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NOTES. 


—— A» ——————— 
Electromagnetic Physiological Effects. 


From the earli»st days of voltaic electricity the stimula- 
tim of nerve and muscle by electric currents has been 
familiar to the physicist, and within the last 20 years 
the application of this property has been extended to a 
marked degree in medical treatment and physiological 
research. So far, however, no corresponding magnetic 
effects have been discovered. This is not for want of 
Investigation, Many years ago Lord LINDSAY (now the 
EARL OF CRAWFORD), assisted by Mr. CROMWELL К. VARLEY, 
constructed an enormous electromagnet, between the poles 
of which any observer might place his head; but the 
results were negative. Recently Prof. SILVANUS THOMPSON 
has turned his attention to the subject and has constructed 
a solenoid sufficiently large to admit an observer's head, 
the winding being traversed by an alternating current. 
This current is sufticient to produce a virtual field of about 
1000 c.Gs, units at the centre of the coil, or а maximum 
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instantaneous value of 1,400 с.с.5. units. As will be seen 
elsewhere, on inserting the head into the interior of the coil 
there is a marked effect, a faint flickering illumination 
being perceived over the whole region of vision. 


Ger 


THROUGH the courtesy of Prof. Тномрѕох we have had 
an opportunity of experiencing this new phenomenon. 
There is no question that a very distinet result is pro- 
duced by the alternating field, though in all probability the 
effect will vary somewhat, depending on the subject. This 
is only to be expected with such an organism as the eye, 
which varies enormously in individuals and is often some- 
what abnormal. The sensation we experienced was chiefly 
one of mechanical twitching of the eyelids when these 
were closed ; there was also a sense of flicker, or rather the 
discomfort of flicker, though very little illumination was 
noticeable. In some eyes there might very possibly be more 
illumination and less twitching, and in any case the full 
effect on the eye, as in most experiments on vision, is 
liable to be missed unless the observations are fairly pro- 
longed. It is somewhat curious that a current with a 
frequency of 50 periods per second should give rise to 
flicker effects which appear to have a frequency of, say, 
one-tenth this number, or less. As to the prime cause of 
the phenomena, it will, no doubt, be agreed that the effect 
is due to induced currents rather than to any magnetic 
effect pure and simple. The magnetic properties of the 
constituent parts of the eye, including nerves, are feeble, 
but their sensitiveness to currents 18 well known, though it 
must be remembered that in speaking of currents in such 
cases we imply the use of electrodes. In the present instance 
we are dealing with electrode-less currents. Possibly, such 
currents may find a useful application in electromedical 
work, but whether this be so or not Prof. THompson’s 
observations open up an interesting field for investigation, 
and we do not doubt that the subject will be taken up 
with eagern?ss. 

pt 


Allocation of Profits. | 

A DECISION of considerable importance to local 
authorities was given on Tuesday last by a Select Com- 
mittee of the House of Commons, The point arose in 
connection with a clause in the Glasgow Gas Consolidation 
Bill, whereby the Glasgow Corporation sought powers to 
apply moneys out of the profits of the gas undertaking to 
the relief of rates. Ав proof that they did not intend to 
make undue use of this power, it was mentioned that 
during the last 40 years the Corporation had so applied 
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only £21,000; but, nevertheless, the Select Committee 
struck out the clause, being probably influenced by the 
contention of the other boroughs and districts within 
the area of the gas supply that any profits should be 
applied to the reduction of the price of gas. This decision, 
of course, only applies to Glasgow, and, moreover, only to 
the gas undertaking in that city, but it probably marks 
the advent of a new feature in municipal finance. 
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IT has been the custom in some cases for large contri- 
butions to be made from the profits of municipal tramway 
and electricity undertakings to the relief of rates. Аз an 
instance of this, we may mention that a sum of over 
£320,000 has been paid by the Manchester Corporation 
Tramways department to the City Fund during the last 
six years, whilst a similar sum has been contributed by the 
Glasgow Corporation Tramways in the last 15 years. 
Compared with these ainounts, the use made of the profits 
of the Glasgow Gas department for the relief of rates is 
but trifling, so that the action of the Select Committee is 
the more noteworthy. It is true that the ruling of the 
Committee is an isolated case, but it is not unlikely that 
similar restrictions will be placed in the future on the use 
made of the profits of other municipal undertakings. In 
that case, ardent advocates of municipalisation will no 
longer be able to appeal to the public on the ground that 
municipally controlled undertakings provide large funds 
for relieving the rates. From a logical point of view little 
can be said in support of the policy of utilising the profits 
of any particular municipal undertaking for the benefit of 
all sections of the community, so that we think the action 
of the Select Committee will be to the benefit of municipal 
enterprise generally. 

Comparisons. 

THERE is an old and not untrue saying that “ comparisons 
are odious.” Nevertheless—particularly in technical 
matters—comparisons are often necessary, and many of the 
Papers that are written for our institutions deal very 
largely with the qualities of one kind of apparatus as 
compared with another. In some cases the comparisons 
are made in such a way that the reader is left in complete 
ignorance of the particular device to which allusion is 
made, and although this method fails to give the most 
complete information, it 15 sometimes adopted of necessity. 
The reader must then guess, as best he can, the identity of 
the inferior or superior article. In other cases the names 
are plainly stated, and this, no doubt, is preferable from 
the reader’s point.of view. We think that authors should 
in any case make up their minds quite definitely which 
course they mean to adopt. In an otherwise excellent 
paper by Mr. A. GERRARD, read before the Institution of 
Electrical Engineers at the last meeting, comparisons were 
made between the Westinghouse track brake and another 
track brake, of which the name was not given. In the 
case of the Westinghouse brake the name was plainly 
stated, and as a drawing was given of the brake with 
which it was compared, anyone familiar with the subject 
could recognise the latter. Other readers, however, would 
be in ignorance, and this brought forth a reasonable 
protest from Mr. A. W. MALEY, the inventor of the 
anonymous specimen, and led to some personalities which 


could only be regarded as a “ regrettable incident” in an 
otherwise interesting discussion. Mr. GERRARD’s plain 
statement, that he had omitted the name because he did 
not wish to include it, does not seem to us to be a very 
satisfactory conclusion of the affair. Atleast, we hope that 
other authors will take warning and not put themselves in 
the wrong by including names in certain cases and 
omitting them in others, a course which is on neither side 
of the hedge. 
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Personal.—The King has granted to Mr. William Bullard, 
manager of the Eastern Extension Telegraph Co. at Shanghai, 
His Majesty's Royal licence and authority to wear the Insignia 
of the Third Class of the First Division of the Imperial Order 
of the Double Dragon conferred upon him by the Emperor of 
China in recognition of valuable services rendered. 


Electrolytic Disinfecting Fluid.—In Poplar, for over 
four years, a plant has been at work making electrolytic 
disinfecting fluid for disinfecting purposes, and last year the 
Council resolved to have another plant installed. This plant 
is now in working order with all improvements, the outcome 
of over four years’ work. The two plants work absolutely 
automatically by the aid of electricity, turning out within 


eight hours 400 gallons of the fluid with over 5 grammes of 
chlorine per litre. 


A Gas-Pressure Sprayer Worked with Acetylene.— 
At a recent meeting of the Faraday Society Mr. E. Kilburn 
Scott gave an account of a gas sprayer which has come largely 
into use in Australia, the pressure being obtained by the action 
of water upon acetylene. The construction of the apparatus 
is sufficiently indicated by the adjoining illustration. It is 


GAS-PRESSURE SPRAYER. 


used for horticultural work, whitewashing buildings, dis- 
tempering rooms, spraying sheep instead of dipping, suffocat- 
ing rabbits, and many other purposes. The saving in labour 
is found to be very large, and the effect on the consumption 
of calcium carbide has been quite marked. Five years ago 
the consumption was just over 2,000 tons per annum, but in 
four vears the consumption rose to over 8,000 tons, and the 
price at Sydney fell from about £18 to £10. 


Toronto Railway System and Electrolysis.—An inte- 
resting report on this subject has lately been issued and is 
summarised in the " Canadian Electrical News." The report 
classifies the various methods of protection against electro- 
lvsis under three heads: (1) The conduit system for return 
wires, as used in New York and Washington, &c., and now 
being installed in certain sections in Winnipeg ; (2) the double 
overhead trollev system as operated in Cincinnati and on 
various suburban lines in the District of Columbia, and (3) the 
modern bonding system, as used bv the Toronto Railway Co. 
Mr. Strickland is of opinion that the latter svstem, very care- 
fully installed, is the equal of either of the others. The bonds 
are in very good order, and the loss of pressure in the track 
circuit is only $ volt to every 500 ft. 

Cable Interruptions. 

Assab Регіна 


Balik Papan—Kwandang .......................... 
Para—Maranham 


Date of Interruption. 


$00000 поообоох оор ооо обо о 9995609929999 


a N 


THE ELECTRICIAN, APRIL 15, 1910. 3 


Royal Society.—Among the Papers read at the meeting 
of this Society yesterday afternoon was : * A Physiological 
Effect of an Alternating Magnetic Field," by Prof. S. P. 
Thompson, F.R.S. An abstract of this Paper will be found in 
another column of this issue. 


Transmitting Observations on Halley’s Comet.—The 
Spanish Telegraph Administration, acting on instructions of 
the Government, has made. arrangements, in view of the 
ming observations to be carried out by an International 
Commission at Teneriffe, to construct a telegraph line from 
Orotava to the base of the Teide mountain (Peak of Tene- 
nife). and communication will be completed from this point 
to the spot selected for the observations by a land cable up 
the slope of the mountain. 


The Effect of Electricity on Plant Growth.—Some 
interesting observations on this subject are given in the 
“Journal” of the Bath and West and Southern Counties 
Society. It is held that such fruits as strawberries are most 
suitable for treatment, since there seems to be some fear of 
“ over-stimulation " in the case of fruit trees, and wheat is 
said to he less responsive, while legumes are adversely affected. 
Actual increases of production recorded are 39 per cent. in 
wheat, 65 per cent. in roots, and 80 per cent. in strawberries. 

Engineering Standards Committee. — Mr. Leslie $5. 
Robertson, the secretary of the Engineering Standards com- 
mittee, states that the Government have intimated their 
willingness to contribute £500 per annum for three years to 
the committee. The Secretary of State for India in Council 
has also made а grant to the committee of £300 towards the 
expenses incurred in the preparation of the Third Report on 
Standard Locomotives for Indian Railways, a work which 
Was undertaken at the request of the Indian Government. 


_ The New Buenos Ayres-Ascension Cable.—Much interest 
is being taken in Argentina in the operations connected with 
the laying of the new cable from Ascension Island to Buenos 
Ayres. The land-line work is considerable and is being carried 
out by W. T. Henley’s Telegraph Works Co. Two lines are 
being provided, one placed overhead and the other laid under- 
ground in iron pipes, representing a length of about 50 miles 
mall. It is anticipated that the first message will be sent 
over the new cable on or about May 25th. 


Thermic Effects of Undamped Electric Oscillations on 
the Human Body.—In a recent issue of the “ Elektrotech- 
mische Zeitschrift " the thermo-penetration of oscillations was 
studied by Prof. von Klingmüller and Mr. Е. Bering. The heat- 
ing 8 a maximum in the neighbourhood of the electrodes, espe- 
cially on the skin, and becomes more rapid as the electrodes are 
brought closer together. When the electrodes are some dis- 
tance apart the heating effect cannot be noticed to any great 
depth even when it is quite unbearable near the electrodes. The 
*mperature does not become normal for some considerable 
une after the electrodes have been removed. 

Mitric Acid trom the Air.— The “ Engineering and Metallur- 
gical Review” states that Mr. F. I. Dupont, who has paid con- 
siderable attention to the production of nitric acid by electric 
discharges through air, has been granted another patent for a 

ace for this purpose. The air is passed through a silica tube 
Containing the electrodes between which the arc is formed. 
The silica tube is surrounded by a glass tube through which a 
cooling liquid ів passed. The field magnets are energised by a 
polyphase current, thus producing a rotary magnetic field which 
Causes the are to rotate around the inner surface of the silica 
tube. Air is forced through the passage into the zone between 
the electrodes; it is heated by the rotary arc, but as soon as 
the rotating arc passes from any portion of the air, this air 1s 
immediately subjected to the cooling action of the walls, and its 
temperature is во rapidly reduced as to prevent the formed 
trogen oxide from being again largely decomposed. 

Regulation of Wireless Telegraphy.—According to a 
Proposal which has been approved by the Navy Department 
n the Department of Commerce and Labour in the United 
“tates, and has been submitted to the House of Representa- 


lives, wirelesg telegraph stations must be licensed and the 


operation of an unlicensed station will be made a misde- 
meanour, for which a fine of £100 can be imposed. The 
President may, in time of war or public peril, order any 
station to be closed. Interference with messages, which 
has been the source of much trouble, is placed under a penalty 
of £100. The fee for first-class licences; which are those 
for land stations, will be £20, and that for the second class, 
those on ships, is to be £1. Messages relating to ships 
in distress are to have priority. Fraudulent messages are 
forbidden, and a fraudulent distress signal may be punished 
by a fine of £500 and imprisonment for five years. The House 
Merchant Marine Committee has determined to report favour- 
ably upon a bill requiring the equipping of ocean-going steamers 
with wireless telegraphic apparatus. 

Obituary.—W. L. Harvey.—We regret to record the 
death of Mr. W. Г. Harvev, Secretary of the Government of 
India for Commerce and Industry, which occurred at sea 
between Aden and Suez. At Calcutta, Mr. Harvey was 
responsible in the Executive Council for the railway, postal, 
telegraphic and other revenue-earning departments, as well 
as for the promotion of the general, industrial and commercial 
development of the country. The outstanding feature of his 
tenure was the reform of the telegraphic service and recon- 
stitution of the department under the expert advice of Mr. J. 
Newlands, whose services were lent by the Postmaster- 
General. The strike of the traffic staff in consequence of the 
new arrangements was firmly and tactfully handled by Mr. 
Harvey, and though at first the commercial community took 
alarm, he was able eventually to secure its general support. 

Sır WALTER ScoTT.—We also regret to record the death of 
Sir Walter Scott, who was best known to electrical engineers 
for his connection with the building of the Tube railways of 
London. 

JAMES ToMKINSON, M.P.—We also regret to announce the 
death of Mr. James Tomkinson, M.P., Chairman of the North 
Wales Power & Traction Co. Mr. Tomkinson took part in the 
House of Commons steeplechase on Saturday; his horse 
stumbled, deceased was thrown and received injuries to which 
he succumbed. 

Electrically Controlled Ventilation for  Mines.— 
“Le Génie Civil" describes an electrically controlled fan 
which has recently been set to work at Rheinelbe. It supplies 
the mines with 200,000 cubic ft. of air per minute under a 
water pressure of 470 mm. when running at 363 revs. per min. 
The 1,000 н.р. motor used is connected to the mine network, 
the voltage being 5,000 volts and the frequency 50, through a 
regulating transformer consisting of a 200 kw. three-phase 
motor and an 85 kw. asynchronous generator. This latter 
motor is connected in cascade with the fan motor rotor whose 
slip energy it absorbs and, being in turn connected to the 
asvnchronous generator, returns this energy to the line. A 
regulator is provided by means of which the motor-generator 
group can be run at any speed. "The generator is then con- 
nected to the network and its speed raised by gradually short- 
circuiting the regulator. The fan motor is then started up, 
and when it has reached full speed its slip rings are auto- 
matically connected to the transformer group. The speed is 
regulated by altering the excitation of the motor in the trans- 
forming set, 20 speeds being possible between 268 and 363 
revs. per min. For each position of the regulator the speed 
is constant, whatever the load. 


New Accumulator Car for the Prussian State Rail- 
ways.—According to the “ Elektrotechnische Zeitschrift.” 
the new accumulator car which has recently been set to work 
on the Prussian State Railways differs somewhat in its con- 
struction from that described in THe Execrrician, Vol. 
LXII., р. 419. The principal alteration consists in the adop- 
tion of two further axles, the new car possessing six. It was 
found that with four axles the axle-pressure was too great, 
while with six it does not exceed 6 tons per axle. The new 
axles are placed under the batterv boxes at each end of the 
double car and all six are free to move independently of the 
others. The second alteration is the obligatory provision of 
electric, in addition to compressed air, braking, though some 
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of the older cars were also so fitted. In the course of tests, 
on one of these latter, it was found that the car when 
running at 35 miles per hour could be brought to a standstill 
in 230 vards with the air-brake, and in 115 vards with the 
electric brake. This result led to the compulsory provision of 
the electric brake. The third modification is the attachment 
to the arrangement, whereby the controller handle was brought 
to the “ofi” position and the brake applied if the driver 
released his hold, of a time-limit device wherebv the action is 
delaved for several seconds. In this way, accidentally releas- 
ing the handle does not bring the car to rest, while safetv to 
the passengers in case the driver is taken ill is still ensured. 


Electricity in the Manufacture of Iron and Steel — 
" Stahl und Eisen " has compiled a list of the electric furnaces 
now at work smelting iron or steel. The list totals 114 fur- 
naces for steel. making, of which 77 are classed as are furnace 
two generate their heat by a combination of arc and resistanes 
and 35 are induction furnaces. Seven of the steel furnaces 
are at work in England and à number in America, but the 
vreat majority are on the Continent, principally in France 
and Germany, Most of the furnaces are of small capacity, 
venerally between one and five tons, and are engaged upon 
high-class steels, but a fair proportion are working on ordinary 
steels such as structural steels, steel castings and railway 
material. 

Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 
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Мг. W. C. Clinton contributes an article on “ The Determination 
of the Efficiency of Continuous-Current Machines." 

We give an account of the discussion which followed the reading of 
Мг. А. Gerrard's Paper on ** The Progress of Electric Braking on 
the Glasgow Corporation Tramways,” before the Institution of 
Electrical Engineers. 

At the recent meeting of the Association of Teachers in Technical 
Institutions (Yorkshire Branch) Dr. В. Pohl read a Paper on '* The 
Movement Towards а National System of Technical Education." 


We give an account of the discussion on the Paper by Dr. R. Pohl. 
read recently before the Yorkshire section of the Institution of Elec- 
trical Engineers on the subject of '* The Testing of Intermittent 
Motors." 

А lengthy Board of Trade enquiry was held at Radcliffe last week 
into the application of the Lancashire Electric Power Co.. for a 
Provisional Order, to enable them to supply electricity in the 
municipal area in competition with the Council. In the course of tlie 
enquiry it was intimated on the part of the company that they only 


required an order to enable them to supply power to consumers who 
required over 30 н.р. 


The Wolverhampton Corporation decided on Monday to apply for 
sanction to a further loan of £23,000 for extensions to the Electricity 
Undertaking. : 

On Monday the Manchester Corporation adopted a recommenda- 


tion of the Electricity committee to borrow £40.000 for the Elec- 
tricity department. 


Ап inquiry was held on Tuesday into the application of Gillingham 


Council for permission to borrow £3,000 for electric generating 
plant. 


Parliamentary.—A Select Committee of the House of Lords ap- 
proved the tramway clauses of the Handsworth District Council's Bill. 

The Metropolitan District Railway Bill (to provide increased 
railway facilities from Hammersmith to Turnham Green) was passed 
by a House of Lords Committee on Monday. 


Directors || Reports. —The report of the directors of the Metro- 
politan Electric Tramways gives particulars of the progress 
made during the past year. and states that four additional sections of 
light railway were opened in Middlesex during the year. bringing the 
total length of the system to 514 miles, and that 41 miles are under 
construction, The traffic receipts show a considerable increase. 

The directors’ report of the North Metropolitan Electric Power 
Supply Co. gives particulars of the progress made during the past 
vear. The units sold were 16.402.447. an increase of 2.332.836. or 
16-2 рег cent. The business of the North Metropolitan Electrical 
Power Distribution Со. (at Barnet, Enfield. Hertford and St. Albans) 
is also stated to be expanding satisfactorily. | 

At the meeting of the South Wales Electrical Power Distribu- 
tion Co., on Tuesday. the chairman gave particulars of the progress 


made by the Treforest Electrical Consumers Co. The South Wales 
Co. was now making a trading profit. Some new collieries had made 
arrangements to take electrical energy, and the installations of some 
of the old collieries had been extended. 

Messrs. Babcock & Wilcox have increased their dividend from 
20 per cent. for 1908 to 24 per cent. for 1909. 


INSTITUTIONS AND SOCIETIES. 


British AssocraTION.—A preliminary programme of the annual 
meeting of this Association, which begins at Sheffield on August 318% 
next, has now been issued. "The president (the Rev. T. G. Bonney) 
will have the assistance of a strong body of representatives of the 
municipal, educational. ecclesiastical and commercial interests of 
the city, who have been appointed as vice-presidents for the meeting, 
headed by the Lord Mayor, Lord Fitzwilliam. To the list of 
sections already announced there has been added, as in previous 
years, a sub-section of Agriculture. which this year will be formed 
under the section of Chemistry, with Mr. А. D. Hall, F.R.S., as 
chairman. The conference of delegates of corresponding societies 
will assemble this year. as usual. at Sheffield during the meeting. and 
not in London. as last year. when the meeting was in Canada. Its 
chairman will be Dr. Tempest Anderson. The reception-room and 
administrative offices during the meeting will be established in the 
Cutlers’ Hall. It is centrally situated, and most of the sectional meet- 
ing rooms will be within a very short distance of it. The opening 
meeting will be held in the Victoria Hall on Wednesday evening, 
August 31st, when Prof. Bonney will deliver his inaugural address. 
In the same hall the first evening discourse will be delivered on 
Friday evening. September 2nd. by Prof. William Stirling. on '* Types 
of Animal Movement." and the second on Monday evening, Septem- 
ber 5th, by Mr. D. С. Hogarth, on “ New Discoveries about the 
Hittites" The concluding meeting will be held on Wednesday, 
September 7th, Receptions will be given by the Lord Mayor and 
by the University, and a number of garden parties will be arranged. 
Arrangements have been made with the railway companies to issue 
return tickets at reduced fares to members attending the meeting. 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, April 15th (to-day). 
Rovar INsmiITUTION. 
Meeting at Albemarle-street, Piccadilly, W. Discourse on 


" The Chemical Signiticance of Crystal Structure," by Prof. 
W. J. Pope, F.R.S. 


TUESDAY, April 19th. 


9 p.m. 


Farkabay SOCIETY. 
3:30 р.т. Visit to the Electrolytic Depot of the Stepney Corpora- 
tion, Violet-road, Bromley-by- Bow. 
THURSDAY, April 21st. 


THE INSTITUTION ок ELECTRICAL ENGINEERS, 
& p.n. Meeting at the Institution of Civil Engineers, Great George- 
street, Westminster. N.W. Paper on " Hydro-Electric. In- 
stallations of Sweden." by Mr. А. V. Clayton. 
FRIDAY, April 2204. 


e 4 


PHYSICAL SOCIETY, 
ó p.m. Meeting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington. Agenda: ‘ Further Tests 
of Brittle Materials under Combined Stress," by Mr. W. А. 
Scoble, and “ The Magnetic Balance of Curie and Cheneveau," 
by Messrs. C. Cheneveau and A. С. Jolley. 
Roya INSTITUTION. 
Meeting at Albemarle-street, Реса Шу. W. Discourse on 
“The Telegraphy of Photographs, Wireless and by Wire,” 
by Mr. T. Thorne Baker. 
The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. В. Е. В. Crompton, С.В. 
The following orders have been issued for the current week :— 
Saturday, April 16th, * A" and * B" Companies.—Parade at Head- 
quarters 3:30 p.m.. Drill Order. . 
Monday, April 18th, © A" Company.—Recruits' Infantry Drill, 6 to 6:45 
pm. Company Drill, 7 to 9:30 p.m. 
Tuesday, April 19th, “В” Company.—Infantry Drill, 7 to 8 p.m. 
Technical Drill, 8 to 10 p.m. 
Wednesday, April 20th, Gymnasium.—6 to 9:30 p.m. 
Thursday. April 21st. “С” Company.—Recruits! Infantry Drill, 6 to 
6.45 p.m. Company Diill. 7 to 8 p.m. Technical Drill, 8 to 9:30 pm. 
Friday, April 22nd, “ D" Company.—Recruits’ Infantry Drill, 6:15 to 
6:45 p.m. Company Drill, 7:30 to 8:30 p:m. Technical Drill, 8:30 to 
9:30 p.m. 


9 p.m. 


NN 
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THE AUTOMATIC REGULATION OF ALTERNATORS* 
BY M. SEIDNER. 


Summary.—After discussing the object and possibilities of regulation, 
and outlining the general theory, the author passes on to discuss regulators 
of general interest, and more especially those types due to Alexanderson, 
Walker, Thurv and Tirrill, which are of practical value. 


Ina rrevious article (^ E.T.Z.," 1908, p. 450) the author has shown 
that ше methods used for the inherent pressure regulation of alter- 
psting-current generators do not comply with modern requirements 
in either a technical or an economical sensc. The inherent regula- 
tion of the alternator limits the pressure rise by means of saturation. 
In this way it is not possible to provide economically for & less rise 
of pressure than 16 per cent. from full load at cos p=0-7 to no load 
with constant speed and excitation. The difficulty to improve 
on this figure explains why it is accepted in practice. А lower 
pressure rise would, however, be very desirable, especially for mixed 
loads. Rut even the above value of 16 per cent. is only obtained by 
sacrificing efficiency and output. So long, however, as these de- 
ficiencies were only regarded as a feature of the installation as a 
whole they did not appear very serious, but increasing competition 
804 the present-day practice of considering the several parts of the 
installation separately, has convinced manufacturers that radical 
changes must be made if the expensive means of inherent pressure 
regulation are to be replaced by other and cheaper methods. Another 
important factor in connection with this problem is the rapid ad- 
vance of the turbo-alternator. In these machines, owing to tho 
difficulty of carrying away the heat, high magnetic densities become 
undesirable, and a pressure rise of 25 to 35 per cent. is often allowed. 

The first alternators were machines with a large pressure rise, so that 
the necessity for providing good regulation soon became apparent, and 
the idea to provide alternators with self and compound excitation, 
similar to the componnd continuous-current dynamo,fcame quite 
naturally, This method was soon given up, however, for the means of 
calculation and workshop arrangements at that time were quite in 
adequate for such work. A closer study of the design of generators 
resulted in the adoption of inherent pressure regulation. Heyland 
was the first to show that alternators with external pressure regulation 
ate much cheaper than normal generators with a low pressure rise. 
The former machines, with large self-induction, are also better for 
parallel working than the latter. 


THe REGULATOR. 

A good method of regulation should possess the following charac- 
teristics ;— 

The factor of safety of working is certainly the most important. The 
factor of safety of a construction is greater the smaller number of 
movable parts, Consequently, in this respect, the best methods of 
regulation are those that require fewest machines and movable 
elements, Arrangements, therefore, which, in addition to the ex- 
citer, require separate machines and apparatus are disadvantageous. 

The Speed of Regulation.—Regulation should take place so quickly 
that pressure changes are avoided. The pressure of an alternator 
depends on the equilibrium of the magnetising forces due to the 
alternating and continuous currents. If this equilibrium is dis- 
turbed à corresponding change of the field energy is necessary. The 
üme taken for this change depends on the time-constant of the mag- 
wie circuit. In the case of alternators with exciters, the field 
еу of both generator and exciter must change with the load. 

llux in the exciter must be ad justed so that its terminal pressure 
Corresponds to the load on the generator. The adjustment of this 
lux takes a certain time, consequently the change in the continuous- 
current excitation does not occur simultaneously with that in the 
aternating-current excitation, and a variation in the pressure of the 
alternator will ensue. The new pressure of the generator must now 
adjusted, which is accompanied by a corresponding change in its 
held energy, The time taken to accomplish this increases rapidly 
With the inertia of the exciter. If the pressure of the exciter were 
to respore immediately there would be no change of pressure at the 
generator, This is the ideal case, which cannot. however, be attained 
las Хот quick action, therefore, the ideal method would be 

0 regulate by armature reaction’ without the aid of an exciter. The 
regulation 1з also very rapid with arrangements where no exciter 18 
S but the exciting current is part of the alternating current 
b ы ne where exciters are used the speed of regulation 
и on the rapidity with which the exciting current of the ex- 
ofa D. ary. When the exciter pressure is controlled by means 
i n regulator, there are three ways in which the shunt resist- 
ace can be varied. Either the resistanco is slowly switched in or 
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Abstract of an article in the “ Elektrotechnische Zeitschrift.” 


whilst the last leads to the quickest. 


out until it reaches its final value, or it is made to attain its final 
value in one step; or a greater resistance than that corresponding 
to the proper value is used, which is switched in or out as soon as the 
pressure reaches its normal value. 

It is clear that the first method leads to the slowest regulation, 
The same means are also 
applicable where, instead of the shunt resistance, the exciting cur- 
rent is varied by introducing a corresponding E.M.F. 

Those methods where the regulator plays the part of a relay— 
that is, where the variation of the exciter pressure due to the regu- 
lator causes a further change of pressure—can only admit of а slower 
regulation than those where the exciting current is adjusted inde- 
pendently of the terminal pressure. Consequently, exciters excited 
with constant pressure are always more quickly excited than self- 
excited machines; compound exciters always excite more slowly 
than shunt machines, whilst differentially excited machines ac- 
celerate the excitation. Likewise. the permanent resistance in the 
shunt circuit always accelerates excitation. Methods where the 
current for regulation requires a current transformer assist quick 
regulation. The current transformer produces the secondary cur- 
rent corresponding to the rate of conversion, independently of the 
secondary resistance, and therefore independently also of the in- 
ductive resistance of the magnet windings (which latter retards the 
change of current and consequently the regulation). 


Stability of Regulation.—The regulation following a disturbance 
is completed when the condition of equilibrium is restored and the 
pressure correctly adjusted. These two conditions should occur 
simultaneously. If this is not the case, the regulating mechanism 
will continue to operate further, and conditions may arise whereby 
hunting occurs. 

This action does not occur in compounding methods, for here the 
exciting current is made to correspond to the load current indepen- 
dently of whether the resulting pressure is correct or not. Thus the 
question of stability has only to be reckoned with in mechanical 
regulators which act on an astatic principle and continue to operate 
until the correct pressure obtains. 

Effective means of preventing this over-regulation are the retarded 
and step-by-step methods which are employed in most mechanical 
regulators. These devices. however. lead to slow-speed regulation, 
and are therefore unsuitable for alternators. Over-regulation can 
best be avoided— without sacrificing speed—by the use of a '* back 
or reverse-control," and the best regulators are now designed on this 
principle (see below). 

Cost.— The regulator should. be as cheap as possible to justify its 
replacing inherent regulation. If the arrangement can be adapted 
so that an overall economy in the outlay results, we have the further 
advantage of. say, а 5 per cent. regulation instead of an 18 per cent. 


Parallel Working.—The regulation of machines running in parallel, 
or the automatic distribution of the wattless current between the 
various units, should be possible without regard to type and output, 
With regulators which are not actuated by pressure variations, but 
by current variations—that is, by compounding—this is possible. 
Each machine can be provided with a separate regulator or com- 
pounding device which adjusts the excitation of the machine in 
question, so that the wattless current is properly divided between the 
several machines. 

The astatic pressure regulators, and more especially the modern 
quick-acting regulators, cannot work in parallel. Machines in 
parallel are provided with a single regulator. From this point of 
view, astatic regulators have two important disadvantages, Firstly, 
the magnitude of the energy controlled by a single regulator cannot 
be increased indefinitely, so that the regulation of large central 
stations and units becomes difficult ; and. secondly, only machines 
of the same type and size can be governed in this wav, since the 
apparatus cannot distribute the wattless currents between the 
scveral machines. 

Overload.—' The maintenance of a constant pressure on overloads 
and short-circuit is a source of danger, so that a good regulator should 
allow the pressure to fall when the current exceeds a certain value, 

As regards manufacture, it is well to have a regulator that can be 
fixed to machines already in operation, or, in other words, no con- 
structional alterations in the machines should be necessary. It ig 
also desirable to have the regulation as accurate as possible, so that 
the limits of pressure variation are reduced to à minimum ; further, 
the pressure variations due to changes in speed. should. not be too 
large. 

THE PRESSURE RISE, 

We can now see how the exciting current must vary in order to 
obtain a constant pressure at the terminals, It is not necessary to 
follow this into close detail, for. as pointed out above, great ao- 
curacy in maintaining the pressure constant is not the chief objeot 
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of regulation ; in addition to this, there are so many disturbing 
influences at work (heating of field coils, brushes, &c.) which make 
such exactness superfluous. For this reason the effects of leakage 
will also be neglected. 

In Fig. 1, let OA represent the ampere-turns required on no-load. 
The induced pressure OB of the generator lags 90 deg. behind this. 
Let the machine be loaded with a current, 1, lagging behind the pres- 
sure OB by the angle ф; then we can represent by OC the ampere- 
turns in the armature, which react on the main flux. In order to 
keep OB constant, the ampere-turns OA must be increased in mag- 
nitude and direction to AC. 

When ф= О, the point C lies on OB and moves along this line as 
the load varies. Hence, to compensate the pressure drop, an alter- 
nating current is required proportional to the load current of the 
generator, or, rather, to the ampere-turns of the armature. Further, 
the vector of the compensating M.M.F. must vary with the phase 
displacement. The resultant alternating-current ampere-turns CA 
are formed from the terminal pressure and the load current of the 
generator and converted into continuous current by some suitable 
means. Under normal conditions two transformers—namely, a 
current and a pressure transformer—are used to give CA. The two 
transformers which produce the components CO and OA cannot 
merely be connected together. If, for example, they are joined in 
parallel, the secondary pressure is already fixed by the potential 
transformer, and cannot be altered by the current transformer 
(assuming the latter of normal construction). On the other hand, 
when connected in series, the current transformer determines the 
magnitude of the secondary current, and this cannot be altered by 
the pressure transformer. The continuous current for excitation 
would, therefore, be regulated either by the pressure transformer 
alone or by the current transformer alone. 

The remedy suggests itself. With transformers in parallel, the 
pressure transformer must have the property of neutralising the 
secondary current produced by the current 
transformer by means of a primary wimsling 
of equal magnitude but opposite direc- 
tion. This is accomplished by inserting in 
series an inductive or ohmic resistance with 
the primary or secondary winding of the 
potential transformer, whereby the !atter 


Fig. 2.—ALEXANDERSON’S 
ARRANGEMENT. 


Fie. 1.—DiackaM FOR REGULATION. 


assumes more or less the properties of a current transformer. 
With the transformers in series, on the other hand, the primary 
or secondary winding of the current transformer must be placed 
in parallel with a corresponding resistance, which gives this 
transformer more or less the characteristics of a pressure trans- 
former. The same result can be obtained by including these re- 
sistances in the transformers themselves. Thus, with the parallel 
connection, the pressure transformer is given a large leakage, whilst 


with the series connection the current transformer is made to take 
в large magnetising current. 


CLASSIFICATION OF THE METHODS OF PRESSURE REGULATION. 


Several different methods are described and criticised in the last 
section. Although there are many arrangements for compounding 
asynchronous generators, only methods for regulating synchronous 
machines will be discussed, as the former type has not yet become 


of great practical importance. The several methods may be clas- 
sified into the following six groups :— 


Group I.—In this group are classed all methods where the exciting 
current necessary to neutralise the pressure changes due to the 
varying current or load is produced in such a way that the corres- 


ponding alternating current is converted into continuous current 


by means of a commutator rotating synchronously with the gene- 


rator. To this class belong the methods used by Ganz, General 
Electric Co. and Corsepius, These methods have recently been 


greatly improved by Heyland and Alexanderson. 


Group II.—In this group the current required to compensate the : 
pressure variations is also converted from alternating into con- 
tinuous, but here a special field is produced to assist commutation. | 
This group can be split up into two classes. The former includes 


those methods where the no-load current is also taken from the alter- 
nator; these are the converter methods. In the second class the 
exciting current on no load is supplied from an exciter. Here we 
have the arrangements of Hutin, Leblanc, Boucherot, Blondel, Rice, 
Danielson, Steinmetz, Ziehl, Roth, Union, &c. 

Group III.—This includes all arrangements where the alternating 
current required for regulation is obtained electrolytically or thermally 


by means of stationary apparatus. Such a method is that due to 
Dobrowolsky. 


Group IV.—The magnetic reactance of the armature is used for 
regulation. Examples, Walker and Heyland. 

Group V. includes the arrangements where the alternating current 
is not converted into continuous, but the former actuates & resistance 
by mechanical means and inserts the same in the exciter field circuit. 
Here may be mentioned the regulators of Blatly, Thury, Dick, 


Thieme, Tirrill, Schwaiger and the various contact voltmeter 


methods. 


Group VI.—Here, as in the last group, а rheostat is operated not 
mechanically, but purely electrically, magnetically or thermally, as 
illustrated by the methods due to the author, Crompton & Co. and 
Parsons. 

With the exception of Group V., all methods have some similarity 
to the compounding of continuous-current machines, and have been 
referred to as such in the literature on the subject. 


(To be concluded.) 


EFFECT OF TEMPERATURE UPON THE MAGNETIC 
PROPERTIES OF ELECTROLYTIC IRON.* 


BY E. M. TERRY. 


Summary.—The author describes investigations of the magnetic 
constante of pure electrolytic iron at various temperatures, to deter- 
mine to what extent the phenomena already observed are characteristic 
of the iron iteelf. The principal characteristics of Burgess electrolytic 
iron established by this investigation are: Freshly prepared iron is 
very hard magnetically. Different samples show marked dissimilarities 
at low fields, which differences disappear upon annealing at 1,000*C. 
For qoi fields, all samples are quite similar. Plunging into liquid 
air produces no permanent hardening. The retentivity has a maxi- 
mum in the neighbourhood of room temperature. Marked softening 
magnetically occurs at the hydrogen transformation pointe. Ferro- 
magnetism reappears on cooling at the same temperature at which it 
disappears on heating. This temperature is 785°C. The depression 
in the permeability temperature curves obtained by Morris does not 
exist for this iron. The best temperature for annealing is 1,100'C. 
Although when properly annealed it has a lower coercive force and а 
higher maximum permeability than Swedish iron, its high retentivity 
causes a large hysteresis loss. 


Although much study has been devoted to the magnetic properties 
of iron as a function of temperature, in most cases the purity of the 
iron has been considered only in a general way. Since the magnetic 
properties of iron depend to so great an extent upon the presence 
of certain impurities, notably carbon, silicon and manganese, and in 
Burgess electrolytic iron we have an iron of extraordinary purity, 1 
seemed worth while to repeat and extend some of the earlier experi- 
ments with а view to determining to what extent the observed 
phenomena are characteristic of iron itself, and to correlate them 
with metallurgical changes. The author first gives a brief summary 
of previous work. 

In 1900, Wills studied the effect of temperature on the field which 
gives the maximum permeability. Working with wrought iron and 
alloys of aluminium, nickel and manganese he found that the maxi- 
mum permeability occurs at lower fields as the temperature is raised. 
the relation being nearly linear. After his work the question of the 
effects of temperature on the magnetic properties of iron seems to 
have been regarded as settled, attention having been turned for the 
most part towards alloys. However, the recent perfection, by Prof. 
С. Е. Burgess,t of the University of Wisconsin, of an electrolytic 
process for the production of very pure iron in large quantities has 
afforded an opportunity to study further the magnetic properties of 
this element. 

Electrolytic Iron.—QOwing to the difficulties of production, electro- 
lytic iron has hitherto been very little studied magnetically, the 
work having been confined to room temperatures. The author, 
therefore, investigated the magnetic constants of this pure iron at 
various temperatures, ranging from that of liquid air to the tem- 
perature of magnetic transformation, with a view to determining, 


| as far as possible, to what extent the phenomena already observed 


* Abstract of an article in the ** we Review.” 
+ '* Iron and Steel Mag.," Vol. VIIL., p. 48, 1904. 
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are characteristic of iron itself, and to point out the effects of im- 
Phe iron used was twice deposited from an electrolyte consisting 
of ferrous and ammonium sulphates, tne current density being about 
6 amperes per square foot, and requiring about four weeks to pro- 
duce а plate lin. thick. Plates have been made weighing 73 lb. 
Chemical analyses have shown that this iron is very pure. In fact, 
the impurities are so slight that special methods have had to be 
devisei to determine them. The average of several analyses is given 
baow and may be taken as a fair indication of the purity. 

Sulphur. Silicon. Phosphorus. Manganese. Carbon. Hydrogen. 

00019, ... 00039... 0004 % ... None ... 0°012% ... 0:072 % 

It will be noted that the amount of hydrogen present greatly 
erceeds that of all the other impurities combined, and it is to the 
presence of this element that the characteristic properties of electro- 
lytic iron are usually ascribed. Burgess and Taylor* made a pre- 
liminary study of single refined iron about two years ago, and found 
that it is both magnetically and mechanically very hard. During 
the past year Burgess and Aston have been making an extensive 
study of the magnetic properties of alloys of this iron, but their 
results have not been published. 

Of the various methods that have been used for magnetic testing, 
the Rowland ring seemed best suited for the present werk. Since 
it gives а continuous magnetic circuit without a joint of any kind, 
no correction for demagnetising effect is necessary, and with a fairly 
uniform winding of the magnetising coil, it may be safely assumed 
that the flux crossing each section of the ring is the same, and that 
the leakage is negligible. If a D'Arsonval galvanometer is used, 
this method is independent of the earth’s field or any other extra- 
neous effects. It is, however, subject to three sources of error: (1) 
The field is not uniform across the specimen, and further, the mean 
field is not the field at the centre of the section calculated from the 
ampere turns. (2) Since permeability is a function of field strength, 
the mean flux density, calculated from the deflections of the galva- 
nometer, is not the flux density at the centre of the section. (3) 
As pointed out by Ewing and Lord Rayleigh, for small fields and 
fields for which the differential permeability dB/dH is large, iron 
changes its magnetic state slowly, sometimes requiring several 
seconds or even minutes. Since the ballistic method requires that 
the total change sha!l take place before the galvanometer swings 
appreciably from its zero position, a serious error is intrcduced in 
testing iron possessing magnetic viscosity. 

The first two errors may be reduced to negligible magnitudes by 
chcosing the width of the ring small in comparsion to its diameter. 
Lloyd has shown, for a ring with rectangular cross-section, that 

1 
a he | where H,—average value of field, H,=field at 
mean radius of ring, р= ratio of radial width to mean diameter of 
ring. The value of “p” for the rings which I have used in this 
work was approximately 0-084. Substituting this value in the above 
formula we find НН „== 1:0024. 

The calculation of the error mentioned under (2) is very complex 
and has never been handled mathematically. Taking, however, 
à formula given by Richter,t we find values 1:024 and 1:0021 in 
Wnannea'ed and annealed specimens respectively for W/W, where 
Ӯ = hysteresis loss for uniform flux density, and W = hysteresis loss 
br actual flux density. 

The effects of magnetic viscosity are nearly eliminated by a method 
suggested by Taylor.$ The ess:ntial feature of this modification 
В that all observations are referred to one of the retentivity points 
of tke curve. For instance, to locate the point representing positive 
saturation, subject the specimen to maximum field: then close the 
*condary circuit through the galvanometer, and break the primary. 
The deflection of the galvanometer measures the difference of in- 
ductu between the saturation an: retentivity points. Points on 
the curve betw.en these two are obtained in a similar manner, the 
iron laving ben first carried to saturation and the induction reduced 
to the desired value without breaking the magnetising current. For 
points between retentiv.ty and negitive saturation, the iron is first 
taken to positive saturation as before, and at once returned to re- 
tentivity by breaking the primary current. The secondary is then 
closed and the deflection taken when the proper magnetising 
current has been applied in the opposite direction. The calculation 
of the induction in terms of the field, as is ordinarily given, is then 
merely a matter of changing the origin by the amount of the reten- 
tivity, for computing which the necessary data are at hand. The 
advantages of this method are: (1) Observations on any one point 
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may be repeated as many times as desired. (2) The magnetising 
current need be applied for only a few seconds, thus reducing its 
heating effect. (3) The errors due to magnetic viscosity, while not 
entirely eliminated, cease to be cumulative, as in Rowland's original 
method, and are reduced to negligible quantities. The work may be 
divided into three parts: To test the iron magnetically at different 
temperatures; to find the best temperature for annealing; to investi- 
gate the relation between crystalline structure and magnetic pro- 
perties. The procedure in the first part was to run hysteresis and 
magnetisation curves at various intervals from the temperature of 
liquid air up to that at which iron ceases to be ferro-magnetic. For 
the lowest temperatures, the rings, after being wound, were dipped 
for an instant in melted paraffin then plunged into liquid air, and 
tested when the temperature had become uniform. To obtain tem- 
peratures intermediate between those of liquid air and the room, the 
following method, which is due to Knipp,* was used. A hollow 
copper sphere, with walls about 0-8 ст. in thickness, was mounted 
inside a cylindrical Dewar flask. To the lower side of the sphere 
was attached a copper spindle which dipped into liquid air. The 
Dewar flask was placed upon a platform which could be raised or 
lowered with a slow motion, while the sphere remained fixed. By 
properly adjusting the depth of the spindle in the liquid air,any desired 
temperature could be very constantly maintained. While there was 
an appreciable temperature gradient from top to bottom of the en- 
closure, the fall of temperature across the ring, which was placed 
horizontally, never exceeded 2deg. For the production of high 
temperatures, an electric furnace of the Hereus type was used. 
For the measurement of temperature, two thermo-elements, whose 
E.M.F.s were determined by means of a specially constructed low 
resistance potentiometer, and an optical pyrometer were used. 
Making the rings proved to be a matter of some difficulty, since 
freshly deposited iron is so hard and brittle that it cannot be cut 
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with a tool. The rings had to be cut from the deposited plate by 
means of a rotating tube fed with emery dust, after which they were 
mounted in a lathe and ground into shape, the process requiri 
from two to three days for each ring. The dimensions of the rings 
were, roughly, as follows: external diameter, 3-5 cm., internal 
diameter, 3cm.; height, 0-4em. One of the chief difficulties en- 
countered was the problem of insulation between primary and 
secondary windings, since most substances which are good insulators 
at ordinary temperatures begin to conduct when heated, and a very 
slight leak is sufficient to give the galvanometer an uncertain drift, 
rendering accurate work impossible. The method finally adopted 
was to use rings cut from thin magnesia plates prepared by roasting 
the oxide between two plates of graphite in an electric furnace at a 
temperature of about 1,700°C. In order to ensure insulation be- 
tween turns, a paste, made of fine magnesia powder and alcohol 
was worked into the spaces, which, when dry, could be kept solid 
by careful handling. Another problem was the protection of the 
rings against oxidation. Since the magnetic properties of iron oxide 
are very different from those of metallic iron, and the cross-section 
of the specimen was always small, even a thin film would result in 
serious error. The first attempt to overcome this was to fill the 
furnace with an inert gas; but it was difficult to close the ends 
sufficiently tight, and even then the water of crystallisation of the 
mica, upon which the primary was wound, given up on heating, pro- 
duced considerable oxidat' on. This difficulty was finally met by 
plating the rings electrolytically with copper. It was found that. 
with a plate 07 mm. in thickness, a ring could be heated several 
times in perfect safety 

Results.—Ten rings in all were studied, being cut from two different 
plates here called А and B. The iron in theze two plates was quite 
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different, A having a finer crystalline structure and being much 
harder than B, both mechanically and magnetically. Rings cut 
from the same plate were quite similar. slight discrepancies being 
doubtless due to the difference in depth in the plate from which they 
were taken. Since the deposition of a single plate is a matter of 
several weeks, the unavoidable changes in acidity of bath and 
strength of current woald necessarily result in non-uniformity of 
deposit. The results obtained are summed up in Figs. 1 403. Per- 
meabilit y-field strength curves at ditferent temperatures were plotted 
for each sample. and the field giving the maximum permeability 
was determined from them. Its variation with temperature is given 
in Fig. 4. 

To study the effect of annealing at temperatures higher than 
8009C.. а cvlindr.cal box with a tight-ttt ng cover was turned from 
a bar of Swedish iron in which the ring to be tested was packed in 
finely powdered electrolytic топ. The rin : could then be heated to 
any desired temperature with practically no oxidation. and at the 
same time be free from contamina‘ion with carbon. The time of 
cooling was about 24 hours. After each heatlnz the ring was un- 
packed, re-wound and tested. The res ilts are shown in the following 
table :— 

Hysteresis Constants arter Annealing at Various Temperatures. 


Tempera- Energy 


Reten- Coercive | Maximum Maximum 
ture, C. loss. tivity. ; force. |iuduction. permeability. 
23 21,300 | 7,940 3:80 17,100 | 1,040 
780 11,280 8.450 | 1:30 17.300 5,070 
1,000 5,060 | 14,100 | 0°75 17,280 9,080 
1,100 4,900 12,800 0:55 17,600 11,000 
1,200 5,600 15,000 0:85 17,400 8,750 
1,500 1,160 , 13,800 , 097 | 17,000 1,120 


Experiments were performed on rings from plate B only, since it 
had previously been determined. that after annealing at 1,0009C. 
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Fig, 2.—VaRIATION OF HYSTERESIS CONSTANTS WITH TEMPERATURE. 
PLATE А, UNANNEALED. 


all of the iron prepared by this process becomes practically identical. 
The field in these tes s was carried to 80 dynes, | 

Before discussing these results, the author makes a brief digression 
on the temperature changes in the physical state of iron, upon which 
its magnetic properties so largely depend. According to Osmond, 
iron presents itself in three allotropic phases: Alpha. beta and gamma, 
Alpha iron is weak, ductile, ferromagnetic, stable below 785°C., and 
is characteristic of wrought iron and low carbon steels, It ervstal- 
lises in cubes. Beta iron is weakly paramagnetic, stable between 
18» C. and 890°C., and is probably hard and brittle. It is character- 
istic of certain self-hardening steels, also of normal carbon steel when 
hardened by sudden cooling, and like alpha iron crvstallises in the 
cubic system. Gamma iron is stable above 890°C., is paramagnetic 
and characteristic of nickel and manganese steels. It is probably 
hard, but ductile, while its ervstals are cubic with octahedral modi- 
fication. The relations between these phases are best shown by 
means of the Roozeboom® diagram of Fig. 5 
rating the different regions indicate the temperatures at which the 
transformations take place, when different amounts of carbon are 
present. Although the significance of this diagram is quite appa- 
rent, perhaps the field AaB requires special explanation, since it re- 
presents a mixture of the solid and liquid phases. The line Aa gives 
the greatest amount of carbon a solid solution may contain, while 
AB shows the least amount for a liquid ; and any point, such as K, 
representing a given carbon content at а particular temperature, 


‚ Where the lines sepa- 


.. Metallographist," Vol. ПЕ, р. 293, 1900. 


divides a horizontal line drawn through it into parts proportional to 
the relative amounts of the liquid and solid phases. As a molten 
mass of iron, containing 1 per cent. of carbon, for instance, is cooled, 
the point p represents the composition of the first crystals that are 
formed. As the temperature falls, the remaining liquid, being 
enriched in carbon, follows along the line AS until the temperature r 
has been reached, when the whole mass is solidified, the process 
having covered the temperature interval qr. The point B is called 
the eutectic point, and represents the combination which gives an 
abrupt solidification to a mixture of pure iron and graphite crystals. 
The line SED represents the formation of a definite compound Fe;C, 
called cementite, while FL gives the transformation known as "' recal- 
escence " which consists of two simultaneous changes, the separation 
of the alloy of iron and carbon into alternate layers of ferrite, or pure 
iron, and cementite, and the transformation of the ferrite to alpha 
iron. The magnitude of the recalescence increases with the carbon 
content. The line MOSE is of special interest in this Paper since it 
corresponds to the disappearance of ferro magnetism. 

Roberts- Austin* has studied the transformation points of electro- 
lytic iron deposited from a solution of ferrous chloride by heating the 
specimen and determining its cooling curve. Besides the normal 
transformation points at 895°C. and 785°C., he found three others, 
namely, at 1,130°C., 475°C. and 270°C. The first of these had 
already been noted by Ball, and is of no particular interest in con- 
nection with this Paper. The second and third points he attributed 
to occluded hydrogen, and suggested that the one at 475°C. may be 
due to the separation of a hvdride of iron from the solid solution, 
while the one at 270°C. is the corresponding eutectic point. He has 
further shown that by repeated heating in à vacuum, pumping out 
the liberated hydrogen, these points vanish. By making the iron 
the cathode of an electrolytic cell, it тау again be partially satu- 
rated with hydrogen. when the point at 475°C. will reappear. These 
points are of special interest, for as pointed out later, certain changes 
in the magnetic properties have been found to occur near these tem- 
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Fic. 3.—VARIATION OF HYSTERESIS CONSTANTS WITH TEMPERATURE. 
PLATE A, ANNEALED АТ 800°C. 


peratures. It is an interesting fact that the recalescence point’ 
which is due to the presence of carbon, was found to be absent. Из 
absence in Burgess iron also has been shown in this laboratory. 

Discussion of Results. —Опе of my first conclusions is that freshly 
deposited electrolvtic iron is very hard magnetically, which agrees 
with the work of previous investigators. It is to be noted, however, 
that the magnetic properties of different samples are not at all uni- 
form. In all respects, mechanically as well as magnetically, B is 
much softer than A, although they were prepared, as far as Гат 
aware, under exactly similar conditions. This is not in agreement 
with the results of Leick, who found a marked uniformity in all sam- 
ples. whether deposited from a chloride, sulphate, or ammonium 
sulphate solution. My results show, however, that these differences 
exist for small fields onlv, vanishing for fields of 100 dynes. I have 
found that after annealing at 1.0007С. thev become practically iden- 
tical for all fields. Nome samples of single retined iron were much 
harder thah either of these, one having a coercive for ce of 20 dynes. 
In this connection it would seem that Schild’s criticism of Leick's 
results is not entirely justified. (Leick obtained results consistently 
higher than Schild's, obtaining for a field of 125 dynes an induction 
of over 19,000, while Schild obtained only 15,770. І have obtained 
18.600.) 

Plunging a ring in liquid air and leaving it for several hours pro- 
duced no measurable permanent hardening. Аз the temperature 
is reduced below that of the room, the permeability decreases for 


* * Metallographist," Vol. IL, p. 187, 1809. 
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small fields, but increases for large fields, this effect being greater 
after annealing. The hysteresis loss continually increases as the 
temperature is lowered, the rate of increase being greater after 
ing. This is entirely at variance with Fleming and Dewar's 
results on transformer iron, for they found no change in hysteresis 
loss at the temperature of liquid air. They also found the perme- 
ability to increase for all fields in the case of unannealed and har- 
dened iron. which is again contrary to my results. A very curious 
effect ія (he decrease of the retentivity for low temperatures, giving 
а msximum of about 50°C. A careful search through the literature 
tas revealed no mention of such a phenomenon, and it does not exist 
for several samples of commercial iron which I have tested. It is 
believed to be characteristic of electrolytic iron. 
The temperature of transformation from the ferro- to the para- 
magnetic state has been found to be 785°C., which is in good agree- 
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ula Strength, 


ment with the best data available on the temperature of transition 
from the alpha to the beta state. Hopkinson has obtained the fol- 


lowing values :— 
Carbon content. Temp. of transf. 
Soft iron s. 0-01 percent. ............... 786°C. 
Mild steel .................. CIG- 3. ме T34°C. 
Hard steel .,................ 0:009 — o ео 695?C. ' 


d degrees above this critical value and allowed to fall slowly, 
magnetism always reappeared at the same temperature at which it 


о This seems to be characteristic of the purity of the 


Temperature, 


Per cent, Carbon, 


Его. 5. 


The change in the hysteresis loss with temperature shows some 
teresting variations. Kunz* concluded from his experiments on 
soft iron that hysteresis loss is expressible as a linear function of 
on temperature, while Morris’ curves show distinct departures from 
a straight line. Ап inspection of Figs. 2 and 3 shows marked depres- 
“ions Just after the temperatures 300°C. and 500°C. have been passed. 
are in accord with the hydrogen points of Roberts-Austin, 
already mentioned. It is worthy of note that sample A, after anneal. 
Ing, shows this effect to a less extent than before, а large portion of 
thejpocluded hydrogen having been driven off in the process. Perhaps 
Eheu c ын ы с НЕ se 
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a still more striking proof of the existence of these points is given in 
the curves of Fig. 4, where the field which gives maximum perme- 
ability is shown as a function of the temperature. As stated before, 
this point of maximum permeability was chosen by Ewing to mark 
the change from the second to the third stages of magnetisation, and 
the field at which it occurs furnishes a convenient index to the 
softness of the iron. It will be noticed that, in sample А, very 
marked depressions appear in this curve at the temperatures in ques- 
tion before annealing, but that after annealing. they can barely be 
detected. The changes in the magnetic properties at these tem- 
peratures can also be traced in the curves for coercive force and reten- 
tivity. Sample B. being much softer, and probably containing less 
hydrogen, shows this effect less. The corresponding curves of Wills 
for wrought iron and alloys show no such abrupt changes. 

Probably the most striking effect, the variation of permeability 
with temperature (Fig. 1), is the sudden rise in permeability for low 
fields just before the transformation to beta iron takes place. The 
highest value of permeability which I have obtained is 11,000. 
occurring at a field of 0-5 dyne. Morris obtained à maximum of 
14,600 for H — 0-2 in the case of Swedish iron, while Wills gives 17,200 
for wrought iron for H —0-172. Although this last value seems large, 
the comparison shows that electrolytic iron is not so soft as some 
commercial irons. The chief respect in which my permeability 
curves differ from those of Morris is in the matter of regularity. It 
is well-known to metallurgists that the transition from alpha to beta 
iron is not abrupt, but covers a considerable temperature interval, 
the temperature at which the transition begins being greatly lowered 
by the presence of impurities. The depression in Morris’ perme- 
ability curves has been interpreted as marking the lower limit of this 
transition. In view of the fact that I have found no indication of 
such an effect in electrolytic iron, № would seem as though this de- 
pression cannot be characteristic of iron itself in changing from the 
alpha to the beta state, but must be due to the formation of a mole- 
cular combination of the iron with some impurity. 

As to the effects of annealing at low temperatures, the maximum 
permeability is increased about 50 per cent. by heating to 800°C., 
while for small fields the increase is many fold. The results of heat- 
ing to higher temperatures show that the iron is in its best state mag- 
netically when annealed at 1,100?C. Further heating decreases the 
magnetic quality very decidedly. Comparing electrolytic iron with 
Swedish iron I found that while it has a slightly lower coercive force 
and a higher maximum permeability, its high retentivity gives it an 
energy loss nearly 60 per cent. greater. 

Stansfield* has studied the physical changes that take place in iron 
when heated to temperatures that are high but insufficient to melt it. 
He recognises two stages, (a) overheated, (b) burned. The first re- 
fers to cases in which the temperature has not been carried above the 
line Аа in the Roozeboom diagram. Although the point of incipient 
fusion has not been reached, there has been a marked diminution in 
the closeness with which the crystals are held together. Не haa 
given no lower limit for this stage, but from my results it would ap- 
pear to be just above 1,100°C. The iron can practically be restored 
by annealing at a lower temperature. The second Stage refers to 
cases in which the temperature has been taken above the line Аа. 
A highly carburised liquid is here formed which accumulates in the 
intercrystalline joints, and if the metal is held at this temperature 
too long this is forced out by the carbon-monoxide gas which is 
formed, leaving interstices in which oxidation may take place. И 
there has been no oxidation the metal may be restored by reheating 
to a temperature a little above that represented by the line GON. 


and cooling slowly, giving the carbon time to diffuse through the mass 
of the metal. 


THE SINGLE-PHASE SERIES MOTOR. 


In our issue of February 11th we gave an abstract of a Paper 
read by Messrs. W. 8. Franklin and В. S. Seyfert before the 
American Institute of Electrical Engineers. In this Paper 
the authors suggested a striking departure from the standard 
design of single-phase series motors—viz., to employ an internal 
field, external armature machine, and to remove the commu- 
tator away from the motor. A very interesting discussion 
took place in connection with this suggested design, and below 
we give an abstract of the remarks of the various speakers. 


DISCUSSION. 
Mr. S. M. KiNTNER thought that a comparison of the output of the pro- 
posed 500 H.P. motor, which the authors submitted as one that could be 
operated within the space limits of the present New York, New Haven 


ж Journal of the Iron and Steel Inst., Vol. Il., p. 433, 1903. 
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& Hartford Railway Co.’s locomotive motors, with one of those motors, 
showed that there was no gain in output per unit weight of active mate- 
rial. The attempt to gain had been made by dividing the motor up into 
two parts, one of which was made up of the magnetic circuit and induc- 
tors which occupied all of the available space at present used by the entire 
motor on the New Haven locomotives, and the other part, made up of the 
commutating device, with its necessary choke coils for keeping down the 
short-circuit currents, which the authors proposed to place in some con- 
venient location outside the motor frame, and which had its own addi- 
tional space requirement. With the proposition then that an increased 
output could be effected in direct proportion to the increase in active 
materials that could be placed in the available space, the discussion 
hinged on (1) the feasibility of the external commutator with revolving 
brush-holders, and (2) the value of balanced choke coils for limiting the 
short-circuit currents. [n passing. he noted that, estimating the dimen- 
sions of the copper conductors from published IFR losses, the insulation 
allowances in the proposed 500 H.P. motor were much too small, there 
being but one-half that allowed in the armature slotsof standard machines. 
Further, the method of getting the windings in place with the proposed 
slot, copper and insulation dimensions was by no means evident, and 
the number of commutator bars selected was such as to cause some dift- 
culty in connecting the equalisers. He did not believe an external com- 
mutator with revolving brush-holders could be built for this class of 
service во аз to be а commercial success. The difficulties involved 
were: (1) The construction of the commutator with its 504 flexible con- 
nections from the motor windings through the choke coils mounted on the 
locomotive cab down to the commutator bars, (2) the mechanical arrange- 
ment necessary for driving the brush-holders synchronously. It seemed 
well-nigh impossible to devise а satisfactory arrangement of this kind 
when viewed from the standpoint of reliability, accessibility for inspec- 
tion and repairs, freedom from mechanical injury during overhauling 
other parts of the locomotive, first cost, &e. Again, the increased com- 
plication, cost and maintenance expense of the two sets of collector svs- 
tems for supplying current to the brush-holders and to the rotating ficld 
were another serious feature of this type of motor. It would be verv 
difficult to construct а drive which would be absolutely positive and not 
liable to any interruption, and which would maintain accurately for long 
periods of time the correct brush setting on the commutator. Single- 
phase commutator motors were very sensitive as regards brush setting, 
and great care was taken to insure a correct setting on the present types 
of such motors to within less than ẹ in. All the brush-holders if rotated 
at motor speeds would need to be carefully balanced, and the carbon 
springs would require some form of compensator on account of centri- 
fuyal forces which would otherwise cause unequal brush pressures. Many 
other difficulties suggested themselves, but the foregoing were sufficient 
to indicate the character of trouble that would be encountered. On con- 
sidering the question of balanced choke coils for limiting the maynitude 
of the short-circuit currents, one was surprised to find how large these 
coils became. In connection with the 500 н.р. motor proposed by the 
authors, the voltage between consecutive commutator bars was not as 
great аз that on the New Haven motors. The magnetic density in the 
various parts of the proposed motor was also somewhat less. From this 
it might reasonably be argued that the size of the choke coils and the 
motor power factor proved to be the limiting conditions which prevented 
an increase in output per unit mass of material. There were two other 
points that should be considered in connection with the choke coils, as 
determining factors of their value: (1) Their ability to withstand with- 
out Injury heavy momentary overloads, and (2) the character of their 
construction combined with an adaptability for ready assembling in a 
suitable manner and at a reasonable cost. In considering the first point, 
an examination of the choke coil for the small machine shown in the Paper 
indicated that there was approximately as much resistance in the copper 
of the choke coil as would ordinarily be used in a regular resistance lead, 
and that this alone would have been sufticient to limit the short-circuit 
current without the inductive effect. This, then, indicated a serious sacri- 
fice in sturdiness and overload capacity in order to keep down the size to 
such proportions as would allow the choke coils to be mounted inside the 
armature. Тһе authors stated: “ It does not seem possible, however, to 
produce a single-phase motor that will operate satisfactorily without the 
изе of special devices for the prevention of excessive short-circuit cur- 
rents. He wished. to take exception to this statement, as it was per- 
fectly feasible to build motors without any special devices of this nature, 
provided the induction per pole was kept low enough. There were а great 
number of motors of this kind in operation giving satisfactory service, 
Considering the second point, that of cost and adaptability for assembl. 
ing, he had found on calculating suitable coils for the proposed. 500 H.P. 
motor that the sizes were rather startling, and one was inclined to the 
belicf that the authors were во plad to find a place large enough to accom- 
modate the choke coils that the mechanical difficulties involved in the 
use of the external commutator looked small The space available for 
the motor of a locomotive depended so much on the type of motor mount- 
Ing and drive that comparisons on the basis of the output of different 
types were misleading. 

Mr. E. H. ANDERSON thought the Paper brought out. very clearly the 
difficulties of designing a single-phase commutator motor. The scheme 
of placing reactances ко ая theoretically to reduce sparking was ingenious. 
us e bn s it did hot make for simplicity. И appeared from 

: that the leads of the stationary winding were connected into 
erent bl eie Qa ses өл delas of cert 

. г to take the motor apart for repairs, it was 
necessary to pull off a driving wheel, or separate the stationary member, 


and in this case it became necessary to disconnect the winding and all ! 


the commutator leads coming from the lower half. The driving mechan- 
ism for the revolving brush-holders must be positive and rigid. No slack 
or looseness could be allowed, for the exact position of the brushes on a 
single-phase commutator motor was very essential for proper operation and 
speed. Such a motor as described usually had about an 8 in. commu- 
tator and 18 in. of core iron between heads. The power of a motor was 
dependent largely upon the length of core, and if all the commutator 
length could be put into core—viz., bv adding 8 in. to 18 in.—it became 
possible to increase the power about 45 per cent. However, all the com- 
mutator length could not be added to the core, for the reason that there 
must be a circular conduit at each end to allow the leads of the lower 
portion of the stationary member to be brought up to the stationary com- 
mutator. This would require approximately 3 in. on each end, thus 
leaving 2 in. to be added to the core length, giving 20 in. instead of 18 in., 
or an increase of I] per cent. After the leads left the conduit they must 
be spread around the commutator and held firmly, as well as properly 
ventilated. Usually from ‘a given space a certain amount of heat could 
be blown out, so that with a given efficiency only a given amount of work 
could be done in that space. The driving device for the revolving brush- 
holder rigging must take up some space on the axle. This would no doubt 
use up the spare 2 in.. with the result that the iron core between heads 
was not increased. The serious question about the construction, to the 
speaker's mind, was that it was not the simplest. A prominent railway 
company built and installed a motor on a single-truck car, which should 
act as a counterweight to the real motor. The motor was a chunk of 
cast iron, with armature bearings on it, mounted outward on a single- 
truck car, and over-balanced the effect of the real motor, which was out- 
wardlv hung on a single-truck car. This was put on as it was thought 
the real motor might tip up end-wise and block the svstem. These 
motors were used for a long time, and gave no trouble, probably on 
account of their simplicitv. 

Mr. E. F. W. ALEXANDERSON preferred to look at the subject in а some- 
what different light rather than discuss the schemes presented in the 
Paper. The three principal limitations in the design of an alternating- 
current railway motor were heating, commutation and starting torque ; 
of these three, the starting torque was, however, the most important. The 
first attempts to design the alternating-current railway motors were 
naturally along the same lines as those of direct-current motors. The 
motors were completely enclosed, and the service capacity was deter- 
mined from the heating characteristics, As soon as forced ventilation 
was adopted in an alternating-current motor the whole basis of the design 
was changed, and heating was no longer the limiting feature. (ommuta- 
tion difficulties could be entirely overcome at any normal operating speed 
bv application of a commutating field of suitable phase and strength. 
They could also be counteracted, to a great extent, by the use of so-called 
resistance or preventive leads. The ruling feature was, therefore, the 
starting torque. This applied to the three-phase railway motor, as well 
ax to the single-phase railway motor, although for entirely different 
reasons. In the single-phase railway motor, the starting torque was 
limited by local heating on the brushes, commutator bars and certain 
parts of the winding. Various methods had been devised to increase the 
starting torque of single-phase commutator motors, and were avreed to 
be essential. Тһе starting torque of the single-phase commutator motor 
was limited by the voltage per bar on the commutator, and the current 
per bar in the winding. Generally speaking, it could, therefore, be said 
that the starting torque Was proportional to the size of the commutator. 
The special methods used to increase the starting torque consisted in 
providing means for either raising the voltage per bar or for raising the 
current per Баг. In other words, both svstems required. space in the 
motor which could otherwise be usefully emploved if the motor was in- 
tended for direct current. The scheme presented by the authors of the 
P aper was the first of the two mentioned principles for increasing the 
starting torque, carried to the extreme. ‘The system was. according to 
the authors, very effective, but there was also every indication that it 
took room in proportion to its effectiveness. and there Was no convincing 
evidence in the Paper that the space occupied by the motor with its 
elaborate non-sparking devices would not be quite as large as the space 
of a motor of more familiar design. The scheme, apart from its compli- 
cation, did not solve the problem of space factor as it was worked out in 
the design shown in the Paper, because no provisions had been made for 
materially increasing the diameter of the commutator, which, after all, was 
а measurement of the starting torque. A natural solution мах, however, 
given by the use of side rods which allowed the commutator as well as the 
rest of the motor to assume its necessary dimensions as well as its natural 
proportions, ТЕ was interesting to observe that the results obtained Бу 
the four or tive manufacturers of single-phase таймау motors in America 
and in Europe agreed closely in regard to weight and space per horse- 
power. In order to give some more concrete figures as te the space and 
weight factor of moderate size single-phase motors, the following data 
might be mentioned... 25-cvele motor of the series repulsion type de- 
signed for 36 in. wheels had а weight of 5.900 lb., and delivered 150 H.P. 
at 600 revs, per min. in accordance with standard rating. This was in 
close agreement with recent developments of motors of several other ty pes 
and makes. The various schemes employed for overcoming commuta- 
tion difficulties could not, therefore, be judged dy the space factor or the 
weight per horse-power. The nearest to a practical comparison was un- 
doubtedly a test that had been embodied in the specifications for loco- 
motives т connection with the contemplated electrification of two of the 
large western railroads, that the motor should. be alle to develop full 
torque at stand-still for a speciticd time, one minute or five minutes. «- 

Mr. S. S. SEYFERT thought that during the discussion the non-sparking 
devices proposed were assumed to be a necessary part of the inversion. 
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of the relative positions of field and armature. Tt was not necessary, 
however, to use these choke-coils in the case of a motor with external 
armature, and as a matter of. fact he had often thought that it might be 
desirable to use resistanee leads only under certain circumstances, especi- 
ally if the short-errcuit volts were reasonably small. They had found. it 
extremely difficult to design a motor of хо large size with a reasonable 
short:einuit voltage per tuin, for with a reasonable number of poles, say 

12, the das per pole on a 000 mr, motor became so Тату i8 to produce 

а vols or more per tum on the armature circuit, He thought, however, 
tht motors could be built on the resistance-lead principle that would 
commutate well enough, and in that case the stationary character of the 
armature, with the available space for placing the leads, would enable us 
t desti the leads somewhat more generously, and therefore. their 
liability to burn out at starting would be less; which would mean a lessen- 
Inz in the eost of repairs and an increase in the reliability of service. On 
the hasis of resistance leads alone, dropping entirely the question. of 
choke-coils, 1t would seem an advantage to have the leads so located that 
they could be easily and separately repaired. This would. compensate 
for a great deal of the otherwise complicated arrangement, As to the 
length of commutator, one speaker had mentioned that the length of the 
commutator on the present New Haven motor wits about 7 in. or Sin., 
and im case of the removal of this commutator that space would be gained. 
If they attempted to build a 500 i.p; motor the commutator would be 
about a foot long, In that case, assuming the commutator on the motor 
concentric with the axle, they would gain a foot of space by removing the 
commutator, Should they decide to make the commutator concentric 
with the armature—this 1 ft. of space needed would necessitate a ereater 
drving-wheel diameter, Tt should be plain. therefore, that the increase 
in gross length of useful iron made possible by the removal of the commu- 
tator would be 12 in. instead of 7 in. or 8 in. as would be the case in 
changing а 200 н.р. motor. Аз to design, the inverted motor Вай. 
among others, the following advantages : (0) ‘Phe lone external voke or 
armature core had to carry the effective armature Нах only, whereas, in 
the old type of motor, the corresponding core had to carry the total field 
Hux. (2) The placing of the armature externally allowed the use of a 
wider and shallower armature slot, resulting in а better commutation 
constant and а slightly better power-factor, ‘The compensating slots 
through the peles must be deeper in this case, which condition might be 
vastly met. Because of the comparatively low voltages at which single- 
Рам motors must operate, it had been found somewhat difficult to 
чу the direct-current commutating condition on a motor of large size 
with such a small number of poles. (3) The alir-zap periphery was some- 
What increased in the ease of the external armature motor mainly because 
the armature required. less radial depth than the field. (4) The end- 
windings of the compensating coils were very much shorter, as was men- 
tenet in the Paper, "Ihe authors had made some experiments on core 
les in field and armature, which might be of interest. For some time 
they were under the Impression that the core losses. per unit of volume 
n the armature of the alternating-current motor should diminish as syn- 
chronous speed was reached. Upon going into the theory of the matter 
this seemed to be so, but for some reason the core losses actually in- 
treed somewhat with speed, and grew very rapidly above synchronous 
speed. This might be due to the fact that the losses caused by the bunch- 
пы of Нах by the teeth were such а large percentage of the armature 
core loss. In the Paper it was stated that they had selected the LO-pole 
type of motor; it was found later that 12 poles would have been better, 
and thereby they could make a better machine, one that would commu- 
tate better and have a smaller short-circuit voltage. 
| President STILLWELL said he did not propose to enter into the discus- 
sion, but one or two points had occurred to him. One was that the 
arzument in favour of the inerease of output in proportion to dimensions 
Was greatest in the case of multiple unit equipment. In which case the 
Paper made no suggestion as to the location of. the commutator and its 
rads, Inthe case of the clectrie locomotive, taking the state of the art as it 
eisted when the New Haven locomotives were designed, the designers 
Were undoubtedly cramped for room in attempting to place the motors 
underneath the floor of the locomotive, The tendency was now rather 
towards raising the motors and gearing to a shaft, in which case the argu- 
Dent in favour of separate commutator and its leads from the field arma- 
lure Was somewhat minimised, 

Prof. №. N. FRANEGLIN, in replying to the discussion, said in regard to 
the Deation of the detached commutator in the multiple-unit car, Prof. 
“vfen and the speaker had considered that matter in some detail aud 
Came to the conclusion that a very great advantage would be realised by 
placii the motor on one side of the axle and the commutator on the 
other side of the same axle, taking the commutator leads across through 
à covered passave-way over or under the axle. In regard to the general 
question of detuching а commutator, a commutator was a switehboard, 
and it was proper to detach a switchboard from the machine which it con- 
trolled. In regard to simplicity, he pointed out that the moter under 
discussion was about the nearest approximation that he knew of to a 

pece of cast iron’ In answer to Prof. Kintner, the short-circuit 
Voltage of the No. 5 (300 н.р.) motor was 12 volts per turn, As to the 
NeECOssary size or carrying capacity of the individual ehoke-coils, it маз 
‘tated in the Paper that a short-circuiting arrangement could be provided 
w that choke coils or resistance leads could be cut out or in at pleasure. 
Therefore, at starting, very high resistances might be inserted in the leads 
and these resistances might be cut out with increase of speed after start- 
шч. He wished to emphasise a point brought out in the Paper, namely, 
that one of the most important features in the suggested design. was that 
мач possible to treat the problem of starting and the problem of running 
às two distinct and separate problems. 


THE DETERMINATION OF THE EFFICIENCY OF 
CONTINUOUS-CURRENT MACHINES. 


BY W. €. CLINTON, B.S- 


Various modifications have been proposed. from time to 
time of the original Hopkinson method of testing two similar 
machines, | | 

These modifications. have had two objects ш view :— 
Firstly, the supply and measurement of all the power used 
electrically, and secondly, the realisation of exactly similar 
conditions of test for each machine. "This second object 
becomes of importance if accurate values of efficiency are 
desired. 

It is known that both conditions cannot be secured together, 
as the core and frietional losses can only be supplied by а 
torque from the common shaft. Recognising this, Blondel* 
has suggested a method of attaining the second object, by 
supplying the core and friction losses to two similar machines 
coupled mechanically, by the aid of a third motor, and the 
copper losses from a battery or dynamo in series with the two 
armatures, the field circuits of the two machines being sepa- 
rately excited to an equal degree. А disadvantage of this 
method is the introduction of the efficiency of the third motor, 
although the method gives the nearest approximation to a 
complete separation of the copper and core losses vet suggested. 

If all the power is supplied electrically, as in Kapp’s methods, 
the power represented by the core loss and frictional torques 
for the two machines must be supplied by the motor over and 
above that required for the dynamo output. The motor will 
be, therefore, always more heavily loaded than the dynamo. 


АШ 


Kia, 


}.—NERLIES PARALLEL. 


fia. 2.—SERIES PARALLEL. 


When the armatures are in series with the supply, the fields 
being separately excited, the difference between the field 
currents of the two machines must be great for light loads 
and must be diminished as a heavier load is required. This 
difference may be made to vanish or even change sign with 
interpole machines heavily loaded. | | 

When the armatures are in. parallel with the supply, light 
loads are obtained with the two excitations nearly equal, and 
the difference between the two excitations must be increased 
for heavier loading, 

By combining the series and parallel arrangement as in 
Hutchinsons method.f the ampere-turns on the field of each 
machine may be kept equal, and at their normal value, over 
the whole range of loading, so that the full heating effect of 
the field coils on the machines is obtained. A careful com- 
parison of the Blondel and. Hutehinson. methods has been 
made recently by G. Brion. 

‘Two cases arise In dealing with Hutchinson’s method. The 
constant voltage in parallel with the armatures mav either be 
applied direct to the dynamo terminals, as in Fig. 1, or direct 
to the motor terminals, as in Fig. 2. 

И the normal voltage is supplied at А and В. then in Fig. 1 
the dynamo will be running at constant P.D. from no load to 
full load, while the motor voltage and the speed of the com- 
bination will be above their normal values. In Fig. 2 the 
motor voltage will be normal at all loads, and the dynamo 
voltage and the speed of the combination will gradually fall 


Е Blondel and Dubois, “ Traction Electrique," Vol. II., 1898, p. 370. 
t^ Electrical Eogineer,” 1095. 
+6 Brien, ЗЕТИ September 16, 1909, p. 865. 
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from no load to full load. The connection in Fig. 2 is a good 
one to use if it is desired to realise working conditions for the 
motor. 

To do this for the dynamo as a separately excited machine 
running at a constant speed and excitation, the contact А 
may be made at an intermediate point on the voltage v, when 
conditions intermediate between those of Fig. I and Fig. 2 will 
be obtained. 

There is one position for the contact А which will give 
constant speed over the whole range of loading provided that 
V is constant, and at the same time will ensure that the drop 
of pressure at the dvnamo terminals for a given current. will 
b» the same as that which would be observed for that current 
if the machine were on an actual resistance load. 


Fia. 3.—Divipkp SERIES PARALLEL. 
The battery г may be replaced by suitable generator separately driven, 


Referring to Fig. 3, the loading is determined by v, that is, 
bv eptey, the motor current Ty exceeding the dynamo current 
I, by the current г. The position of the point A should be 
such that the internal E.M.F. of the dynamo is as much below 
V as the internal E.M.F. of the motor is above it. Let / be 
this defect or excess, then V-=E,-+/=Ey — f. 

V is also equal to Ej, — IR 4- e, 
and E, ar IR — еу. 
where В is the resistance of the armature circuit of either 
mechine. 
^ It follows that е = Кем = К 
ОГ CN — Cp == Ry = I,) = iR. 


The nearest approach to identitv of conditions of test for 
two similar coupled machines, when the whole of the power 
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is supplied electrically, will be obtained bv using the connec- 
tions of Fig. 3 and arranging that ем and ey shall be ш the 
above relation. 


Usually ZR is very small compared with e, and ep, especially 
at heavy loads, when $ may become zero, or even reverse. It 
is therefore sufficient to make ey equal to ey. This is conve- 
niently done by bridging v with two adjustable resistances in 
series and making the contact A at their junction, or using one 
resistance with a sliding contact, and making this the point A. 

The curves shown in Figs. 4, 5, 6, 7 give the results of tests 
carried out on two similar shunt-wound interpole machines 
each rated at 6 kw. and 220 volts in the Pender Laboratory of. 
University College, London. The machines were directly 
coupled together and were supplied with separate excitation 
of their shunt windings. These excitations were kept exactly 
equal throughout the tests, the results of which are shown in 
Figs. 4 and 5, at a value that gave the normal speed as a motor 
running light. The machines were loaded for the parallel 
test (Fig. 6) by altering the field currents by an equal amount 
on either side of their initial equal values. Different loads for 
the series test (Fig. 7) were obtained by altering the dynamo 
field and the applied voltage, the motor field being kept con- 
stant. 

The efficiencies shown are for the rotating parts only, in all 
cases, the field losses being left out of account. 

The method adopted for the subdivision of the total loss 
was the same throughout. Each armature was debited with 
its appropriate copper loss, including that of the interpole 
winding, and with one-half of the total core and frictional 
losses, obtained by difference. 

The efficiency eurves of the machines, either as dvnamo or 
motor, lie within the shaded areas of Figs. 4, 5, 6 and 7. These 
areas are defined by four curves in Figs. 4 and 5 and by two 
curves in Figs 6 and 7. 

In Figs. 4 and 5 each machine was in turn dynamo and 
motor; this accounts to some extent for these shaded areas 
being so much greater than that in Fig. 6, where only one curve 
was plotted for each machine. This was also the case in Fig. 7, 
where the great width of the diagram is an indication of the ìn- 
feriority of the series method. 

The mean value of the efficiencies at а given output by the 
divided series parallel method should give the true efficiency 
of the rotating portion of either machine very nearly, as the 
only difference between them under the conditions of operation 
lies in their internal E.M.F.s, the dvnamo being as much below 
the normal voltage as the motor is above it. The dotted 
curve in Fig. 5 gives this result. The efficiency of the whole 
machine can then be obtained by allowing for the known 
copper loss in the separately excited shunt winding. 


AN EXPERIMENTAL CATENARY LINE.* 


Summary.—A description is here given of the equipment used by 
various contractors on an experimental catenary line in the U.S.A. 


Since May, 1909, the Connecticut Co. has been conducting an 
elaborate service test of catenary suspension systems on a line 
between Middletown and Hartford, Conn. The total trial section 
is about 11,000 ft. long, of which 10,050 ft. are over the Valley 
Branch (steam) of the New York, New Haven & Hartford Railroad, 
and 950 ft. over public highways. The purpose of this installation 
is to develop the characteristics of commercial catenary line mate- 
rial. Nix prominent manufacturers, the Ohio Brass Co., tbe Westing- 
house Electric & Manufacturing Co., the Electric Service Supplies 
Co., the Electric Railway Equipment Co.(through Elmer P. Morris 
('о.), the Johns-Manville Co. (through the Johns-Pratt Co.), and the 
General Electric Co. were each requested to erect an installation 
of about 1,700 ft. of single catenary for wheel operation at speeds of 
40 miles per hour. The messenger sag, the types and spacings of 
hangers and the general details of design and installation were left 
to the manufacturer, subject, however, to the following conditions : 
The poles were to be spaced 150 ft. apart on tangents and 75 ft. 
apart on curves with the nearest face of the pole distant at the level 
of the top of the rail, 10 ft. 6 in. from the centre line of the steam 
track and 7 ft. 6 in. from the centre line of the track in the highways. 
Bracket construction was specified for tangents, and both span and 
bracket construction for curves. For bracket work, the poles were 


* Abstract of an article in the " Electric Railway Journal." 
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to have а rake of Ĝin. in 24ft.; for span work, 12 in. in 24 ft. 
With the exception of the General Electric Co.'s division, it was 
omered that. the trolley wire should be of No. 0000 grooved copper, 
and the messenger wire of 7/16 in. extra galvanised, seven-strand 
Bessemer steel. For experimental purposes the General Electric 
Cos section was equipped with a trolley wire of No. 0000 grooved 
mild steel and a measenger of No. 0000 hard-copper cable made of 
19 wires, each of 0-1055 in. diameter. 

Up to the present time the behaviour of this installation has been 
very satisfactory. In a few cases one of the types of mechanical 
clamps gave some trouble due to the working out of the short screws 
with which it was furnished. With these exceptions, the entire 
line continued to remain in first-class condition. 
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Westinghouse Co.’s Bracket and Fittings. 
Fic. ].—CaTENAnRY Test LINE. 


bracket type with a hanger spacing of 15 ft. "The sag of the mes- 


uer wire is 4in. for 75 ft. spans and 16} in. for 150 ft. spans. - 


е distance from the messenger wire to the trolley wire at the 


messenger support is 23 in., at the centre of 150 ft. spans 6] in., and | 


at the centre of 75 ft. spans 19 in. 

: The Pole bracket is shown in Fig. 1. All the bracket arm 
ое completely surround the T-bar, and the support rod and 
nsulator pin castings are adjustable along the arm. For conveni- 


ence in erecting, the bracket is so arranged that the messenger wire | 


‘an be lifted over the end of the arm without having to thread it 


type С.Е., form 1, and is made of black japanned malleable iron. 
The base of the pin completely surrounds the Т-Баг to make acci- 
dental disengagement impossible. 

The hangers (Fig. 2) have hinged clamp ears closed hy a conical 
wedge screwing down into conical jaws. There are three types, as fol- 
lows : С.А. form 1, with a loop-top strap hanger; type C.B., form 1, 
with а sister-hook-top rod hanger ; C.D., form 1, saddle-top strap- 
hanger with a hinge at the ear. The pull-off hangers are of type 
C.A., form 1, having sister-hook-top, rod hanger, double-grip screw 
curve ear and a spool above the ear for the bridle. The anchor 
hangers, located at the brackets, are known as type C.B., form 1, 
and also have a sister-hook-top and rod hanger, as well as special 
half-ears of the soldered type with an eye at the butt end. From 


e| = 
Details of Elmer P. Morris Co.'s Bracket. 
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Steel Goose Neck. 


Messenger Cable 
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H. W. Johns-Manville Co.’s Bracket Construction with Steady Strain. 


DETAILS OF THE DIFFERENT TYPES OF BRACKETS. 


Installation of the Ohio Brass Со. АП of the construction is of the | this eye a guy with a turnbuckle leads over the insulator to the ancho- 


rage on the next pole. No steady strains were used by this Company. 

Installation of the Westinghouse Co.—All of the construction is of 
the bracket {уре with a hanger spacing of 37 ft. 6 in. on 75 ft. spans 
and 50 ft. оп 150 ft. spans—in other words, two-point suspension 
is used on the short spans and three-point suspension on the long 
spans. The sag of the messenger wire is 3} in. on the 75 ft. spans 
and 16 in. on the other spans. The distance from the messenger 
wire to the trolley at the messenger support is 20 in. ; at the centre 
of the 50 ft. spans, 4 in. ; at the centre of the 75 ft. spans, 16} in. 

The pole bracket із the maker s З in. I-beam design with upturned 


under the support rod. The messenger insulator pin is known as | ends and } in. tension rod. Fig. 1 includes, in addition to the bracket 


Electric Service Supplies Co.’s Bracket with Wood, Steady Strain and 
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ing ear, main line insulator, insulator clamps, &с. The weights of | also ties to the messenger four head guys leading to adjacent poles. 

the several parts are ая follows: Bracket arm, without main line Installation of the Electric Service Supplies Co.—The hangers arc 
insulator or steady strain, 64 lb. ; main line insulator, 4 lb. ; steady spaced about 15 ft. throughout. The sag of the messenger wire іч 
strain with clamp, 14 Ib. ; clamping ear for steady strain, 0-8 lb. ; | 4 in. on 75 ft. spans and 16 in. on 150 ft. spans. The distance from 
total weight, 82-8 Ib. the messenger wire to the trolley at the messenger support is 22 in.; 

Fig. 2 shows the anchor hanger, the anchor clamp and the new | at centre of the 75 ft. spans, 18 in. ; at the centre of the 150 ft. 
rocker type trolley hanger. The anchor hanger is provided with spans, 6 in. 

The brackets (see Fig. 1) are of the maker's T-bar type with an 
end-piece and tension rod. They carry Locke No. 5 A insulators 
for the messenger wire. The weight of a standard bracket equip- 
ment. is 60-76 1b., distributed as follows: T-iron, 2} in. x 21 in. x 
9 ft. 6 in., 401b. ; pole socket. with bolt, 2-131b. ; two lag screws 
for pole socket, 0-22 lb. each; guy-rod clamp with set-screw, 2-63 lb.; 
guy rod and fittings, 8-17 Ъ.; cast-iron angle washer, 0-5 Ib. ; 
insulator pin and bolt, 5-36 Ib. ; and outer end ornament, 1:53 lb. 

Two styles of hangers are used, known respectively as the “© Inter- 
locker " and the * Nuckelock " (see Fig. 2). The first is of the 
rocking type, consisting of stamped-steel ear-plates with inter- 
locking fingers, а rod hanger with flat ends, a pin-hinged bottom 
and a saddle top; the second is of the rigid type with jaws rocking 
on а ball-and-socket joint and locked by means of a lug on one of 


details of the various fittings. such as the steady strain and its clamp- үн Pe The trolley is tied to the messenger by an anchor clamp, which 
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General Electric Co.'s du dud Ear and Form C.F. Catenary ; 
anger. 
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eee 
Coos Trolley Hanger, Pull-off and Anchor Clamp. (anchor), Type CA (Curve Pull-off), ‘Type СВ. 
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DIFFERENT TYPES OF HANGERS AND FITTINGS. 


Fig, 2.—Caren ary Test DINE. 


for the trolley wire and the messenger cable. ‘The | the jaws. The steady strains shown in Fig. 3 are used in curves 
eves for the attachment of guy cables. The only. An anchorage as made in the centre of the span consists of a 
each consisting of a pair of jaws screwing single strain ear on the trolley wire either side of the centre, each 

ket. These sockets are mounted at the ends of the rocker having a guy with a turnbuckle tied to the messenger by a clamp 
Ma : of which the hanger rod is ' connected by a hinge | anchor plate with four heads guy from corners of the latter to 
к ооа is of the rod type, with flattened ends and saddle | adjacent poles, as illustrated. No pull-offs are used on this section. 


heavy clamp grips 
trolley wire jaws have 
rocker hanger has two ears, 


pin. 
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Installation of the Е. Р. Morris Co.—The hanger spacing is 19 ft. for On one side of a bracket an anchorage consists of a half-strain ear 
Zaft. spans and 30ft. and 371ft. for 150 ft. spans. The sag of the | on the trolley with a guy led to a turnbuckle attached to a strain 
mesenger wire is 4] ft. on 75 ft. spans and 17 in. оп 150 ft. spans. Th» | plate on the bracket and a guy wire clamped to the messenger over 
distance from the messenger wire to the trolley at the messenger | the strain ear also leading to the same turnbuckle. On the other 
support is 21 in. ; at the centre of the 75 ft. spans, 16} in. ; at the | side of the bracket guy wires from the opposite turnbuckle lead to 
centre of the 150 ft. spans, 4 т. The brackets are of galvanised | the top and bottom of an anchor hanger. The anchor hanger illus. 
double angles bent to clamp the pole, with a guy rod and a special | trated (Fig. 2) is also used on curves. Ап anchorage on the span 
three-bolt pole clamp, as illustrated in Fig. 1. The messenger is | section consists of a two-clamp trolley ear, with а four-eyed com- 
carried on Thomas No. 1.037 insulators. The steady strains are | pression cup at the top of the hanger rod. А guy wire is led from 
installed only on curves. Several specimens of span construction | each side of the ear to the clamps on the messenger, and from the 
were installed as follows: One span with spool type insulators ; | four-eyed compression cup guys аге led in four directions to adjacent 
four cases in which the span was made up with an eye-bolt in the | poles. 
pole head and porcelain goose eggs on either side of and close to the Installation of the Johns-Manville Co.—The hanger spacing is 
mesenger ; and the 10 remaining spans having wood strains instead | 10 ft., 12 ft. or 15 ft. for spans ranging in length from 75 ft. to 150 ft. 
of goose eggs. The sag of the messenger wire is 5 in. on the 75 ft. spans and 16 in. 

All of the hangers embrace what the designer calls the “ Sure | оп 150 ft. spans. The distance from the messenger wire to the 
Grip" clamp. This consists of two clamping jaws, a threaded and | trolley at the messenger supports is 20 in. ; at the centre of the 
tapped stud and a compression сир and hexagon nut for locking all | 75 ft. span, 15 in. ; at the centre of the 150 ft. span, 5in. One of 
parts together and clamping the trolley wire. The locking is com- | the brackets is illustrated in Fig. 1. On curves the bracket is pro- 
pleted by bending down one of the small clinch points on the hexagon | vided with a steady strain. It is 14 ft. long, and is composed of two 
nut. The forcing nut acts directly on the 1 іп. stud, so that по | rolled steel channels 2 in. deep and in 1. wide and weighing 2-6 lb. 
strain is imposed on the threaded end of the hanger rod. The clamp | per foot. These channels are riveted together with spacing blocks 
has no exposed threads nor pockets to retain moisture. between to increase the strength of the bracket as a strut. The 
| blocks offer excellent means for fastening the various fittings by 
passing bolts between the channels and holding them in place with 
a washer, lock washer and nut. ‘The tension rod is made of { in. 
hot rolled steel, having a head on one end and being threaded at the 
other. This rod passes up through a casting riveted between the 
channels, the head engaging the lower side of the casting. The 
tangent bracket differs from the curve bracket in being made of 


front View — Side View 
Electric Service Supplies Co.’s Span Wire, Clamp and Insulator Pin. 
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General Electric Со’; Messenger Clamp and Strain Clampine Ear. 
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Electrie Service Supplies Co.’s Span and Steady Strain Fixture. 
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Н. W. Johns-Manville Co.'8 Anchor Scheme. 

Fia. 4.—Catenary Test Line. PULL-OFFS, ANCHORS, &c. 
two steel channels 3 in. deep and 1 in. wide pressed from 1 in. sheet 
stock. The tension rod is fastened to the bracket by a bolt passing 
through the two webs of the channels and an eye at the end of the 
rod. The messenger insulator is of the ordinary petticoat porcelain 


type with a malleable iron pin cemented into the porcelain. The 


Elmer P. Morris Cos Three Types of Spans. pin is held to the bracket by means of a bolt passing up between 
Fic. 3—Catexary Test Live. Specimens ОР SPAN Construction | the channels and screwing into the bottom of the malleable iron pin. 
AND MISCELLANEOUS. FITTINGS. Both flexible and rigid hangers have been provided, the former 


being of the bottom slide strap type with a two-serew ear and the 
The straight-line hangers installed are of both the rod and strap | latter of the rod type with a toggle clamp ear. The flexible hanger 
types, including the clamp described and sister-hook tops. The | is made up as follows: The strap is stamped from steel stock ] in. 
sster-hooks are secured to the messenger wire and locked in place | ха in. in section, a thickness which has been found stiff enough to 
by twosmall clinching points. The latter are directly under the main | preveat buckling from the blows of trolley wheels. Flexibility is 
olding points and when bent up in position serve to bind the mes- | obtained by a finger passing from one of the clamping plates through 
“enger wire together instead of forcing it out of shape. The 1 іп. | а rectangular slot at the lower end of the strap and through a 
Suspension rod has a T-head which во engages the sister-hook that rectangular hole in the other plate, the two plates being held together 
rod can retain its perpendicular position by adjusting itself to | by tlat-head machine screws, The strap is fastened to the mes- 
the unequal expansion or contraction of the messenger and trolley | senger cable by a loop of flat stock, a bolt passing through the two 
wire. In the case of the straight line, strap type hanger the sister- | loops and the upper end of the strap. In the rigid hanger the hold- 
book top and the trolley-wire clamp are attached to the strap by | ing power of the trolley-wire clamp is secured by a pair of toggles. 
№. rivets, the whole making a very flexible suspension. The pull- | The weight of the trolley wire comes directly on the first. point of 
off hangers are modifications of the straight-line rod hangers in having | the toggle arms so that the clamping effect on the wire increases 
me or two eyes on the compression cup and in substituting опе or | automatically with the load. The nut and lock washers above the 
weye messenger clamps for the sister hooks. The curves were | jaws prevent the opening of the latter with the upward pressure of 
pulled off with equal chords, the bridle being led back to a back- | the wheel. The messenger clamp consists of a malleable-iron hook 
he stretched from pole to pole in accordance with the standard | screwed to the end of the hanger rod and having a grooved. hollow 
Practice of the Connecticut Co. casting forced upward by a nut to hold the messenger firmly and to 
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prevent. its slipping from the hook. Both flexible and rigid pull- 
offs are used, corresponding to the sections with flexible and rigid 
hangers. The flexible pull-off construction illustrated is used to 
avoid hard spots at pull-off points. Its messenger clamp consists 
of two interlocking plates clamping the messenger cable between 
them, the pull-off cable passing around grooves at the middle of the 
plates and holding them together on the messenger cable. The 
trolley wire is held by means of an ordinary single-curve voke and 
curve clamp ear. A spacing bar is placed between the pull-off 
cables at а distance of about 15 in. from the line, bevond which they 
converge and fasten to a wooden strain. The rigid pull-off illus- 
trated is made up of a steel tube with a clamp at the upper end 
similar to the messenger clamp of the flexible pull-off. The lower 
end of the steel tube is provided with a four-screw clamp ear. The 
pull-off eable loops around a shoulder at the lower clamp and loops 
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Installation of the General Electric Co.—The hanger spacing varies 
from 17 ft. to 50 ft. The sag of the messenger wire is 6 in. for 
75 ft. spans and 24 in. for 150 ft. spans. The distance from the 
messenger wire to the trolley at the messenger support is 30 in. ; 
at the centre of the 75 ft. spans, 24 in. ; at the centre of the 150 ft. 
spans, 6 т. Steady braces were not used on this section. In this 
installation the trolley wire is of No. 0000 grooved mild steel, and 
the messenger of No. 0000 hard copper cable, made of 19 wires, 
each of 0-1055 in. diameter. The brackets consist of two pieces of 
2 in. x 1} in. x } in. angle irons, 11 ft. 6 in. long, joined at the extreme 
end by a space block and rivet, and by a second space block 2 ft. 
nearer the pole. The 4 in. steel guy rod which supports the bracket 
from the pole top passes through this second space block, the weight 
resting on the large button head on the end of the rod. The inner 
ends were sprung apart to span the pole and fastened with lag screws. 


RS! 
^ | \ | Pull Down T 
eis H _ — Dies us ! RENI Messenger Wire Ту. 2 А г | ‘a 
i т ү = | ПЕ 71 —-— | 
\ і | i d Trolley Wire "am | 
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Level Trach -400 Feet 


1% Grade 125 Feet 


General Electric Co.’s Special Pull-down Scheme to allow for a Change in Trolley Clearance. 


General Electric Co.’s Pass-over from the Ordinary Bracket Suspension to the Catenary Bracket Suspension. 


Assembly of Anchor Plate for Straight Line. 
Fic. 


9.—CATENARY Test LINE. DETAILS OF 
over the two plates at the messenger cable. The steel tube is 
fastened to the messenger and trolley clamps by necks extending 
into the ends of the tube and being riveted to it. ‘The two pull-oft 
cables converge to а wood strain. The anchorage scheme is also 
illustrated in Figs. 4 and 5. The messenger cable and trolley wire 
are anchored to a plate held against the bottom of the bracket Бу 
the messenger insulator bolt. This plate is then anchored to the 
adjoining poles. The eve for attaching the anchor cable is placed 
far enough from the strain clevixes to avoid the formation of a pocket 
to catch the trollev wheel. А spreader is placed between the cables 
attached to the messenger cable and trolley wire to avoid cupping 
the latter when the strain is applied, This construction also permits 
the use of a flexible hanger at this point to prevent hard spots. 


Bottom View. 


с @ | Gate 
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Н. W. Johns-Manville Co.'s Straight Line Anchor. 


ANCHORAGE AND OTHER ADJUSTMENT METHODS, 


The slot formed between the angle irons by the space blocks is used 
for attaching a malleable iron insulator pin to the bracket. Тһе 
base of the pin is shaped to engage the slot and secured by a bolt 
passing up between the angles, thus providing means for transverse 
adjustment of the messenger with respect to the track. A standard 
single-piece, one-petticoat porcelain insulator, 44 in. in diameter by 
3} in. high. was cemented to the pin for supporting the messenger 
cable. A piece of No. 8 iron wire was used for tying in. The end 
space block is provided with а lug which prevents the messenger 
cable from dropping off the end of the bracket in case the porcelain 
insulator is broken. It is also valuable during construction while 
pulling up the wires. In the span construction, the messenger 
support consists of two malleable-iron castings, one of which is 
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sprang on the span wire similar to a round-top hanger; the other 
casting having sister hooks for gripping the messenger cable is 
adjustable хо as to accommodate the varying angles of the cross- 
spins, On curves this support was not located over the centre of 
the tracks, but directly over the trolley wire, the alignment. of the 
trolley and messenger being made by the adjacent pull-offs. А 
woad strain insulator was inserted in the span wire 2! ft. to 3 ft. 
either side of the messenger support. 

The straight line hangers are of the tlexible type and consist of a 
Jin. three-serew. clamping ear, similar to the well-known screw 
clamp grooved wire ear, and a ! in. cold rolled steel strap 8 in. wide. 
The supporting strap is bent so as to form an open loop 21 in. long 
at the upper end, and is shaped to prevent the hanger from becoming 
unhooked, по bolts or clamps being used. "The extreme lightness 
of these hangers, the heaviest weighing 8 oz., and the long loop allow 
maximum flexibility. The pull-off hangers are of the semi-flexible 
type, consisting of a 10 in. curve screw-clamp ear. a 5 т. stem and 
clamps for gripping the messenger wire and for adjusting the hanger 
lengths. The stem is provided with an eye at one end anda “T” 
at tae other, the eye being bolted to а elevis on 
the trolley clamp to allow movement parallel to 
the trolley wire, and the “T” end is passed f 
through the messenger clamp and limits the 
travel of the stem after a wheel has passed 
under the hanger. On curves of large radius 
appreciable ‘lexibility is obtainable, and on small 
radius curves the adjusting clamp is used to 
maintain the proper distances between messenger 
and trolley. The loop bangers and the jointed 
pull-offs permit taking out the slack in the 
messenger and trolley wires independently. 

The anchor scheme shown is designed to give 
maximum flexibility by avoiding hard spots in 
the line, and at the same time providing for the 
independent adjustment of both the trolley and 
the messenger wires. A special malleable iron 
two-piece clamp, with eye, was used for anchoring 
the messenger wire, and a single and soldered 
Мга ear was employed for anchoring the trolley 
wre. А tumbuckle was used in each anchor 
vire, these, in turn, being attached to the bracket. 
The strain plate is fastened to the bracket by 
the insulator pin holt. A separate plate is bolted 
to the bracket, from which the guys are run to 
adjacent poles. A space of 5 т. was left 
between the plates to avoid a pocket for tho 
trolley wheel. 

A special condition was encountered on this 
division and was overcome as shown ір 
Fig. 5. The height of the trolley wire over 
the steam tracks was 22 ft., and after turning on the highway the 
wire descended while passing over a level section of 400 ft. to a height 
of 18 ft. above the rail, At this point ascending grades of 1 per cent. 
lor a short distance and 5 per cent. for several hundred feet were 
encountered. It was desired to keep the height of the trolley wire 
l8 ft. above the track through this low section and up the grades. 
The whole structure tended to lift 12in. to 18in. Hence a pull- 
down was installed, located at the base of the 5 per cent. grade, 
consisting of a standard pull-off hanger guyed on either side to the 
poles supporting the span wires and pulling the wires down to the 
desired height above the rail. The weight of the structure was 
“uficient after the pull-down was attached to give the desired height 
above the rail at the base of the 1 per cent. grade. A hard spot is 
formed in the line by this method, but recent inspection shows no 
"teessive wear upon the wire. 


NEW TESTING SET AT THE MUNICIPAL SCHOOL OF 
TECHNOLOGY, MANCHESTER. 


The latest addition to the already admirably-equipped electrical 
bd. laboratories at the Manchester School of Technology із а 
ii testing set specially designed for testing meters and carrying 
is шеша work: This set, which was manufactured by 
Sntish Westinghouse Electric & Mfg. Co., and of which a 
м given in the accompanying illustration, consists of three 
eae rigidly coupled together on a combined bedplate. lt is 
: Зу à 13 н.р, direct-current shunt-wound motor, suitable for 
perating on а 400-volt circuit. "This motor is of the variable-speed 


ty А 
da and capable of running between speeds of 500 to 1,700 revs. per 
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of the revolving armature type are arranged one on each side of the 
motor. These have ratings of 1 kw. and 5 kw. respectively, three-phase, 
25 to 85 frequency, 100 to 340 volts at 500 to 1.700 revs. per min. 
Each machine is designed to give a sine wave, and is fitted with six 
slip rings. The motor is fitted with a terminal board arranged for 
connecting the field coils in parallel. as they may occasionally have to 
he excited from a lower voltage than 400. 

The 1 kw. generator has its yoke machined on the outside and fitted 
into a circular seat on the bedplate, and is arranged with a worn gear 
for rotating the field. This enables the machine to be given a dis- 
placement of as much as 200 electrical degrees with respect to the 
5 Ку. generator. A gradual variation of phase adjustment is 
obtainable by this means while the set is running. This is necessary, 
as the phase has to be adjusted for each variation in eurrent output 
on account of the varying lag with a varying current in the armature. 
By this arrangement it is possible to vary from maximum lagging to 
maximum leading current. Terminals are also provided for making 
easy and rapid connection with the external circuit. 

The set is specially balanced, so ах to run with no vibration and 
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not to disturb the instruments in the standardising room in which 
the set is installed. The engineering staff are carrying out, by means 
of this set. a number of very interesting and valuable experiments 
on the effect of wave form, &c., on the indications of induction type 
meters. 


ELECTRIC BRAKING ON THE GLASGOW CORPORATION 
TRAMW AYS. 


Below we give an account of the discussion that took place 
last week at the meeting of the Institution of Electrical 
Engineers, when Mr. А. Gerrard read his Paper on this subject. 
An abstract of this Paper appeared in our last issue. 


Mr. J. S. Peck (British Westinghouse Co.) said that Mr. Fell had 
shown very conclusively, both in his Paper before the Tramways and Light 
Railways Association in 1906 and in other communications since, that 
it was possible to obtain a brake which, with proper handling, would give 
as great a retarding effect as could be desired. There was, however, always 
the possibility of improper handling. and he thought that the device 
described in the Paper was one which eliminated as far as possible the 
human element. It was as skid- proof and as nearly fool. proof an attach- 
ment as one could ever hope to obtain. Having eliminated the human 
element, there was yet another element which had received scant atten- 
tion in the past—namely, the effect of the braking apparatus upon the 
rest. of the equipment. The author had shown very clearly that with 
rheostatic braking. and also with the old tvpe of magnetic brake very 
heavy currents flowed during the braking period. Those currents 
added very materially to the heating of the motor, and therefore to the 
rate of deterioration of the installation. The reason why the Glasgow 
Corporation had such extremely low maintenance costs for their tramway 
equipment was to a large extent due to the careful supervision which 
was given the equipment. Yet the author said that the bulk of the 
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heating of motors during braking, and to the voltages generated when 
braking at high speeds. The new type of magnet gave a great reduction 
in the braking current, while the skid-proof or shunt-tield device appeared 
to eliminate entirely the excessive voltage rise. He thought that if 
(dasyow—having already such а low cost of maintenance-- found it a 
good commercial proposition to put in the latest type of magnet with the 
skid-proof device, the managers of other tramway systems should cer- 
tainly consider the sime procedure, 

Mr. E. Н. Соскзнотт (Leeds Corporation Tramways) said he had been 
associated with the development of the brake referred to by the author 
as the 1908 (уре. The real name of this 108 brake was the Malev electro- 
maenetie rail brake, of which 30 had been supplied to cars of the Leeds 
Corporation. They had now had three years. experience of them under 
actual running conditions and on the steepest мга сп, and they also 
had had many Newell brakes with No. 21 magnets, as well as the latest 
type of this brake fitted with No. 22 magnets. The latest type of this 
brake was undoubtedly a very powerful one under favourable conditions, 
The trouble experienced with it was that at high speeds it became a most 
ditheult matter to prevent the wheels skidding when the brake was ap- 
plied, and also, contrary te the authors remarks, they did not find it 
satisfactory at moderate speeds, In fact; so many reports were received 
regarding passengers who complained of being severely shaken, due to the 
allezed. irregular and jerky action of the brake. that it was decided to 
remove it. ‘Phe coupling of the wheel shoes to the magnets certainly 
reduced. the currents and voltage generated. И the controller: were 
operated with ereat care, but should all the resistance be cut out, as 
generally happened in cases of emergency, it was evident that while the 
Wheels continued to revolve there would. be at equal speeds the same 
maximum voltage and current venerated with the two types of brake. 
The trouble with the Newell brake was, however, that in such cases the 
wheels; having an excessive torque on them. commenced skidding, and 
continued to do so for some few seconds, during which time the sudden 
reduction in the braking force often caused a considerable increase in speed. 
In a test made at Leeds with oneof these brakes on а gradient averaging 
Lin И. the speed. attained. previous to applying the brake was 26 miles 
per hour, On the application of the brakes the wheels ceased to revolve, 
and did not again reach their normal speed until the bottom of the hill 
was reached, a distance of about 130 vds. from the point where skidding 
commenced, He quite agreed that the solenoid device to some extent 
reduced skidding. but he thought, nevertheless, that the addition of such 
complications into the braking circuit might cause trouble under the 
rough usage if was likely to get in actual service, lt would have been 
more useful if the author had given results of tests of the Newell brake 
and solenoid device at speeds exceeding 20 miles per Вонг. He also 
questioned some of the figures quoted for the 1908 brake, in view of the 
great. number of similar experiments they had made. from which very 
different results were obtained. As to the tendeney of this brake to skid, 
it had for some considerable time been one of the chief claims that the 
wheels never really shid unless the brake was outrageously misused. and 
even. then И was of such momentary duration that the retardation was 
unatlected,— Throughout extensive series of trials on this brake, in the 
presence of independent experts, it had invariably been observed that 
skidding was entirely absent. He could not agree with the author's 
remarks regarding the uneven. retardation of the 19008 brake, because, 
provided the rheostat was regulated correctly, experience showed that 
the operation of the brake in thts respect was all that could be desired, 
The Tramways and Light Railways Association's report. in fact, re- 
marked on the delicate graduation of the stops made by this brake. In 
the summary of his Paper the anthor remarked that with a 1908 brake 
it was doubtful whether a solenoid would reduce the tendency to skid or 
ensure more even retardation. The speaker failed to see why such a 
device should operate differently with a 1908 brake from the way it did 
with the Newell brake. There had, however, np to the present been no 
need to consider the advisability or otherwise of adding any such device. 

Mr. А. W. Macey (Electro-Mechanical Brake Со.) said it seemed clear 
that the real purpose of the Paper was to make а comparison of the 
Westinghouse brake and the brake of which he was the inventor, denoted 
in the Paper as the 1908 brake. greatly to the disadvantage of the latter. 
It was very strange and unfair that the author had suppressed the name 
of the inventor, and not even let his Company know of the proposed tests. 
It also seemed difficult to know why the Paper had ever been written, 
as there were two brake investigation committees, one appointed by 
the Municipal Tramways Association and the other by the Tramways 
and Light Railways Association, both of which had been at work for the 
past three years. He believed they had not, in fact, concluded their 
labour, and their reports, which had been widely circulated, covered all 
the brakes tested by the author. Further, the author's tests were not 
even recent, having been made 15 months ago. He thought that the 
tests were of such а rough character as to be misleading, and in view of 
the very exhaustive tests with accurate recording instruments which 
were made at Leeds оп’ behalf of the Tramways and Light Railways Asso- 
ciation by Mr. Fell, and further tests by the Brakes Committee of the 
Municipal Tramways Association, he did not think there was any call for 
the present Paper, which surely could not pretend to anything like the 
same accuracy. The conclusions reached by the author were so different 
from those of the Brakes Committee that they should in any case be most 
closely investigated. The first part of the Paper, dealing with the 
Westinghouse old type of brake, was of general interest, as it emphasised 
what had often been said, that the power of that brake was very small. 
He thought the addition of a solenoid to this old type would be to restrict 
the brake to its own power, so preventing the motors doing the large 
amount of work necessary on the old brake if à good stop were required. 
16 would be of interest to many to know that solenoid control was 


patented by Newell, the inventor of the Westinghouse brake, in 1900, 
IO years ago. Yet the London County Council had not, he believed, 
more than two or three cars fitted with it, although the tests were made 
on the solenoid by Mr. Fell two years або. Skidding was a very serious 
matter, because the motorman was absolutely helpless whilst it was 
going оп. When a brake was skidding the retarding effect. was roughly 
about one-third of that when the wheels were rolling whilst being braked 
to the fullest extent. He next drew attention to the unfair way in which 
the Glasgow tests had been carried out, and stated that the Paper was 
certainly not an impartial one. Mr. Miley proceeded to give his reasons, 
and invited contradiction to his statement that an interested person was 
present during the tests; whilst h (Mr. Malev) was not. (The time limit 
having been exceeded, the pr sident invited Mr. Maley to communicate 
his technical observations on the Paper for inclusion in the’ Proceedings.) 

Mr. W. Н. Воотн said it was generally admitted that electric brakes 
caused a good deal of injury to the саг equipment, and а great many 
engineers thought it desirable to have a mechanical stand-by to an elec- 
trical brake. He asked the author whether a magnetic brake was of very 
much service when a car left the rails. Also, was there any serious 
reason why cast-iron brake shoes, which were so much more efficient in a 
mechanical brake, should not be used with a magnetic brake if the resis- 
tance and coils were designed accordingly. He showed two slides illus- 
trating the purely mechanical arrangement adopted in the Freund brake 
ax an addition to а magnetic brake, and tried for some time on the York- 
shire (Woollen) Tramways. However useful the electric brake might be 
for licht work, he considered that there should be some safeguard in the 
way of à mechanical equipment > and Ча mechanical stand-by were an 
admitted necessity, why not work the magnetic brake directly off the 
trolley wire Y Probably the cost of current would be less than the repairs 
to equipment which resulted. from the so-called economy of using the 
motors to provide retardation, and the risk of de-wiring the trolley would 
not exceed the risk from failures with the present electrical methods. 

Mr. Н. M. Savers pointed out that neither the author nor any of the 
speakers had mentioned the outstanding difference between an electro- 
mechanical. brake of the Westinghouse type and. mechanical brakes 
acting either on the wheels or on the rails. The difference lay in the fact 
that with the magnetic brake one could get a retarding effect which was 
not limited by the available weight of the саг. Phat was not the case 
with any mechanical brake. In the ordinary wheel brake the amount 
of retardation depended on the coefficient of frietion between the wheels 
and the rails, and was a function of the weight of the car, the same being 
the case with the track brake. whether applied by hand, spring or air 
pressure. The brake shoes simply took some proportion of the weight 
of the car. and that was the limit of retardation that could be obtained. 
Numerically, 32.2 7 coeflicient of friction retardation in feet per second 
per second. With the magnetic brake the foree available was that of the 
magnetic attraction between the poles and the rails, the limit of which 
was the area of the pole shoes, "here was practically no limit to the 
retarding effect that could. be obtained, except as regards the comfort 
of passengers carmed > but it was quite impossible by any kind of mecha- 
meal brake to rely upon anything approaching the $. 9 or 10 ft. per 
second per second retardation that was availible with the magnetic brake. 
The latter was a very marked advance on other systems of braking. He 
thought that the author was to be thanked for giving them such a long 
series of brake tests, which were very dificult to carry out. It was well 
known that brake tests by different people in different places did not give 
consistent results. However. he could vouch for the accuracy of the 
tests on the Maley brake at Leeds as he saw the instrument records of 
that occasion, "he author's results confirmed the view that the magnetic 
type of brake was the best brake for conditions requiring frequent stops 
at high speeds under more or less emergency conditions, such as heavy 
trafic. The application of the solenoid control which. obviated the 
original difficulties of excessive current and voltage—added considerably 
to the electrical wiring and control apparatus. © Mr. Fell, in his Paper, 
pointed out that the Westinghouse brake had to operate through an 
electric circuit containing a large number of eleetrical contacts. 1t was 
not only necessary that the circuit should be intact throughout the whole 
of the operation, but it was also necessary that the original resistance of 
that cirenit should be very low, and that could only be assured by very 
careful supervision. He did not think that the magnetic brake was the 
best for the purpose of controlling cars down steep gradients. If it was 
used, however, there should be some means of applying it mechanically 
at the beginning of the descent. 

Mr. Н. E. YERBURY (communicated) considered it had been amply 
demonstrated that the rheostatic brake was unsuitable as a service brake, 
and although there were hundreds in operation at the present moment, 
the constant application of such а brake had a serious effect on the 
electrical equipment, and it should only be looked upon as an expensive 
yet effective brake for emergency stops. The development of the mag- 
netic track brake, apart from the wheel brake shoes, was a step in the 
right direction, and, undoubtedly, solenoid control of the motor fields 
had given excellent results. И was regrettable that the author had 
confined his attention to one particular form of brake, as it would have 
been interesting to have comparative data concerning other well-known 
forms of magnetic track brakes, where auxiliary brake shoes were 
pressed down on the rails ; but, presumably, the author desired simply to 
emphasise the fact that with solenoid control much less work was put 
upon the motors, and “ locked wheels," which had caused so many 
serious accidents in the past, could now be avoided. Tramway engineers 
could not fail to agree with the points set out in the author's summary, 
and it appeared that it was only a question of time before brakes in 
general would be magnetically operated, and manual labour would be 
reduced as much as possible. 
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Mr. А. GERRARD, in reply, said that from his remarks Mr. Cockshott 
evidently considered the solenoid would reduce the voltage. The Paper 
was practically written to demonstrate the advantage of solenoid con- 
tml. The solenoid in conjunction with the 1908 brake would, undoub- 
tedly, reduce the voltage, but it would not prevent skidding, the reason 
being that the 1908 brake transferred a portion of the weight from the 
driving wheel to the track blocks. The reason why he had not carried 
out tests at 28 miles per hour was because they had no hills on which to 
get up that speed. In reply to Mr. Maley’s question as to why the Paper 
was written, he was asked by the local section to write a Paper, and 
decided on the present one, as it was some time since a Paper on 
electric braking was read before the Institution. The tests were cer- 
tainly rough ones, but he had no idea when they were carried out that 
they would be embodied in а Paper. He thought, however, that the 
apparatus used gave conclusive results. Neither the Westinghouse Co. 
nor he himself knew of the Newell patent when they started on the sub- 
ject. He had not inserted the name of the Maley brake because he did 
not wish to. Mr. Booth’s slides were irrelevent to the Paper. It was, 
however, the easiest thing in the world to have a mechanical attachment. 
Mr. Sayers’ remarks as to the difference between the electromagnetic 
brake and the mechanical slipper brake were also irrelevant to the sub- 
ject. The Paper dealt entirely with the equipment and tests at Glasgow, 
where there was no mechanical slipper attachment. . Regarding the 
difference in surging at Leeds and Glasgow. the equipment at Leeds was 
quite different from that at Glasgow, and he could only deal with the 
Glasgow results. The reason he did not test the brakes on gradients 
greater than | in 13 was because they had no steeper gradients at Glasgow. 


DEVELOPMENT AND OPERATION OF HYDRO- |. 


ELECTRIC PLANTS." ; ра аы 
[BY Н. L DOHERTY, | ^ 


Summary.—The author first deals with the relation of water power 
development to the conservation of natural resources, and then proceeds 
to consider methods to insure against interruptions of supply. Recent 
penalties for interruptions of service are discussed, as well as methods 
«f charging, classes of service which can be advantageously supplied, 
the amount of power it would pay to develop, &c. - | 


The object of this Paper is to call attention to certain features of 
hydroelectric work deserving of more general or more careful con- 
sideration than they have had heretofore, and to point out such 
work a3 can be carried on to advantage. 

There is probably no other class of securities which deserves so 
Well the support of the public as those issued by companies owning 
and operating successful water-power properties, and having a per- 
manent and relatively non-competitive market. Except for the 
possibility of further development in heat engines which will mate- 
nally increase their commercial efficiency, thus tending to reduce 
the cost of power from fuel, water-power plants will tend to grow 
more and more valuable, as it is improbable that fuel will ever sell 
at à lower cost, and more than probable that the cost will gradually 
increase. Compared with almost every other class of investment, 
à water-power plant is far preferable, the source of supply being, 
№ the main, perpetual, although in some instances somewhat 
pas by timber operations and changes in meteorological con- 

iong | 

Probably the greatest stroke of statesmanship of the last national 
administration was the interest aroused in the conservation of our 
natural resources. Unfortunately, the efforts of the administration 
Were either largely misdirected or very generally misunderstood in 
regard to water-powers. Immense amounts of power are daily 
gong to waste. The tendency of the Federal Government, and of 
many of the State Governments, seems to be directed toward ob- 
structing rather than encouraging the development of water-powers. 

E institute can do valuable work in educating the public as to 

* restrictions which should be made and the encouragement which 
thould be given to enterprises of this character. Тһе most pressing 
need in the matter of the conservation of our natural resources lies 
1 the direction of conserving our various sources of fuel supply. 
Every undeveloped water-power means a constant unnecessary fuel 
‘oasumption; and Government, both State and national, should 
remove as far as possible every unnecessary obstacle to water-power 

velopment. | № 

Combination projects both for irrigation and power can often be 
made highly profitable where commercial success for either project 
alone would be impossible. It is, therefore, necessary that the engi- 
wer who has the responsibility of determining the value of pro- 
spective power developments should be proficient in the engineering 
6 irigation, This opens up to this Institute а necessary field of 
vork which even now seems somewhat strange and a few years ago 

| Abstract of а Paper read before the American Institute of Elec- 
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would have been entirely remote. Power and irrigation projects, 
wherein the power must be generated at one point and transmitted 
to another point, and there provide irrigation by means of pumping, 
is alone worth serious consideration. 

The present state of the art in electrochemical processes is a factor 
which makes possible the profitable development of many water- 
powers. Still further developments along electrochemical lines may 
add materially to the value of water-power projects which now have 
no available market. Special attention should be paid to processes 
which do not require a continuous supply of current, thus permitting 
the utilisation of power from water which would otherwise run to 
waste. 

Failure to realise expectations in regard to cost of development, 
amount of power to be sold, existence of market (or of market at the 
price anticipated) and reliable service has played an important part 
in the retardation of development of water-power projects. If we 
are to learn by experience, then the broadest possible discussion of 
these subjects is to be desired. It would contribute much to the 
ease of developing the now unused water-powers if these difficulties 
could be overcome, or if the public could be made to understand 
the degree of risk and the cause for the existence of the risk. Generally 
speaking, there is no more reason why anticipations should not be 
realised in water-power enterprises than in other enterprises, if the 
proper amount of investigation and preliminary work is done. 
Unfortunately, however, the engineering investigation to determine 
the cost of а hydroelectric power proposition, and the exact amount 
of power available, is often а very expensive matter, requiring data 
obtainable only as the result of measurements extending over a term 
of many years. | 

А confused condition exists in the popular mind in regard to the 
marketing of power. The inability of the public to understand this 
matter has been a great obstacle in the development of power pro- 
positions—and in this matter the electrical engineering fraternity 
has been more or less to blame. Cost of power is sometimes stated 
on а kilowatt-hour basis, and at other times on the basis of peak 
load, or what might be termed a capacity basis. Without know- 
ledge of load factor, or simultaneous demand factor, figures stated 
in these different ways may prove very misleading. The problem 
of reliable service from long transmission lines is much further from 
solution than 'all the other problems that have done so much to 
contribute obstacles to rapid development. The best of engineering 
talent does not seem able to promise for a transmission line the same - 
continuity of operation that can be secured from a steam plant 
located at the point where the power is to be used, and this intro- 
duces many serious obstacles to the development of our water-power 
projects. The importance of continuity of service varies in degree 
with almost every customer served. 'To some industries a mishap 
which causes even a fall in voltage or a change in frequency may be 
a serious matter. E" 

The author next considers in detail the following matters which 
deserve further thought and consideration by engineers connected 
with water-power work : 


Methods to Ensure against Interruptions or to Lessen their Harmful 
Effect.—With reliable reverse circuit-breakers the linking up of 
several hydroelectric plants offers some insurance against inter- 
ruptions. If central-station companies are to be supplied, it might 
sometimes be commercially practicable, where the available market 
greatly exceeds the capacity of the plant, to run the transmission 
lines to several central stations, with the idea that no one of the 
stations will attempt to take more than a portion of its base load, 
and will always have some steam apparatus in operation, the capacity 
of which can be quickly increased to take care of any interruption 
of service from the hydroelectric plant. In a recent power negotia- 
tion, where the supply was to be furnished from two hydroelectric 
plants, it was suggested that one of these plants should be run in 
connection with а steam turbine, the generator normally be run as a 
motor and the water-wheel governor arranged to open the steam 


valve to the turbine if the speed fell off perceptibly. Тһе vacuum 


on the turbine blades is maintained to reduce the windage loss, In 
such cases the steam turbine, or water turbine, could be driven with 
a small amount of steam, or water, and the fields of the generator 


-maynetised so that the load would be promptly picked up in case of 


interruption to service. This latter method, however. would be 
relatively less economical than to drive electrically, using steam or 
water only when service from the unit was demanded. | 
Equipment to Ensure against Interruptions or to Lessen their 
Harmful Effect.—It is customary on all important transmission lines 
to use either two circuits on the same pole line or two circuits on its 
own pole line. The latter plan is far preferable. Perhaps greatly 
added reliability could be secured by the use of extra conductors on 
each pole line, with effective switching apparatus that would enable 
the extra conductor to be brought into use as quickly as possible, 
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The use of storage batteries immediately occurs to one as a protection 
avainst interruptions, but their high investment cost and high cost 
of maintenance make them practically prohibitive when used 
purely to prevent interruptions of service. Gas engines would be 
almost ideal. but the high investment charges make them practically 
impossible. They, however. have been adopted in one or more 
instances. Gas storage can be provided at a cost of approximately 
£10 per 1,000 cubic ft., with no operating stand-by loss. This means 
an investment of about £80 per 1.000.000 В.Т. U. for producer gas, 
or £16 for coal gas. and less than £14 for California oil gas. Where 
producers are used. if the fires in the producers are maintained in 
proper condition, no storage capacity is needed; and perhaps no 
other similar class of apparatus can be run with such a small stand-by 
operating charge as а gas producer. Unfortunately, however, a 
gas-engine power station represents such a high first cost that, in 
spite of the higher efficiency of the gas engine and the lower stand-by 
losses of the gas-generating apparatus, the commercial cost for purely 
relay service is higher than for steam equipment. И provision must 
be made for protection to service. a modern steam equipment offers 
about the lowest commercial cost. T 

The boilers chosen should be able to have their fires withdrawn 
without causing leaks. and should have the least stand-by loss in 
relation to their maximum capacity. Ordinarily we choose the 
boilers having the least consumption of fuel at full load, but for 
relay service we want the boiler having the least consumption of fuel 
at no load. It is the writer's opinion that for this class of service 
the internally fired boiler deserves careful consideration, but perhaps 
only in а moditied form. This type of boiler, however, would be apt 
to be limited before other limiting features were reached by the lack 
of flue-gas conductivity of its fire tubes, which could be compen- 
sated for by а high draught pressure. but better compensated for 
bv а modification in design. 

If boilers are not to be run banked. but are to be fired up if an 
interruption occurs, the methods to be used for quickly starting the 
boilers are of great importance. The uses of oil for fuel probably 
ensures the greatest speed in tarting up. but this fuel is often pro- 
hibitively expensive. It is. however, possible to use oil simply as an 
auxiliary in the starting of the boilers and then substitute coal, 
either hand fired or machine fired. The writer does not remember 
ever having seen the suggestion made that powdered coal firing be 
used for this class of work. Powdered fuel is almost the equivalent 
of oil or gas. and is ideal for the class of service under consideration. 

In the choice of steam engines the steam turbine would seem to 
be the only one worth consideration. "The total first cost of steam 
turbines. including building. foundations. &c.. should alone be 
enough to warrant their adoption ; and if it were decided to run the 
engines idle, but with the fields of the generators magnetised, the 
steam consumption should prove materially less than for any other 
tvpe. 


Penalties for Interruptions of Service.—]n a recent negotiation for 
the purchase and supply of power between a central-station com- 
pany and a hydroelectric supply company. the question of con- 
tinuity of service was given serious and detailed consideration. Аз 
ensurance against excessive interruption was being sought, and as 
the only ensurance possible was that to be obtained through opera- 
tion of the steam plant. it was decided that ensurance should be 
obtained by running the steam plant (fully energised and ready 
instantly to take the load in case of interruption to the hydroelectric 
service) at sueh times and for such lengths of time at a stretch as 
might be necessary to ensure against interruptions coming oftener 
than at certain intervals. For example. to take an extreme case of 
the simplest form. suppose it had been decided that no interruptions 
of any kind whatsoever were permissible more than twice in any 12 
months. "Then. after any interruption. the steam plant would be 
run for six months. ready to take the load at any time in case of 
failure of the hydroelectric supply. This would ensure only two 
interruptions per vear. i 

Аз the above assumes that a steam plant is never subject to failure, 
an allowance mentioned later has to be taken into account. Аз all 
interruptions are not equally disastrous. allowance was also made 
for both the length of interruption and the damaye to different kinds 
of service. as follows: The load of the central station was divided 
arbitrarily into two classes. which we will call class A and class B. 
The power and the business district load together were considered 
as class А, requiring the greater ensurance against interruption. and 
the residence load as class В. The central station company demanded 
that the length of time which the steam plant should be run after 
any given interruption should be fixed witli reference to the duration 
of interruption and to the number of interruptions which had 
occurred during the vear preceding and up to and including the 
interruption in question. И the interruption in question was the 
fivst during said year. then the steam plant should be run of sufficient 


capacity to carry the class A load for 10 days for the first minute 
(or less), plus an additional day for each additional minute of dura- 
tion of interruption ; the time of running for cach succeeding inter- 
ruption to be compounded 20 per cent. That is to say, for the 


First interruption 10 days plus 1 day per additional min. 
Second  ,, 12 К » 1'2 days v s$ 
Third T 14:4 Р, » 1:44 99 » ‚, 


and so on. Also that at the same time sufficient additional capacity 
of steam plant should be run to carry the class B load for 10 days 
for the first minute (or less), plus an additional day for each addi- 
tional minute of duration of interruption ; the time of running for 
each succeeding interruption to be compounded 10 per cent. That 
is to say, for the 


First interruption 10 days plus 1 day per additional min. 
Second — ,, $$ » Ll days " " 


Third T 12:1 ээ” э, 1-21 »* „э » 


In case an interruption should occur before the ensurance feature 
had been entirely worked out on a previous interruption, then the 
remaining days of operation of the steam plant for the interruption 
previously experienced should be discarded and a fresh start made 
for another run of the steam plant, just as though the new inter- 
ruption had occurred after instead of during a running period. It 
was further provided that for the first two interruptions experienced 
in the 12 months period, the steam plant was to be run at the expense 
of the central-station company, on the assumption that two inter- 
ruptions might occur even if the supply were from the steam plant 
alone. The expense of all subsequent operation of the steam plant 
was to be borne by the hydroelectric company. 

Many other methods of penalties and ensurance are in vogue, but 
as this plan is believed to be new it is submitted for discussion and 
for comparison with other methods already known to the members 
of the Institute. 


Methods of Charging.—While not always recognised, the cost of 
operation will be influenced, not only by the load factor but by the 
form of the load curve. Similar load factors do not necessarily 
mean the same cost for current, unless the shape of the load curve is 
the same. While the value to the user of the service of the hydro- 
electric company as compared with his own source of supply depends 
largely upon his absolute peak, the cost to the supplying company 
depends primarily on the demand of this consumer at the time of 
the hydroelectric company's simultaneous peak. Non-coincidence 
of maximum demands 13. however, a legitimate source of profit to 
any supplying company. and this non-coincidence of maximum 
demands is generally a primary source of profit to the supplying 
company. In each case, however, the value of the service to the 
consumer and the cost of service to the producer depends primarily 
on the capacity demanded and the amount of current used. This is 
assuming that we are dealing with relatively large consumers. 

In central-station practice large numbers of consumers are even- 
tvally connected having so &mall a current consumption and maxi- 
mum demand that what might be termed the '* consumer charge " 
assumes so much greater importance that it cannot be neglected. 
In fact, the condition has been reached where a large group of central- 
Station consumers requires a greater investment and maintenance 
expenditure for meters alone than is required for the generating 
equipment necessary to supply them. 

It is unfortunate that it is not better understood that there is more 
than one factor which goes to make up the cost of electric service. 
Talking of power in terms of charges per unit of demand only, or 
in terms of kilowatt-hours only. has led to much confusion and many 
costly blunders. If capacity and current were not jumbled 
together. and if the value and cost of each were better under- 
stood, it would do much to contribute to further development of 
electric service sales. The capacity cost to supply many consumers 
is far greater to the hydroelectrie company than would this same 
cost be if the consumer supplied himself. Оп the other hand. the 
cost for current to the hydroelectric company is generally very small 
compared with the cost to the consumer were he to supply himself. 
The capacity the consumer should pay for should generally be based 
upon his absolute maximum peak experienced at any period through- 
out the year. Any other method of arriving at the capacity charge 
is apt to lead to great inequities. 


Classes of Service which can be Advantageously Supplied.—lf we 
were to assume that the maximum demands of all consumers occur 
simultaneously, then it is apparent that a point is apt to be reached 
where the total cost of service for any consumer is greater to the 
hvdroelectric company than would be the cost of service to the in- 
dividual consumer were he to supply himself, because, if the capacity 
cost is greater. there may not be enough current sold at the price 
charged to overcome the higher cost for capacity. Many consumers 
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could therefore supply from their own plants all, or a portion, of 
their demand. over and above their average demand, at а cost to 
themselves less than to the hydroelectric company. 

Ву securing а number of consumers of a diversified character, even 
though more transmission lines are necessary, а good load factor can 
aften be secured in spite of the fact that the individual consumers 
may have poor load factors; and by getting consumers to adapt 
their operations to the ability of the hydroelectric company to 
supply—that is to say, by some form of “ limited service "—this 
same end can be realised. The future situation in the hydroelectric 
supply business will, however, eventually be that of the market 
greatly exceeding the supply, and the natural remedy will be the 
installation of steam plants by the hydroelectric companies to enable 
all possible available water to be used. Central-station steam-power 
plants have been made a success in competition with individual steam 
plants, and the success of steam plants in connection with hydro- 
electric plants should be even more pronounced. 


How to Develop the Market Selected.—Few people seem to realise 
the costliness of tardy operations. A completed plant with an un- 
developed load can create a deficit of expected earnings which will 
require many months of subsequent operations to wipe out. If the 
writer were to attempt the development of many of the large pro- 
spective water power undertakings, the transmission lines would be 
completed at the earliest possible moment, regardless of when the 
hydraulic generating plant could be put in commission ; and if steam 
plants could not be taken over from prospective consumers to give 
in the aggregate enough capacity to carry on the development of the 
lad. а relatively small steam plant in connection with the initial 
development of the water-power plant would be installed new, and 
would be added to as rapidly as required to ensure a proper load 
when the hydroelectric generating station was placed in commission. 


The Amount of Power it would Pay to Develop.—It is the writer's 
belief that hydroelectric companies will eventually develop and sell 
all of the power that can be generated economically. To do this, 
in the absence of extensive reservoir capacity, will necessitate a heat 
engine auxiliary plant to supplement the hydraulic plant during 
low-water periods. | 

As to the maximum development, let us assume a hydroelectric 
scheme having simply a dam from which the water immediately 
enters the turbines and is immediately discharged to the river 
lelow the dam without any expensive canals, flumes, &c. Hydraulic 
apparatus can then be installed for carrying the peak load at a 
very much lower cost per kilowatt of capacity than by the use 
of steam. Not only this, but in this character of development all 
inequalities of load should be taken care of by the hydraulic plant ; 
and if it is necessary to run steam plant, the steam load should be 
run for such time, and at a uniform rate, as will secure the most 
economic generation of steam power. Steam plants or steam units 
can be started up and shut down only at considerable expense, while 
water units can be started up and shut down at practically no expense. 

In the character of development used above as an example, with 
a market which far exceeds the water supply, and where the price 
of fuel is relatively high, the hydraulic capacity installed can be 
equal to the maximum four days' supply of the stream. That is to 
ыу, the operation of a water turbine for 100 hours per year will, т 
“me cases, warrant its installation. Under present practice most 
of us are only developing the so-called secondary power, which can be 
secured for a period of 10, or at least 8, months. 


De preeiation.—The writer does not wish to appear as viewing the 
water-power problem from a purely financial standpoint, but still it 
К the financial standpoint which determines whether à water power 
hall or shall not be developed. Practically all of the present assump- 
tions for depreciation are too high, and consideration should be paid 
to what the plant comprises. 

Methods to Determine the Accuracy of Engineers’ Estimates. —With- 
vut anything new to offer, the writer desires simply to lay stress upon 
the point of greatest value. Checking and re-checking plans by the 
“me or other engineers may not disclose omissions or errors, while 
complete independent reports by two or more separate engineering 
“rps. and the comparison of these reports, will practically ensure 
МАШ all omission and all miscalculations, making it possible to do 
the development. work for the cost anticipated with a realisation of 
all the power and the expected market at the price predicted. 

It is hoped that the discussion which this Paper may provoke will 
ring out much of value to further the development and operation 
| hydroelectric plants and lead to effective future work along these 
nex. Tbe problem is worthy of consideration from many different 
eas of view. The whole public has been aroused by and applauds 

€ movement to conserve our natural resources. Nothing can con- 


tribute more to this desired end that the speedy development of our 
Water powers, 


THE ELECTROCHEMICAL EQUIVALENT OF SILVER." 


ВУ Е. LAPORTE AND P. DE LA GORCE, 


The results of the three last researches published by Smith, 
Mather and Lowry (National Physical Laboratory), by Jaeger and 
von Steinwehr (Physikalisch-Technische Reichsanstalt), and by P. 
Janet, Е. Laporte and P. de la Gorce (Laboratoire Central d'Elec- 
tricité) are given in the following table :— 


National Physical Laboratory ...... 1.11827 mgm. per coulomb 
Reichsanstalt ........................... 1.11818 do. 
Laboratoire Central .................. 1-11863 do. 


In compiling this table the original values have been corrected so 
as to express the electrochemical equivalent in terms of the units of 
resistance and E.M.F. used at the National Physical Laboratory. 
The last international conference having dcfined the ampere by the 
deposit of silver, a difference of 4 parts in 10,000 such as appears in 
the table was inadmissible. 

Thanks to funds placed at M. Janet’s disposal by the Scientific 
Research Fund Committee, a fresh series of measurements was 
carried out at the Laboratoire Central from June to December, 1909. 

The test arrangements and method of working were the same as 
in the previous research of the Laboratoire. Two voltameters in 
series were, however, generally used with a view to facilitating the 
comparisons. The current density was about 1 ampere, the duration 
5 to 6 hours. and the mass of the deposit 7 to 8 grammes. During 
an experiment the current was kept constant within 2 parts in 
100,000. The anode was placed in an envelope formed of a sheet of 
filter paper, evenly fulded so as to prevent any particles of the anode 
from reaching the cathode. The filter paper used was that supplied 
by Schleicher and Schill (No. 595, chlorine free). The authors have 
elso employed a voltameter composed of a small silver bow! as anode 
placed alongside a like bowl, of platinum. es cathode, the two bowls 
being connected by a glass syphon 4 ст. in diameter. In this case 
great difficulty was found in maintaining the constancy of the cur- 
rent owing to the heating of the clectrolyte. The mean of three 
experiments seems to indicate that the mass of the deposit thus 
obtained is greater by 1 part in 10,000 than when thc filter paper 
form is used. 

Purification of the Silver Nitrate.—The authors have tested elec. 
trolytes made with silver nitrate purified by various processes. Аз 
& general rule, only the quantity of salt necessary for a single experi- 
ment was treated at one operation. 

Sample (1) wes crystallised at reduced pressure and at а tem- 
perature between 30°C. and 40°C. After two crystallisations, the 
solution, prepared immedistcly before the experiment, was decanted 
into the bowl of the voltameter. | 

Calculating the results in terms of the English units (which were 
chosen for the purpose of rendering the results comparable), the 
authors found as the mean of cight experiments :— 

Electrochemical! equivalent of silver: 1:11827 mgm. per coulomb, 
the maximum variations from this mcan being—13 and +8 parts 
in 100,000. 

Sample (2) was crystallised by evaporation over a water bath. 
This method of purification, employed in the previous experiments 

.£ the Laboratoire Central. had led to results which were too high by 
3 to 4 parts in 10,000, doubtless because the precautions taken 
either for the purification of the salt itself or for the preservation of 
the purity of the solution during the whole of the experiment were 
insufficient. The concentrated. solution of silver nitrate appcarcd 
to absorb the impurities of the air easily.t By taking care to cover 
the solution so as to avoid prolonged contact with the air. and by 
purifying the salt by two successive erystallisations (the mother 
liquor being decanted and the crystals washed). the authors obtained 
as the mean of four experiments :— 
E.C. К: = 1.11831 mgm. per coulomb, with maximum veria- 
tions from the mcan of —6 and + 14 perts in 100.000. 

Sample (3) wes from Dr. Glazebrook, Dircetor of the Netionel 
Physical Laboratory. He sent the authors some silver nitrate from 
his laboratory, which gave the normal result there. This salt, used 
in six experiments, gave :— 

E.C. E. = 1.11827 mgm. per coulomb, the maximum differences 
from the mean being —6 and +8 parts in 100.000. 


Sample (4) was prepared by M. Etaix. Chief Demonstrator in 
Chemistry at the Faculty of Sciences, Paris. He purified some 
silver nitrate by crystallisation, the solution being evaporated in a 


* Translated and slightly abbreviated froin the “ Comptes Rendus de 
l'Académie française des Sciences.” 

t A solution of nitrate left for 30 minutes in an atmosphere laden with 
tobacco smoke, and then emploved in the voltameter, gives a deposit 
which is 5 parts in 100,000 above'the mean value. 
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vacuum at ordinary temperature. The result of four experiments 
has given :— 


E.C. E. = 1-11832 mgm. per coulomb with maximum variations 


from the mean of —11 and +7 parts in 100,000. 


Sample (5) was commercially sold as “ pure ” 
experimenta. It has given 1:11825 as the silver constant. 


Conclusion.—These experiments show that the improvements 
introduced into the purification of silver nitrate have caused the 
disappearance of the difference of 4 parts in 10,000 which existed 
between the authors’ 1908 experiments and the measurements of 
the National Physical Laboratory. "Thus the figures obtained in 
France, England and Germany appear to аргее satisfactorily. 

The general mean of the Laboratoire Central results is 1:11829, the 
English units, as already mentioned, being employed. 


£ 


TESTING OF INTERMITTENT MOTORS. 


We give below an account of the discussion which took place 
at the mecting of the Yorkshire local section of the Institution of 
Electrical Engineers when Dr. Pohl read his Paper on this sub- 
ject. An abstract of this Paper appeared in our issue of March 
25th. 

Мг. W. HARTNELL, in opening the discussion, said the importance of 
this subject was by no means exaggerated. The ordinary testing of 
enclosed motors was most unsatisfactory and the statements regarding 
them made by various makers were misleading. Dr. Poh! had put the 
matter forward in almost abstract form, but it was one of those subjects 
which did not lend itself to an abstract discussion. In abstract reasoning 
on a complicated subject one should be able to ignore many facts, as 
being of minor importance, in order to deal clearly with the main matters. 
Here the difficulties of obtaining а formula or mode of testing that would 
enable the final temperature of an enclosed motor to be predicted from 
a brief test seemed almost insuperable on account of the many unknown 
variables of almost equal importance. He had investigated this subject 
from an experimental point of view, and had given some of the results 
та Paperon“ Heating of Ventilated and Closed Motors ” (** Proceedings." 
1.Е.Е. Vol. XLI., 1908). He agreed with Dr. Pohl wherever the latter 
had touched on practical points. The speaker found that although 
the heating and cooling curves of different sizes of motors had a general 
resemblance they were far from identical. The larger the enclosed 
motor the higher the final temperature. Thus he was forced to the con- 
clusion that no large, totally enclosed, unventilated direct-current motor 
could be run at full-load continuously. Dr. Pohl stated that the heating 
and cooling curves approximately represented the logarithms of the 
ratio of two factors. This might be so, but the factors themselves were 
involved quantities, only discoverable by experiment. The speaker 
asked the author to give complete heating and cooling curves of, say, 
two enclosed motors. He entirely agreed. with the author that from 
such curves the final temperature of a motor under intermittent loads 
could be found by means of a zig-zag line such as shown in the Paper. 
Practical engineering obliged us to search for truth by statistical methods 
where the result depended on many indeterminate variables. Having 
experimentally obtained a complete standard curve for a given motor, 
the test of a similar (or nearly similar) motor need only be carried far 
enough to obtain the tangent and, say, three points in the heating curve. 
The complete curves could then be surmised and drawn from the 
standard curve. By these means the behaviour of an enclosed motor 
under all ordinary circumstances could be demonstrated from a short 
test in a convincing manner and with sufficient accuracy for all practical 
purposes, 

Мг. A. J. СпірсЕ (Sheffield) thought it was not immediately obvious 
why the ratio mentioned should be the load factor. If the area of the 
current curve as taken on a recording ammeter were divided by the area 
-of the rectangle representing the product of the maximum current and 
the total time, the ratio would correspond more nearly to what was 
generally called load factor. If Dr. Pohl had come to the conclusion 
that the two ratios were usually identical. he would ask the author to 
explain this. The curves and data asked for by Mr. Hartnell would, no 
doubt, be very interesting, but he (Mr. Cridge) rather approved of the 
way in which the author had reduced them to general equations, and 
with a little expansion they should be sufficiently practical for manu- 
facturing purposes, He agreed with Dr. Pohl that the present practice 
in regard to the testing of motors for intermittent use was not satisfactory. 
and the institution ought to lay down some rules not only for this but 
for other testing work. This had been done in America. The rules 
were so frequently quoted that he felt British engineers ought to have 
something of the same sort. There seemed, however, to be a feeling 
that it would lower the dignity of this institution to deal with any par- 
ticular subject; it must indulge in generalities. He did not think this 
attitude was helpful to the profession. 

Mr. J. C. B. INGLEBY thought it was not easy work to predetermine 
the rating of this class of motor. The method of circulating the air 
inside the motor had a great deal to do with the temperature rise in totally 
enclosed machines ; for instance, taking a 20 н.р. motor with a one hour 
rating and a speed of 775 revs. per min.. if this motor were rated for half 
an hour the speed could drop to about 510 revs. per min., or for a quarter 


and tried in two. 


hour rating to about 350 revs. per min. The temperature coefficients 
mentioned by the author would take quite a lot of finding, and even 
when found would probably soon have to be found again due to some 
drop in motor prices necessitating some slight change in the general 
design. | | 

Mr. Н. E. Yersvry (Sheffield Corporation Tramways Department) 
considered the subject matter of the Paper was important, but that it 
would be advisable to dissociate traction motors for tramways from such 
admittedly intermittent work as cranes, hoists and lift: motors. Now 
that electric braking was being used to such a large extent in tramway 
work one could look upon motors for traction work as machines for short 
period working. The guiding principle enunciated by Dr. Pohl, as to 
the testing of any finished machine accurately representing its future 
working conditions, might be satisfactory from a designer's or manu- 
facturer's standpoint, but he would go further and from a user's stand- 
point suggest that a machine should be subjected to continuous load 
above that for which it would be normally run. In the case of traction 
motors the usual period of test was four hours ful] load, but for crane and 
lift work a shorter test would be satisfactory, especially if it were at full 
load and continuous. Undoubtedly the heat-generating ability and 
heat dissipating quality of a motor were most important matters, and 
his experience of troublesome motors had been invariably traced to over- , 
heating and consequent failure of insulation. This applied to traction 
and other motors. He was pleased to hear that the author considered 
a very short time run unsuited even for intermittent running machines, 
and also that he favoured cast-steel yokes for motors. Some contractors 
preferred to use cast-iron yokes and did not like cast-steel yokes to be 
specified, presumably because they were not in a position to cast them 
in their own shops. He agreed with the author that there should be 
an established basis of rating and testing for all machines, but manu- 
facturers should always be ina position to quote to an engineer’s specifica- 
tion respecting, say, temperature rise for a certain machine working 
under exceptional conditions. Standardisation was good, but conditions 
of working often required specially designed machines. 

Мг. W. T. WaARbALE believed the auxiliary motors on the battleships 
of our Navy were tested as intermittently working motors, and he thought 
that Dr. Pohl had brought forward a point in showing that for the first 
half-hour one got a misleading test; because in the case of motors work- 
ing in connection with ammunition hoists on these ships, in the event of 
а long-fought action the temperature of the whole ship would go up 
tremendously, and, further, every shot which the ship received would, 
of course, strain to some extent the whole ship's framework, and it was 
quite possible the guides on which the hoists ran might be jammed. If 
these motors gave out at a critical time it would be a serious matter. 
With regard to designers running as near the wind as they dared by using 
east-iron yokes, he thought in the long run they would reap what they 
deserved, because such motors would get classed as those that might 
stand the test on the test plate, but would not do the work outside. He 
suggested that the author should carry ont tests in the following manner : 
Test in the ordinary way on the test plate with a set of motors for a 
crane, and afterwards equip а crane with these motors. If this was done 
under a full working day, a relation might be established between the 
practical working conditions and the test- plate conditions which might 
be valuable. 

Dr. Pour, in reply. said Mr. Hartnell had suggested that a series of 
tests should be carried out to ascertain exactly the heating and cooling 
eurves of a number of motors, and that from such curves it would be 
possible to find out beforehand what the running conditions would 
reveal. The author had taken a number of such curves for direct- 
current and alternating-current. machines, both of the totally enclosed 
and open type, but did not include them in the Paper because a fair 
amount of information had been published on these lines, and he thought 
he would be going to undue length by introducing a great deal of known 
matter. Curves of that kind were published, for instance, by Gold- 
schmidt, to which reference was made in the Paper. The investigation 
of the working results by means of heating and cooling curves had been 
suggested by various authors referred to in the present. Paper and, no 
doubt, reliable results could be obtained in that manner. If one knew 
the time constant at а certain speed it was possible to draw the whole of 
the heating curve, and if one knew the time constant for cooling one 
could draw the cooling curve. If one had then an intermittent load 
with any given load factor one might construct a curve almost exactly 
representing what obtained in practice. И was necessary, however, to 
know what the time constants were, and to find them by experiment. 
lt was on this account that he thought such procedure was far too com- 
plicated to be adopted as a standard test for intermittently working 
motors. The time constant was a most complicated figure. His ex- 
perience agreed with that of Mr. Hartnell, in that three-phase motors 
when totally enclosed showed more satisfactory results than direct- 
current machines. This was, perhaps, due to the cast-iron casing being 
in close contact with the stampings which were the seat of a great part 
of the losses, and also to the very small gap between stator and rotor that 
facilitated the rapid transfer of the heat from the interior to the surface. 
Mr. Cridge expressed some doubt as to the definition of load factor. The 
author put it forward as a suggestion and was inclined to think that it 
was largely a matter of choice what definition one adopted, so long as it 
was clearly understood what was meant. The reason he put it in the 
form f (virtual current)*/(full load current)? was, firstly, that by во 
doing the connection / — (mean loss under working)/(loss at full load) was 
maintained, and, secondly. that it comprised as a special case the older 
definition f=ť/( +t). It was possible to test this latter point by a 
concrete example. These were two strong reasons for adopting the new 
definition. Mr. Hartnell had pointed out that it was not much good 
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putting а fan inside a totally-enclosed motor. This agreed entirely 
with the author's experience. At the same time, however, it would be 
wrong to deny that the circulation of air inside the casing had some- 
thing to do with the heat dissipation of the armature. If a motor was 
run at an extremely low speed it was found that the temperature rise of 
the armature became very much greater than that of the enclosed air. 
He was much interested in Mr. Yerbury's remarks, but did not think it 
necessary to dissociate traction motors from crane motors. Heavier 
duty simply meant that the specified load factor for which they must be 
tested was correspondingly higher. He mentioned, as a concrete 
example, that some large railway motors which the Phonix Dynamo 
Mig. Co. recently supplied for most onerous duty on express passenger 
trains were, in accordance with the specification, designed and tested 
for unity load factor—i.c., continuous running at full load. Не could 
confirm what Mr. Wardale pointed out, that motors for ammunition 
hoists for the Navy were specified to be tested intermittently for a great 
length of time. This met Mr. Yerbury’s point, that the heaviest possible 
duty which а motor might be called upon to perform was specified as the 
normal duty of the motor. He agreed with Mr. Yerbury that manu- 
facturers should be capable of dealing with the requirements of buyers 
when specially designed machines were needed. At the same time, 
however, a large number of machines were special ones, and were in con- 
sequence more expensive, although they need not be special at all. This 
vas due to the absence of rules on the rating and testing of machines 
backed up by the authority of the Institution of Electrical Engineers. 
He failed to see why the institution should not proceed to remedy this 
serious defect, whiph weakened English manufacturers in home and 
foreign markets in their competition with Continental and American 


rivals. 
А к 
SOME APPLICATIONS OF THE ‘“ EOA’’ MOTOR. 


In talking about electric motors the time has now come to leave 
the motor itself alone and to come to its applications. Every elec- 
trical engineer knows the motor so well and how it works that it 


Ис. 1.—2н.р. * EQOA” Motor privixg росон MIXING 
MACHINE, 


would be more or less of an insult to attempt to teach him about these 
matters, But as regards the applications of the motor he is not, per- 
hape, so well-informed as he might be. Although he knows to a cer- 


Fig. 2.—* EOA" VerticaL Motor. 


tain extent what а motor will do, he is not always very clear as regards 


recently issued by the Electric & Ordnance Accessories Co., in which 
are given some rather out of the way examples of what the electric 
motor can be and is being made to do. 


It may be confidently antisipated that this pamphlet will 


do much towards inducing manufacturers in all branches of industry, 
who are at present '' Philistines,” to take up the employment in 


their works of the electric motor. The efficiency, simplicity, reli- 
ability, adaptability, and what may be called the other “ ilities ” 
of this machine are clearly, though concisely, argued out, the argu- 
ments being supported by financial details of the advantages derived 
by the employment of a motor as a substitute for the steam or gas 


engine. 


Fic. 3.— 1 н.р. “ EQOA" VERTICAL MOTOR DRIVING BOTTLE-WASHING 
MACHINE. 


In this connection attention may be called to the hire-purchase 
system devised by the firm with the idea of allowing manufacturers 
with small capital to obtain the benefits of the electric drive through 
easy payment arrangements. Under this system the Electric Ord- 
nance & Accessories Co. are prepared to supply motors with the 
necessary controlling apparatus for a certain monthly or quarterly 
charge, the payments being spread over a period of one, two or three 
years, as may be desired. At the end of this time the motor becomes 
the sole property of the hirer. It should be noted that while the 
Company are always prepared to advise a customer on the best 
method of laying out his installation, they do not. save in exceptional 
cases, fit or erect the apparatus, but leave the work to the local 
contractor. 


Fic. 4.—10 н.р. ** EOA" MOTOR DRIVING REFRIGERATING 
PLANT. 


The accompanying illustrations clearly show the genera] arrange- 


particulars. These reflections are engendered by a glance through | ment of some of the “ EOA' installations and the uses to which 


* booklet entitled “ The Modern Method of Driving Machinery,” 


the motors are put. 
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POWER SUPPLY EXTENSIONS. 


Although manufacturers of electric generating plant in 
this country have been lamenting the small demand for 
new generators during the last few years, important 
developments have, nevertheless, been taking place in the 
electricity supply world, particularly in the case of the 
larger undertakings, in which the growing demand for 
electrical energy has necessitated during recent years the 
laying down of additional power stations. Our Annual 
Tables show that a considerable proportion of the large 
supply undertakings now possess at least two stations, and 
‘the number of undertakings possessing more than one 
station is increasing every year. Thus, within the past 
12 months, we have described new power stations at Stepney 
and Dundee, and the names of other undertakings which 
have extended, or are extending, in this way will at once 
recur to the minds of our readers. | | 

The question of laying down an additional station 1$ one 
.of the most important with which the central station 
engineer has to deal. In many cases the equipment and 
design of the orivinal station probably leave much to be 
desired in the light of recent experience. Old stations 
usually contain a number of small units which were 
installed when the extent to which electricity supply would 
develop was not fully appreciated. In fact, there has 
always been a tendency when installing plant to under- 
estimate considerably the xequirements of even the near 


19! 


Te ан M А 
"== I ыннам а мии 


THE ELECTRICIAN, APRIL 15, 1910. 25 


future, so that extensions frequently became almost an 
annual procedure. This was, of course, to some extent 
unavoidable, as efforts were mainly directed to keeping 
down the capital expenditure of the undertaking, though 
this did not always result in a low cost per kilowatt of 
plant installed. As the smaller units become obsolete it 
is, of course, possible to remove them and instal larger 
plant, but this is at best only a temporary arrangement 
unless contemplated from the start, and the question of an 
entirely new station has eventually to be faced. This 
position is also brought about by the necessity of reducing 
the cost of generation to the lowest possible figure, so that 
electrical energy can be offered to manufacturers at a 
sufficiently low price to compete with private plants and 
with gas and other forms of light and power. In many 
cases the want of facilities for obtaining coal is such as 
seriously to handicap the undertaking, whilst to provide for 
eficient condensing may require an excessive outlay. Much 
has been written in regard to the various points to be 
considered in choosing a site for a power station, but with 
that question we are not for the moment concerned. It 
may be remarked, however, that in deciding to erect a new 
tation it is frequently found desirable to modify the 
system of supply adopted. Thus, in the majority of cases 
where additional stations have been erected during the 
last few years three-phase alternating-current plant has 
xen installed, notwithstanding that the existing system 
f distribution is continuous current or single phase 
alternating. A high-tension supply not only gives much 
steater freedom in the selection of a site, but is also 
particularly desirable where a large power load is being 
developed. | | 

In this connection electrical engineers generally will 
ше considerable interest in the forthcoming extensions of 
the Glasgow electricity undertaking, which is one of the 
largest and most important in this country. A report has 
чш presented by Mr. W. W. LACKIE, city electrical 
поет, in which he draws attention to the importance 
1 making early provision for the probable demand for 
cectrical energy in Glasgow, not only two years hence, but 
ilo during the next ten years. The existing stations at 
lot Dundas and St. Andrew's Cross are at present full of 
Кш, and although the smaller units might be removed 
w make room for plant of larger capacity, Mr. LACKIE 
Points out that at best this would only be a temporary 
реет and he therefore recommends the Committee to 
kak out at once for a site upon which a new station may 
le erected. Ty coming to this conclusion Mr. АСКЕ 
raw attention to the objections to extending the existing 
station at Port Dundas, viz. ( 1) the unsatisfactory supply 
of Water for condensing purposes, the temperature of the 
“anal Water before entering the works being between 
“ant 90°F, and (2) the high price which has to 
te paid for the delivery of coal at the works. In this 
“nnection it may be noted that coal at Port Dundas costs 
“out 101, per ton more than at St. Andrew's Cross, due to 
* former station possessing no railway siding accom- 
Malation, With the high load factors which electrical 
"Zetrs are hoping for in the future, the cost of coal 
oe an increasingly important item, so that the 
: Чез for obtaining coal cheaply are of almost first 
Prtonce, In regard to suggestions for installing plant 


in the Pinkston power station of the Tramways Depart- 
ment, the same objection as to the use of the canal water 
applies, as this would involve heavy capital expenditure for 
condensing apparatus. 

Mr. LACKIE sets forth the chief points to be kept in view 
in selecting a site for a power station as follows: (1) There 
should be suitable foundations for heavy machinery ; (2) 
the site should be adjacent to a railway or canal, or other- 
wise situated so that a cheap supply of coal can be easily 
obtained ; (2) there should be an ample supply of water 
at hand for condensing purposes; and (4) the site should 
be within а reasonable distance of the area to be supplied, 
It may be, of course, impossible to obtain a site with all 
these desirable attributes, in which case it is necessary to 
decide how far any, and also which, may be sacrificed. 
Mr. LackIE comes to the conclusion that а site near 
Dalmarnock Road, with a frontage to the Clyde and 
adjacent to the Caledonian Railway, best meets the require- 
ments, and possesses at least the two principal features de- 
sired, namely, the second and third mentioned above. As 
announced in our last issue the Electricity Committee 
have unanimously recommended the Council to approve 
generally of the report, and that the proposal to erect an 
additional generating station be further considered ; mean- 
while the ground is to be tested as regards its suitability 
for the erection of a large generating station, Mr. LACKIE 
having obtained an option on the land at 8s. per yard, the 
offer remaining open for acceptance until May 3156. The 
site also has the advantage that the new station could be 
easily and inexpensively connected up with the whole 
existing system. | | 

In view of recent developments in America in the way 
of large generators, it will be of interest to see what size of 
plant will be installed in the new works. The latter 
certainly offers great possibilities in the way of economical 
generation of electricity, and in spite of the fact that the 
costs at Glasgow are already very low for an undertaking 
which has not the benefit of a traction load, there should 
be considerable reductions when the new plant gets to 
work. „The question of a combined lighting aud traction 
station will then probably again recur to the minds of 
electrical engineers, and the case for centralising the 
supply of electricity will undoubtedly be strengthened. 


REVIEWS. 


(Opies of the andermentioned works can be had from Тик ELECTRICIAN Office post 
free, on receipt of published pace, adding 8d. for books published under 33. Add 


10 per cent. for abroad or for foreign books.) 
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Electric Cables: Their Construction and Cost. By D. Covle 
and Е. J. О. Howe. (London: Е. & Е. №. Spon.) Pp. vi.-- 456. 
15s. nett. 


This book is mainly a collection of arithmetical tables, 
which the computer in the estimating office of a cable factory 
would calculate for his own special use, or, in other words 
contains the “ tools " which have accumulated in the authors? 
hands during their " (16 years in total) experience ” gained 
at the various works mentioned on the title page, which experi- 
ence they pit in the matter of the temperature coetticient for 
the electrical resistance of copper against (the how many 
years total ?) experience embodied in the recommendation of 
the Engineering Standards Committee. 

To continue the simile, these tools have not been fitted in 
all cases with suitable handles and Have been heaped in with 
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lavish hand, but without adoption of definite system or suffi- 
cient explanation for the amateur, for without any intended 
disparagement the electrical engineer for whose use this book 
is intended may be so termed in this connection. 

The metrical system is adopted to some extent, and prices 
are always given in shillings, no doubt as equivalent to the 
marks of the authors’ continental experience, but tables 
exhibiting values per nautical mile, statute mile, 1,000 yds., &c., 
are added, just as fancy, or most likely factorv, has deter- 
mined, and with à minuteness of scale which is excessive ; 
for example, 26 pages are covered with figures detailing the 
items for steel tape armouring of lead-covered cables for each 
vo mm. diameter from 10 mm. to 70 mm., and the want of 
system is illustrated bv this same table, one column of which 
presents the “shop expenses" for each of the 601 sizes as a 
percentage on the wages and increasing by large steps at 
certain sizes from 25 per cent. to 75 per cent., but on referring 
to the sole brief paragraph on `` shop expenses,” we are told 
they “vary between 100 per cent. and 200 per cent." Even 
in the authors’ hands these tools turn out curious results, for 
in detailed tables giving the prices of concentric cables, those 
for 2.200 volts working pressure are cheaper than for low 
pressure in all the larger sizes, and many such like things 
occur; while there is а general looseness in terms and weak- 
ness or even error in explanations of the formation of the 
tables that will require wariness and discretion on the part 
of the casual consultent of this book. 

" The conductors are treated exhaustively ” in the first 100 
pages, but no reference is made to the B.O.T. sheath.  Insu- 
lating materials are next considered, and incidentally we 
notice that some factories are stated to take liberties with 
" specific gravity,” which term in this book often means anv- 
thing but itself, and so the book proceeds at great length with 
the armouring and outside protection of the various types of 
cable, and closes with the description of the * grading of the 
insulation ” of E.H.T. cables and the calculation of inductance 
and electrostetic capacity. The actual tests of the latter 
would have been more useful if the specific values of the insu- 
lation had been inserted in the diagrams. 

In the section treating of telephone cables, a confusion 
arises In not distinguishing between ** quad cores " and “ quad 
pairs.” while the dimensions calculated from the formule for 
the pre-determination of sizes for specified electrical values 
appear to give results far in exeess of the demands of modern 
specifications. 

Manufacturing wages are given mostly in the form of 
diagrams, which exhibit them, for various types of com- 
pleted cable, as a variant with the size of the conductors, but 
far too much space is here devoted to jute insulation, which 
has been discarded for many years. 

What with the standardising of E.L. cables, both here and 
on the Continent, what with the number and excellence of 
price lists and catalogues received by the electrical engineer, 
and what with the detailed specifications which the factories 
have to fulfil, and the obligations under which thev have to 
work, we should hardly have expected that any “ lony-felt 
want" for a work of this genus existed: but, at any rate, а 
perusal of this book can only confirm the clectrical engineer 
in his satisfactory contentment, if such he need, that the 
estimates in a cable factory, as elsewhere, are the result of a 
careful application of ordinary methods of arithmetical calcu- 


lation. Е. J. 


Sammlung Elektrotechnischer Lehrhefte. By Fritz Horre. 
Part IL, “Grundgesetze der Wechselstromtheorie.” Part VIL, 
“Messungen der Stromstärke, Spannung, Leistung und Arbeit 
bei Gleich- und Wechselstrom, Eichung und Graduieren von 
Messinstrumenten.” Part VIH., ** Messungen an Maschinen und 
Motoren für Gleichstrom.” (Leipsig: J. А. Barth.) Part IL, 
рр. vi.4-144. М.5. Part VIL, pp.vi.¢-132, M.4.40. Part VIIL, 
pp. уі. + 168. М.5.80. 


These three volumes form part of a series of booklets cover- 
ing the elementary principles of electrical engineering. Each 
of the 10 sections in the series is made complete in itself in 


form is а very good one, and the reviewer finds them the most 
suitable little handbooks for elementary students that he has 
come across recently. | | 

The problems treated are handled in а practical way, and 
the writer is evidently an experienced teacher, as can be judged 
from the manner in which he expresses himself on points that 
usually present difficulties to the beginner. Great stress is 
laid on the discussion of actual test results and the working 
out of arithmetical examples, and, on the whole, one must 
admit that the writer has succeeded in his object, as expressed 
in the preface, of making the pupil “ picture to himself clearly 
the phenomena that are described" and learn to “ think 
electrically." | 

Part II. contains the general theory of alternating currents 
worked out with the aid of vector diagrams, and is concerned 
mainly with principles and only to a small extent with their 
application to alternating-current apparatus. It is somewhat 
confusing that one direction of rotation of the vectors is not 
used throughout the book, and although arrows are drawn in 
most of the figures to indicate the direction that is being used, 
yet it would be preferable to adopt one convention throughout. 

_ The first item of importance taken is the determination of 
the winding factors for various types of alternator windings. 
These are not only tabulated, but a great number of cases are 
worked out fully. The effects of self-induction are then treated 
and the relations of the currents and voltages in circuits con- 
taining resistance, capacity and reactance in various connec- 
tions. 

In this part a serious error has been made in the calcula- 
tions concerning an are lamp controlled by a choking coil. 
The voltages across the lamp and the choking coil are added 
arithmetically instead of vectorially, and the power factor 
for the whole circuit is confused with that for the choking coil 
considered alone. | | 

The student will get an exaggerated impression of the 1ш- 
portance of losses in condensers from the fact that in nearly 
every case in which condensers are mentioned, they are repre- 
sented as being equivalent to a capacity in series with a non- 
inductive resistance of such a magnitude that the voltage drops 
across the two parts are of the same order of magnitude. 

After a very simple discussion of the regulation of an alter- 
nator at various loads and power factors the book concludes 
with vector diagrams relating to the working of transformers 
on various types of loads and some quite elementary remarks 
about polyphase systems. 

The paragraph on p. 124 in which a proof is attempted of 
the fact that the approximate ratio of the currents in the 
primary and secondary windings of a transformer 13 inversely 
as the number of turns on these windings, is full of mistakes 
and should be re-written. 

The following misprints appear in this volume :—Table on 
p. 84, interchange 40 and 60 and read 51 for 61; p. 90, Fig. 
100, read 0-0306 henry for 0-036 henry ; р. 96, last lines, read 
0-62 for 0-643 and 0-785 for 0-766, and make the necessary 
changes that follow in consequence ; p. 117, read W; for Wo 

Part VII. treats of measurements with the voltameter, 
tangent galvanometer, electrometer, calorimeter and poten- 
tiometer, and of the use of most of the usual technical instru- 
ments and some useful hints on the method of calibrating and 
preparing scales for measuring instruments. The reviewer 18 
of the opinion that the tangent galvanometer is treated at an 
unnecessary length, seeing that it has little more than a bis- 
toric interest and is hardly ever used nowadays. 

On p. 78, concerning the measurement of power by the 
wattmeter (not voltmeter, as stated in line 21), it should be 
stated that the deflection of the instrument is determined by 
the mean value of the product of the simultaneous instanta- 
neous values of the currents in its two coils. (The words 1n 
italics are omitted in the text.) In the final equation on the 
same page containing the correcting factor for the reading of 
a wattmeter with self-induction in its shunt-circuit, the 
resistance of the shunt-circuit should appear in the numerator 


order that the student may buy separately such sections as | instead of in the denominator. 


he requires. The idea of bringing out these manuals in this 


The measurement of polyphase power is well done, but there 
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are a few points that are open to criticism. The connection, 
as shown in Fig. 87, would be correct on a low-voltage system, 
but, as the full potential between two of the lines is bridged 
by the short air-gaps between the fixed and moving coils of 
the two wattmeters, both instruments would be liable to 
destruction by flashing-over if this connection were used on a 
hivh-tension circuit. | | | 

The connection for reading the power on a three-phase 
avstem by one wattmeter, as shown in Fig. 90, is wrong ; it 
is there stated that a wattmeter connected with its current 
coil in one main and its potential coil between that main and 


1. 
опе of the others will read 3 times the total power. A watt- 


meter во connected would read half the power on a balanced 
non-inductive load but in all other cases the total power could 
not be deduced from its reading alone. It is strange how 
prevalent this fallacy is. It should also be stated that the 
single wattmeter methods of measuring three-phase power, 
shown in Figs. 91 and 92, are only correct for balanced load. 

Part ҮШ. is excellent throughout and will form a most use- 
ful aid to those who are engaged in the testing of continuous- 
current machines in the laboratory or in practice. 

Each type of motor and generator is fully treated theoretic- 
ally, and its characteristics thus determined checked by the 
results obtained bv actual tests. Some of the theoretical 
formule have become somewhat complicated through the fact 
that Frolich’s formula for the saturation curve has been used. 
It would perhaps be preferable in the interest of simplicity to 
refrain from attempting to express mathematically the some- 
what complicated relation that exists between the flux and 
tbe number of ampere-turns on a machine. "S 

A novel feature is the experimental investigation of the 
amature reaction of a continuous-current machine by a short- 
aruit test analogous to the tests commonly performed on 
altemators, The results obtained by this method ате inte- 
resting. but in their discussion some confusion is caused by the 
pouty of OD for OA near the foot of p. 39. 

A. J. MAKOWER. 


À PHYSIOLOGICAL. EFFECT OF AN ALTERNATING 
MAGNETIC FIELD.* 


BY SILVANUS P. THOMPSON, D.SC., F.R.S. 


Hitherto it has been generally held that magnetism produces no 
phisiological effect on any living orzaniem, and although many 
тоз have looked for such eflects the results have been negative. 
үш vtars ago the author observed a faint visual effect when an 
‘erating current magcet was placed rear the forehead, and 
"cently means ha ve been found of producing the visual effect in a way 
that succeeds with every person upon whom it has yet keen tried. 

Ап alternating magnetic field of sufficient intensity and extent 
чё produced by passing an alternating electric current around a 
"ally constructed magnetising coil. This coil, consisting of 32 
lums of stranded copper wire, having an equivalent cross-section of 
ahout 0-2 square in. in each turn, was wound upon a wooden cylinder 
about 9 in, in diameter, and about 8 in. long ; the cylinder being then 
"ud. The alternating current, of a frequency of 50 periods per 
iiis could be increased up to 180 amperes at will; so that the 
number of ampere-turns of the coil reached 5,760. The in- 
"nj of the alternating magnetic field at the centre of the coil had 
Vnd à virtual value (quadratic mean) of about 1,000 C.G.S. 

i's; ard its instantaneous maximum value (at the centre of the 
и therefore about 1,400 C.G.S. units. The value at the 
ini W of the coil was not much more than two-thirds of this amount, 

їч 4 not uniform over the cross-section of the interior space. 
sid RE the head into the interior of the coil in the dark, or 
PUR : da closed, there is perceived over the whole region of 
ln 4 flickering illumination, colourless or of a slightly 
NT tes period of the flicker is not well defined. It does not 
ee et e same over the whole region of vision at the same time, 
ne aval bright over the whole region of vision, but is some- 

un ba Pi in the peripheral region than in the central parts. 
licker yhght, with the eyes open, one is conscious of a sensation 

The ence upon the ordinary vision. 
| в diminished by lowering the intensity of the field, and 

~L 2 angit. Attempts to discover whether the brightness 

"Abstract of a Paper p 2 j егдау —— 


Paper read before the Royal Society yesterday. 


of the phenomenon stands in any relation to the direction of the axis 
of the field with respect to the directions of the principal axis of the 
scull have not yet revealed any definite result. It will be necessary 
to apply more intense fields than have yet been tried. No after- 
effects of any kind have been experienced, either by myself or by any 
of the persons who have made the experiments with me. 

As yet it has not been possible to ascerta'n wh>ther the pheno- 
menon is dependent upon frequency. No effect upon the senses of 
зше! or hearing has been ob:erved, but th re is an effect upon taste. 


THE MOVEMENT TOWARDS A NATIONAL SYSTEM OF 
TECHNICAL EDUCATION.* 


BY DR. R. POHL. 


The problem of remedying the admitted inefficiency of our present 
methods of technical education, and of invigorating the industries 
of this country with progressive scientific spirit, while at the same 
time increasing the supply of skilled workmen, is of the greatest 
national importance, and is а problem the solution of which, in view 
of international industrial competition, becomes daily more pressing. 
Jt is only natural, therefore, that expressions of discontent with the 
present conditions, and suggestions for improvement, should be 
heard from many sides; they come not only from the educationists, 
but also from the employer, the representatives of the working 
classes, and the ratepayers, and with especial force from the social 
reformer; finally, we hear from Cabinet Ministers themselves, that 
legislation on the subject is under consideration. In view of this 
fact, it is most important that this Association of Technical Teachers 
should, at the coming Annual Conference, fully discuss this subject, 
and complete the constructive proposals laid down at the last 
Conference. 

If we proceed to analyse the expressions of opinion, revealed 
during the last 12 months, there is a clear indication that, barely 
concealed under a superficial diversity of view point, the ideas have 
already crystallised round two fundamental principles which are 
certain to form the basis of all future constructive work. These 
are: (1) There should be a thoroughly organised system of technical 
education, leading up from the primary and secondary schools to 
the technical school, and having, as its crown, the technical university, 
every stage of the system being in intimate contact with the next, 
so far as possible without overlapping, and the educational work 
must be carried out in the closest possible co-operation with tho 
employer. (2) This system should be а national one; that is to 
say, the Board of Education should not only inspect and supervise 
the individual institutions, but should ensure proper co-ordination ; 
extend by law the leaving age for children, when and where neces- 
вагу; enlist by all available means the co-operation of employers, 
and introduce a uniform system of examinations and degrees; and 
it should, from its exalted position, watch the working of the system, 
comparing it with that of other nations, and generally emploving 
and developing the powerful weapon of technical education in the 
interests of the industries and the progress of the nation as a whole. 

It nas been stated that the proposals contained in my previous 
Paper were nothing more or less than a suggestion to adopt the 
Prussian system root and branch. I choose to deal with this entirely 
erroneous view, because it gives me an opportunity of showing what, 
to my mind, are the points of excellence and the faults, both in the 
Prussian and the average English systems. It will then Le seen 
that by organically combining the good features of both. one can 
arrive at a system which, I believe, will meet the requirements of 
this country in a most efficient manner. I take it as heing agreed 
upon that the scientific leaders of industry require much more 
complete training than the rank and file of the industrial army 
chiefly the additional training of strict scientific accuracy, of research, 
and originality. That in view of the numbers to be dealt with in 
both sections, respectively, there must be a large number of schools 
for the rank and file in close contact with local industries, and ü 
small number of colleges for the officers. This means decentralisa- 
tion in the case of lower technical schools. and centralisation for the 
technical universities. How does Prussia attend to the needs of 
the rank and file? "There were, in 1909, 23 national engineering 
schools, 24 national building schools, 7 national art and artisan 
schools, and 45 State-supported municipal technical schools of 
different kinds, including 6 textile schools, and 7 higher textile 
schools. Most of these institutions do no evening work, and the 
students pass through systematie courses extending over severa] 
years. During this time they are not in contact with practice 
except that the building students, making the best of climatic сой; 


* Abstract of a Paper read beforesthé Association of Полесе in 
Technical Institutions (West. У orkshire branch), 
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ditions, frequently work in summer and study during the winter 
months, and that other students sometimes do practical work during 
the summer vacations. Generally speaking, however, the students 
are not in contact with practice. I also incline to the view that 
there has been tvo much centralisation in this branch of technical 
education. As a consequence, there is a lack of intimate contact 
with local industries, and insufficient amalgamation of theory and 
practice. Furthermore, most of these schools do not really train 
skilled workmen and artisans, but what may be termed the non- 
commissioned ofticers of the industrial army. The courses are 
somewhat expensive, and, through the almost complete absence of 
a system of scholarships they cater more for the middle classes than 
the working classes. Another defect, and a very serious one in my 
opinion, is the absence of systematic co-operation between these 
schools and the technical universities, whereby students of excep- 
tional ability would be sent up to the latter. 

In England, the corresponding educational work is carried on in 
evening classes, whose most valuable and unique features are first 
and foremost, the intimate and continued contact of the students 
with practice, which infuses their daily work with heightened 
interest derived from the application of their studies, and which, on 
the other hand, reacts on the teacher and makes the courses, though 
they must remain theoretical, vet of a thoroughly practical nature 
and best suited to the needs of the local industries; and, secondly, 
the complete elimination of the bitter disappointment which many 
day students, in proud possession of first-class certificates and 
diplomas, now experience when they find that they cannot secure 
any suitable employment. This " Sandwich " or * half-time” 
svstem, which we so justly condemn when it is applied to primary 
education, is in my view, the ideal svstem for the training of the 
industrial rank and file. Tam, therefore, of opinion that those who 
desire to see the present evening work abolished. and the day schools 
developed on the German lines, are very ill-advised. Whatever we 
do, let us retain the great feature of the English principle, that is, 
the concurrent training in factory and school. Let us make the 
present evening courses much more eflicient by establishing proper 
co-operation with the emplovers, and Бу reducing the hours of 
labour, so that it becomes possible gradually to shift the centre of 
gravity from the evening to the day. Thus we shall obtain all we 
ure striving for, without losing the great features I have emphasised, 
as well as the truly democratic spirit of the present system and its 
hold on the masses of the population. 

I desire to offer one or two suggestions in connection with this 
important subject. We all agree it is not sufficient bringing pressure 
to bear on employers to give facilities for attendance at classes, but 
it is highly important, indeed it is essential, that we should secure 
their continued interest and willing assistance. There exists already 
a growing interest in evening classes. Let us do everything to 
enhance this sympathy, and convince employers that the develop- 
ments which are shortly to take place are first and foremost in their 
own interests, But there is a further, and, if possible, more import- 
ant point to be considered. The technical school, as thus firmly 
established by law, must not be an isolated unit in our educational 
system, but it must Ре a link in a complete chain. It must join at 
the bottom with the secondary school, especially with the technical 
secondary laid down as a desideratum in our resolutions of last year, 
and it should lead up to the technical university above. It is the 
need for an organie connection of the ordinary work with the highest 
form of technical education, on which I wish to lay particular stress. 
No better form can I imagine for this link than that of a compre- 
hensive and national scheme of maintenance scholarships, by means 
of which the students of exceptional ability and enthusiasm are 
lifted up and trained to be the scientitie leaders and original workers. 

Thus we have arrived at the technical university. and, in passing, 
I will only remark that. up to this level of technical education, there 
is every likelihood of Prussia having shortly to learn а great deal 
from England. The aspect changes completely, however, when we 
oontemplate the higher branches. In the latter, in Prussia, we find 
thorough organisation and eflicien^v, in England we find chaos and 
waste of energy and money. The explanation is simple: the 
Prussian technical high schools are national institutions, just suffi- 
cient in number for the needs of the whole nation so as to allow of 
intense specialisation in all branches. ‘The many English institu- 
tions attempting higher technical work were founded by private 
persons, guilds, societies, municipalities, and whosoever liked to 
distinguish himself in this direction. "The national government 
has made the sad mistake of generously supporting all these well- 
meant efforts, so far with little regard, apparently, to the effect of the 
one on the other. We must lose no time in remedying these defects 
before reaction becomes general, to the detriment of technical 
education and to the status of the technical teacher in particular. 
The borough, and even the county, is far too small a feeding area 
for à modern technical university, with its large staff of specialised 


experts in all branches, training original workers, carrying out 
industrial research and generally permeating the industries with 
progressive ideas. 

As an introduction to a discussion on this question of the forma- 
tion of these universities, one or two suggestions may perhaps be 
acceptable. Inquiries would have to be made to discover a ready 
means of correlating the work of universities with that of other 
institutions, which, as yet, is non-existent. Another important 
point to be settled is the number of technical universities needed, 
and their respective feeding areas. I believe that three for England 
and Wules, one for Ncotland and one for Ireland, or even less, would 
be found to be sufficient for many years to come. And finally, the 
most difficult point as to the method of procedure will have to be 
decided. May I suggest, with the greatest deference, that in this 
connection the early and recent history of the Imperial College of 
Science and Technology may serve as a lesson how not to proceed. 
A further increase in the already excessive number of competitive 
institutions is clearly not wanted, but instead, а thorough amalga- 
mation of the same and the replacement of mutually destructive 
competition by effective co-operation. 

It is not unlikely that such amalgamation may soon be brought 
about so far as London is concerned, and an early extension of the 
principle to the provinces would then be within the range of pro- 
bability. The leading institutions at present existing, in each 
university area decided upon, would form the constituent colleges ; 
they might have the first and second years’ courses in common, 
which, of necessity, would be generally scientific and educational 
in character, including such subjects as national economy, industrial 
history, industrial legislation, patent laws, &c., but the higher 
branches would be distributed according to the nature of the institu- 
tions and the industrial activities of the districts. "Thus the desired 
concentration of effort. and of students would be secured, and. by a 
process of natural development, the formation of a large staff of 
specialists in each branch working in intimate contact with their 
respective industries. In common justice, the old associates and 
graduates of the existing institutions should on application receive 
the corresponding degree of the new university into which their 
Alma Mater would be merged, а remark which applies more par- 
tieularly to such historical seats of learning as the Royal College of 
Science, Royal School of Mines, City and Guilds Institute, &c., and 
to the leading provincial universities and colleges. 

A scheme of more or less compulsory amalgamation as outlined 
above is, I know, distateful to many, and I am thinking more par- 
ticularly of the remarks to that effect in Dr. Glazebrook's weighty 
and thoughtful Presidential Address to the Association of Technical 
Institutions. Yet I cannot bring myself to believe that there is 
the slightest hope of securing really efficient co-operation, and not 
merely a superficial affiliation, without some pressure from above. 
Needless to say, the amount of such pressure would be kept down to 
the lowest practicable minimum ; to this end the detailed scheme 
of amalgamation, on the basis of certain guiding principles, might 
well he left to be settled by the institutions concerned, and no doubt 
the new universities, thus created, would be self-governing. 

Higher technical education in England, if developed on such lines, 
would hive adopted only one important point from the Prussian 
system, that is, organisation on a national basis, a point which, in 
my opinion, is indispensable to success. Other and less important 
points of similarity, such as the uniform system of examinations 
and of legally protected degrees, would come as a natural conse- 
quence. In more than one regard, of profound importance, how- 
ever, the English would he far in advance of any existing system, 
so far as my knowledge goes; firstly, in its democratic principle, 
culminating in the character of its students, who, gathered by a 
process of sifting and selection, represent the genius of the rising 
generation in whatever sphere it may have been born—a class not 
of aristocratic idlers, but of enthusiastic workers. This ideal we 
shall approach only gradually, yet it is in sight, and we may accele- 
rate its coming by advocating, that the fees of the new universities, 
for all except the scholarship students, shall not be kept low, but 
shall be at any rate in proportion to the cost of such institutions. 
The scholarship students will thus predominate more and more, 
which makes it possible at the same time to adjust the number of 
highly-trained men to the needs of the industries. We shall thus 
avoid excessive supply, which is а social and economie danger, and 
is a blame, often and not unjustly, attached to the German high 
schools. And finally, the close co-operation of the new universi- 
tics with the respective industries would be a unique feature. It 
would be maintained not only, as in Germany, through the pro: 
fessors and lecturers, but through their advisory boards, and, what 
is perhaps most important, through the students themselves, who 
have been in contact with practice not merely for a short term of 


pupilage, like the average German student, but who have passed 


" through the mill." 
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STANDARDISATION OF ELECTRICAL MACHINES. 


—— 


to stultifying invention. It seemed a fair argument that with three or 
four different varieties of work they would reach a much higher point of 
efficiency and economy of material. Dealing with the question of general 
standardisation and diameter of core, he did not agree with the author’s 


At a recent meeting of the Birmingham local section of the | statement that for continuous-current machines it was advisable to have 


Institution of Electrical Engineers a paper was read by Mr. 
R. Orsettich on this subject, an abstract of the paper appear- 
ing in ош issue of March 11th. The following is an abstract 
of the discussion which took place. 


DISCUSSION. 


Mr. М. Ваилус said that all manufacturers would agree on the advan- 
tages of standardisation. Етот the-point of view of the public, stand- 
ardixation was still more important. It aided cheap production by 
saving capital expenditure. ensured production being concentrated upon 
proved types rather than experimental types, and enabled existing stocks 
to be drawn upon in case of breakdown. Не urged that more use should 
be made of the Institution rules. If these did not cover sufficient ground, 
attemots should be made to enlarge them. But only by the co-opera- 
tion of the consumer, his advisory consulting engineer and the manufac- 
turer in working to these rules could they arrive at complete standard- 
isation. The question was one of national importance. Those who had 
to compete against large outputs of well-designed machines coming from 
the Continent and the United States could only hold their own by 

Kandardising as much ав possible. 

Mr.S. Р. Siru (General Electric Co.) said that many points in connec- 
tion with standardisation appealed to the designer, but particularly the 
question of relative cost of labour and material. A satisfactory solution 
could only be obtained by studying the total cost of the machines. 
Generally in electrical machinery the material was a more expensive item 
than the labour, and it would therefore seem that the designer would do 
well to cut the material as far as possible, at the same time allowing for 
better workmanship. Another important point related to the quality 
of the material, and on the whole it would be found that the best possible 
material was the cheapest. Closely connected with standardisation were 
the questions of ventilation and insulation. Most modern designs of 
machines were based on improved ventilation and consequently increased 
vutput. It might be thought a strange idea, but he believed that by the 
introduction of new insulating materials it would become possible to raise 
the heating limit in machines considerably, drawing the line at, say, 
170 deg. rise instead of 70 deg. But it was quite true that such an insu- 
hting material had yet to come. Не then referred to the lack of stand- 
ardisation in the speed of direct-current machines. It made one wish 
that there was something corresponding to frequency that would fix the 
‘perdi of direct-current machines. А difficulty in connection with 
Handardisation was due to customers insisting so much on their own 
specifications, He suggested that it would be better to take the manu- 
lacturers' specification and. work to that. There was always the safe- 
Fuard of competition, and if the buyer could not get what he wanted from 
one maker he could get it from another. 

Mr. N. B. ROSHER thought considerable restraint had been shown in 
hot attacking the great number of types of machines which had to be 
made nowadays. In the case of alternating-current machines there were 
x leas than 16 different frequencies in-use in this country. Не agreed 
vith the author that for alternating-current motors the best position for 
T slip-rings was outside the bearing. A slight disadvantage was that 
"ud it be required to take out the rotor it was necessary to remove the 
nngs unless the bearings were split. The materia! of which rings were 
made were anything but standardised. Cast iron, cast or drawn copper, 
Rinmetal and phosphor bronze were all being used. Не would like the 
a 5 opinion as to the most suitable material. Another detail diffi- 
М к standardise was the arrangement of terminals. He preferred a 
3» M box which could be secured to a flat face on either side of the 
"a p e suggested flexible metallic tubing between the terminal 
m a the conduit. Mr. Smith had talked of 170 deg. as a possible 
new al mit of temperature rise. He believed that the Admiralty were 
were жиз а temperature rise of this order in some machines which 

Vr AE RE supplied for special work. | 
үк on sald the lecturer had laid stress upon the importance 
БОЕ ca orders. They would all like to do that, but it was only 
И of en everything was standardised. It was surprising the 
"m money that was spent and sometimes wasted in little defects 
Reels standardisation would have prevented. In the examples 
Кине ac not help thinking that the 1,000 and 2.000 reys. per 
Е А or the 1 H.P. machines were much too high; he did not know 
tee. they | were intended to be standardised or not. In regard to volt- 
ill could not have &tandard machines without standard voltages, 
country ж oe with the extraordinary number which prevailed in this 
pad ИВС) the Continent. He did not think that manufacturers 
Бају tie attention to the details of electric motors, the terminals 
simi е frequently neglected by the designer. Nothing had been 
icy neces aper about split frames and split bearings which were abso- 
"med with the certain cases. As to reduction gearing, he entirely 
tase way the practice of putting the gear on top of the motor. The 

never designed to stand the strain, and was consequently liable 


tu 
nis Е thought that in standardisation allowance ought to 
Mr, A. ke йу wheels to the motor shafts. | 

T RS thought that by keeping one's workmen con- 

mahine i А өп the same line of work there was a danger of making 
| the men. The same thing applied to the standardisation of 


igna, : : 
pns. [t was a Very fair question to ask whether that did not tend 


a separate diameter for every length. Personally he thought they ought 
to have at least two lengths to get the requisite degree of flexibility, 
because it was a very difficult matter to standardise armature windings. 
The same would also apply to the author's statement that the stampings 
of continuous-eurrent machines should be arranged for one or at the 
maximum two numbers of slots only. 

Mr. А. WiLLMOTT said that the Paper rather appeared to miss the initial 
start of standardisation. What was wanted to start with were correct draw- 
ings. Also there was no mention made of the question of inspection. This 
was a very important point in standardisation and shop production. If they 
did not want to waste money they must have good men who could be 
relied upon to see that when machines were going through the shop there 
should not occur trivial defects, to be discovered afterwards on testing. 
The Paper only mentioned cast iron for the yokes, but they could now 
get а very good quality of steol casting which could be obtained at a fair 
competitive price. The delivery might be quicker with cast iron, but 
with standardisation this was not of such great importance. With regard 
to brushholders he thought it was better to increase the number of car- 
bon blocks than to increase their thickness. 

Mr. Hott said, with regard to the possibility of standardisation stulti- 
fying progress, he thought one of the reasons why it had not been carried 
to such an extent in electrical machinery as in some other things was that 
the electrical machine so far had not reached finality. They must not 
begin to consider the question of standardisation until they had standard 
requirements. and in that matter their Institution must play a large and 
important part. With regard to field coils, where these were standard- 
ised at 220 volts he found that when used on 230-volt cireuits where the 
regulation was bad they were liable to overheating and breakdown. It 
seemed best to design standard machines for ordinary standard voltages 
and to treat any departure from these as a case for a special machine. 
Аз regards patterns, his experience was that wooden ones had a very 
short life, and that iron ones, except in very small sizes, were too cumber- 
some. He thought that the outlay on patterns should be kept as small 
as possible. As to the use of enamelled wire, he had found it satisfactory 
in field coils where it could be wound in regular layers, but it was quite 
useless in armatures where it was subjected to a great deal of twisting and 
handling and where wires crossed one another at the coil ends, Не had 
had a number of ball bearings running quite satisfactorily, and believed 
that in many cases their failure was due to faulty mounting. 

Mr. ORSETTICH, in reply, said that Mr. Smith perhaps did not mean to be- 
so radical as he seemed to be. He probably meant to say that the 
specifications of consulting engineers should lay down the principal lines 
of the specifications, stating their requirements, but should not insist 
on small details of construction. If this was what Mr. Smith meant they 


were perfectly in agreement, and he believed every consulting engineer 


would be of the same opinion. With regard to Mr. Rosher's remarks 
concerning the large number of machines proposed as a basis of standard- 
isation, this was an essential condition of its acceptance. If the number 
of standard machines was not sufficiently large there would be occasion 
for special machines to be made. The material-used for slip-rings was 
not of great importance, especially where short-circuiting gear was fitted 
to the motor. Phosphor bronze, steel and malleable iron had all been 
employed. Malleable iron was more satisfactory than steel for shrinking 
purposes. Phosphor bronze answered equally well, but it was more ex- 
pensive and less durable. The brushes in standard machines should be 
of carbon only, but in certain cases with low voltages made-up carbons 
with copper plugs inserted could be employed. Copper brushes could be 
used with slip-rings, especially if the latter were of malleable iron. Ая 
regards ball bearings, his own experience had been that the balla some- 
times broke, and the broken pieces damaged the shaft badly before they 
were found out and removed. И it were possible to come to an agree- 
ment as to the position of terminals manufacturers would be very glad 
to comply with clients' requirements. , He was afraid that the Home 
Office regulations would hardly regard a tube clamp on the terminal 
board as an effective earthing device, a definite section of copper 
would have to be allowed. Не agreed with Mr. Gott that the speed 
of machines should be kept as low as possible. but there was a la 
market for high-speed machines. The general practice with regard to 
split frames was that where the armature became too heavy to be lifted 
out by two men it was necessary to split the frame. This happened ata 
diameter of about I4in. In reply to Mr. Anderson, he was not afraid 
that the adoption of strict standards would lead to a crystallising of types 
‘and stopping of progress. Аз regards the use of two or three lengths of 
core, from the point of view of the cost of dies, he did not know whether 
speakers had in their minds the idea of combination dies. The question 
of cost was not so serious if they had blank dies, when one die could be 
used for two or three sizes. Аз to drawings and inspection, he had pointed 
out at the beginning of his Paper that he was not dealing with the question 
from the shop point of view. He was afraid that Mr. Willmott's suggestion 
of altering the number of brushes instead of their thickness was hardly 
practicable, because it meant increasing the length of the commutator 
every time the current was increased. As regards the question of arma- 
ture stampings, he believed that when the diameter of the centre piece 
saved by the use of a spider was 10 in. or less the saving was not suffi. 
cient to warrant the use of the spider. A heavy machine with ball bear- 
ings had been mentioned in the discussion, but he believed that roller 
bearings had been substituted in that machine about six months ago. 
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* IGRANIC °° ELECTRIC CONTROL APPARATUS. 


‚А VISIT TO THE BEDFORD WORKS OF THE ADAMS 
MFG. CO. 


‚ On, Friday last, at the invitation of the Adams Mfg. Co., a party of 
technica] journalists travelled down to Bedford and were given an 
opportunity of inspecting the latest types of Igranic electrical con- 
trol gear, and also the works from which the specialities of the Adams 
Mfg. Co. emanate. The party were entertained at luncheon by Mr. 


for us to go into the special details of design and construction which 
distinguish this form of motor contro] gear. The details of the 
various slides were explained by Mr. J. T. Mould, and many interesting 
types were depicted. Among these were three large Igranic gears 
installed in the works of Messrs. Cammell, Laird & Co. for the control 
of three overhead cranes which handle hot steel ingots. Each of 
these gears controls some 350 н.Р. of motors, and the whole of the 
operations are performed on a drum type master controller which is 


connected to the circuits of solenoid operated contactor switches | 


fixed at some distance from the operator. Other slides showed 


Iaranic Works, BEDFORD. A CORNER OF THE ASSEMBLING SHOP. 


А. JH. Adams and the officials of the Company, and immediately 
following an excellent repast a large number of lantern slides depict- 
ing the principal Igranic standard gears were thrown on the screen. 
Mr. Adams briefly emphasised the importance of standardisation 
in Ymotor control gear, and explained that it was the object of his 
Company to specialise in this branch of manufacture with а view to 
the production of the most efficient forms of apparatus for con- 


examples of Igranic apparatus in use in American steel works and 
rolling mills, one of the most interesting of these being a gear which 
controls a motor hoisting а hot bloom weighing some 60 tons, the 
whole of the operations of starting, accelerating and stopping the 
motor occupying a space of only 2} seconds. Examples of printing 
press controllers were also thrown on the screen, and Mr. Mould laid 
special emphasis on the fact that the Igranic gear has overcome the 


trolling motors of every size and type. He pointed out that con- ! difficulties attendant upon the “inching” of heavy flat bed and 


IGRANIC Works, BEDFORD. 


siderable difficulties had been experienced in bringing about a satis- 
factory standardisation of apparatus owing to the variety of types, 
but that by a close study of the results of experience it had become 
possible to put forward a regular range of control gear which could 
be relied upon in every respect. We have from time to time directed 
attention to the many improvements which the Adams Co. has intro- 
duced into its Igranic apparatus ; consequently, it is not necessary 


A PORTION oF THE RHEOSTAT GALLERY. | 


Е: 


newspaper printing presses. We have described this form of gear 
in the columns of THE ELEcrrician (Vol. LVIIL, р. 929). Probably 
the most interesting slide was that showing a novel application of the 
lifting electromagnet. Аз our readers are probably aware, this 
crane accessory has been brought to а high pitch of perfection by 
American electrical engineers. We understand that the Adams Co. 
is acting in this country for the Cutler-Hammer Co. for the sale of 
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the latest form of these liffing magnets. The slide т question 


depicted one of these magnets raising from the bed of the river 
Mississ.pp! a portion of а cargo of nails which had fallen through the 
bottom of a barge and had slipped from the bank into the bed of the 
river. We were informed that the whole of the cargo was recovered 
in this novel manner, and the Company is of the opinion that there is 
a considerable future for the lifting electromagnet in salvage opera- 
tions, The difficulty which has previously been experienced is the 
keeping of the magnet winding quite dry, moisture usually finding 
ita way in and breaking down the insulation. The illustration of 
this novel incident. which we are able to reproduce, had only arrived 
from America on Friday, morning, so that. the Company- must be 
complimented on its enterprise in showing it to the party present. 


IcrRANIC SOLENOID STARTER Com. 
BINED WITH “CLAPPER ” ТУРЕ CIRCUIT 
BREAKER AND NO VOLT RELEASE. 


Latest Ровм or ЗТЕР-ВУ- 

STEP STARTING SWITCH WITH 

хо VOLT AND OVERLOAD 
RELEASE. 


After luncheon the party adjourned to the Company’s works, which 
occupy a site of some 6 or 7 acres lying in an angle formed by the 
intersection of the Midland and London & North-Western Railways. 
Arrangements had been made to conduct the guests over the works 
ш parties, and the various stages of the manufacture of Igranic 
theostats and control gear were explained and demonstrated 
sratim. The electrical works have a floor space of some 22,000 sq. 
Н... and adjoin the automobile works, which are responsible for the 
production of the well-known Adams cars. The layout of the shops 
into departments has been carefully arranged so as to facilitate the 
passage of the raw material from the preliminary to the final pro- 

cesses with a minimum amount of 

_ delay and re-handling. · Тһе equip- 
ment of the testing department is 
complete in every. way, and the 
party was given an opportunity 
of witnessing the operation of 
several new forms of control gear 
under actual service conditions.  . 


ВАС CLAPPER TYPE (часе 
REAKER MADE IN CAPACITIES 
РВОМ 5 TO 10,000 amps. 


Teranic Distant Sror PUSH 
BUTTON WHICH OPERATES IRRE- 
SPECTIVE OF LENGTH ОЕ LEADS. 


s une ра as we have already mentioned, the main 
able to give ^ will be well known to our readers. W e are, however, 
Productions бл of one ог two of the Company's most recent 
attention has | 8 ich more than ordinary interest attaches. Special 
remote OP paid to the design of clapper and contactor type 
direct attach switches, and these are now made in small size for 

cament to Igranic starters, and in larger sizes for in- 


dependent operation as circuit-breakers. We were shown in the 
testing room an example of one of these clapper switches having a 
capacity of 8,000 amperes 600 volts. The carbon and magnetic blow- 
outs have been carefully designed, and every precaution has been 
taken to protect the costly laminated copper bridge pieces from 
damage which might arise if any arcing took place at this point. A 
decided novelty which was also shown is a distant-stop push button 
for short-circuiting the no-volt release coil of motor starters from 
some distant point. The ordinary arrangement does not make any 
allowance for the length of the push button leads; consequently, 
if these are unduly long, their resistance is sufficiently great to render 
the device inoperative. With the latest Adams device this difficulty 
hasbeen overcome, and the push button ean be placed at any dis- 
tance from the starter. . It can, of course, be utilised in conjunction 
with any ordinary starter without alteration. . Another new form 
of Igranic gear is a combined auto-starter and main switch. The 


Starter is solenoid operated and is upon standard Igranic lines. 


Immediately adjacent to the solenoid is а small clapper type elec- 
trically-operated circuit-breaker, which makes and breaks the main 
circuit. А combination of this type makes the whole apparatus 
much more compact and reduces erection expenses as well as the cost 
of the gear. Another interesting switch of recent introduction is 
that known as the *‘ straight line multiple starter.” This is one of the 
neatest step-by-step starting switches which has come under our 
notice for some time. `The apparatus consists of a number of super- 
imposed switches which are so connected to the operating handle 


Icranic LirriNG MAGNET RAISING PORTION oF a САКОО OF NAILS, 


that the oscillation of the latter brings each switch consecutively 
into circuit. The bottom switch, whjch is the first to close, is held 
in by а no-volt release magnet, and is provided with a carbon break 
and magnetic blowout. The other switches are automatically 
released after the fall of this bottom switch. ` If desired, an overload 
circuit-breaker interlocked with the first switch can be fitted to 
protect the motor against. heavy starting currents.. The device can 


Бе oil immersed or enclosed in dust-proof and watertight cover. Ап 


arrangement can also be made for speed regulation if necessary. 

The visit to the Igranic works was pregnant with interest at almost 
every turn, and we found the time all too short in which to make 
closer examination of the Company's many interesting products, 
Nevertheless, abundant evidence was forthcoming that the strictest 
attention is paid to the minor as well as the important details of 
motor control gear, and it is doubtless upon this account that Igranic 
gear enjoys its present well-deserved reputation. 


BOOKS RECEIVED. 


] (Copies of the undermentioned works can be had from The Nlectrician office, postírce 


on receipt of published price, adding 3d. for books published under 3s., and 5 per cent, 


` for books published nett, Add 10 per cent. for abroad or for foreign books.) 


“ Téléphonie ; Du Téléphone Bell Aux Multiples Automatiques.” 
By Albert Turpain. (Paris: Gauthier-Villars.) Fr. 5. 

“ Motions Fondamentales sur la Télégraphie." By Albert Tur- 
pain. (Paris: Gauthier-Villars.) Fr. 5. 

- * Installations Electriques de Force et Lumitre; Schémas de 
Connexions." By Adr. Curchod. (Paris: H. Dunod & E. P'inat.) 
Fr.4.50. | \ 

* L'Electrotechnique Exposée a L'Aide des Mathematiques 
Elémentaires.” Vol. II.: ‘* Production de L'Energie Electrique.” 
Ву №. A. Paquet, A. C. Docquier and J. А. Montpellier. (Paris 
Н. Dunod & E. Pinat.) Fr.16.50. 
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FROSTING, ETCHING AND COLOURING INCANDESCENT 
LAMP BULBS.* 


The Lamp Committee of the National Electric Light Association 
have prepared the following information on the subject of frosting, 
etching and colouring incandescent lamp bulbs :— 

Frosting Lamps.—Frosted lamps improve lighting results by giving 
better diffusion and more agrceable lighting. А properly frosted 
bulb cuts off comparatively little light, averaging from 3 per cent. to 
7 per cent. The useful life of frosted lamps is about 60 per cent. of 
that given by corresponding clear-bulb lamps, but the breaking life 
is practically the same for both clear and frosted lamps. 

Lamp bulbs may be superficially frosted by dipping in а compound 
which can be purchased from various manufacturers ; this frosting 
is not permanent, however, nor as satisfactory as the etched frost 
given to the lamps by the manufacturers, which is effected either by 
sand blast ог by acid. Both processes give very similar results, but 
for incandescent lamps the acid method is gencrally used. This 
employs a solution consisting of hydrofluoric acid and carbonate 
of ammonia thoroughly mixed in a proportion of about 10 qt. of acid 
to 8 lb. of ammonia. Where it is required to frost only a portion of 
the lamp, rubber hoods are placed over the lamps to a point where 
the frosting is to stop. The acid operation is dangerous and requires 
considerable experience in order to obtain successful results. The 
work should be done in a specially ventilated room, and the operator 
should be thoroughly protected by rubber gloves and apron. 

Frosted lamps may be cleaned by dipping them in very hot water 
and rubbing them thoroughly dry with tissue paper. Where this 
is not sufficient, a little soap should be used with the hot water. 
Tungsten lamps should always be burning while being cleaned. 

Etching on Lamps.—The acid etching of letters or symbols on 
lamps is not attended with the objections and difficulties of the com- 
plete frosting process, and can be readily emploved by any company 
to mark its lamps permanently. It is suggested to the smaller com- 
panies that should they meet with difficulty or loss in the theft of 
lamps, & method of identification should be adopted. The formula 
suggested for making an etching fluid is as follows: То 1 lb. of ammo- 
nium fluoride crystals add 1 oz. of 52 per cent. hydrofluoric acid and 
8 oz. of water. Stir this solution occasionally and let it stand over 
night, when it should be straincd. Then strain the clear part of the 
solution through mcdium coarse muslin. Care should be taken in 
the selection of the ammonium fluoride crystals, which should be of 
fairly large size. Sheet lead or hard rubber vessels should be used 
as containcrs for the etching fluid. 

Colouring Lamps. —Lamps of which the glass is permanently 
coloured are the only ones that are thoroughly weatherproof. Аз 
such lamps are rather expensive, superficially coloured or dipped 
lamps are quite generally employed. Old or dim lamps removed 
from the circuits may be used. The most desirable colours for lamps 
are opal, yellow and ruby. A very satisfactory opal dipping is 
available and can be employed in preference to frosting in many 
cases, as the dipping gives а smooth finish and the surface of the bulb 
is not so liable to collect dirt and get black, as in the case of the 
frosted bulb. Blue, green and purple are not desirable, as these 
colours absorb so much of the light that the lamps are hardly dis- 
tinguishable at а distance. 


THE RAYMOND-BARKER SYSTEM OF CABLE IN- 
DUCTIVE SIGNALLING. 


During the making of the final splice of a recent repair by c.s. 
* Buccaneer " on one of the Atlantic cables (core mainly 450 Cu/|| 
270 G.P.), very satisfactory working—involving rapid exchange of 
many actual messages, also questions from London and replies thereto 
concerning the operations of steam-trawlers—was carried on through 
the medium of the above system. 

In order to test practically the more complex conditions accom- 
panying the closing over of the sheathing wires in the making of an 
overlapping splice, the exchange of messages was purposely deferred 
until after the completion of the final joint, during the making of 
which inductive working—as frequently proved—encounters abso- 
lutely no difficulty. 

The cable distanoe covered by the inductive signalling was—ship 
to shore—66-6 nautical miles. Оп the cable in question 100 miles 
would have been equally easy. One Gott fault-searcher coil of 
Silvertown make was attached outside the cable. To quote com- 
petent authorities ashore and afloat, two-tone signals sounded “ as 


* Abstract from the ‘‘ Electrical World.” 
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clear as а bell." Signals could have been made louder by the appli- 
cation of two or more Gott coils in series. 

The '* Buccaneer ” is fitted with ‘‘ wireless," and is well-known to 
the radio stations. Clearly, however, the two-tone vibratory induc- 
tive system, which keeps '' ship " and “‘ shore" in close signalling 
touch almost up to the moment of slipping the final bight, must be 
possessed of inherent advantages which do not attach to the present 
radio system, unless, indced, the cable station is itself fitted with 
“ wireless," a circumstance not frequently met with, 


_ AUTOMATIC COURSE RECORDER. 


At the exhibition of apparatus last December by the Physical 
Society of London Messrs. С. К. Casella & Co. showed a new auto- 
matic safety course recorder, brief particulars of this instrument 
being given in our issue of January 7, 1910. The apparatus is in- 
tended for recording and indicating the fact of a vessel deviating from 


Fic. 1.—Courst RECORDER AND INDICATOR. 


the true set course, and for ringing an alarm bell when such deviation 
exceeds a certain prearranged limit. The value of such apparatus has 
long been recognised by navigators, but it has not come into extensive 
use, probably partly owing to certain objections which have been 
raised against existing apparatus. One of the principal difficulties 
in designing such devices is the extremely small directive power of 
the magnetic needle itself, so that thc introduction of any electrical 
contacts is liable to cause trouble. Ап attempt to surmount this 
objection has been made in the Hennah and Rissel course recorder. 
In this apparatus no contact is made by the compass needle or card, 
but instead a variation of electrical resistance is caused of an amount 
corresponding to the amount of deviation of the vessel from the true 
set course. The change in the current flowing in two electric circuits 
brought about by this variation in resistance affects the speed of two 
differentially-geared clockwork mechanisms by means of electro- 


Fig. 2.—CoMPASS USED WITH CoURSE RECORDER. 


magnets acting on the clock movements. The recorder and indi- 
cator consists primarily of a band of paper, which is made to travel 
by means of clockwork at a constant rate, about 4 in. per hour, and of 
a pen capable of being moved laterally across the paper by the differ- 
ence in speed of the two differentially-geared clockwork mechanisms. 
So long as the vessel is on her true course and the recorder and indi- 
cator put in action by the compass being set to the proper course, 
both clocks will receive the same amount of current in their con- 
trolling electromagnets, and no motion of the stylus or pen will re- 
sult. Should the vessel deviate from this course, however, one clock 
will be retarded and the other accelerated, thus causing through the 
differential gearing a motion of the pen in the required direction, 
recording the fact of the vessel’s deviation, the angle of such devia- 
tion from the true set course and the period of time thereof. Two 
alarm contacts are placed above the stylus arm, and are capable of 
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being set to the required alarm period by means of a right and left. 
handed screw. A divided scale coinciding with divisions on the 
paper band is also provided, facilitating the setting of the alarm 
riod. 
The compass is undoubtedly the most interesting feature of the 
apparatus, The card is composed of mica and has two slots cut in it, 
whilst the compass contains a solution of copper sulphate. Two 
pairs of electrodes, one pair for each electrical circuit, are employed, 
one electrode in each case being placed above and one below the card. 
It will be evident that the movement of the card relatively to the 
electrodes will affect the resistance of the circuit between each pair of 
electrodes, due to the position of the slot. The electrodes are 
arranged so that the reduction in resistance of one circuit due to the 
slot approaching one pair of electrodes is accompanied by an increase 
in the resistance of the other circuit. Current is provided by an accu- 
mulator, and when the compass is set to the desired course this results 
in the resistances of the two circuits being equalised, and consequently 
in equal currents flowing in the windings of the electromagnets 
affecting the clock mechanisms, It may be mentioned that the total 
current taken from the accumulator does not exceed about 90 milli- 
amperes, 

Fig. | shows the course recorder and indicator, whilst Fig. 2 gives 
aview of the compass, The apparetus is being pleced on the market 
by Messrs, Sharland & Co., of Eldon-street House, London, E.C., and 
is likely to arouse considerable interest in the marine world. 


ADAPTABLE “SWITCH COMBINATION.”’ 


Messr, A. P. Lundbcry & Sons’ ingenuity in the way of designing 
switches to do all sortsof wonderful things, to turn light: on end off 
from several points, end generally to cater for the present day lazy 
homan being ere well known. It is scarcely, therefore, surprising 
to find them turning their idees to anothcr metter, end attempting 
to introduce standardisation end uniformity into switch grouping. 

They inform us that owing to г want of uniformity in the methods 
adopted, and the absence of articles standardised for the purpose, 
the satisfactory grouping of switches and kindred accessorics together 
often becomes an awkward and expensive problem for the wiring 


“ADAPTABLE COMBINATION” WITH THE FRONT REMOVED. 


Contractor, and hap-hazard methods have often to be employed to 
meet special cases. To avoid these undcsireble conditions they 
have. therefore, designed the ‘‘ Adaptable Combination " shown hero- 
With, which consists of a block of glazed porcelain arranged with three 
suitable recesses to take the Lundberg standard types of switches, 
ма! connections and bell pushes. The need of such standardisation 
has, Messrs, Lundberg think, become more acute since special! tariffs 
and cheaper and more reliable apparatus have mede clectric heating 
tad cooking mure populer. The combined bell and telephone sys- 
tems, now 80 universe|ly cmployed, also поса to be properly installed, 
and grouping with other eccessories is often found г, convenience. 
Ün modera inst?!le*ions on board pesscnger ships the various acces- 
“nes for controlling the lighting, heating, ventilating, telephone end 
cl-bell errengements erc gtso conveniently grouped together. 

The ~ Adaptable Combination " can be fixed either horizontally 
or verücally and with cither surface and ordinary cover plates. The 
illustration herewith shows, as an example, the combination arranged 
lor the horizontal fixing of a ~ Pixy " bell push, ** Pivot " single-way 
witeh and " Universal " wall connection. Metel straps of suitable 
shapes have been standardised, and these support the various acces- 
“nes in à substantial menner, the fronts being screwed on in the 
үү way by threaded rings or by providing fixing screws for the 
Mock with tapped holes. The neatest effect is then obtainable, as no 

Tings are required on the accessories. 

ё Adaptable Combination ” is capable of accommodating any 
€ Various types of Lundberg standard switches, wall connections 
and three pin) or bell pushes arranged in any desired manner. 
tional contacta in connection with an electric bell system, or 


of 
(two 


combined bell and telephone system, can also be simply arranged at 
small extra cost. Should circumstances require such, two single- 
way switches may be coupled by a bar in the usual way, and con- 
nected in parallel, and so control a wall connection of 10 amperes 
capacity fitted at the third hole, supplying current—e.g., to a radiator. 
Two single-way switches may be similarly coupled by a bar and con- 
nected to form a double-pole switch. 


RADCLIFFE (LANCS.) POWER SUPPLY. 


A Board of Trade inquiry. which extended over five days, was held 
last week into the refusal of Radcliffe Council to allow the Lancashire 
Electric Power Co. to supply electricity in their district. 

Mr. C. Н. PicksTONE, for the company, said the inquiry was being 
held because Radcliffe Council, who were the authorised distributors of 
electricity under а provisional order of 1895, had refused to consent to 
the application of the company for permission to supply current п. Rad- 
cliffe, with the result that the Board of Trade had been requested by 
the company to dispense with that consent, and the Board of Trade, in 
order to satisfy themselves as to whether they ought or ought not to 
dispense with Radcliffe's consent, had sent an Inspector (Mr. A. Read) 
to inquire into the circumstances. Mr. Pickstone then gave particulars 
of the powers of the company. In 1904, he said, they got sanction to 
take transfers of the electrical undertakings of local authorities, and had 
taken a considerable number of transfers with the sanction of the Board 
of Trade. Parliament in 1906 gave them largely increased powers. The 
company was relieved of certain fetters and authorised to supply persons 
with power within their area, but there was a condition that the com- 
pany should not supply energy in any area which formed a part of the 
area of supply of any authorised distributors without the consent in 
writing of those distributors. "The Radcliffe Council were the authorised 
distributors within the area of their township, so that the company 
found themselves precluded from dealing with anyone in Radcliffe with- 
out their consent in writing. The company alleged that owing to the 
way the Council had dealt with the applications from the company the 
latter had found itself so fettered not only in regard to its own develop- 
ment, but in reference to the demands of the ratepayers of the town that 
they felt bound to go to Parliament for a provisional order so that they 
could supply in Radcliffe without the consent of Radcliffe Council. 

The INsPEcTOR: Do you say that apart from any question of the 
particular way the Council have dealt with applications in the past it is 
desirable your powers should be extended and the Council's consent 
dispensed with ? 

Mr. PicksToNE: Undoubtedly. The main issue is as to whether it 
is to the interests of Radcliffe that power users shall be able to freely 
treat with the company or get their supply through the Council. He 
contended that in granting Radcliffe its provisional order Parliament 
had not conferred upon it à monopoly that could not be given to anyone 
else. The company said that under their powers and under their 
application they were still in the same position as any other company 
who sought for à provisional order. Apart from clause 5 of their special 
Act they should be in a position to go to the Board of Trade for that 
provisional order, and the probabilities were there would have been no 
inquiry necessary ; and he suggested that the Board of Trade desired to 
know before they dispensed with the consent of Radcliffe Council what 
were the circumstances of the case. In their request for the provisional 
order to dispense with that consent the company contended there was 
а large demand for electrical energy in Radcliffe, and that the Council 
were totally unable to meet that demand. Мг. Pickstone then quoted 
at great length from the correspondence which had passed between the 
parties, and cited certain applications to the company for a supply of 
electricity for power. 

Mr. Jous W. KENwonTHY chief engineer of the Bleachers’ Associa- 
tion, said the association had two works in that district. His firm was 
one of those who attached their signature to the petition sent to the 
Board of Trade in support of the application, because they wanted 
power to Whittaker's at Mount Sion. They installed, in agreement 
with the company, a motor. They were particularly satisfied with the 
conditions and the general running received from that source, and ulti- 
mately decided upon making another extension of about 150 n.p. with 
the Lancashire Electric Power Co., so that they had now approximately 
500 н.р. They would have liked to instal an extensive plant at Andrew 
Greenhalgh's. They approached the company. but the company said 
that under the present arrangemet ts with Radcliffe Council they were 
not able to give a supply. Therefore, they put down their own plant at 
an expenditure of £800. They would naturally like to deal direct. with 
the company they were going to deal with. If they wanted to deal with 
that question they wanted to deal with it promptly. Sometimes they 
wanted 200 н.р. or 300 н.р. very urgently. They would not be par- 
ticular whether the supply was by the Council or the company so long 
as they got the same terms. They ought to be able to choose for them. 
selves. The liberty of trading freely with consumers wanting power 
would be beneficial to the district. | 

Ву Mr. Keen (for the Council): They were not dissatisfied with the 
supply obtained for Mount Sion Works. He desired the company to 
obtain the provisional order so that the consumer could deal with the 
company direct. 

Мг. $. WALKER, ironfounder, said that his firm had signed the petition 
in favour of the company’s application because the Council ought to 
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afford the ratepayers every facility for getting the cheapest and best 
article to enable them to carry on their business and develop their trade. 
As the Council could not supply large quantities of electricity themselves, 
he believed in the company coming т It was very essential that 
Radcliffe, more than other places, should have cheap electricity, as the 
town was handicapped by dear water and dear gas. He was conduct- 
ing a business outside Radcliffe which could not possibly succeed in 
Radclitfe owing to the high prices of gas and electricity. A cheap 
electrical supply would be the saviour of the town. If the company 
and the Council worked together he believed it would be an all-round 
advantage. 

Mr. JaMES MansH, Manager of the Black Lane Spinning Co.. said there 
was delay when his firm wanted a large supply of electricity from the 
company, and negotiations had to proceed with the Council. Large 
firms ought to deal direct. with the company. His firm alone could 
absorb the whole of the power from the Radcliffe Council's generating 
station straight away. 

Mr. С. В. SEDDON, managing director of the East Lancashire Paper 
Mill Co., said his company's works were rated at nearly £3,000 а year. 
They had their own plant for generating electricity. They did at one 
time desire current from the company, and they made application in 
Feb., 1908, for power. They could have come to terms with the com- 
pany. but they did not want the terms to be known to others. The 
Council] could not give them either the power they wanted or the emer- 
gency power then desired. The matter went off with the company 
because his company would not negotiate through the Council. They 
must have bulk power at a low rate, and only the company would be 
able to give it them and give them an advantage they could never expect 
from the Council. They took a little supply from the Council for week 
ends which came to about £50 а year. For the bulk of the power it 
would be advisable for paper works to put their own plant in for electric 
power, but his company had no intention of considering it from that 
point of view. So long as he could get power at a remunerative price, 
he did not care whether it came from the company or the Council. 

Mr. J. Н. BLAKEY. smallware manufacturer, said that as the result of а 
fire at his mill a supply of electricity was required, and he made tem- 
porary arrangements with the Council. He found, however, that the 
Council's price fov electricity was too heavy, although, considering the 
amount he was taking, he would not sav it was an unreasonable price. 

Other local manufacturers and traders having given evidence, 

Mr. Francis Е. GRIPPER, director of the company, gave evidence of 
the financial position of the company, &c. He said he was interested 
in 40 or 50 distribution undertakings working under provisional orders, 
and in his experience it was quite impossible for any of those undertakings 
—some of which were smaller and some much larger than the Radcliffe 
undertaking—it was quite impossible in such stations to attempt to 
supply anything or anyone except. power users of quite small require- 
ments. It was practically impossible for the Council successfully to 
take a supply in bulk. Even supposing the Council took а supply from 
the company they could employ that power successfully for the develop- 
ment of their present undertaking, if И was required for small power 
users, lighting and tramways; but directly they attempted to retail or 
rather distribute that supply to larger power users there would be a 
very substantial additional cost involved. That substantial additional 
cost would affect the price. The Council could not distribute it from 
their existing plant and mains, and it would involve very heavy expense. 
They could not supply the consumer without making a loss unless they 
charged him a higher price than the company charged. They were 
quite satistied with the progress of the company up to the present. They 
were doing very well now, making very good progress indeed, but they 
had been extremely hampered and kept back until they got their Act 
of 1906. Radclitfe was just the place where a cheap supply was abso- 
lutely required. They could distribute in Radclitle better than any- 
where else because it was next door. АП the districts around them were 
taking their supply. 

By Mr. Keen: The company were asking the Board of Trade to make 
the order in the ordinary form. The Board expressed the opinion that 
they must do that, and they would then deal with any limitation of 
powers. "They wanted an order giving power to distribute direct to all 
power users above a reasonable limit, that limit being fixed at the size 
which the Council were not reasonably able or not likely to be reasonably 
able to deal with. They wanted all the clauses in the order with the 
scope of them limited for power purposes only and over certain limits. 
They did not ask even for limited power for lighting, as they had no wish 
to have power to take away from the local authority. They did not 
require the tramway load. Anything over 30 н.р. would be a very fair 
limit. Two orders for competitive powers of distribution in detail had 
been granted by the Board of Trade in a number of cases in the metro- 
politan area. He was not suggesting it would be right to grant а com- 
petitive order for all general purposes. The company were supplying 
Farnworth in bulk and they were distributing it to large power users. 
The most sensible plan for the Council to adopt was to give the company 
sanction to supply direct to power users above a certain size. Не 
should imagine that in Radcliffe there should be 5,000 or 6,000 H.P. sup- 
plied within a few vears. The company's station was not big enough 
yet. At present it was about 12,000 H.P., and they were putting down about 
6.000 н.р. more. They had about 8,000 kw. installed, and they were in- 
stalling 4,000 kw. They were selling electricity at a low price, and not 
at а profit which it should yield them and would have to do. Until they 
had got to a big station they were not getting best results. Witness was 
cross-examined as to the cost of generating at different works, and 
expressed the view that. other things being equal, a big generating station 
would generate at а lower cost than a smaller one. The Bury result 
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(working cost 0:58d.) was very good. The company had no absolutely 
fixed charges. 'lhev got the best price they could. "They had to 
deal with cases on their merits. 

Mr. KEEN asked if Radcliffe Council decided to have а 6,000 н. 
station could they not raise the money much more cheaply than the 
company ?—'*]I do not think you could raise it at all. 1 do not think 
you would be allowed either by the L.G. or by the ratepayers to raise 
£100,000." Assuming they got consent, he did not think they could 
raise it as cheaply, for the Council had to meet interest and sinking 
fund at a higher ratio. The company’s sales of current realised £15,119 
last vear, the output being 7,055,000 units, sold at something over 44. 
a unit. At present the company was making no loss. 

Dealing with the suggestion that the company should be allowed to 
supply in Radcliffe in cases over 30 H.P., Mr. Keen asked what would 
be the Council's position if a firm laid plant down for 35 н.р. but only 
used 25.—The draft order would be prepared in a way to avoid any 
improper action on the part of users. 

Mr. Keen: А firm might originally take 25 н.р. from the Council and 
then increase it. When they passed 30 н.р. would it be fair for the 
company to step in and take that consumer ?—Then make the limit 
50 H.P. Or we would be prepared to consent to take none of the old 
customers of the Council. 

Mr. J. L. Всзнтох, director of Dobson & Barlow, machinists, of 
Bradley Fold and Bolton, said that when his company selected the land 
on the boundary of Radcliffe they were greatly influenced in their 
decision by the fact that thev could obtain & cheap supply of electricity 
there. They were now taking 300 to 400 н.р. from the company, 
and it was very satisfactory. He became a director of the company in 
1910. 

Mr. C. D. Tarte, manager of the Lancashire Electric Power Co., gave 
а list of the townships to which the company were supplying current in 
bulk, and said that one of them (Farnworth) started with their own 
generating plant, but had shut down their works. ‘They were supplying 
firms in Prestwich and Bolton with the consent of the local authorities. 
One Radclitfe firm was being supplied (Messrs. Whittaker's) at Mount 
Sion, but he did not know whether they had Radcliffe Council's consent 
or not. The Power Company had agreements with Bolton and Salford 
for supplying in their districts. The units sold during the last quarter 
had increased by 46 per cent. and the revenue by 69 per cent., in com- 
parison with the corresponding period of last year. When he became 
the company's manager in 1907 he considered the conditions laid down 
by Radcliffe Council in connection with the company were not workable. 
Ап agreement ought to have been arrived at between the two bodies 
for the benefit of power users. He put forward a case of the loss of a 
consumer of electricity to the company and an industrial firm to Rad- 
cliffe by the Council's policy of insisting upon negotiations for current 
passing through them. His experience was that the “ third party prin- 
ciple ” was unworkable. Being prevented from canvassing in the town 
they had to sit still and wait for customers, and a further difficulty was 
that thev could not negotiate with persons looking for sites for works in 
Radcliffe, for they were unable to tell them definitely whether they could 
supply electricity, but had to say that they were controlled by the 
Council and had no appeal from the decision of that body. И was 
essential for the company to disclose terms of contract to the Council, 
and firms objected to their business matters becoming the subject of 
publie discussion. Again, firms objected to asking the Council for some- 
thing which they knew the Council could not give them. The Council 
could not compete with a large power company like their company. А 
the one Radclitfe works which the company supplied the current deli- 
vered for one motor was as much as the Council's total outputa. part 
from that required for the tramways. If the Board of Trade granted a 
provisional order to the company sanctioning their entry into Radclitfe 
and the company's order was limited to power users using over a certain 
limit there would be practically no competition with the Council. ‘The 
company had difficulty in keeping on friendly relations with the Council, 
and had always worked under difficulties. There was a large demand 
for electrical energy in Radcliffe which the Council could not supply 
and which the company was anxious to deal with, and the absence of a 
cheap and large supply had a deterring effect upon the development of 
Radcliffe. It would also be the means of inducing new power users to 
settle in the district. 

In cross-examination by Mr Кекх, Mr. Taite stated that, they had 
only one large consumer in Radclitfe but there were two others pros- 
pective. Messrs. J. & J. J. Mellor were referred to the company by the 
Council. He thought Messrs. Mellor came to the conclusion they could 
do without electric power and the matter dropped. It was not due to 
апу fault of the Council that Messrs. Mellor were not being supplied. 
About 2.200 kw. out of 4.000 kw. at their station represented large 
consumers in places where they had got provisional orders. 

This closed the case for the Power Company. | 

Mr. Н. WILKINSON, electrical engineer to Radcliffe Council, gave evi- 
dence in opposition to the application. The total capital expended on 
the municipal undertaking, he said, was now about £36,700. He handed 
in a statement as to the Council's power consumers and the capacity of 
the motors installed. Some of the small consumers were charged 2d. а 
unit, and all the bigger consumers (excepting the East Lancashire Paper 
Mill Co.) 0-94. Any consumer taking 25,000 units per annum or over 
was allowed 10 per cent. reduction off the schedule price. The profits 
had annually increased, although depreciation was charged. The profit 
for the vear ended March, 1909, was £473, and for March, 1910, £609, 
allowing over £400 for depreciation. In comparison with those of other 
Lancashire towns, Radcliffe's electricity works could be regarded as a 
satisfactory business undertaking. Bury wasone of the few towns tha 
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could point to more satisfactory results, and they had the opportunity 
of coming tu terms with Bury for a supply of current in bulk. 

Mr. F. E. Lacey, consulting engineer, were of opinion that if the com- 
peni s application for an order was granted as lodged it would be injuri- 
ous to the Couneil's undertaking, and the open competition might result 
ш the wrapping of their works. 

Mr. S. J. Watyoy, chief electrical engineer to Bury Corporation, said 
his Council would be able to supply electricity in bulk to Radcliffe, and 
were prepared to negotiate with them. 

Coun, WALKER ALLEN, Chairman of Radcliffe Electricity committee, 
sail the Council had acted reasonably with the Power Company, and he 
demed that the Council had been dilatory. 

(ther evidence was given and the case concluded. 


STREET LIGHTING IN THE CITY OF WESTMINSTER. 


Yesterday (Thursday), at a meeting of Westminster City Council, Mr. 
Amby, chairman of the Works committee, moved the adoption of the 
(il wing recommendations of the Works committee in regard to tenders 
recived for street lighting :— 

^ That the lowest tender in each district—viz., that of the Gas Light & 
Cake С. Ве accepted for a term of five years, leaving for after con- 
sideration the settlement of what units of lighting shall be installed street 
hy street, when only the actual figures of cost can be worked out ; and 
thit the company be asked whether they are willing to continue the 
отап after the expiration of five years for a further period of five years, 
making 10 years in all, on the terms of the tender for 10 years, in the 
event of the Council so deciding and giving the company written notice 
пи less than six months before the expiration of five years of the contract 
prod that the contract shall be continued for such further period.” 

The electric lighting contracts in the Strand district, and in St. 
George's. do not expire until 1913, and are not affected by the above re- 
commendations, but the distriet lighted by means of 71 аге lamps by the 
№. James & Pall Mall Co. is affected. 

It was stated that a petition had just been received from the ratepayers 
of the parish of St. James asking that the Council's decision on the matter 
should be deferred. 

Mr. BiNcHAM moved an amendment that the matter be referred back, 
a:hoogh he still thought they had no alternative but to accept the gas 
empany's tender; but the inhabitants of Regent-street апа Piccadilly 
sere anxious that they should be quite sure they were going to give them 
ainda light as that now in Regent-strect. [t seemed to him, if they 
wail maintain the candle-power, and it was equally effective, they ought 
Ww in for gas. He had tried to read midway between two lamps in 
Fl tstreet, and could not, but he could do во midway between two 
limps in Regent-street, 

Councillor FLint seconded the amendment, во that the Council should 
in harmony with the ratepayers. The result of the engineer's 
test was that the gas came out better under the photometer than the 
el tne lighting taking it all through. 

Mr. Akaby said both speakers had based their remarks on a misap- 
ji hension with regard to the аге lamps in Regent-street. It was pro- 
г eltu remove these and put in their places on the same columns high- 
eure gas lamps of a greater power than the light that at present 
ested, and they would be able to increase the light by about 50 per 
rat. at eost which would be about 334 per cent. cheaper than they 
til doit by electric light. 

Mr. SPENCER Хупти said the electric lighting company had put up the 
Wee from £17 to £28 for the same light in the case of the 16 flame ares. 

АМ. Everett was in favour of deferring the matter for a fortnight. 
I vas not fair to force this thing through without giving the ratepayers 
Wieppirtunity of having their petition considered. 

_ ^r. ABADY said there was no object to be served by deferring it. 
Smene must have got hold of an agenda, and, in the interests of one 
of the teaderers, gone into Regent-atreet shops and pitched a yarn about 
this being a retrograde movement. 

| Mr. Wattace asked if it was suggested that the shopkeepers had по 
Mews of their own on the subject. | 

Mr. Moby said the basis they had gone on to invite tenders was to 
HY units of 90), 180, 300, 1.800 an 3.000 c.p. One light was of the same 
vihe as another, except that one might be a nicer colour than another, 
n whieh respet he thought the advantage was on the side of gas, because 
Hen vou got up to the high power units, which could only be produced by 
a lame are, the electric light was a. vellow colour, which he thought 
siverely ай (А member : Quite the reverse.) The 


| eted shopkeepers. 
Fons the gas company had quoted for each of these units was so much 

~ than the prices of the electricity companies that they had no alter- 
ae but ta accept the lowest tender. И they took a certain number 
P of each of the capacities he had mentioned to make up a total 
c Mgr they would get that. for about 10 per cent. less than they 
TE for 190,00) e.p. (viz., £13,000 а year). To do the same thing by 
У Would eost £20000. Fifty-three lamps with an aggregate 
7 power of 50,000 cost £920 a усаг. and they could get double that 
"ае mower for £7 more by gas, whereas 1,400 c.p. of electric lighting 
woul] Crist $1.40. s 


а amendment, moved by Mr. Putman. “ that the Council reserve 
: e omit the lighting of Regent-street and Piccadilly from the 
Mit” was defeated, as was also Мг. BINGHAM'S amendment that the 


Ci | * . 
Pad s recommendations be referred back, and a third amendment, 
УАШ EveRETT, that. the question of the 71 are lamps in the Pall 


all district be referred back.” 
committee's recommendations were adopted. 


PARLIAMENTARY INTELLIGENCE. 


———9—— 


WIMBLEDON & SUTTON RAILWAY BILL. 


A Select Committee of the House of Lords, presided over by the Duke 
of Wellington, commenced on Friday the consideration of a bill to autho- 
rise the construction of an electric railway from Wimbledon to Sutton. 

Mr. Ноховатсз Lrovp, K.C., explained that the proposed line (53 
miles in length) would provide for an extension of the Metropolitan Dis- 
trict Railway Co.’s electric train service, which at present ran from Lon- 
don to Wimbledon over a railway constructed by the L. & S.W. Railway 
Co., and on which there is also a steam service run by the latter com- 
pany. The population of the district through which the line would pass, 
and which included Merton, Morden and Cheam, was between 110.000 
and 112,000. ‘There would be 10 stations. A great advantage of the 
proposed line would be that it would give communication with the whole 
of the London underground railways. The promoters were a local 
syndicate, and the proposed share capital was £350,000 and borrowing 
powers of one-third that amount. The engineer's estimate of the capital 
expenditure was £311,554. [t was proposed that the District Co. should 
work the line, and that there should be a junction at Sutton with the 
L.B. & 8.C. Railway if the L.B. & S.C. Co. so desired. "There were 
petitions by two railway companies and also two by landowners against 
the bill, but the five local authorities through whose districts the line 
would pass supported the scheme. 

On Monday numerous witnesses from the districts to be served by the 
proposed railway, including representatives of Wimbledon, Merton, 
Morden, Carshalton and Sutton Councils, gave evidence in favour of the 
scheme. 

Мг. WM. Vaux GRAHAM, consulting engineer, gave technical details, 
and said the cost of the work was estimated at £181,140 and the land to 

be acquired was valued at £130,413. 

Mr. Расе, K.C., appeared for the L. & S.W. Railway Co., who ор. 
jected to the proposed line, and said the junction proposed with their 
line was impossible. 

On Tuesday Sir JoHN Wore Barry said a Royal Commission 
recently expressed the opinion that it was not desirable that all rai!- 
way passengers arriving in London should be discharged at one point, 
but that railways should be provided which would distribute them, and 
he thought the present project would assist in fultilling that requirement. 
The curves and gradients were satisfactory, and the position for the 
station at Sutton seemed to be a suitableon^. The railway would develop 
the district, and the Brighton Railway would derive benefit from it. He 
was satisfied with the prices on which the estimates were based. At 
first there would probably have to be interchange of traffie with the 
existing line at Wimbledon, but it would be preferable to project the 
trains forward from Wimbledon to Sutton. At another point on their 
system the South-Western Railway had extended their train service by 
a connection with the District Railway, and that was entirely on all fours 
with the present proposal. | 

Mr. А. В. Cooper. chief engineer of the District and other underground 
railways, said the drawings showed that the proposed line was well 
designed. He could see no objection to the District trains being pro- 
jected forward from Wimbledon to Sutton as shown on the plans. There 
were curves on the District Railway as sharp as those shown on the plans. 
Per mile length, the gradients on the proposed line were more numerous 
than on the District Railway, but the stations had been so arranged that, 
except in one case, the gradients would be advantageous and lead to 
economical working, as they ran пр into stations and down out of them. 

Mr. К. Н. SEL EIE, general manager of the Metropolitan Railway, said 
the passengers on the Putney and Wimbledon line had increased, since 
the line was converted to electric traction, from 3,264,000 in 1906 to 
5,460,000 in 1909. A similar traffic might be expected on the proposed 
line as the district became more developed. | 

Sir Ско. S. GiBB, chairman of the District and other underground 
railways, said no agreement had been entered into, but he thought the 
District Co. would undertake to work the new railway and use electric 
traction thereon. 

Evidence was given that there would be no difficulty in raising the 
capital. 

On Wednesday Мг. С. L. Мовсах, engineer in chief of the L.B. & S.C. 
Railway, said there were sharp curves and gradients on the plans of the 
proposed line. He would not say steam traction could not be used on it 
but a slow speed and short trains would be required. He did not think 
the junction of the new line and the Brighton line would be for the соп. 
venience of the public. 

Mr. FREEMAN. К.С. (for L.B. & S.C. Railway Co.) said the Brighton 
Railway carried passengers from Sutton to Victoria in half the time the 
promoters’ line would take. A service of fast trains between Sutton and 
Wimbledon was tried some years аро, and was found not to be required. 
The estimate of the earnings was not justified, as the District Railway 
paid nothing on its ordinary capital. 

Some residents in Sutton expressed the opinion that the new line was 
not required. 

Mr. Vicary, assistant manager of the L. & S.W. Railway Co. 
to the proposed junction at Wimbledon, and Sir Cuas. Owens, general 
manager, said the congested state of the line from Putney to Wimbledon 
would not allow of the proposed addition of trains. 

Yesterday (Thursday) Mr. Pact addressed the Committee on behalf 
of the L. & S.W. Railway. He «vd if the District Co. utilised the 
junction proposed, which left the South-Western line. before reaching 
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Wimbledon station, the South- Western would have half their expenditure 
on the station thrown away, as the District Co. only paid towards the 
expenditure in proportion to the number of trains they stopped at 
Wimbledon. The bill was not truly in the interests of the public, and 
would do incalculable damage to the South-Western Railway. 

Mr. Lrovp, replying for the promotera, said the Brighton Railway Co. 
had spoken of the territory as theirs, but Parliament had granted them 
no monopoly, and there was no real opposition from landowners, except 
in regard to a few gardens over which it would, unfortunately, be neces- 
sary to pass. The line from West Brompton to Putney was made through 
green fields, and there has been great development there as a result. 

The chairman said the Committee had decided to allow the bill to 
proceed. They, however, made the following conditions: That the 
junction with the South-Western line is to be made by agreement, and, 
failing that, by arbitration ; they do not insist upon the junction with the 
Brighton line at Sutton, but access between stations is to be arranged ; 
the South-Western Co. are to receive a sumnot less than at present for the 
user of the present Wimbledon terminal station, so that they shall not 
lose by the trains running past, whether they stop or not. 


CHARING CROSS, EUSTON & HAMPSTEAD RAILWAY BILL. 


The consideration of this bill was continued by Lord Lamington’s 
Committee on Friday. 

Мг. 0. Hay, consulting engineer to the promoting company, was 
examined in reference to the proposal in the bill to construct an extension 
from Charing Cross to the Embankment, where it is proposed to connect 
with the Baker-street line, and in reply to Mr. Szlumper, who appeared 
for the Gordon Hotels (Ltd.). said the proposed tunnel would pass the 
round end of the Hotel Metropole, facing the Embankment, at a distance 
of 6 ft. 6 in. from the wall. It could only be taken 2 ft. further away, 
and that would bring it directly in contact with the Baker-street tube. 
The tunnel would be 40 ft. below the surface at that point. He could 
not advise the promoters to accept a similar condition to that in the 
Baker-street Railway Bill of 1893, that there should be a cover over their 
tube at that part of the line of not less than 10 ft. of London clay. 

Sir Geo. Сівв (chairman of the company) and Mr. L. В. Vicors (sur- 
veyor) also gave evidence in support of the scheme. The former said if 
the condition as to the cover of 10 ft. of clay were imposed the whole 
project would have to be abandoned. 

Lord Веѕѕвокосен, chairman of the Gordon Hotels (Ltd.), and other 
witnesses were called in support of the theory that the Hotel Metropole, 
of which the Gordon Hotels (Ltd.) had an unexpired lease of 53 years, 
would be in danger of injury if the line were constructed as proposed. 

The Committee rejected the scheme for making the loop line, but the 
other parts of the bill were allowed to proceed. 

Mr. BaLFouR Browne (for the promoters) afterwards asked the 
Committee to restore the bill to the list, as communications had taken 
place between the Gordon Hotels (Ltd.) and the railway company, and 
it was now proposed to construct the tunnel some distance from the 
Hotel Metropole. The Committee complied with the request. 

On Wednesday Mr. BaLrour Вкомхе informed the Committee that 
the promoters had come to an arrangement with the proprietors of the 
Metropole Hotel, but they were confronted with another difficulty, as 
the new plan provided for their going under the S.E. Railway Co.’s 
bridge at Charing Cross, and as Mr. Clode, counsel for the S. E. Co., could 
not say whether they would object, he thought it best to withdraw the 
proposal and come forward later with a properly devised scheme. 

Subsequently the bill was allowed to proceed, but the portion relating 
to the loop from Trafalgar-square to the Embankment was deleted. 


METROPOLITAN DISTRICT RAILWAY BILL. 


The same Committee had before them on Monday a bill promoted by 
the Metropolitan District Railway Co. 

The Hon. J. D. FirzGERALD, К.С. (for the promoters), said the bill 
sought power to construct two additional pairs of rails alongside the 
London & South-Western Railway Co.'s line (1 mile in length) from 
Hammersmith to Turnham Green Junction and over which the District 
Co. and three other companies had running powers. Ап agreement had 
been come to with the South-Western Co. with regard to the construction 
of the new line. London County Council opposed because the pro- 
moters could not give them, in return for the ground they proposed to 
take for the erection of a viaduct to carry the railway through Ravens- 
court Park alongside the old line, which is on a similar viaduct, an equal 
piece of land, to be thrown into the park. The existing railway, however, 
was constructed before the park was made, which should be in the com- 
pany's favour. The additional width required was 27 ft. 

Mr. А. Н. STANLEY, general manager of the company, gave evidence as 
to the necessity for the additional lines. The District Co. ran 343 trains 
a day over the existing line. 

The Committee decided that the bill should proceed. 


BRADFORD CORPORATION BILL. 


This bill, which seeks powers for the construction of four lengths of 
tramway and for various powers in regard to local administration and 
management, came before a Select Committee of the House of Commons 
on Wednesday. 

Mr. HoNonaTUS Lrovp, for the Corporation, said that Bradford Cor- 
poration now owned practically every undertaking that it was prac- 
ticable for а municipality to own, including gas, water, electricity and 
tramways, &e. The tramway clauses related to the construction of 


various new lines and the sanction of trackless cars, while there was also 
а proposal to carry goods and minerals upon the tramways. Four new 
tramways were contemplated in the bill. The next part of the bill dealt 
with the provision of motor omnibuses and powers to work them on the 
trackless system, and it was towards that that the opposition of tke rail. 
way companies and carriers was mainly directed. "There were many 
parts of the city where the public were clamouring for some means of 
access, but those responsible for the construction of tramways saw that 
the initial cost would prevent such enterprises from being remunerative 
for many years to come. Everybody was desirous of finding some more 
economical method of providing connection with the tramways 
that would meet the [needs of these districts. А number of 
tramway experts had been abroad and had carefully investi. 
gated the railless tramway systems in vogue there. Оп the Continent 
the scheme was an assured success and worked admirably. One ad. 
vantage was that it could be used as introductory to а permanent track 
when the traffic became heavy enough to justify such a step. The capital 
cost was from 20 to 25 per cent. of the cost of tramway construction, and 
many large centres were beginning to realise the convenience and economy 
of the method. General powers were asked for by Bradford, no routes 
at present being specified, these to be subject later to sanction by the 
Board of Trade or the L.G. Board. As to the actual running cost, the 
saving would be only about 1d. a mile, the main economy being in the 
capital charges. The Corporation regarded the Sticker-lane route as an 
example where trackless cars might be usefully adopted. The opposition 
was based to some extent on an objection to public money being spent on 
experimenta] undertakings, but the fact was that had long passed the 
experimental stage abroad. The Midland Railway Co. contended that 
it would be unfair competition, as the Corporation would be able to make 
up any loss out of the rates. But in point of fact it was with a view of 
avoiding any loss that the proposal was made. Bradford Corporation 
were not in the habit of being extravagant in these matters, for they had 
carried on their tramway undertaking in such a way as to make a profit 
in relief of rates, in spite of low fares and long distances, and the railway 
companies, so far from suffering loss from competition, would participate 
in the benefit by the reduction of the rates. They said the trackless trams 
would tend seriously to damage the surface of the streets. There would, 
of course, be ordinary wear and tear, but the Corporation would be liable 
to be rated to the full in respect of their earnings upon these routes, so 
that they would pay in rates for their share in the streets just as any other 
undertaking or ratepayer would. Then there was, of course, no serious 
danger of the overhead equipment damaging the bridges or signalling 
apparatus of the railway companies. А further objection taken was that 
it was not customary to grant powers of such a vague and wide character ; 
but the object of the promoters was to provide for the needs of the public 
economically, and it would be too costly if for every little extension of this 
kind a special application had to be made to Parliament. 

At a later stage Mr. Lloyd announced that the Corporation had been 
able to arrange their differences with the railway companies with regard 
both to trackless trams and the carriage of goods and minerals, subject 
to a safeguarding clause stating that the conveyance of those goods should 
be limited to such traffic as arose in and was destined for places within 
the city. Indeed, the tramways might be able to work in conjunction 
with the railways, the latter carrying from town to town and the tram- 
ways assisting in the local distribution. The establishment of the prin- 
ciple was agreed to, but that still left the opposition of the carriers and 
cab proprietors. 

Mr. С. J. SPENCER (city tramways manager) said that the municipal 
tramways system comprised 542 route-miles and 99 miles of single track, 
5} route-miles being outside the city boundary. In recent years the 
Corporation had received many requests from people living in districts 
outside Bradford for instituting tramway services, but owing to the capital 
expenditure involved, and the probability that such expenditure would 
not prove remunerative, the requests had not hitherto been met. When 
the railless traction method came under their notice the Corporation 
appointed a committee to go abroad and inquire into it. With regard 
to the proposed new tramway routes, they considered that it would be 
desirable to instal the trackless system on that from Laisterdyke to Wake- 
field-raod, via Sticker-lane. The route, which would link up Brighouse 
and Bradford, was much desired by both towns. Powers for the line 
were obtained in 190], but it was not constructed because a through 
route was not provided for. Reverting to the trackless tram proposals, 
Mr. Spencer gave particulars of the equipment and costs of working the 
railless system. Of all systems inspected by them he did not consider 
there was one failure. All were good, but some better than others. 
The capital cost of establishing a railless system in Bradford would, he 
estimated, be from £1,500 to £2,000 a mile, compared with £13,000 per 
mile, the cost of constructing an ordinary rail route. The weight of the 
vehicles, which would have a carrying capacity of 24 passengers, would 
be from 4} to 44 tons, this being about half the size, carrying capacity 
and weight of an ordinary tramcar. With regard to cost, he took as an 
example the Sticker-lane route, which would be 1} miles in length, and 
estimated that the cost of the equipment would be £1,875. Five cars at 
£850 each would amount to £4,250, the total being £6,125. He estimated 
that the annual income would be about £4,000 and the annual profit 
£1,500. As to the upkeep of the roads, he said he had not calculated that 
in the cost, in view of the fact that the Corporation would pay rates and 
taxes on the route. The overhead equipment would be still available 
in case it should be found desirable to lay down rails. 

The witness was cross-examined by Mr. PorLock, K.C., on behalf of 
the local carriers, and he admitted that some of the parcels were carried 
on motor vans and not оп the tramcars. Thecost of the parcels traffic was 
£6,322 last year and the net surplus £1,028. The great bulk of the parcels 
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vent on the tramcars and were collected and delivered by boys, but with 
rad to а small portion of the parcels it was found convenient to collect 
and deliver them by motor vans. There was no sanction to purchase the 
motor vans for carrying parcels, but the Corporation felt they were 
necessary. 

Mr. W. F. Magwoob, assistant secretary to the Board of Trade, was 

questioned by the Chairman with regard to applications for general powers 
to establish trackless equé pment, leaving the Board of Trade to prescribe 
the mutes subsequently, and he stated that at present, when a corporation 
required to extend its tramways, it had to seek Parliamentary powers ог 
apply for a provisional order in respect to each extension. In no case, 
he said. had power been left with the Board of Trade to prescribe the 
route, except with regard to short connecting lines. 
» Ald. THoRNTON, mayor of Brighouse, stated that there was a strong 
desire in Brighouse that a tramway should be constructed to eonnect the 
town with Bradford. 16 was believed that it would prove very ad- 
Vantageous, 

The Committee adjourned. - 


LEEDS CORPORATION BILL. 


A Select Committee of the House of Lords, presided over by Lord 
Ritchie, yesterday (Thursday) commenced consideration of a bill to 
authorise Leeds Corporation to construct and run railless trolley omni- 
buses in the city. 

Mr. J. B. HAMILTON (general manager of the Leeds tramways) gave 
particulars of the proposals. The route on which it was at present pro- 
posed to run the railless trolley vehicles commenced in the City-square 
and passed along Wellington-street, Aire-street and Whitehall-road to 
the city boundary at Drighlington. The estimates were £5,000 for con- 
striction of omnibuses, £9,000 for provision of electrical equipment and 
£300 for street improvements. Mr. Hamilton said the proposed system 
would be installed at one-fourth or one-fifth of the cost of ordinary 
tramways. 

Mr. ROBERT ARMITAGE, M.P., and a member of the City Council, sup- 
potted the proposal. 

The Great Northern and the Lancashire & Yorkshire Railways, who 
opp sed, said the powers were unprecedented, but there was no real 
competition proposed with them. The omnibuses would be less dan- 
gerous than ordinary tramways. 

After some slight modifications had been made by agreement between 
the promoters and the opponent, the chairman said the Committee 
would report the bill, but it might be found necessary to make some slight 
alterations in the clauses in the House. 


HANDSWORTH URBAN COUNCIL’S BILL. 


Part Ш. of this bill, which came before a Select. Committee of the 
House of Lords (presided over by the Earl Kintore) on Thursday last 
week, relates to the making of new tramways. 

Mr. Татвот, K.C., said the Urban Council of Handsworth owned а 
length of tramway in Holyhead-road (1.027 yds.) which was electrically 
equipped and leased to the South Statfordshire Tramways Co. for a term 
which expired next year. Electric current was supplied by the Council, 
which also owned another length of tramway, but to get by this to the 
centre of Birmingham it was necessary to go through Aston, where it had 
been necessary to obtain through running powers to avoid the charging 
of three separate fares to passengers. Next vear the whole ef the existing 
tramways would come into the possession of the Council. lf the Councils 
scheme were to be carried out, powers should be granted now, so that 
the Council would be in a position to equip and electrify and be ready 
at the time when they would become the owners of the whole under- 
taking. The net cost of the tramways wasestimated at £203,875, and the 
estimatedtrevenue was ample for sinking fund, interest and depreciation. 

Mr. ALFRED SaNDAs, chairman of the Urban Council, gave evidence, 
and said that the existing tramways would fall into the hands of the 
Council in June. They must get some alternative to go round Aston or 
they would be at the mercy of Aston and Birmingham. 

Mr. GEORGE Conary, tramway engineer, said the proposed tramway 
formed the neressary link with districts which were rapidly growing 

Sir A. B. W. KENNEDY, consulting engineer to the promoters, said he 

ad prepared the estimates. The new tramways were intended to link 
Up existing tramways to Birmingham. The large residential district of 
Handsworth had not hitherto had tramway facilities. The new tram- 
Ways would form part of the system of through east and west running. 

c estimated the revenue at 74d. and the working expenses at 64d. per 
Car-mile, and the residue would meet capital and running charges and 
*tpreciation, Taken as a whole, he thought these tramways would be 
muccessfil., 7 

For Birmingham Corporation (who opposed), Mr. ALFRED BAKER, 
Manger of the Corporation tramways, said the tramway proposals of 
the hill were unnecessary. Handsworth were losing £3,000 per annum 
on the piece of line they had. and under the proposals of the bill would 
di more. Birmingham working expenses were 714. per car-mile. He 
n un Handsworth could run at less than 73d, Birmingham was 

d ae from piecemeal construction of tramway undertakings. 
of the n ence having been called, the Committee found the preamble 

* bill proved and passed its tramway clauses. 


„Devonport & District Tramways Bill.—This bill, which was pro- 
ia ed by the Devonport & District Tramways Co. for modifying the 
rms of the lease under which the company worked the Corporation 


tramways, was rejected by the Select Committee of the House of Com- 
mons last week. 


Telephone Charges.—The Postmaster-General (Mr. H. Samuel) has 


promised to furnish a return, moved for by Lord Claud Hamilton, showing 
the telephone charges in operation in this country and abroad. 


Trans-Atlantic Cables.—In the House of Commons last week Мг. 


J. P. Boland asked the Postmaster-General whether he was aware that 
considerable damage was still being caused to the trans-Atlantic cables 
by the operations of steam trawlers off Ballinskelligs Bay, and whether, 
in view of the fact that а number of cables had had to be renewed, and 
that it was now proposed to lay two new cables, he could state what 
steps would be taken to prevent damage in the future. 


In reply, the Assistant Postmaster-General (Capt. Norton) said that 


the most recent case brought to his notice of damage to a trans-Atlantie 
cable attributable to the operation of steam trawlers occurred in November 
last. The Inter-Depart mental Committee which considered the question 
in 1908, reported in favour of the inspection of trawling gear as the most 
practical means of minimising the damage. Such a system of inspection 
was now in force at the ports concerned throughout the United Kingdom. 


LEGAL INTELLIGENCE. 


! — 


Anns v. Walker. 
On Fridav the Court of Appeal (Lords Justices Vaughan Williams, 


Moulton and Farwell) dismissed the application of defendant for judgment 
or new trial in this action, which was tried before Mr. Justice Grantham 
and a special jury. The action was brought by plaintiff, Mr. Albert 
Anns (secretary of the National Telephone Co.) against defendant (Mr. 
T. C. Walker), who was formerly head of the share department of the 
company, for alleged libel. Defendant pleaded justification.  Plaintiff's 
counsel only asked for nominal damages, and the jury returned a verdict 
for him for 20s. Judgment was entered accordingly, and Mr. Justice 


Grantham granted an injunction restraining defendant from publishing 
similar libels. 


Illuminated Advertisements. 
Last week before a Divisional Court (the Lord Chief Justice, Mr. Justice 


Channel! and Mr. Justice Bray), Mr. рлгрү, оп behalf of London 
County Council, applied for a rule nisi for a mandamus directed to the 
police magistrate at Marylebone requiring him to state a case for the 
opinion of the Court. A summons had been taken out by London County 
Council against W. Sandorides & Co., under see. 73 of the London Build- 
ing Act, 1894, in respect of an illuminated sign on premises in Oxford. 
street. The sign projected about 3 ft. from the building. The magis- 


trate found that in point of fact the sign was a projection, but he соп- 


sidered himself bound by the decision in Hull г. London County Council 


and London County Council г. Schewzik ; he held that it did not come 
within the section and dismissed the summons. Counsel submitted that 
the sign really formed part of the building. and that it was impossible to 
apply the principle of the cited cases to the case. The magistrate had 
not directed his mind to the question whether the sign was a projection 
forming part of the building. 

The Lorp CnuiEr JUsricE said that they would grant a rule, but he 
thought it might turn out that the magistrate had decided the question 
as one of fact with a perfect appreciation of the question of law in- 
volved. His Lordship thought that the true construction of sec. 73 (8) 
of the London Building Act, 1894, was that it dealt with parts of a build- 
ing and not with mere projections from a building. И was, however, 
important that there should be no misunderstanding about the case, and 
the rule would therefore be granted. | 


Boulton v. Perry & Co. 


The contract for the electric lighting and power installation at the 
Piceadilly Hotel eame before Mr. Justice Hamilton last week in an action 
by Mr. S. А. Boulton (as assignee of a debt due to Blackburn, Starling & 
Co., Ltd.) against Messrs. Perry & Co. to recover £2,557. Өз. 10d. alleged 
to be due from defendants to Messrs. Blackburn, Starling & Со. The 
sum claimed was the amount certified bv Mr. E. W. Bowles, consulting 
engineer of the Piccadilly Hotel, to be due to Messrs. Blackburn, Starling 
& Со. as the final instalment of payments for the electric lighting and 
power installation at the hotel. Defendants pleaded that it was a term 
of the contract between them and Messrs. Blackburn, Starling & Со. that 
defendants should only be liable to pay when they received the monev 
from the Piccadilly Hotel. To this plaintiff replied that if defendants 
had not received payment it was because they departed from the 
terms of their contract, and were thus unable to obtain the certificate for 
payment. 

Мг. Scrutton, K.C.. and Мг. M. Hill for plaintiff; and Mr. J. A. Simon. 
K.C., and Mr. R. F. Colam for defendants. 

Mr. ScnU TTON said ко far ач he could understand the matter. which was 
somewhat complicated, Mr. Bowles, who ought under the contract to have 
certitied for 100 per cent. of the electric light work that was done, never 
did so, but only certified for a lump sum, which included 80 per cent. of 
the electric work. He then sent the certificate to Mr. Woodward, the 
architect, who added 15 per cent. to it. and included it in a lump sum 
which covered other items, and gave the certificate to Messrs. Perry & Co. 
This was for a large sum, some £27,000 or £30.000. Messrs. Perry & Co. 
were bound to get from the Piccadilly Hotel Co. a certiticate for the full 
value of the electrical work done from time to time, and their contract 
would enable them to do so if it was enforced 
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His LonpsuiP : You say that whether you or Perry & Co. misunder- 
stood the contract does not matter, and that defendants must be treated 
аз not having insisted on their rights. 

Mr. Scrutton agreed. 

Mr. Сотлм said the question was whose duty it was to get the certi- 
ficate from Mr. Bowles. Іп fact, he thought it was the duty of Blackburn, 
Starling & Co.. 

Mr. Simon said it was absurd to say that it was defendants’ fault that 
the money had not been paid to them. Of course, Messrs. Perry had 
always recognised that when they got the money they must pav it to the 
sub-contractors, but they had not got it, and therefore he submitted they 
were not called upon to pay. 

His Lorpsuip, in giving judgment, said plaintiff now made two points : 
(1) that a condition precedent was fulfilled prior to the commencement of 
the action and (2) that by delivering a reply subsequent to the decision 
on the preliminary issue he contended that if that condition precedent 
had not been fultilled defendants themselves were responsible. Defen- 
dants wanted him to come tothe conclusion that the contract was varied 
by consent, but he did not think he could do that on the evidence, and he 
must. proceed on the footing of the formal contract. It was merely а 
question. whether the payments had been received of the amount men- 
tioned in the engineer's certificate. He came to the conclusion that it 
was the business of Blackburn. Starling & Co. to get the certificate and not 
that of Perry & Co., and he found no evidence of obstruction, interference 
or hindrance on defendants’ part. His Lordship gave judgment for 
defendants, with costs. 

Stay of execution was granted. 


Electrical Co. (Ltd.) v. O. H. Thomas, Son & Co. 


This action is still proceeding before the Official Referee, Mr. Pollock, 
and is expected to last some time yet. 1t will be remembered that plain- 
tiffs sue defendants for balance of the price of an electrical pumping plant 
which they contracted to put down in defendants’ coal mine in the Llynm 
Valley, South Wales. The plant was required to replace a steam pump- 
ing plant and to unwater the ште. Defendants refused to satisfy plain- 
tiffs’ claim because, they alleged. the plant supplied was inefficient and 
did not carry out the work required of it, they counterclaimed for some 
£30.000 damages in respect of this alleged non-efficiency. The case has 
had a hearing of 28 days in London and five days in Swansea. The 
Referee is now dealing with the counterclaim, and plaintiffs are adducing 
evidence to show that the mine never could have been worked at à profit 
and that the cost of working coal was some 50 per cent. more than the 
f.o.b. selling price. 

We are informed that the cost of this lengthy action has already 
amounted to between £8,000 to £10,000. 

Mr. Thomas. K.C.. with Mr. Sankey, K.C., are counsel for the Electrical 
Co., and Mr. F. Williams, K.C., with Mr. Meager are for the defendants. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

Torquay Town Council invite applications from qualified engineers 
for the position of borough electrical engineer. Commencing salary 
£250. rising to £300 per annum. Applications to the town clerk, 
Mr. Fredk. S. Hex, Town Hall, Torquay, by Saturday, April 23. 
See also an advertisement. 

An assistant is required in the engineer-in-chief's department 
of the Westminster Electric Supply Corpn., to ‘calibrate and 
keep in order all instruments and telephones in the company's 
generating stations, Commencing salary £120 per annum. Applica- 
tions by the 25th inst. to the Engineer-in-Chief, Eccleston-place, 
London, S.W. See advertisement. 

A leading draughtsman is required by a first-class electrical firm, 
to take charge of drawing office ; must be used to h. and l.-t. switch- 
gear. Зее advertisement. 

A draughtsman is wanted for switchgear design, both h. and 1.-t. 
See advertisement. 

A responsible position in а scientific apparatus factory is vacant. 
Applications to Messrs. Reynolds & Branson (Ltd.), 14, Commercial- 
street, Leeds. See an advertisement. 


The Committee of Visitors of the Essex and Colchester Lunatic 
Asylums require an engineering clerk of works, under the direction of 
their architects and consulting engineers, during the installation of 
electric lighting machinery, mains, wiring, telephones and heating 
apparatus, &c., at their new Asylum, Mile End, Colchester. Appli- 
cants must be capable of taking charge of the installation when 
completed. Salary as Clerk of Works £4 per week. Application 
forms from the clerk to the Committee of Visitors (Mr. Walter Payne 
Gepp), Essex and Colchester Lunatic Asylums, Chelmsford, to whom 
applications by April 28. 

Swindon Corporation require an assistant electrical апа mecha- 
nical engineer for their electricity and tramways departments. 
Applications by April 22. 


Applications are invited for the position of principal of the Wolver- 
hampton Technical School. Commencing salary £350 per annum. 


Applications (by May 5) to Mr. B. Н. Preston, Town Hall, Wolver- 


hampton. 


Mr. E. S. Taylor, of Watford electricity works, has resigned, and 


Mr. J. E. Walley, engineer-in-charge, has been appointed to the 
vacant position at £110 per annum, rising by annual increments of 
£10 to £130. Мг. В. S. Savory (improver) has been’ appointed 
assistant mains superintendent and Mr. J. B. Dent engineer-in-charge. 

Mr. H. H. Jeffcott, head of the meteorology department of the 
National Physical Laboratory (Teddington) has been appointed to 
the chair of Engineering in the Royal College of Science, Dublin. 

Sheffield Council hes appointed Mr. H. G. Bennett, motor can- 
vassing engineer in the wiring and fittings department, to bc chief 
motor assistant at £160 per annum, rising by annual increments of 
£10 to £180. 

Mr. А. В. Chaytor has been appointed assistant mains super- 
intendent to the Yorkshire Electric Power Co. 


EDUCATIONAL NOTICES. 


Summer School Lectures.—Glamorgan Education committee have 
arranged short summer courses of lectures during August, as follows : 


(1) Practical surveying course at Penarth ; (2) Engineering course ; 
у 5 


Mining. mechanical and electrical engineering (laboratory work) and 
practical mathematics; (3) Metallurgy course: Metallurgy. 
chemistry and practical mathematics; (4) Teachers’ course: 
Geology (lectures and field work), physics and chemistry (this course 
has been arranged to meet the requirements of teachers engaged in or 
preparing for technical work at evening schools or technical schools) ; 
(5) Evening lectures for colliery firemen on explosives and shot- 
firing ; (6) Evening lectures on electricity in mines. 
5 and 6 will be held at University College, Cardiff, the other courses at 
the County School. Penarth. Certificates will be issued to successful 
candidates, 
Cardiff, 


Crystal Palace Engineering Society.—The Wilson premium for the 
best Paper read before this society during the present session hes 
been awarded to В. Hook for his Peper on ** Narrow Gauge Railways." 
The premium was presented to Mr. Hook by Sir Charles Rivers 
Wilson, G.C.M.G., C.B., on Tuesday last. 


Barking.— The output of the electricity department for the yes 
ended March 31 was 1,622.485 units, an increase of 38,772 units. 
The units sold were 1,374,960 an increase of 37,616. 


Battersea (London).— Additional low-tension cables are to be leid 
in Nine Elms district and other work is to be carried out at a cost of 
£8,895. А» there is an increasing demand on the route of the feeder 
cable from the station to Wellington-road a 0-5 sq. in. concentric 
feeder cable is to be provided and drawn into the spare conduits 
already fixed at a cost of £650. 


Bexhill.— The Parade is to be lighted electrically at a cost of £226. 


Sanction has been received to loans of £137, excess expenditure, 
£3,260 expenditure on mains (20 years), and £600 for services (15 years). 
With certain unexpended balances of previous loans, the total now avail- 
able for mains is £4,542. 

Birkenhead.—At the last meeting of the Corporation the Elec- 
tricity committee recommended that the charge to electricity con- 
sumers in Bidston, Noctorum, Upton and Prenton be reduced from 
74. to 6d. per unit. Mr. Russell moved that this report be not con- 
firmed, and after discussion the amendment was carried. 


Birmingham.—The Electric committee propose to hand over, 


in relief of rates, £10,000 out of the last year’s protits of the electricity 
undertaking. | 

Canadian Water Ромег.— п a recent communication from one of 
the leading engineers in Canada our correspondent writes that there 
is in Quebec Province alone. he estimates, about 20,000,000 н.р. of 
water power awaiting development. 
only the known water courses in the Province. 

Cookstown.— By a majority of one the Council have decided to 
postpone their proposed electricity scheme until the housing scheme 
has been settled. 

Custom Duties.—The Belgian Minister of Finance recently intro- 
duced in the Chamber of Representatives а bill to make alterations 
in the import duties on various goods, including an increase in the 
duty on *' 
100 kilogs (1s. 74d. per cwt.) 

A Presidential proclamation has been issued extending the benefit 
of the U.S.A. minimum tariff to all British Colonies and possessions 
not hitherto mentioned. 


Courses 2, 3, 4, 


Particulars and admission forms from 35. Park-place, 


This is taking into account 


electrical machines of cast iron " from fr.2 to fr.4 per 


\\ 
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Derby.—An inquiry was held on Wednesday into the application | 


of the Council for sanction to borrow £5,203 for the electricity 
undertaking. 

In support of the application it was stated that in 1908-9 there was an 
increase of 600,000 units in the demand, and a similar increase was 
anticipated in the present year. А tender had been conditionally ac- 
cepted for laying down additional.plant, including generators (£4,076), 
conversion plant (£1,027) and contingencies (£100). 

Dowkis—It was reported at the last meeting of the Dowlais 
Chamber of Trade that the Merthyr Electric Traction & Lighting 
Со. had consented to lay underground cables in all the narrow areas 
and thoroughfares, end overhead wires would be fixed in no street 
less than 22 ft. wide. | 


Fastbourne.—Àn unoppcscd inquiry wes hcld on Tuesday into 
the Council's application for sanction to borrow money for condensing 
plant et the electricity works. 


Edinburgh.—It has been decided to adopt electric lighting for 
the common stairs in High-street, Cowgate and Canongate districts. 
The cost will be 218, per lamp, against 17s. 64. for incandescent gas. 


Exhibition.— An Exhibition of Applied Electricity will be held at 
Nvmegen (Holland) from July 2 to Aug. 15 next. Applications for 
sce can be sent to 18, Kelfkensbosch, Nymegen. Regulations, 
kc.. шеу be seen at 73, Basinghall-street, London, Е.С. 


French Government Telegraphs.—The Louis-Dekar submarine 
cable has been acquired by the French Government. 


Gillingham.— An inquiry was held on Tuesday into the epplicetion 
of the Council for sanction to borrow £3,000 for additional generating 
plent. including а Diesel oil engine and dynamo. 


Glasgow.—The Corporation have adopted the report of the 
Electricity committee (abstracted in our last issue) recommending 


that steps be taken to acquire a site for an additional generating 
station, 


Gasgow-Kirkintilloeh Tramways.—At è public mecting last week 
t deputation was appointed to weit upon Kirkintilloch Council to 
urge them to take immediate steps to open negotiations with Glasgow 
Corporetion to extend the Glasgow tramway system from Bishop- 
бтшу to Kirkintilloch, 

Hampstead (London).—It hes been decided to convert 317 street 
emps from ges to clectric lighting. The ennual charge per lamp 
vill be £2. 195. 6d., against £3. 4s. 94. for gas. 


Honduras.—4 concession has been granted to Mr. J. W. Grace 
authorising the Puerta Cortez and Baracos Electric Co. to supply 
electrical energy in Puerta Cortez and Baracoa, and Mr. М. Е. 
Lardizabel has obtained а similar concession for the Empresa de 
Luz Electrica de San Pedro-Sula in respect of Pedro-Sula town. 


India. —“ Indian Engincering " says & motor-generator set, 
control panels, &е., for the East Indien Railway workshops at 
Шаһ have been ordered from England. 

The “Indian and Eastern Engineer " states that final estimates for 
| Simla hydro-clectric scheme show that the total cost will be about 
Nt lakhs of mpees (£63,333). 

The Railways Board have given general approval of proposals to adopt 
"кле driving in the Kanchrapara and Saidpur workshops of the 
Eitem Bengal State Railway, and to provide electric fans for the N.W. 
Камау offices at Lahore. ` 

Ialy—The Societa Anonima Compegnia Iteliane dei Grandi 
АЉ, has obtained a decree authorising the construction end 
Working of various sections of electric tramway on the Lido (Venice. ) 


Japan.—A company has been formed to construct an electric 
rilway from Tokio to Yokohama, about 15 miles in length, and г, 
breach to Kameta nearly four miles in length. The overhead 
"tem will be adopted, and the line will be double track and of 
3t. Gin, gauge. The cost of construction will be &bout £357,300. 
Furiher particulars can be obtained at 73, Basinghall-street, Е.С. 


London Chamber of Commerce.—At the annual mecting last week 
* Electrical Trades’ Section reported that Mr. С. Р. Sparks had 
n reelected chairman, and Mr. W. J. Madgen deputy-chairman. 
| к, lo electricity in factories, as the Home Secretary, in issuing 
y unitate did not adopt all the recommendations made by the 
cmmissioner, including that headed “ Arbitration, Appeal or other 
ns the Home Office were approached with a view to receiving 
" You vn on this matter, but. finding the Department were unable 
posible ue ua until the general law had been amended, И was not 
fore, ke | e any further ection т the matter, Members were, there- 
ta ap iene ч the only further precaution that could be taken was 
ne i exemption in those cases, at any rate, where there was a 
ibd In applying the regulations, Such exemptions could be 
ined under exemption No. 6. 
eu ee electricity in mines and the appointment of a Depart- 
Hikgestin "i p & communication was addressed to the Home Office 
turers ny there should be a representative of electrical manufac- 
Commercial еспе supply undertakers, to advise more particularlyion the 
eral aspects of the regulations. The committee appointed by 


th 


the Home Office was small, but met with the approval of the electrical 
industry. The section considered the advisability of arranging for a 
witness to give evidence as to the working of the existing special rules 
for the use of electricity in mines, but up to the end of the year such 
witness had not been secured, and further steps were being taken in this 
direction. 

The section considered the question of the installation of wireless 
telegraphy on passenger ships, and a resolution was unanimously passed 
to the cffect that it was advisable that all passenger ships for oversea 
traffic should be fitted with wireless telegraphy. The Council of the 
Chamber was requested to urge his Majesty's Government to introduce 
a bill containing à compulsory clause. 

The section approved the action of the manufacturers’ section. in 
opposing the proposal of London County Council to promote legislation 
to delete the word “ black " from the clause in the Publice Health Act, 
1891, which provides that “апу chimney (not being the chimney of a 
private dwelling house) sending forth black smoke in such. quantities 
ан to be a nuisance shall be a nuisance to be dealt with summarily uncer 
the act.” ' 

It was reported to the section that the Council had appointed a креста] 
committee 1n connection with the question of misrepresentation in trade, 
and would be willing to receive suggestions as to points affecting elec- 
trical manufacturers which might usefully be brought before the com- 
mittee, and a witness was appointed to give evidence on behalf of the 
section before the special committee. 


Manchester.—On Wednesday the Electricity committee recom- 
mended the Council to apply for sanction to borrow £40.000 for 
extensions of the electricity undertaking. 

Ald. Нотт said the committee ought to be placed on the same footing 
as the other trading committees, and asked to pay more in aid of the 
rates. The Corporation had spent about £2.000,000 on the electricity 
undertaking and ought to have a better return. The Electricity com- 
mittee were placing the Gas committee in a very unfair position. 

Mr. Howarth, chairman of the Electricity committee, said the depart- 
ment was not instituted as a trading dcpartiment, but to provide current 
which the citizens could not provide for themselves. "The operations 
of the committee would be limited if they were compelled to pay а given 
sum every year in aid of rates. He did not think the Gas committee 
were justified in paying the large amount they did in aid of rates. "Ihe 
desire of the Electricity committee was to encourage films to open works 
in the city. 

Ald. Нот moved that the Electricity committees proposal Те re- 
ferred back, but after discussicn the recommendation was adopted, 

At the meeting of the City Со пе] lest week Mr. Thes. 
Hi ds: n, deputy tcwn cl: rk, was appointed town clerk, in succession 
to Sir W. Н. Talbot, who hes beea retzi el as co. sultingtsoli-itor. 


The treffic revenue of the Corporation tramways for the vcer 
ended March 31 amounted to £777,220, on increase of £3,185 over 
1908. The number of car-miles run was 17.181,774. eveinst 
17,316,753. Тһе number of pessengers carried wes 159.049.096 
egainst 155,011,884. 


Marylebone (London).— At the meeting of the Council lest week 
Councillor Duncan Watson moved ** That a committee be appointed, 
composed of the chairmen of the standing committees, to inquire 
into the complaints made by electrical contractors of the methods of 
the sales department of the electricity undertaking.” 

Mr. Watson said he objected to the sales department carrying on that 
which was nothing more or less than municipal retail trading; it was 
speculative, and was detrimental, not only to the undertaking, but to 
the ratepayers who were contractors 

In reply to the statements by Мг. Watson, Ald. DEBENHAM., chaitman of 
the Electric Supply committee, said the Borough Council decided three 
months ago that И was necessary to have a sales department so as to 
increase the sale of electric Current; and the interests of the Council 
could never be the same as those of electrical Contractors. It was not to 
the detriment of the latter, but rather did the figures prove the contrary, 
for active business made it good for everyone. The committee did not 
compete with contractors or cut prices, and although Marylebone bad 
the largest number of electrical contractors, yet. she had the Dicvest 
number о“ dead services." is 

The motion did not receive much support, and ultimately it was те. 
jected by а large majority, only four voting for it. | 

Palestine.—The '* Deily Mail " announces that a scheme hes been 
prepared by a French Company for supplying the whole of Pelestine 
with clectricity. Weter power will be obtained from a fell on the 
Jordan between the Waters of Merom end the Leke of Gelilee. The 
generating plant will be erected on the west bank of the river, and 
electricity will be transmitted to all the chief towns of the country, 


Personal.—Mr. Justus Eck, engineer-in-chief to the Union Eh сне 
Co., Park-street, Southwark, S.E.. sailed оп April 9 by the ss. 
" Lusitania," for New York, with the intention of visiting the 
principal citics of the United States, for studying the letest Amcriesn 
developments in street, shop and railway lighting, end in the appli. 
cations of electricity to manufacturing and mining. 

Mr. Henry С. Adams, junior partner in Henry Adams & Son. had 
the honour of being the first candidate elected a fellow of the Society 
of Engineers. the president and council being already fellows under 
the articles of association. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 


— —— m 


Dr. J. Erskine-Murrey asks us to state that the rumour that he has 
been appointed. technical adviser to a wireless syndicate is untrue 
and calculated to injure his position as an independent consultant. 
He has no pecunisry connection with, or interest in, any particular 
system, his relations with all his clients being on the same besis, 
namely that of an occasional consultant. 


Plymouth.—Cable extensions, estimeted to cost £170. are to be 
made. Twelve metal filament lamps ere to be installed in the 
market. the annual charge for whieh will be £2. 15s. per lamp. 


Presentations, —On Ist inst. Mr. G. К. Craven, chief assistant 
tramways engineer to the Reading Corporation, was presented with a 
silver tea and coffee service by the employes and staff of the tram- 
ways department, as a mark of esteem and good wishes on his 
approaching marriage. The general manager (Мг. W. Binns) made 
the presentation. 

Morecambe Borough ofticials have presented a kit bag to Mr. 
W. H. Hall. late borough electrical engineer. 

Gravesend electricity staff have presented а gold mounted ebony 
walking stick to Mr. P. W. Naylor, who is leaving. 


Provisional Order Revocation.— The Board of Trade have revoked, 
as from April 4, the Renfrew Burgh Electric Lighting Order 1905, 

St. Anne's-on-the-Sea.— The following revised scale of charges for 
electric current has been adopted :-- 

Lighting: Maximum demand system, 6d. and 2d.. instead of 7d. and 
2d., or flat rate 45d., instead of 51d. Heating, power, &e.: First 200 
units 2d. per unit, and for each additional unit 11d., instead of 21d. for 
first 100, 2d. for second 100 units and 114. after. A discount 5 percent. 
is allowed for prompt payment. 

Councillor Норскіхѕох said: After making the reductions, there 
would still be £500 for relief of rates, bringing the sum so granted up to 
£4,000 in al. But it would be unfair for electricity users to have to pay 
an unreasonable price so as to provide funds to relieve gas users. Metal 
filament lamps and the revised scale made electricity compete with gas. 
The electricity undertaking was in the hands of an engineer (Mr. Clothier) 
who was worthy of a better post, and the successful results were largely 
due to his capable management. 

The Council have agreed to contribute £20 towards the cost of pro- 
motinyg a bill to give local authorities power to undertake wiring work, &c. 

Scholarships.-- Тһе London Inter-Collegiate Scholarships Board 
announce that an examination will be held on May 10 for 20 entrance 
scholarships and exhibitions of an aggregate total value of about 
£1.500 open to men and women, and tenable in the faculties of arts, 
science and engineering of University College, King's College and 
the East London College. Particulars from the Secretary (Mr. А. E. С. 
Attoe), University College, Gower-street. London. W.C. 


Sheffield.—An agreement has been arrived at between the Electric 
Light committee and the Yorkshire Electric Power Co. with reference 
to the supply of electricity by the Corporation to certain premises in 
Tinsley. 

The Electrice Light committee recommend that. the salary of 
the general manager of the electric supply department (Mr. $. E. 
Fedden) be increased from £800 to £900 per annum. 

Southport.—In future the Tramways and Electricity undertakings 
will be controlled by one committee. Мг. А. S. Black remains 
borough electrica! engineer and tramway manager, and Mr. T. 
Kendrew be:omes deputy cl-ctrica] engineer and tramway manager. 

Spain.—The Cia del Tranvia Urbano de Bilbao have applied to 
the Direccion General de Obras Publicas, Madrid. for a concession 
to construct and work an electric tramwey in Bilbao. The company 
have already obtained a concession for an clectric tramway in another 
part of the city. 

Swindon.—Mr. В. W. Grubb, the assistant electrical engineer, 
recently obtained an appointment at Dewsbury, and a successor is 
being advertised for. 

Taunton.— The borough electrical engineer (Mr. E. B. Thornhill) 
has tendered his resignation. 

The Rubber Boom.—In a well-reasoned review of the rubber 
situation the '* Financial News," of the ]2th inst., deals with the 
question of the effect of the great rise in the price of rubber shares 
and in the value of rubber properties on th revenue of the Eastern 


and Associated Telegraph Companies, and the Indo-European Co. 
(and, incidentally, other cable companies) arising out of this boom, 
The approaching issue of the Eastern Telegraph Co.s report and 
accounts for the current half-year is made the occasion of an in- 
teresting resumé of the company's financial position, stress being 
laid upon the conservative policy of the directors in regard to the 
building up of substantial reserves. | 


Thurstonland (Yorks).—The Council have asked the Yorkshire 
Elcetrie Power Co. to submit terms for the supply of electricity. 


Tramway Men's Hours.— On Tuesday the Parliamentary committee 
of the Trade Union Congress waited upon the Parliamentary Secre- 
tary to the Board of Trade (Mr. H. J. Tennant) to lay before him 
matters affecting tramway men. 

Мг. С. T. Jackson, general secretary of the Amalgamated Society of 
Tramway and Vehicle Workers, said the question he had to submit was 
a reasonable one—namely, that the men should be allowed a minimum 
rest time of eight hours between the time of finishing their day's labour 
and taking up duty again. The system which prevailed split the men's 
time into, perhaps, three, four or five hours. The men journeyed once 
or twice in a car. were taken off, and put on again. He contended that 
to compel a man to spread his labour over 14, 15 or 16 hours a day for 
five days of the week was most unreasonable. "The health of the men 
had been greatly affected by the long hours, and he suggested that the 
Board should ask for a return from the various tramway authorities, 
showing the system under which the day's labour was performed, the 
number of hours the men had to work, and the spread-over period to get 
their time in. 

Mr. TENNANT, in reply, said he agreed that an eight hours’ interval was 
а reasonable request, but there were difliculties with rega rd to the powers 
of the Board of Trade. They had wider powers in rela tion to railways 
than in relation to tramways. They could insist upon certain things 
on railways with regard to drivers and engines, but they had not similar 
powers in relation to the drivers of tramway cars. It had been stated 
that it was а common practice in certain trades to come to an agreement 
with employers in relation to an eight hours interval, and he suggested 
that the tramway men should come to a similar arrangement. 

Mr. JACKSON said they had tried that method and failed. The only 
course that might be open to them was to withdraw their men. They 
would not do that unless they were driven to it. 

Mr. TENNANT wished them to understand that the Board of Trade had 
no absolute powers of compulsion in the matter. If hard cases were 
brought to their notice, they would be glad to make representations to 
the Corporations employing the men. He could not make any promise 
with regard to advocating a double shift. 

Venezuelan Coast Cables.—The “Journal! Telegraphique " Һа 
announced that the following coast cables of the Cie Francaise des 
Cables Téligraphiques have been transferred to the Venezuelan 
Government :—Guayra to Puerto Cabello, la Vela to Coro à Mara- 
ca'bo, la Guayra to Carenero, Carenero to Guanta, Guanta to 
Cumana, Cumana to Porlemar, Porlamar to Carupano. 


Watford.— Arrangements have been made for supplying elec- 
tricity in Munden. 


Wilmslow.—The Council have renewed the agreement with the 
Alderley and Wilmslow Electric Supply (Ltd.) for public lighting 
for another five years. The company undertakes to carry out im- 
prevements in th» lighting of the main roads. Extensions have 
been passed for other districts, and it is stated that when these 
have been made nearly the whole of the main road from Manchester 
to Alderley will be lighted. 


Wireless Telegraph Notes.—The British Vice-Consul at Ymuiden, 
Holland (Mr. S. С. L. Reygersberg) reports particulars of an interest- 
ing experiment made recently in fitting several steam trawlers with 
wireless telegraph apparatus, enabling them to communicate with 
the State wireless station at Ymuiden. The experiment scems to 
have been thoroughly suecessful, one experience in particular show- 
ing its value. During the dock strike that occurred in the autumn of 
1909, steam trawlers at sea were warned not to return to Ymuiden 
harbour, but to proceed to British or German ports with their 
catches, It has also been found possible for the smack owners on 
shore to direct the trawlers at sea towards shoals of fish, of which 
information 1s received from the craft that arrive at Ymuiden. 

The " Yorkshire Post " of lith inst. states that, although the 
Board of Trade has repeatedly refused an inquiry into the various 
systems of wireless telegraphy, a Departmental Committee is about 
to be appointed with the view to the preparation of a measure to 
make wireless installation on board occan-going passenger ships 
compulsory. 

What is described as the first wireless message to be communicated 
between New Zealand and Australia took place on the 25th Feb., 
when Мг. J. H. A. Pike. who operates а private licensed station at 
Arncliffe, received a wireless message from H.M.S. “ Powerful," 
which vessel had left a few hours previously the harbour at Auckland. 
Mr. Pike claims that with low aerial wires (50 ft.) he is able, by means 
of a specially sensitive detector he has invented, to obtain communica- 
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tions which are not possible by any other means, and that he has 
"heard" messages from the “ Powerful," said to be the best 
equipped vessel in Australian waters, & distance of over 1,350 miles. 

The story goes that the undergraduates at Harvard Univeraity, 
U.S.A., have erected five wireless stations with the purpose of giving 
instruction and experience to the students, who are reported to have 
organised a joint stock company, and to have erected their central 
station in Holyoake House. The entire outfit is reported to be of 
the most modern type. 

Wolverhampton.—The Corporation have approved a report of the 
Electricity committee, recommending that, owing to the continu- 
ously increasing demand for electricity, extensions of the generating 
plant at the electricity station and also the laying of additional 
distributing mains at a total cost of £23.000-be proceeded with. 

The chairman of the committee (Mr. Gough Allen) explained that the 
maximum load had increased from 1,775 kw. in 1906-7 to 3,880 kw. in 
194.10. In consequence of the necessity of providing the machinery, 
tender had been advertised for, and he hoped the committee would be 
allowed before the next Council meeting to accept a tender. 

Workhouse Lighting.—Fulhem (London) Guardians have decided 
to wire the administrative block of the Belmont workhouse at 
Sutton. 


TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN " ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.— The rg10 Edition 
of the Big Blue Book is NOW READY, price 15s., post 
free in the United Kingdom, 153. gd. The volume 
brings & great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 3,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1910 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


West Bromwicu Electricity committee invite tenders for supply, 
тегу and erection of а 750 kw. 4.-с. turbo-generator and surface 
condenser, Specification, general conditions, forms of tender, &c., 
from the borough electrical engineer (Mr. W. A. Jackson), Electricity 
Works, West Bromwich. Tenders to the Chairman of the Electricity 


committee, Town Hall, West Bromwich, by May 2. See also an 
advertisement. 


The ЗЕСВЕТАВУ ОР STATE FOR WAR invites tenders for the supply 
of two plants for the production of hydrogen and oxygen by the 
electrolysis of water at the Balloon Factory, South Farnborough, 
Hants. Forms of tender from the Director of Army Contracts, War 
Office. Whitehall, London, S.W., where tenders are to be delivered 
by noon of May 4. See also an advertisement. 
 HawweRSMrTH (London) Council invite tenders for supply of 
XR stoneware cable ducts, with Stamford joints, 1,750 yds. of 

29 ht. concentric cable, and prepayment meters. Specifications, 
&е., from the borough electrical engineer (Mr. G. Gilbert Bell), 85, 
иш Palace-road, Hammersmith, W. ‘Tenders to the town clerk 
(№, Н. Thompson), Town Hall, Hammersmith, W., by 4 p.m. 
April 20, See also an advertisement. 

о are required by June 8, 1910, for the supply of six sections 

ia Lattery switchboard and equipment jumper wire and 

T : to the Postmaster-General's department in QUEENSLAND. 

үш ег forms and specifications from the Commonwealth office, 72, 
ictoria-street, London, S.W. See an advertisement. 

Tenders are invited, up to May 18, for the supply of paper insulated 

"Covered and brass ribbon taped cable to the Postmaster-General’s 


Department in QUEENSLAND. Tender forms and specifications 
from the Commonwealth Office, 72, Victoria-street, London, S.W. 
See an advertisement. 

Tenders are invited up to June 1, for the supply of eight 
sections of common battery switchboard to the Postmaster-Genera!'s 
Department, NEw Sourn Wa es. Tender forms, specifications, 
and general conditions may be obtained at the Commonwealth 
offices, 72, Victoria-street, London, S.W. See also advertisement. 


Tenders are invited up to June 8 for the supply of protectors, 
switchboards (small) and common battery telephones to the Post- 
master-General’s Department, QUEENSLAND. Tender forms, speci- 
fications and general conditions may be obtained at ће Common- 
wealth offices, 72, Victoria-street, London, S.W. бее also adver- 
tisement. 


LrTTLEBOROUGH Urban District Council invite tenders for the 
supply and laying of h.t. feeder cables, 1.4. distributors, roadwork, 
&c., for private lighting, and transformer kiosk, with transformers 
and equipment and switchgear in ‘substation. Copies of specifica- 
tion, forms of tender, &c., may be obtained from the clerk to the 
Council, Mr. Geo. H. Wild. The works are to be carried out in 
accordance with plans and specifications, which may be seen at, 
but not obtained from, the offices of the consulting engineers, Messrs. 
Hawtayne & Zeden, 9, Queen-street-place, London, E.C., from whom 
further information can be obtained. Tenders to the Clerk to the 
Council, Council Offices, Littleborough, near Manchester, by May 2. 


WALTHAMSTOW Urban District Council invite tenders for the supply 
and erection of one feeder booster set, switchboard and accessories. 
Copies of specification, &c., from the electrical and tramways engi- 
neer (Mr. G. R. Spurr), Priory-avenue, Walthamstow. Tenders (by 
post only) to the clerk of the Council (Mr. C. Sydney Watson) by 
noon April 22. 5 

Wuitwoop Urban Council invite tenders for copper cables, steel 
and wooden poles, supports, arms, insulators, &c., watertight street 
light fittings, meters, switchboard, instruments, &c. Specifications 
from Mr. H. Marsden, Electricity Works, Honley, and tenders to 
Mr. V. Hulme, County Chambers, Bradley-street, Castleford, Yorks., 
by April 28. 

GRIMSBY Corporation invite tenders for supply of а small three- 
wire balancer for c.c. system, and two years’ supply of c.c. motor- 
meters. Specifications from the borough electrical engineer, Mr. 
W. A. Vignoles, M.I.E.E., Electricity Works, Grimsby. Tenders 
by first post April 18. 

LrANDUDNO Urban Council invite tenders for replating batteries 
and supply of paper and vulcanised cable, feeder and distributing 
pillars, joint boxes, &c. "Tenders to Clerk of Council by April 23. 

DARTFORD Council require tenders by noon April 20 for supply of 
one feeder pillar and 900 yds. of 0-15 and 450 yds. of 0-07 paper- 
insulated lead-covered eable. Specification, &c., from the engineer. 

The Deputy Postmaster-Genera!, MELBOURNE, will receive tenders 
until 3 p.m. May 17 for supply of 1,010 reinforced concrete tele. 
graph poles, preferably of Australian cement. Local representation 
necessary. Specification from Commonwealth office, London. 

The Deputy Postmaster-General, BRISBANE, will receive tenders 
until noon May 18 for 1,760 yds. of paper insulated lead.covered 
cable. Local representation necessary.  Specitications from the 
Commonwealth office. London. 


The Consejo de Administracion del Puerto de MONTEVIDEO 
(Uruguay) require tenders by 3 p.m. July 4 for supply of 20 electric 
cranes. 


TENDERS RECEIVED AND ACCEPTED. 


Keen competition for a contract for the supply to the Danish 
Government of submarine vessels in which European and American 
contractors were competing, has resulted in the contract being 
placed with Messrs. Whitehead & Со. (Ltd.), of Fiume, Hungry. 

Sheffield Tramways committee has accepted the tender of Had- 
field's Steel Foundry Co. for the manufacture, supply and delivery 
of special track work at £1,000, plus £213. 7s. 104. for rails and fish- 
plates to be supplied by the Corporation. 

Plymouth Town Council has accepted the tender of Willoughby 
Bros. for tramway blocks at 6s. 6d. per cwt., brake slides, 2d. each, 
steel slipper block bolts, 54. each, and steel suspension bolts, 15, 4d. 
each. 

Sheffield Electricity committee have accepted the tender of tho 
Electric Construction Co. for a rotary transformer and switchgear 
at £302. 15s. 10d. 


Battersea (London) Council has accepted the tender of the General 


Electric Co. for annual supply of arc lamp carbons, and of Callen- 
der's Co. for annual supply of cables. 


42 THE ELECTRICIAN, APRIL 15, 1910. 


Warrington Council have accepted the tender of Chamberlain & 


Hookham for keeping the tramway meters in repair at 3s. 3d. per 
meter per annum, 


The Clyde Navigation Trustees have &ccepted the tenders of 
Siemens Bros. Dynamo Works for additional generating plent at 
£6,442. 

Tonbridge Council have placed an order with the British Thomson- 
Houston Co, for motor meters; with W. Geipel & Co. for earbons, and 
with the Western Кеспе Co. for cables for a year. 


Colehester Corporation have accepted the tender of the Stendard 
Cable Mfg. Со. for distributor са Ые at £242. 5s. 


Bradford Corporation have accepted the tender of Thermit (Ltd.) 
for welding 600 tram-rail joints at £596. 

Chester-le-Street Guardians heve accepted the tender of G. Н. 
Armstrong for en electric fan for the laundry et £27, 58. 8d. 


St. Helen's Council have accepted the tender of the British Insu- 
lated & Helsby Cables for cables, 


Battery Contracts.—The stora.e battery at Rochester (Australia 
Commonwealth) central station, mentioned in our last week's 
edition was, we are informed, supplied. by the Р.Р. Battery Co. 
through their local representative. Mr. T. К. Steanes, 

The order for the large storage. battery required by Guildford. Elec- 
tricity Supply Со. has been placed with the D.P. Battery Co., who have 
also undertaken its maintenance for 10 vears. 

Leek District Council and Letchworth Garden Сиу, having found it 
necessary to enlarge their plant, have decided to adopt larger storage 
batteries, and have again placed orders with the D.P. Battery Co. 

BUSINESS NOTICES. 

Mr. J. E. Kingsbury has removed from Norfolk House, Victoria 
Embankment, to 7. Nerjeant’s Inn, Temple. London, B.C. Tele- 
graphic address, “ Rexinter London” ; telephone 2418 Central. 


The partnership between Wm. Taylor Thomson, Jes. Knox, 
Chas. Nugent Knox and Wm. Brown Macdonald (trading as Thom- 
воп. Knox Co.), electrical and mechanical engineers, &c.,. 10-12, 
Serutton-street, Finsbury, London, B.C., 4. Marsden-square, Man- 
chester, and 109, Argyle-street., Glasgow, hes been dissolved. The 
business in Scotland and Lrelend will be carried on by Mr. Thomson 
and the business in England by Mr. Jas. Knox, both trading under 
the stvle of Thomson, Knox & Co. 


Robt. Arch. Dunt and Edwd. N. Bedells (trading es В. А. Dunt 
& Co.). electrical engineers, 91, High-street. Southampton, have 
dissolved partnership. Debts by Mr. Bedells, who continues as 


Ы 


5. N. Bedells & Co., at 83, Above Bar, Southampton. 


Electrical Engineering inSweden.—The Genera! Electric & Manu- 
facturing Co, of Sweden ( Allmana Svenska Elektriska Aktiebolaget) 
have recently opencd offices at Norfolk House, Laurence Pountney- 
hill, Cannon-street, E.C., under the superintendence of Mr. N. Н. 
Busch. who will act as representative in this country. Ап illus- 
trated booklet issued on the occasion of the firm's 25th birthday 
gives а good idea of their activites. In this an interesting account 
of the work is to be found, while technical chapters on the * Develop- 
ment of Continuous-current Engineering" and. " Switeliboard 
Apparatus and Special Devices ° are well worthy of study. А 
chapter on * Some of the installations end power schemes carried 
out by the Allmana Svenska Elektriska Aktiebolaget” contains 
details of power stations, rolling and paper mills and other applica- 
tions of electrical machinery. Much of the plant now in use т 
Norway for producing nitrates from the atmosphere has been sup- 
риса by this firm. 


For Sale.—In another column en electric light and power under- 
taking is advertised for sale as а going concern. 

Factory Premises for Sale.—Mr. Г. Warman, 52, Chancery-lane, 
London, W.C., has for sale some well-equipped factory premises in 
Reading. See an advertisement. 

Telegraph Code Economiser.—Messrs. Sidgwick & Jacksou, of 5* 
Adam-street, Adelphi. London, W.C., have just issued, price 10s. 6d. 
net. a new and revised edition of Rose's * Universal Code Econo- 
miser." prepared by Мг. Sydney Rose, A. M.Inst. E.E., The“ Econo- 
mixer ` is designed to work es an adjunct to all existing code books. 
and Mr. Rose claims that it is the only system by which a transposi- 
tion error, of whetever magnitude. can be detected at sight, end 
reetified immediately by the recipient of the message. "The fact 
that à new edition of this ingenious system has been called for 
indicates that code users, who are an increasing class, have found 
the method propounded by Mr. Rose of service. The bearing of 
such publications on the question of telegraph rates can perhaps be 
no more clearly shown then by a perusal of this work, which is a 
graphice example of the epplication of scientific treatment to everyday 
commercial transactions. |n view of recent declarations as to the 
use of code vocabularies the new edition of Mr. Rose's '* Economiser `” 
is timely. 


Osram Lamps for Ship Lighting.— Applied science has revolu- 
tionised ocean travel, and nowedays one is able to enjoy all the 
comforts of home life whilst travclling from continent to continent. 
Proper ventilation is secured by means of electric fans, heating by 
means of electric radiators; and clean, healthy and wholesome 
illumination by means of the electric light. For obvious reasons 
gas has never found a notch in the evolution of lighting on board 
ship. and it has been left to electricity to provide the long and keenly 
needed improvement іп shipping illumingtion. — Practically the whole 
of the large liners are now cquipped with their own electric lighting 
plant, and the Osram metal filement lamp has come largely into 
favour on account of its remarkably long life and low current con- 
sumption. One of the White Ster lincrs upon which Osram lemps 
ere fitted throughout has just returned to port efter a five months’ 
cruise, and the engineers report states thet only one lamp has 
failed throughout the whole period of absence. elthough the average 
life of the lamps in question is already over 700 hours. We are in- 
formed that this liner is leaving for another cruise with identics!ly 
the same lamps. and are taking only half the usual number of spares 


on account of the present perfect condition of the lamps now in- 
stalled. 


Welding of Rail Joints.—Thermit Limited are carrying out the 


welding of the joints in conneetion with the construction of an 
cleetrie tremway in Edinburgh. 


CATALOGUES, &c. 


COMBINED PAPER КхіғЕ AND. BELL Резн.—А description of а 
useful piece of apparetus for the writing table is sent us by the 
Generel Electric Со. Its objcet is sufficiently explained by the 
accompenying illustration, which also shows the neat wey the wires 
are led in so as not to interfere with the cutting part of the instru- 


ment. А further edvantege is that. owing to the flex being always 
visible the paper knife cannot get lost under the documents on the 
desk, as so often happens with the ordinary type. 


Dry CkLLSs,.— We have received from Messrs. Siemens Bros. & 
Co. copy of their Istest eztalogue deeling with dry cells and dry cell 
atterics, which supersedes the list of August lest. It differs 
from the earlier list in certain minor respects, end information regard- 


ing ignition coils, suitable for use with Obech dry bztteries is included. 


We have also received from Messrs. Siemens two Icaficts dealing 
respectively with bell wires and motor cer leeds. These are supple- 


mentary to thcir catalogue on vuleenised India rubber wires and 
cables. 


“ VENNER” TIME SwiTCH.—We mean it to be a compliment 
when we say the most interesting part about the pamphlet recently 
issued by Venner & Co. dealing with their well-known time-switch 
is the way in which various well-known quotations have been 
adapted to what may be called electrical uses. There is, however, 
much useful information and diegrems anent the switch. whose 
advantages should certainly be considered by those who are likely 
to require time switches. 

SwiTCHES.— We have received from Ernest Е. Moy (Ltd.) è com- 
plete catalogue of their well-known switches. These cover а wide 
range end are eosily edaptable for all kinds of electrical work. 

EpISWAN SPECIALITIES.—The Edison & Swan Company have 
ready a number of lcatlets dealing with the numerous electrical 
articles turned out by them. These include combined switch 
sockets end plugs, instruments of various types, enclosed arc lamps 
and arc lamp accessories. 


INSTALLATION Nkws.—The current number of “ Installation 
News " contains details of the new Simplex combined wall plug and 
lampholder adaptor, &c. 


A. K.G. Zkrrva,— The current number contains a well illustrated 
account of some electric pumping installations, and a hydro-electric 
scheme in Formosa is dealt with. An article by Mr. Forner gives 
some interesting details of the steam consumption of turbines, and 
there is a descriptive article on the harbonr works at Constantza. 


Imports.—The following are official values of electrical machi- 
nery, material and apparatus imported into this country (a) during 
March, 1910, and (5) during the current year from Jan. 1 to March 31. 
with the increases or decreases compared with the corresponding 
periods of 1909 :— 

Electrical machinery (a) £54,275 (decrease £322), (b) £137,419 (in- 
crease £18,082); telegraph and telephone cables (a) £9,688 (decrease 
£275), (b) £37,178 (increase £12,373); telegraph and telephone appa- 


\ 
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ratus (a) £16,721 (decrease £2,863), (5) £41,901 (decrease £2,421) ; 
other electrical wires and cables, rubber insulated (a) £12,421 (increase 
63.183), (b) £36,240 (increase £22,291); with other insulations (а) 

2728 (decrease £9,936), (b) £6,069 (decrease £23,819); carbons (а) 
{12.342 (increase £941), (b) £35,746 (decrease £432); glow lamps (а) 
{55.250 (increase £27,282), (b) £139,968 (increase £21,365); arc lamps 
and electric searchlights (a) £101 (decrease £214), (b) £1,276 (decrease 
Бб): parts of arc lamps and searchlights (other than carbons) 
£4.95 lincrease £533), (b) £17,374 (increase 65.011); primary and secon- 
dary batteries (а) £3,624 (decrease £767), (b) £9,457 (decrease £4,750), 
Total of electrical goods and apparatus, other than machinery and tele- 
emph and telephone wire (a) £126,395 (increase £21,246), (b) £348,377 
(increase £20,048). 

Exports.—The exports of electrical machinery, material, &c. (a) 
during March, 1910, and (5) during the current year from Jan. 1 
to March 31, and the increases and decreases compared with the 
corresponding periods of 1909, are as follows :— 

Electrical machinery (a) £118,091 (increase £6,392), (b) £317,761 
(decrease £16,837); telegraph and telephone cables (a) £640,004 (in- 
crease £594,878), (b) £743,240 (increase £644.996) ; telegraph and tele- 
phone apparatus (a) £12,221 (decrease £3,062), (b) £35,354 (decrease 
£14.546); other electrical wires and cables, rubber insulated (a) £23,788 
(increase £2,079), (b) £98,197 (increase £35,582); with other insulations 
(a) £20,651 (increase £1,267). (b) £46.688 (decrease £13,218) ; carbons (а) 
£1.015 (increase £419), (b) £4,578 (increase £2,511); glow lamps (a) £10,720 
(Increase £3,328), (b) £31,830 (increase £14,421) ; arc lamps and search- 
lights (a) £1,529 (decrease £1,452), (b) £4,968 (decrease £1,121); parts of 
arc lamps and searchlights (other than carbons (a) £907 (decrease £1,454), 
(b) £3.518 (decrease £1,551): primary and secondary batteries (а) 
£543 (decrease £5,689), (b) £26,369 (decrease £4,064). Total of elec- 
trical goods and apparatus, other than machinery and telegraph and 
telephone wire (a) £758,160 (increase £597,516), (b) £1.110,996 (increase 


£87,512). 
BANKRUPTCIES, LIQUIDATIONS, &c. 


At Liverpool Bankruptcy Court on Monday, before Mr. Registrar 
Howarth, Mr, Alfred Horswell Gibbings, electrical: engineer, of 
Gambier-terrace, Liverpool, appeared for public examination. The 
liabilities were returned at £2,784, assets £56. 
Debtor stated that he had held successively the posts of electrical 
engineer to the Hove Commissioners, Hull and Bradford Corporations. 
H^ had also been chief engineer to the South Lancashire Tramways Co. 
md the Stalybridge. Hyde and Dukinfield Tramways & Electricity 
Boar. He commenced practice in Liverpool in February, 1906, as a 
evil and electrical engineer. and until June, 1907, was in partnership 
with а Mr. Chauntler.. In Мау. 1908, he made an agreement with the 
North British Electrical. Power Synd. to act as consulting engineer in 
regard to some proposed works for the distribution of electrical energy 
In Scotland, from which very lucrative results were anticipated, with the 
prospect of developments on similar lines in Lanashire and the north of 
England. The intended operations were stopped, however, by sec. 23 
of the Electrie Lighting Act, 1909. That section had been inserted by 
the House of Lords on the third reading of the bill without any intimation 
иг publicity being given. The effect of the section was to render it 
impossible fora private company or individual to supply electrical energy 
lo customers in any area in competition with a local authority or other 
statutory undertaker without obtaining a provisional order. The cost 
of obtaining a provisional order, owing to the opposition to be expected 
and the probable restrictions that would be imposed, placed it out of the 
Tower of the syndicate to proceed. His agreement with them was, 
therefore. terminated, and а scheme which he had in hand in Yorkshire 
E “milarly frustrated. He attributed his position entirely to the act 
D question, 
Ап order was made for an amended deficiency account, and the ex- 
amination was adjourned to May 9. 
Ну. К. P. Barham (trading as the South of England Electrica! 
Engincering Co.), 60, Fratton-road, Portsmouth. has been adjudicated 
bankrupt. 
A dividend is to be paid to the creditors of Thos. Louis Callender 
(lately trading es the Shamrock Cycle Co.). electrical engineer, 
Grove-place, Nt. Helier's, Jersey. Claims to Mr. E. W. Hum- 
phrevs, 4, Castle-place, Nottingham, by April 28. 
Mr Geo, E. Corficld, Balfour House. Finsbury-pevement, London. 
EC. has been appointed trustee in the benkruptey of Joseph Aug. 
Bauer (treding as the Electrical & Genere! Engineering Co.), 17, 
Greccchurch-street,, London, E.C. 
р la Contraflo Condenser Co . (Ltd.) and the Contraflo Continental 

dents Co, (Ltd.) have passed and confirmed resolutions to wind up 
the respective companies, and to appoint Mr. Wm. S. Gregg (3 and 5, 
CPwn-court, Old Broad.street, London, Е.С.) liquidator with 
authority to consent to the registration of and enter into an agrce- 
ment with the Contraflo Condenser and Kinctic Air Pump Co. (Ltd.) 


E receiving order has been made agzinst Wm. Hy. Pelmer 
Четте, lately trading et 7, Gt. Cestle-strect, Oxford-strect, 
vendo, W. The first meeting of creditors will take place on 
: pril 27, and the public examination on May 6, both at Bankruptcy- 
build ings, London, W.C. 


COMPANIES' MEETINGS AND REPORTS. 


BABCOCK & WILCOX (LTD.)—The net profit during the year ended 
Dec. 31 last was £360,003. 15s., which, with £43.278. 19s. 9d. brought 
forward, made £403,282. 14s. 9d.  Deductine the interim dividends(paid 
in October) of 3 per cent. on the preference and of 8 per cent. on the 
ordinary shares (£69,400), the balance was £333,882. 145. 9d. The 
directors recommend that the following dividends be paid for the half- 
year ended Dec. 31—viz., 3 per cent. on the preference shares, less tax 
(£3,000), and 8 per cent. on the ordinary shares , tax free (£66,400), and 
also а bonus of 8 per cent. on the ordinary shares, tax free (£66,400) ; 
also that £100,000 be placed to reserve, £25,000 to dividend equalisation 
fund, £10,000 to a staff pension fund, leaving a balance to be carried 
forward of £63,082. 14s. 94. Although the sales during 1909 did not 
show much improvement compared with the previous year, the year's 
trading was beneficially affected by some older large contracts which 
during 1909 came into the accounts. The companies with which the 
company is connected gave increased returns. The cost of production 
of certain of their manufactures was also reduced during the year by 
improvements in machinery and organisation. Those factors having 
increased the profit as compared with last year. the directors consider 
that they are justified in suggesting the distribution out of the profits 
of 1909 of a somewhat larger bonus. 


BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.)—During 1909 
the lamp connections increased from 84.052 to 89.282 8 c.p., and not- 
withstanding the introduction of metal filament lamps the sale of current 
shows a slight increase. Including £296. 195. 114. forward, the profit was 
£12,196. ls. 5d., and after payment of interest, &c., (£3,202. 10s.) the 
balance was £8,993. 11s. 5d. The directors recommend a dividend at 
the rate of 7 per cent. (making 51 per cent. for the year). £2,096. 4s. 4d. 
is placed to reserve for renewal of plant and £2,600 to general reserve, 
leaving £172. 7s. 1d. to be carried forward. 

CALCUTTA TRAMWAYS СО. (LTD.)—The receipts during 1909 were 
£174,430 and working expenses £107,677, leaving £66,752, which, with 
£333 brought forward, makes £67,085. Interest and dividend on pre- 
ference and ordinary shares paid absorbed £42,449, leaving £24,636. 
The directors propose payment of a final dividend of 2s. 6d. per share 
(making 43 per cent. for the year), adding to depreciation £7,000 and 
carrying forward £435. The year's traffic receipts exceeded those of 
1908 by £8,879, due in a great measure to extensions. 


CANADIAN GENERAL ELECTRIC CO. (LTD.)—The report for the past 
year stated that, owing to financial and industrial depression, the first 
half of the year showed discouraging results. Fortunately, the latter 
part of the year showed such decided improvement that the directors 
almost succeeded in equalling the earnings of the previous year. At the 
time of closing the books there was more work т progress т various 
stages of completion than since 1907. Since the close of the year the 
marked improvement in volume of orders received had been maintained, 
and present trade conditions warrant the belief that the improvement 
will continue. Within the last two or three months the company had 
secured some of the most important contracts for electrical apparatus 
ever awarded in any country, totalling nearly 200.000 n.r.. including three 
generators of 15.000 н.р. each, three generators of 12.500 n.r. each, and 
two of 11.000 н.р. each and for size and importance had no counterpart 
in the world to-day. 

CITY (OF BRISBANE) ELECTRIC LIGHT CO. (LTD.)— During the half. year 
ended Jan. 31 the output was 1,066,088 units, against. 976.786 for the 
corresponding period of 1908.9. The revenue from sale of electricity 
increased by 20 per cent. The credit balance was £4,456. 3s. 5d.. which, 
with balance forward, made £5,860. 1s. 14. Besides the preference divi- 
dend, a dividend at the rate of 81 per cent. on the ordinary shares, and 
at the rate of 8} per cent. on the contributing shares were paid, together 
with a bonus at the rate of 2 per cent. on both the fully-paid ordinarv and 
contributing shares. The balance (£1,950. 119. 6d.) was carried forward. 
Good progress has been made with the new waterside power house, and 
the directors have ordered another 700 kw. turbo-generator, which, with 
the necessary boilers, pumps, &c., will, it is hoped, be ready for use early 
in 1911. The laying of mains in the City Valley area has made steady 
progress. і 

INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.)—Mr. J. G. В. 
Stone, who presided at the mecting on Tuesday, said that the loss which 
had previously resulted from the working of the tramway had been 
eliminated and their business was gradually improving. Electricity supply 
for lighting and power for fans and other purposes showed an Increase, 
and the returns received for this year also showed improvements in all 
directions. 

INDO-EUROPEAN TELEGRAPH CO. (LTD )— The directors’ report. for 
the year ended Dec. 31 last states that the company's traflies show a 
steady increase and have been carried with gratifving accuracy and speed, 
to which the direct working between London and Karachi has contributed 
to a marked extent. The company's lines are maintained in the highest 
state of working efficiency, but it has nevertheless become evident that 
the constantly increasing traflics render imperative а permanent inerease 
in the carrying capacity of the system, and the directors are taking active 
measures with that object. The chief difliculty with which the company 
has had to contend during the year has been the simultaneous lengthy 
interruption of both the cables across the North Sea, in which the 
company has leased wires. The question of additional cross-Channel 
cable accommodation is also receiving the close attention of the directors. 
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аа revenue from message account and other sources amounts to 
£145,603. 17s. 54., compared with £132,837. 4н. 4d. for 1908, an increase 
of £12,766. 13s. 14. The expenses were, on commercial and general 
account, £49,386. 155. 9d., and on maintenance account £28,009. 7s. 7d., 

total £78,296. 3s. 4d., against £75,733. 155. Sd. for 1908, an increase of 
£2,562. Ts. Nd. After deduction of income tax paid and adding the 
balance from 1908, the available total is £70,478. 1s. lid. Deducting 
interim dividend of £10,625 already paid, £59,853. Is. 114. remains for 
distribution. The directors now propose to declare a dividend for the 
six months ended Dec. ЗІ, 1909, of 17s. Gd. per share (making with the 
interim dividend 6 per cent. for the year) and а bonus of 20s. per share, 
both tax free, and to make a special distribution of £12,750, equivalent 
to Los. per share, out of interest upon certain investments and advance 
accounts. This distribution will also be tax free. The y also propose 
to set aside £15,000 towards cost of increasing the carrying capacity of 
the system. and to hand over £5,000 further to the trustees of the retire- 

ment trust fund, carrying forward £7,978. Is. Ild. 

METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—Tne total revenue for 
1909 (including dividends from associated companies) amounted to 
£363,612. 163. 64. Traffic receipts (£326,441. Os. 2d.) show an increase 
of £20,428. 7х. 94. Dedueting expenses, including £18,315 for recon- 
struction and renewals, and writing down preliminary expenses, &c., by 

£3,091, there remains $50.437. 9s. 11d., making, with £3.707. 8s. 3d. 
brought forward, a total of £54,144. 183. 2d. The directors recommend 
that £6,000 be placed to reserve, that payment of the preference dividend 
(£25,000) be paid, and that an ordinary dividend of 5 рег cent. (£19,566. 
175.) be declared, leaving £3,578. 1s. 2d. to be carried forward. 

NORTH METROPOLITAN ELECTRIC POWER SUPPLY CO. —Revenue for 
1900 amounted to £88,025. 8s. 114., increase £14,051. 5s. over 1908, and 
expenditure was £44,504. Ох. 94.. an increase of £1,290. 18s. 4d. The 
balance of £44,421. 85. 2d. at credit of net revenue account, together with 
interest receivable and amount. brought. forward, makes a total of 
£47,040. Os, Sd. After providing for interest and transferring £2,000 to 
reserve for redemption of debentures, there remains £34,315. 6s. 3d. The 
directors recommend that. £7,000 he placed to depreciation and £3,500 
he written off preliminary expenses, &c. Cumulative preference dividend 
amounts to £1,976. 14s. 3d., and an ordinary dividend of 6 per cent. 
£21,001. 4s., leaving £837. 8s. to be carried forward. Capital expenditure 
during the year was £40,262. 125. 8d.. making £535,968. 5s. 94. The 
total number of units sold during the year мав 16,402,447, against 
14,069.61), an increase of 2,332,836 (16-5 per cent.). Willesden Council 
have decided to continue to take from the company a supply of energy 
in bulk for seven years further from Februaly, 1911. The business of the 
North Me ‘tropolitan Electrical Power Distribution Co. (Ltd.) at Barnet, 
Enfield, Hertford and St. Albans continues to expand satisfactorily, the 
total connections to the mains at Dec. ЗІ being equivalent to approxi- 
mately 61,450 30 watt lamps, compared with 45.200 at December, 1908. 
Four additional sections of light railway in Middlesex were opened for 
public traftic during the year, bringing the total length operated to 
Əl} miles. The remaining 4] miles of the authorised light railways of 
Middlesex County Council are in course of construction, and will pro- 
bably he complete d before the end of 1910. The purchase of the portion 
of the Harrow-road tramway in London by London County Council was 
completed on Oct. IS last. Since that 4: ate the company have continued 
to work the line under agreement. The extension of the tramway to 
Edgware-road is being constructed. The company holds 40,000 ordinary 
shares in the North Metropolitan Electric Power Supply Co., the revenue 
of which shows a satisfactory expansion, the number of units sold during 
the past year exceeding 16,000,000. The dividend receivable for 1909 
amounts to £21,000 (6 per cent., against 5 per cent. for 1908). 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. (LTD.)—The 
chairman (Мг. W. Gascoyne Dalziel) stated at the meeting on Tuesday 
that, owing to the closing of the Cwmbran station and the working of 
the Treforest station by the Treforest Company, their owre comp: any was 
for the first time in its history not making а yearly loss on working. 
During last year the Treforest Company's output had increased from 
1.045.125 units in 1908 to 9,833,032 units in 1909. and the cost of gene- 
rating had been considerably reduced. Ап additional 1.300 н.р. had 
been connected with the Treforest: area, and the total now connected 
was 9,825 Н.Р. An agreement had been entered into with Caerphilly 
Council for the acquisition of their provisional order. The Treforest 
Company were considering an extension of plant. 

WYCOMBE ((BOROUGH) ELECTRIC LIGHT & POWER CO. (LTD.)—At 
the meeting lust week it was reported that during the past ycar the con- 
nections had risen from 49,648 to 51,025 8 c.p., an increase of 1.377 8 c. p. 
Including £77. 5s. 2d. brought fore ard, the profit was £4.900. 4s. 7d.. 
and after S interest (£3,017. 48s. 2d.) the balance was £1,883. Os. 5d.. 
out of which payment of а dividend of 2 per cent. for the year was 
authorised, к. 


-— ————— — 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


STEPHEN COTTON & CO. (LTD.) (5,518) — Кер. in Dublin March 20, 
capital £20,000 in £1 shares, to takeover the business of iron and brass 
founder, electrical engineer, &c., carried on at Belfast, by Chas. C. 
Cotton under the sty le of Stephen & Co. Private company. First 
directors, C. C. Cotton, J. S. Cotton and Н. C. Kennedy. Reg. office, 
Sidney-street West, Belfast. 

A. DEAN & CO. (LTD.) 


(108,457.) — Reg. March 29, capital £1,000 in 


£1 shares, to carry on the business of electrical engineers, dealers in elec- 
trical fittings, cables, wires and sundries, contractors for electric instal- 
lations, &c. Private company. First directors, A. Dean and Mrs. M. 
St. C. Dean. Reg. office, London House, London-road, Norbury, Surrey. 


ELECTRICAL ADVERTISING CO. (LTD. (105,465. )—Reg. March 29, 
capital £1,500 in £1 shares, to carry on the business of engineers, machi- 
nists, electricians, mac "hine makers and dealers, &c. Private company. 

FOSTER & PULLEN (LTD.) (108,579.)—Reg. April 4, capital £5,009 in 
£1 shares, to carry on the business of electriciaus, gas engineers, &c., 
and to acquire the business of lighting specialists, brussfounders, &c., 
carried on ut Bradford. Private company. First directors, W. Grange 
(managing director and chairman), G. Grange and H. Pullen. 


STATUTORY RETURNS. 

ATLAS CARBON & BATTERY CO. (LTD.)—Return to Dec. 15 gives 
capital аз £2,000 in £1 shares. all of which have been taken up. £8 
has been received and £1,992 is considered as paid. Mortgagos and 
charges, £3,000. 

BUDE ELECTRIC SUPPLY CO. (LTD.)—In return to March 26 capital 
is £7,000 in £1 shares, of which 4,773 have been taken up. £4,768. 12s. 64. 
has been received, leaving £4. 7s. 6d. in arrears. Mortgages aud 
charges, £2,500 mortgage debentures. 

CAMBRIDGE ELECTRIC TRAMWAYS SYND. LTD.) —Return to Feb.21 
gives capital as £5,000 in £10 shares, of which 107 have been taken 
up. £9. 03. 444. per share has been called up on 90, £10 per share on 
10 and nilon 7 shares and £911. 12s. ld. has been received. Mort- 
gages and charges nil. 

CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. (LTD. 
According to return to March 17 capital is £2,100,000 in £5 shares 
(130,000 preferred, 150,000 ordinary, 80,000 City Undertaking ordinary 
and 80,000 City Undertaking preferred). 80,000 preferred, 80,000 
ordinary, 80,000 City Under Е preferred and 70,00) City Under- 
taking ordinary shares taken up. £5 per share called up on 80,000 
preferred, 80, 000 ordinary and 80,00) City Undertaking preferred. 
£1,200,000 paid. £350,600 considered as paid on 70,000 "City Under- 
taking ordinary shares. Mortgages and charges, £1 ,045,735. 

ELECTRIC WIRING & FITTINGS CO. (LTD.) —The capital in return to 
Feb. 16 is £5,000 in £1 shares. 1, 382 shares taken up. £1,375 paid, 
leaving £7 in arrears. Mortgages and charges, nil. 

WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.) — 
ia return to March 14 capital is £250,000 in £1 shures. 150,000 sh ares 
taken up. £150,000 paid. Mortgages and charges, nil. Return of 
allotments made upto March 19 shows a further 10,00) shares allotted 


for cash. 
MORTGAGES AND CHARGES. | 

SUNBEAM LAMP CO. (LTD.)—Issue on March 23 of £60) debentures» 
part of a series of which particulars have already been filed. 

TRAFFORD POWER & LIGHT SUPPLY (1902) (LTD. )—Debenture, dated 
March 30, to secure £25,000, charged on company's undertaking and 

property, S us and future, including uucalled capital (f апу). 
Holders, Y T. Glover & Co. 

VACTITB WIRE CO. (LTD.) - Particulars of £3,000 debentures created 
Nov. 18, but have been filed, the whole amount being now issued. 


Property charged, company's plant, fixtures, stock and other assets. 
No trustees. 


CITY NOTES. 


Dmm 


MEMORANDA (April 14).—Bank rate 4 per cent. (since February 17, 
1910). Price of silver, 2424. per oz. Consols 814 —8154 for moncy, 
and 814-813 for account. Consolas Pay Day, May 5; Stock and 
Shares Continuation Day, April 27 ; Ticket Day, April 28; Pay Day, 
April 29; Mining Shares Carry Over Day, April 26. 

PRICES oF METAIS (London).—Copper, cash, 571; three months, 
581. Lead. English, 12;— 134; foreign, cash, 123—121.  Spelter, 
foreign, 223—223. Tin, English, 1461 —1481; foreign, cash, 1484— 
148} ; three months, 1501—1501. Iron, Cleveland, cash, 51/1, and 
three months, 61/10. 


BABCOCK & WILCOX (LTD.)—The directors have declared a divi- 
dend of ЗА. 224. per share (tax free) on the ordinary shares, making 24 
per cent. for ‘the ^ year 1909. compared with 20 per cent. for 1903. 

CONSOLIDATED SIGNAL CO. (LTD.)— The directors have declared an 
interim dividend for the half.ycar to Feb. 16 of Ва. per share (tax free) 
on the ordinary shares. 

CUBA SUBMARINE TELEGRAPH CO. (LTD)—The directors have 
declared a dividend at the rate of 6 per cent. per annum. 

DIRECT UNITED STATES CABLE CO. (LTD.)—'l'he Board have re- 
solved to pay an interim dividend of 4s. per share (tax free) (being at 
the rate of 4 per cent. рог annum) for the quarter ended March 31 last, 
payable 25th inst. 


FLEMING, BIRKBY & GOODALL (LTD.)—4 dividend of 6 per cent. ha 
been declared. 

STOCK EXCHANGE NOTICES.—'l'he Stock Exchange committee have 
granted a quotation to $20,000,000 4} per cent. funding and real estate 
mortgage 50 year gold bonds (due 1950) of the Western Union Tdegraph 
Co. The committee have be.n asked to appoint a special settling day 
in and grant a quotation to a further issue of £2,500,000 41 per cent. first > 
and gencral mortgage 30 year bonds (London issue) of the New York 
Telephone Co.. and also to allow 600,000 £1 fully-paid ordinary shares 
of Mather & Platt (L.td.) to be quoted. 
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"TE in oe а о] 452|+ 2311 13 3,125 |+ 378 St. 43%! Do. 44 per Cent. Debs. ................ 10 —72 65 0: Jan, duly - vs 
qu S de yo A. JR Ba |. 9 572 | - 67| ŭi 795 |- 722 |] E I 3 | І. of Thanet E.T. & Lt 5 per Cent. Pref. б —1% |4 14 0 | Mar, Sept, ee es 
à 56 | E ‚оао pras 10 | 964 | — 244 2 1.426 |— 394 | St. ?0 Do. 4 per Cent. Deb. Stock ............ 6 3 Oi Jan, July es Pe 
abs т ies. 9. 3599 —  59| 23 9,399 |- 520 1С. 5/6 | Lanarkshire Tramways .................. | 91—1- 16 0 о! Feb, Aug | e| a 
и Я teste eee, » | £20t}+ 330] 13 | 12.648 |+ 1,694 | St. 5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Stk.| 861—884 513 0 | ‘an July | .. | .. 
ee младо... | Т 4 " ‚, Ж m Ls d. ав London United Trams, 5% Cum. Pref. ....! i—st ste | jan, ушу 3l .. 
"T p D ttes о 1 52. + *16| 13 515 |+ 92 | St.| 4% | Do. 4 per Cent. Ist Mort. Deb. Stock... .| | —74 580 ‚Шу | 74] 714 
' i. : — Ип Н 1 395 | + 172 13 2.004 + 379 St. Sis Mersey Con. Ord. Stock... ааа ае ао Pere. ve | Feb, Ang .: е 
tee id Pa . 6 345 | — 46| 14 5347 |+ 174 104 | Metropolitan Elec. Tramways Ота......... | kai} | és | il oa 
ер ы па » 9 798 | — 170! 1 798 |- 10 lj. Do. . Deietred ынна Кенан | ен. April ....| d . 
Md Mir | а. УИ a 9 467 | — 63 14 7.426 + 516 1 0/6 Do. 5 per Cent. Cum. Pref. ............ 11 — tt i 95:2 9 | Feb, Aug god 1 
qd rt ai EM ха ‘ion... | .| Mar, 3l 4'6 | + 65 52 19.862 !+ 541 F St. ‚40 Do. 4$ per Cent. Deb. Stock......... ...| 96 92 (09 ! 0 Jaa, July 96; 96} 
Acque s PA 31| 3,051 | + 936) 52 | 1230€0 |+ 10.028 | St | 1% | Metropoitin Railway Consolidated........| 444—454] 1 1 3| Feb Aug | 458 44} 
„ра: Га m hare E | Apri 1 183 |+ 158 13 488 1+ 178 T St. 21% Do. Surplus Lands Stocks...... „++... 68 —0 | 318 0| Feb, Aug 69 68} 
maro | зн ae 200. » 1 590 | + 1921 13 5,281 |+ 372 | St 34% | Do. 34 рег Cent. Preference..... .......| 89 —91 1317 Oj Feb, Aug | 90} 89} 
ря [tu ati. wel on 61 85 | 14| 1 856 |+ 114 | St 3125 | Do. 3i рег Cent “А” Preference ...... 86 —88 | 319 6| Feb Aug | Bi, Be 
QM LR өнө esse o ] 346 | + 107] 13 3,133 |+ 241 [ St. 3176 Do. 3$ per Cent. Convertible Pref. ...... = —88 '319 6 Feb, Aug | 971 86+ 
NES XC MM uo od 129 | 4- 36 | 13 1,175 1+ 61 [| St. | 38% | Do. 34 рег Cent. Debenture Stock ......| 92 —9+ ии ee ee ee 3 14 6 Jan, Jay Si! 924 
a ‘atin Woolen me eej » 10; 1,070 | — 265 | 15 18,074 1+ 1,811 | 
District.’ „ 1i; 1254 | + 43! 13 12,145 ‘+ 1,576 déit d 4 о XS сш. A) LE 
UST meer ERN MM KIT IURE * In calculating the yield allowance has been made for-accrued interest, but ziot-for redemption 


t ents are with the correspon 
3 days, $ Minos 2 48200 


ang period last year. 


* Partly electrical. 
3 days. YF Plus 2 days. 


f Ex Dividead. 


a t The London Stock Exchange Committee have declined to quote these, 


St. Met. Riy. 3} per Cent.“ A" Deb. Stock.. 

St.| .. | Metropolitan District Rail 

St| ..| Do. Extension Pref. (5 per Cent.)...... 

St 3#%| Do. Assented Ext. Pref. (Int. . by 

Und. Elec. Rlys. Co. of London, Ltd.) 71 —73 |4 16 6 

St.| 3 Do. 3 per Cent. Consoltd. Rent 75—77 |318 0 

St. | 4 Do. 4 per Cent. Midland Rent-charge 100 —103 | 3 17 6 

5. 4 ТРо, Guar. Stock 4 per Сеп........... 102 —124 |317 0 

St.| 6 Do. 6 per Cent. Perp. Deb. Stock......| 143 —145 | 4 2 9 

=| 4 Do. 4 per Cent. Ditto...... (esasabexsel. 98.9997: 14.2 6 

.. | New Gen. Tract. 6 Cent. Cum. TT $e 
l| .. | Potteries Electric Traction Ord. ....›.. 5% 

1) 0/6 | Do. брег Cent. Cum. Ргеё............ 614 0 
St. !44% | Do. AL per Cant, Deb, Stock phy 84 5 2 6 
| .. | S. Met. Elec. Trams. & Ltg. 6% ai 
St. | 4 Dc. 4 per Cent. Deb. Stock.......... 62 —71 |512 6 
100! 5% | Sunderland Dist. Elec. Trms. 5% 1stMtDb.| 62—67 |7 5 0 

s. | .. | Undergd E.Rys.Lon. 6% In.bds.withcoupo| 38 ot 

TE | § Do. 5% Prior Lien Bonds............| 102}—103$ 4 16 6 

.. | 44 Do. Bonds with coup. 5 ........ 8? —91 |419 0 

| 4% ips 4 per Cent Ist Power Ho. Dbs. ..| 97—99 |4 10 

“> orkshire (W.R.) Elec. Trams. Ord....... i Ў 
5 >. Do. 6 per Cent. Cum. ue ANITY . 
St. 4} 4^ AT dedos wai. 00 =Й 580 
Electr Manufacturing, &c. 

St. | 44%) Ancho Cable Co. 44 % Deb. Stock ....| 101 —103 | 4 7 0 
1 .. Aron Electricity Meter Ord.. "ntt rmt гч + 
| 7:4. | Do. 6% Cum. Pf. ............. TENES — 6 ‚8 0 
1| 1/7; | Babcock & Wilcox Ord...... 3o йч. vii REF Ж. US ЖУЫК 
1| 0/74 e.. зоо воз m а 1 —1 3 16 3 
5 6/0 61—7 618 0 
$| 3/0 | Dc. Sui mor e 108 T : 2 А 

51. |4 Do. 4$ per Cent. Ist Mort. Deb. (red.).. — 

St. НР British loma n-Houst'n V ist Mt.Db. 90—94 |415 0 
5 „| British Westinghouse 6 рег Cent. Pref.....| 1—6 E 
100) 6 +00. 6 per Cent. Prior Lien Оз, (г4.)..| 97—99 |6 1 0 
St.| 4 Do. 4 per Cent. Mort, Deb. Stock...... 47 —51 |716 0 
St. BrushE.Eng. Co. 44% Регр. Ist Deb.Stock| 39 —44 10 4 0 
St 4 Do. Perpetual 2nd Deb. Stock........ —29 |15 10 0 
2 /0 Сай» Cable Con. Ord. еккан) 19 oF 6 E 0 

2% г Cent. Cum. Pref........... — 

St as, Do. 4 as Cent. Ist Mort Debs. (red.). . 102; —104 4 60 
| 1/9,| Castner-Kellner Alkali Со............... 2% 6 2. L9 

51. 44%| Do. 4$ per Cent. Ist Mort. Deb. (red.)..| 104 —107 | 4 4 0 

.. | 0/7; | Chadburn's (Ship) Telegraph Ord. ...... #1 611 9 

.. | 0/71 | {Do брег Cent. Cum. Pref. ........ .. 1—1 566 
1| 0/7; | Consolidated Electrical Со............. 11 т 00 
1| 0/6 | Consolidated Signal Со............ ests —14 |612 0 
10/7 Do. Ag cont, Cus. ТҮЗ. DU) ааа [E К: 0 0 

3/0 |*Crompton (Nos. 1 to 85,000) ...... — 

100 50 Do. sr per Cent. Ist Mort. Debs. (red.)..| 88 —91 |510 0 
1| 0/7; | Davis & Timmins ...... mmm I PUE 
711/23 | Dick, Kerr & Co. Ord...... enn МЕ кя Bs 
5| 0/74 | tDo. 6 per Cent. Cum. Pref..........- 141—144 | 5 

3%. 44% | Do. 4$ per Cent. Deb. Stock ee A 99 —102 |4 8 0 
‚к ison & Swan United (* А" Sh.) (£3 pd.) ж — й T 

sax | Во S pud hace e ia adj | 6-0 |5 0 
| 4 о. r Cent. Mort. . р d 

St 59 tDo. E e Cent. 2nd Deb. Stock...... 79 —82 | 6 2 0 
' ра Edmundaon a Elec. Corp. р E Е à zh 2 

T Do. 6 per Cent. Cum. Pret. .......... =I “4 

St. | 44% | Do. i cer cent. Ist Mort. Deb. (red.)..| 72—75 | 6 0 0 
2 .. | Electric Construction Со. +++ += i(— | i 
2| 2/91 Ро. 7 per Cent. Cum. lal зн зә Фев 14—1 10 

$1. | 4% Do. 4 рег Cent. Perp. Ist Mort. Debs...) 61 6 1 0 

St. | 5% |tFerranti Ltd. 5 per Cent. Ist Mt. Db. St.| ól —66 211 6 
10| 5/0 | General Electric (1900) 5% Cum. Pret. .. 71] —8{} 6 b р 

St. | 4% | Do. 4 рег Cent. Ist Mort. ОеЬз........ —8 | 4 13 
5 10/0 | Henley's Telegraph Works Отд......... 121 —13} 517-65 
5| 2/3 | Do. 4$ per Cent. Рге!............... 5—5} | 1 39 

St |44% | Do. 44 рег Cent. Ist Mort. Deb. Stock 1051 —1071 43 6 
10, 15/0 | India Rubber, Gut. Per., &c., Works....| 15 —16{ 2 3 5 
10] 5/0 Do. 5 per Cent. Cum. Pref. .......... 10#—11 il 

100) 4% | tDo. 4 рег Cent. Debs. (гед.).......... 98} —100} 3 19 6 
ti ae | National Elec. Construction Co. ........ 1— - 

1) Richardsons, Westar = и Ltd. Ord. S ae 
> Do. 6 per Cent. Cum. Pret. .......... 5a;—Ji 

si 4}%| Do. 41 per Cent. Perp. Deb. Stock....| 80 —85 |560 
| .. | Simplex Conduits Ord. ...... + 1} Us 
9. v4 Do. 6 рег Cent. Cum. Pref. .......... 5 —5} а 
12 39/0 | Telegraph Construction & Maintenance. . 34 5} 5 6 o 

193! 4% Do. 4 рег Cent. Deb. Bonds (1909) dd 100 —102 | 3 {8 В 
1 1/0 |tVickers, Sons & Maxim, Ltd., Ота......,. | 26 —2t 4 9 Ө 
1| 0/6 | tDo. 5 per Cent. non-Cum. Preference.. 1$—1 $444 

St. | 5% | tDo. 5 per Cent. non-Cum. Preferred ..| 109 —112 141 0 

et | 44? | Do. 4 рег Cent. Ist Mort. Db. Sk. (red)| 102 —104 | 3 :6 0 

139.419, | Do. 4} per Cent. 2nd Mort. Deb. (red.) 104 —106 4 5 0 

|00 S97 | Do. 5 per Cent. ard Mort. Debs бсйр...| 105)—1074) 4 13 0 
(0| 892 | J. G. White & Co. 6% Cum. Pref .....«.- 92—104 |712 0 

Бе Solana ke Robinson Ordiss sva rade zug - EUN 
5 1/6 Do. 6 per Cent. Cum. 1-9 АККЕЛ 11—2 A 
St. | 496 Do. 4 per Cent. Ist Mort. Debs....... 68 — 
Telezraphs. "EY 
| .. | Amazon Telegraph ..... «еннен. 3i— T 

190 5% | Do. 5 рег Cent. Debs. (red.) .......... 120 au. : t ^ 

ct. | 27/6 | Anglo-American ......- еони, 59 x 2 0 

St. | 30/0 | Do. Зее Реа PET S. э Е | р i с 

Do. efeired з аз оона. Ө 

= ro tCommercial Cable 4 per Cent. Deb. Stk...| 8; ег К a ^ 
10. 6/0 | Cuba Submarine Ord. ........ 515 6100 
10 10/0! Do. Preference 10 per Cent. .......,,. 17 а ей 
5 2/0 |tDirect Spanish ОгЧ..........++ 6, 3i— і pg 
5 5/0 | tDo. 10 per Cent. Cum. Рге........... PF Ligen Я * 2 
5) 4495 Do. 44 рег Cent. Deb, occsencescvcae 100 e dis 
29| 4/0 | Direct United States Cable.......*.. 131—1 ^ d ^ 

1 © 44% | Direct West India Cable 4496 Rg.Db.(rd.). 100 ane EDD 

St. | 25/0| Eastern Ordinary „ини | 1347. == o 7 

| о. 3 рег Cent. Pref. 5!осК.......... 86 —88 | 4 0 
st. | 17/6| Do., 9$ P : е Ж 
St. | 4% Do. 4 per Cent. Mort. Deb. Stk. (red.). | DII 2 15 : 
stern Extension ...... еони ео. 23— 

Mo! 5% On. pat Cent. Deb. Glock «« asas: 101 —103 | 3 17 6 
25 492 Eastern and S.Af., 4% Mauritius Sub.Debs 101 —103 | 5 17 6 
19) 5/8 | С.М. (of Copenhagen), with Coupon 78 .. 311—321 |515 © 
д 449 | Halifax & Bermuda 44% Ist Mt.Db.(red.)| 100 —102 : +3 

12/6 Indo-European ..-«.- nnnm 541—564 d ee 
190) $1} | Mackay Companies Common .......... 92 —94 AM 
199 $1 Ро. ph erre T deg. Co; зоо + т, 

| . | Marconi’s Wireless teleg. as ada «ineo mj.. - 
100) 4%, Pacific & ршор п Tel.4% Guar. Dbs.(red.) het PT T : 

West Coast of America ., ... е..." — 
10) H^ Do. 4 3235 ^ PRERYTLILTTLLL IL 98 —10) d 0 0 
кз West In a anama seer ene ewer = .. 
lo 6 Do. 6 Cent. Ist Pref. зови ооо+ + a 2 
0 t Do. 6 2nd Pref. зоо соо оное І 4 17 6 

190) 5 Do. 5 рег Cent. ЮеЫз................, 1001—1021 $T 
10 3 Western ар... omnt mmt 1 —] 3 17 6 
t | 4 Do. 4 t. De ( винна» 101 —1 5 6 

+ Western Union Telegraph, $1,000 4% Bds, 103 —106 | 3 1 


aL. .tentatine the veld allowance has been made for accrue 
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SHARE LIST.—Continued. | 


А Telephones. 
Amer. Telephn. & T Cap. St. 
P Coll Trust $1005 Сар. 

Do, 49$ Cons. Bond 


4 per Cent. Ваз. 
5 1936 1 
lo-Portug'se Tel. 5% Ist Mt. Db. Stk. 


Chi Telephone ооо ооо ооо ооо 
Monte Video Telephone Ord. 


5 per Cent. Pref. зоо осо ное + 5 


окос ооо = 


Do. 
National Co. Pref. Stock 
Do. 


6 per Cent. Cum. 2nd Préf......... 
5 per Cent. non-Cum. 3rd Pref 
Deb. Stock 34 per Cent. (red.).... 

s pu Cant, Deb. Stock (red.)...... 
New York Telephone Co. 30 yr.Bnds.Scrip 


Oriental aln 
Do. брег Cent. Cum. Pref. 

Telopho ре з= DSL Stk (red. 
elephone Co. o . 

United River Plate 
Do, 
Do. 


5 per Cent. Cum. Pref. .......... 
4} Deb. St. | рее CPUS Pa 


Financial, Investment, &c. 


Do. 6 рег Cent. М ырен» ‘opens 
Submarine Cables Trust (Cert.) .......... 
Colonial and Foreign Electric 
Railways, Tramways, &c. 
Anglo-Areentine 5% Cum. Ist Pref. ...... 
Do. Cum. 2nd Pref....... nessun 

' Do. 4% Deb. Stock 


Do. Deb. Stack 21.4.57.» 12255 oo» 
Auckland Elec. Trams. 5% Deb. (90) ках 


5 рег Cent. Cum. Pref. .......... 
Do. 4$ рег Cent. Db. Prov. Certs....... 
British Columbia El.. Rly. Df. Ord. 
De.. Fret. Ord. Stock 12... cereo eo nP 
Do. 5% Cum. Perp. Pref. Stock...... 
Do. 4} per Cent. Ist Mort. Debs....... 
Do. ancouver Power Debs. 
*Do. % Perp. Con. Deb. St. ........ 
Buenos АутеѕҸ астоге Trams Ist Mt. Db. 
Buenos Ayres Port & City Tram, 1st Mt. 
^ Ат. ЮКОСА 
Calcutta Tramways (1 to 137,610)........ 
Do. 5 рег Cent. Cum. Pref. .......... 
Do. 44% Ist Deb. Stock (red)......... 
Cape Electric Tram Shares ............ 
City of Buenos Ayres Trams Co. (1924) Sh. 
Do. 4 per Cent. Deb. Stock.......... 
Colombo Tr. & Ltg. 5% ]st Mt. Db....... 
Electric Traction Co. of Hong Kong 5 per 
Cent. Ist Mort. Debs. ................ 
Havana Elec. Ry. Con. Mt. 5% $1,000 50 
year soup. BOE vueosavedubo*dT2$ ARRAS 
Kalgoorlie Elec. Trams Sh. ............ 
Do. SperCent.'" A" Deb. Stock...... 
Do. 6perCent. " B" Ditto .......... 
Lisbon Elec; Trams. Ord. 2.2.42 
6 per Cent. Cum. Pref. .......... 
. Sper Cent. Reg. Mort. Debs. ...... 
Madras Elec. Trams. 5% Deb. Stk. ...... 
Manila Elec. Ry. $1,000 PON Bonds...... 
Do. Gen. Con. Ist Mort. 5% Gold Bds. 
Do. 6% 50 уг. Mort. Bds... .... ъьь. 
Montreal St. Ry. Sterling 4} per Cent. 
Xm (1922) (Nos. 601 to 2,000) 


во осо 


Dy ist Mi Db: SUR coc tienes oos 
Rangoon Elec. Trams & Supply Co. 6% 
Dunt о днн р лу bMS COT 
Do. 41% Ist Mort. Deb. Stk. 
Rio Janeiro Tram, Lt. & P. Co 
Do. 30 yr. Gold Bnds. 
tDa. SO уг. Mt. Bnd& 2...6... 
Sao Paulo Tramway, Light & Power Co. 
КЖ я ЗОРГЕ 
Do. 5 рег Cent. Ist Mt. $500 Db....... 
Toronto Ку. Со. Ist Mt. 44% Ster. Bonds 


Colonial and Foreign Electricity 


Supply, &c. . 

Adelaide Elec. S'ply Co. 6% Cu. Pr..... 94 
Bombay E.S. & T. 6% Cm. Pf........... 
Do. 4 рег Cent. Deb. Stk. (red)....... 
Do. 5 per Cent. 2nd Mort. Deb. Stock.. 
Calcutta Elec. Supply Ord. ............ 
Canadian Gen. Elec. Co. Com. St......... 
Do; 17295 GV PL. Steck лес сузем зн 
Castner Electrolytic Alkali Co.(of U.S.A.) 
list Mort. SIL, БАБ 352p 9 odes eva uses 
Elect. Development Co. of Ontario...... 
Elec. Supply Co. of Victoria 5 per Cent. 
lat Mort; Debs BL Arabeno оаска 
Indian Elec. Sup. & Trac. Co. .......... 
Kalgoorlie Elec. Power & Ltg. Ord. ...... 
Do. 6 per Cent. Cum. Pref. .......... 
Madras E..S. Corp. 
Melbourne E. S. Co. 6%Сит. Pref. ...... 
Do. 5% Ist Mortg. Deb. Stock. ...... 
Mexican Elec. Light Co. 5% Ist Mort. 
a РЕМНЕ ЖҮРҮ, 2 
Mexican Lt. & Power Co. Com. St.-...... 
Do. 5% Ist Mort. Gold Bnds. ........ 
Montreal Lt. Ht. & Power Со. Cap. St. .... 
River Plate Electricity Co. Ога. .....,.. 
Do. 6 per Cent. non-Cum. Pref. ...... 
Do. 5 r Cent. Deb. Stock воно 
t Rosari ©. ‚ Co. 6% Pref. (1-20,000) ewes 
Do.- 2nd t ref. Фо фо оо а ооо 67670496060 
winigan, Water& Power Со.Са,- жа... 

5 per Cent. Bds. | 

Per Con. Mt. Db. St. 
Co. 44% Db. St. . 


1001 —1011 
113—152 
—1 
100 —102 
74-7 
S$ 
103 —1 
2$ 
104—11 
131—13} 
131—134 
tiA 
47, —4 
—914 
—98 
105 —107 
6t—7t 
sr 
101 —10% 
144 —148 
:21 —125 
1031 —1114 
102 —104 
102 —105 
1012—1034 
98 — 101 
92 —95 
41—45 
441—5 
93 я 
5—5 
97 —109 
96 —39 
79 —82 
ca G 
fh 
74 —78 
115—1 & 
1% —1% 
100 —104 
98 —100 
95 —97 
132 —134 
95 —96 
99 —100 
101 —103 
102 —104 
=}... 
101 —104 
54—51 
99 — 101 
96 —95 
97 —9Е 
861—871 
1950] —1524 
103 —105 
100 —102,4 
50—55 
101—111 
94 —96 
96 —93 
1—oi 
114 —117 
117 —120 
99 —103 
83 —8› 
83 —92 
14—11 
=$ 
15 
3% 
92 —94 
841 —851 % 
81 —83 
90 —91 
137 —141 
u—2. 
1—1 КА 
1 2i» 
109—105. 
197 —109 
10i —103 
M. \ 4 а, 
oss e 
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WE аге sure that the nomination of Mr. FEBRANTI as 


Noms ...................‚ 47 mk imd en um President will meet with unanimous approval, the only 

Institutions and Societies .. Б0 view y . . 

Аталрешепе forthe Week. 50 Eccha- Drawings” for question that may arise being why. this honour did not 

кюре Installations Work [Spi Sized ER fall to his lot some years ago. His. name was bound 
oi Bweden. By A. V. Cla or iuney 

Ex Illustrated Муз y 51 | Street Lighting "ly High up with the industry in its early days, and those 
о Regulation сопа poet Metal Lamps. a were days when problems of the greatest importance 

ternators. By M. ustra EE E Я 

Beidner. Ilus. Concladed. 54 | The Direct Measurement. of had to be solved with very little previous knowledge. 
Electrification of Steam Rail- Mean Spherical Candle- The Deptford station, with its eight miles of high. 

гоайв............... 57 EY iffusion Methods. d ] ae ] 

Rapid Electrochemical Analy- p у. E. Sumpner, D.Sc. - tension transmission and special tubu ihe mains, was re- 
sis: А Comparison of ustrated ....... pue ч a very doubtful experiment, and in the darkes 
Several Methods. Ву L. S. Use of the Searchlight in а 3 | Е А S ly € е 

ы and В. C. Palmer.. 58 Rif Saving. Illus. а 74 days of the London Electric Supp y orporation young 
n the Effect of Shunting In- ecent Developments in the l to Deptfor view wi 
оа а engineers used to travel to Deptford and ith wonder 

nim MSc. Hlustrated,. 59 |  Illumination.— Discussion.. т the castings of the (in those days) huge alternators, which, 

olarisation of Dielectrics CORRESPONDENCE .......... 

іл а Steady Field of Force. Electromagnetic Physiolo- unfortunately fate destined only for the scrap heap. It all 

By W. M. Thornton, D.Sc., ducc Camp- seems very simple now, and what then appeared to bea 

ng. Illustrated ...... 59 ll Swinton e xd. i i i 

Тебет ы И Contracta in 1A din. | mistake has turned out to be the right thing in the end. 
ous Current on the Wash- Electricity in Mines.— Dis- ni But Mr. FERRANTI, like many other men of note, was before 
ington, Baltimore and CUSSION eus Cow wes n d env s 
Апароће Railway een 62 | Electrolytic Disinfectants .. 77 | his time, though we must confess this scarcely seems a good 

me Driving of a Lead x Regulating унш DE 77 | reason why he should be after his due time in filling the 
| ustrated ........ 62 se with Searchligh 

Dependence of the Weight Electric Drive for Ring Spin. presidential chair of the Institution. Of the other new 
: c Ar on its State DK и AS e 78 | members, it may be said that they are all known to our 
0 t dg 6 mbin&- 

Bouter ms nie а 7. gc NP ола 78 | readers as having attained to recognised positions in the 
PHYSICAL SOCIETY .......... 65 | PARLIAMENTARY —— ÍNTELLI- electrical world or allied іп авео, Mr. PATCHELL and 
Street, Lighting i in Westmin- GENCE «еее еее ésse 19 the C il. but fill tl | 
; ster и .. 66 | LEGAL INTELLIGENOR TU 80 | Mr. RIDER remain on the Council, bu ie more impor- 
ABADAY SOCIETY ...,..... . 67 | Municipal, Foreign enera ГЕ Tice-Presi ‚ Ww a 
meno 7 ei Man ше Ө р өлөн aq | tant positions of Vice Presidents Ve are glad to see the 
Ws Seer... 69 | Trade Notes and Notices .. ia return of Mr. Кимсзвову, while Mr. McMauon, who has 

ireless Tel raphy and City Notes .............5. | ifi ith the City & $ 
Telephony seraphy and Companies Share List .... 89 for so long been identified wit the C y South London 
tailway, comes on as a new member. There is evidently 
NOTES. a wish, which ме think is highly desirable, to draw the 


а local sections closer to the central body, for the remaining 

The Institution of Electrical Engineers. new members are chairmen, or past chairmen, of local зес- 

The following nominations for the new Council of the tions, namely, Mr. PIORINSQM A Leeds, Mr. Мовсом, of 

Birmingham, and Mr. PEARCE, of Manchester. As an asgo- 

ciate member of Council, Mr. MORSE once more places his 

legal and parliamentary knowledge at the service of the 
Institution. 


Institution of Е lectrical Engineers were announced at the 
meeting yesterday evening :— 


Presideut: 
S. Z. de Ferranti, 
Vice-Presidents. 
W. Duddell, F.R.S. 


ome 


S. Evershed. The Westminster Street Lighting Contract. 
H. Dickinson. Members Re eee THE proceedings at the meeting of the Westminster City 
J. E. K ingbury, Prof. T. Mather, E.R.S. 


Council, reported in our last issue, when the recommenda- 
tions of the Works Committee regarding the renewal of the 
street lighting contracts were adopted, appear at first sight 
absolutely to rule out any claims that have ever been made 
on behalf of electricity for this purpose. Gas lighting is 
held up as being much cheaper iu every way, while electric 
lighting is stated to be both expensive and of a disagree- 
able colour. When, however, we come to examine the 
question further we find that the Works Committee possess 


P. y. lie 


W. М. Morrison. 
К. К. Мотсот. 


Major W. А. J. O'Meara, C.M.G 
J. F. C. Snell. 
G. Stoney. 
А. H. Walton. 
C. H. Wordingham. 
Associate Members of Council. 
E. Russell Clarke. 
Hon. Treasurer. 
Robert Hammond. 
The names printed in italics are new nominations. The hon. treasurer 
retires annually, and is eligible for immediate re-election. 


J. E. Taylor. 
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in their chairman, Mr. JACQUES ABADY, а gentleman who 
is an out-and-out supporter of gas, and who lost no time in 
bringing before the meeting his own somewhat biased 
views on the subject. It is further apparent that the. 
desire of a section of the Council was to rush the matter 
through in spite of the faet that the existing contracts, 
with a few exceptions, do not expire until next December. 


Tuis being the case, it was not altogether a surprise to 
find, on examining the contract figures, that it was pro- 
posed to supply and maintain the gas equipment at a price 
which seems rather “over-cheap.” То take the 90 c.p. 
unit, the smallest for which a price was given, the Gas 
Light & Coke Co. offer to maintain a lamp of this power 
for a period of 15 years for a sum of £2. 12s. 6d. per annum 
(3,940 hours). Now, Mr. J. W. BRADLEY, city engineer of 
Westminster, as a result of tests made by him on the street 
lighting in Westminster (sce THE ELECTRICIAN, March 11, 
1910), showed that a gas lamp giving on an average 83 c.p. 
cost £1. 18s. 6d. per annum to maintain, exclusive of the 
cost of the illuminant. Taking this figure in the present 
instance, we find that a sum of 14s. per lamp per annum 
is left to pay for the gas. The type of lamp under con- 
sideration consumes, according to Mr. BRADLEY, 7°5 cubic ft. 
of gas per hour, so that the Gas Company are supplying 
gas for street lighting in this instance at a price of 54d. 
рег 1,000 cubic ft.—a rather different figure from the 
әв. 10d. which the ordinary private consumer is charged, 
and from the 2s. 5d. which the City Council has been 
paying up to the present for practically the same lamps 
in Victoria-street. Even if the new conditions permitted 
a reduetion in the amount of gas by one-third, and a 
corresponding increase in the price, the difference would 
still remain very large. Another point to notice in this 
connection is that to obtain the requisite 90 c.p. the Gas 
Company must use two mantles per lantern, unless, of 
course, they employ high pressures — an arrangement 
which is practically impossible, considering the relatively 
small units and the length of streets that have to be 
covered, and would at any rate mean an even greater cost. 


= = 


WirH regard to the cost of maintaining high candle- 
power lamps, Mr. A. A. VOYSEY, electrical engineer to the 
City of London, showed that a 3,000 c.p. gas lamp cost the 
Corporation £46 per annum. The Gas Light & Coke Co, 
propose to maintain a similar lamp in Westminster for 
a sum of £20. 5s. per annum, gas being included in both cases. 
The discrepancy is somewhat large. In this connection it 
may be noted that the Gas Company will have some con- 
siderable difficulty in obtaining and maintaining a unit of 
3,000 c.p. Even with the most modern arrangements they 
will probably have to erect three lanterns on one post for 
the purpose, the great amount of heat given out by large 
mantles making it impossible to use more than a certain 
number of mantles in one lantern. 


ONE other point in connection with the financial side of 
the question may be noted. The prices given for the 
installation of the two systems of illuminants show a large 
sum in favour of gas. But it should be pointed out that 
this sum includes, in the case of electric light, the laying of 
long lengths of new mains, while in the case of gas the 
mains are already laid and their first cost has been paid off 


under the previous contract. The whole of the figures 
dealing with this subject given in the Committee’s report 
are set out on another page of this issue.and we recom- 
mend them to our readers as being of great interest. 


paana ' 


Wecannotcongratulate the Gas Company on the tactics 
they have adopted on this occasion. It is true that they 
would have lost heavily if the street lighting had gone out 
of their hands, for they possess little other load in. Regent 
Street; but, on the other hand, this example of price- 


cutting will scarcely help them in their relations with the 


other metropolitan authorities. They have extensive con- 
tracts for street. lighting with both the Paddington and 


Holborn Borough Councils, for which they are being | 


paid on a considerably higher scale than 534. per 1,000 
cubic ft., and these Councils will not unnaturally inquire 
why Westminster should receive preferential treatment. 
We are often informed by gas engineers that electric 
lighting authorities in charging & private consumer 5d. 
a unit and the street authorities 2d. a unit are doing 
the ratepayers grievous wrong. May we not point out 
that the Gas Light & Coke Co, in charging 2s. 104, 
and 54d. respectively are analogously doing their share- 
holders about 2} times more damage, without, moreover, 
a legitimate reason for so doing, ав questions of load factor 
do not arise. We cannot help feeling that the Gas Com- 
pany has set itself too hard a task. Its request for the re- 
duction of the penalty for not supplying the proper candle- 
power from 5s. to 6d. seems to show that it is not quite 
so confident as it should be of carrying out the terms of 
the contract. We should like, therefore, to see the whole 
matter more fully discussed than has been the case up to 
the present. The Westminster ratepayers are entitled, we 
agree, to obtain the cheapest and most efficient light, but 
it must be pointed out that to supply an article at 4d 
which eost 2s. to produce, is in the long run neither cheap 
nor efficient for any one concerned. . 


ONE point in conclusion, from the standpoint. of the 
electrical industry. А contract of this kind is important 
because the result is accepted by the general public with- 
out inquiry into the reasons underlying the decision. If, 
in future, the tenders for London street lighting are to 
be put in by gas companies at unremunerative figures, 
and excessive price cutting is to be the order of the day, 
this fact should be clearly realised. The gas companies 
are at an advantage in the fight because they are not 
numerous and they each cover large areas; consequently, 
they can afford to enter into unremunerative contracts if 
such a policy seems desirable. Electric light undertakings 
are not in such a fortunate position, and the loss to any 
one undertaking might be serious. Under these circum- 
stances is not combination possible? There is already & 
joint Publicity Committee. If it is essential, in thefin- 
terests of the industry, that unremunerative public light- 
ing be undertaken in certain areas, such as Regent Street,why 
should not the various electrical undertakings combine to 
share the loss? It is a case of advertising. О 
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Cable Interruptions. . _ Date of Interruption. 
Assab —Perim Lees eee July 8,1909 
Balik Papan—Kwandang .............. з Nov. 1, 1909 
Para—Maranbam ...... „низок иене estes ces Маг. 16, 1910 


Malta— Tripoli April 20, 1910 
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‘life of any kind of plant, in consequence of which it is necessary 
to revise original estimates as time goes on and more becomes 
known of the behaviour and prospects of the plant. It is pro- 
posed by Mr. Leake to leave this part of the work entirely to 
the engineers, whose written instructions in the register will be 
automatically acted upon by the accountants in measuring the 
annual depreciation necessary to be charged in the annual 
accounts. | 
‘The Comparative Effects of Protection and Free Trade 
upon the Electrical Industry.—We are informed that the 
National Electrical Manufacturers’ Association will hold a meet- 
ing at Caxton Hall, Westminster, on Monday, May 23rd, at 
8 p.m., when a discussion on this subject will be opened by Mr. 
Hugo Hirst from the Protection point of view, and Mr. J. E. 
Kingsbury from the Free Trade point of view. The chair will 
be taken by Mr. H. W. Butler, of the Electric Power Storage 
Co., the chairman of the Association. No resolution will be 
placed before the meeting or vote taken, and only those who 
are directly connected with the electrical industry will be 
allowed to take part in the discussion. Any person desiring 
to take part in the discussion is requested to send his name to 
the Secretary before May 21st. | The Association does not hold 
itself responsible for the views expressed at the meeting. This 
action will doubtless be welcomed by many members of the pro- 
fession | 
Cable Barge for Rio de Janeiro Bay,— The following par- 
ticulars of a cable barge which is being supplied by Messrs. 
Siemens Bros. & Co. to the order of the Director-General of 
Telegraphs of Brazil, for the purpose of laying and repairing 
submarine cables in the Rio de Janeiro Bay, will be of interest 
to our readers. The principal dimensions of the barge, which 
is built of mild steel, are: Length between perpendiculars 90 ft., 
breadth moulded 20 ft., depth 6 ft. It will carry 150 tons on & 
5 ft. draught. The barge will be fitted with a two-sheave bow- 
sheave, a combined picking-up and paying-out machine sup- 
plied with steam from a vertical boiler, and a cable tank 
13 ft. 6 in. in diameter by 5 ft. deep, over which a curved sliding 
cover is arranged, thus allowing sufficient head room for the 
men in the tank and, at the same time, protecting the cable 
from the sun’s rays. А testing room has also been built in the 
vessel's hold, with a skylight projecting through the deck, and 
she will further be equipped with а complete outfit of buoys, 
ropes, chains and the usual tools for jointing and splicing cables. 
At the forward end the plating has been carried up to form a 
support for the bow girders, and aft the deck is raised so as to 
enclose the boiler and stoking space as well as to form a plat- 
form for the helmsman, who will thus have an uninterrupted 
view of the entire length of the vessel. The maximum depth 
of water in which the barge is expected to effeut repairs is 25 
fathoms, and she has been designed to carrv her full load of 
150 tons on a draught of 5 ft. The vessel was launched on the 
and machinery are often at a loss to know what amount should 19th inst., is now being fitted with masts and sails, and, all 
be charged to profit and loss as depreciation, or loss of value being well, will proceed under sail and unaccompanied by any 
а ud and tear, natural decay and prd other vessel on or about May lst for Rio. She has permanent 
ы шн 1 one of the most о а И sleeping accommodation for two hands, and temporary arrange- 
of IDE ed) questions connected with the asce -sed | ments will be made for the remainder of the crew of about seven 
profit, and there has hitherto been no recognised | bands who will navigate this small vessel to the other side of the 
means of determining it in a scientific way. The appearance, | Atlantic 
therefore, of “ Leake’s Register of Industrial Plant "' (Londen : | 
Henry Good & Son, 12, Moorgate-street, E.C., price 5s. .d., | Current Topics. 
post free) for the classification of capital outlay and the| Subjects of current interest dealt with in this issue include 
р of depreciation, with introductory notes b. Mr. | the following :— 
| p. Leake, F.C.A., is opportune. | This register епаЫ s de- We publish an article giving interesting particulars of the progress 
preciation to be calculated on the original cost of each ‹ ass of made in street lighting by means of high candle-power metal filament 
Industrial plant, the calculation being based, as 1t sho ld be, jamps. more particularly at Wimbledon. 
on the estimated efficient life periods, enabling revised esti- | у. С. W. O. Howe contributes an article “ Оп the Effect of 
mates of these to be made and recorded at any time, and | shunting Inductive Coils.” 
Үн ш: effect being given to such changes. We note Before the Institution of Electrical Engineers last night a Рарег 
he register for the first time makes possible continuous | was read by Мг. А. V. Clayton on * Hydro-Electric Installations 
co-operation between engineers and accountants in this difficult | in Sweden.” 
problem, a point of great importance, especially in large works, We"give an account of the discussion which took place last week 
Where the accountants’ rule-of-thumb method of calculating | before the llluminating Engineering Society on the subject of 
depreciation is not to the liking of engineers, who point out the | ** Recent Developments in the Measurement of Light and Ilumin..- 


Impossibility of forecasting accurately the length of the efficient | tion." 


Railway Electrification in Chile.—It is reported by Reuter 
that the Chilian Government will, in May, ask for tenders for | 
the electrification of the railway from Santiago to Valparaiso 
and its branches, the total length of line being 156 miles. 


Cross-Channel Telephones. — In addition to the new 
London to Paris telephone cable to be shortly laid between 
Dover and Cape Grisnez, preparations are, it is announced, 
being made at Dover for laying an additional telephone cable 
across ће Channel to Belgium, in order to connect up. the 
principal centres of England beyond London with Brussels and 
Belgium. The Continental telephone cables have been so suc- 
cessful that the demand for their use has far exceeded anything 
which was anticipated. The new cable contains four lines 
giving two complete circuits, and will be laid between St. Mar- 
garet's Bay, Dover, and La Panne, near Ostend. There are 
now eight distinct telephone services, and they are quite un- 
equal to the demand. E 
Industrial England in the Eighteenth Century.—On Wed- 
nesday last a Paper with this title was read at the Royal Society 
of Arts by Sir Henry Trueman Wood, secretary of the Society. 
The Paper dealt in some detail with the condition of the various 
industries then existing. In 1754 England was just ceasing to 
be an agricultural country, with no exports except raw mate- 
rials, and no manufactures, and was preparing for the industrial 
revolution which in another half century transformed her into 
the workshop of the world. The change was due to the im- 
provement of the steam engine at the hands of James Watt, and 
the consequent development of a great manufacturing system 
dependent on the motive power which could only be provided 
by steam. In the first half of the century spinning and weav- 
ing formed a bye-industry carried on by the country folk to 
supplement their agricultural earnings. In the second half, 
the textile manufacture had drifted into the cities, and was 
becoming the enormous industry it now is. In 1754 the iron 
manufacture was almost dead, because all the available wood 
had been turned into charcoal and used up. A few years later 
iron was being made with coal supplied in inexhaustible abun- 
dance from deep pits drained by the steam engine. Power 
provided iron and coal; iron supplied the material for new 
engines, and for machines to be driven by them, while the coal 
afforded a limitless source of power. Taking this main fact for 
his text, the author showed how the different industries of the 
country had been affected by the reciprocal influence of one 
upon another, and how their development had started from a 
point which might fairly be taken as coincident with the date 
of the foundation of the Society. It was, indeed, this sudden 
industrial development that led to the foundation of the Royal 
Society of Arts, the only one, among several started at the same 
time, which had lasted to the present day. 


Determination of Depreciation.— Users of industrial plant 
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An inquiry was held last week into the application of Ashton- 
under-Lyne Corporation for permission to borrow £48,424 for addi- 
tional generating plant, $0. 


. Parliamentary.—On Wednesday Section B of the Local Legisla- 
tion Committee of the House of Commons approved a proposal by 
Bradford Corporation to establish the railless trolley system of 
electric traction on one route. 


Companies’ Meetings.—At the recent meeting of the Pacific Oil- 
fields (Ltd.), the ‘chairman announced that, owing to the appear- 
ance of microscopic globules of water in the oil wells, they had 
decided to put down an electrical cleaning plant. 


Mr. E. Gercke was able to make a very satisfactory statement as 
to the position of the Metropolitan Electric Tramways (Ltd.), and 
incidentally the North Metropolitan Power Co., at the meeting of 
the shareholders of the former undertaking last week. It also 
appears that the extensive network of tramways and light railways 
operated by the Metropolitan Electric Tramways is now completed, 
except for a few small linking-up lines. 


INSTITUTIONS AND SOCIETIES. 


[вох AND STEEL INSTITUTE. —The annual meeting of this Institute 
will take place on May 4 and 5 at the Institution of Civil Engineers, 
Great George-street. Westminster, under the presidency of the Duke 
of Devonshire. The Papers to be read will include, among others, the 
following : '* On the Girod Furnace and the Electric Smelting Works 
of the Paul Girod System," by Prof. W. Borchers ; ** On the Progress 
of Electric Smelting,” by Mr. D. Е. Campbell, ard “ On Develop- 
ments in the Production of Electric Power: Its Application and 
Bearing upon the Iron and Steel Industries,” by Mr. D. Selby- 
Bigge. The annual dinner will be held at the Hotel Cecil on Wednes- 
day, May 4th. at 7 pm. The Great Western, the London & North 
Western, the Great Central. the Midland. the Great Northern, the 
North Eastern, the Great Eastern, the South Eastern & Chatham, 
the London & South Western and the Lancashire & Yorkshire 
Railway Companies, have arranged so that members attending 
the meeting can obtain a return ticket to London at the rate of & 
single fare and a quarter (minimum 1s.) on presentation of a voucher 
at the booking office of the station from which they travel. These 
tickets will be available from the day before, to the day after, the 
Meeting. The voucher will be supplied on application at the In- 
stitute offices. The autumn meeting will be held at Buxton on 
Tuesday, Wednesday and Thursday, September 27th, 28th and 29th. 
The morning sessions for the reading and discussion of Papers will 
be held. by kind permission of the municipal authorities, at the 
Pavilion, Buxton. Ап influential committee is in process of forma- 
tion to carry out the necessary arrangements, of which due notice 
will be given to the members at a later date. 7 

THE ELECTRIC SALES Socrety.—We are informed that the staff 
of the Borough of St. Marylebone Electric Supply Department has 
formed a society with the above title for the furtherance of '' busi- 
ness-getting " in connection with electricity supply. The Society 
meets every fortnight in the winter, and every month in the summer, 
At present the membership is confined to the staff of the St. Maryle- 
bone Electric Supply Department. but it is hoped in а short time to 
extend the scope of membership. Papers are given by experts on 
business-getting, points relating to electricity supply, electrical 
apparatus and work of all descriptions. particular attention being 
paid to all Papers concerning the commercial side of the question. 
The Papers given and discussion following will be printed for sale, 
and embodied in a monthly publication on electric sales work. 


Rovar Socrery.—Among the Papers read at the meeting of this 
Society yesterday afternoon was one on " The Total lonisation 
produced in Different Gases by the Cathode Rays ejected by X- 
Rays," by Dr. R. D. Kleeman. 

[xsrrTUTION OF MECHANICAL ENGINEERS.— The annual dinner was 
held on Thursday. April 14th. at the Hotel Cecil, the President of the 
Institution, Mr. J. A. Е. Aspinall. being in the chair. Among those 
present were Sir Archibald Geikie. K.C.B., P.R.S.. Sir David Gill. 
K.C.B., F.R.S., Surgeon-Gen. Sir Alfred Keogh, K.C. B., Sir Gerald А. 
Muntz, the Hon. Sir John №. Taverner, Mr. С. Lambert, M.P., 
Mr. A. Н. D. В. Steel. Maitland. M.P., Col. Н. C. L. Holden, F.R.S., 
Dr. Gisbert Kapp and Dr. R. T. Glazebrook, E.R.S., Mr. G. Lam- 
bert, in acknowledging the toast of the “' Imperial Forces,” proposed 
bv Mr. J. В. Hoyle, remarked that the equipment of a modern 
battleship comprised, in addition to the main steam plant, 147 
electrically-driven auxiliaries, 100 hydraulic machines, 96 auxiliary 
steam engines, 20 air-driven machines, and one oil engine, or a total 
of no less than 364 engines. It was evident from this how necessary 
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to the Admiralty was the assistance of engineers. This toast was 
also acknowledged by Col, H. C. L. Holden. In responding to the 
toast of '' The Institution of Mechanical Engineers," which was 
proposed by Mr. J. L. Griffiths, Consul-general of the United States, 
in an excellent speech, Мг. J. А. Е. Aspinall queried whether we 
were represented abroad by the right kind of men to obtain for this 
country a fair share of the trade of the world. Scientific instruction 
in America and the eloquence of their consuls were abstracting our 
share of the world's work. Again, legislation considerably ham- 
pered railway enterprise in this country. In this connection he 
instanced the excessive eost of constructing light railways in the 
United Kingdom compared with the cost in Belgium, which latter 
country possesses &bout 5,000 miles of railways, some 2,500 miles 
being classed as light railways and having been constrneted at a cost 
of about £3,400 per mile, By extending our railways we might 
develop our industries and во prevent, to some extent, the impor- 
tation of manufactured articles. The toast of * Our Guests" was 
proposed by the President, Sir John Taverner responding. 


t —— 


ARRANGEMENTS FOR THE WEEK 


PRIDAY, April 22nd (to-day). 
PHYSICAL SOCIETY. 
5pm. Meeting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington. Agenda: “ Further Tests 
of Brittle Materials under Combined Stress,” by Mr. W. A. 
Scoble, and “ The Magnetic Balance of Curie and Ch- "зау," 
by Messrs. C. Cheneveau and A. C. Jolley. 
ROYAL INSTITUTION. | 
9 p.m. Meeting at Albemarle-street, Piccadilly, W. Discourse on 
" The Telegraphy of Photographs, Wireless and by Wire." 
by Mr. T. Thorne Baker. | 
MONDAY, April 25th. 


NEWCASTLE LOCAL SECTION OF THE INSTITUTION OF ELECTRI 
ENGINEERS. 

8 p.m. Meeting in the Armstrong College, Newcastle-ou-Tyne. 
Paper on " Earthed versus Insulated Neutrals in Colliery In- 
stallations," by Мг. W. W. Wood. 

TUESDAY, April 26th. 


THE INSTITUTION oF Civit ENGINEERS. 


8 p.m. Annual General Meeting at Great George-street, West- 
minster, S.W. 


f 
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FARADAY SOCIETY. , 
S p.m. Meeting at the Institution of Electrical Engineers, 92, Vie- 
toria-street. General discussion on “The Constitution of 
Water." Papers on * Is Water an Electrolyte ?” by Prof. P 
Walden: “ The Nature of Molecular Association in the Special 
Case of Water.” by Prof. P. Guye; “ Liquid Water as a Ter- 
nai y. Mixture, Solution- Volumes in Aqueous Solutions," by Mr. 
W. В. Bousfield and Dr. T. М. Lowry ; апа “ The Specific Heat 
of Gaseous, Solid and Fluid Water," by Mr.W. Sutherland and 
by Prof. N. Nernst. 
WEDNESDAY, April 27th. 


BIRMINGHAM LOCAL SEcTION OF THE INSTITUTION OF ELECTRICAL 
| ENGINEERS. n" 
7:30 p.m. Meeting in the Chemical Theatre, The University 
Edmund-street. Paper on “ Magnetic Oscillations Occurring 
in D.C. Machines,” by Mr. G. W. Worrall. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 p.m. Meeting at 92. Victoria-street, S.W. Paper on “ Some 
Notes on Current Central Station Design in Germany," by 
Mr. J. С. Connan. 
THURSDAY, April 28th. 


Tue Institution oF ELECTRICAL. ENGINEERS. 

8 p.m. Meeting at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W. Paper on “ Earthed versus Insu- 
lated Neutrals in Colliery Installations,” by Mr. W. W. Wood. 

FRIDAY, April 29th. 


STUDENTS’ SECTION OF THE INSTITUTION OF CIVIL ENGINEERS. 
Visit to Southampton Docks, and to Messrs. Harland & Wolff's 
Engineering Shops. 
The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. В. Е. В. Crompton, C.B. 
The following orders have been issued for the current week :— 
Monday, April 25th, “А” Company.—Recruits’ Infantry Drill, 6 to 
6:45 p.m. Company Drill, 7 to 9:30 p.m. 
Tuesday, April 26th, “В” Company.—Infantry Drill, 7 to 8 p.m. 
Technical Drill, 8 to 10 p.m. 
Wednesday, April 27th.—Gymnasium, 6 to 9:30 p.m. : | 
Thursday, April 28th, “С” Company.—Recruits’ Infantry Drill, 6 to 
6:45 p.m. Company Drill, 7 to 8 p.m. Technical Drill, 8 to 9:30 p.m. 
Friday, April 29th, “ D " Company.—Company Drill, 7:15 to 8:30 p.m. 
Technical Drill, 8:45 to 9:45 p.m. | al 
Saturday, April 30th, “А” and “В” Companies.—Com pany рп, 
3:30 to 5 pm. “С” Company.—Company Drill, 3 to 4:30 p.m. 
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This was of 400 m.P. capacity, and the power was sent from the 
Hellsjón falla to the Grangesberg iron mines—a distance of about 
10 English miles. The original plant consisted of four water-turbine 
driven generators, each of 100 н.р. Three of these are of three- 
phase design and supply power to the pumps, haulage gears, hoists, 
and other machinery at the mines, while the fourth is a single- 
phase generator for lighting purposes. All operate at 70 cycles, 
and run at 600 revs. per min. Current is generated at low voltage 
and transformed up to about 9,000 volts for the line transmission. 
'The generators are of the rotating armature type, having inwardly 
projecting field poles, and the carcase, or yoke and poles, are of cast 
iron. This type of machine, while it presents some advantages. 
bas been abandoned in favour of the rotary field type, except in the 
very smallest sizes. The General Electric & Mfg. Co., of Sweden, 
carried out the installation, and it may be mentioned that the original 
machinery is still at work 24 hours daily. As illustrative of the 
enormous development of the use of electrical power, it may be 
noted that the Grangesberg mines now employ about 6,100 н.р. 
electrieally, and on account of scarcity of power have recently 
acquired new waterfalls of about 15,000 н.р., and the work of har- 
nessing these electrically is at present in progress. 

Alby.—Alby has been chosen among the power stations to be 
described on account of its having been partly acquired by English 
capital, and the name may be familiar to many. It is one of the 
older power stations, and was built in 1898-1899. The power from 
the Alby falls (which are situated on the Ljungan river) is used 
partly for the production of calcium carbide and partly for the 
manufacture of potassium chlorate. The original power plant 
consisted of two generators of 1,100 H.P. each, generating direct 
current at 220 volts for the manufacture of the chlorate by electro- 
lysis; one two-phase 26 cycle 2,000 н.р. generator and two 500 н.р. 
single-phase generators for carbide production ; besides two 360 н.р. 
continuous-current generators for excitation. А] these machines 
are direct driven from horizontal shaft turbines. A few years later 
the power station was extended by erecting another 1,100 н.р. 
direct-current generator for chlorate manufacture. and another 
2.000 н.р. two-phase generator for carbide. With the addition of 
some smaller sets for driving light railways, and some auxiliary 
machinery for making packing barrels, boxes, &c.. these extensions 
brought up the total power installed at Alby to its present figure— 
9,760 H.P. The current from the 2,000 н.р. two-phase generators is 
delivered at 2,000 volts, and is transformed to the voltage required 
for the carbide furnaces by transformers situated immediately behind 
the furnaces. 1,000 н.р. is required for each of the larger furnaces. 


HYDRO-ELECTRIC INSTALLATIONS OF SWEDEN.* 


BY A. V. CLAYTON. 


Summary.—After drawing attention to the characteristics of Sweden 
the author refers to the development of power transmission in that 
country. He then proceeds to describe typical installations, mention- 
ing the features of particular interest. 


It is impossible within the scope of this Paper to do more than 
briedy describe a very small number of the hydro-electric installa- 
tions of Sweden, but before proceeding with the principal subject it 
may not be amiss to describe shortly the characteristics of the 
country, of which many people have only a very hazy knowledge. 
The length of Sweden is 986 miles, or nearly three times the length 
of England. Its area is 170,713 square miles, or about three times 
that of England and Wales together. The population is 5,377,713, 
or 32 inhabitants per square mile, so it will be seen that it is very 
sparsely inhabited compared with the 500 inhabitants per square 
mile of England and Wales. The population of Sweden is more 
dense in the South, where in one county it goes up to 240 per square 
mile, while in the North it is only 2-6. It seems remarkable that a 

‘country having such a small population should be able to supply 
itself with all its wante, and in many industries even a considerable 
export trade has been built up. The country is very hilly, abound- 
ing in lakes and watercourses, and the falls on these waterways have 
made it à busy hive for the electrical industry since the commercial 
development of electrical power transmission. At the same time, 
it may be stated that the present flourishing condition of many 
Scandinavian industries is due to the successful commercial develop- 
ment of electricity, whereby cheap power has become generally 
available. The area of lakes in Sweden is 13,900 square miles, 
and from this some idea of the enormous quantities of water avail- 
able "ill be gleaned. My colleague, Lieutenant Lubeck, has esti- 
mated that the amount of water power available in Sweden is 
equivalent to 3,800,000 н.р. Of this only 550,000 m.r. is at present 
harnessed, so that there is plenty of scope for further development. 
That the equipment of the falls is proceeding very rapidly. however, 
may be gathered from the fact that in 1900 only 253.000 H.P. was 
utilised, or less than half of what is now employed. In the neigh- 
bouring country, Norway, there is available 4.800,000 н.р., of which 
in 1906 only 250,000 н.Р. was utilised. However, since the advent 
in the last few years of new electrical processes for the production of 
fertilisers from the air, considerable additions have been made to 


this figure, so that now the falls harnessed, or in course of being 
harnessed, represent approximately 550,000 н.р., or about the same 


as Sweden. 

The use of water power dates back to the very earliest ages ; and 
there may still be seen in many places good examples of old-world 
water-wheels. These wheels were used for a variety of purposes, 
such as grinding mills or pumps, and very largely for ironworks. 
With the growth of the ironworks and the introduction of rolling 
mills. for which larger powers were required than could be obtained 
from the individual local falls on which the works were situated, a 
demand grew up for power transmission in order to bring the power 
from falls situated a little higher up or lower down the watercourses, 
and concentrate all to the point where the works were situated. 
This demand for power transmission was in part filled by wire-rope 
transmission, and some good examples still exist. Another system 
of transmitting power which is of much earlier date than wire-rope 
transmission consists of a number of wooden beams linked together 
at the ends and supported at intervals clear of the ground. These 
linked beams are placed in two parallel lines about 4 yds. or 5 yds. 
арап, and the cantilever supports, which hold them about 4 ft. 
from the ground, are hinged so as to allow them to be freely pushed 
or pulled longitudinally. To the ends of each line of these linked 
leams are attached a pair of connecting rods from cranks on the 
vater- wheel shaft which give а slow reciprocatory motion to the links ; 
one side of the line thrusting, while the other pulls. These trans- 
mis-lons were very widely used for mine pumps and for blast furnace 
blowers, in which cases the slow reciprocatory motion was very 
suitable for use at the receiving end of the line, as it was not neces- 
“ary to reconvert to а rotatory motion. Some of them were quite 
long. and their efficiency is claimed to be very good. 

M ith the advent of electricity a new era began, and between the 
уеїгз 1885 and 1889 power transmission by this means was touched 
on slightly. It was not, however, until the invention of the three- 
phase system that any real advance was made. Тһе first three- 
e transmission in Sweden was tried in 1890, and in 1893 a trans- 
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each phase of the two-phase generator supplying a furnace, while 
the 500 H.P. generators are of low-voltage type, work in parallel, 
and supply three smaller furnaces directly. In 1906 the carbide 
works were still further enlarged. and the power for these extensions 
is supplied from falls lower down the river at Ringdalen, about 13 
miles from Alby, and is transmitted at 10.000 volts. 

As to the construction of the power plant, the first portion of the 
water intake canal is built of ordinary earthwork, and the latter 
portion near the power house end is constructed of stone masonry, 
the fall at this point being too high for earthworks. The total 
length of the canal is 700 vds., of which 170 vds. are built of masonry, 
and there are no less than 280,000 cubic ft. of stonework in it. The 
velocity of the water in the earthwork part of the canal is ] ft. per 
second, while іп the stone part it is 1:6 ft. In constructing the 
earthworks of the canal a sponting or core of tongued and grooved 
planking has been left in the middle of the earthworks to prevent 
percolation. From the end of the canal where it opens out into a 
large basin or settling pond. tubes of wrought iron convey the water 
directly to the turbines, which are situated in the power-house 
itself. There are seven tubes, five of these are 6 ft. diameter. and 
two are 8 ft. diameter. Of the five smaller tubes, three supply the 
turbines of the 1,000 н.р. direct-current generators, and two the 
turbines of the 500 н.р. alternators and exciters. The remaining 
two large tubes supply the turbines of the 2,000 н.р. two-phase 
generators. The length of these tubes is 72 ft. and the velocity of 
water in them is 5:5 Н. per second. Тһе turbines work under a 
head of 69 ft. to 75 ft., of which 15 ft. is obtained from the suction 
draft tubes, the turbines being placed in flumes on the machinery 
hall floor, above the tail race level. The length of the tail race iN 
160 yds., and the velocity of water in it from 23 ft. to 3-3 ft. per 
second. The base of the power house is built of concrete, the 
station floor on which the turbines and generators are situated 
being supported on arches which form separated chambers for the 
water discharge from the turbines. The machinery in the power 
house cannot be considered as an example of good modern practice. 
The outer cases of Натез of the turbines were made of east iron. a 
practice now abandoned for large-sized modern turbines. On one 


occasion, one of the outer cases burst owing to a Нах in the casting. 
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causing much damage to the station and loss of life, before the water 
at the inlet gates could be shut off. 

Ringdalen.—The newer power station at Ringdalen also supplies 
power to the Alby carbide works. The fall is 52 ft., and in the 
power station are five 1,100 н.р. single-phase generators, one 600 н.р. 
three-phase generator for supplying motor and lighting load, and 
two 200 н.р. exciters. All the generators supply at 10,000 volts, at 
which pressure the power is transmitted to Alby. Each 1,100 н.р. 
generator supplies one carbide furnace and has its own transmission 
line with step-down transformers, so that they form five complete 
separate and independent units. All the generators are driven by 
direct-coupled single-wheel turbines. The length of the water 
intake canal is 450 yds., and the speed of the water in it is 1 ft. per 
second. "There are six iron tubes to convey the water from the 
settling pond down to the turbines, one each for the five 1,100 н.р. 
three-phase generators and the two exciters. All the tubes are 
6] ft. diameter. The power station is built much on the same lines 
as that at Alby, but is more modern in its arrangements in the 
machinery hall. 

Gullspang.—The power station at Gullspang possesses several 
points of interest. It is in the southern part of Sweden, and the 
falls are situated on a short river between the lakes of Skagen and 
Viner. The falls are now owned by the Gullspang-Munkfors 
Power Supply Co. The power is transmitted at 40,000 volts, and 
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Fic. 1.—SEcTION OF RIVER BED, ELEVATION AND PLAN OF DAM АТ GULLSPANG. 


the greatest distance to which it is at present delivered is about 50 
English miles. Lake Skagen has an area of 50 square miles, and 
forms an ideal] natural storage for the water supply, allowing of 
regulation for the wet and dry seasons. The mean water flow at 
(:ullspang for high and low-water periods is about 2,550 cubic ft. 
per second. The distance by land from Lake Skagen to Lake 
Vänern is at one point only 1} miles, but the length of the river 
connecting the lakes, and upon which the Gullspang power station 
is situated, is 8 miles. In its course are two falls, or, more strictly 
speaking, rapids, namely, Gullspang Rapids, having a fall of 67 ft. 
in a distance of about } mile, and Aras Falls, of about 10 ft. It is 
intended eventually to utilise the second falls at Aras by deepening 
out the tail race from Gullspang down to Aras. At the point where 
the power station is situated the river runs through steep walls of 
rock, and in order to build а dam across the stream, the water had 
to be diverted from its natural course through a temporary tunnel 
blasted through the rock. This was, of course, a very costly pro- 
ceeding. but under the peculiar circumstances no other way of doing 
the work satisfactorily was possible. This tunnel was about 60 yds. 
long and 30 ft. diameter. | | | 
found not, аз had been expected, to consist entirely of rock, but 
that to get to the solid rock considerable-and expensive excavation 
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wauld be necessary. The original plan of building a gravity dam 
straight across and supporting it on the solid rock bed was therefore 
abandoned, amd, instead, an arch-formed dam was built on that 
portion of the river where the solid rock could not be got to without 
excavation. r 

Fig. 1 shows a section of the stream bed and plan of the dam. 
The straight part of the dam constructed on the gravity principle, 
and resting on the solid rock bed, was browght out as far as possible. 
The arch part of the dam has the-crown of the arch, as it were, 
against the stream or head of water and the aroi, buttressed or 
wedged in between the solidly supported ends. By employing this 
means of construction an enormous saving both in the cost of exca- 
vation and of material employed was effected. The front of the 
dam is faced off with cement, and the bottom caulked with stamped 
clay to prevent leakage. Fifty regulating sluices are provided, 
grouped in 10 openings of five sluices each. The sluices are of 
wood, working in I-section steel girder frames. A large opening or 
spillway in the centre of the weir is provided for clearing off loose 
ice. A salmon pass and two eel passes are, as is usual, also provided. 
The water is led from the head race to the turbine house in an open 
canal. The bottom part of this canal has for a great part of the 
way been blasted out of rock and is built with concrete walls, while 
the upper part consists of earthworks. Where the junction between 
the concrete walls and the earthworks is made, a sponting of con- 
crete prevents leakages, and the earthworks are 
for part of the way constructed with wood spont- 
ing, a8 in the case of the Alby canal. 

The power station proper and the forebays are 
built close together. Fig. 2 shows a section of & 
forebay with ice racks, sluices, turbine flume, 
turbines with draft tube, tail race, tunnel, and 
power house. The forebays are built of reinforced 
concrete, and the power station partly of concrete 
and partly of brick. The turbines are of twin 
type, and are placed in open vertical tubes or 
flumes of boiler plate. These flumes are 43 ft. 
long and 18 ft. diameter. When completed, there 
will be six turbine flumes, each constructed for a 
pair of 4,500-5,000 н.р. turbines for driving the 
main generators, beside the auxiliary turbines for 
the exciters. Only four pairs of turbines and 


the remaining two being reserved for extensions. 
Each of these turbine flumes is separate in itself, 
and provided with its own forebay, ice rack and 
head gate. The head-gates are 18 ft. wide and 
15 ft. high, and are of an interesting and novel 
construction, for which patents have been applied 
for. They consist of cylindrically bent iron plates 
stayed with horizontal struts, and are provided 
with oak sliding surfaces. As these gates are 
too wide to be manceuvred against the water 
pressure, by-passes are arranged to fill the fore- 
bays previous to operating the gates. The gates 
themselves are raised or lowered by a travelling 
crane, which can be moved over each sluice. 
Each of the forebays stands for itself ; they are 
not connected to each other, and are free from 
the rock at the sides, being supported solely 
from the bottom on concrete walls which stand 
up between the turbine flumes. The joints 
between the boiler plate turbine flumes and the concrete floor of the 
forebays are of expansion type. In order to effect this each flume 
tube was well greased before the concrete was stamped in round it, 
while to ensure a watertight joint between the concrete and the tube. 
а V-shaped groove was left round the top of the tube in the con- 
crete, and into this groove a packing of tow steeped in paraffin wax 
was inserted. ' The pressure of the water forces this wedge-shaped 
tow packing ring in against the tube, just in the same way as in an 
ordinary hydraulic ram joint, and makes a perfectly tight joint. 
The backs of the forebays are made of thin half-circle walls, while 
the sides are of heavy straight construction. 

The turbines, with their supply tubes and draft tubes, as well as 
the concrete walls supporting the forebays, rest on a floor of massive 
steel girders and reinforced concrete, which is built on the solid 
rock. This floor is of immensely strong construction, as it has to 


carry not only the weight of the turbine chambers, &c., but also 


the volume of water in them. The draft tubes have cement coat- 


‚ 088 to protect them from rust, and discharge into a tunnel, blasted 


- - The power house building itself is in 


out of the rock, running lengthwise under the power station. F urther 
When the river bed was laid dry it was | 


down the discharge tunnel opens out into an ordinary open tail race. 
three storeys, and is built on 
the solid rock, which has been blasted out to a depth of 33 ft. to 


generators with exciters are installed at present, | 
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accommodate it. The lower story- is constructed - of armoured. 
concrete, with a view to better resistance to-the damp from the 
adjacent rock ; and, further, the walls of this chamber had to be of 
great strength in order to support the heavy transformers situated 
on the iron girder.and concrete floor of the second story... The 
upper portion of the building is of brick. In the bottom story 
the generators are situated. On the first floor are the transformers 
and switchgear, while the top is devoted to the lightning proteetion 
devices and outgoing lines. The first floor is level with-the ground 
outside, and on this floor run rails connected with a siding on the 
main railway lines.. A 20-ton electric crane can take goods off the 
railway tracks and deliver them on to this floor, or drop them 
rh an opening into the machinery hall below, which is served 
with|another 20-ton electric travelling crane. А very complete 
system of ventilation has been arranged to keep the machinery hall 
cool, and there are channels running under the floor connected with 
the generator pits to conduct cool air to the generators. 
The runners of the turbines are made with boiler-plate buckets, 
bent to the correct shape.and cast into a cast-iron hub and ring. 
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This method ensures a smooth and even bucket. which minimises 
akin friction, and so improves the efficiency. and at the same time 
the backet is stronger and less likely to be damaged by sticks. 
stones, ice or rubbish which may get in, than is a cast-iron bucket. 
This style of making runners is much employed for turbines working 
on falls up to about 65 ft., and up to sizes about as large as these— 
i, 2,000 to 2,500 н.р. per wheel. For larger sizes and bigger falls 
cast-steel runners should be used. The guides or chutes Jeading the 
water into the wheel are movable on pivots, and by the movement 
vf these chutes the openings between them are varied, and. the 
amount, of water admitted is regulated to suit the power required. 
This method of regulation ensures the water being always projected 
at the correct angle to the wheel buckets. and improves the effi- 
ciency at light load enormously. Fig. 3 gives the efficiency test 
curve of the turbines, Regulation of speed is effected by automatic 
hydraulic regulators operating directly on the shafts connected to 
the links of the afore-mentioned movable chutes. The governor 


balls are driven from the turbine shaft. They control a little valve ! 
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апа in rising or falling with variations of speed admit water into 


either end of a cylinder. The piston in this cylinder operates,. 
through a rack and segment gear, the shaft connected with the 
movable chutes. Speed regulation with regulators of this class is 
exceedingly sensitive. Tachograph records taken on the Gullspang 
turbines show that with the instantaneous application of full load 
to the turbine running light, or the throwing off of full load, 
there is a variation of only 5} per cent. in speed; while for load 
variations of half or full load the speed varies only 2 per cent., and, 


what is still more important, there is absolutely no hunting even 


with these-large changes of load. | 

. The machinery in these power stations is much alike, and{there- 
fore the electrical plant in one station may be taken as typical of all. 
The chief interest centres about the hydraulic constructions and 
general layout of the installations. Before leaving Gullspang, how- 


ever, there is just one point, namely, that of the cost of the equip- 


ment. . At the present time there is installed machinery aggregating 
16,500 н.р. exclusive of excitation, and this has been erected at a 


total cost of £173,000, or about £10. 10s., per horse-power. It 
must be remembered, however, that the hydraulic part of the scheme 


has been calculated for an equipment when completed of 25,000 н.Р., 
and in order to carry out this extension there is little expense to be 
incurred beyond the cost of the machinery. Therefore, when com- 
pleted for its full capacity of 25,000 H.P., the power station will cost 
£192,000; or about £7. 15s. per horse-power. The Hydraulic Asso- 
ciation of Scandinavia, or “ Vattenbyggnadsbyran,” was retained 
as the consulting firm for the scheme, and not only prepared the 
plans, but supervised the carrying out of the entire work. 
Graninge.—In the north of Sweden, at Graninge, à new power 
station has been completed which deserves notice. This station is 
built for a capacity of 10,000 н.р., of which 5,000 н.р. is now installed 
and at work. The units are each of 2,500 н.р. capacity, running at 
300 revs. per min., and generate at 5,000 volts, at which pressure 
part of the power is used in the immediate neighbourhood, while the 
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remainder is transformed up to 40,000 volts for the long.distance 
transmission. Fig. 4 shows a sectional elevation of the power house. 
There are not separate feeder tubes for each turbine, but three tubes 
lead into a common header from which the four turbines are fed. 
In addition to the gates on the turbines themselves, there are 
throttle-valve sluices between the turbine flumes and this common 
header. As regards the electrical outlay of the power station, all 
the low-voltage or 5,000 volt 'busbars, apparatus, and outgoing 
lines have been kept on one side of the building, and all the high- 
tension 40,000-volt apparatus on the other. The turbines operate 
under a 60 ft. head, and consist of twin wheels mounted on horizontal 
shafts. Each pair of wheels is mounted in a steel flume, and the 
discharge is through cast-iron quarter-turn discharge pipes and 
draft tubes, each discharge pipe and draft tube being common to a 
pair of twin wheels. As the flywheel effect of the generators is not 
in itself sufficient to enable the fulfilment of the speed regulation 
required, heavy flywheels are placed between the turbines and the 
generators. These flywheels have their own bearings, and are con- 
nected through leather band flexible couplings to the turbines, and 
through fast flange couplings to the generators. Governors of the 
type previously described are provided, and on test the speed varia- 
tion was found to be 2} per cent. for sudden variations of load equal 
to 20 per cent. of full load. 

The three-phase generators are of 2,150 kw. capacity each, 50 cycle, 
20 pole, 300 revs. per min., and generate at 5,000 volts. Their tested 
efficiency is 95-4 per cent. on full load of unity power factor, and 
94-2 per cent. on full load of pawer factor (58. ‘The inherent regula- 
tion is 1-5 per cent. fer unity, power.ractcr, ard 6-3 for power factor 
0-8. It will be remarlieq that this innerent regulation is very good 
but in general the regulation of gcneretors eriployed, in Sweden is not 
nearly so good, 7 per cent. end 16 рег cent.: цешу, the more usual 
figures. The rotafing magnct v;Leel with poles, arms and boss is in 
one single steel casting, and the pole shoes are of forged steel screwed 


54. 


to the poles with countersunk bolts. The flanges formed by the 
pole shoes hold the field spools in place. The stator winding consists 
of bars, one in each slot, and the slots are partially closed. The 
stator frame with punchings is in halves, and one of the feet on 
which the frame rests is bolted to the frame. By removing this 
loose foot the whole stator can be let down on to the field, and so 
turned round on the shaft to bring any part of the windings situated 
below the ground level into a convenient situation for inspection or 
repairs. The bearings are of the ordinary spherical seated self- 
aligning type, with babbit linings and ring lubrication. 

Almost all the Scandinavian hydraulio power stations are employed 
for power transmission, hence they nearly all employ three-phase 
generators, and the generators described may be taken as typical 
of the general run of plant in Scandinavian hydraulic power stations. 
With the exception of a few electrochemical works, where low- 
frequenoy is necessary, 50 cycles has generally been accepted as the 
standard. The new State power scheme at Trollhattan is, how- 
ever, designed for 25 cycles, partly with a view to the use of the 
power for railways. The City of Stockholm primary transmission 
is also at 25 cyoles, but with these exceptions it may be said that 
for supply companies 50-cycle three-phase is universal. This is a 
very great convenience, as it simplifies matters and standardises 
plant considerably. 

Four interesting generators, of 10,500 kw. capacity, 10,000 volte, 
50 cycles, and 250 revs. per min., have been supplied by the General 
Electric & Mfg. Co. of Sweden to the Notoddens Saltpetre Works at 
Svalgfos in Norway. In this generator the steel poles and ring are 
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cast together, and are supported on a cast-iron arm system. The 
magnet ring and poles are divided transversely, and an air duct is 
left between the halves. The width of iron axially in this machine 
is no less than 49 in., the bearings are of ring lubrication type, and 
are provided with water cooling in case it ever be required. 

These enormous generators have been quite eclipsed in point of 
size by other generators which the same Company are building for 
the above-mentioned Trollhattan State power scheme. These are 
of 12,500 k.v.a. output, and recently the Company has received 
orders for generators for Rjukanfos, which are of 14,500 k.v.a. 
capacity. There are two unique generators, built and designed by 
the same Company, working at Brattfors. They are of 2.000 H.P. 
output each, and generate at 20,000 volts, at which pressure trans- 
mission is made, no intervening transformers being required. There 
are many instances of 10,000-volt directly generating and transmit- 
ting plants in use, even with machines down as small as 250 kw. 
output, but these 20,000-volt generators are the only ones of their 
kind in Sweden. Anather rather interesting generator, designed 
and built by the authdr, ts ‘ое its Wich no machining has been done 
to the stator frame. ? The, piathetéd of “the eattor: of this machine 
was larger than could.be, turned int ànf of the mathine tools avail- 
able, and so thf,segradáta of.tBe: Мор pumchiags were built up 
against a ring of iif. гои "passing -througte the rough cast-iron 
frame. ‘These bolts at the same time sérve the patpose of clamping 
the press rings against the packet of laminations after the latter was 
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built up. It often happens on old machines that. the laminations 
shrink, probably on acéount of shrinkage of the insulation msterial 
between the plates. In order to safeguard against the possibility 
of the entire package of laminations dropping out of the stator 
frame, should the upper half of the latter be lifted after sorneé years 
when the laminations had shrunk, }in. steel pins were passed 
through holes in the laminations and the cast-iron flanges on each 
side of them and riveted over after the lammations were built up in 
place. This machine has been running night and day at full load 
and frequently for long periods (weeks at a time) át considerable 
overloads since the begirtning of 1906, but no loosening of the lámina- 
tions can be noticed, although it has béen subject to frequent short. 
circuits. | 
(То be Concluded.) 


REGULATION OF ALTERNATORS.* 


BY M. SEIDNER. 
(Concluded from page 6.) 


Summary.—After discussing the object and possibilities of regulation, 
and outlining the general theory, the author passes on to discuss regulators. 
of general interest, and more especially those types due to Alexanderson, 
Walker, Thury and Tirrill, which are of practical value. 


THE AUTOMATIC 


DescrirTioy ок SOME METHODS OF REGULATION. 


This abstract will be concluded with a description of a few of the 
more important and successful pressure regulators. 


Alezanderson.—Among those in the first group probably that due 
to Alexanderson possesses tne fewest weaknesses. Ніз system is. 
shown in Fig. 2. The exciting coils N of the three-phase generator G 
are excited by current produced in the special winding Sp in the 
generator, and by the current transformer Sf. This current 18 then 
rectified bv the two-segment commutator К. Each of these seg- 
ments extends over an angle of 120 deg., and there are three brushes. 
placed at 120 deg. ; consequently two brushes will stand on the same 
segment for a short time, and an equalising current—which is damped 
by the resistances R and r—will flow. Sp and St are in series with 
r between, and are both in parallel with R. At no-load the current 
Sp will flow through В; thus the pressure Sp must be considerably 
smaller than if the no-load current had to pass through the highly 
inductive transformer St. Consequentiy the no-load current is 
almost a pure watt current. On load, the current transformer 
impresses an Е.М.Е. on the circuit of the pressure transformer Sp, 
which, with increasing phase displacement, comes more and more 
into phase with the pressure Sp. Hence the current in resistance R 
will fall as the load and phase displacement increase, and in the same 
ratio the commutated current will increase, which we have seen 18 
the condition for correct compounding. The part played by the 
resistance r is to diminish the phase displacement of the current and 
to produce as nearly a watt current as possible at all loads. 

The commutator interrupts the current in each of the three phases 
periodically, and the resultant exciting current will pulsate very 
little; the special pressure winding is only used to do away with 
the self-induction of the potential transformer. Despite the small 
magnetic energy (due to the absence of wattless currents). the in- 
terruption of the current may still lead to sparking, and to overcome 
this, Alexanderson sends compensating current through the brushes. 
which reduces the current to zero in the phase undergoing interrup- 
tion. This is obtained by shifting the brushes, whilst the equalising 
current completes its circuit through the resistances. 

The various arrangements classed in this group all present spark- 
ing difficulties. Their factor of safety is not less than that of ordinary 
generators with exciters : the speed of regulation is all that could be 
desired, whilat over-regulation or instability is not possible. A great 
disadvantage cf all these methods is the large commutator required 
with multi-polar machines, also large transformers are required and 
considerable energy i3 consumed in the resistances. 

Rice.—As & practical example of the second group we can take 
Rice's method, which the General Electric Co. has developed and 
applied to a number of high-speed generators. The no-load exciting 
current is taken from a standard exciter, whose frequency is the ваше 
as that of the generator. Thus, if the exciter has the same number 
of poles as the alternator, it can be direct coupled, otherwise it must 
be driven through gearing. The alternating-current side of the 
exciter is connected in series with the alternator through a current 
transformer, so that the exciter E.M.F. opposes that of the gene- 
rator. As seen from Fig. 3, the exciter E excites itself and also the 
generator G. At no load the exciter E provides the current trans- 
former St with magnetising current, and the terminal pressure ‹ of the 
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generator falls due to the pressure induced in the primary of the 
current transformer. On load the exciter is compelled to take the 
current of the alternator. This is a motor, current, so that arma- 
ture reaction will increase the excitation of the machine №. Hence 
its terminal pressure will rise as the load rises and as the phase dis- 
placement increases, which is what is required. 

The method due to Danielson is almost identical with the above 
in principle, but the great weakness of both is the necessity for having 
the exeiter running at the same frequency as the alternator. The 
factor of safety of these arrangements is good, and the commutation 
conditions favourable, but the speed of regulation none too satis- 
factory, owing to the changes that have to occur before the exciting 
current can be varied. The pressure changes are not retarded, but 
also are not made more frequent, which is an advantage compared 
with the methods in the first group. 

The methods included in the fourth group are the nearest approach 
to inherent pressure regulation with respect to safety of working. И 
it were possible to find & method based on armature reaction that did 
not require any special construction of the generator, such a method 
would be the ideal solution to the problem of pressure regulation. 

Walker.—The method due to Walker is based on the cross mag- 
netising or watt component of armature reaction. This component 
displaces the magnetic axis from the centre of the pole by mag- 
netising the one side of the pole and demagnetising the other, whilst 
the resultant flux remains practically the same. If now the demag- 
netising component can be neutralised, the magnetising component 
will be left and will increase the excitation as the current increases. 
Walker does this by saturating at no load those halves of the poles 
where the demagnetising effect acts and leaving the other half un- 
excited, so that when the load comes on, the former part will scarcely 
be affected, whilst the latter becomes magnetised. 

This arrangement has a disadvantage. As is known, the pressure 
drop depends chiefly on the wattless component, but the present 
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method cannot compensate for this, so that this device is only 
applicable for high power-factor loads (not less than cos ф= 0-85). 
Despite this disadvantage, the method has been used by the British 
Westinghouse Co. for turbo-alternators. 

In all the static methods of regulation diseussed above the primary 
Current 13 used to compensate the pressure drop it causes. On the 
other hand, the mechanical regulators now to be described are 
operated by the primary pressure variations. They act by varying 
the shunt rheostat of the exciter until the primary pressure is 
restored, : 

Static regulators do not retard the pressure changes, but 'even 
augment them, and increase the pressure rise due to change in speed. 
Astatie regulators, however, are very sensitive to pressure changes, 
and possess the tendency to prevent all variations in the pressure. 

N.B.—An astatic regulator is one which is in equilibrium in any 
position when the pressure is normal. On the other hand, it will 
Continue to operate until the pressure becomes properly adjusted. 

Thury,—Thury's regulator is one of the most complicated though 
pd the best constructed. By а mechanism actuated to and fro 
y à small motor, the wheel of a shunt resistance is rocked forwards 
us M and operates a control magnet, Regulation, there- 
не "e Place step by step, and is consequently very slow. The 

рге 18 seen from Fig. 4. The arm D, on which the escapements 

eeu fixed, is kept swinging by a small motor. I and Г are 

abs ко the toothed, wheel H, the axis of which operates the 

teeth "n ке evers К and К’ prevent I and I gearing into the 

ке эй өс, iat the arm D cannot set the toothed wheel in motion 
ag as K and K’ retain their mid position. 

by ves ae K and K’ can be brought into their middle position 

Uvie-acting lever E. When, however, К is shifted, the 


lever, К’, in moving to the left, knocks against the contact C and 
setszthe lever free, whereby the escapement I’ engages with the 
toothed wheel and moves the latter in a clockwise direction until 
Е takes up its central position again. 

On the other arm of the lever E the electromagnet B is fixed, which 
is excited from the terminal of the machine being regulated. The 
apparatus is adjusted so that with normal pressure the pull of the 
magnet В and the springs A and R keep the lever Е in the central 
position, The toothed wheel can make one revolution in 30 seconds, 
so that if the contacts extend over two-thirds of the circumference 
the whole resistance can be switched in or out in 20 seconds. This 
speed, therefore, is rather too slow to be satisfactory. To prevent 
hunting, an oil damper, №, and spring О are added to check the move- 
ments of the lever №. The chief application of the Thury regulator 
is for lighting loads to maintain constant pressure without hand regu- 
lation. For regulating the pressure of alternators it is not so suitable. 

Тат. —With respect to speed and accuracy of regulation, and at 
the same time an absence of over-regulation, the Tirril! regulator is 
the best mechanical regulator yet brought out, and is based on an 
entirely different principle from the foregoing. At one single step 
the whole of the resistance is inserted or eut out of the field circuit 
of the exciter, the time taken being 0-1 to 0-05 of a second, so that 
regulation is very rapid. То prevent the pressure surging or hunt- 
ing the principle of ** back control " is used, which now finds applica- 
tion in all modern indirect-acting mechanical regulators. In all 
previous descriptions of the Tirrill regulator neither the existence 
nor importance of the back control have been recognised, во that 
this important factor has not been fully appreciated. The charac- 
teristic property of this regulator does not only consist of the con- 
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tinuous switching in and out of the whole shunt resistance, but in its 
conjunction with the action of the back control. 

In Fig. 5, let the coil Sp of а solenoid be excited with the pres- 
sure E of the alternator being regulated, and let the solenoid be 
adjusted so that with a certain pressure it attracts the iron core K,, 
it breaks the contact made by С, and C,, and with a lower pressure 
makes the same. The contact pieces C, and С, are made either to 
short-circuit the resistance г or insert the same in the exciter field 
circuit. If the machine pressure is less than that required to operate 
the apparatus, the contact is closed and the shunt resistance short- 
circuited. The pressure of the exciter, and with it that of the депе: 
rator, will then continue to rise until the pressure is reached which 
causes the coil to be attracted and the contact broken. The sudden 
insertion of this resistance causes the pressure again to fall, but only 
momentarily, for the contact is again closed as soon as this takes 
place. 1t is thus clear that the core will swing to and fro like an 
electric bell, and the shunt resistance is continually inserted and 
short-circuited. 

Owing to this switching in and out, the exciting current will main- 
tain a periodic fluctuation between a maximum and minimum, and 
the mean value of the current will be larger the longer the period 
during which the resistance is short-circuited. This fluctuation 
will also appear in the terminal pressure of the alternator to such an 
extent as to make the use of the apparatus in this form impossible. 


On account of the inertia of the magnetic fluxes and the mechanism 
over-regulation will ensue. To accelerate the regulation and over- 
come the inertia of the flux, Tirrill uses a very large shunt resistance 
in the field circuit of the exciter, so that when this is inserted or cut 
out the pressure of the exciter and alternator change suddenly, in 
order to reach a stable condition, which, however, lies well beyond 
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the desired limit. The rough pressure variations must then be fixed 
in this way and the finer variations adjusted when the desired. pres- 
sure is reached, The regulator, therefore, must act suddenly and 
at the exact moment in order to prevent a too large pressure variation 
occurring. Should this not occur at the right instant, the terminal 
pressure will at once begin to vary over wide limits, and a con- 
siderable over-regulation takes place, This latter is an inherent 
property of indirect. regulators, By indirect regulators is meant 
devices where the governing. mechanism does not. produce equili- 
brium between the energy input and output directly, but indirectly 
by means of an auxiliary motor controlled by à relay. 

The above depicted regulator eonsists of such a relay, and. with 
the exciter, has all the properties of an indireet regulator. Assume 
now the load is suddenly removed from the generator, The conse- 
quent pressure rise raises the core K, and inserts r in the exciter field. 
The pressure will not fall immediately, but continue to rise, for a 
certain time must elapse before the тупее inertia is overcome. 
At the moment when the alternator pressure reaches its maximum, 
equilibrium exists between the continuous and alternating current 
anpere-turns, Sinee. however, the pressure is above the normal. 
the contact €, moves still lower, and the pressure falls until it 
reaches its proper value. The contact C, at this instant reaches its 
lowest position and comes to rest. As soon as the pressure falls 
below its normal value the core K, will begin to sink and C, to move 
upwards, and at a certain value of the pressure the contact is again 
closed and the operation is repeated again in the reverse sense. But 
the contact C_—owine to the inertia of the movable part. of the 
apparatus—will not come to rest at the instant the pressure reaches 
its proper value. The pull of the magnet Sp must fall off considerably 
to retard the moving masses and give them an acceleration in the 
opposite direction. Consequently. the moment of contact will. be 
displaced and the lower limit of the pressure reduced. This limit 
will not be the same as when the contact is again closed. When the 
contact is made the exciting current and pressure do not immediately 
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rise, but after some little time, during which the pressure sinks 
further—even below the limit which suffcel to make the contact. 
To prevent this over-regulation in indirect-acting regulators ad- 
vantage is taken of the principle of ** back control." as seen above. 
Over-regulation is due to the retarded completion of regulation. The 
movement of the mechanism which directly effects the regulation 
lags behind the movement of the governing mechanism, so that the 
regulator is not able to complete the regulation within the time over- 
regulation could be avoided. The principle of back control consists 
of taking away the task of completing the regulation from the govern- 
ing organ and conveying it to the working part of the regulator 
directly responsible for effecting the regulation. The working part 
in this way comes to play an independent part ; it finishes the regula- 
tion and brings the whole regulating device back into its position of 
rest, in which then the governing mechanism can exert a new im- 
pulse for a following regulation, Ву means of this back control the 
regulation can be completed at any pressure within the period of 
regulation. It is possible, for example. to complete the regulation 
at the moment when thc pressure reaches its normal value, or even 
earlier. The time taken to complete the regulation depends only 
on the movements of the governing mechanism and the working part. 
The working part can be brought into action during regulation 
in à variety of ways, as illustrated by the different kinds of hydraulic 
regulators. Usually the governor is operated by a lever, one end of 
which moves the regulator and the other the auxiliary motor. With 
alternators the exciter acts as the auxiliary motor, — Tirrill moves 
the contact C, by means of the exciter pressure, so that both C, and 
C. are movable. | 
Tirrill’s regulator differs from the above-mentioned indirect-acting 
hydraulic regulators in one particular. In the latter the working 
part completes the regulation process entirely, and the governor 
valve brings the apparatus back into its position of rest. In the 
Tirrill regulator, on the other hand, the working part not only com- 


pletes the regulation in the direction in which the regulator started 
to act, by bringing the governing mechanism back into its position 
of rest, but the governor valve is also set in the opposite direction, so 
a regulation in this sense is set in action, Thus the Tirrill regulator 
has no position of rest. The working part is continually changing 
over, and not only completes the regulation. but also starts the same. 
An exactly similar action would take place in a steam turbine if the 
working part were allowed to carry the governor valve beyond 
the equilibrium position and bring itself to a movement in the other 
direction, 

The arrangement of the Tirrill regulator can be seen from Fig. 6. 
The double-acting lever H,. together with the parts belonging to it, 
are identical with those in Fig. 5. The contact C,. however, is no 
longer fixed, but is attached to one end of the double-acting lever H,, 
whose other end is operated by the spring F and relay Sg. Sg is 
excited from the terminal pressure of the exciter. Thus the contact 
C, C, is not only affected by the alternating current, but also by the 
continuous current of the exciter. The magnet Sp, as before, is 
astatic—that is, it comes to rest in any position with the proper 
pressure, On the contrary, a small variation in the pressure raises 
orlowers the core К,. The other magnet Sq is static ; each position 
corresponds to a definite pressure. The movement of К, is damped 
by a dash-pot. В. 

Suppose the pressure of the alternating-current generator to fall, 
then Sp cannot counterbalance the astatically balanced core К», 
so that the latter falls and the contact C, С, is closed. Аз a result 
of this the pressure of the exciter and generator rises. If C, were 
fixed, the generator pressure would continue to rise until the move- 
ment of K, reversed and the contact interrupted. Actually, how- 
ever, the magnet Sg draws the statically balanced core K, down as 
soon as the pressure of the exciter rises, so that C, rises and interrupts 
the contact and tends to come to rest. If the pressure of the gene- 
rator is still too low, C, rises still further, and prevents the contact 
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being broken. As soon, however, as the pressure approaches its 
normal value, the movement of С, is retarded and cannot follow Ст, 
so that the contact is broken and the action begins again in the 
opposite direction. 

The regulation. therefore, is not concluded by the backward move- 
ment of С, caused by the over-regulation, but, before this can occur, 
by the upward movement of Сү. Thus the over-regulation has been 
reduced, the time of regulation decreased and the non-uniformity 
diminished. 

The levers Н, and H, are thus in constant swinging movement, 
even when the pressure has not altered. When a pressure change 
does oceur, both levers change their position. The lever H, always 
assumes the position where the exciter pressure keeps the core K, 
in equilibrium, and the lever H, naturally moves with H,. The 
whole movement of H, between no load and full load is about 1:5 mm. ; 
the path of the swing about Л mm. The number of swings рег 
minute varies from 400 to 1,000. The contacts C, C, are not used 
to switch in and out the shunt resistance directly, but are made to 
bring an electromagnet. into action, which moves through a long dis- 
tance and is more effective. A condenser is used to damp the spark- 
ing in the circuit, 

The important advantage of this regulator is the speed with which 
the voltage of the exciter is altered, which can only be accomplished 
by switching in and out the entire resistance. Thus it does not 
regulate so quickly with large load changes as with small. Further, 
the regulation is so exact that in this respect it excels all others. But 
they cannot work in parallel, so that large stations must be governed 
by a single regulator and the same type and size of machines must 
be used. 

To make these mechanical regulators sensitive to pressure changes 
due to variations in speed a large ohmic resistance is inserted in the 
ficld circuit of the alternator, so that the current in the solenoid 
becomes independent of the frequency. 
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ELECTRIFICATION OF STEAM RAILROADS. 


The Committee appointed by the New York Railroad Club to 
investigate the subject of the electritication of steam railroads ra- 
cently presented Из report. The Committee consisted of. Messrs. 
W.J. Harahan (Erie Railroad), chairman, L. C. Fritch (consulting 
envineer, Ilinois Central Railroad), Н. М. Warren (Delaware, Lacka- 
wanna & Western Railroad), Н. H. Vaughan (Canadian Pacific Rail- 
war), J. Н. Davis (Baltimore & Ohio Railroad), G. W. Wildin (New 
York, New Haven & Hartford Railroad), W. McClellan (consulting 
engineer), C. О. Mailloux (consulting engineer). and E. B. Katto (New 
York Central & Hudson River Railroad). The following abstract 
of the report is contained in an article in the " Electric Railway 
Journal." 

А number of the most important events in the history of the elec- 
tric railway are first cited. Then, in referring to the characteristic 
features of electrification and in connection with the subject of 
texibility, it is stated among the advantages of electricity that loco- 
motives ог motor cars may be coupled in a variety of wavs and 
operated by means of the multiple-unit system from one point in the 
train. Public streets and highways may be occupied, if necessary, 
and operation in tunnels ceases to be objectionable. "Trains may be 
shorter and more frequent. or they may be of any size that business 
conditions dictate, consistent with mechanical considerations. A 
ditribution of driving wheels throughout the whole train permits 
high acceleration, which in turn permits increased schedule speed 
without excessive increase in maximum speed. АП of these features 
hive a varving weight according to the circumstances of the par- 
tular problem at hand. Referring to weather conditions, the 
report declares that electric service has been found to be but slightly 
affected by snow or other weather conditions, and that in cold weather 
the steam locomotive is at a disadvantage, but not an electric loco- 
motive or motor car. The Committee believed that the electric 
lucomotive would have much less idle time under the same conditions 
than steam locomotives, and can be designed for practically соп- 
tinuous operation over any length of run. It has also a very much 
larger power capacity and is much more clean! у. 

The principal reasons for considering electrification, in the opinion 
of the Committee, are an increase of station and track facilities, an 
Increase in gross earnings due to more frequent trains, and legislative 
enactment. In referring to the increase in gross earnings, however. 
the report states that the mere substitution of electricity for steam 
will not accomplish а very great increase in gross earnings, but by 
changes in sehedule and stops the service must be made more con- 
venent and attractive to the desired patrons. Inattention to this 
feature is preventing some roads at present from reising the full 
posible returns upon their electrification. 

Upon legislative enactment requiring the substitution of elec- 
(теу for steam the Committee says: The operation of a steam 
taiirvad in the heart of a large city is of necessity attended by 
features not always ideal. On account of the cost of land and other 
conditions, the amount of space for roadway is likely to be cramped 
and closely pressed by city and private property. The emission of 
“moke and gases from the locomotives, especially if a subway or 
tunnel is involved, often leads the community to demand that the 
railroad abolish the objectionable features. This demand, in its 
хек, may be reasonable enough, and if by calm and con- 
“iderate discussion it can be shown that conditions are unnecessarily 
bad. the publie has a right to expect the railroads to provide a 
reisonable remedy, Unfortunately, however. the discussion is 
тебе fanned into a condition where hostility and acrimony 
become the chief features, Asa consequence, the publie may make 
demands, the difliculty, expense and result of whieh it has no cor- 
“ption, and the railroad is compelled to refuse anything like the full 
id inn AME because it knows it cannot afford to do other- 
n. ie n connection the following are а few broad considera- 
ie оа and equity present : (1) А riilroad has a 
код, иле or special privilege from the commonwealth, and, 
о EN to a class of activities which must espe ei 
enna of the publie. (2) A railroad is also a HD 
а e ( н make money, and those responsible tothe stock- 
ee " = Uu Its affairs so as to serve their best ultimate 
AM | A | е for example, smoke, incident to the pcm 
№ alae ee factory, railroad, store or what not. ш 
ilii d eus т sourees of such nuisances must be tented alike: 
NON | e determined how far a removal of the засе 
пу ЧИ 5 un t ү industry itself and cause its failure. (4) M Is 
ain aE rane tiiit men who hive worked in the publie еу а 
‘nil eal s us1ness, for a number of years, are men of integrity 

H med as to their business. Aetion should. be®taken, 
therefore, by the community only when advise | by well-informed 
À | у when advise | Бу well-informe 


persons and after comprehensive considerations. (5) There are not 
two sides to this problem. The interests of the railroads and those 
of the public are one. 

The Committee made an effort to secure operating data for pub- 
lication from the existing electrified steam railroads, but this attempt 
met with little favourab'e response, because, almost without ex- 
ception, the men who are responsible for the operation of these pro- 
регез did not think the conditions were sufficiently settled to permit 
them to publish data that would be just either to steam or electric 
operation. 

The report concludes as follows: ‘To sum up. the following may 
he stated as the advantages and disadvantages of electrification : 


Adrantages.—(1) Increasing the capacity of a given terminal by 
the elimination of switching movements, where multiple units are 
used, and increasing the scheduled speed of trains without increasing 
maximum speed by the higher acceleration possible with electric 
power; also increasing the capacity of the line and permitting 
shorter block signal spacing. 

(2) Avoidance of smoke and steam nuisance, making unobjec- 
tionable tunnels, subways and underground stations, and reclaiming 
the aer.al space above track for offices, stores, warehouses, hotels or 
other buildings ; also a saving in deterioration of metallic structures, 
because of the corrosive products of combustion in steam locomotives, 

(3) Uniform power over grades and greater tractive power of elec- 
tric locomotives of equal weight with steam locomotives, including 
tender, making heavier trains possible over mountain divisions. 
Locomotives may be used in multiple without increasing the cost 
for enginemen. 

(4) Economy of operation under conditions favourable to electric 
traction, such as frequent multiple-unit train service or cheap electric 
power as compared with the higher cost of locomotive coal. 

(5) Electrical operation has proved itself reliable. 

(6) Electric power is not а source of danger to the travelling or 
general public. 


Disadvantages.—(1) А large investment for re-equipping the rail- 
roads with the new power, which can only be justified by definite 
financial or economie results, 

(2) Increased danger to emplovés or the railroad due to the pre- 
sence of the third rail or the overhead conductor, especially in vards 
or terminals. : 


Future Electrification,—TVhe following features with reference to 
present conditions should be considered, having in view future elec- 
trification : (1) The signal system should be designed with a view of 
meeting the restrictions involved in electrification work. (2) Bridges, 
vards and terminal platforms should be designed to conform to the 
clearances necessary for the installation of working conductors. (3) 
Locomotives aud cars should Бе designed to conform to electrification 
clearances. (4) The lighting system of ears should be designed for 
economical use on electrified roads. This applies also to the heating 
systems, (5) Steam, water, air and gas pipes in yards and at stations 
should be laid out to avoid current collectors on future electric equip- 
ment and working conductors, also bonded to avoid electrolysis. 


Conclusions, —(1) No general information isavailable on the basis 
of which steam ratlroads, as a whole, would be justitied in electrifving 
terminals or main lines, solely on the grounds of economy. (2) Cute: 
ful investigation is necessary to decide if electrification of terminals 
and suburban districts would be warranted in order to inerease 
earnings. (3) More attention should be given to the possibilities 
of eleetrifieation in connection with heavy grades, and at other places 
where an increase in facilities is needed. (4) It is not likely that 
conclusive data on the economy of electrification will be available 
until electrification is extended over а complete steam locomotive 
stage. (25) The electrification for passenger terminal and suburban 
service is now more or less settled as to method, but for freight and 
general trunk line service it is in the experimental stage. The types 
of locomotives for various service have not been determined, though 
progress із being made. Phe method of secondary distribution 
(working Conductors) needs much development, The third rail is 
thoroughly reliable and eflicient, but unsuitable for complicated 
switch work. In Их present form it has only been used for voltuses 
up to 1.200. Phe overhead system for high voltage working кач 
duetors also needs. much development. Few, И any. are &atishied 
with present designs and many changes are proposed, (6) The stein 
railroad men and electrical engineers should work together in as close 
harmony as is possible, so as to produce results that will be as free 
from mistakes and experiments as is possible in any developing art. 
(7) Each. problem must be studied on its merits, and a decision can 
only be made after careful study of the conditions pertaining to each 
situation, (8) The electritieation of large freight terminals has not 
as vet been attempted, nor satisfactorily worked out, therefore it is 
necessary to proceed: with caution in this matter, and the problem 
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must be exhaustively studied and new developments made before 
it would be justifiable to make such an installation. The electrifica- 
tion of any large freight terminal would involve a number of roads, 
and cannot be undertaken independently. without the co-operation 
of all the railroads affected, on account of the relations existing among 
the various roads in the interchange of freight traffic. 


RAPID ELECTROCHEMICAL ANALYSIS: A COM- 
PARISON OF SEVERAL METHODS.* 


BY L. S. PALMER AND R. €. PALMER. 


Considerable information has appeared in recent years on the 
rapid deposition of copper, zinc and other metals. Various devices 
have been emploved, such as rotating the cathode, rotating the anode, 
and lately even rotating the electrolyte. Nome experiments on the 
determination of copper with the apparatus of Frary.t in which the 
electrolyte is rotated and the electrodes are stationary, led us to 
believe that the speed with which complete deposition was obtained 
was not wholly accounted for by the fact that the electrolyte rotated, 
but depended to a large extent upon the nature of the electrodes. 
The anode used in the Frary apparatus is а platinum spiral of about 
I inm. diameter; the cathode a platinum gauze, weight about 
14 grammes, 15 mesh to I em., size 11 em. by 5em. To test this 
supposition we conducted a series of tests to determine the relative 
merits of the two factors gauze cathode and rotating electrolyte, — 
in rapid depositions, 

Three sets of tests were made with eupric sulphate solutions one 
with a rotating electrolyte using the gauze cathode ; а second set 
without rotation of electrolyte using a gauze cathode ; and for com- 
parison a series using the usual form of platinum cone as cathode, 
without rotation of the electrolyte. Two sets of test were made on 
zine depositions similar to the first two for copper, with the exception 
that the electrolyte was cooled by means of water flowing through 
а lead spiral surrounding the vessel containing it, as described by 
Frary.T The conditions for the copper determinations were taken 
from data given by Fischer.8 The conditions for the zinc depositions 
were taken from data given by Frarv. At the end of each experi- 
ment the solution was siphoned off with the eurrent still on and water 
added to dilute the electrolyte to prevent the re-dissolution of the 
deposit. The first 250 с.е. portion was saved for testing the com- 
pleteness of the deposition by means of the usual potassium ferro- 
cvanide test. In the zine determination, in place of a nickel gauze 
cathode as described by Frary,* the cathode was plated with copper 
before each determination. 

As a result of these experiments it was found that, under the 
conditions of our experiments, 0:31 gramme of copper was completely 
deposited on the gauze cathode in 25 minutes with magnetic rotation 
of the electrolyte з in 50 minutes without rotation. and in tive hours 
using the platinum cone cathode. "Phat is, the copper was deposited 
twice as fast with rotation as without. and 12 times as fast with 
rotation as by the old cone method. [t seems from this that the 
rapidity of Frary’s method is due, in а large measure, to the gauze 
cathode. Another test was made which showed the marked. in- 
fluence of the gauze cathode on rapid deposition, im which, without 
rotation of electrolyte, 0-5 gramme of copper was completely ede- 
posited on a platinum gauze from 50 c.c. of solution in five minutes, 
А current of 8 to Т0 amperes was used with only a few drops of conc. 
nitric acid. The deposit, however, was slightly spongy. 

The data show no difference in the time required for complete 
deposition of zine. The only difference shown is that the bulk of 
the zinc was deposited slightly faster with rotation. Since Frary’s 
result (the deposition of O-} gramme in 30 minutes) was reproduced 
in both cases, we concluded that the lead coil reduced the rotation of 
the electrolyte to such a large extent that the slight rotation that 
might still exist had very little effect on the rate of deposition. In 
fact, there was such a large evolution of gas during the electrolysis 
that it was diftcult to tell whether the electrolyte rotated or not, 
showing that there was sufficient agitation of the electrolyte fram 
this cause alone to produce the rapid deposition. 

The use of the gauze cathode in rapid electrolytic determinations 
is shown by these tests of the efliciency of Frary’s rotating electrolyte 
apparatus to play a sufficiently important. part to warrant its usc 


* Abstract of а Paper read before the American. Electrochemical 
Society, “Transactions,” Vol. ХУ. 

t * Jour." Amer. Chem. Soe., 29, 1592 (1907). 

$ Loc. cit. 
5," Elecktroanalytische 8chnellmethoden,"" p. 106. 
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alonc for simple rapid determinations, and thus dispensing with the 
rarions mechanical devices for agitation of the electrolyte. 


DISCUSSION. 


Mr. Е. С. FRARY said it would be a very good thing if this Paper and 
the one by Stoddard (doc. cit.) served to call the attention of American 
chemists to the great advantages which the gauze cathode has over all 
others. These were first emphasised by Paweck,* and later by Winklert 
and others, who made the same point as Messrs. Palmer and Stoddard, 
that more rapid deposition at a higher current density was possible with 
its use. [ts good points were clearly pointed out by Косгщет} and 
Classen.$ and mentioned by Smith.4 but did not seem to be generally 
appreciated. It seemed to the speaker, however, that the conclusion 
drawn from this Paper and that of Stoddard, that the rotation of the 
electrolyte might bedispensed with entirely was premature, and rested on 
too slight an experimental foundation. Copper was probably the easiest 
known metal to deposit with approximate completeness in an adherent 
form. That such results might be obtained even without the gauze 
cathode is shown by a Paper read by Prof. Exner before the Minnesota 
Seetion of the American Chemical Society in 1907. He showed that 
copper could be satisfactorily precipitated on a platinum cylinder with 
stationary electrodes in a short time by simply heating the solution from 
beneath with a flame, so that convection currents stirred in a little. 
Great results were hoped for from this method, but did not appear to 
have meterialised. It seemed very probable that 0-3 gramme of copper 
could be as satisfactorily deposited from the electrolyte used by the 
Messrs. Palmer upon a platinum dish, without rotation, by 5 amperes in 
20 minntes, as upon the gauze electrode. The ordinary cone or eylincer 
could not be expected to yield such results, on account of the large portion 
of the solution which was out of the direct line of current flow. But the 
electrolyte used was hardly the most suitable for the rapid complete pre- 
cipitation of copper, Withrow || had shown the retarding effect of large 
amounts of nitric acid; it might also be seen by a comparison of resulis 
obtained here with those given in this Paper. Students regularly get 
complete precipitation of 0-2 to 0-6 gramme of copper in 12 to 16 minutes 
with the use of a current of 5 amperes and magnetic rotation of the 
solution, as against 25 and 50 minutes found necessary by the Messrs. 
Palmer with and without. magnetic rotation. respectively. An elec- 
trolyte containing, apart from copper sulphate, from 10 drops to several 
cubic centimetres of concentrated sulphuric acid, and about 2 grammes 
of ammonium sulphate was employed, and the deposits were a little 
darker than those from a nitric acid solution, as stated by Winkler (doe. 
cif), but are adherent and apparently of proper weight. Tt was also 
doubtful whether the Messrs. Palmer obtained complete precipitation of 
copper in any experiments reported here И. as appears from the Paper, 
this was determined by the use of a ferrocyanide solution, Experience 
indicated that quantities of capper inexcess of a milligramne were often 
not indicated by this re-agent, Hydrogen sulphide seemed to be the 
best precipitant. The precipitation of zine, as described here, was more 
to the point, but the conclusion that the lead coil largely reduced the 
rotation of the electrolyte was probably erroneous, since lead, water and 
ar had practically the same permeability.** The authors were un- 
doubtedly deceived Буа phenomenon which the speaker had frequently 
observed with this apparatus, that the surface of the liquid. became | 
partly covered. with foam or froth, which attached itself to the elec- 
trodes and did not rotate much for two reasons; (1) High electrical 
resistance, due to Их porous structure, so that it carried practically no 
current, and hence was subject to no t ине: (2) snflieient adhesion to 
the electrodes; due to surface tension, to prevent it from being carried 
around by the moving solution. This phenomenon was especially eom- 
mon in alkaline solutions. The Paper of Stoddard (doe. cd.) was incon- 
elusive in its present form, and could not be cited in support of the con- 
elusion mentioned, since he neglected to show in any case; (1) That pre- 
cipitation was complete. He stated that such was the case, but did not 
determine the accuracy of his methods of testing. (2) That the precipitate 
was of proper physical character. dn the case of zine his description 
showed that it was not. (3) That it represented the actual amount of 
metal in the solution—ee.. was neither oxidised on account of sponginess, 
as was often the case with metals deposited at too high a current density. 
ner deticient in weight due to mechanical losses caused by the same con- 
dition. The whole matter was worthy of a thorough investigation, pre- 
ferably by several parties working independently. 

Messrs. L. К. PALMER and В. C. PALMER, in reply, said. in regard to the 
copper depositions, they hadcalled attention to the fact that their solutions 
contained considerable quantities of nitric acid. Mr. Frary stated that 
such solutions were not the most suitable for rapid and complete depost- 
tion, As the authors’ object was not primarily to see how rapidly the 
deposits could be made complete, the fact that Mr. Frary and his students 
were able to obtain more rapid depositions with other solutions had only 
а remote bearing on the problem. In the case of zine depositions, the 


* * Chem. Ztg." 1900, 24. 854; Bericht über den IH. internationalen 
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5% Quantitative Chemical Analysis by Electrolysis,” 1903 translation, 
pp. 114, 1105. 
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permeability of lead, мг and electrolyte, which Mr. Frary pointed out 
tu be the same, has no bearing on the rotation. The rotation of the elec- 
trolyte was due to the number of lines of force or the magnetic flux through 
и, The lead coil introduced between the solenoid and the beaker 
evidently took up a large number of these lines of force, causing a smaller 
number to pass through the beaker itself and thus decreasing the rotation 
of the electrolyte. However, the question of rotation had no bearing 
here, as the data showed that the same results were obtained with and 
without passing current through the solenoid. 


0N THE EFFECT OF SHUNTING INDUCTIVE COILS. 
BY G. W. 0. HOWE, M.SC. 


Summary.—The author shows geometrically that although the 
efective resistance under certain conditions may be increased by shunt- 
ing а highly inductive coil by а non-inductive resistance, the impedance 
is not increased. 


| Under certain conditions the effective resistance of a highly 
inductive coil is increased by shunting it with a non-inductive 
resistance. This, at first sight, striking fact has been pointed 


R L 


A 
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out recently by Mr. Albert Campbell (THE ELECTRICIAN, 
December 10, 1909). Mr. Campbell has worked out the in- 
crease of effective resistance, and has given the results of some 
experiments confirming the formule so obtained. Не then 
states that the increase of impedance in such cases was pointed 
out some years ago by Mr. H. E. Harrison. Now, it can easily 
be shown that the impedance is not increased, but that the 
decrease of inductance is always more than enough to counter- 
act the increase of resistance. | 

Although this is not very evident from the mathematical 
treatment, it can be seen at once from the vector diagram. 
This method has the additional merit of making the whole 
phenomenon quite plain and of removing the air of mystery. 

Without the non-inductive shunt S, the current and Р.О. 
may be represented by the vectors V end С. Since the coil 
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Е assumed to be very inductive C, will lag nearly 90 deg. behind 
· When the high-resistance shunt is connected across AB, a 
smell current У/ will flow through it, in phase with V. The 


From the geometry of the figure it is evident that, under the 
assumed conditions 
V/S C(R'—R) 
с у 


үз 7 
or R'—R= 2 FL 


where Z— V/C=the impedance of the coil only. 

This is the formula evolved and experimentally verified by 
Mr. Campbell. 

The correction for distributed capacity in an inductive coil 
can be obtained in the same way. 

We see from Fig. 3 that the perpendiculars alter very little 
in spite of a large change in the current. Hence 


(approximately), 


oLC, —oL'C, (approximately) 
e oLO,—oL'(C,— C ) 

o(L' — L)C, = oL'C, 

^ L'-L-€e?*D?K (approximately). 
This is the well-known correction for distributed capacity. It 
is equation (4) in Mr. Campbell's Paper. | 

While the mathematical method is undoubtedly preferable 

where an accurate knowledge of the errors and corrections is 
required, the graphical method has the great advantage of 
giving one a clear mental picture of the relative magnitudes and 
phase reletions. 


It should be stated, in justice to the late Mr. H. E. Harrison, 
that he does not make the statement with which he has becn 
credited, although the experiment he describes might lead one 
to imagine that the impedance had been increased by the addi- 
tion of the shunt. : 
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THE POLARISATION OF DIELECTRICS IN A STEADY 
FIELD OF FORCE.* 


BY W. M. THORNTON, D.SC., D.ENG, 


Summary.—This Paper contains an account of experiments on the 
polarisation of dielectric ellipsoids and cylinders suspended in a 
steady electric field. From measurements of the field intensity, tbe 
dimensions of the ellipsoids and the frequency of torsional swin 8 
with and without the field, the dielectric constant is determined. Fi. 
the rate of increase of the dielectric constant the specific resistance of 
varicus substances is calculated. 


The slow polarisation of a dielectric ellipsuid suspended i 
steady field of force can be followed by observing Шашлы {о Е, 


resultant current will now be C,. Since C, is evidently larger | the period of small swings about the line of the field.[ In a perfect 


than С, the impedance has been decreased. 

The effective resistance is obtained in either сазе by dropping 
à perpendicular from V on to C, or С,. This gives the energy 
component of the applied P.D., which must be divided by the 
current to obtain the effective resistance. The length of the 
perpendicular gives WLC. It is evident that C, is slightly 
Un than С, that eL'C, is smaller than eLC, and that 
al considerably greater than C, R, where К and L’ are the 
| ive values of the coil when shunted. Hence L’ is smaller 

an L, and R' is greater than R. 


insulator the polarisation reaches its full value in a much shorter 
time than the period of such a moving system, and a single obser- 
vation of the latter would suftice to determine the dielectric constant 
of the ellipsoid. In all solid dielectrics there is, however, slow elec- 
trical movement under the influence of the tield within tho ellipsoid 
and a consequent. accumulation of charge at each end. The restor- 
ing couple, and therefore the apparent dielectric constant, increase 


* Abstract of a Paper read before the Physical Society. A short 
account of the discussion was given in Tur ELECTRICIAN, February 11 
1910, р. 728. , 
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until the limit to molecular polarisation is reached. The advantage 
of the method is that the “conduction” current is confined to the 
separation of charge within the solid symmetrically about the central 


section. 


An account is here given of observations made upon the behaviour 


of various solid dielectrics, in which the total polarisation is ex- 


pressed in terms of the apparent dielectric constant. From these 
observations the resistivity of insulators has been found in à new 
wav. А difference of one part in а thousand in the dielectric con- 


stant can be readily measured by the suspended ellipsoid method. 


On account of this sensitiveness three stages in the polarisation were 


found to be present in all the homogeneous substances examined. 


First. a sudden very rapid yield, then a slow change at a uniform 
rate, and finally an approach to saturation. The first suggests a 
normal slackness of charge in the dielectric molecule, the second is 


probably a continuation of the polarisation by the influence of ad 


jacent molecular charges, a slow linear. change of the nature of a 
In the third stage the rate of displacement ceases 
to be uniform, and the polarization reaches à maximum which is 


simple strain. 


shown in the Paper to be independent of the intensity of the polar- 
ising field within the specimen. 

According to this * three stage" theory, the quantity passing in 
the instantaneous charge or discharge of a condenser with a solid 
dielectric, involving as it does the first stage only, should be propor- 
tional to the voltage; the total residual charge corresponding to the 
later stages, the apparent dieleetrie constant of which is independent 
of voltae, should also be proportional to the voltage, as shown by 
Hopkinson* to be the сазе. Dielectric hysteresis loss should decrease 
with rise of frequency, on account of the smaller range possible 
in the second stave, which agrees with the experimental results of 
"ThreMall.T It was found, further, that there was по permanent 
residual electrifieation in the dielectrics examined, showing that 
the polarisation, however long continued, and slow in action, was 
quasi-elastic in type. When testing electric cables the charging cur- 
rent is sometimes measured after one minute's electrification, With 
the usual insulators this 18 only in part a true conduction current, 
the rest heing the second stage of polarisation. What the latter 
would be in any condenser can be calculated from the curves of rate 
of change of apparent dielectrie constant given later, and in this way 
the true conductivity found. 


Experiments on Quartz.—The quartz was cut parallel to the optic 
axis and formed into an ellipsoid 2 сш. long and 0*2 em. diameter. 
It was very carefully cleaned, dried and suspended by a quartz fibre 
about 0:001 cm. diameter and 20cm. long between flat brass plates 
6 cm. apart, contained in а vessel dried under vacuum and by phos- 
phorie anhydride for several weeks. The leak between the plates 
would therefore be exceedingly small, and with à P.D. of 480 volts 
between the plates the observed periods were the same in dry air 
and in vacuo, In order to obtain more than two-figure accuracy 
by this method it is necessary to take the mean of at least five 
observations of the period. In the first few minutes this was as a 
rule changing quickly, and it was only in the later stages of the 
polarisation that several readings could be taken. 

Particulars of the form and dimensions of the specimens used in 
this Paper are given in that dealing with alternating fields. The 
free period of the quartz ellipsoid was 63:3 seconds, А table in the 
Paper gives the observed periods in ficlds of various strength for the 
first 20 minutes of polarisation. Later observations showed that 
9) minutes was not long enough to establish full polarisation. 'The 
ellipsoid was therefore re-suspendcd, having now a free period of 
34-73 seconds. After 120 hours in a ficld of 0:137 electrostatic unit 
the period was 17 seconds ; after 24 hours longer in a field increased 
to 0:265 unit, 9:72 seconds. 

Values of the dielectric constant calculated from the restoring 
couple on an ellipsoid making small swings in an alternating field of 
force are in close agreement with the best previous determinations. 
The assumption made in calculating the couple is that the polarisa- 
tion is taken up instant aneously in any position, and the agreement 
shows this to be justified, When, however. the field is unidirec- 
tional the components of polarisation are not the same along and 
at right angles to the axis of the ellipsoid. It. will be shown, subse- 
quently, that several days are, in general, required to reach a steady 
state when the ellipsoid is allowed to stand in line with the field. 
There is in this position no transvers polarisation, but if the ellip- 
soid is then given small swings there will be one which alternates 
with the motion and may thus be considered to be proportional to 
the constant obtained in alternating fields. 
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The ellipsoid behaves, in fact, as И it were in effect crystalline, 
and the restoring couple at unit angular displacement is 


(ca УР 

l+«,N l+eL 

where к, is the longitudinal and к, the transverse susceptibility, N 
and L the longitudinal and transverse reaction coefficients, V the 
volume of the ellipsvid, and Е the intensity of the external field. 
This couple is equal to 4z?I(n?— n), where I is the moment of 


inertia of tho suspended system; п, mo, the frequency of swing with 
and without the field. 


Hence ( а. ak <) VE?-—Az*?I(n* —n,?). С 


l+eN Те, 
4 2] 2__ 2 
Writing ы и. + ss a, 


we have x,—a/(1— Na), and the dielectric constant 
1+ (4r — N)a 
xi 1— Na 
For a quartz ellipsoid cut parallel to the optic axis L—6:133, 
N—0:3013, V—0:0534 c.c., I—0:02912, K,—4:60. From the later 
set of observations given above n?=0°0106 in a field 07268, 
n, = 0:00083. Thus F?/(n?— n?) — 7:25 and a— 3:069, giving finally 
K=508. (Quartz ||.) In the weaker field, F—0:137, F?;(n?—n,?) 
= 7716, giving К = 610. 
An ellipsoid of quartz cut perpendicular to the axis had L= 6:125, 
Х = 0.313, У-= 0:056, I—0:0307, K,=4°548. Its free period was 
33 seconds. After exposure to a field 0-26 fer 48 hours the period 
was 19:3 seconds: after 41 hours longer in a field 0:132, 26-75 seconds. 
From these we have the steady values Е(п2— п) = 36:5, Е = 0:26, 
and = F?/((s?— n)—36:44, F-01032, a=0°6705, and K=11-66. 
(Quartz L). 
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Thus both in alternating and direct fields quartz || has the larger 
values, but whereas in the former the ratio of the dielectric con- 
stants is 1:012, in the latter it is about 45. 

Observations recorded in the Paper show the exceedingly slow rate 
of polarisation of quartz № compared with quartz ||. The mean 
of F?,(n?—n,?) is 8:81, and since the derived value of K depends 
upon this we have the remarkable fact that the polarisation ap- 
proaches the same value irrespective of the intensity of the polaris- 
ing field. This suggests that the slow polarisation is a consequence of 
internal molecular attractions started by the initial polarisation and 
maintained to a limit by the continuance of the field, but not in any 
way proportional to it. 

Fused quartz has been largely employed in the construction of 
electroscopes for use in measurements of radioaetivity. It is con- 
ceivable, though not highly probable, that some of the earlier ob- 
served feeble radioactive effects may have been in some measure 
due to the slow absorption of charge by the quartz support, for the 
rate of charge or discharge of such an instrument must be influenced 
by the polarisation of the support. 


Experiments on Flint Glass.—Similar measurements to those on 
quartz were made with flint glass specimens. In the case of an 
elipsoid. of density 3:3, free period 14:9 seconds, after 22 hours in 
F—0271, period 12:33; after 48 hours longer in F— 0:136, period 
139- For the former F*/(4?— m,)—96:85, and the latter 2772. 
Fig. I shows the forced depolarisation of a dielectric by а method 
distinct from discharge through а galvanomceter. The chief interest 
lies in the fact that whether the polarisation is increasing from zero 
or being reversed the rate of change is for а long time the same. 
It is also noticeable that the time occupied in the linear polarisation 
is nearly the same in both cases. ‘The value of К before the fie'd 
was reversed was 25, of which 9 was the sudden rise at the start. 
At reversal there was а rapid change equal to twice that from zero— 
i.e., of 18, leaving a polarisation of К ==7 in а direction opposite to 
that of the field, Tt will be seen that curve В starts from a value— 7. 
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Tae ellipsoid was then expos:d to the field for three we^ks and 
acquired a value of K=6,075. The following numbers give the 
рее depolarisation from this high value. The periods from which 
K was calculated were taken by applying a weak field and measuring 
the period after it had been on for a minute in each case, after 
which it was cut off. Theze is no doubt a sudden rise of polarisa- 
tion at the moment of applying the field, but sinc2 the conditions 
are the same in each case the figures give an approximation to the 
rate of relaxation. 


Time ——— 10 m. | 1 h. 


Sh. | 19°5h. 


— 


2h. 3h. | 4h. 


797 280 |1273 | 90 


817 


E suia 6,075 | 426 


Four typical substances were next examined, and the results 
show that for different substances and over a wide range of values 
the effective polarisation of an insulated rod approaches the same 
final value whatever the intensity of the field may be. 


Rate of Polarisation.—In the foregoing observations of the rate of 
chinge of K in steady fields there appear then to be three stages, 
a sudden yield, followed by a change at a uniform rate for intervals 
cf time differing in the various substances from a few minutes to 
several hours, and later an approach to saturation. In order to see 
how thes», especially the second, hold over a wider range of sub- 
stances а number of measurements were made. These show that 
gutta-percha, upon which во much depends in the working of sub- 
marine cables, has the highest values of all the substances examined. 
It is at least possible that some of the difficulties of cable working 
arise from this cause. If by mixing a suitable insulator of lower 
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dielectric constant with it, or by some system of grading, retaining 
at the sume time the impermeability to water, the effective constant 
could be reduced, the rate of signalling might be accelerated. Curves 
of the rates of change are given in Fig. 2 for the first 10 minutes of 
electrification, and it will be seen that the features of a rapid rise at 
the start and a straight line change following it are present in all 
but sealing-wax, a mechanical mixture. The linear change in most 
Cases lasts for several hours. In the case of fused quartz the polari- 
“tion is steady in half an hour, and no increase was observed after 
‘everal days in the field. This rapid polarisation is possibly the 
reason for its use as an insulator in electroscopes. Tie initial rush 
* in almost every casd over within a minute. This may explain 
Why o ations of cable resistance are taken after this interval. 
Measurement of Specific Resistance.—The fact that the rate of 
change of the effective dielectric constant is uniform for some time 
alter the field is applied, provides a method of measuring the specific 
resistance of a dielectric during polarisation as distinct from that 
Nu. the “time of relaxation." Whatever the nature of the elec- 
nical movement during the polarisation of an insulated ellipsoid 
ы be it is in effect а current, the density of which is the rate of 
| E of the total polarisation in unit volume. The field within 
e'2pso:d 3 given by F, =F (1+rN), мһегек=(К— 1)/4т. The 
polarisation is then КЕ,, and writing the apparent specific resis- 


tance p, we have “UKE, 28 F, 


The resistance measured in this way 


sais though not to а marked extent, from that found by the 
ве of a steady current through the dielectric. 


Specific Resistance of Dielectrics at 17°C. 


| pohms | _ |  pohms 

= | per em. cub. |. per cm. cub. 
Paraffin-wax ........... ! 49x10* | Ebonite a... o. ^45 x10! 
Quartz b .............. | 20x10" Canada balsam...... 28 x 1014 
Flint glass A 3'3 ....| 99x10" | Flint glass A 41... 25 x10" 
Sulphur .................. ‚ 82x10 | Amber ........... | 1-65 х 10" 
KƏSIN озык жуы: ı 70x10" | Quartz Н ......... . 1-53 x 104 
Fused quartz ........ ‚ 16x10" Gutta-percha .....| 621x105 
Indiarubber .......] 126х105 | | 
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It may be said that in view of the facts of slow polarisation the 
measurement of the current after one minute's electrification ів 
meaningless as an indication of the resistance? of the insulation. А 
large part of the current is polarisation change. The leakage method 
of measuring the resistance of insulators is also complicated by this 
slow depolarisation of the dielectric and greatly influenced by the 
time of charge. We have from the above 


p dK K-1.. 

47 д jor х), 
from whic! p may be found at any stage of the polarisation. Since 
the measurements are in electrostatic units, p is also, and in electro - 
magnetic measure 13-=5114 п +(K—1)N}/dK/dt. 10° ohms per centi- 
metre cube, where v is the ratio of the clectromagnetic to the elec- 
trostatic unit of charge. 

The above table gives values of the specific resistance found 

in this way from the observed tates of change of Fig. 2. The india- 


rubber and gutta-percha were not specia!ly prepared for cab!e work. 
The ratio of Curie’s values for quartz | and || is 240; those now 
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Fic. 3.—Testing CELL тов EXPOSURE go RADIUM. 


obtained give 130. 16 is interesting to note that the Velocity of 
light in quartz is greatest when the wave-front and current are in 
the direction of least electrical conductivity. In accordance with 
previous observations the lighter flint g'a*s has the higher ге sistivity. 
Paraffin-wax was the most perfect insulator examined. | 


Slow Polarisation.—The electrical movement within the substance 
during slow polarisation may be a translation of free electrons, as in 
metallic conduction, a transfer of charge, as in electrolysis, or a 
separation of the internal charges of the molecule, so that its elec- 
trical moment increases. In order to determine which of these 
occurs in the present case, a flint-glass ellipsoid was suspended in a 
glass cell (Vig. 3), the upper part having pole plates, so that a field 
could be maintained there, and the lower | eing fi led with disulphide 
of carbon. Outside the cell a massive iron cylinder was placed 
having a small central hole pointing towards the line of suspension. 
The ellipsoid was exposed to the field for se; eral days. and its steady 
period noted. It was then lowered into the liquid and exposed to 
the radiation from a strong tute of radium tromide placed in the 
end of the iron cylinder. After five minutes’ exposure the ellipsoid 
was raised, allowed to stand in the field for the same time that it 
had been removed from it, and its period then found to be unchanged. 
The liquid was used to shield the specimen from any ions which 
might possibly gather on it from the poles, and to prevent any 
change in the gradient between the poles by the diffusion of ions 
from the line of the radium discharge. И the charge on the e li psoid 
had been in any sense free, whether residing on the :u:face or 
inside, it would have been rapidly removed and the period 
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Ratio of the Initial Values of Dielectric Constants in Steady Fields to 
those in Alternating Fields. 


pus Ку. Ко Кук. 
Quartz IV iu oce ttes | 46 13:0 2-8 
Flint glass A 41 ............... 8:5 | 25:0 29 
Resin оао | 3:09 70 2:3 
Canada balsam .................... 272 195 6:3 
Parahin War «cc eser ee 2:32 5—6 с.24 
Gutta-percha  ............... m | 4:43 | 70 1:58 
Sulphur RET 40% | 4:38 1:07 
[ndiarubber ................... | 3:08 31 с.1-1 
Ebonite иена линия sl 279 | 42 1.5 
Е A oec РРР КИТО 4:54 | 4:55 | 1:0 
Flint glass A 33 .................. 698 | TO | 1:0 
Amber... ................. я 2.3 2-8 | 10 
Sealing wax п.е 4:56 | c. 46 10 


lengthened by exposure to the radium. The experiment was re- 
peated with the condit’ons varied in several ways with always the 
same result. It would appear from this that the electrical move- 
ment in a d'e'eetric whe. isolated in the field is enti elye nfined to 
the molec.le, and is therefore neither n:etall e. пог e'ectrolytie. in 
t. pe, bat is the continued displacement of the atomie charges to а 
greater degree of separation than has been hitherto recognised. 

It may be remarked here that the high values of the dielectric 
constants obtained in the Paper are con'irmed by measurements on 
electric cables, — Ashton* found that ал ozoker.tised rubber cable 
charyed at 203-5 volis for 7,200 seconds absorbed 13:8 x 107 coulomb. 
From the given dimensions the die'ectrie constant correspond ng to 
this is 13-1. In this case also the slow polarisation was elastic in 
(уре, as shown by the fact that the quantity discharged on short- 
circuit was just twice thit absorbe 1 at constant potential. 

It was early suggested by Mossotti that the behaviour of a dietec- 
tric can be explained on theassumption that it is made up of isolated 
conducting spheres. Оп any of th* present electronic theories of 
matter the separation of charge under the influence of the field 
gives an arrangement similar t» this. It is now sugy. sted that the 
first stage of po'arisation produces such a charged system, but that 
it differs from a system of conluctors in that the charges undergo 


that a large saving in first cost and operating expenses would result 
from the adoption of the 1,200-volt system in preference to the 
GOU- volt. | 

'The results under the new system substantiated the expectations 
formed of it. During the first day of operation the cars ran over 
4.500 car-miles, and not a trip of the regular scheaule was lost. 
Moreover, a saving of over 25 per cent. in energy was indicated by 
the watt-hour-meter records of the first few days. —— 

Energy is still purchased from the Potomac Power Co., and is 
transmitted three-phese to the sub-stations at Ardmore, Naval 
Academy Junction, Annapolis and B5'imnore, at а potential of 
33,000 volts and a frequency of 25 сус! ѕ The transformer primaries 
ате Y connected and the neutral pint is earthed. The transmission 
line is in duplicate, the conductors being of aluminium. The sub- 
station equipment consists of rotary converters, each set com- 
prising two 300 kw. machines operated in series to supply energy 
at a potential of 1,200 volts. The converters operate in every wey 
similarly to standard 600-volt machines, and are.started from half 
voltage taps on the transformer secondaries in the usual manncr. 
For the protection of the sub-station apparatus 33,000-volt aluminium 
lightning arresters are installed. Each transmission line is pro- 
tected by an overhead earth ме. | ZEE "a 

The rolling stock consists of 30 passenger cars and three service 
ears. Each passenger car is equipped with four 75 n.r. 600-volt 


commutating-pole railway motors, and each service car with four 


140 н.р. 600-volt. motors. also of the commutating-pole type.. The 
motors are insulated for 1.200 volts апа аге joined permanently two 
in series for 1.200- volt operation, © The cars are equipped with auto- 
matie-relay control and have control couplers for operation in trains 
if desired. A potential of 600 volts for controlling and lighting the 


cars is obtained by means of a motor-generator, as on other 1,200- volt 
equipments. 
600- volt section the control lighting circuits are supplied direct from 
the trolley. 
air brakes with graduated release. The air compressors are operated 
by 1,200-volt motors. w^ 


'This is used only on the 1,200-volt section. Оп the 


The cars are equipped with Westinghouse automatic 


The cars run over the tracks of other companies in Baltimore and 
Washington, and have, therefore, to operate with a 1,200-volt single 


trolley and earth return; with a 600-voltZdouble overhead trolley 
metallic circuit; and also on the 600-volt underground conduit 
system. The earth connection for single-trolley operation is ob- 
tained by means of'a circuit through the negative trolleys and their 
holding-down hooks in such a manner that when either negative 
trolley is raised for operation on the double overhead trolley section 
the earth circuit is broken. The change from double-trolley over- 
head to conduit is "made by a double-pole double-throw transfer 
switch, which may be operated either by compressed air controlled 
from the motorman’s cab or by hand. АП the electrical apparatus. 


further separation automatically by reason of th» attraction and 
quasi-elastic approach of opposite charges on adjacent molecules. 
The limit of the first stage of rapid polarisation is that of the re- 
arrangement о’ atomic chirge within the mo'ecule, that of later 
stages the establishment. of el-c:rical strain throughout the mass 
unde; new conditions of internal stres; set up by the first polarisa- 
tion. 

The range of the die‘ectric constant in the first stage may be 
taken as the intercept on the vertical axis in Fig. 2. Writing this 


К › it is of interest to compare it with the valu:s found for the same 
substances in alternating fields,T as in tle above table, The ia- 
fluence of frequen^y may from th's b» anticipated. For those sub- 
stances in which the ratio is nearly unity it will be at low frequeacies 
small, but for the first few in the list à greater change may be ex- 
pected beiween zero and 80 alternatio.s a second than from 80 to 
the frequency of light. 


THE CHANGE-OVER TO CONTINUOUS CURRENT ON 
THE WASHINGTON, BALTIMORE & ANNAPOLIS 
RAILW AY.; 


This railway, which previously employed single-phase apparatus 
for operating its cars, substituted a 1,200-volt direct-current equip- 
ment on February 15th last. The reason for making the change is 
stated to have been the lighter weight of the continuous-current 
equipment. The Company's 60-ton cars, equipped for operation on 
the single-phase system, could not enter Washington because, owing 
to the limited strength of the yokes which support the city tracks. 
the maximum weight of the cars was restricted to 40 tons, As the 
railway company desired to run into the centre of Washington. it was 
confronted with the problem of securing a car of this weight equipped 
with motors of sufficient size to provide the high speed and high- 
class service required by the character of its patronage. A careful 
investigation of the engineering features involved showed that it 
was impossible to meet these requirements with the E single- 
phase equipment. The Company then made an investigation into 
the relative merits of the two direct-current systems, and found 


* А. W. Ashton, “ Phil. Mag.," No. 52, 1901, p. 501, “ On the Resis- 
tance of Dielectrics.” 

f Vide Roy. Soc. ** Proc." A., Vol. LXXXII., p. 422, et sey. 

} Abstract of an article in the ** Electrical World.” 


both for the original single-phase and for the later direct-current 
equipment, was furnished by the General Electric Co., of Schenectady. 


ELECTRIC DRIVING OF A LEAD MILL. 


Messrs. Foster, Blackett & Wilson, who have for the past 50 years 
been established at Hebburn-on-Tyne as well-known lead manu- 
facturers, recently decided to equip electrically the whole of their 
works. The contract was entrusted to Messrs. C. Martin & Co., of 
Newcastle-on-Tyne, the wiring to Messrs. Warren Beattie & Co., of 
Middlesbrough, and the complete equipment of motors, auto-starters 
and controllers to the British Westinghouse Electric & Mfg. Со. The 
result of last year's running has, we understand, fully justified the 
decision arrived at. 

The raw materials are hauled in trucks by a single drum haulage 
running from the company's private jetty qn the Tyne. On con- 
version, the crankshaft of the vertical double-acting steam engine 
formerly uscd was taken out and a gear wheel and countershaft put 
in, by means of which the haulage is now driven by a 60 н.р. motor 
operated by а drum controller. In carrying out the conversion, 
care was taken to avoid delays, by using as far as possible existing 
gear. ‘The capital outlay, therefore, was kept down, and is, we are 
informed, very low for this class of work. The process of conver- 
sion was carried out without a shut-down and without any serious 
hitch in the operation. 

In the separating house, the lead pigs are refined and the pure 
lead is run into a mould about 8 ft. square, in which a mass of 
metal, weighing about 8 tons, is formed. This metal slab, lifted 
by a jib crane, was formerly operated by a two-cylinder, double 
acting steam engine. The crankshaft and cylinders of the engine 
were taken out, a countershaft and gear wheel put in, and the drive 
effected by а motor and drum controller. 
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The kad mill has rolls about 20 in. in diameter and 8 ft. 3 in. long. 
fix live rolls, standing in series, facilitate the passing of the billets 
through the mill. The flywheel, which weighs 7 tons, and has a 
diameter of 19 ft., was retained for equalising the load on the motor. 


In contrast with this, the motor is almost lost sight of. 


Fic. 1.2 HAULAGE CONVERTED TO ELECTRIC DRIVING. 


The mill was originally driven by a two-cylinder horizontal engine 
of 200 LHP. and 4 ft. 5 in. stroke, working at 601b. steam pres- 
sure. On conversion, the crank was replaced by а gear wheel, and 


the countershaft carrying the pinion 
engaging this wheel is now belt driven 
by a 90 u.p, slip-ring motor. А pair 
af rolling cutters at each side of the 
bed trims the edges of the sheets when 
necessary, and also acts аза guillotine 
lorcutting the sheets into lengths, both 
of these being operated from the gearing 
of the mill. 

We gather that the electric drive now 
installed has largely increased the out- 
pat of the mill, in consequence of the 
steadier drive afforded. А 3-ton jib 
crane used for loading the finished lead 
from the mill bed has lbeen equipped 
vith а 10н.Р. motor, the motor and 
controller being mounted on a bracket 
which swings with the crane. Two 
Pipe presses lie adjacent to the lead 

р each consisting of an hydraulic 
press forcing the solid lead out of a 
tel container through a die. А steel 
core bedded in the container settles the 
made diameter of the pipes, which can 

e made from А in. to 9 in. inside 

let, a maximum hydraulic pres- 

Ше of 3$ tons per square inch being 
exerted on an 18 ір. diameter ram. 
üywheel of the three-throw 
edd pump, formerly steam driven, 
replaced by a 6ft. diameter 

pulley belt driven by а 30 н.р, slip- 
705 motor, In addition to the quiet 
ve DOW obtained, there has been 
побег Ме improvement іп the class 
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saw and cupola blast fan, formerly driven by an old type horizontal 
single-acting steam engine, is now driven by a 20 н.р. motor. Five 
overhead electrically-driven jib cranes are used for loading and un- 
loading the sacks. This is a great improvement on the nine cranes 
formerly used, these being driven through an endless rope by a 
50 н.р. gas engine. The simplicity, 
convenience and economy of the 
electric drive is strikingly demon- 
strated. 

The two white lead grinding equip- 
ments driven by two steam engines 
(опе of 120 в.н.р. and the other an old 
beam engine with a 5ft. stroke and 
20 ft. flywheel running at 26 revs. per 
min.) have been replaced by 50 н.р. 
motors driving the existing shaft 
through a belt and a 10 to 1 reduc- 
tion gear. ‘he two large Torrance 
mixing machines for converting the 
white lead into white paint are driven 

^ by а 60 н.р. motor geared to the old 
Shafting. This motor also works a 
l-ton hoist, an oil pump and a dust 
extractor. The grinding plant is 
driven by a 50 н.р. motor geared to 
the original shafting. On account of 
me E. the danger which might occur from 
aud cn o m А heavy overloads, а large-faced am- 
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load point. 

A dust extractor fan and a mixing 
and sifting machine are driven by a 
10 H.P. motor, and a Sturtevant fan 
about З ft. in diameter, running at 
900 revs. per min., which is used to 
avoid dust in the packing rooms, is 
driven by a 5 H.P. motor. Loose 
sheet iron covers fixed over the 
motors and suspended by pulleys 
from the cross beams protect the motors from dust. 

Figs. ! and 2 herewith show the haulage and part of the works 
of Messrs. Foster, Blackett & Wilson. 


Fic. 2.—View IN Works or Messrs. Foster, BLACKETT & \ низом. 


tumed out. owing to the even turning moment of the In conclusion, we desire to express our indebtedness to the British 
Motor, 


Westinghouse Electric & Mfg. Co. for supplying us with the par- 


A group of machinery, consisting of a lathe, flue paddles, circular | ticulars of this interesting installation and with the illustrations, , 
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DEPENDENCE OF THE WEIGHT OF A BODY ON 
ITS STATE OF ELECTRIFICATION.* 


BY L. SOUTHERNS, B.SC. 


In a previous Papert the writer described an experiment designed 
to detect any alteration which might occur in the weight of a body 
when its temperature was changed. The present Paper deals with 
an experiment which seemed naturally to follow the former one— 
viz., an attempt to detect change of weight due to electrification. A 
general idea of the method employed may be gained from considera- 
tion of Fig. 1. Suppose a delicately but stably-balanced earthed 
conductor, A, to be placed between two fixed charged conductors, 
B, C. at potentials + V,, — V, respectively. Two electrostatic fields, 
F,. F,, will be set up, and these will be quite independent of each 
other, provided all lines of force from B to C are intercepted by the 
conductor A, which is at zero potential, or by some other earthed 
conductor. 
now be subject to electrostatic forces which will in general deflect 
it to а new position inclined at an angle, say, 6 from its original 
equilibrium position. If now the fields F,, F, be reversed each 
independently of the other, so that we have B at potential — V, and 
C at potential + V,, there will be no change in this deflection Ө 
caused by electrostatic forces. for these are independent of the 
direction of the fields. But now let us suppose that a gravitation 
effect exists such as to cause the end of A, which is positively charged, 
to be a little heavier than the negatively charged end. This will give 
& deflection +5, which must be added to 0. The difference be- 
tween the two observed deflections will thus be 20. 

There is no theoretical necessity for making the fields or the con- 
ductors symmetrical or the potentials V,, V. numerically equal to 
each other. In practice, however, it is desirable to make the appa- 
ratus and fields as symmetrical as possible. With symmetrical 
apparatus the deflection 6, due to electrostatic forces, will be small, 
and any deflection due to a gravitation effect will be more readily 
observed. The form of apparatus indicated in Fig. 2 is therefore 


adopted. The beam AA with its curved end pieces is supported by 
a steel knife edge and grooved plate by means of which it is elec- 
trically connected to earth. The pierced guard cylinder D and 
metallic case E are also earthed. The field plates B, C are insulated 
and connected through а double reversing key to the sources of 
potential, which are separate for the two plates. Some of the lines 
of force from these plates fall on the guard cylinder and on the case. 
The apparatus can be adjusted so that the forces acting on AA are 
very nearly horizontal, so that they produce only a very small deflec- 
tion from the uncharged position. This deflection is usually made 
small for practical convenience, but the resulting value of д is the 
same for large as for small deflections. "Variations of weight cor- 
responding to ъз or ys} об mgm. are easily detected in practice. 
This method of arranging the apparatus and of applying and re- 
versing the fields eliminates several errors which might be expected 
to cause difficulty in an experiment of this nature. In most of the 
experiments the balance was screened from any possible external 
electrostatic effects ; this, however, made no difference to the result. 

The balance itself is shown in Fig. 3. It is rigidly made. so that 
the applied electric forces shall not produce distortion. The case, 
guard cylinder, field. plates and beam are constructed of magnalium. 
Referring to the figure, AA represents the beam with its arresting 
arrangements aaa, B one of the end pieces, CC the guard cylinder 
and DE the insulated field plates. The beam is electrically con- 
nected to the guard cylinder by means of its steel knife edge, which 
bears on а grooved steel plate attached to a pillar screwed. to the 
guard cylinder. The object of the groove in the bearing plate is 
to prevent side slipping of the knife edge under the action of the 
electric forces. The guard cylinder itself is rigidly fixed to the back 
of the case, and the whole earthed. A small amount of play is 
allowed between the piece B and the guard cylinder. This allows а 
few lines of force from D to pass between the two, and some of these 


* Abstract of a Paper read before the Cambridge Philosophical Society. 
1 Proc. Roy. Soc., А, Dec. 20, 1906. 


Charges will be induced on the ends of A, which will | 


will terminate on the edges of B. Those falling on the upper and 
lower edges in the figure give rise to forces tending to deflect the 
beam. If everything is symmetrical these forces will be equal above 
and below, and therefore the beam will not actually be moved. But 
if B is slightly higher than its central position, the lower gap will be 
wider than the upper one and more lines of force will, therefore, fall 
on the lower edge of B than on the upper edge. These will tend to 


bring B back again to its central position. The beam is always in 


stable equilibrium under the action of the field. The application 
of the field, however, affects to a slight degree the sensitiveness of 
the apparatus as a balance, and it is therefore necessary to have 
some means of determining the sensitiveness while the field iston. 


This is provided by the arrangement shown in the upper part of the 
figure. 


Fic, 2. 


| pa 
signed by Dr. Hicks and used by the writer in the research" previously 
alluded to. А small and feeble magnet is attached to the beam, as 
shown by the dotted lines at F. This can be attracted or repelled 
by a small current passing round the coil G. The deflection pro- 
duced by a given current can be compared once for all with that pro- 
duced by moving a rider a certain distance along the bar H. By 
observing the deflection produced by this current during an actual 
experiment with the plates charged. the sensitiveness can be deter- 
mined, and the value of any deflection produced by the charges ex- 
pressed in megohms of weight. The current is not, of course, allowed 
to pass during actual observations. The deflections are observed 
by telescope and scale, and a double suspension mirror, the?position 
of which is indicated by the circle K. The field plates D, E are in- 
sulated by sulphur plugs, and have various adjustments not shown 
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on the figure. Other details, such as knife"edge adjustments, &c.- 
are also left out of the figure to avoid complication. The front and 
back of the case are of thick magnalium with plate glass windows. The 
latter have been covered inside with tinfoil in the later experiments. 
with the exception of a small space for observing the mirror K, which 
has been closed in with a grid of fine wire. The results, however, are 
exactly the same whether the windows are covered or left bare. 
The whole apparatus is enclosed іп a box of wood 2 in.' thick and pro- 
vided with double windows of plate glass. The diagram is approx! 
mately to scale. The diameter of guard cylinder is 14-3 cm., dis- 
tance between this and field plates 3 mm., the end pieces B, which 
are square with rounded corners, 4-9 cm. square. Weight. of end 
pieces about 28 grammes each, total weight of beam about 260 
grammes, 


It is an adaptation of a method employed in a balance de- 
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Details of the tests and readings obtained are given in the Paper, 
and also a few sources of error are discussed. The author rcaches 
the following conclusions :— 

Conclusions,—Whether the effect be due to a modification of 
gravity or not, the experiments appear to show that a body positively 
charged with 20 electrostatic units of electricity behaves as though 
it were heavier than the same body negatively charged, by an 
amount of the order of 0-0007 milligrams. If the effect be due to a 
change in gravity, there will exist in an electrostatic field a small 
amount of energy due to this cause, and this will involve a very slight 
alteration in the configuration of the lines of force from that given by 
ordinary electrostatic laws. This would be so small as to pass un- 
noticed in ordinary cases. It would be such that, with given con- 
ductors charged in a given way and then reversed as to sign of charge, 
we should obtain two slightly different configurations of field. 
Delicate instruments might detect this, and it is possible that the 
different zeros of a quadrant electrometer, with the needle positively 
and negatively charged, and quadrants earthed, may be due to this 
cause, though the writer has not investigated these effects, for the 

explanation of which the above suggestion may be quite inadequate. 

lt was suggested to the writer that the effects might possibly be 
caused by an accumulation of air condensed on the surfaces of the 
metal. the quantity being greater when the surface was positively 
than when negatively charged. From an experiment made it would 
appear dificult to explain the result in any such way as this. For 
we may liken the metal surface to a series of buckets which are filled 
with condensed air when the surface is charged positively. but empty 
when it is charged negatively. Now, И we have a number of such 
surfaces fixed to spokes radiating from a central axis so as to form & 
kind of wheel (like a water wheel), and place this between charged 
held plates, we should have all the buckets on one side full and those 
on the other side empty, and the wheel would revolve. It is difficult 
{о зе where the energy would be drawn from to keep up this rotation. 

It may be of interest. аз a mere spceulation, to see whether the 
theory of gravitation which supposes that the attraction between 
unlike eharges is somewhat greater than the repulsion between like 
charges. could be modified to suit the present results. Let us sup- 
pose that the repulsion between two positive units at a given dis- 
tance apart is P, and that between two negetive units, N. and that 
the attraction between a positive unit and a negative unit is M. ‘Then 
the attraction between a neutral body (containing a unit of positive 
and a unit of negative electricity) and a positive unit will be M—P, 
and that between the neutral body and a negative unit M—N. The 
difference between theso will be N— P, which is the effect found in 
the experiments, Again, the attraction between two neutral bodies 
(cach containing one positive and one negative unit) will be 2M 
~(P+N), and this will be ordinary gravity. The last expression is 
much smaller than N — P, and thus we should have the result that, 
while N and P both differ considerably from М, their mean is very 
nearly equal to М. Since in the attraction М one charge of each 
kind в employed, it is perhaps not unnatural to suppose that this 
might be the case. The actual differences between М, N and P 
Would, of course, Бе ехсесйї у small in comparison with their 
absolute magnitudes. Assuming M to be the ordinary- clectro- 
Static attraction, we have two equations for finding N and P. It 
should be remembered that in the experiment, as in this theory, 
ho lines of force pass between the attracting masses. In the experi- 
ment the lines do not pass to the earth, but sideways to the field 
plates. Turning aside from such hasty speculations, the writer 
Would be most grateful for suggestions as to possible sources of error 
In the experiments, as he hopes to have an opportunity of repeating 
them later with improved apparatus, the design of which might be 
maditied in view of any suggestions thus made. 


and received currents under any conditions met with in practice, and 
for some of the conditions used in the demonstration the calculated 
results had been obtained. Four essentials were necessary for the 
experiments shown : (1) А current comparable with the actual tele- 
phonic speech current. This was obtained from a vibrating wire 
interrupter giving а wave with a fundamental of about 100 ^ per 
second with a damped oscillation of about 800 со per second super- 
imposed. (2) A telephone line with or without its load in the shape 
of inductance coils. (3) Terminal apparatus. The lines were ter- 
minated by receivers and induction coils as used in practice for what. 
is known as local battery working. (4) Current measurers. For this 
purpose barretters arranged as alternating-current ammcters wcre 
used. The first experiment showed the relationship between the 
received and sent current for various lengths of standard cable un- 
loaded. The second experiment illustrated the variation in the 
current sent when the receiving end was open or closed circuited end 
the length of cable was varied. The third experiment showed the 
current distribution along the loaded cable by inserting a barretter 
at different points along the cable. The author gave explanations 
of the various phenomena illustrated in the experiments. He pointed 
out that it is now possible to make both calculations and quantitative 
telephonic tests which give mutual confirmation. 


Dr. А. RUSSELL congratulated Mr. Cohen on the admirable demonstra- 
tion he had given of the effects of ^ loading " a telephone cable with 
Pupin coils. He pointed out that much of the success of the demonstra- 
tion was due to the barretters and the vibrating wire generator which 
Mr. Cohen had himself perfected. It was now well known that the 
effect of the loading coils was to improve both the volume of the sound 
and the clearness of the articulation. He asked whether the diminution 
in the value of the attenuation constant and the consequent increase in 
the volume of the sound, or whether the equalising of the velocities of 
the damped trains of waves proceeding along the wires was of the greater 
importance in practice. He asked also whether the Pupin coils were 
inserted in such а way that the going and return currents tended to 
magnetise the cores of the coils in the same direction. He suggested 
that the higher efficiency of the loaded cable might be partly due to the 
diminution in the value of the current and the consequent increase in 
the value of the potential at the sending end, the gain in efticieney owing 
to this cause being due simply to the smaller expenditure of energy in 
heating the wires. 

Mr. А. CAMPBELL asked what was the minimum current which would 
give reasonably clear speech, and what was the usual ratio between the 
current received and the current sent in good working conditions. The 
author had used frequencies of 809 со per second. If a line were loaded 
so as to transmit well at this frequency, would it transmit equally well 
at frequency 2,000 ? 

Mr. WuarLEy remarked that the experiments shown did not quite 
conform with working conditions where constant currents were flowing. 
He asked whether the results would agree with those which would be 
obtained with constant currents flowing in the circuit. 

Dr. №. Н. EccrEs called attention to an apparent paradox which 
arose when the barretter at the receiving end was giving a larger reading 
than the similar instrument at the sending end of a cable. The barretter 
deflections were, of course, a measure of the power being sent in the in- 
strument, and the paradox might be ex pressed by saving that in the above 
circumstances the power indicated at the recciving end was greater than 
that indicated. at the sending end. The series of detached trains of 
oscillations produced. by the author's vibrating wire interrupter led to 
ditfheulties in the mathematical discussion of cable problems which were 
vastly greater than those met with in the sine wave problem, for which 
alone the currently used formule were correct. He asked how far ex- 
perimental results obtained with damped trains disagreed with the sine 
wave formula. For practical purposes the damped trains used by the 
author were a better imitation of speech sounds than pure sine oscilla- 
tions. He asked if the indication of a barretter when used with ordinary 
speech sounds or with damped trains corresponded strictly with the 
volume of sound. 

The AUTHOR, in reply to Dr. Russell's remarks about the diminution 
of the attenuation constant, remarked that, by loading, both advantaves 
referred to were obtained. The limit was determined in practice by the 
volume of sound transmitted, and not by articulation conditions. In 
reply to Mr. Campbell he said he was working with i» attenustion of 
Lo per cent, and the sending current was 2 or 4 milliamperes. The 
apparatus would work quite well up to frequencies ef 1.209. In reply to 
Mr. Whalley, he said that increasing the current in the cirenits up to 
0-1 ampere would have no effect on the inductances. In reply to the 
remarks of Dr. Eccles, the barretters used were measuring current and 
not energy. The current received was a most important factor in de- 
termining the volume of sound transmitted. 


————————— н—————— 


PHYSICAL SOCIETY. 


At the meeting held on April 8th, Prof. H. L. CALLENDAR., F.R.S., 
речи, in the chair. a Paper entitled 


` Demonstration of Telephone Currents in Loaded and Unloaded 
Lines " 
каз read by Mr, B. S. Conex. The demonstration showed the re- 
ationship between the sent and received currents in telephone lines 
under the various conditions which occur in practice. As mentioned 
by Prof. Perry in his Paper* read before the Society a few weeks ago. 
tis of little or no practical value to make calculations on the current 
attenuation in lines of infinite length and with the terminal соп: 
ditions neglected. The effects of the line length and of the terminal 
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ELEOTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
м | in the United Kingdom, the Colonies, and some important places 
apparatus must be taken into account. By the aid of Prof. Kennelly's abroad, is now ready, and can be obtained complete in handy book 
ormula it is possible to calculate the relationship between the sent | form, price 6s. 6d. post free, or on very hard paper for rough or 
COST Wen Inu Mail INO PL constant use, price 8s. 6d. post free. A complete Index is included. 
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STREET LIGHTING IN WEST- 
No. of 


Table I.—Showing Eristing Units of Light under Contracts terminating in 1910. 


No. of lamps in 


| Average candle-power and 
In our last issue we icc ns an account of lamps. System. cost per lamp per "ік. Dis- Dis- Dis- 
the meeting of the Westminster City Coun- BEEN annum. inet Ac tect Bul ОСО D: 
cil, at which a report. of the Works Com-  . — ЕЕ ЕН TEM ААА Энни pde Mure 
mittee recommending that the tenders of 1.568 не Low-pressure gas.. 53 c.p., at ЁЗ. 28. 104. ...| 363 951 254 sie 
the Gas Light & Coke Co., for street 1.235 E Do. uU burners) 83 c.p., at £5. 9х. 64. ... 20 79 580 556 
lighting, should be accepted was adopted. 27 | Do. » )| 130 c.p., at £8. 12s. 6d.... 3 10 8 6 
As this report contains some figures of | a a » owe pes x S da Г мз сй 1 | 
: : o. (5 , — с.р., а R. 2 ү 
чу ктш о При we 43 | High- qu gas.... 1044 c. р., at £15. Is. Od.. 
produce that part of it herewith. After "2 473 с S ‘ 
bo ти - й | .р., at £13. Os. 94. ... 33 20 
mentioning the districts in which the 9 | a 284 c.p., at £8. Os. 44. ... 
new scheme of lighting is to be carried 46 |, Open arc electric 911 c.p., at £17. Os. 04... ... ae is 46 
out the report continues :— 16 | Flame arc do. 3.575 c.p., at £17. Os. Od. 
Competitive tenders were therefore ob- 4 Do. do. 1.656 c.p., at £17. 0s. 04. ) É.. cad 20 


tained from the Gas Light & Coke Co. 

and the several electric light companies for the installation of lighting 
units of different powers—viz., 90, 180, 300, 1,800 and 3,000 candles, 
the Council being placed in a position to select one or other of the 
lighting units, according to the needs of each class of street as may 
be determined by considerations of widths, conditions of traffic, &c. 
For the supply of gas or current, as the case may be, {о these 
several units and for general maintenance, further tenders were 
obtained, any of which may be accepted for а term of 5, 10 or 15 
years at the option of the Council. 


It should be pointed out that the basis on which tenders were 
invited was so much light for a given number of hours per annum, 
and as а given candle-power, for instance 90 or 3,000 candles, has 
exactly the same value whether produced by gas or by electricity, all 
we have had to consider has been the cost of installation, and also 
the annua] cost for the different units. 


The classification of streets for lighting purposes. another import- 
ant matter, will be for the council to decide at a later date upon a 
further report from us ; but whatever classification is adopted will 
not affect the comparative costs of the different methods of illumina- 
tion. It may, however, be stated that in settling the specitication, 
certain streets of importance were named in each district in which 
the council might, as foreshadowed above, wish to effect greater im- 
provements by the adoption of higher lighting power units. Certain 
experimental installations have been set up in Victoria-street and 
elsewhere at the expense of the competing companies, which con- 
stitute a practical and valuable exhibit of different forms of lighting 
in juxtaposition; and besides viewing these exhibits we have 
made a tour of inspection of the different systems now in use in 
Westminster, and have extended our inspection to the City of 


London, where (in Fleet.street) a notable example of gas lighting 
is set up. 

Table I. shows the existing units of light under contracts terminat- 
ing in 1910. and with which therefore this report deals. 16 will be 
seen from this table that the districts now being dealt with are the 
districts lighted by gas together with the district lighted by 71 are 
lamps by the St. Jamess & Pall Mall Electric Light Co. "The 
electric lighting in the Strand district and the electric lighting 
throughout the parish of St. George are not affected. 

The present lighting in these districts is as follows : 

Strand District Electric Lighting Contract, terminable in 1913 or 
1920 at option of Council :— 

121 arc lamps, average c.p. 614, at £27. 18s. 3d. (average) each per 
annum. 

3 flame arc lamps, average c.p. 1,270, at £27. 13s. 4d. (average) 
each per annum. 

St. George's Parish Electric Lighting Contracts :— 

(a) Terminating in 1913— 

5 Наше аге lamps, average c.p. 1,573, at £14 each per annum. 

(b) Terminating in 1931— 

957 arc lamps, average c.p. 449, at £21. 2s. 5d. cach per annum. 
216 lamps (various) at £3, 95. Od. (average) each per annum. 

Table II. deals with the first cost—i.e., installation—and the only 
remark to be made upon this is that the gas company offer to spread 
any installation cost over the contract period without interest, thus 
further increasing the difference in the cost of installation which a 
glance at the table will show exists between gas and electric light 
tenders. 

Table ПТ. deals with annual cost—i.e., supply of various units of 
light, жр me ee: extinguishing, m maintenance, &с. 


Tab!e II. A, of Tenders for Installation, at per Unit. 


Candle- 
power тео. 
units. District A. 
£ s. d. 
90 ' Fitted to existing gas pillars MP | : С 
10 12 6 
130 Do. with extension to 12 ft................. 115 0 
*5 10 0 
í о. БН. неа, 11 № 0 
300 Do do to 15 ft оо 
t 
1,800 | Special design pillar, 20 ft. п... 810 0 0 
,*30 0 0 
| m 9 о 
3.000 Do. do. СЕ ғ 0 0 


* New pillars. 
i New lantern where necessary, 


E e Imm 


Electric. 


— —M —— À———— ——  — € —— — 


Gas. | | 


Districts A, 


District В. | District С. District D. | C and D. District B. 
£ s. d. £ s. d. £ в. d. | £ s. d. £ s. d. 
0 7 6 0 7 6 0 7 6) "^ 2x 
150 1 5 O 150 | 2100 210 0 
0 12 6 012 6 012 6 i i 
] 5 O0 150 1501 2 15 0 300 
310 0 310 0 310 0 610 0 610 0 
110 0 110 0 110 0 4 0 O 4 0 O 
4 0 O 4 0 O 4 0 0 710 0 8 0 0 
21 O0 210 0 Sa “a Я 
1000 10 0 0 10 0 0 
17 0 0 17 00 20 0 0 30 0 0 35 0 0 
210 0 2 10 0 а 
10 0 O0 10 0 о 10 0 0 oles vs 
I8 0 0 18 0 0 21 0 o 35 0 0 35 0 0 


| 


+ Converting existing Ta ‘ms. 
§ New lantern on electric pillars. 


Table IIL—Summary of Tenders for Maintenance, at per Unit per Annum (3.940 Hours). 


Candle- Gas. А. B, С and D Districts. Electric. 
power —————— 
units. о yrs 10 yrs 15 yrs. 5 yrs 
$ в. d 6 в. 4. $ s. d. £ & d 
90 216 6 215 0 212 6 5.00 
180 410 0 476| 440 8 0 0 
300 6 10 0 6 6 0 6 0 0 12 0 0 
1.800 1510 0 15 00 14 5 0 21 00 
3.000 22 0 0 21 50 20 5 0 30 0 0* 


A, C and D Districts. | Electric. B District. 
15 yrs | 5 yrs 10 yrs. 15 yrs. 
dl £ s 41 £ s d| £8 d.| £ s d. 
0 3761 500 410 0 4 0 0 
0 5 15 0 8 о ө 750 6 10 0 
10 10 0 950 li 0 0 10 00 900 
19 50 17 10 0 20 0 0 19 00 18 0 0 
25 0 0 2200 00 27 00 26 00 


* £98 in C and D. 
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The above quotations in Tables II. and III. for identical units of 
lighting need little comment. The Gas Company's tender for 
installation (Table IL.) is very much below the electric supply com- 
panies’ tenders. For lighting and maintenance (Table III.), that 
is to sav, the annual charge, the same marked difference in cost is 
shown in favour of gas, light for light. Not to labour the point too 
much. one comparison only is made. Worked out, the difference in 
cost (Table Ш.) for a term of five years for the five units specified is 
76:99, 77:77. 80-77, 33-87, and 29-54 per cent. respectively in favour 
of gas. That is to say it would cost these percentages more for 
maintenance year by year if electricity were preferred to gas, and, for 
such extra cost not a single candle power better lighting would be 
obtained. 


after filtration, and the solution was found to contain no visible 
particles in the ultramicroscope. An experiment is given on the 
destruction of the colloidal nature of an impure sample by heating 
the solution. Important analogies are given between the laws of 
contact electricity, colloidal coagulation, dyeing and capillary 
ascension, and the effects of temperature are discussed. 

In the course of the joint discussion which took place on the two 
Papers, 


Dr. W. С. McC. Lewis (communicated) drew attention to the import- 
ance of the work of Prof. Gee and Mr. Harrison, especially their beautiful 
method of showing the gradual transition from the charged colloidal 
state to the state of & non-electrolyte in true crystalloidal solution, as 
well as the remarkable temperature effects which the P.D. of the particles 
undergo. Had the authors determined the P.D. water/glass ? This 
was of great importance in endosmotic work. The potential gradient at 
the surface of the particles could be shown to be of the order 10—* volts 
per centimetre. Could this be withstood by water without something 
analogous to sparking taking place? It was possible that the high 
values obtained by Lodge for the velocity of the hydrogen ion as mea- 
sured in а set gelatine solution were really owing to the velocity with 
which the solvent as а whole carried the hydrogen ion along with it as 
it was impelled through the network of the jelly by the external E.M.F. 
Hydrolysis would seem to complicate the simple electrical theory, 
because the conditions of temperature and dilution under which dyeing 
took place were favourable to hydrolysis as well as to ionisation. 

Dr. V. H. VELEY remarked on the peculiar maxima values obtained 
by Messrs. Gee and Harrison at 40°С. Remarkable effects occurred at 
this temperature in many physical and chemical actions, such as the 
evolution of carbonic acid from leaves, or the coagulation of muscle and 
nerve stuff, 

Dr. H. Borns drew attention to some recent ultramicroscopic work in 
which had been observed the movements not only of colloidal suspen- 
sions, but of ions, or groups of ions, themselves. 

Mr. W. P. DREAPER, commenting on the Paper of Messrs. Gee and 
Harrison, showed that in many cases of dyeing the conditions favourable 
to electrolytic dissociation were not obtained. The dissociation of the 
dye salt into ions and transference of one of these to the fibre area required 
further confirmation. Possibly the function of the electrical action was 
merely one of concentration of the dye within the fibre area rather than 
controlling the true dyeing action. Anyhow, there were many difficul- 
ties, which the speaker instanced, in the way of accepting the electrical 
theory so far as the fixation of the dye was concerned. 

Dr. E. FEILMANN also mentioned some facts that seemed difficult to 
reconcile with the electrical theory, such as that many dyes were used 
in the form of paste, and not in solution at all, and that a large class of 
fast dye stuffs formed true colloidal suspensions. There were, he 
thought, a great variety of dyeing processes. 

Mr. W. R. Cooper asked whether basic dyeing would take place if a 
positive charge were impressed on the fabric; if not, support would be 
lent to the electrical theory. 

Мг. Е. J. FARRELL quoted instances in which the splitting of the 
ultimate fibre, without any chemical alteration, prevented the dyeing 
action in the case of silks. He agreed with Mr. Dreaper that the maxi- 
mum effects found at 40°C. bore no relation to actual results in practice. 
Аза rule, no good results were obtained at less than 95°C. 

The CHAIRMAN was of opinion that many of the phenomena observed 
in dyeing could be explained merely from a mechanical point of view ; 
the effect of temperature was an instance of this. At the same time, 
the electrical theory might be useful in explaining the initial attraction 
between the dye and the fibre, even if it did not explain the fixing, 
which perhaps was to be attributed to the ultimate attraction of matter 
for matter, namely, cohesion. . 


FARADAY SOCIETY. 


At the meeting of the Faraday Society held on Tuesday, April 
ith, at the Institution of Electrical Engineers, Dr. J. C. Carn in the 
chair, the President, Mr. JaMES SWINBURNE, referred to the sad 
death of Prof. Richard Abegg, as a result of a balloon accident on 
April 4th, by which the Society then lost one of its most distinguished 
members. He moved that a vote of condolence be transmitted to 
Frau Abegg on behalf of the Society. This was seconded by Dr. 
V. H. Veley, and carried in silence. After Мг. W. P. Dreaper had 
read a Paper entitled “ Nature of the Action of Dyeing,” Prof. 
W. W. Награхе GEE and Mr. W. Harrison contributed a Paper оп 

“The Electrical Theory of Dyeing."' 
The literature relating to the causes of dycing reveals great differ- 
ences of opinion es to the physice! and chemical phenomena involved. 
The basis of the electrical theory is that when any two bodies are 
placed in contact they ere oppositely electrified. In the case of 
tinctorial chemistry one of the bodies is a non-conducting solid and 
the other a liquid. There does not seem to be any direct method 
of obtaining the value of the P.D. between such bodies. The 
authors aveil themselves of the classic theory of von Helmholtz, 
which enables the Р.О. between а liquid and г, porous diaphragm to 
be deduced. This may be done in four different ways: (1) By 
measuring the rete of flow of the liquid through a diaphragm of 
the substance under clectrical stress (clectrical endosmose). (2) By 
measuring the mechznical pressure obtained by clectrical endosmose. 
(3) By determining the speed of the solid in the form of smell par- 
ticles when immersed in the liquid under clectricel stress. (4) By 
measuring the ditfcrence of electrical pressure between the two sides 
ofa diaphragm when the liquid is filtercd under mechanical pressure. 

The authors have determined the nature of the charge on the 
particles in suspension and in colloidal solution, end find that in 
water all basic substances are positive, the hydrochlorides of basic 
dyes positive, all оча substances negative, and most neutral sub- 
stances negative. They find the speed of the particles under clec- 
incal stress to be of the order 20 x 10-5 cm. per second, per volt, 
Kr centimetre. Negatively charged particles sttain their maxi- 
mum speed at about 40°C. By using method (4), the authors find 
the approximate value of the contact difference between fibres and 
Water to be :— 

О о анаа от ооо. ПОЗ г 

The influence of temperature shows a maximum charge at about 
WC. and а minimum at about 80°C. The electrical theory may 
be stated as follows : Suppose the dye to be basic and represented 
у ^—P, where п is a small negative ion and P a large positive 
basic ion. These ions will be free, and when wool or silk is placed 
in the solution the basic ions will be attracted by the negatively 
charged fibres, and be fixed by some process which is not yet pro- 
perly understood. The small ions will combine with the Н ions 
present in the so-called double layer. If inorganic clectrolytes are 
айы) present in the solution, and are of an alkaline nature, they will 
бя to make the fibre still more negative, and will assist the process 
of dyeing, 

In the case of acid dyes they deal with substance of the nature 
р-\. Where p is now a small positive ion and N a larger negative 
00. In this case acid is either added to the bath or the fabric has 
been previously boiled with acid. In each case the fibre takes a 
postive charge. The result will be that N will be attracted by the 
Wettively charged fibre, whilst p will form a salt in the vat. A 
rong confirmation of the theory is afforded by the amount of 
absorption. of dye stuffs at different temperatures. Brown has 
shown that with basic colours the maximum amount of dye stuff is 
absorbed at about 40°C. and the minimum at about 80°C. The 
authors’ resulta show that the maximum negative charge is attained 
at about 40°C. and the minimum at about 80°C. 

tramicroscopic examination of pure benzopurpurine is given 


High Tension Electrical Transmission in Italy.— 
According to " The Times Engineering Supplement” the 
equipment of an electrical power station to utilise the water 
power of the river Pescara, in the neighbourhood of Torre del 
Passeri, is now in progress. The plant will comprise four 
three-phase alternate-current generators, each of 8,200 to 
9,000 H.P., delivering current at from 6,000 to 6,600 volts, 
with a frequency of 42, when running at 420 revs. per min. 
These sets will be direct coupled to water turbines. There 
will also be two exciter machines of 400 kw. each, delivering 
current at 220 volts when running at 600 теуз. per min.; 
and seven single-phase alternate current transformers of 
3,600 k.v.a. each, six of which are combined in two three-phase 
sets (star-connection), while the seventh serves as a stand-by. 
These single-phase transformers are calculated for a ratio of 
6,000/16,200 or (with constant output) 6,600/21,000 volts, 
and are insulated for 90,000 volts. The linked-up phase ten- 
sion at the secondary terminals is 80,000 and 88,000 volts 
respectively. The whole of the electrical energy generated 
at the station is to be conveyed through a double line about 
125 miles long to Naples, where it will be reduced in a sub- 
station partly to 5,300 volts for the City of Naples and partly 
to 27,000 volts for transmission to Torre-Annunziata, 
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STREET LIGHTING. 


Since the early days when electrical energy was first 
produced by means of a dynamo, are lamps have always 
been in favour for the illumination of important public 
thoroughfares and open spaces, Originally this was due, 
perhaps, partly to the fact that they provided a very high 
candle-power and good illumination, coupled with a low 
cost per candle-power-hour. The result was that for 
a long time public lighting by electricity was largely соп- 
fined to streets where more than an average illumination 
was required. With the development of electricity supply 
electrical engineers naturally turned their attention to 
extending the field of electric lighting into those streets 
where smaller units of light were required. Although 
the carbon filament lamp was able to compete satisfactorily 
with the flat flame gas lamps, the extensive adoption of 
incandescent gas mantles limited, in the majority of cases, 
the extension of electric lighting into side streets. For 
many years, however, the 10-ampere open type arc lamp 
held the field in the main streets, enclosed arcs, although 
requiring less attention and reducing the cost of carbons, 
being generally considered scarcely as eflicient. Тһе 
introduction of the flame arc came at an opportune 
moment, for improvements in gas lamps, as regards 
etticiency and the possibility of obtaining large units, were 
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threatening to bring these lamps into effective competition 
with the electric arc. The flame lamp has, however, given 
electrical engineers an effective weapon to repel the 
attacks of the gas undertakings, attacks which, during the 
past year or two, have shown increasing keenness, due 
probably to the growing evidence of the steady inroads 
made by electricity into those fields hitherto supposed to 
be the strongholds of gas. 

The advent of metal filament lamps a year or two aco 
was quickly recognised by electrical engineers as affording 
an exceptional opportunity for extending the field of 
electricity in public lighting; and with what success may 
be judged from our Annual Tables and from the reports in 


our columns from week to week of the substitution of 


electricity for gas. The full effect of the metal lamp is, 
however, only now becoming fully apparent. At first 
these lamps were only made in units of from 20 c.p. to 
50 ер, but during the past year there have been placed 
on the market lamps ranging from 100 c.p. up to even 
1,000 cp, and, as will be seen from another column of 
this issue, these high candle-power lamps are giving 
excellent results, both as regards life and efficiency. So 
much is this the ease that they have been substituted in 
many cases for arc lamps, and further developments in 
this direction are foreshadowed. | 

As compared with an аге lamp, а glow lamp has several 
advantages. Of these may be mentioned less attention 
and the absence of “trimming,” the possibility of using 
reflectors more effectively, the absolute steadiness of the 


light, aud the ease with which the candle-power can be. 


changed if desired. А further point is that 500 c.p. lamps 
located, say, every 30 yards, might give a more desirable 
illumination than 2,000 c.p. lamps placed every 60 yards. 
Each case, however, must, of course, he decided on its 
merits, and the higher efliciency of the arc lamp offset 
against the advantages which can be put forward in support 
of the glow lamp. There is no doubt, however, that con- 
siderable attention is now heing paid to the claims of the 
high candle-power metal filament lamp, which bids fair to 
play an important part in the future in the problem of 
street lighting. Perhaps these lamps will, to some extent, 
oust аге lamps from their hitherto unassailable position, 
though we think the flame lamp is still likely to hold its 
own where a large space Ваз to be illuminated at a low 
cost, or where a high degree of illumination is required. 

_ In regard to the competition between gas and electricity 
10 street lighting, the near futuie promises to be of 
the first importance. It is well known that the Corpora. 
hon of London have been investigating for some time the 
merits of the two illuminants. The Corporation of West- 
muster also have the matter under consideration, as will 
be seen elsewhere, There is, of course, some difficulty iu 
the partisans of either side forming a calm judgment in 
such cases, but there is опе point to the disadvantage of 
gas that is not as fully realised as it should be, although 
reference is often made to it. We refer to the falling off in 
candle-power of incandescent mantles. Forexample, a mantle 
consuming 41 eubie ft. per hour gives 82 c.p. to 85 cp., 
and it is stated that such mantles do not depreciate 
appreciably with 200 hours’ use, Actual tests do not bear 
ощ this view, and in support of this statement we may 
mention some tests which were Carried out not so very long 


ago by a well-known firm who are certainly not biased in 
favour of electricity. In the case of 58 single-burner 
lamps they found that the maximum candle-power was 86 
and the minimum 26, with an average of 49. In the 
case of 36 two-burner lamps a maximum of 111 cp, 
was obtained with a minimum of 58 and an average of 76. 
In the case of six three-burner lamps the maximum was 
150 c.p., the minimum 89 and the average 115. In 
this respect electricity is usually at a disadvantage when 
competing with vas, because quotations are given with 
metal filament lamps for a standard of illumination which 
will not depreciate, whereas the quotations for gas gener- 
ally involve the assumption that depreciation is non- 
existent. It is time that the public realised that illumina- 
tion obtained from gas mantles does depreciate, or if it is 
maintained at a given value, money is required for the 
purpose. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office post 
free, on receipt of published price, adding 8d. for books published under 34. Add 
10 per cent. for abroad or for foreign books.) = MET 
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Wireless Telegraphy and Telephony. By А. E. KENNELLY. 
(London: T. Fisher Unwin.) Гр. 271. 4s. nett. 


This 1s a book that can be read and appreciated by anyone 
who has had just a little practice in the study of physics ; it 
gives a survey of the principles underlying wireless telegraphy 
and “ wireless ” apparatus, and strictly avoids descending to 
details. The exposition of principles is accomplished carefully 
and clearly and usually with unimpeachable accuracv. We 
are glad to note that the author adopts Oliver Heaviside's 
pellucid method of explaining the formation of electromagnetic 
waves by the oscillation of a charge on a vertical straight 
antenna: № is strange that this, the best (and oldest) of all 
wavs of discussing wireless waves has been singularly neglected 
by English authors. Unfortunately, in the present case, the 


| diagrams concerned with these matters are even worse than 


the bad diagrams scattered through the rest of the book. 

A principal and striking feature of Dr. Kennelly’s book is 
the very complete omission of historical matter. This has its 
advantages and disadvantages. Among the latter we may 
put the fact that the reader finishes the volume without the 
faintest notion of the order of development of this branch of 
engineering. This feature is pushed so far that the reader is 
left in absolute ignorance of the names, even, of the engineers 
and inventors who have counted most in the technical pro- 
gress of wireless telegraphy. Indeed, we noticed the name of 
only one inventor, Fessenden, in all the 280 pages; and thus 
the author can boast the distinction of having written а work 
on wireless telegraphy without even mentioning the names of, 
sav, Lodge and Marconi. Except for these blemishes the out- 
lines of wireless telegraphv are excellently presented, the 
writing displays considerable literary skill and taste, and the 
book is very suitable for those who desire no other contact 
with wireless telegraphy than an intellectual one. 

W. Н. EccrEs. 
Drawings for Medium Sized Repetition Work. By R. D. Spinney, 
(London : E. & Е. N. Spon, Ltd.) Pp. x.4 9l. Zs. 6d. nett. 

This book is intended for engineers who supervise the making 
of drawings for such parts of a machine as are made in quan- 
tity. The illustrative examples refer to motor-car practice, 
but the underlying principles can be applied to any class of 
work. There are. many details in the book which are open to 
criticism, but on the whole it is an excellent attempt to indicate 
how to make, and what ought to be thought of in the making 
of, drawings for repetition work. The writer betrays a sound 
knowledge of shop practice throughout, and gives тапу useful 
hints to the designer who has had little shop experience. Apart 
from manufacturing. considerations, the design of machine 
parts is not dealt with. 
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Chapter I., on drawings generally, includes a set of model 


rules for a drawing office. 

In Chapter IL, on standard lists, it is evidently a mistake 
to give elongation in tons per square inch and to call a steel 
having 45 to 55 tons per square inch mild. In giving the 
elongation it would be an improvement if the author would 
include the diameter of the test piece as well as its length. 

In the chapter on indexes it is unfortunate that card indexes 
are not given more consideration, and the method of recording 
alterations “іп a book" seems clumsy compared with the 
methods used by many large firms. 

Chapter IV., on tolerances and allowances, and the following 
one, on dimensioning, are perhaps the most useful in the book, 
and contain some valuable information. The press fit allow- 
ances in particular are the most reasonable which we have 
seen published. In Chapter VI., on designing, the statement 
“ material cannot be called saved which is cut away in the form 
of scrap," cannot surely be applied to, sav, copper scrap from 
а punching machine ; and in the concluding chapter, on draw- 
ing office routine, the statement that general arrangement 
drawings need onlv be dimensioned as regards centres, &c., 
contradicts rule 27. 


STREET LIGHTING BY HIGH CANDLE-POWER 
METAL LAMPS. 


In a recent issue we commented upon the increasing use of 
high candle-power metal filament lamps for street lighting, 
and in connection with most of the work which has already 
been done in this field we associated a well-known make of 
tungsten lamp. We remarked upon the satisfactory emer- 
gence of this lamp from the experimental stage and its practical 
value as an illuminant for streets and thoroughfares previously 
only lighted by ineffective and more costly methods. Our 
remark thut this particular make of lamp appeared to be the 
onlv one which had emerged from the experimental stage 
elicited а certain amount-of criticism. Аз we hold no brief for 
any particular lamp, and areonly too pleased to see the spread 
of electric lighting now rendered possible, we have made a 
number of inquiries and have received replies from à number 
of central station engineers who have been good enough to 
supply us with interesting particulars. In what follows we 
reproduce this information, and we are thus able to indicate 
pretty fully how the position at present stands :— 

Mr. Н. Томілхѕох-1,кк, of Wimbledon, is in a position to 
speak with authority on the subject of street lighting, since 
the whole of the public lighting of that borough is carried out 
by the electricity department. In fact, gas lamps disappeared 
from the streets in à comparatively distant past ; and it will 
probably come as a surprise to many electiical engineers to 
learn that at that time oil lamps displaced the gas lamps, being 
themselves in turn displaced by electric lamps. For many 
years the public lighting has now been carried out entirely by 
electricitv, and to judge by the satisfaction evinced by the 
Council and ratepayers at the present system of illuminating 
the streets, electricity in this locality should long continue to 
reign supreme. 

To give an idea of the extent of the street lighting at Wimble- 
don, we may mention that at the present time there are 91 
flame arc lamps, of the Foster and Excello types, and 1,136 
metal filament lamps. These latter are in all cases Osrams, and 
comprise 44 of 300 c.p. (330 watts) and 1,092 of 50 c.p. (55-63 
watts). 

It is interesting to notice that speciel mains have been laid 
for supplying the street lighting, and duplicate trunk mains 
are run from the power station, one of these trunk mains serv- 
ing as a standby. Switching-on individual lamps or circuits is 
in this way rendered unnecessary, the whole of the street 
lighting being controlled simultaneously from the works. It 
will be understood that it would be impossible, or at any rate 
inadvisable. to switch the whole of this load on to the ordinary 
generating plant simultaneously, so the following arrangement 


has been adopted. The trunk main for the street lighting is 
connected on to special "bus-bars, and a special machine is run 
up on tbe load. When the normal pressure has been reached 
the special "bus bars are paralleled with the main 'bus bars, 
the generators being, of course, first synchronised, and the 
street lighting load can then be taken charge of by the main 
plant, the special machine being shut down, if desired. 
Considering now more in detail the street lighting by metal 
filament lamps, it may be mentioned that the 300 c.p. Osram 
lamps have been substituted in most cases for enclosed arc 
lamps, and the existing arc lamp columns have been utilised. 
This results in the lamps being about 18 ft. from the ground, 


FAILURES 


U — 20) 400 600 KUO 1000 1200 1400 1600 1800 2000 2200 2490 2600 2400 3000 
Hours. 
Fic. 1. —CHaART SHOWING TEST ON 93 OsnAM LAMPS INSTALLED 
ох Sept. 15, 1908. 


(The total number and percentage of failures are recorded every 100 hours) 


and the light is distributed over an extensive area. То increase 
the efficiency of the distribution, Holophane reflectors have 
been fixed over the 300 c.p. lamps. Judging by the illumina- 
tion of the surface of the roads, the lighting so obtained lesves 
little to be desired, and on inspecting the street lighting last 
week we were struck by the excellent results obtained, the 
illumination provided by the 300 c.p. lamps far exceeding what 
we had anticipated. A feature of the street lighting by these 
large metal lamps is the absolute steadiness of the light, this 
being, undoubtedly, a great recommendation ; and the fact 
that practically no attention is required, should result in bring- 
ing them into increasing favour with central station engineers. 
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Fic. 2.—CHaRT SHOWING TEST ON 63 Osram LAMPS INSTALLED 
ON SEPT. 29, 1908. 


(The total number aud percentage of failures are recorde 1 every 100 hour’. ) 


As to the spacing of the lamps, the distance apart of the 
300 с.р. Osrams averages about 100 yds.; but it varies from 
70 vds. to, say, 120 yds. It is obvious, of course, that a fixed 
distance is inadvisable, since, given a certain latitude, the 
lamps can, with advantage, be arranged to come at street 
corners, so illuminating most effectively the positions where a 


good illumination is necessary. 


The Osram lamps of smaller candle-power—viz., 50 c.p.— 
are used for side street lighting, and are situated about 60 yds. 
or 70 yds. apart, at a height of 12 ft. 6 in. above the road. In 
all cases the existing lanterns and columns, which had done 
duty in the days of gas and subsequently of oil, have been 
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utilised. No reflectors or special fittings are necessary, the 
lamps being suspended vertically downward from the rubber- 
covered wires. It may here be mentioned that a separate 
service is laid for each lamp column, rubber-covered wires being 
emploved. Before Osram lamps were adopted, two 16 c.p. 
carbon filment lamps were fixed in each lantern. 

From what has been said above it will be evident that each 
lamp is an independent unit, and the failure of any one lamp 
does not affect other lamps. The pressure of supply is 220 
volts in the case of the incandescent lamps, whilst a separate 
tunsformer is installed at the base of every arc lamp, these 
latter taking about 550 watts each. 


| + | PST ее FAILURES 


0 X9 00 €00 500 1000 1200 1400 160) 1800 2000 2200 2100 2600 2800 
Hours. 
Fic. 3.--Снлвт SHOWING Test ох 80 OsRAM LAMPS INSTALLED 
ох Ост. 8, 1908. 


(The total number and percentage of failures are recorded every 100 hours.) 


А point concerning which electrical engineers are most 
àuxious to obtain information is the life of metal filament 
lamps employed for street lighting. We are, therefore, pleased 
to be able to publish typical results obtained at Wimbledon 
during the last vear or two. It will be seen from Figs. 1, 2, 3 
and 4 herewith that the records go back to September, 1908. 
An interesting system of keeping records of the life of lamps 
has been adopted by Mr. Tomlinson-Lee. Thus, considering 
Fit. 1 (which refers to a batch of 93 Osram lamps installed on 
‘eptember 15, 1908), at each 100 hours the total number of 
lamps which have failed is shown by the respective figures, 
whilst against the curve the percentage of failures is recorded. 
Thus, after 1,100 hours it will be noticed that 6 lamps, or 
45 per cent. of the total, had failed ; after 2,000 hours 30 
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Fic. 4, — CHART SHOWING TEsT ON 54 OsRAM LAMPS INSTALLED 
ох Ост. 13, 1908. 


(The total number and percentage of failures are recorded every 100 Попга,) 


lamps, or 3225 per cent.; whilst after 3,100 hours 76 lamps 
lad lailed—that is to say, at the conclusion of the chart 17 
“Tips. or over 18 per cent. of the total, were still in use. 

‚ Again, Fig. 2 shows a similar record for 63 Osram lamps 
d on September 29, 1908. From this it will be seen 
b № less than 23 lamps, or about. 37 per cent. of the total, 
и burning after 3,000 hours. Fig. 3, which relates to 
dee di lamps installed on October 8, 1908, shows а won- 
ic d of life, 55 per cent. of these lamps being in use 
ped hours ; whilst of the batch of lamps referred to in 
С ‚ 3 per cent. were still-alive after burning 2,800 hours. 
ae attention has been paid by Mr. Tomlinson-Lee to 
‘Mating the keeping of records of the life of lamps, and as, 


owing to the whole of the street lighting being switched on 
simultaneously from the electricity works, it 18 easy to keep a 
record of the exact period during which the lamps are lighted, 
a chart has been prepared which enables the life of а lamp to 
be at once read off. We may mention that the street lighting 
is divided into districts, for each of which a lamp attendant is 
responsible. Each attendant devotes an hour or two every 
evening to inspecting the lamps in each district, and in the 
case of any lamp having failed, the attendant usually replaces 
the lamps immediately, climbing up the lamp pillars in the 
case of the short columns in the side streets, so as to minimise 
extinctions. Payment is made to the police for reporting 
extinguished lamps, but we understand that the lamp attend- 
ants are so attentive that the police make few claims. 

The lamp charts given above refer entirely to Osram lamps 
of 50 c.p. Complete charts have not yet been made for the 
300 c.p. Osrams, but Mr. Tomlinson-Lee informs us that the 
300 c.p. lamps are giving even better results than those men- 
tioned above for the lower candle-power lamps, and he is 
enthusiastic in his praise of Osram lamps of all candle powers. 
It is worth mentioning that experience at Wimbledon shows 
that the useful life of ап Osram lamp is determined solely by 
breakage, the blackening, except in cases where lamps fail at 
an early stage of their life, being unnoticeable. 

The following particulars of the cost of street lighting 
at Wimbledon may probably prove of interest. The cost of 
current, including all capital charges of the distributing system 
and lamps, &c., to March 31st, was approximately, £4,700 
for 502,420 units metered on the trunk mains at the station, 
and the cost usually works out at about 21d. per unit. In 
addition, the attendance, repairs and renewals together 
amount to about £1,800 per annum. 

In conclusion, we may mention that Councillor Dudley 
Stuart, vice-chairman of the Electricity Committee, has taken 
a very keen interest in the question of street lighting by 
metal filament lamps, and has devoted a considerable amount 
of time to its develepment at Wimbledon. It will be re- 
membered that Mr. Stuart made a valuable contribution to 
the discussion on Mr. E. E. Hoadley/s: (Maidstone) Paper on 
“ Тһе Influence of Metallic Filament Lamps on the Electrical 
Industry and on Street Lighting " at the I.M.E.A. Copven- 
tion at Manchester last year. 


Turning now to other districts, we have been favoured with 
a number of interesting letters, the substance of which we give 
below :— 

Мг. G. G. BELL, of Hammersmith, informs us that his 
Council are using Osram lamps. Fourteen 400 c.p. lamps were 
fixed on November 4th last, and the average life of the seven 
which have failed was 1,360 hours, whilst the remaining 
seven are still burning after about 2,500 hours. 

Mr. P. E. Rycrorr, electrical engineer to Heston and 
Isleworth District Council, states that about 80 100 с.р. 
250-volt Meta lamps are іп use by his Council, апа have given 
good results. Experiments are, however, being made with 
other makes of lamps, including the * Z" lamp, the Mazda lamp, 
Osrams and the * Onewatt" lamp. The average life of the 
100 c.p. Meta lamps during the last 12 months was about 
1,700 hours. 

Mr. A. J. FULLER, of Fulham. informs us that 400 c.p. metal 
filament lamps have been tried in Fulham ; but whilst thev are 
satisfactory from the point of view of life, Mr. Fuller is of 
opinion that a better light is obtained by fixing a cluster of 
three or five smaller lamps aggregating the same candle-power. 
Osram and Aegma lamps of 75 c.p. have proved verv satis- 
factory from а maintenance point of view. ` 

Мг. №. С. P. Таррев has installed six 100 c.p. Osram lamps 
in Wentworth-street, Stepney. His opinion is that the street 
is very well lighted. The average life of the lamps is 1.967 
hours. | 

Mr. TREvor DvEsBURY, of Sutton Coldfield, mentions that 
the Corporation have replaced six enclosed arc lamps bv 
fittings each containing four 100 c.p. tungsten lamps, and the 
light is considered to be at least equal to that of the arc Jamps 
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displaced. It is proposed eventually to replace the whole of the 
are lamps in this мау. Although really outside the present 
subject, it is interesting to learn that at Sutton Coldfield there 
are also 209 posts carrying lanterns each containing two 32 c.p. 
or 50 c.p. lamps of Osram or Sunbeam manufacture, and the 
maintenance costs are said to be very satisfactory. 


Mr. 5. CaMERoN Girson, of Nuneaton, has sent us some 
very interesting information in regard to street lighting by 
high candle-power metal lamps. The main streets at Nuneaton 
are at present lighted by means of open-type are lamps, in 
series of 19 lamps. These lamps have been in use for some six 
or seven years, and consequently it was felt that steps ought 
to be taken to bring the lighting of the main streets up to date. 
The Committee were so pleased at the effect obtained with an 
experimental fitting containing five 100 c.p. metal filament 
lamps, erected in place of one of the arc lamps, that they gave 
instructions for the whole of the existing arc lamps to be re- 
placed by clusters of metal lamps, and this is now being done. 
Mr. Gibson informs us that he is obtaining a life of over 2,000 
hours with the 20 c.p. Osram lamps used for side street Пение, 
and that the 160 c.p. lamps have not been installed long 
enough for him to шуе particulars of their life, but he anti- 
cipates obtaining a life of 2,000 hours with these 100 c.p. lamps, 
among which are some of “Stearn” manufacture. On the 
basis of a life of 2,000 hours, Mr. Gibson estimates that the 
cost of renewals will work out at about two or three times the 
cost of renewals with arc lamps, but a considerable saving, 
more than suflicient to compensate for these renewals, will be 
obtained in labour. It must also be remembered that sub- 
stantial reductions in the price of high candle-power metal 
lamps are probable at an carly date. Mr. Gibson also men- 
tions that, in his opinion, it is preferable to use a number of 
low candle-power units rather than one lamp of, say, 500 c.p., 
in order to lessen the risk of a standard being m darkness. 

Mr. S. J.W Arsox. of Burv, mentions that he is experimenting 
with high candle-power metal lamps, and that it 15 not unlikely 
some of the existing arc lamps may be replaced Ъу groups of 
these metal lamps. 

Mr. W. Н. Милк, of Fleetwood, states that of the 350 
electric street lampsin that town, two-thirds have already been 
changed from carbon to metal filament lamps. The results 
have been so satisfactory that it has been decided to change 
over at once the remaining third of the lamps. The candle- 
powers of the lamps used are 200, 100 and 50, and when the 
change-over is complete 60 per cent. of the lamps will be 
Osrams, 20 per cent, “ Auriga” and 20 per cent, ~ Effesca.”’ 
Mr. Miller is obtaining very good results with these lamps. 

Mr. J. А. Gow Russet, of Dalkeith (the Electric Supply 
Corpn.), replies that 50 c.p. and 100 c.p. Osram and Auriga 
lamps are used in Dalkeith. They аге giving. satisfaction 
in spite of a great deal of vibration, the 50 c.p. lamps being 
attached to are lamp pillars fitted with lowering gear. | 

Mr. J. Риха writes that at King’s Lynn there are between 
600 and 700 Osram lamps of 50 c.p. and 100 c.p. in use for 
street lighting, and he states that the 100 c.p. Osrams are 
particularly satisfactorv, burning almost indefinitely without 
replacing. The filaments in the 50 c.p. lamps are found to be 
more liable to fracture than those of higher candle-power. 

Mr. С. FURNESS, of Blackpool, mentions that he has recently 
installed about half-a-dozen cluster fittings, each made up of 
cight 90 c.p., and one 600 c.p. lamp. Osrams are used almost 
entirely in Blackpool for street lighting, in 32, 50 and 100 c.p., 
at 200 volts, and the average life is found to be about 1,000 
hours, though iu à number of cases the lamps have burnt as 
long as 2,000 hours. 

Mr. С. A. BLASCHECK replies that a few high candle-power 
Osram lamps have been installed at Canterbury for street 
lighting, and at present he has no fault to find with them. 

Mr. А. D. CRALMERs, of Gillingham (Kent), states that high 
candle-power Osram lamps have been used for street lighting in 
Gillingham, but only for the last two months, so that the results 
are hardly yet ascertainable. Osram and Cryselco metal lamps 
of 50 c.p. and 32 c.p. have been used, however, for side street 


lighting for about two vears. It is interesting to note that Mr. 
Chalmers recently photometered about half a dozen of the 
incandescent gas lamps in use for street lighting, for which 
the local gas company claim 140 c.p., and he obtained 
an average figure of onlv 39:4 c.p., the highest being 47:5 and 
the lowest 36. А Harrison flicker photometer was used in 
making these tests. 


Mr. S. І. В. Price, of Pembroke (Co. Dublin), substituted, 
some six montlis ago, high candle-power metal lamps for two 
circuits of are lamps (nine lamps on each circuit), of which the 
cost of repairs after nine years’ running had become consider- 
able. In place of each arc lamp a cluster of five 100 c.p. 
metal lamps was fitted, the total cost of 17 clusters amounting 
to about £120, including an independent service to each post. 
The eighteenth post was allowed to remain as an arc lamp for 
special reasons. It may be mentioned that the cost of the 
change was approximately the same as if the existing lamps had 
been replaced by modern are lamps. At the start, Osram, 
Sunbeam and G. М. Boddy & Co.’s lamps were installed. Equally 
wood results were obtained with the Osrams and Sunbeams, 
but, due to breakages in transit and the consequent delay 
caused in obtaining replacements, it was decided only to use 
Озглтз, as these could be obtained locally. So far the cost 
of renewals has worked out practically equal to the cost of 
carboning the arc lamps previously installed, but it has been 
possible to dispense with the services of an are lamp trimmer, 
thereby saving about £65 per annum, in addition to which 
there has been considerable saving in repairs. Mr. Price draws 
attention to the fact that at the end of every 9 or 10 vears the 
erc lamps would require to be replaced, whereas with metel 
lamps no such question arises. 

Mr. С. M. Naw. of Worcester, informs us that 50 c.p. and 
100 c.p. metal lamps, mainly Osrams, have been fixed in pairs 
on the tramway poles of all routes not hitherto illuminated 
by arc lamps or small electric standards. General satisfaction 
is expressed with the lighting given by two 50 c.p. lamps on 
each pole, and the general distribution of light, Mr. Shaw 
considers, is much superior to any other he hes seen for the 
sime amount of energy consumed. | 

At Horsham, the largest metal lamps used for publie lighting 
are 63-watt Osrams, but Mr. J. B. Moraan’s reply to our 
letter draws attention to several interesting features. The 
bulk of the street lighting at Horsham is by 23 c.p. Tantalum 
lamps in series, but at prominent street corners. two high- 
voltage tungsten lamps are installed. His experience. with 
Tantalum lamps is uniformly satisfactory, the average life of 
these lamps being about 1,600 hours ; but with tungsten lamps 
the results are far from uniform, probably due to local circum- 
stances, though precisely what causes the premature failures in 
certain situations is at present unknown, for all makes of lamps 
tried on these particular posts give the same inferior results. 
As the lamps are under-run 5 per cent., the failures are not 
caused by excessive voltage at these points. 


THE DIRECT MEASUREMENT OF MEAN SPHERICAL 
CANDLE-POWER BY DIFFUSION METHODS.* 


BY W. E. SUMPNER, D.SC. 


Although the Ulbricht globe yields good results, there are some 
sources of error. Its accuracy is dependent on at least four assump- 
tions. (I) The inner surface must retlect light of all colours equally 
well, and the reflecting power should be high. (2) It is assumed that 
there are no surfaces within the globe which absorb or retlect light. 
This cannot be quite true in practice. (3) A third assumption which 
is well understood, is that the surface of the Ulbricht globe reflects 
light by diffusion only. (4) It is assumed that the photometer win- 
dow transmits light bv diffusion only—that is, it is assumed that none 
of the rays pass straight through it, as would be the case with trans- 
parent glass. The material used for this window must be most care- 
fully chosen, for unfortunately anv translucent substance like milky 
glass transmits light partly by diffusion, and partly by direct trans- 
parency, and it may quite easily happen that the amount of light 
leaving the sphere through the photometer window is quite as much 


* Abstract of a communication to the Illuminating Engineering Society. 
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due to transparency as to diffused transmission. In such a case the due to a comparison lamp of K candle-power placed at a distance 
effect on the photometer measurement would be serious, because the — D feet from the outer block along the line of the tube. уа 
light received would consist of two parts following different laws. | То calibrate the apparatus it will be necessary to put a light of 
In 1892 I gave a proof of the following statement, which forms the known mean spherical candle-power within the cube, as in the case 
basis of the action of the Ulbricht globe. “ If any complete (or if , of the Ulbricht globe. The mean candle-power of any light?used 
any portion of a) spherical surface be illuminated іп any manner by | with the cube will then be inversely proportional to the squareyof 
the direct rays of a combination of light sources, the actual illumina- | the balancing distance D. The only assumption made is that the 
tion I will exceed I; |the initial illumination| by a constant amount | brightness of the patch of surface used by the photometer is always 
all over the sphere, owing to the reflective action of the surface." proportional to the mean candle-power of the light within the cube. 
This theorem is remarkable for two things—for the ease with which | As already stated, this assumption is accurate enough provided the 
it can be proved and for its extreme generality. It does not matter | reflecting power p is sufficiently high. There still remains the ques- 
how uneven the candle-power of the light is, or where it is placed. | tion of the best position for the photometer tube. It should be so 
It need not ‘be at the centre. There may, indeed, be any number of | placed that it does not point to any part of the arc lamp. This is 
lamps placed anywhere within the sphere. It does not matter what | easily arranged, because the area of the patch of surface used is small, 
the reflecting power of the surface is, or how the reflecting power | less than half a square foot in a side having an area of 9 sq. ft. The 
may vary from part to part. In particular а portion of the surface | part of the surface chosen should not be that where the rays from 
may have zero reflecting power, which is equivalent to the removal | the arc are strongest, or where they are weakest. We have 
of that part of the surface, and this portion may be of any shape we B— B, + Bn, | 
please. In all these cases the increase of the illumination due to the | where В is always small compared with the total. All we want for 
reflection is the same for every part of the surface, though, of course, | perfect accuracy is to have the value of B,/B,, the same for the patch 
the amount of this increase will depend on the particular circum- | of surface chosen, whether we test a light of uneven candle-power, 
stances of the case. like an arc lamp, or calibrate the sphere by a light of fairly uniform 
Now the brightness B of any part of the surface is rélated to its | candle-power, such as a Fleming standard glow lamp. This end is 
illumination I by a simple formula involving p the reflecting power | essentially secured if we choose a portion of the surface the direct 
of the portion of the surface considered. The formula is illumination of which due to an arc lamp is about the average value 
"В due to that lamp. For arc-lamp testing the photometer tube is 
dix probably best placed on the middle horizontal line of one of the 
each of these expressions representing the total light sent out by the | vertical faces of the box and a few inches in from one of the vertical 
surface per unit area. If we denote by the suffix zero the values | 


UNI ; edges. 
of the corresponding quantities, assuming no increase due to internal | There is an entirely different way of using a rectangular box for 
reflection, we have also 
| *By=ply 


the present purpose. The theory of this method depends simply on 

the principle of symmetry. There are few, if any, commercial forms 

Now by the above theorem we know that for a sphere I exceeds I, by of lamp the light from which is not distributed symmetrically about 

the same amount for every part of the surface. It is well known | 8^ axis. Suppose the rectangular box is resting with two of its sur- 
that for à complete enclosure (of any shape) whose walls have a re- 

fleting power, р, the average illumination I is related to the average 


D R __© - 
initial illumination I, due to the direct rays of the light sources.'by 
the formula 


I 
ia e or I=] +P], 


во that the constant increase of illumination is p times the mean 
illumination. A similar formula applies to B. Now, if p is only 
10 per cent., В is essentially the same as By, and varies to the same 
extent ; but if p is 90 per cent., B is on the whole 10 times as large 
as В, and consists of a small portion B,, which varies from one part 
of the surface to another, together with a portion, about nine times 
as large, which is constant. With the surfaces actually used in an 
Ulbricht globe the value of p is probably about 80 per cent., which 
means that the constant portion of B is 80 per cent. of the average 
value of В, the rest is B,, due to the direct action of the lamp's rays, 
and varies with the candle-power in the corresponding direction. 
With such a high value of p the error of the measurement yielded by 
the globe is probably not serious. But there would be a great error 
if p were small and the photometer window partially transparent. 

Since the Ulbricht globe is not perfect, Г have considered the 
&mpler case of a rectangular box surrounding the lamp and lined 
with a good white reflecting surface, such as white paper or white 
enamelled iron. Investigation shows that there is not any simple 
accurate formula connecting I with I, in the case of a rectangular 
bor, ав there is in the case of a sphere. But if the reflecting power 
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faces horizontal, and that the light is placed at the centre of the box 
with its axis vertical. It is then obvious that there are four vertical 
planes through the axis, each of which divides the surface of the box 
into two halves, and that on each of these halves the total light re- 
ceived is the same. If ABCD is a horizontal section of the box 
(see Fig.), and O represents the axis, the four planes in question are 
represented by the two diagonals and by the two central planes 
parallel to the sides. The light received by the portion of the sur- 
face consisting of the vertical] strip AP, and the two horizontal 
triangles AOP, will always be a fixed fraction of the total light 
emitted by the lamp, and in the case of a box of square section this 
fraction will be 1/8 (1— р), or 5/8 if p is 80 per cent. Now suppose 
the box is formed of wood, and that its internal surfaces are well 
of the surface is high the brightness will tend to become uniform all whitewashed. Suppose the part of the box represented by AOP is 
over the surface, and I find that whatever the shape of the surface is | cut out, and that in its place is fixed a framework supporting three 
те can assume as a first approximation that the brightness of the | surfaces replacing the missing portions of the box. Let these sur- 
surface is constant; we have as a second approximation faces consist of a substance transmitting and diffusing light such 
l= L. and B=B.+0B as opal glass or engineers’ tracing cloth. The light received by these 

=1+el, and B= В,+РВь, new surfaces will still be a fixed fraction of the total light emitted 

ot for every portion of the surface I exceeds I, by a constant amount | by the lamp, and this will also be true of the amount of light diffused 
equal to p times the average illumination, the same as for a sphere. | outwards. All that remains to do is to arrange some suitable wav of 
108 second approximation must be very close indeed to the truth | illuminating a photometer by this outwardly diffused light. This 


D the case of a nearly cubical enclosure with highly reflecting surfaces. | object can be attained by the use of two good mirrors, one touching 

Now suppose the light to be tested is placed at the centre of а | the top and the other the bottom of the box along an edge parallel 

н wooden box whose inner surfaces are white and have а ге- | to SO. Each mirror should be inclined 45 deg. to the surface of the 
in 


8 power of about 80 per cent. Let the length of each side be | box so as to reflect the light from each triangular area AOP along 


lyd., and let the box rest on some horizontal surface. Suppose on | the line OP. The photometer should be placed along the line OP 
one of the vertical sides a hole is cut of dimensions 2 in. by 1 in., and | produced, and from Из position the appearance will be that of three 
that Into this hole is fitted one end of a rectangular wooden tube | flat bright surfaces each perpendicular to the line of the photometer. 
Bin. long, the other end being closed by one of a pair of blocks con- | If the box is a yard cube the size of these surfaces will be considerable, 


stituting à Joly photometer. The tube is assumed to be horizontal | and the photometer distances will have to be large for accuracy. 


to be at right angles to the surface of the box. For the present | This will be no novelty in arc-lamp testing, since the intensity of the 

We assume that the tube is open at the end fitted to the box, and not | light necessitates large photometer distances. For glow-lamp test- 

. ей by a glass window, as in the case of the Ulbricht globe. The | ing the dimensions of the cube can be made much smaller, as well as 
ation falling on the inner Joly block can be balanced by that those of the rest of the apparatus. 
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USE OF THE SEARCHLIGHT IN LIFE SAVING. 


To the ordinary person the searchlight is often looked upon as an. 


acoeasory for the killing of people—that is to say, it is used on battle- 
ships to help the gun firing and on our coast defences for very similar 
purposes. That it can, however, be successfully employed for life 
saving is shown by an incident which occurred at South Shields the 
other da. 


[п 1907 our contemporary the “ South Shields Daily Gazette and 
Shipping'Telegraph " presented to the South Shields Volunteer Life 
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The formel opening ceremony of this set took place on October 
24, 1907, and the volunteer brigade have practiced with it in conjunc- 
tion with the rocket apparatus every Friday night since. It had not, 
however, been employed for actual life saving until a week or two ago, 
when it was used in connection with the rescue of the crew from the 
Norwegian barquentine “ Alphonse." In the course of a storm this 
ship was driven on the beach 200 yards north of the Trow Rocks, 
South Shields. Although the rocket apparatus was despatched, the 
crew did not seem capable of using it, во that after several attempts’ 
the lifeboat was launched, and all hands were successfully brought off. 


CROMPTON SEARCHLIGHTS IN USE DURING THE FLEET ILLUMINATION AT SOUTHEND-ON-SEA. 


Brigade /a searchlight for use in connection with its work. This 
brigade was founded in 1866 and has its headquarters at the pier. 
The*projector equipment is placed in the watch house on the South 
Pier, the generator being in the basement and the projector on the 
first floor. "This floor is fitted with windows all round, so that the 
projector can be wheeled to any position and throw its light in any 
required direction. The set operating the light consists of a vertical 
petroleumVengine of Messrs. Norris & Henty's make, delivering 
10 н.р. when running at 800 revs. рег min. This is coupled to a 
65-volt 85-ampere Crompton dynamo, which feeds through the usual 
switchboard and controlling apparatus г 24 in. Crompton projector. 


in it. In connection with the rescue work the searchlight proved 
itself of great value both to the rescued and the rescuers. * From 
every part of the beach the vessel could be seen as easily as in day- 
light, although it was nearly a mile distant from the pier. It is, 
therefore, not surprising to hear that testimonials to the usefulness 
of the equipment were paid both by the lifeboat brigade and the 
captain of the wrecked vessel. 

Messrs. Crompton's searchlights are also being employed for 
warlike purposes, though the accompanying illustration shows 
these sometime warriors assisting in the illumination of Southend- 


' on-Sea. 


RECENT DEVELOPMENTS IN THE MEASUREMENT OF | been circulated, was as follows: © What are the main qualifications of an 


LIGHT AND ILLUMINATION. 


We give below an account of the resumed discussion on the 
above subject, which took place at the meeting of the Illu- 
minating Engineering Society on Thursday, March 14th, at the 
Royal Society of Arts. | 

Prof. SiLvaNus P. THOMPSON (president) said that it was intended to 
confine the discussion on that evening almost entirely to the measure- 
ment of illumination and to the carrying out of the principles which had 
been discussed a month ago in the practical estimation of illumination. 
It had been hoped that Sir William Preece would have been present to 
open the discussion, but owing to ill-health it was not possible for him 
to attend. Happily, however, he was represented more or less by Mr. 
Trotter, who was associated with Sir William from the beginning. 

Mr. А. P. TROTTER said that the subject chosen for that meeting was 
the photometry of illumination. Query No. 6 of the Paper, which had 


—— 


illumination photometer for practical work * With what degree of 
accuracy can the illumination in streets and buildings be measured, and 
what limits of accuracy should at present be permissible ? " А member 
had suggested at the last meeting that there appeared to be too many 
different. kinds of photometers, and he seemed inclined to wait until the 
best one had been decided upon. There were many kinds of pens and 
many French dictionaries, but nobody put off learning to write or to 
study French for such reasons. The fact was that the large variety 
afforded opportunity for different persons to suit themselves. It would 
be found that there was no “ best ” photometer, but each person would 
generally do the best work with the instrument to which he was accus- 
tomed, and, if he happened to be the inventor of one, there could be no 
possible doubt which instrument he would prefer. He considered that 
the first of the qualifications of an illumination photometer, which, in 
fact, distinguished it from a portable candle-power photometer, was the 
provision of a horizontal test plate having no obstruction, but a clear 
view all round. Illumination might be measured by measuring suc- 


cessively the candle-power of each lamp which contributed to the Ши-. 
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mination and then calculating the combined effect. Such measurements 
might be made on inclined test plates, but the total could only be con- 
sidered on а horizontal plane. Most illumination photometers could be 
used also as candle-power photometers. Some instruments, such as the 
Martens, Kruss and one of Weber's were intended for measuring the 
illumination on school desks, or at a lathe or bench in & workshop, and 
the instrument itself obstructed half the view from the test plate, and, 
in cases of general illumination, might obstruct half of the light. Such 
instruments were very useful for certain purposes, but were not suitable 
for measuring illumination in streets, railway stations, &c. The second 
дпа of an illumination photometer was that the test plate 
shoukd be as matt ак possible—that is, have no appreciable glaze—and 
should "Беу the law of cosines as closely as possible—that is, it should 
have no appreciable angle errors. The third qualification was a good 
lamp. In Germany a small benzine lamp was often used. · The height 
of the flame had to be adjusted carefully. It could not be used until it 
had bumed for 10 minutes. and he did not know how long it would burn 
without adjustment. He preferred a small electric lamp worked from 
anaeeumulator. If it were switched on only during cach reading, which 
did not take more than 20 seconds, the total over a long evening’s work 
would not amount to. more than about half an hour. It was easy to 
ensure that the lamp would not vary more than 2 per cent. in candle- 
power during an evening. He did- not believe im usirtg voltmeters or 
adjustable resistances. The fourth qualification was a practical range. 
The maximum need not be more than 4 foot-candles, Биё the minimum 
should reach 0-02 or lower. The minimum illumination for street light- 
ing was sometimes specified as 0:1 foot-candle. It might be interesting to 
measure the higher values, but in case the lighting was dcficient the most 
important one to be able to measure accurately was the minimum allowed. 
It was quite possible to make very fair measurements of 0-005 foot-candle, 
but the scale of the instrument must be expanded at the lower part to 
make this possible, The fifth qualitication was capability for dealing with 
cloured lights. The speaker's personal opinion’ was that the value of 
the Hicker photometer was over-rated, but he admitted that good work 
was done with it in some cases. He considered that the principle of free 
and rapid motion of the adjustment, whatever it was, of the instrument 
Was sufficient for all practical purposes. The sixth qualification was a 
convenient arrangement for measuring the angle of incidence, and the 
lut was the important one of portability. The second part of the query 
гм to the degree of accuracy. Any good instrument set up on а 
їп should be able to give an accuracy of 2 per cent. But it was 
uels to attempt high accuracy in outdoor work. Irregularities in 
plv globes, dirt, variation of gas or electric pressure and other accidenta 
cause introduced unknown errors. If on repeating a number of measure- 
ments it was found that they lay within a range of 5 or 6 per cent.—that 
I n! more than 21 to 3 per cent. from the mean of the whole—the work 
mizht be considered satisfactory. Мг. Trotter then showed one of his 
Uhim:nation photometers, made by Messrs. Everett, Edgeumbe & Co., 
add explained its use. 

Nr. ахскгот Мир (Westminster Electrical Testing Laboratories) 
sald that there were many wavs of measuring the insensitiveness of 
photomcters, His way was to move the carriage from the left until one 
wawd to see any out-of- balance, and then to move the carriage to the 
tht until one again failed to see any out-of-balance, and take the dif- 
ference between the two. That should be repeated for about a dozen 
limes and the average taken of the different pairs. In that way he had 
tested a good many photometers, and had taken some of the most notable 
tuamples, which were shown in the Table below :— 


Ineensitiivncss of Photometers (Lights of Similar Colour). 


Equality 
Type of photometer. of brightness. Flicker. 
wae Per cent. Per cent. 

Joly prism, paraffin папасе 29 eene — 
Simmance wheel лл... АКРА xo AM. s 1.6 
Whitman sector Шулмы... s 0 Зы 1-0 
Inclined cards vo..cccccececcececescceceseeuces р 107 Goss — 
Common Bunsen, viewed one віде......... D2} ...... — 
_ Ditto viewed both sides ..... -——— да — 
Sportal Bunsen. viewed one side — ......... 04  ...... 0-8 

(3% Jb. Ford} 
, Ditto viewed both sides......... 08 e. 0.2 
Special Bunsen, viewed one side............ 0-8 : — 

(60 ТЬ. Ford) 

Ditto viewed on both sides .., 1:2 — ...... 0-1 
Матеа O7 зна — 


eee the Joly prism was the separation between the surfaces. 
vu s sector photometer a great improvement was found by 
the ieee icker. He had come to the conclusion that the reason why 
ee e ЩА were not so good as he managed to get from the 
ae xcause the Lummer was viewed with one eye only, and he 
it could M ие of the Lummer type, which was so enlarged that 
| viewed with both eyes without any eye-piece. This proved 
anil ol eer than any other photometer that he had ever tried, 

Mr. J. С; © p advantage that it was comfortable to nse. 
эй pinion TONG (Gas Light & Coke Co.) said he could not share the 
Vas part of EE Ie been expressed of the Bunsen dise photometer, It 
аа chat uty to keep an eye upon the quality of the mantles 
à very isti; DAL and for that purpose he found the Bunsen dise 
Work far very vis ud apparatus indeed. In the first place, one could 
ш adjustment eae without fatigue, and secondly it would permit 
An important "e made while one was looking at the screen, which was 
lo test a Ja ait r. In regard to the testing of lamps, he preferred 
Mp to ascertain its lower hemispherical value. He mentioned 


that because a good deal of interest had been displayed in regard to 
integrating photometers. Of course, it was nice to’ be able to ascertain 
such an important value by one observation, but he did not think that 
one could do with anything less than a complete distribution curve for 
the light—.e., to know not only how much light was coming from it, but 
where it was coming. It was well recognised that a source of light was 
a sort of raw material for the lighting business, and it was necessary, 
having obtained an efficient source of light, to consider the best method 
of distributing it by means of reflection. 1f one only knew the total flux 
of light, one was not much better off than if one had no data upon which 
to base calculations or drawings for the design of reflectors and refracting 
apparatus. Nothing short of the distribution curve could be of any use. 
The Simmance-Abady flicker photometer was eminently adapted for the 
work of getting out such a curve, as it had precise methods of measuring, 
was easy to manipulate, and with it one could get a distribution curve 
‘in about an hour. "There were one or two points in regard to the use of 
‚ the flicker photometer which were rather important. Firstly, there was 
‚ the speed of the flicker wheel. The speed at which that wheel should run 
depended upon the illumination which was to be measured, it being 
necessary that in practical use the flicker should have a lower speed the 
lower the illumination. In public lighting it was necessary that the 
various kinds of installations should be maintained at their proper value. 
‘In doing that he found it most convenient to conduct the work on the 
basis of candle-power. Of course, illumination was highly important, 
‘and its value should be known at times; but when an installation was 
-once fitted up and the candle- power and height were adjusted to give a 
‘desirable illumination, a knowledge of the candle-power which produced 
that illumination could be taken as an index of the value of that illumina- 
.tion from time to time. For the purpose of taking candle-power measure- 
ments he used the Simmance-Abady flicker photometer, which was a 
very handy instrument for outdoor work that had to be conducted under 
rough-and.ready conditions, as it was quite firm. and that was a good 
‘factor where heavy traffic was encountered. He then demonstrated the 
use of the above-mentioned photometer, in which he said there was one 
limitation—viz., that it could only take three sides. That, however, 
was more or less the case with the Trotter photometer, in whichtheshadew 
of the operator was bound to have some effect. 

Mr. Haypy T. Harrison said that the query on which they were dis- 
cussing depended a little upon what one called “ practical purposes.’ 
For instance, he had had to test over 150 lamps in one evening. each of' 
which were about 80 yds. apart. Simplicity was a great thing, and he 
thought that Mr. Trotter in his photometer had got simplicity; but he 
did not agree with Mr. Trotter's remarks concerning the lack of necessity 
to level the photometer for every reading when using a horizontal sereen. 
He made his photometer so that the angle for nearly all street illumina- 
tion work varied so little from 90.deg. that the cosine did not have any 
effect. He found it much quicker when measuring the illumination 
between two posts to measure the ray at a point where he could measure 
it accurately ; that was where the illumination on the photometer screen 
was not less than 0-1 candle-foot, and so, as a rule, he raised the height 
of the photometer and then measured the тау. That was one reason why 
he objected to the horizontal screen—viz., that the illumination was so 
low owing to the cosine of the angle. As to permanency of standards, 
he had been making some tests in that direction, and he found that the 
small tungsten lamp—preferably tungsten, because the variation of 
candle-power with pressure was less than in а carbon lamp— remained 
for over a year within 1 per cent. Another great advantage was that 
by inserting a resistance the standard of a tungsten lamp could Бе re- 
duced to one-tenth, and still remained accurate. So that instead of 
having to put in two lamps in a photometer in order to get a double scale, 
he put in one lamp and the plug simply introduced the necessary resis- 
tance to reduce the standard. He agreed with Mr. Trotter as to 
accuracy, and never attempted to be more accurate than 5 per cent. for 
street work. Indoor work, of course, was another matter, and the 
accuracy obtained depended on how much time one had to spare. Turning 
to the query as to what were the best methods of studying and measuring 
daylight illumination, he never attempted to measure daylight. illumina. 
tion in the interior of a building, but always measured the dark spots. 
He then showed a model of his photometer, manufactured by Elliott 
Brothers. In all his measurements he used the flicker photometer 
wherever he could, being thus able to get through much more work in a 
given time than with a comparison instrument. At the request of the 
president, Mr. Harrison then measured the illumination of the room in 
which the meeting was held, the result being, with electric light, 0-7 
candle-foot : with gas light, 0-08 candle-foot. In fairness to the gas 
however, it should be stated that, owing to it not having been used for 
some time, probably a number of the burners were out. of order. 

Mr. P. J. WarpRAw thought that one important class who neglected 
the study of illumination was the architect, upon whom great responsi- 
bility rested in designing both the daylight and artificial illumination 
of a building. He considered the human сус capable of absurd fallacies 
It would be interesting, he thought, to know what was Mr. НЫГЫ 
standard for the adequate illumination of a room. 

Mr. К. EbGcUMBE said that he agreed with Mr. Trotter that the reflec. 
tion from houses had а most important effect. on the horizontal illum: 
tion. For that reason it was not enough merely to take candle-p ower 
readings and then to calculate the illumination in a street, as Mr. Harrison 
did. | 


Prof. SiLvaxvs P. 'Тномрзох thought the Martens photometer, which 
' was extremely simple and portable, was an ideal one for measuring Ше 


illumination on a scholar’s desk. It certainly stood in its own light, but 
that was more or less true of every photometer, and, as a matter of fact 
the scholar sat in his own light also. ` 
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CORRESPONDENCE. 


офи 
ELECTROMAGNETIC PHYSIOLOGICAL EFFECTS. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : As bearing upon Prof. Silvanus Thompson’s interesting 
discovery of a physiological effect, due to an alternating mag- 
netic field, and as supporting your view that the effect is due to 
induced currents rather than to any magnetic cause pure and 
simple, I may mention that it is easy to produce the visual 
flickering effect Бу passing through the head the current from 
an ordinary continuous-current magneto generator, such as is 
supplied with the Evershed ohm-meter. One terminal of the 
generator should be held in one hand, while a wire from the 
other terminal should be held in the other hand in contact with 
а small piece of wet sponge, and the latter pressed lightly on one 
side of the head just behind the eve. If the generator handle is 
then slowly turned (and it is wise to turn it slowly to avoid 
unpleasant results) the flickering effect will at once become 
very noticeable, and as the frequency of the flicker increases 
with the speed of revolution it apparently is connected with 
pulsations in the current due to the slow revolutions and the 
few segments on the commutator. The current through the 
head must be very small, as the bulk of that generated goes 
from hand to hand through the arms and body. 

I first noticed this phenomenon some twelve or fifteen vears 
ago when treating myself electrically for neuralgia, but I 
fancy that the effects of electrie currents on vision have been 
known much longer than that. 

Passing electric currents through the head in certain direc- 
tions also produces a metallic taste in the mouth. 

Electrodc-tess currents in the body produced by electro- 
magnetic induction from a coil carrying so-called high-frequency 
currents, have, of course, been in use in medical practice for 
some years. 

Employing as primary a coil of wire of many turns, and some 
two feet in diameter, carrving high-frequency currents from 
the discharges of a large battery of Levden jars, and using as 
secondary the body and the two arms bent so as to form a 
circle, sufficient current can be induced in the circuit formed by 
the arms and body to light а miniature incandescent. lamp 
connected between the two hands ; or a sufficient difference of 
potential can be produced between the two hands to cause 
small sparks to pass visibly between them when they are held 
near together.—I am, &e., 

А. А. CAMPBELL SWINTON, 

66, Victoria-street, Westminster, April 18. 


d CONTRACTS IN INDIA. 
TO THE EDITOR OF THE ELECTRICIAN. 

Мік : As an electrical engineer resident in the city of Bombay 
I have noted with interest, on p. 910 of vour March 11th issue, 
that Messrs. Greaves, Cotton & Co., of this city have received 
contracts for the Cama and Allbless Hospitals, Bombay, and 
also an order from the Bombay Government amounting to 
about Rs.100,000. Probably it will be of interest to vou to 
know that the Cama and Allbless Hospitals are also under the 
Government, and it will be probably уегу interesting to vou 
and vour readers to know that none of these contracts were 
called for tender. I think this kind of thing would not be tole- 
rated for one moment at home, and I am sure that any self- 
respecting Government or public body would never dream of 
lianding over large contracts of this sort without at first calling 
for public tenders. 

Of course, I am fully aware that there are many of these 
contracts for which tenders are called, but it is simply a matter 
of form, as it ts fairly well known beforehand who the particular 
party 1s who will receive the order, but still these formulas must 
be gone through for appearance's sake. , 

I am also personally aware that there were two or three other 
contracts given to the same firm, and it seems a most strange 
thing that the three or four leading electrical engineering firms 
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in Bombay had not even an inkling that this matter was com- 
ing forward until the order was given. 

I should thank you to give this matter prominence in your 
paper, and probably some of the powers that be at home might 
take the matter up and give us а] the chance to make a bid. 
The Government will get much better value for their money if 
they will call for public tenders, giving the tenderers ample 
time to go into details, and not, as is the usual practice at 
present, to call for public tenders for contracts amounting to one 
to two lacs, which have to be submitted within a day or two.— 
Iam, &c., 

Bombay, April 1. ONE INTERESTED. 

[We have somewhat modified our correspondent's letter (of 
April Ist), as there are statements made therein that we are not 
able to verify. The subject of public tendering ts one that de- 
mands publicity and, if the facts are as stated, “ One Inter- 
ested " does good service in calling attention to them.—Epb. £.] 


ELECTRICITY IN MINES. 


At a meeting of the Mining Institute of Scotland, held last 
week in the Technical College,Glasgow, an interesting discussion, 
of which we give an abstract below, took place in connection 
with Mr. Robert Nelson's Paper on “ Electricity in Mines.” 


The Presipent, Mr. Robert McLaren (Н.М. Inspector of Mines) 
stated that in Scotland electrical power was now largely utilised, and 
he. personally, did not see why Scottish mining engineers should not be 
able to contribute usefully to a discussion of this subject. 

Мг. С. А. ATCHLEY thought that the completeness of Mr. Nelson's 
Paper made for criticism, owing to the fact that so many controversial 
points were discussed. Mr. Nelson's strong defence of the three-phase 
system of supply as against continuous current would, no doubt, meet 
with cordial agreement on the part of most engineers as a general state- 
ment. Unfortunately, mining conditions might also have to be taken 
into consideration, and in these days of extremely thin seams contin- 
uous current had perforce to be adopted for coal-cutting, owing to the 
greater power which could thereby be obtained from a small motor of 
given size. In any case, judging from the extremely satisfactory results 
which continuous-current machines had given for this class of work, It 
would appear doubtful whether a change to three-phase supply would be 
a great improvement, especially as the nature of the work rendered 
slip-rings almost a necessity. There did not seem to be a great deal to 
choose between a commutator and slip-rings, both, in his opinion, being 
equally objectionable in places coming under Section 8 of the Coal Mines 
Regulation Act. He felt bound to question Mr. Nelson's advocacy of 
the concentric system, as in his (Mr. Atchley's) experience it had been a 
source of trouble, owing to its very construction inviting a breakdown 
of the insulation, and a proper repair was difficult to carry out satis- 
factorily. Vuleanised bitumen had undoubtedly proved the most 
satisfactory insulating medium, and in conjunction with this, armoured 
cables in all main roads, as suggested by Mr. Nelson, would seem to offer 
a cable as good as any that could be devised. On the other hand. Mr. 
Nelson's recommendation as to the use of a copper sheath for carthing 
purposes, in addition to armouring, might. be desirable and necessary in 
parts of the country where it was the practice to work over very large 
fields, but in Lanarkshire it would surely appear to be quite unnecessary. 
Mining engineers would welcome Mr. Nelson's definition of satisfactory 
earthing, as this had been a contested point almost since the time when 
the necessity for earthing in connection with mining electrical installa- 
tions became an acknowledged fact. — To those engineers who had 
become used to the unarmoured cable system and who had adopted the 
armoured system it would seem necessary to emphasise Мг. Nelson's 
warning that such a system was much more dangerous than that embody- 
ing unarmoured cables unless every precaution was taken to ensure that 
the whole armoured system of the pit was made electrically continuous 
to suitable earths. In regard to the new system of protection referred 
to by Mr. Nelson, since the suitability of this apparatus had yet to be 
determined, it was, perhaps, too early to comment upon it, but he (Mr. 
Atchley) could not help expressing the opinion that it did not appear to 
be so simple as it looked. 

Mr. Е. ANstLow (Glasgow) said Mr. Nelson's Paper contained so many 
useful hints for the design and carrying out of electrical mining equipment 
that from that point of view it must be of great practical value to those 
engaged in the equipment or management of mines. When, however, 
in this and the Paper read recently at Birmingham, Mr. Nelson dealt 
with the various systems he was scarcely so convincing. In the present 
transient state of electrical matters it appeared quite an erroneous pro- 
cedure to advocate that any particular system of supply, source of 
supply, or class or (уре of cable should be universally used. Аз regards 
the system of supply, being interested in a large amount of alternating- 
current plant at present being installed, he (Mr. Anslow) was satisfied 
that that system possessed many valuable features, especially for use 
in fiery mines, but its application, he thought, was limited. Direct 
current had also its special points, not the least of which was its more 
general adaptability for driving any class of machinery, and it appea 
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to be quite within the region of possibilities that this power would regain 
its once pre-eminent position. In many cases, indeed, where alternating 
current was used, converting apparatus had to be installed for supplying 
direct current to machinery which could not be operated efficiently by 
alternating current. Regarding the source of supply, no doubt the 
various power companies had been a boon to collieries in isolated dis- 
tricts; on the other hand, however, it was not clear, in view of many 
instances which had come under his notice, that power companies could 
supply electricity at a cheaper rate than that at which it could be gene- 
rated in even а moderately-sized power station situated at a colliery. 
It must not be forgotten that in many existing collieries use could be 
made of exhaust steam, and further, especially in Scotland, there. was 
frequently а quantity of dross available which had no marketable value, 
and which, having quite a good calorifie value, could be economically 
used for steam-raising purposes. Не thought Mr. Nelson was quite 
right when he stated that the use of armoured cables ensured the work 
being properly carried out. Such cables were particularly adaptable, 
of course, to the protective system recommended by Mr. Nelson. 

Mr. Sam Mavor (Glasgow) thought that Mr. Nelson's official capacity 
gave his Paper exceptional authority. The author curtly dismissed 
continuous current in favour of the three-phase system. Now, the 
speaker did not think that was warranted. For large areas of supply, 
and in the case of large collieries requiring to transmit power а consider- 
ble distance, there was no question whatever that three-phase was the 
right system. In Scotland, however, there was a large number of rela- 
tively small colleries requiring relatively small quantities of power, and 
it was not, in his opinion, to be accepted that the three-phase system 
was necessarily the best for these conditions. 

Mr. ANDERSON supported Mr. Mavor as to direct-current versus three- 
phase coal cutters. In many cases colliery managers were badly advised 
to adopt the three-phase system. It had, he noticed, been represented 
in one of the contributions read that cvening that the use of armoured 
cables tended to better workmanship. His experience in coal mines, 
however, had been the very opposite. He did not think that he had 
жеп more shoddy work carried out anywhere than where the armoured 
system was adopted, possibly due in a measure to the fact that those 
in charge of armoured cables did not realise the great responsibility. 
He also considered that there should only be one earthing point in con- 
hection with a colliery installation, and that earthing point should be 
on the surface. 

The Presper stated that he was not greatly taken up with armoured 
cables, because they got twisted in all sorts of ways and the wires got 
away from the cable. 

Mr. Martis remarked that in the Newcastle area he happened to 
know, from practical experience, that the protective system advocated 
by Mr. Nelson had proved of real value. 

Mr. James Т. Еокоте (Bothwell) thought that those who had had 
experience of electricity for a number of years found that in a great many 
mines in Scotland the continuous-current system had proved remarkably 
satisfactory, They must remember that Mr. Nelson's experience had 
been mostly gained in large collieries; and in such places, with long 
transmissions, the alternating system was certainly. the best. The 
speaker had no hesitation in saying, however, that for a small installa- 
tion the continuous-current system was the best. 


ELECTROLYTIC DISINFECTANTS. 


In our issue of November 23, 1906 (p. 205) we described the 
Hermite plant installed at Poplar for the electrolytic production of 
hypochlorites ; and details of the results obtained with this plant are 
contained in the annual roports of Dr. Alexander, the medical officer 
of health, which reports have been abstracted from time to time 
Ш our columns. 

As mentioned briefly in our last issue, additione! plent has recently 
been installed at Popler, and on Tuesday lest the complete installa- 
tion was visited by the Е araday Society, the particulars of the pro- 
‘ess being explained to the members by Dr. Alexander. 

_ The new plant has been installed by tho sido of the existing plent 
m a building adjacent to the Popler electricity works, from which 
current is obtained for the electrolytic process. The most important 
feature of the new plant is the new type of trough, or cell. These 
tells are now made of earthenware. Slate wes employed in the old 
troughs and has not proved satisfactory, owing to the difficulty of 
obtaining a slate without metallic veins. The presence of these 
vans causes the slate to be destroyed, and earthenware has been 
ound to give much better results. 
It will be remembered that the system adopted at Poplar is to mix 
Ae chloride and magnesium chloride in en elevated tank and 
tol a low this fluid to flow through troughs containing the elec- 
СА Each trough is divided by г pariition, and five elements, 
Fi ee of one positive and two negative electrodes, are 
numbe » each division. There are four troughs, so that the total 
c. К elements in series is 40, The positive electrodes consist 
ме of fe ив Wire wound upon slate slabs, and the negative plates 
dis пис, The liquid passes through all the troughs and finally 
"ges Into а earboy, The preservative is added as the liquid 


leaves the lest trough, and an clectrically-driven stirrer in the esrboy 
is now employed in place of the hand stirring formerly necessary. A 
pump has also been installed for raising the fluids into the elevated 
tank. Improved forms of electrode have also been adopted in the 
new installation, facilitating connecting up. 


A current of &bout 25 amperes at 240 volts is used for each plant, 


and, of course, à new switchboard panel with resistances has been 
installed in connection with the new plant. 


It may be mentioned 
that the cost of the new plant, which has been supplied by the 


Farringdon Engineering Co., is about £400, including the new 
switchboard. 
hes cost about £1,000, and approximately 400 gallons of disinfectant 


The complete installation comprising the two plants 


fluid are produced per day, this being the amount of the present 
requirements. The cost of production is a little more than }d. per 
gallon for electricity and materials. The disinfectant fluid is sup- 
plied free to all applicants. We must congratulate Dr, Alexander 
on the success attending this pioneer installation. 


SELF-REGULATING DYNAMO FOR USE WITH 
SEARCHLIGHTS. 


The advantage of using a source of electricity supply giving a 
current of constant value for the lighting of are lamps of] any de- 
scription is well known. For searchlight work, where the lamps are 
used independently of cech other, the advantages of such a supply 
are still more notieceble. 2nd the want of a suitable dynamo for gene- 
rating a constant current has been the main reason for resorting to 
less efficient means of operating this type of apparatus, 

A dynamo which Messrs. Mather & Platt, of Park Works, Man- 
chester, have designed and put on the market for this class of work, 
is said completely to solve this difficulty. It generates current at 
practically constant value throughout a range of voltage far beyond 
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CONSTANT CURRENT DYNAMO or MEssRs, MATHER & Рт атт. 


the limits required for arc lamp working, and is further free from many 
of the objections which might be raised on the score of complication. 
The regulation of the machine is entirely automatic, while this con- 
dition is obtained without the use of any external regulating 
* devices," either mechanical or electrical. The terminals of the 
machine may be completely short-circuited, or may be closed through 
а resistance of a value sufficient to maintain a potentia! of over 100 
volts at its terminals with a variation in current of practically negli- 
gible amount. The current can, it is claimed, be further increased 
or diminished within wide limits without in any way affecting the 
self-regulating properties of the dynamo, merely by an alteration of 
the existing current. The same generator may, therefore, be used 
for arc lamps of varying current requirements, thus much increasing 
its utility, as it is perfectly practicable to run a 15 ampere or a 125 
ampere projector off the same size of machine. 

Apart altogether from the chief advantages which this system pos- 
sesses, in virtue of its high efficiency, it has other recommendations 
no less interesting. Not only is the dynamo itself simple in con- 
struction and operation, but the whole management of the projector 
is much simplified by its use. The current is switched on by merely 
closing the circuit of the dynamo; an arc forms immediately and is 
drawn out to the correct length, either automatically by the solenoid 
of the projector, or by hand if automatic regulation is not used. There 
is no sudden rush of current, no flickering of the are and jumping of 
the carbons, and the time required to get the full brilliance of the aro 
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is very much shortened. "There is no risk of fuses blowing, due to 
excessive current being taken, and no need to burn the arc a moment 


longer than is actually necessary, as it can be re-started instan- 
taneously. The saving on this score alone, both in carbons and in 
energy. is by no means insignificant, as frequently arcs are kept burn- 
ing solely on account of the difficulty in re-starting them. Owing 
to the steadiness of the current obviating the slightest tendency of the 
arc to hunt, the candle-power of the arc is found to be appreciably 
greater for the same current consumption and voltage across the arc, 
or, in other words, the same candle-power can be obtained with a 
lower pressure across the arc. The difficulty often experienced on 
low-voltage circuits of the arc being extinguished by being drawn out 
too far, or too quickly, is almost entirely absent, as the dynamo volt- 
age accommodates itself to the conditions of the arc, and it is pos- 
sible to draw out an arc 25 mm. to 40 mm. long with a current of 
50 amperes. The dynamo can be arranged either for direct coupling 
to a prime mover, belt driving, or for coupling to a motor in cases 


where a supply of current is 2vailable, as shown in the accompanying 
illustration. 


ELECTRIC DRIVE FOR RING SPINNING FRAMES. 


The ring frame has brought about great changes in cotton spinning, 
and the self-acting mule has, in consequence, been more and more 
restricted to fine spinning. For this class of work the ring frame has 
not hitherto been seriously considered, since owing to the compara- 
tively low tensile strength of fine yarns, the quality of the production 
is very seriously affected by the varying tension to which the yarn is 
subjected in ordinary ring spinning. А special motor with provision 
for the periodical variation of its speed has now been placed on the 
market by the Oerlikon Со., by means of which more favourable 
results can be obtained on fine counts than are possible with a 
constant speed drive. | : 
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OERLIKON MOTOR For RING SPINNING FRAMES. 


The tension in the thread varies with the different diameters of the 
cop, and is greatest when the smallest portion of the cop is being 
formed. This varving tension in the thread is the chicf cause of 
broken ends, and also results in uneven winding. On the self. 
acting mule the tension in the yarn is readily regulated through the 
medium of an arrangement of the most ingenious mechanism, 
whilst on the ring frame a modification of the frictional resistance to 
the traveller is the only means which can be resorted to in order to 
regulate the tension in the yarn. This variation of frictional resistance 
to the traveller can only be obtained by altering the speed of the 
traveller and the spindle speed with each upwerd and downward 
movement of the ring rail. The introduction of a varying spindles peed 
also affords a means of considerably increasing the output of the 
machine by gradually increasing the speed at the middle and lower 
end of the bobbin, the utmost speed being applicd according to the 
diameter spun. 

The single-phase repulsion type of motor has furnished the 
desired solution of the problem, for by means of а simple device for 
changing the position of the brushes a regulation of speed without 
shock has been obtained with very little change in the efficiency 
of the motor. The Oerlikon ring-frame motor (illustrated herewith) 
possesses a speed variation from 600 to 1,430 revs. per min., and may 

7 be adjusted to any speed between those limits whilst work is in 


progress. The Oerlikon motor possesses the advantage of having 
only one set of brushes for cach pair of poles, thereby simplifying 
the construction, and it is claimed to have an electrical efficiency 
little inferior to that of the three-phase induction motor. It may 
also be mentioned that the motor is dust-tight, and is provided with 
ball bearings. "The starter is fixed on the top of the motor, the lever 
handle moving between two fixed stops. 

Аз to the automatic apparatus for the periodical variation of the 
spindle speed corresponding with the mechanical formation of the 
cop, the Oerlikon arrangement consists essentially of a rope fixed 
at one end, and the other end connected with the lever noticed in the 
illustration herewith ; this lever is provided with a weight to hold 
the rope in its normal horizontal position, and connects its movement 
with that of the brushes on the motor. Attached to the centre of 
this rope is a second rope which receives & downward pull actuated 
from the mech ліз. 

To show the economies which may be effected by the application 
of the Oerlikon electric drive, some tests on a Rieter ring frame at the 
Niedertóss spinning mill may be cited. "Three frames of the same 
manufacture were compared, two of these being belt-driven, and the 
third fitted with the variable speed Oerlikon drive. The actual pro- 
duction over 52 working hours was 122 1b., 133 1b., and 162 lb., 
respectively, for the three machines. Besides the increase in pro- 
duction, it was observed that а lighter traveller could be uscd on 
coarse and medium counts with the variable speed drive. 


LUNDBERG'S “ AUTO-COMBINATION,”’ 


Messrs. A. P. Lundberg & Sons' ingenuity has, if they will allow us 
the phrase, broken out in another place. The increasing use of 
electric heating and cooking apparatus, taking a feirly large current, 
requires that some efficient means should be teken to protect the 
equipment, while at the same time any design zdopted must be 
simple enough to allow the ordinary houscholder to operate it with 
safety. These conditions ere, it is claimed, fulfilled by the 10 ampere 
capacity auto-combination, a specimen of which has been sent for 
our inspection. 
preparation. This piece of apparatus is a combined switch and wall 
connection, fitted with an automatic release, the latter device being 
covered by a recent patent taken out by Messrs. Lundberg. The 


Messrs. LUNDBERG’s AUTO-COMBINATION. 


switch movement is of Messrs. Lundberg’s well-known standard 
patent pivot type, with the valuable double action, and is of essen- 
tially up-to-date construction, that is, it is fitted with knife-blade con- 
tact arms and double contacts, while the mica insulation has been 
successfully tested to withstand a 2,000-volt flashing test before 
breaking down. By the provision of а spring embodied in the base, 
which is in connection with the rocking cradle of the switch arm, a 
device has been arranged to ensure automatic release of the switch 
contact arm before the plug can be withdrawn. Messrs. Lundberg 
claim the following advantages from the use of such a device :— 
The contact arm flies automatically into its ‘ off " position before 
the plug can be withdrawn, and remains there. The rupture of the 
circuit on the withdrawal of the plug is rapid and independent of 
the operator, the break occurring at its proper place—viz., at tho 
switch contacts. While the plug is in position the device does not 
prevent actuation of the switch in the usual way. The withdrawal 
of the plug is thus only neccssary when the apparatus connected 
requires removal. The plug must first be pushed into full contact 
before the switch arm can be made to remain permanently in its 
“on” position. Аз the circuit cannot be broken where the plug 
pins leave the socket tubes any destructive arcing at these points 
is effectually prevented. The article can be fitted with any of the 
standard plugs, and is suitable for ordinary or locked-type covers. 


A smaller size, having a capacity of 5 cmperes, isin ` 


\\ 
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PARLIAMENTARY INTELLIGENCE. 


———,d——— 
BRADFORD CORPORATION BILL. 


The Local Legislative Committee of the House of Commons (presided 
over by Mr. C. N. Nicholson) has continued the consideration of this 
Bill by which means powers are sought to construct tramways and 
to run rail-less trolley omnibuses, &c., in Bradford. 

Mr. C. J. SPENCER, general manager of Bradford tramways, was re- 
called and stated that if the trackless tramways proved unsuccessful, the 
Corporation would not desire to continue them. They were convinced 
that the scheme could be worked at the fares indicated, without loss. 
There was no suggestion of going below the ld. per mile in the first 
experiments. Owing to the enormous cost of electrical traction they 
must have a route which would stand a very frequent service of trams. On 
the Lusterdyke route there was no such demand as would justify a con- 
stant service. It would be possible to work the trackless trolley system 
«t even crowded routes by a driver опу. What they wanted to have 
power to do, was, subject to the clause that had been agreed with the 
railway companies, to carry goods and minerals on the trackless system 
within Bradford, and, with regard to motor vans and omnibuses, to 
carry parcels up to 56 1b., as they were doing now. 

Col, УовкЕ, of the Board of Trade, called by the Committee, said the 
Board had nothing to do with omnibuses, whether mechanically propelled 
or horse-drawn, They did not come under the Board of Trade except 1n 
the case of Eastbourne, where certain special clauses were put in the Act 
of 1002. In regard to the proposed trackless trolleys, the original 
тора] in the Bill was that there should be no restrictions on the 
Corporation at all, but that they should be given a general power and be 
allowed to settle their routes as they chose. And in consultation with 
the Board, an arrangement was come to by which they were to be con- 
sulted before any fresh route was adopted. It might be that if a trackless 
trolley system were authorised on a certain route, the Corporation owning 
it might propose hereafter to lay down rails on the route; they might 
consider that they would have a sort of right, and it was possible that 
that ronte might not be suitable for a tramway, although suitable as an 
exp riment for the trackless trolley. That was onc of the points thcy 
had in mind. He thought it would be a sufficient safeguard, in the 
inter sts of the general publie, that an inquiry should be held by the Board 
of Tride, instead of the Corporation being bound to come up for power 
fora fresh route. | 

Mr. Неме, M.P.: If we gave powers, subject to a local inquiry by 
the Board of Trade, to be confirmed by a provisional order, that would 
ave tho right to the publie oa the one hand, or to the Corporation on the 
other, to come to Parliament, and if necessary oppose the provisional 
enfer, that would relieve the Corporation in future from the greater 
expase of prosceuting the Bill ?—Yes, that may be a way to meet it. 
Replying to the Chairman, Mr. JEEVES (for the Corporation) submitted 

that the necessity of coming to Parliament would not exist in the case of 
the trackless system, and ће was understood to say that he thought they 
would be prepared to continue the trackless tramway, taking the risk 
Whether they got permission to convert into a tramway later on. He 
p inted out that there was an intermediate course. It would be possible 
t pewide that an order should be made by the Board of Trade, and to 
Mae into operation unless within a specified time objection were taken, 
n which case it should, ipso facto, become a provisional order, апа be 
ie to provisional order procedure. It would make an appeal to 
Parliament possible, but not obligatory. | 

Mr. А. В. FEARNLEY, general manager of Sheftield Corporation tram- 
ways, gave evidence in favour of rail-less traction, and said it was intended 
in the: next Bill to come to Parliament for powers. He had recommended 
the "estem to the Corporation. He hesitated to say it would be suitable 
for cemrying heavy goods, but he certainly endorsed it for light goods. 
о М. MCELROY, general manager of Manchester Corporation 
и regarded the system as а cheap and ready mode of transit 
" i LE were granted, could be operated without loss. 

" De а general manager of Leeds Corporation tramways, 
lins aii ie жсп found in that city the same sort of agitation т out- 
able | iom ч electric traction in some form, which they had not been 
trolley ae an because of the cost. He was satisfied the rail-less 
the Е ide be worked at the cost of an ordinary tramway. И 
kind of un ed for TEM granted, they would be enabled to have this 
lite it tod лш districts where it was altogether impracticable to 
hae in He had been delighted with the practicability of the 

i Sae was in general agreement with all that had been said by 
Tenia. ш ‚ С. J. Spencer submitted a statement dealing with the 
amount de parcels department on the tramways. The average 
protit of £] ioe e was 3-364. For the past year there was a net 
tumaver, The on the carrying of parcels, or about 14 per cent. on the 
Adatee-shaet E s 600,000 parcels, and £50 was included in the 
of the Teka E parcels carried over the tramways. The point of view 
partment mia committee was, "W hat does it cost the tramways de- 
thing a. if hec: M xd these parcels у | That was not quite the same 
"resa, [t ae were dealing with an outside firm who wanted a 
ee ах agreed that £50 was an outside figure, but if it were 

n times the amount it would not wi } Е £169 was in- 
chided in the balance-she nid not wipe out the profit. 9 was in 
the parcels being, ce-sheet to cover wear and tear of the car by reason of 
t the alloxstion ти in addition to the ordinary user. With regard 

nindaties, My А at the Corporation carried parcels outside the city 
‚ “Г Spencer said he found some two years ago that the 


Corporation did run some goods to Huddersfield, but their practice at pre- 
sent was for goods to districts outside their area to be handed over to the 
local carriers and to other tramway systems. At least 95 per cent. of the 
parcels carried went by tram. 

Further evidence in opposition to the tramway clauses by the carriers 
and cab proprietors was then taken, and Mr. Pollock addressed the Com- 
mittee in support. 

Mr. JEEVES, on behalf of the Corporation, said the bill as first submitted 
provided for powers to deal with trackless trolley and other vehicles in 
one clause. It was pointed out that such a clause would enable the Cor- 
poration not merely to run these trackless trolley vehicles, but also to run 
self-contained motor vehicles to any part of the city. That was not really 
the desire of the promoters, and he at once undertook that the clause 
should be so amended as to make it perfectly clear that the special powers 
asked for should be limited to trackless trolleys only. All that was now 
asked was that they should have power to run these vehicles on such 
routes as the Board of Trade might determine, and then they would 
merely become part of the tramway system, feeding the main routes from 
thinly populated distriets which could not afford to maintain a more per- 
manent form of track. It was said there was no precedent for this power. 
It was true no precedent had been carried out, but at Stroud powers were 
granted to construct trackless trams to a company, a company which 
found itself unable to raise the money. In that case the routes were 
defined, but since then the question had been raised before a Parliament- 
ary Committee on the Leeds Corporation Bill, and there the desirability 
of the principle had been admitted. With regard to motor-omnibuses, 
in some of the earlier cases routes were prescribed, but in the later cases 
power had been granted to run these vehicles within a defined area, so 
that there was nothing so revolutionary in applying the principle to the 
trackless trams. The power to carry parcels and goods on tramways 
and trackless trolleys, while new to Bradford, was not new as regarded 
tramway undertakings as a whole. The powers were merely those which 
Manchester Corporation had, and Bradford did not ask for any powers 
which would interfere with what was known as the Manchester judgment. 

At the close of the speeches the Chairman intimated that the Committee 
would reserve their decision on the tramway clauses, as it was а matter of 
very considerable importance, and especially considering that the point 
was raised by another bill before the other House. 

On Wednerday Mr. №Меногзох, in giving the committee's decision, 
said the Committee approved of the principle of the trackless trolley 
system for experimental purposes on the route described as tramway 
No. 1. Из extension to other routes should be sanctioned only under 
the powers of either a private bill or of a provisional order, and the same 
procedure would apply to any possible conversion from the trackless 
trolley system to an ordinary tramway. The Committee suggested that 
the accounts of the trackless trolley svstem should be kept separate from 
those of the general tramway undertaking of the Corporation, so that, 
if future similar applications were made, the Committee could have tho 
financial results of the experiment in Bradford put before them. 


RHONDDA URBAN DISTRICT COUNCIL (TRAMWAYS EX- 
TENSIONS, &c.) BILL. 


On Tuesday the Local Legislation Committee of the House of Commons, 
presided over by Sir F. Layland Barrett, considered this bill. 

Mr. FREEMAN, K.C., for the promoters, said the Council's tramways 
were at present leased to and worked by the Rhondda Tramways Co. 
The lease was for 42 years. A small portion of the system was opened 
in July, 1908, and the remainder on Nov. 9, 1908, In 1909 8,821,000 pas- 
sengers were carried, and the gross profit was £22,419. In the present 
year the results, so far, were even better. It was now proposed to take 
powers for the construction of three extensions (about 3 miles in all) from 
Treherbert to Tynewydd, from Ferndale to Maerdy, and from Pen.y- 
Graig to Williamstown. | Under the Council's 1902 bill they would take 
over the present system at the expiration of the lease at an amount equal 
to the accumulated annual rent paid, with compound interest at 3] per 
cent., but the company would only carry out the extensions now pro- 
posed on condition that they were ultimately taken over at their 
market value as a going concern, and the Council were prepared to agree 
to that. The estimated cost of the extensions was £35,000. The Taff 
Vale Co. opposed on the ground of competition, and also as ratepayers 
on the ground that the lines might not pay, and the South Wales & Mon. 
mouthshire Coal Traders’ Association opposed on the ground that there 
was not sufficient protection for the ratepayers. The only portion which 
would compete with the Railway Co. was that between Treherbert and 
Tynewydd, but that was sanctioned in the Councils 1902 bill, and it was 
now proposed that the power with regard to that should be revived The 
tramways were rated at about £2,000 a year, and they would lite been 
more beneficial to the district if, owing to opposition to their former bills 
they had not been precluded from constrneting the tramwavs Ше | 
selves. The present population of the district served by the tramways 
was 138.700. TS 

Mr. Rost. HAMMOND gave evidence in support of the Bill, and said the 
estimate of cost of construction appeared reasonable, The eim апу 
had not allowed for depreciation during the past year, but it was И 
that the increase of traffic would in future cover depreciation : 
permit of the payment of rent and dividends. 

On Wednesday Mr. Luoyp, К.С. (for the Taff Vale Railway Со), said 
it was now proposed that the Council should have the right to е ы 
the projecte | extensions at a superimposed cost, although they UR 
already included in the original arrangement that. the. Council should 


, and also 


— 
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acquire the whole undertaking for £258,000, less 25 per cent. for deprecia- 


tion. Ata Board of Trade inquicy held before the passing of the Council's 
1902 Bill. Mr. Pollock, on behalf of the Board of Trade, said the Council 


could not caleilate upon funding the rent received at a higher rate than 
3! per cent., which would produce £196,000. to cover the £193,875, 
the value after deducting 25 percent. Mr. Lloyd went on to say that the 


1902. Act intended that the capital should not. exceed. £258,000, as 
otherwise the funded rent and interest would not be sufficient to wipe 


off the capital minus 25 per cent.. and that the Council should have the 
option of buying at tramway price, under sec. 43 of the ‘Tramways Act, 
and that such price should not exceed the funded rental. ‘There was no 
ease shown for departing from. that principle. The company had 
made 6 рег cent. in their first. year because of the novelty traffie and the 
absence of provision for depreciation, but it would be different when they 
had to face renewals. Much tratie had gone from the Taff Vale Co. to 
the tramways. He still objected firstly to the construction of the exten: 
sions, and secondly to the superimposed. bergain with regard to the 
extensions. 

Мг. О. Brastey, general manager of the Тай Vale Railway Co.. said 
his compony had spent nearly а million on accommodating the traffic in 
the Rhondda Valleys. The tramways had carried nearly nine million 
people, and they had seriously crippled the ТАЙ Vale Railway's passenger 
tratie. The railway paid 4 per cent., but if the original capital and 
orivinal shareholders existed it would be 10 percent, | 

The CHarMas announced that the Committee had unanimously 
come to the decision to vive the powers to make the tramways and to 


assent to the terms of the agreement. between the Council and. the 
Company. 


LEGAL INTELLIGENCE. 


D d 


B. Spencer v. London United Tramways (Ltd.) 

In the Divisional Court on Saturday Mr. Justice Phillimore and Mr. 
Justice ВиКи! heard an appeal against judgment and verdict in this 
action brought by plaintiff for damages for personal injury. At Brent- 
ford County Court the jury returned a verdict for plaintiff for 15. Against 
this the Tramway Со. appealed, on the ground of misdirection and that 
the verdict was against the weight of evidence. 

Mr. Giascow (for the company) said the complaint of appellant was 
that the judge was wrong in law in holding that there was evidence of 
negligence on the part of. defendants’ servants, and should not have 
allowed the case to go to the jury. The circumstances disclosed were 
that while plaintiff was in the act of. boarding one of defendants 
tramears the car increased its speed and defendant was thrown into the 
road and injured. At the second trial evidence was given that plaintiff 
was standing at some little distance from the " stop if required ” post, 
and when the ear was a short distance off he, by raising his hand, signalled 
the driver to stop. The driver slowed down as he was approaching the 
stopping post. and plaintiff grasped the stanchion bar in the middle of 
the platform, but the carat that moment increased its speed. and the man 
was pulled to the ground and dragged about 40 yds. There was no 
evidence that the driver saw the signal to stop beyond supposition, and 
he asserted that he did not ; that he slowed down in case anyone should 
desire to get on or off the car at the " stop if required " post. 

Mr. Justice Рниллмокехаі that if thedriver slowed down on approach- 
ing the stopping post it was an invitation for people to get on, and if he 
suddenly increased the speed without stopping it would be negligence. 

Mr. Justice BUCKNILL said that if there was evidence that the driver 
saw the signal the direction of the judge in the Court below was right. 

Mr. Justice PHILLIMORE said the practice was for people, as the car 
slowed down on approaching a stopping point, to get on board. There 
was a bye-law which said that passengers were not to enter the car while 
in motion, and the judge had to say whether the passenger's negligence 
was the cause of the accident, or whether there was something which 
defendants must do to counteract such negligence. If the driver knew 
that it was the practice for people to board the car while in motion was he 
not negligent if, when he saw someone coming, he did not see that the 
person was on board before he increased the speed again? Whether he 
saw the passenger or not, if he had once slowed down in that way, he 
took the risk if he increased the speed before he reached the stopping 
place, without being sure that no one was getting on or off, If he did 
not take that precaution was he not guilty of negligence ? 

Mr. Giascow submitted that he was not. The driver invited the man 
to get on only when he had stopped the car. In this case he had simply 
slowed down in case И was necessary to stop. He did not see the man, 
and unless he did see him he had a perfect right to do what he had done. 

Mr. Justice PHILLIMORE, without calling upon the other side, said there 
was nothing in the judges summing up of which the applicants could 
complain. The jury were directed that they could only find for plaintiff 
if they believed the driver saw him, and that was quite right. If a driver 
knew that a man was approaching to board a car as it was approaching a 
stopping place, and. begins to slow down the man knew that the driver 
was responding to his signal, and took the slowing down as an invitation 
to board. And although it might be that the man was negligent in trying 
to board before the car stopped the driver was negligent in not complet. 
ing the process of stopping, and in going on at a faster pace without 

being convinced either that the passenger was on board ot had given 
up his intention of boarding the car. The jury had been properly 
directed, and there only remained the question as to the evidence upon 


have to be stopped. 


was certainly very slight, but it was enough for the jury, and the appea 
must be dismissed. 


Mr. Justice BUCKNILL concurred. 
The appeal was dismissed, with costs. 


Electrical Co. (Ltd.) v. Thomas, Son & Co. 


This action was continued before the Official Referee (Mr. Pollock) this 
week. 

Mr. Wares was called for the defence and said that a month would 
have been a fair and reasonable time to unwater the mine after the 
installation of the plant. He estimated the amount to which defendants 
were entitled, in respect of damages, at £27,900, 

Rebutting evidence was called by plaintiffs, and Мг. Е. B. Јонхкох, 
electrical engineer, said he erected the plant for plaintiffs in defendants’ 
mine. The machinery, he declared, was allowed to get into such a dirty 
condition by defendants’ men that it would not work properly, and the 
generating plant would not. produce the required amount of current. 
The sump of the Allen pump was allowed to get into a very bad state. and 
the water was very dirty and thick with clots of grass floating in it. 


Witness mentioned occasions when the pump was not allowed to work in a 


suflicient depth of water. with the result that it drew air, and it would 


If it were allowed to run on it would heat up the 
pump machinery and bearings. 


G.E. Railway Co. v. Leyton Urban Council. 

Ou Tuesday Mr. Justice Phillimore heard a special case stated by the 
arbitrator in the matter of the G.E. Railway Co. and Leyton Urban 
Council. The question at issue was whether, on the conversion of tram- 
wiys from horse to mechanical traction, involving an increase in the 
weight of the tramears, the owners of the cars became responsible for 
any payment in respect of the further repair and strengthening of the 
structure of bridges over railways rendered necessary by the additional 
weight and vibration they had to bear in consequence of the increased 
weight and speed of the tramears; The particular question was in 
regard to the Lea Bridge, which the G.E. Co. had been compelled to 
strengthen and partly to reconstruct on account, as they alleged, of the 
conversion of Leyton Council's trams from horse to cleetrie traction, 

Mr. Егрох Bankes, K.C., for the G.E. Railway Co., argued that under 
«ec. 55 of the Urban Council's Act of 1904 provision was made for re- 
muneration to the eompany by the Council if the conversion of the trams 
to electric or any other mechanical traction led to increased vibration and 
strain on the structure of the bridge. 

Mr. С. А. RussktLL, K.C., for the Council, contended that the facts 
disclosed did not bring the ease within the section cited. 

Mr. Justice PHILLIMORE said the section might have been more clearly 
expressed, but he was of opinion that the construction contended for by 
the railway company was right. The reconstruction of the bridge was 
rendered necessary by the increased weight of mechanically-driven cars. 
It was possible to provide cars of no greater weight than the horse 
cars, but that would not have been an economical practice, nor in 
accordance with the custom of this country. which was that mechanically- 
driven cars, particularly in a district like Leyton, where there was a great 
number of passengers, should be heavier and give greater accommodation 


than would be possible with the lighter cars. He therefore gave judgment 
for the railway company, with costs. 


Assessment Appeal | 

At the Liverpool County Sessions on Tuesday the Liverpool District 
Lighting Co. appealed against their assessment in three different town- 
ships by the Assessment committee of the West Derby Union, 

Mr. Вїєвү Swiet (for respondents) said the appeals were in respect of 
the company's generating station at Waterloo, whose mains ran through 
the townships of Waterloo, Crosby and Seaforth, and of * free” wiring in 
the houses of electricity consumers. At present the whole undertaklng 
was rated at £740 net, and if the contention of appellants was right that 
the expenditure of £7,510 in respect of the installation of “ free ” wiring 
must be regarded as tenants’ capital, it had been agreed that the amount 
must be reduced to £350 net. 

Mr. Е. A. GREER (for appellants) argued that the outlav on “ free ” 
wiring was that of а tenant undertaken for increasing his business. and 
ought not to be taken into account in estimating the ratable value of here- 
ditament. 

Sir Миллам Fonwoonp said that in the opinion of the court some deduc- 
tion ought to have been allowed in the valuation in respect of the tenants' 
capital employed in wiring the houses. Having come to that conclusion, 
they were bound by the agreement that had been made to fix the ratable 
value at &350. They, therefore, allowed the appeals, with costs. He 
must, however, say that the figure was not one which the court would 
have fixed had it been left to them. 


On the application of Mr. Swift the bench agreed to state a case for the 
Higher Court. | 


J. Е. Cutler у. London United Tramways (Ltd.) 
On Tuesday, before Mr. Justice Scrutton, plaintiff was awarded $350 
damages for personal injuries received whilst riding on the top of one | 
defendants’ cars Plaintiff said that the car jerked so violently whilst 
running from the main track on to a loop line at Southall that he was 
thrown from his seat, and his head striking the seat opposite so seriously 


which they could find that the driver saw plaintiff. On that the evidence * injured his left eye that he had to have it removed. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


An inspector of telephones is required by the Government of 
Cevlon for an engagement of three ycars. Salary £200, and an 
allowance of R.6 per day to cover cost of subsistence when away from 
headquarters. Applications to Messrs. Preece & Cardew, 8, Queen 
Annc’s-gate, London, S.W., by 30th inst. Sec an advertisement. 

А leading draughtsman is required by a first-class electrical firm. 
to take charge of drawing office ; must be used to В. and 1.-t. switch- 
gear, Sec advertisement. 


A draughtsman is wanted for switchgear design, both h. and 1.-t- 
See advertisement. 


There is в vacancy for a premium pupil at Watford clectricity 
works, Applications to the Chief Engineer. See an advertisement. 

A man is required to take charge of suction gas electric plent, 
eccumulztors, &c., on an estate in Herts. Applications to Estate 
Offices, Erpinghnm, Norwich. See advertisement. 


The Committee of Visitors of the Essex and Colchester Lunatic 
Asylums require an engineering clerk of works, under the direction of 
their architects and consulting engineers, during the installation of 
electric lighting machinery, mains, wiring, telephones and heating 
apparatus, &c., at their new Asylum, Mile End, Colchester. Appli- 
сапіз must be capable of taking charge of the installation when 
completed. Salary as Clerk of Works £4 per week. Application 
forms from the clerk to the Committee of Visitors (Mr. Walter Payne 
Gepp), Essex and Colchester Lunatic Asylums, Chelmsford, to whom 
applications by April 28. 

An assistant is required in the engineer-in-chief's department 
of the Westminster Electric Supply Corpn., to calibrate and 
keep in order all instruments and telephones in the company's 
generating stations. Commencing salary £120 per annum. Applica- 
tiens by the 25th inst. to the Engineer-in-Chief, Eccleston-place, 
London, S.W, 


Mr. T. M. Colson, who has been resident engineer at Hamilton 
since 1942, has been appointed resident engineer at Surbiton. Мг. С. 
Wher (Leamington) has been appointed to suecced Mr. Colson. 

The Executive committee of the National Physical Laboratory 
heve appointed Mr. J. E. Sears, M.A., to take charge of the work 
of the metrology division of the laboratory in the plece of Mr. H. 
Homan Jetfeott, who has recently been nominated to the professorship 
of engineering in the Royal College of Science, Dublin. Mr. Sears, 
who was formerly at St. John's College, Cambridge. graduated with 
hst-class honours in mathematics and engineering, and is an associate 
member of the Institution of Civil Engineers. 


Nr. E. F. Fleet, assistant signalling engincer, М.Ю. Railway 
(Southern Division, York) has been appointed signalling super- 
intendent for the Northern Division at Newcastle, vice Mr. J. Simp- 
kins, resigned, 


EDUCATIONAL NOTICES. 

Summer School Lectures.—CGlamorgan Education committee have 
arranged short summer courses of lectures during August, as follows : 
( || Practical surveying course at Penarth; (2) Engineering course ; 
Mining. mechanical and electrical engincering (laboratory work) and 
practical mathematics; (3) Metallurgy ‘course: Metallurgy. 
chemistry and practical mathematics; (4) Teachers’ course : 
(ology (lectures and field work), physics and chemistry (this course 
has been arranged to meet the requirements of teachers engaged in or 
Preparing for technical work at evening schools or technical schools) ; 
(5) Evening lectures for colliery firemen on explosives and shot- 
tiring ; (6) Evening lectures on electricity in mines. Courses 2, 3, 4, 
‘and 6 will be held at University College. Cardiff, the other courses at 
the County School, Penarth. Certificates will be issued to successful 
| T Particulars and admission forms from 35, Park-place, 
ай, 

Crystal Palace School of Practical Engineering.—The new courses 
will commence on 27th inst. New students should attend at the 
бео] on the previous day for examination. Prospectus from the 
Registrar, School of Engineering, Crystal Palace, London, S.E. 


,Mtentina, — Ме Edwd. Richards hes obtained a 30 years’ con- 
n for a telephone system to extend from Ultima Esperanza 
„anta Cruz Province) to the 30th section in the southern zone of 


S ue 
| a Cruz, with a branch to the Gallegos Punta Arenas telephone 


е Ashton-under-Lyne,— An inquiry was held here last. week into the 
Ppitcation of the Corporation for permission to borrow £48,424 for 


extension of the electricity undertaking. It was stated that the 
loan was required owing to the increasing demand for electrical 
energy for power by local manufacturers, and the Corporation 
desire to do everything possible to meet all demands. 


Association of Municipal Corporations.— The president (Mr. J. S. 
Harmood- Banner, M.P.) presided at the annual meeting on Wednes- 
day. and in moving the adoption of the annual report, said that one 
of the features of legislation, not only in 1909, but for several years 
past, had been the increasing desire on the part of Government 
departments to obtain more or less absolute control over local 
authorities. 'That wes one of the greatest dangers threatening 
municipal life at the present time, and unless it was faced it would 
go far towards depriving municipalities of that reasonable degree 
of independence which they had enjoyed in the past. 

Mr. HARMOoOD-BANNER said that, while they did not object to reason- 
able control in such matters as the making of new by-laws and the 
borrowing of money, the action of Government departments was, accord. 
ing to modern practice, going much too far in that they sought to inter- 
fere in matters of administration frequently of а comparatively trivial 
character, which ought to be left to the persons elected for the purpose, 
and in that they sought to take the initiative and to force local authori- 
ties into action against their wishes. If that policy of centralisation was 
continued one of the results would inevitably be that sooner or later the 
men most able and suitable to administer local affairs would cease to 
become members of councils. They did not hear so much now on the 
subject of municipal trading from their critics. Most reasonable persons 
had been convinced by the action of municipalities that, in providing 
such important public services as the supply of water, electricity and рак, 
tramways, &c., they had met the public requirements both efficiently 
and economically. 


Australasia.—The “© Australian Mining and Engineering Review ” 
contains correspondence in reference to the contract, for which the 
N.S.W. Government recently invited tenders, for the electrical equip- 
ment of a small arms factory at Lithgow (N.S.W.), and for which the 
tender of the N.S.W. State Dockyard department was accepted. 

Mr. G. W. Fuller, Minister for Home Affairs, states that seven tenders 
were received, and the Fitzroy Dock tender was the lowest. Mr. Cutler, 
manager of the State Dockyard, is reported to have informed a represen- 
tative of the “ Sydney Morning Herald " that practically all the required 
machines would be made at the Fitzroy engineering establishment. 

The Hon. С. G. Wade, Premier of N.S.W., says it was understood that 
no N.S.W. firms were likely to tender, and that the Fitzroy Dock tender 
was the lowest. 

Mr. E. J. Erskine, representative of Crompton & Co., and president of 
the N.S.W. Electrical Employers’ Association, asks whether it is not a 
fact that the boilers and the whole of the electrical plant are to be im- 
ported, and states that the contractors who tendered would have quoted 
lower prices if they had been asked to tender as sub-contractors under 
the Dock authorities. 

Messrs. Haes & Eggers state that they have now before them a tender 
from a reputable firm of English manufacturers, which is in every way 
formal, was lodged according to the requirements of the Federal Govern- 
ment in England at the correct time, and is several hundred pounds below 
that of the Fitzroy Dock tender. 

Geelong Council has sealed the agreement with the Melbourne Electric 
Supply Co. for the construction of electric tramways by the company. 

Gisborne, Wairoa, Hastings and Napier (N.Z.) Councils recently 
appointed a joint committee to report on the question of establishing a joint 
hydro-electric station at. Waikaremoana. 

Mr. Forbes-Mackay, Sydney City electrical engineer, reports that the 
year's income was £118,275 and the net profit £17,898. Mr. Forbes- 
Mackay recommends the abolition of all meter and demand indicator 
rents. 

The price of 62d. quoted by Messrs. Drew & Poole for the supply of 
100,000: porcelain insulators of Australian manufacture to the Common- 
wealth Postmaster-General is stated to be 15 per cent. above the average 
price paid for imported insulators during the past two years. The mate- 
rial will be Australian, and Messrs. Drew & Poole are about to establish a 
factory for making insulators, 

Barking.— During the year ended March 31 the electricity supply 
department generated 1,622,485 units, increase 38.772; and 
1,374.960 units were sold, increase 37,616. The units used for 
traction were 293,712, decrease 35,108. 

On the light railways the passengers carried numbered 1,292,146, 
against 1,280,420. Receipts amounted to £3,099, against £3,130. The 
working expenses have been reduced by about £130, and electricity cost 
£250 less. 

Barnes.—The electrical engineer (Mr. С. S. Davidson) is to invite 
prices for the supply of 1 mile of ‘distributing cable. The Council 
have instructed Mr. Davidson to visit the Glasgow electricity works 
with а view of obtaining information for improving the Barnes 
electricity undertaking. 


Beifast.—' The revenue of the tramways department for the year 
ended 31st March was £203.874. an increase of £8,831; working 
expenses were £107,574, а decrease of £1,306. The working protit 
was over £96,000, and the next profit £46.056. The manager (Mr. A. 
Nance) recommends that this be applied to sinking. depreciation and 
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reserve funds, and to paying off the cost of the Act of 1904, and the 
debit balance of the net revenue account. 


Bethnal Green (London).—The Electricity committee have had 
again under consideration the question of electricity supply in the 
borough. | 

Every authorised undertaker was communicated with, and the Councils 
of Shoreditch, Hackney, Poplar and Stepney were again invited to 
submit fresh offers. No company has made any proposal; Poplar and 
Hackney adhered to their previous offers, and Stepney and Shoreditch 
Councils made slight modifications in their previous offers. The com- 
mittee are of opinion that the Council should enter into a contract with 
Shoreditch for seven years upon the basis of their alternative flat rate 
scheme. | 

Birmingham.—The Tramways committee recommend the City 
Council to extend the tramways system to Harborne and Quinton. 

The new station of the G.W. Railway will be electrically lighted 
throughout. 


Bootle. — The Council have decided to adopt electricity for pumping 
at the waterworks, 

Canada.—H.M. Trade Commissioner for Canada (Мг. В. Grigg) 
states that the Master Builders’ Association of Montreal established 
а permanent exhibition of building materials in that city last year. 
There are sections for electric light fittings, bells, &c., and for artistic 
metal work, and it is suggested that this might afford an opportunity 
for British manufacturers to exhibit their goods and catalogues. 
Communications to Н.М. Trade Commissioner, 120, Board of Trade 
Building, Montreal, or the Secretary, Department. of Permanent 
Exhibits, Builders’ Exchange, Montreal. 


Canadian Cable Rates.— It is reported that the Canadian Senate. 


has sent Mr. Lemieux's bill, placing the control of submarine cable 
rotes in the hands of the State, to the Railway Committee. "This 
will ensure the cable companies being in a position to present their 
case against the threatened interference with their business. 

Colchester.— The borough electrical engineer (Mr. A. В. Sillar) has 
tendered his resignation. and the chief assistant engineer (Mr. Wm. 
Frisby) has been instructed to undertake control of the department 
until & fresh appointment is made, and Mr. Frisby and the second 
essistant (Mr. Buzza) are to act jointly in the working of the stetion. 

Croydon.— The Council have decided to dispose of two dry beck 
marine boilers (now out of usc), and to instal two new water tubes 
boilers, &t an estimated cost of £4,500. | 

Darlington.—The electrical engineer and manager Мг. J. В. P. 
Lunn hes reported to the Electricity committee that it will be 
necessary to provide additional condensing plant at the clectricity 
works. 

Devonport.—The Council have applied for sanction to a loan of 
£7, 061 for extending the electricity mains in the Pennycomequick 
district. 

A number of the electrical staff have been granted increased salaries 
and wages, including Mr. W. F. Stamp, assistant electrical engineer, 
whose salary has been increased to £180. 


Dunfermline.—The Queen Anne United Free Church is to be 


wired. 

Electric Carriages in Hyde Park.—Licences and badges will be 
issued by the Commissioners of Works and Public Buildings for the 
admission of electric carriages to Hyde Park between 4 p.m. and 
7 p.m. in the months of May, June and July. 


Electric Plant for Oil Cleaning.—At the meeting of the Pacific 
Oilfields (Ltd.) on Friday, the chairman (Мг. А. B. Williamson) said 
that 

Under a contract the company had been delivering oil from one of 
their properties to buyers who had laid their pipe-line to their tanks. 
These buyers had at first expressed entire satisfaction in regard to its 
quality and freedom from impurities, but later objection was taken on 
the score of an excessive percentage of water in the oil. Finally, it was 
intimated that they could not accept further deliveries in that condition. 
The presence of water in microscopic globules was suddenly discovered 
in their oils and in other wells in the neighbourhood, and it was possible 
it might as suddenly disappear. | Local experts apparently believed that 
it had been forced into the oil by gas and other pressures and that it was 
not the result of ineffective shutting off of water in the wells. Their 
buyers, however, had signified their willingness to accept again if they 
could reduce the water to a moderate percentage. Unable to do any- 
thing in that regard at short notice. and their tanks soon being filled with 
oil which they conld not deliver, the management had to shut down the 
wella just as the fourth well was completed, во it had not been pumped 
vet. Under those circumstances, it was decided to instal an electrical 
cleaning plant. Their agents and field manager had made careful investi- 
gation and had seen the proposed plant in satisfaetory operation in other 
fields, where it had met with entire success in clearing the oil of that 
form of water. The water was found in such microscopic globules that 
it would not collect and free itself by the usual gravitation process. The 
electrical plant was now being constructed, and it was expected to be 
completed in April current. It would serve other useful purposes, such 


as lighting the camp, supplying power for drilling the wells, and operating 
& lathe and pipe threader, which would always be an economy of time and 
money. 


Exhibition.—The Brussels International Exhibition will be opened 
to-morrow (Saturday). 


Fatality.—On Wednesday Harry Calladine was killed while work- 
ing an electric co2l-cutting machine et South Wingfield Colliery, 
Alfreton. 


Felixstowe.— An inquiry was held on Tuesday into the application 
of the Council for permission to borrow £4,500 for additional plant 
for the electricity works. 


Fire.—A fire in the electrical engincering works of Mr. Edwd. 
Dewhurst, et Preston, occurred last week, end although it was 
quickly subdued, the dameye is estimated et about £400. The fire 
began with the ignition of wood by ал emery whecl. 


Gillingham.—At the inquiry held last week into the Council's 
application for sanction to borrow £3,000 for a Diesel oil-driven set, 
&c., the inspector (Mr. H. Ross Hooper) pointed out that separate 
ledger accounts must be kept for each loen. He must have the 
accounts put in order from March, 1908, and, therefore, the inquiry 
was adjourned. 


Grimsby.— The borough electricel engineer (Mr. W. A. Vignoles) 
reported to the Lighting committee on Monday that during the past 
quarter there had been an increased consumption of 86,492 units of 
electric current compared with the previous quarter. 

Mr. Vignoles submitted a scheme for stimulating the use of аге 
lamps by tradesmen. Не stated that the initial cost and short life of 
are lamps deterred many traders who would like this system of exterior 
lighting from embarking upon it, and he suggested that the committee 
should supply are lamps on the hire purchase system, or by simple rental. 
The committee decided to adopt the scheme. 


Hammersmith (London).—The existing 100 c.p. lamps in Wood- 
lane ere to be replaced by 200 c.p. lamps. 


Holborn (London).—The Metropolitan Electric Supply Co. has 
reduced the charge for electric energy in connection with the lift 
and fans at the Council's offices from 3d. to 2d. per unit. The con- 
cession is to date from Jen. I lest aad is elso to èpply to power used 
in the stonc yard. 


Hornsey (London).— There ere over 1.720 consumers of the elce- 
tricity department end the equivalent of over 91,000 30-weatt lamps 
is connected to the mains. 


India.—It is stated that the Ca'cutta El-ctr:c Supp'y Corpn. intend 
to transmit current at 6,000 volts pressur» from th^ir Ultadanga station 
in the north of Calcutta to the rivers de war:houses and presses. 

The report of the Irrigation Branch of the Punjab Public Works 
Department for 1908-9 states that a new machine shop 200 ft. by 80 ft. 
is under construction at the Upper Bari Doab Canal Central workshops, 
that the whole of the machinery therein will be driven electrically, a 
10 ton electric travelling crane will span the central bay, and that а new 
power house has been erected. 


Inquest.—An inquest was held on Saturday into the death of 
Llewellyn Evans, electrical engineer, which occurred at the Birming- 
ham Teme and Rea District Drainage Board's sewage disposal works, 
Bromford, on 13th inst. 

Dr. Е. W. CLARK, who was called to the works immediately after the 
accident, said he found the mark of a burn on the toe of the left foot and 
a corresponding mark on the left boot. He was informed that Evans 
had received an electric shock, and he ascribed death to the shock, which 
had arrested the heart’s action. i 

Lovis Mountrort, electrical engineer in the service of the Drainage 
Board, said Evans had been employed at the Bromford works as chief 
operating electrical engineer for 24 years. On April 13 he and two other 
electricians were testing a newly-installed motor. At the time of the 
accident the machinery had been under test at full load for six hours. 
One of the principal objects of the test was the fixing of а measuring 
instrument to gauge the quantity of current, and it was on this work 
chiefly that Evans was engaged. Evans expressed the opinion that the 
voltage (6.000) being employed would damage the instrument. А con- 
sultation on that point was held, and resulted in a determination to allow 
the current to pass through the instrument. Evans left his (witness's) 
sight at that point, and a moment Jater he heard an exclamation, and 
Evans was found lying unconscious near the instrument. Artificial 
respiration was tried. but without avail. He conjectured that Evans 
went to make the alteration in the current he and his colleagues had 
decided upon, and, forgetting that the current was on, touched the live 
wire. 

The Coroner: Did you know that the switches were not disconnected 
and that the current was on ?—Yes, And Evans knew a few minutes 
before. His going to the instrument instead of to the switch indicated 
that he must have forgotten the main switches were closed. Не was 
wearing a rubber glove, but that would be no protection against 6.000 
volts, No one actually saw Evans killed. because he went behind the 
switchboard, apparently to the instrument. I consider that momen- 
tarily he forgot the switches had been put in, and that he went straight 
back to his instrument without seeing whether they were in or out. 
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There is no suggestion that any part of the machinery was out of 
order ?—Not in the least. Nor was there any neglect to provide pro- 
tevtive appliances to make everything safe. 

Replying to a question, witness agreed that an insulated floor might 
praluce a false sense of security. It is better that a man should realise 
fully the danger of approaching a live wire carrying 6,000 volts, and there 
should be no degree of safety in the presence of it. 

Mr. Н. Kemp (Mr. Evans’s assistant) and Mr. Н. W. Fisher, engineer 
intheemploy of Messrs. Crompton & Co. (who supplied the motor) agreed 
with Mr. Mountfort. 

The jury returned a verdict of accidental death. 


Japan-British Exhibition.—The President (the Duke of Norfolk) 
asks us to impress upon all participating in the British section of this 
Exhibition the necessity of taking advantage of the fecilities afforded 
by the administration in order to have their exhibits completely 
instzlled in emple time before the opening carly in May. The Japa- 
nex have elreedy made great progress. 

The Prince of Wales has consented to perform the opening 
ceremony. 


Leeds,— At the meeting of the Tramways and Electricity committee 
on Mondey it was reported that during the year ended March 31 
there had been an increased revenue. A surplus of £46,000 had been 
estimated, but this had been exceeded by about £9,000. There will 
be about £55,000 for relief of rates after paying £18,528 for rates 
nnd taxes, &c. 

The genera! manager of the city tramways (Mr. J. B. Hemil- 
ton) reported that the past yezr hed been more prosperous than 
cnucipated, and the «mount of the profit was £55,000. 


Litherland (Lanes.)—The clectric lighting order has been extended 
A 3 Voor, 

London County Council.—On Tucsday sanction wes given to 
Stepney Council to borrow £7,150 and £33,500 for the clectricity 
supply, 

Serial Car.—The Highways committee reported having constructed 
by direct labour the body of a specimen electric tramcar of special pattern 
for use on steep gradients. The Board of Trade had now agreed to the 
use on the Highate-hill tramways of double-deck cars with or without 
tof covers, when fitted with a special slot-brake. They had arranged 
for a roof cover to be fitted on the special car and also for certain moditica- 
tuns to be made to the underframe of the car in connection with the 
braking arrangements, 

Purchase of Electric Lighting Undertakings.—The Highwavs committce 
stated that they reported in October, 1909, with reference to agreements 
Pred to be entered into, under the London Electric Supply Act, 1908, 
between the London Electric Supply Corpa. and the St. James’ & Pall 
Mull Electrie Light Co., and between the London Electrie Supply and the 
Nestminster Electric Supply Corpas., and the Council decided to ask the 
Board of Trade, in the event of their deciding to approve the agrecments, 
to arrange for the fc lowing amendments to be made: (i.) The insertion 
vf a elause to provide for the termination of the agreements in 1915, unless 
in the meantime legislation shall be passed constituting the Council the 
purchasing authority of the undertakings of the Westminster Electric 
“upply Corpn. and the St. James’ & Pall Mall Electric Light Co.  (ii.) 
The insertion of such a clause as may be considered necessary to ensure 
that the interests of the consumers in the areas affected by the agreements 
‘hall be fully safeguarded. | 

The Board of Trade have now forwarded the draft of the agreement 
prised to be entered into between the London Electric Supply and the 
Westminster Electric Supply Согрлв., amended with a view to meeting 
"ram of the points raised by the Council. but with reference to the 
Cuni suggestion that the agreement should be terminated in 1915 the 
board stated that it was not. prepared to introduce such a clause, because 
И would destroy the whole basis of the agreement, and it was further 
Pnted out that the Board had introduced a bill into Parliament in the 
present session for transferring the power of purchase to the Council. The 
^"*mént dealt with one undertaking (the London Electric Supply 
n which was purchasable under the 1908 Act, while the under- 
ing of the Westminster Electric Supply Corpn. was not yet purchas- 
ue The assurance of the Board as to the introduction of legislation 
2 hot. the committee thought, quite meet the Council's views, and the 
ЦА are of opinion that the Council should press for the insertion in 
bs Aateement of the provision desired.—It was agreed to communicate 
‘the Board of Trade in the terms of the report. 
| Manchester. —On Tuesday the Tramweys committce approved Шо 
metes for the current year, end provision is mede for the payment 
ol 100.000 in relief of rates. cvcinst £75,000 last year. The decrease 
oe to the fact that the committee have to meet additional 
Сри including payment of half-wages to sick workmen, higher 
ох committes have had before them the accounts for the 
Чы | March 3l. The net surplus is £35,220, of which £12,000 had 
ios br paid over in aid of rates, and the balance of £23,220 was 
"um. d d renewals account. [t was reported that the sales had 
«n qus previous records, notwithstanding the fact that there had 
mtia etim of more than 1,000,000 units in the consumption for 
m. On electric, lighting there was only an increase of about 
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- v, D Units, but the power and heating sales showed fan increase of 
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Marylebone (London).—The Electricity committee, in submitting 
the annual estimates, report that as far as can at present be ascer- 
tained, the total sales to:private consumers for the year ended 
March 31 last will amount to 10,316,000 units (an increase of 16 
per cent.) and the average price to 3:634. (a decrease of 9 per cent.). 

For the current year the increase in units has been put at half last 
year's increase (8 per cent.), and there will probably be a further diminu- 
tion of prices to the extent of 0-28d. per unit, or 8 per cent. This gives 
an estimated increase of 825,000 units, compared with nearly 1,500.000. 
А substantial increase has taken place in publie lighting owing to the 
three schemes for converting to electricity the whole of the gas lamps in 
the borough. It is calculated that the increased units for street lighting 
will amount to 440,000. In estimating cost of generation, distribution, 
management, &c., the balance costa for the half-year to December have 
been taken as a basis and it has been assumed that all additional sales 
during the year will not exceed a total cost of 0.54. per unit. The 
general manager (Mr. А. Hugh Seabrook) is of opinion that the sales 
department will pay its way after debiting all expenditure properly 
chargeable against it. After reducing the capital liabilities by £37,915 
the committee estimate that there will be a surplus on the year's working 
of £8,602. A 


Mold.—The Lighting committee are to consider га clectric lighting 
scheme submitted by а Leeds firm. : 


New Malden and Coombe.—The Council have informed Kingston 
Corporation that they ere prepared to consider proposs!s with refer- 
ence to tho supply of clectricity to residents in Coombe. 

Obituary.— We regret to record the death of Mr. Augustin Gifford 
Palgrave, M.A., clectrical engineer (son of the lete Sir Reginald 
Palgrave, К.С.В., for many years clerk to the House of Commons). 
Mr. Pelgrave (who was under 40 years of age) was born within the 
precincts of the Houses of Parliament and cducated at Marlborough 
and ct Merton College, Oxford. Deccased, who leaves a widow snd 
two children, resided et Withington, Menchestcr, until recently, 
when he moved to Newcastl2-under-Lyme. 

We regret also to record the desth of Sir Semucl Black who was 
town clerk of Belfast for over 30 yeors. During his tenure of office 
Belfast Corporation established cloctricity works. municipstised the 
tramweys, and carricd out mzay other extensive improvements, 


Oswaldtwistle.—'Thc Council hove resolved to гору for сл electric 
lighting order. 

Penzance.—The Council heve instructed th> Electric Lighting 
committee to report upon г communication received from Mr. W. T. 
Presslend who is actiag for the Corawall Electric Power Co.. гла has 
offerod to tske c transfer of the Penzerce Electric Lighting Order. — 

Presentations.—Flectwood electricity steff h-ve presented a 
smokers’ cabinet to Mr. W. Smith, who is leaving for Liverpool. 

Mr. T. M. Colson, resident clectrice! engineer at Hamilton, has 
been presented by officials of the Hamilton Corporation with an 
inlaid Sheraton clock. end гл encroid berometer, on his leaving to 
take up a similar position et Surbiton. 

Saltwood (Kent).— Elham (Kent) Rural Council have consented to 
electric current being supplied to consumers at Saltwood Бу the 
Folkestone Electricity Supply Co. 


Shoreditch (London).— Mains extensions are to be made at a cost of 
£497, and £400 is to be spent in providing a further stock of meters 
and indicators. 

Smoke Nuisance.— Before the Oldham magistrates on Wednesdav 
the Electricity Department were summoned by the Health Depart. 
ment of Oldham Corporation for alleged nuisance by allowing black 
smoke to issue on two occasions from the local electricity works. 

It was stated that experiments were being carried out with à view to 
doing away with the nuisance. This was expected to cost about £2,500, 
A fine of £1 and costs was inflicted in each case. 

Southampton.—The tramways manager hes been authorised to 
purchase controller regulators at a cost of £137. 10s., so as to make 
it impossible for с, motorman to rush his car at starting. 

Stepney (London).—In connection with experiments to reduce the 
smoke emitted from the chimney st the Whitechspel genereting 
sts'ion, earreagements were made some time ago with the Cros- 
thwzite Fire Bor упа. to fix on trial for three months the 
Crosthwaite furnace to one of the hand-fired boilers. The engineer 
and menszer (Mr. W. C. P. Tapper) now reports that the result. of the 
experiment has been quite satisfactory, and the apparetus is to 
be purchased at £145. 

Street Boxes and District Surveyors’ Fees.—Southwerk (London) 


Council having recently raised the question of district surveyors’ fees, 


and Islington has written expressing the opinion that the exemption 
of street boxes from the operation of the London Building Act should 
be brought under the notice of the L.C.C. 

Whitehaven.—The Board of Trade are to be asked to grant an 
order to supply electricity in the parish of Hensingham. 
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Wireless Telegraph Notes.—Marconi's Wireless Telegraph Со. 
announce that their trans-Atlantic service between Europe and 
America will be re-opened to-morrow (Saturday), and that from 
that date the company will maintain a 24-hour telegraphic service 
for commercial and other. purposes. The companys offices. are 
Watergate House, York-buildings, Adelphi. London, W.C. 


The expert committee appointed to consider the tenders received 
for the erection of high power wireless telegraph stations at Sydney 
and Fremantle have reported to the Commonwealth Postmaster- 
General (Sir John Quick). who has decided that the tenders (with 
one exception) have complied with all the requirements of the speci- 
fication. The successful tenderers have to erect the plant on sites 
in or near Fremantle or Sydney to be determined by the Govern- 
ment. and heve also to provide supervision in working the plants 
for three months after ercetion, and the maintenance of the works 
for 12 months in working order, The Advisory Board recommend 
the aeeeptance of the lowest tender, subject: to certain conditions, 
and Sir John Quick has adopted this advice, conditioning that there 
shall be some undertaking as to the nature of the labour to be 
employed during the probationary period of supervision and main- 
tenanee, 

An Institute of Wireless Telegraphy is reported to have been 
formed in Sydney, N.S.W., with a view to facilitating conferences 
between investigators and inventors, and protecting legitimate 
experimenters. 


А report from Eureka, California, states that the North Pacific 
Co.'s steamer “Мама Clara” sank four miles from that place on 
April 12. А wireless. message brought a tug which rescued. the 
whole of the 95 souls on board the steamer, which ultimately went 
down. 

Yarmouth. — Application is to be made for sanction to borrow £500 
for h.t. and £3.000 for Lt. mains. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Newport (Mon.) Electricity committee invite tenders for supply 
and erection. of a 1.000 kw. double-current turbo-generator or, 
alternatively, a 1.000 kw. or 1,500 kw. turbo-alternator. together 
with тае condenser, Specifications, general conditions and forms 
of tender from the borough electrical engineer and tramways 
manager (Mr. И. Collings Bishop). Tenders, addressed to the 
Town Clerk. by first post. Monday. May 2. See also an advertise- 
ment. 

Lrkps City Council invite tenders for supply of 51 miles of 0.15 sq. 
in, three-ecore cable. suitable for working pressure of 6.600 volts. 
Tenders to the town clerk (Mr. Robt. E. Кох), by 10 »,m. Monday. 
May 9. Specifications and conditions from the manager of the 
electric lighting department (Mr. H. Dickinson). J, Whitehall-roacl, 
Leeds. See also an advertisement. 


Tenders are invited up to June 1. for the supply of eight 
sections of common battery switchboard to the Postmaster-General’s 
Department, New ости WaLEs, Tender forms, specifications, 
and general conditions may be obtained at the Commonwealth 
oftices, 72, Vietoria-street. London, S.W. See also advertisement. 


Tenders are invited up to June 8 for the supply of protectors, 
switchboards (small) and common battery telephones to the Post- 
master-General’s Department, QUEENSLAND, Tender forms, speci- 
fications and general conditions may be obtained at the Common- 
wealth offices, 72, Victoria-street, London, S.W. See also adver- 
tisement. 


Tenders are invited (up to Mey 17) for supply to the Pos: master- 
General's Department, VioToRIA, of 50 coin attachments. Tender 
forms and specifications from the High Commissioner's Office, 72, 
Victoria-street, London. S.W. See also an advertisement. 


Tenders are required by June 8, 1910, for the supply of six sections 
of common Eattery switchboard and equipment jumper wire and 
cable to the Postmaster-General's department in QUEENSLAND. 
Tender forms and specifications from the Commonwealth office, 72, 
Victoria-street, London, S.W. 


Tenders are invited, up to May I8, for the supply of paper insulated 
lead-covered and brass ribbon taped cable to the Post master-General'8 
Department in QUEENSLAND. "lender forms and specifications 
from the Commonwealth Office, 72, Victoria-street, London, S.W. 
See an advertisement. 


The Deputy Postmaster-General, MELBOURNE, will reccive tenders 
until 3 p.m. May 17 for supply of 1,010 reinforced concrete tele- 


graph poles, preferably of Australian cement. Local representation 
necessary. Specification from Commonwealth office, London. 
LitTLEBOROUGH Urban District Council invite tenders for the 
supply and laying of h.t. feeder cables, I.t. distributors, roadwork, 
&c., fur private lighting, and transformer kiosk, with transformers 
and equipment and switchgear in substation. Copies of specifica- 
tion, forms of tender, &c., may be obtained from the clerk to the 
Council, Mr. Geo. H. Wild. The works are to be carried out in 
accordance with plans and specifications, which may be seen at, 
but not obtained from, the offices of the consulting engineers, Messrs. 
Hawtayne & Zeden, 9, Queen-street-place, London, E.C., from whom 
further information can be obtained. Tenders to the Clerk to the 
Council, Council Offices, Littleborough, near Manchester, by May 2, 


Wuitwoop Urban Council invite tenders for copper cables, steci 
and wooden poles, supports, arms, insulators, &c., watertight street 
light fittings, meters, switehboard, instruments, &c. Specifications 
from Mr. H. Marsden, Electricity Works, Honley, and tenders to 
Mr. V. Hulme, County Chambers, Castleford, Yorke, by April 28. 

West BnoMwicH Electricity committee invite tenders for supply, 
delivery and erection of à 750 kw. d.-c. turbo-generator and surface 
condenser. Specification, general conditions, forms of tender. &c., 
from the borough electrical engincer (Mr. W. А. Jackson), Electricity 
Works, West Bromwich. Tenders to the Chairman of the Electricity 
committee, Town Hall, West Bromwich, by May 2. 

The SECRETARY OF STATE FOR WAR invites tenders for the supply 
of two plants for the production of hydrogen and oxygen by the 
electrolysis of water at the Balloon Factory, South Farnborough, 
Hants. Forms of tender from the Director of Army Contracts, War 
Oftice, Whitehall. London, S.W., where tenders are to be delivered 
by noon of May 4. 


Heston and IsLewortH Council want tenders by noon May 11 
for extension of engine room, and for supply of 250 kw. generating 
set (high-speed engine direct coupled to c.c. 500-600 volt generator). 
piping. ejector condenser. machine tools, &c. Specifications, &c., 
from the Engineer, Electricity Works, Bridge-road, Hounslow. 

Launceston (Tasmania) Council want tenders by 4 p.m. June 13 
for overhead electric equipment for tramways, and by 4 p.m. June 27 
for synchronous motor-generators, &c., &nd battery, reversible 
booster, &c. — Specifications, &c., from the Town Clerk. 

BnisroL Docks committee want tenders by noon April 30 for one 
years supply of stores, including are lemp carbons, incandescent 
clectric lamps, metals, oils, «е. Forms of tender from the Engincer, 
Cumberland Basin, Bristol. | 

Ipswicu cleetrie supply department want tenders by April 27 for 
supply of about 3 mile 0-3 sq. in. concentric feeder and about the 
same quantity of multicore cable. Specifications, &с., from the 
Borough Electrical Enginecr. 

Тохрох County Council want tenders by 11 a.m. May 3 for 
roadwork and platelaying required for reconstruction on the conduit 
system of tramways in Bermondsey and Deptford. Specitications, 
&с.. from the Chief Engineer. 

Loxpon County Council require tenders by 11 a.m. May 3 for 
supply of 4.800 steel tyres for driving wheels, and 1.600 for pony 
wheels of tremears. Forms from 62, Finsbury- pavement, Е.С. 

LoxboN County Council also require tenders by 11 a.m. May 4 
for the electric lighting of Fairclough-street and Amberley-road 
schools, Specifications, &e., from the Chief Engineer, Spring 
Gardens, S.W. 

Tenders are wanted for the electric lighting of St. John's Church. 
Rorentown, near Manchester. Tenders to the Vicar and Church- 
wardens, Roughtown Vicarage. Mossley, by May 2. 

SHIPLEY Council went tenders by 10 a.m. May 3 for supply of 
steel girder tram rails and fish pletes. Specifications, &c., from 
Mr. W. H. Dawson, Shipley. 

Нехрох Council want tenders by 5 p.m. April 25 for the electric 
lighting of the Council Offices, The Burroughs, Hendon. Specifica- 
tion may be scen at the Council Offices. 

The Consejo de Administracion del Puerto de MONTEVIDEO 
(Uruguay) require tenders by 3 p.m. July 4 for supply of 20 electric 
cranes. 

VasLvuI (Roumania) Municipality require tenders by May 25 for 
erection and equipment of electricity works. 

The Turkish Ministry of Commerce and Public Works require 
tenders by May 28 for a concession for electricity supply works at 
CONSTANTINOPLE. Deposit of £9,000 required with tender. Local 
representation necessary. Specification (in French) may be seen at 
73, Basinghall-street, London, Е.С. 

ANTWERP Council want tenders by May 9 for supply of electrica; 
appliances for the town workshops at the new North Docks. Con- 
ditions, &c. (price 5d.) from the Hotel de Ville. 
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The Spanish GOVERNMENT require tenders by Nov. 7 next for 
construction of a single-track electric or steam strategic railway 
from Badajoz to San Vicente de Alcantara, and, by Feb. 6, 1911, for 
a similar line from Badajoz to Fregenal. The contracts are open to 
Spanish firms only, but material may have to be purchased from 
ага. 

Satamasca (Spain) Municipal Council want tenders by 1 p.m. 
May 13 for the provision of electricity supply works. Local repre- 
sentation 18 necessary. 


TENDERS RECEIVED AND ACCEPTED. 


Blackburn Council have accepted the following tenders :— 

l. Andrews & Co., armature insulating varnish; Boardman Bros., 
etn waste; Baxter & Caunter, screwed tubes for inside wiring ; 
P. W. Blackwell & Co., P. and B. insulating tape; British Insulated & 
Helshy Cables, house service fuse boxes; British Westinghouse Co.. linen 
taps shellac, motor starting switches; Burrows & Garland, metallic 
joint-ongy and ігопмаге ; Cresswell's Asbestos Co., packing, asbestos 
shet, asbestos. millboard and abestos string: Eckstein, Heap & Co.. 
cling roses, switches (10 amperes); das. Ferguson, machine screws ; 
General Electric Co., ebonite sheet and rod; М. "Г. Glover & Co., diatrine 
tay’: W. T. Henley's Telegraph Works Co., waterproof tape; India 
Rubber, Gutta Percha & Telegraph Works Co., indiarubber solution, 
self-adhesive compound tape ; John Lang. iron castings, fire-bars, pipes, 
Ec: Merer Bros., fish-glue, nails, hammers, &c. ; Micanite & Insulators 
Us, mieanite plate ; Siemens Bros. & Co., ozokerit tape, non-hygroscopic 
tip, poreelain. fuses, &e.; Spicer Bros. (Ltd.), red fibre sheet and 
prosspahn sheet; Wm. Stones & Sons, teak boards? baywood and pine; 
J. Н. Tucker & Co.. tumbler switches and lampholders ; Watlington & 
C. P. & B. insulating paint; Booth & Openshaw, resin, wax, paints, 
Asbestos paint, turpentine, &с.; and Vacuum Oil Co., oils. 

The following tenders have been accepted by London County 
Council :— 

Hurst, Nelson. & Co. (lowest tender), for brass fittings for tramears, 
fst, 11+. 114. (nine tenders received, highest £305. 17s. 7d. Chief 
officer's estimate, £230.) 

Hurst. Nelson & Co. (lowest tender), for 90 sets of operating gear for 
сат windows, £668, 7s. 6d.- £7. 12«. 6d. per set for bogie cars and £6 
per set for single-truck cars. (Eight tenders; highest £28. 10s and 
£23. Ы. per set. Chief officer's estimate, £1,125.) 

Wm. McGeach & Co. (lowest tender), for 545 roof light fittings for 90 
(ars, s. 54. each, less 2) рег cent. (nine tenders; highest 9s. 74. Chief 
officer's estimate £150.) | 

Deptford Engineering Co. (lowest), for six conduit cleaning trucks, 
oa (Nx tenders; highest £357. 7s. 7d. Chief officers estimate 

J. (i. Ingram & Son (lowest), for 500 moulded rubber plough bases and 
46 plongh leads, 37s. 6d. each for bases and 3s. 3d. each for leads. 
(Four tenders ; highest for bases £4. 15s. each and for leads Ls. 2d. each. 
Chef officer's e timate. £1 280.) 

Te following tenders have been accepted. by Southampton 
Council in connection with the tramways :— 

John Douglas, construction of. tramways from Clock Tower and 
Northam Toll Bridge, £2.816. 11a. ва: Walter Scott (Ltd.), 400 tons 
атаар rails, £7 per ton; Imeson, Finch & Co., 130 steel poles. 
B. 14s. 9d. each and 130 e-i. pole bases and 150 finials, £111. 17s. 6d. ; 
Edvar Allen & Co., 10 pairs points, £34 per pair, 10 sets crossings, £13 
tach, and 10 tons rails for curves, £43 per ton. 

The tender of the British Thomson-Houston Co. has been accepted 
by Southampton Council for annual supply of lamps at £60; and the 
tenders of the following for annual supplies of stores have also. bein 
beepted: Lankester & Non, Cammel, Laird & Co., MeWhirter. Roberts 
x Hin Atmstrong. Stevens & Son, Wm. Dibben, Flack, Ellis & Co., 
rummer & Payne, Shalders & Davis, Jas. Freemantle & Son, and А. 
Dockham & Cy. 

Marvlebone (London) Council have accepted the following tenders : 

WT. Henley's Telegraph Works Co., rubber tubing ; Pryke & Polmer, 
Chatterton compound, Para rubber strip, fire resisting tape, «е. ; Siemens 
Bris, & Co. black adhesive tape, rubber gloves and plain rubber mats ; 
"(ey & Austin, white silesian tape: Anti-Attrition Metal Co., gun- 
m copper and brass; H. W. Gilbart, casing and capping. match- 
ming m creesoted troughing; General Electric Co.. capping; C. Jen- 
& Co., casing and capping, meter boards and battens; Howard 
Uh & Co.. match-lining and American white wood. 

Hammersmith (London) Council have accepted the following 
tenders for annual supplics : Sloan Electricel Co., Conradty carbons, 
H. G. Mayer & Co., Stella, (enclosed type) carbons ; Edison & Swan, 
electrical goods (£36. Тв, 5d.); Hobdell, Way & Co., boiler covering. 
Кс. (£68, 6s.); Bruce Peebles & Co., brushgear for two 400 kw. 
motor generators (£21, 128. for two sets). 


Grevesend Council have accepted the following tenders : 

ме Electrical Storage Co., overhauling and repairing traction 
dd battery, £374. 149. ; British Thomson- Houston Co., lamp RUPES 
A m Со, cable troughing ; Bastian Meter Co., Electrical Co., Fer- 
am (Ltd.), and British Thomxon-Houston Co., meters. 

Malvbridge, Mossley, Hyde and Dukinfield Tramways and Elec- 
treit y Board have accepted the tender of Ed. Bennis & Co. for two 
mechanical stokers, and that of Graham, Morton & Co. for a coal 
mveyor and bunkers, 


Grimsby Corporation have accepted the tender of the Jandus 
Arc Lamp Co. for supply of 80 flame arc lamps with line switches 
and resistances for £662. The lowest tender submitted was £307, 
the highest £789. 

Chichester Council have accepted the tender of the local electric 
lighting company for lighting the city for five years at £3. 5s. per 
lamp per annum. Gas lighting has beeJ displaced. 


Whitehaven Council have accopted the tender of Babcock & 
Wilcox for а boiler end that of the Phoenix Dynamo Mfg. Co. for a 
2 н.р. motor for driving the mechanical stokers. 


Bootle Council have accepted the tender of the Northern Electric 
Co. for wiring the girls’ sccondary school at £89, 10s. 


Southwark Council hes accepted the tender of the Electrica! Co. 
for a 10 н.р. motor at £36. 8a. 2d. 

Barking Council have accepted the tender of the Union Cable Co. 
for cable at £47. 8s. | 

Lowestoft Council have accepted the tender of W. G. Murrin for 
*' free " wiring up to a total of 200 lamps at. 8s. 84. per point. 

Aberdare Council have accepted the tender of D. T. Davies for the 
ercction of electricity station buildings at £562. 


* Lea °° Recorders.— The “ Lea" Recorder Co.. 28, Deansgate. 
Manchester. have recently received a number of orders for " Lea " 
recorders (for home use and export). including the following amongst 
many others :— 

Glasgow Corporation Electricity Works, Stockport Corporation Sewage 
Works, Brighton Corporation. Electricity Works, General Post Office, 
London (three sets). J. G. White & Co., Cardiff Corporation Electricity 
Works, Ryde pumping station (Australia), London Hydraulic Power Co., 
Halifax Corporation Electricity Works, Adelaide (Australia) Municipal 
Tramways, West Bromwich Corporation Electricity Works, Broken 
Hill South Silver Mines, Australia, Sydney (Australia) City Council, 
Cheltenham Sewage Works, Cheltenham, Е. Hulton & Co., Manchester, 
Electricité de Paris, &c. 

Government Contracts.—The following tenders have been accepted 
by Government Departments :— 

War Office :— Barton & Sons, Credenda Conduits Co., General Electric 
Co., Nettlefold & Sons and Perfecta Seamless Steel Tube & Conduit Co., 
conduit fittings; Lancashire Dynamo & Motor Co., motors; Electric 
Construction Co., motor-generators and switchgear. India Office :— 
Bullers (Ltd.), insulators; Siemens Bros. & Co.. manganese blocks, 
General Post Office :—Western Electric Co.. indiarubber and cotton core 
cable; Johnson & Phillips, Western Electric Со. and British Insulated 
& Helsby Cables, paper core cable; India Rubber, Gutta Percha & 
Telegraph Works Co., submarine cable; Western Electric Co.. loading 
coils ; British. Insulated & Helsby Cables, flexible cords and copper 
wire: T. Bolton & Sons, Elliotts Metal Co., В. Johnson & Nephew, 
Shropshire Iron Co., Е. Smith & Co.. and Wilkes, Son & Mapplebeck, 
copper wire ; Stanley Bros., carthenware ducts : Collev’s Patents (Ltd.) 
and Waterlow & Sons, telegraph paper; British L. М. Eriesson Mfg. 
Co., telephones: А. & P. Stevens, four electric lifts at Neweastle-on- 
Tyne. Western Electric Co., local telephone exchange equipment instal- 
lation at Kirkintilloch. 


Commonwealth Tenders.—' The Australian Postmaster-General 
has accepted the following : — 

The tender of Drew & Poole for 100.000 porcelain insulators of Aus- 
tralian manufacture at 62d. each; Davies, Shephard & Co., for fuses, 
plugs, terminals, glass cells, porous pots, sal ammoniac and Leclanché 
zines; Standard Cable Mfg. Со. for wire; and Scheele & Gibbes for 
glass cells, sal ammoniac and Leclanché porous pots and zines, 

The following tenders have also been accepted by the Postmaster. 
General's department :— 

Victoria.—J. Bartram & Son, g.-i. wire: В. Johnson, Clapham & 
Morris. g.-i. and h.-d. copper wire; British & Foreign Indent Co., 5,500 
porcelain insulators. 

N.S.W.—W. T. Henley's Telegraph Works Со. for submarine tele. 
phone cable; Jones Bros., coal; Jas. Paton & Co.. table magnets, tele- 
phone sets and protectors; Lawrence & Hanson, common hattery wall 
telephones; British Insulated & Helshy Cables, common battery table 
telephones. 

Quecnsland.—JYas. Paton & Со. plugs; Western. Electrie Co., lamp 
signalling switchboard for Toowoomba Post Office, relays and rhcostats ; 
Siemens Bros. Dynamo Works, lead-covered cable; G. Wills & Co. 
60.000 porcelain insulators; Brabant & Co., jointing sleeves and б, 
wire; British Insulated & Helsby Cables, copper tapes and binders, 
phosphor bronze, copper v.i.r. lead-sheathed and tinned Copper wire, 
D.P.B. receivers and cords, and condensers; India Rubber, Gutta 
Percha & Telegraph Works Co.. phonopores and phonopore carriers and 
detectors ; Brisbane Electrical Co., Morse keys and trembling bells ; 
Perry Bros.. solder, staples and washers ; Rich & Co.. g.-i. wire; Webster 
& Co., gal. steel wire; Lawrence & Hanson, ammeter and chronoscopes : 
Jas. Paton & Co., fuses in glass tubes; Hippisley & Waddell, coin 
attachments. 

Western Australia.—J. M. Ferguson. table telephone sets. 

Tasmania.— British Insulated & Helsby Cables, paper-insulated cable, 
bronze and v.i.r. copper wire, Morse sounders and cords; Western 
Electric Co.. lead-covered, silk and cotton-insulated. cable: W. T. 
Henley's Telegraph Works Co., webbing India Rubber, Gutta Percha 
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& Telegraph Works Co.. terminal screws, &e. ; Siemens Bros. & Co., 
Morse keys and relays : International Electric Co., switches and switch- 
boards; H. К. Fysh & Co., dry cells; Scheele & Gibbs, porcelain tubes ; 
Shiner & Co., с.-1. brackets; Ringdahl & Co., coin attachments. 


Sale by Auction.—Messrs. Fuller, Horsey, Sons & Cassell heve 
been instructed to sell by euction et H.M. Dockyard, Chatham, on 
Tuesday, May 10 and following days some old and surplus stores, 
including 3,000 tons mild stec! end siccl and iron serap, elso quanti- 
ties of wire rope, stecl tubes, lead and zine ashes, brass borings and 
scrap metal, clectric cable and electricel gear end stores, boilers. 
machine tools, &с. Mev be viewed three working deys prior to 
end on morning of sele. Catalogues (64. cach) at the Dockyard. or 
of Messrs. Fuller, Horsey, Sons & Cessell, 11, Billiter-squere, London, 
Е.С. See gelso en edvertisement. 

For Sale.—In another column an electric light end power under- 
taking is advertised for sale as a going concern. 

Machine Tools for Sale.— Messrs. Price & Belshsm, 52, Queen 
Victoria-street, London. E.C.. advertise some lathes for sale. 

Factory Premises for Sale.—Mr. F. Warman. 52, Chancery-lane, 
London, W.C., has for sale some well-equipped factory premises in 
Reading. “е an advertisement. 

Osram Lamp Development.—The development of the Osram 
lamp is well shown in с letter the General Electric Со. have rec^ived 
from Messrs. Bull & Barton in regard to the present pay roll at the 
Osram lamp works. On March 13, 1910, it appears that the number 


of persons employed in manufacturing Osram lamps at Hammer- 


Тик Osram Lame Works, HAMMERSMITH. 


smith (including the staff end managers) was 946. The Works, in 
which nearly 1.000 people are employed, аге shown in the accom- 
panying illustration. 


“Tantalum '* Lamps оп a Merry-go-round.—Tentalum lamps. a 
we have many times shown, are used in a variety of places. This 
week we illustrate Tant»lums on a merry-go-round (at №. Kilda 
Beach. Melbourne, Australia), showing the effect of Tantalum 
illumination at night time, ола at the saine time demonstrating thet 


TANTALUM LAMPS 


The Strongest Metal Filament Lamps on the market. 


t Undergoing severe vibration test since November, 1908, on MERRY-GO-ROUND 
at ST. KILDA BEACH, AELBOURNE 


they will withstand severe vibration. Residents in provincial towns 
are familiar ef certain seasons of the year with the car-splitting 
noises of these delights of gay and giddy youth, and all will agree that 
the din and vibration is '* heavy." Tantelums seem to thrive in 
these surroundings, 

Garcke's Manual of Electrical Undertakings.— We have received a 
copy of the 14th edition of this " Manual" which appears to have 


been carefully revised. АП the well-known features of the publica- 
tion have been retained, and complete financial and other particulars 
relating to about 3,000 electrical undertakings are given, their classifi- 
cation being the same as in previous усагз, as follows: (I.) Electric 
Lighting. Power and Traction, (II.) Telegraphs and Telephones, (III.) 
Manufacturing and Miscellaneous, (1V.) Colonial and British Posses- 
sions, (V.) Directories of Officials, including Chairmen, Managers and 
Secretaries. members of Electric Lighting and Tramway committees, 
end Electrical Contractors, and (VI.) Index of Undertekings and list 
of other Electrical Undertakings registered since 1896. The “ Pro- 
gress of the Year” section conteins t; general survey of the year’s 
work, but the main portion of the book is made up of particulars 
relating to all joint-stock elcctrical companics end municipal 
clectrical undertakings. These particulars include the latest accounts 
in full, comparetive tables of progress and other statistice] data, 
information ebout the constitution of the undcrtaking. &с.. also 
dividends paid and Stock Exchenge quotations. end names of 
directors, members of committees and other officials. The “Manual” 
is published by the Electrica! Press (Ltd.), 57 and 58, Strand, London, 
W.C., at 21s. nett. 


CATALOGUES, &c. 

ALUMINIUM "Bus Bars.—We have received from the British 
Aluminium Co. a copy of a pamphlet containing a great deal of 
interesting information regarding the use of aluminium for ‘bus-bars, 
machine and feeder connections. 


ARCTIC VENTILATING Fans.—The Wilson-Wolf Engineering Co., 
of Bradford. send us г section of their new catalogue dealing with 
Arctic ventilating fens for direct current. Illustrations and details 
are given of the complete range of fans up to 72 in. in diameter, 
together with suitable regulators and other accessories. 

Lea REcOoRDER.— The Lea Recorder Co., of Manchester, forward а 
leafict illustrating their well-known recorders, and giving some 
details of the work carried out by the Company. Ап interesting 
list on the back of the pamphlet shows where Les Recorders are in 
usc. We can advise station enginccrs to take 
the first opportunity of becoming acquainted 
with this useful picce of apparatus, 


ELECTRIC SAFETY LamMp.—A new type of 
clectric s2fety lamp has recently boca put on 
the market by the Bristol Electric Safety Lamp 
Works, of Westminster, London. The lamp 
is shown in the illustration herewith, and is 
provided with a 4-volt accumulator in a 
celluloid case of the non-spilling type. Из 


storage capacity gives a good light for about 
10 hours. 


ONkwaTT ГАМР. — Мевзгз. Siemens Bros. Dynamo Works heve 
ready a leaflet dealing with their new '* Onewatt" lamp, which 
contains, on what may be called the obverse side, an illustration of 
the lamp, and details of its efficiencies and dimensions and price. 
On the reverse side are set out in prominent form a number of the 
distinctive features of the lamp. These leaflets will be supplied 
to contractors overprinted with their own names on application. 


LIGHT ACCESSORIES.— Messrs. D. Н. Bonnella & Son, of Mortimer- 
street, London, W., have issucd a section of their catalogue dealing 
more especially with wall and floor sockets and presscl switches. 
These various lines are illustrated 2nd seem to be all that can b» 
desired from the point of view of sturdiness of the work they are 
designed to carry out. 


BANKRUPTCIES, LIQUIDATIONS, &е. 

The public examination of Alfred Ernest Felgete and Wm. Storey, 
electrical engineers, 10, Queen Victoria-street, Reading, took place 
last week. 

Gross liabilities were returned at £3,012. 8s. 3d.. of which £2.419. 2s. 9d. 
was expected to rank; and assets estimated to produce £863. 7s. 9d.. 
leaving a deficiency of £1,753. 15s. The Official Receiver questioned 
Felgate as to the causes of his (failure, and he admitted that, considering 
he had been carrying on business with borrowed money, he had not been 
solvent practically from the start. Trade had been bad in Reading 


during the last few years.and there was a heavy loss on realisation of stock. 
Examination was adjourned. 


Wm. Н. Palmer, electrician, 10, Gt. Castle-street (lately trading 


at 7, Gt. Castle-strect), Oxford-street, London, W., has been adju- . 


dicated bankrupt. 


The public examination of Hy. К. P. Barham (trading as the 
South of England Electrical Engineering Co.), 60, Fratton-road, 


Portsmouth, will take place on April 25 at the Court House, 5% 
Thomas-street, Portsmouth. 


Claims against the Contraflo Condenser Co. (Ltd.) and the Con- 


traflo Continental Patents Co. (Ltd.). whose undertakings are to be 
transferred to the Contraflo Condenser & Kinetic Air Pump Со. 
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(Ltd), by May 7 to Mr. W. S. Gregg, З and 5, Crown-court, Old 
Brad-street, London, E.C., at which address meetings of creditors 
will be held on April 21. ; 

A meeting to receive an account of the winding-up of Amalgamated 
Dry Ratteries (Ltd.) will be held on May 26 at 394, Moorgate Station- 
chambers, London, Е.С. 


A meeting to receive сп eccount of the sinding-up of the City of 
Wellington Electric Light & Power Co. (Ltd.) will be held on May 23 
at IS, Dashwood House, New Broad-street, London, Е.С. 


PATENT RECORD. 


— в 


APPLICATIONS FOR PATENTS. 


Nore. -The undermentioned Applications (except those marked 1) are not open to 
publ. tespection until але acceptance of Complete Specifications. Those marked * are 
oper for inspection 12 months after the date attached to them, if they have not been published 
preeisusly in the ordinary course. Names within parentheses are those of communicators 
q inventions, When comziete Specification accompanies application, an asterisk ts affixed. 


February 7, 1910. 
258] АгАм$ Mro. Co. (Cutler Hammer Mfg. Co.. U.S.) Electric switches.* 
2.83 WrstiNoHOUSE. METALLFACEN GLUHLAMPENFABRIK С.м.в.Н. Decarbonising 
metalic filaments for incandescent electric lamps. (Date applied for. 19/2/09.)*t 

3.07 Seckiinc. Shade carriers for electric lamp-holders. 
331 BT-.H.Co. (С.Е Co., U.S) Electric braking. 

0:2 Ритих Dynamo МЕС. Co. & Poot. Dynamo-electric machines. 
3713 WissCECUGH. Safety apparatus for use with electrica! installations. 
315 Саке Are lamp.’ 


1219 Laukis & Hunter. Electric telegraphy. 


February 9, 1910. 
52 Beexrey. Cleaning and disinfecting telephone receivers. 
å Po.ey. Motorsstarting switches. 
Xs Скит & Hive. Electric controllers. 
iit В.Т.-Н. Се. (С.Е. Co., U.S.) 
tyre. 
311? Sievens-ScuucKERTWERKE С.м.в.Н. Transmitting power by means of poly- 
phase alternating electric currents. (Date applied for, 27 2,09.)*f 


3,118 Sevens Becs. & Co. (Siemens & Halske Akt.-Ges., Germany.) 
exchanges. ® 


3 
И; 
) ; 

3. 


Alternating-current motors of the commutator 


Telephone 


February 9, 1910. 
3 125 Parsons. Drivine pear for ignition marnetos and similar devices. 
3137 Rugs Mechanical ears, crossings, switches. frogs and section insulators for sup- 
porting the overhead wires for electric tramways. 
3.153 Kio. Morse signalling apparatus. 
их Сновтон & Ѕмітн. Alternating-current induction motors. 
163 Asectt, Cookine and the like by electricity or otherwise. 
‘74 HrexgAM. Electricity motor meters. 
155 св. Portable electric lamps. 
186 Qan, True & Wave-Browne. Electric lamps. 
I COMPAGNIE DE SIGNAUX ELECTRIQUES FOUR CHEMINS DE FER. 
way points and signals. (Date applied for, 11,2;09.)*f 
325 Сагоу, Flexible electric wires or cables. 
323 Sig & Butt. Induction coils and transformer apparatus. 
Б February 10, 1910. 
32% Srrasve & CHAMBERLAIN & Ноокнлм. Prepayment electricity meters. ° 
S Ezis. Expansion device for а gasolier. electrolier or the like. 
$24 Haxnceck & Dykes. Electric meter systems. 
337 СЕНЕ. Electric chisels. 
3315 EzsetissEMENTS DE Dion Bouton (Soc. Anon.). Electric ignition devices for 
internal combustion engines, (Date applied for, 11 2,09. *t 
StacHiw. Mavneticore separators, (Date applied for, 19:2 29.)*+ | 
у & Млвкт. Electric switch for electric lamp-holders, wall switches and 
the line, 
3322 Leiter. Induction spark arrester for direct-current apparatus. 
$35 ADAM. Protecting electric conductors. 
33% В.Т-Н. Со. (С.Е. Co.. U.S.) Brushes fcr dynamc-2lectric machines. 
VM Велино ё Со. (Juzo Kajiura, Japan.) Electric telegraphy. 
February 11. 1910. 
33$ Pare. Grid fer electric Storage biens 
3i Pare. Storage batteries. 
333 Wixtexs. Combined trolley-wire hangers and automatic circuit-breakers.* 
wit Sizvens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Telephone 


3, 
3 
J 
3 
3. 
3 


Controlling rail- 


exchanges. * 
Electric valves. (Date applied for, 198,09. Comprised in applica- 
пот No 19.090, dated 19809)" T 9 < r di 

541 Prev & Brown. Systems for teleeraphy and telephony. 

vl У сита АномумЕ ELectRo-METALLURGIQUE (PROCEDES PAUL Сікор). Supply- 
| ne ecc furnaces with polyphase currents, (Date applied for, 26;8,09.)*ї 
435 LerwER. Electric lighting of trains. 

February 12, 1910. 


i : | : 
$362 ©тттнЕвт & Pitt & Pitt. Cranes and winches operated by electric motors. 


3975 Swit. Portable electric lamps. 


9.216 ASHTON, Reduction of voltage at terminals of electric lamps working on alternatc- 
Current circults, 


SPECIFICATIONS PUBLISHED. 
aoe 1909 SPECIFICATIONS. 
An MASCCRD, Lanse & Сниту. Motors and transmission gear. 
ate LAWBARM, Contact-makine devices. 
-X9 READ. Starting and controlling electric motors. 


Rerulating ste . 
J zr system for alternate-curront 
apy ued for, 3 2 28, 7” I 


apr 
5 m aA Controllers for electric motors. | 
а Арам5 Electrodes of scondary batteries (accumulators). 
27 Reeve AER Е | 
noo Е 4 "ogg. Switches for electrical purposes. | | 
| Sx, Unipolar turbo-dynamo with the blade wheels running in opposite 
PX T. NE, Plug fuses and fuse boxes. 


3.45 B Electrical controllers. 
К-К PAYE-HANSEN & LUSTSGARTEN. 


p 
Systems 


installations. (Date 


(Date 


Alternating electric current distribution 


TA 
сэ 


AIE Siue, | | 
317 5 -EX Соноитз & Еымотт. Switches and adapters for controlling lamps. 


au Electric switchs, electricity meters and sim'lar apparatus. (Cog- 
3l с EE cation, 18 268 99.) 

L 2 АгАм5 Mro, Со. Electrical resistances. 
iv» qus e \Мерме ке. Protective devices for power transmission systems. 
БАРЕ У ive lames, (Addition to No. 27.536,08.) 
омеае systems for electric motors. 

ELL & Perry. Electric radiators and other apparatus. 
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COMPANIES’ MEETINGS AND REPORTS. 


ex pers 


AIRDRIE & COATBRIDGE TRAMWAYS CO.—The capital expended 
during 1909 was £104.7s. 14., making the total expenditure £67,304.16s.4d. 
The revenue for the year amounted to £11,666. Os. 2d. compared with 
£11.808. 8s. 2d. for 1908. After deducting all expenses (including repairs 
and maintenance, interest and provision for permanent way renewals) 
the profit was £1,700. 10s. 1d., which, added to £282. 17s. 1d. brought 
forward, makes &1.983. 73. 24. £200 has been placed to sinking fund for 
loan redemption and £250 to depreciation reserve. А dividend at the 
rate of 3 per cent. per annum on the ordinary shares (£1,350) is recom- 
mended, leaving £183. 73. 2d. to be carried forward. 


ARBROATH ELECTRIC LIGHT & POWER CO. (LTD.)—At the mecting 
on Tuesday the Chairman, Mr. €. Balfour, stated, in the moving the 
adoption of the annual report, that there had been a satisfactory in- 
crease in the business of the company during the past year, and that it 
was advisable to extend the plant at the power station. The net profit 
was £426. 16s. 6d., and a total of £503. 9s. 6d. was being carried forward. 


BELL'S ASBESTOS CO. (LTD.)—The directors’ report for 1909 states 
that the net profit was £13,902, and with amount forward (£15,266) made 
£29,168. The absorption of the United Asbestos Co. has been effected. 
А dividend is recommended of 1s. 64. per share (tax free) (making 124 
per cent. for the year), carrying forward £14,168. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)— The report of the direc- 
tors for the half-year ended Dec. 31 last shows that the total receipts 
of the six months were £16,376. 15s. За, and expenses £6.415. 1s. 7d., 
leaving а balance of £9.961. 13s. 84.. to which has to be added 
£7,059. 5s. 5d. brought forward, making £17,020. 19s. Id. £2,000 has 
been added to reserve, which now stands at £116,000. The preference 
dividend absorbs £3,000, leaving £12,020. 19s. 14., and the directors 
recommend payment of a dividend at the rate of 6 per cent. on the 
ordinary shares, tax Нее. £7.220. 19s. 1d. is carried forward. The com- 
pany's cables continue in good working order. 

CRAIGPARK ELECTRIC CABLE CO. (LTD.)—The nett profit for the year 
ended March 31 was £6,243. 14s.. which, with £477. 6s. 2d. brought 
forward, makes £6,721. Os. 24. The directors recommend that £500 be 
applied towards depreciation of buildings and machinery, that £500 be 
placed to reserve and that dividends of 6 per cent. per annum be paid on 
the preference and ordinary shares, leaving £1,221. 0s. 2d. to be carried 
forward. During the year the company's business bas continued. to 
extend. The result, however, has not been so satisfactory as could. be 
desired, and is entirely due to the great increase in the price of raw rubber, 
The directors have appointed Mr. Peter Rintoul, C.A., to the vacane 
the board caused by the death of Mr. W. В. Dick. 


DEUTSCH-ATLANTISCHE TELEGRAPHENGESELLSCHAFT (COLOGNE!|— 
The report of the directors of this company for the year ended Decemtker, 
1909, states that the receipts from the Atlantic and the Vigo cables 
excceded those of 1908. The Norddeutsche Seekabelwerke А.С. 
(Nordenham) have been engaged upon the laying of the first portion of 
the cable to South America, and will probably be fully employed during 
1910. The net profit. was M.2.520.890. (£126,045), compared with 
M.2,154.407 (£107,720) in the previoüs year. M.126,044. (£6,302) has 
been placed to reserve and M.500.000 (£25,000) to special reserve and 
repairs funds ; dividend of 7 per cent. (as in 1908) requires М1 680,000 
(£84.000) and M.475,549 (£23,777) is carried forward, compared. with 
£22,271 last year. 


ISLE OF WIGHT ELECTRIC LIGHT & POWER CO. (LTD.)—At tho 
recent meeting of this company the chairman (Mr. К. Е. Gripper) stated 
that they had added the equivalent of 4.000 8 c.p. lamps to their system, 
and the revenue had increased by £450. The year's trading showed an 
increased profit of £145. | | 

LA PLATA ELECTRIC TRAMWAYS CO. (LTD.)—At the mectine on 'Tues- 
day the chairman (Mr. W. Hamilton) said the electrification of the first 
section of the tramways. comprising over З miles of single track, was 
opened for traffic at the beginning of January. and а second section (com- 
prising 5 miles of single track) was opened on 3rd inst. 
tions included most of the principal lines of the cit v. 
ing by electricity were satisfactory. 


LISBON ELECTRIC TRAMWAYS (LTD.)—The result of the operations 
for the past year, after deducting interest, London office expenses, &c., 
shows a net profit of £103,766. 1s. 9d., added to £3,380. 45. 2d. brought 
forward, making £107,146. 55. Ца. £35,000 has been placed to deprecia- 
tion reserve. £5.000 to credit of exchange reserve. and £5,000 as a nucleus 
for the future establishment of an emploves pension fund. Investments 
have been written down to market value. After. providing for these 
charges the available balance is £62,146. 5s. ИЧ.. and. preference divi- 
dend (£25,533. 3s. 8d.) has been paid. An interim dividend of 24 per 
cent. has been paid on the ordinary shares (515.520. 13s.) and payment 
of a final dividend of 3 pcr cent. (£19,020. 15s. 7d.) is now reconimended. 
making 5} per cent. for 1909. "he balance (£1.741. 138. 8d.) is carried 
forward. Fraffics continue satisfactory, апа show a steady increase 
over 11908, 

LONDON UNITED TRAMWAYS |LTD.)—For the year ended Dec. 31. 
last the gross receipts were £318,226. 6%. 3d.. and working and general 
expenses, maintenance and repairs. £226,566. 15s. Sd... leaving, with 
balance forward, net revenue 91.956. Ss. 3d. After payment of interest, 
&c., there remains £21,820. os, та. £21,000 is put to reserve for renewals 
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and £050. 5s. 7d. carried. forward. Gross receipts show a decrease of 
£30.163. 185. 7d. and working expenses an increase of £6,334. Па. 6d. 
compared with 1908. The directors have carefully considered the con- 
dition of the permanent way and rolling stock, and they deem it advisable, 
from the standpoints of both economy and efficiency, that certain repairs 
which have become necexsary should be undertaken immediately. They 
therefore propose to forego payment of any preference dividend for the 
past vear, and to utilise the reserve funds for these repairs. The directors 
have deposited a bill to extend the period for the reconstruction for electric 
traction of the tramway along the Kew-road, Richmond. Nir Clifton 
Robinson having resigned the position of managing director апа en- 
gineer, Mr. А. H. Stanley has been appointed to succeed him as managing 
director and Мт. Jas. R. Chapman, having returned to the United States, 
has resigned his seat on the board. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—.\t the meeting last 
week the chairman (Mr. E. Garcke) said the tribulations of most tramway 
companies in this country were so great and so well known that the 
shareholders of the company had some difficulty in believing that their 
position was satisfactory, that the prospects were good, and that the 
payment of a dividend at the rate of 5 per cent. on the ordinary shares 
was compatible with the maintenance of the property and the adequate 
provision. for depreciation. Nevertheless, such were the facts. 'The 
primary reason of that contentment and the absence of anxiety was 
undoubtedly the arrangement which they were able to make with the 
local authorities. ‘This enabled. them to maintain а contented and 
eflicient stat of officials who were able to devote the whole of their 
energies to. the. development of the business. With the extensions 
opened during the past year they had practically completed. that impor- 
tant system of tramways and light railways in the North Metropolitan 
area. Their network was fed and tapped by no less than five terminal 
stations of tube railways. That would at once indicate the enormous 
scope there was for the development of tramways in the area. Those 
tube railways were a great advantage to them, but he was quite justitied 
in saving that the advantage to the tubes was also great. They had 
powers for a small tramway at Watford, which was still under considera- 
tion, and there were one or two smalt lines to be completed. There was 
а small connecting tramway line from Enfield to Ponder's End, and a 
small extension at Harrow-road. With those exceptions, the system 
Was practically complete, and they might, at any rate for the immediate 
future, consider the capital account of the company as closed. With 
regard to the North Metropolitan: Power Co., the increase in power con- 
sumers was quite satisfactory, amounting to something like 70 per cent. 
in the past year, and as the districts developed Бу means of the travelling 
facilities now completed, and the general favourable situation of the 
area in regard to manufacturers, бе. he had no doubt that the business 
of the Power Company would steadily increase. The dividend on their 
shares in that company this year was 6 per cent., against 5 per cent. in 
the preceding year, They were now free to devote their energies to the 
developmeat of the Power Company, which was capable of very con- 
siderable extension, and upon the working up of tneir traffic on the 
tramways and И rulways. 


ORIENTAL TELEPHONE & ELECTRIC CO. (CTD.)—Including £5,263. 4s 
brought forward, deducting the interim dividends of 3 per cent. on both 
the preference and ordinary shares, and making provision for redemption 
of debenture stock. and other charges, the amount to be dealt with for the 
year to Dec. 31 is £28,904. дн. The directors recommend payment of the 
tinal preference dividend (£1,500) and a final dividend of 5 per cent., 
tax free, on. the ordinary shares (making 8 per cent. for the year) 
(£8,965. 133.). the transfer to reserve of £7,500 and of £500 for contem- 
plated pension scheme, leaving £10,528. 12s. to be carried forward. The 
exchanges worked by the company continue to show improving revenues. 
In Mauritius negotiations are still proceeding with the Government with 
a view to enlarge the field of operations. The Indian local companies 
report a continued accession of subscribers, The Bengal Telephone Co. 
has declared the same dividend as for 1908 (5 per cent.) and the Bombay 
Telephone Со. 7 per cent. (against 6 per cent. for 1903). The Telephone 
Co, of Egypt has also shown further increases of business during 1909, 
and has again declared a dividend of I0 per cent. for the year on both 
preferred and deferred shares. The China & Japan Telephone & Electric 
Co. also made good progress, and dividends of 5 per cent. for 1908 and 
1909 have been declared. 


ROTHESAY TRAMWAYS CO. (LTD.)—' The total revenue for 1909 was 
£10,562. 163. compared with £10,431. 17s. 2d. for 1908. The working 
expenses (£5,680. 16s. 7d.) showed a decrease of £207. 185. 8d. After 
deducting expenses and. providing €400 for renewals, the balance is 
£1.306. 18s. 4d. making, with £82. 105. 5d. brought forward, £1.389. 8s. 94. 
The directors recommend that £400 be applied to sinking fund for loan 
redemption, and £100 to depreciation and reserve, and that a dividend at 
the rate of I per cent. on the ordinary shares (£638. 15s.) be paid, leaving 
£250. 133. 9d. to be carried forward. 


SOUTHPORT TRAMWAYS CO. (LTD.)—At the meeting on Monday the 
directors report stated that the decrease in traffic receipts was mainly 
due to unfavourable weather and trade depression. but the competition 
of the electritied section of the Lancashire & Yorkshire Railway and of 
the Southport Corporation tramways had not been without its effect on 
the receipts. After paying £5,573. 8s. 4d. to the local authorities under 
various agreements and other sums, the accounts showed a debit balance 


of £818. 145., which, reduced by £126, ]8s. 8d. brought forward, left a 
debit balance of £691. 153. 4d. 


NEW COMPANIES. 


[e ннан 


BRITISH ALUMINIOM CO. (LTD.) (108,758) —Кер. April 12, capital 
£1,000,000 in £1 shares (500,000 preferred), to acquire any minerals, 
claysor other substances suitable for the production or manufacture of 
aluminium, sodium, iron or other metals, to carry on tho business of 
miners, manufacturers of and dealers in aluminium and its alloys, &c., 
to acquire and deal in any manner with all or part of the undertaking 
and assets of the Loch Leven Water & Electric Power Co., and to adopt 
an agreement with the British Aluminium Co. (Ltd.) (in liquidation). 

BRITISH ARC WELDING CO. (LTD.) (108,759)—Reg. April 11, capital 
£15,000 in £10 shares, to carry on the business of welders, electrical, 
civil and mechanical engineers, electricians, &c. Private company. 
First directors, В. S. Kennedy and J. Kennedy. Reg. ottice, Suffolk 
House, Laurence Pountney-hill, London, E.C. 


ELECTRICAL TRUST (LTD.) (108,846)-—Reg. April 14, capital £2,500 
in 2,000 ordinary shares of £1 each and 10,000 founders' shares of 1s. 
cach, to carry on the business of electrical, telegraph, telephone and 
mechanical engineers, cable makers, dealers in electrical and other 
motors, ;'enerators and accumulators, &c. Private company. First 


directors, J. Metcalfe and A. C. Vincent, Reg. oflice, 9 & 10, Pancras- 
lane, London, E.C. | 


HILL, HARDING & CO. (LTD.)—Reg. April 16, capital £1,000 in 95) 
preferred ordinary shares of £1 each and 1,000 deferred shares of 13. 
each, to carry on the business of electrical and surgical instrument 
manufacturers carried on as Hills, Harding & Co., together with a 
certain invention for an improved device for controlling an auxiliary 
electric circuit requiring a voltage which is lower than that of the 
source of electrical supply. Private company. First directors, H. W. 


Hill ‘life director), Н. W. Chapman and W. G. Harding. Rey. office, 
Shandon-road, London, S. W. 


NU-ADS (LTD.) (108,858) — Reg. April 14, capital £2,000 in £1 shares, 
to take over certain patent rights from F. J. Blaxley, С. C. Chapman, 
А. C. Harris and Е. Н. Blaxley, to carry оп the business of manufac- 
turcrs of and dealers in electric advertising signs, &c. Private com- 


pany. First directors, F. J. Blaxley (managing director) aud А. С. 
Harris. 


RAILOPHONES (LTD.) (103,910)—Reg. April 16, capital £500 in £1 
shares, to carry on the business of electricians, telegraph and tele 


phone instrument makers, engineers, wire drawers, &c. Private com- 
pany. Кер. оћсе, 21, Wood End-road, Erdington, Warwick. 


A. WARD & CO. (LTD.) (1(8,793) —Reg. April 13, capital £3,000 in 
£1 shures, to carry on the business of electrical, automobile, mechanical 
and general engineers, founders, boiler makers, &с. Private com- 
pany. First directors, А. V. Ward and G. L. Kirkpatrick. Reg. 
otlice, 85, Shaftesbury-avenue, London, W. 


CITY NOTES. 


eum ooa 


MEMORANDA (April 21).—Bank rate 4 per cent. (since March 17, 
1910). Price of silver, 2414. per oz.  Consols 805—818 for money 
and 81—81$ for account.  Consols Pay Day, May 5; Stock and 
Shares Continuation Days, April 27 and May 10 ; Ticket Days, April 28 
and May 11; Pay Days, April 29 and May 12; Mining Shares Carry 
Over Day, April 26. 

Prices оғ METALS (London).—Copper, cash, 55% ; three months, 
57%. Lead, English, 12; —131 ; foreign, cash, 123 ; three months, 12s. 
Spelter, ioreign, 223. Tin, English, 149—151; foreign, cash, 150}; 
г ч months, 1513. Iron, Cleveland, cash, 50/7, aud three monthe, 

1/7. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—An interim divi* 
dend at the rate of 8 per cent. has been declared on the deferred ordinary 
stock for the half- year to Dec. 31 last. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD).—The transfer 
books and register of holders of the second debenture stock are closed 


from 18th to 30th inst., inclusive, preparatory to payment of interest 
due May 1. 


COVENTRY ELECTRIC TRAMWAYS (LTD,)—(Ciross receipts during the 
past year were £28,350, expenses £18,729 and net earnings £9,621. Net 
profit was £6,939. The directors recommend a dividend of 35 per cent. 

EASTERN TELEGRAPH CO. (LTD.)—The company announce payment 
by warrants on May 2 of interest for the half-year ending 30th inst. on 
their 4 per cent. mortgage debenture stock. The transfer books of the 
debenture stock will be closed from 27th to 30th inst. inclusive. 

EASTERN & SOUTH APRICAN TELEGRAPH CO. (LTD.)—This company 
announce payment by warrants on May 2 of interest for the half-year 
ending April 30 on their 4 per cent. Mauritius subsidy debentures. The 
transfer books will be closed from 27th to 30th inst. idclusive. 

MONTE VIDEO TELEPHONE CO. (LTD.)—The directors have declared an 
interim dividend for the half- year ended Jan. 31 at the rate of 6 per cente 
per annum on the ordinary shares. 

MONTREAL LIGHT, HEAT & POWER CO.—.\ dividend of 13 per сеп 
for the quarter ended April 30 has been declared. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
granted a quotation to a further issue of £350,000 5 per cent. 50 year 
mortgage bonds of the Kio de Janciro Tramway, Light d: Power Со. (Lid.) 
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lack sympathy with the deputation of shopkeepers who 
desired electric light to be retained in Regent-street and 
the decision of the Council to be postponed for further 
consideration. It appears, however, that there were objec- 
tions (which were not apparent in his remarks) to the 
adoption of such a course, and had we been aware ‘of these 
the expression would not have been used. The essential 
fact remains that the price quoted by the gas company was 
much lower than that by the electric light companies for 
the same light units, and so long as that is the case, and 
the guarantees are considered satisfactory, а Committee 
have very little option but to recommend acceptance of 
the lower tender. It is interesting, however, to enquire 
why there should be such a disparity in the prices tendered. 


The Institution of Electrical Engineers. 

Ат the meeting of the Institution last week, when the 
nominations were announced for the new Council, some sur- 
prise was caused by Mr. W. A. CHAMEN proposing (in accord- 
ance with the Articles of Association) Mr. Н. FARADAY 
PROCTOR as a further nomination. This proposal was 
seconded by Mr. W. W. Lackig, and supported by 
Messrs. Н. Соіллхсѕ Віѕнор, A. Erus, Н. D. Munro, 
Е б. OkeLL, Н. T. SuLLY, С. А. І. Prusmann, М. 
1. Васне, В. А. Cmarrock, T. О. CALLENDER, D. E. 
Koverts, T. SCHONTHEIL, and А. J. Нораѕох. Mr. 
CHAMEN, in putting forward the nomination, remarked 
that he did not do so in any antagonistic spirit. This 
We can quite believe, as we think it may very well 
be said that the nominations this year are more accept- 
able to the general body of members than has often been 
the case, lt is realy just as well that the innovation 
of outside nominations should come when there is not any 
marked dissatisfaction. Undoubtedly, the present practice 
IS not satisfactory, as nominations by the Council alone 
are always liable to lead to undesirable results for very 
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DuniNG the last week the situation has become more 
clear, as it has been possible to unravel to some extent the 
basis on which the tenders stand. This remark, however, 
does not app:y to the gas tenders, for the Gas Light & Coke 
Co. are particularly reticent about the matter. Perhaps 
this attitude is only to be expected. We understand 
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put 


however, that the Gas Company are about to use for the 
90 c.p. units a new type of lamp with inverted mantle, tlie 
maintenance of which is expected to be much lower than 
that of the older form of lamp hitherto used. Even so it 
is pretty clear that the gas is being supplied at a price 
very much lower than is usually charged. The prices are 
said to be the result partly of the Gas Company's 
confidence in recent improvements and partly due to the 
necessity for regarding street lighting as an advertisement. 
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IN regard to street lighting by electricity the present 
situation is so important that we offer no apology for 
dealing with it at some length. Taking into account the 
great disparity between the tenders of the competing 
illuminants the question arises whether the electricity 
supply companies could not have quoted lower prices. 
During the past week we have taken the opportunity of 
going into this matter, and throuch the kindness of the 
various engineers, we are now able to give, in some detail, 
the figures on which the contract prices were based. 
Before doing so, however, it may be as well to point out 
that the prices for maintenance given in Table III. of the 
article on p. 66 of our last issue include, in the case of the 
electricity supply companies, a proportion of the capital 
charges necessary in connection with the new work— i.e., 
for laying the mains and services required. The outlay is, 
in some cases, very large, since some of the districts to be 
lighted, especially in the area of the Westininster Electric 
Supply Corpn., are only provided with mains to а small 
extent, and it would also have been necessary to lay 
special arc lamp services. For instance, in the case of 
one particular district in Westminster, in which electric 
light is fairly generally used, it may be mentioned that 
over £8,000 would have to be so expended, while in the 
Pimlico district, where electric lighting is not nearly so 
| general, it would be nearer £18,000. 
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Іх turning to the actual cost to the electricity supply com- 
panies, it may be well to take as an example the district 
served by the St. James & Pall Mall Electric Light 
Co. This includes not only the lighting of Regent-street, 
which has loomed large in the discussion on this question, 
but also a number of side streets where electric lighting 
ig not at present employed to any great extent. Under 
the conditions of the contract the Company were not able 
to tender for only a part of the district, and therefore, 
while they could have maintained lamps in Regent-street 
itself at a comparatively low cost, this advantage was 
ofiset by the high capital expenditure necessary in the 
rest of the district, so that the average annual charge over 
the whole area for a 3,000 c.p. unit worked out at £23 оп 
the five-year basis. This figure was arrived at as follows :— 
£7. 6s. per annum for carbons, £2. 10s. per annum 
for trimming, and £1. 14s. per annum for repairs. These 
are actual working costs and are higher than those com- 
monly found in are lighting, because not only is the 
required candle-power high but there is a considerable 
margin, a figure of 3,575 c.p. being obtained on the photo- 
meter at ground level. To these costs had to be added 
that of the current, and a figure on account of the capital 


vexpenditure necessary to instal the new system. 
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It was 
decided to supply energy at 34. рег unit, but to include the 
capital charges in the energy charge, which then worked 
out at 14d. per unit on the five years, 11d. on the 10 years, 
and 14. оп the 15 years’ contract. It will thus be seen 
that an attempt was made to pay off such capital expendi- 
ture as could be charged against the arc lighting within 
the term of the contract. In the case of the incandescent 
lighting the same policy was followed, and as the capital 
charges for mains are, in this case, large compared with the 
cost of energy, the price per lamp per annum becomes 
what seems, at first sight, unduly high. On a 15 years’ 
contract the price is naturally much lower than on a 
9 years' contract, because the capital charges are spread 
over a longer period. 
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From the result of the tenders it is quite apparent that 
the electricity companies must reduce their costs if they 
desire to obtain street lighting under the present conditions 
of competition in London. It will be admitted that the 
price included for energy was not high, but whether capital 
charges should be included on the basis considered above 
is а question that is open to some doubt. We are inclined 
to think such a policy is not expedient, and that the com- 
panies must take the same risks in street lighting as with 
private consumers, unless they are prepared to drop the 
former. Tendering was, no doubt, rendered difficult by 
the fact that in some areas there are mains already in 
existence, whilst in others there are none. Obviously the 
price desired would vary with the locality, but an average 
price has been given to cover the possibility of lamps being 
required where there are at present no mains. Thus it 
happens that the price for are lighting in Regent-street 
would be raised by the new tenders above the price at 
present paid. This seems illogical, or at least very un- 
desirable. It is important that the electricity companies 
should retain the street lighting they at present have, and 
with this object in view it would seem better to have 
quoted prices at least not higher than those hitherto 
obtained, and preferably lower. This course would certainly 
have involved a risk as to capital charges, but if necessary 
we think that this risk should be met by co-operation as 
mentioned in our last issue. The question should be 
viewed as a whole, and the damaging effect of the return of 
such thoroughfares as Regent-street to gas lighting must be 
borne іп mind. We repeat that it isa question of advertise- 
ment, and as such it may be worth while to adopt a broad 
policy and even to supply at some loss. We also think 
that the specification might very well have been drawn so 
as to alluw separate prices to be tendered for the continu- 
ance of existing lighting. The letter of the St. James’ & 
Pall Mall Electric Light Co. in another column is of 
interest’ and serves to emphasise this point very clearly. 
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Tramway Reserve Funds. 

To have to report decreased revenue is at all times a 
thankless task for a chairman of any business concern, but 
when such decrease takes place in spite of the growth of 
an undertaking, the task becomes increasingly unpleasant. 
This is, however, the unfortunate position of the London 
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United Tramways. In 1906 there were 45 miles of route 
iu operation and the traffic brought in £325,000, whilst, 
in 1909, with 55} miles of route, the revenue only 
amounted to £217,000, a decrease of £29,000 on that of 
the previous year. For this unsatisfactory progress, or, to 
be more correct, lack of progress, two reasons were assigned 
hy the Chairman at the meeting last week—namely, the 
unfavourable weather (from the trattic point of view) 
during the past three years, and the competition of rail- 
wars and omnibuses. During recent years there have 
undoubtedly been extensive changes in the means of loco- 
motion in the London area, and as the effects could scarcely 
have been foreseen a few years ago, it is not surprising that 
the estimates of the directors of the London United Tram- 
wavs as to the expansion of the undertaking have not been 
realised. To increase the troubles of the Company the 
question of renewals 13 now becoming increasingly im- 
portant; in fact, 16 has been found necessary on the present 
occasion to pass over the dividend on the preference shares 
and to devote the whole of the profits to the maintenance 
of the undertaking. The rapid increase in the cost of 
maintaining the track and equipment, with the possibility of 
а decline in the revenue due to extraneou~ causes, render it 
most important that an adequate reserve fund should be 
provided in the early days of a tramway undertaking 
Without postponing such steps until the undertaking shall 
have developed, 
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Is this connection 16 may be mentioned that the reserve 
fund of the London County Council tramways has also 
been brought into prominence during the last few days by 
the estimates of the Finance Committee of the Council for 
the current year. These were presented at the meeting of 
the Council on Tuesday last, when Mr. Hayes FisHER, 
Chairman of the Finance Committee, announced that 
a surplus, estimated at £244,132, would be shown by 
the Council’s tramway undertaking on the present year’s 
working. It is proposed to allocate the whole of this sum 
to the renewals and general reserve funds, which on this 
lasis will together amount by March, 1911, to about 
£700,000. It is interesting to notice that Mr. FISHER 
advised the Council to dismiss for the present from their 
caleulations any suggestion of relieving the rates by means 
of profits obtained from the tramway undertaking. In 
80 doing, however, he did not wish to give the impression 
that the tramway undertaking was not in a flourishing 
condition; in fact, he believed its financial position was 
very satisfactory. In view of the developments whick. 
lave taken place in the London traflic problem during 
recent years and the vicissitudes of tramways and other 
fornis of locomotion, we think the Council will be well 
advised to follow the Financial Committee's recommenda- 
hon as regards the provision of an adequate reserve fund. 
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International Conference of Government Telegraph 
and Telephone Engineers.— The first conference was held 
at Budapest in September, 1908, and in THE ELECTRICIAN 
for February 25th last we gave particulars relating to the next 
Conference, with a list of the subjects to be discussed. We 
now learn that the coming Conference will be held from 4th 
to llth September inclusive. The French Administration 1s 
disposed to hold from 4th to 18th September, in Paris (if à 
sufficient number of exhibits are entered), à public exhibition 
of existing automatic telephone systems. It is considered 
that this exhibition will greatly facilitate the study of one 
of the principal questions submitted to the Conference. The 
Administration will, if the suggestion is carried through, 
provide free space and lighting and will be responsible for the 
safety of the exhibits, which should include apparatus for at 
least 100 subscribers and should, as far as possible, repre- 
sent inter-communication stations. Particulars as to space 
required must be sent as soon as possible, but not later than 
May 20th, to M. le Ministre des Travaux Publics des Postes et 
des Télégraphes de France (Direction de l'Exploitation Télé- 
phonique, 103, rue de Grenelle, Paris). 


Systems of Charging for Electric Light.— We have received 
from Mr. А. H. Seabrook a copy of а pamphlet with this title, 
which has been issued by the St. Marylebone electricity depart- 
ment for the benefit of consumers and prospective consumers 
of electrical energy in the borough. The pamphlet contains 
a brief explanation, in as non-technical language as possible, 
of the “ maximum}-demand " and "telephone" systems of 
charging. After describing the principle of the maximum- 
demand indicator and the basis on which the consumer's bill is 
made out on this svstem, it is shown how much simpler is the 
“ telephone " system of charging, all that is necessary being 
that the consumer must fill up a form (or let the electricity 
department's representative do this) stating the particulars of 
the lamps installed. From the number and candle-power of 
these lamps the annual fixed charge 1s determined, and for all 
energy consumed a further charge of ld. per unit is made. In 
addition to simplicity, other advantages of this svstem are: 
(1) The consumer knows within about 10 per cent. what 
his annual bill will be; (2) no special wiring or meter is neces- 
sary if electrical apparatus such as irons, kettles, stoves, fans, 
&c., are installed. It should be noted that a small annual 
charge is made for each piece of apparatus installed ; thus, for 
an electric iron the annual charge (payable in advance) is 5s., 
whilst for а four-lamp radiator the consumer would be required 
to pay £1, the energy consumed, of course, passing through the 
lighting meter and being paid for at ld. per unit. An annual 
sum of £2. 2s., however, allows à consumer to instal as much 
heating and other electrical apparatus (apart, of course, from 
lighting) as he wishes. It should be noted that the * tele- 
phone" system can only be applied to premises where elec- 
tricity is' used throughout for lighting purposes. It is, how- 
ever, a distinct advance in methods of charging, and should 
do much to popularise still further the use of electric lighting 
and all forms of electrical apparatus. The fact that £7,000 haa 
been received in St. Marylebone in annual charges payable in 
advance since this system came into use is an excellent testi- 
monial to its value. Systems of charging, especially the maxi- 
mum-demand system, are a stumbling block to the lav mind, 
and we do not doubt that this pamphlet will do something to 
clear up such difficulties. ; 


Grants to University Collezes.— There was issued last 
week the report of the Advisory Committee who have been con- 
sidering the disposal of the unallocated balance of the Treasury 
grant for 1909-10, after payment of the general grants to 
recognised colleges. With a view to the approaching те- 
allocation of grants for the quinquennium beginning with the 
financial year 1910-11, the Committee have had under con- 
sideration the question whether any new colleges should be 
added to the list of those which participate in the Treasury 
grants. The following colleges have therefore been inspected : 
Royal Albert Memorial College (Exeter), East London College, 
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Birkbeck College and Hartley College (Southampton), the 


last-mentioned college being in receipt of a temporary grant. 
The Committee first draw attention to some general considerations. 
They state that * Besides some institutions in London, there are several 
in various provincial centres of population which offer facilities for study 
and instruction of a university standard, both in pure science and in 
literary subjects, and that students attending them do, as a matter 
of fact, obtain the instruction they require in preparation for intermediate 
and final university examinations. Some of these institutions are in 
more or less intimate connection with the local university ; others at 
present depend upon the external examinations of the University of 
London. These institutions do not in all respects satisfy the conditions 
which have been laid down as required to justify inclusion in the list for 
university college grants, but they are practically local colleges. perform- 
ing a useful function as centres of literary culture as well as of technical 
or professional education. "lhey deserve direct encouragement in this 
work, but it would be а misfortune to offer that encouragement in à way 
or on grounds which would tend to lead them out of their proper line of 
development as local colleges under distinetly municipal management. 
Nuch a policy, if carried out in advance of any real demand, is likely, 
instead of raising the general standard of the institutions as a whole and 
widening the range of learning and intellectual interest in the centres 
which they serve, to result in the provision of inferior university courses 
— inferior, that is, to those which exist in an institution where experience 
has shown that real university work can be carried on as the centre of 
intellectual life over a wide area. The growth of a true university insti- 
tution is a slow business, is likely to be hindered rather than promoted 
by attempts at hasty development, and is certain to fail if such higher 
instruction as the neighbourhood is ready and anxious to receive is not 
made the basis of its development.” On these considerations the Com- 
mittee are unable to advise that the Hartley College, Southampton, 
should remain permanently on the list of university colleges in receipt 
of а Treasury grant. In order that the work of the college may not 
suffer during a transitional period they recommend that the grant, 
reduced to £1,500. be continued for the year ending March 31, 1911, but 
по longer. The Committee are also unable to recommend that the 
Royal Albert Memorial College, Exeter. and the Birkbeck College should 
be added to the list of university colleges receiving Treasury grants ; 
but they recommend that the East London College should be awarded 
a grant, provided: (1) The college continue to be recognised as а school 
of the University of London: (2) that it be incorporated as а public 
educational institution; (3) that after such change by scheme in its 
standing and constitution as may be required, the resources of the 
college be sufficient for its support as a university college in accordance 
with the conditions prescribed by Section А of the Treasury Minute of 


June 3, 1909. The recommendations of the Committee have been 
approved. 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. J. Rezelman contributes an article on ** Leakage Reactance." 


At the Institution of Electrical Engineers yesterday evening a 
Paper was read by Mr. W. W. Wood оп‘ Earthed versus Insulated 
Neutrals in Colliery Installations.” 


Last week the Friday evening discourse at the Royal Institution 
was delivered by Мг. T. Thorne-Baker, the subject being “ The 
Telegraphy of Photographs, Wireless and by Wire." 

Baku (Russia) municipality has recently raised a loan of 27 million 
roubles for electricity supply. electric tramways, «е. 


It has been decided to convert the Northern Leopoldina (Brazil) 
Railway to electric traction. 


The Southern Nigeria Railway Со. are about to raise a loan for an 
electric power station. for the construction of electric tramways at 
Dairen, &с. 

Leicester Corporation have decided to put down additional 
generating plant at the tramways power station, at an estimated 
cost of £19,190. 

London County Council recently communicated with Hackney 
Borough Council on the period of the loans sanctioned for the 
electricity undertaking. and suggested that instead of building up à 
large reserve fund it would be advisable to reduce the period of the 
current loans to periods equivalent to the terms now allowed by the 
County Council. 

At the annual dinner of the Midland branch of the Electrical 
Contractors Association last week the secretary, Mr. L. G. Tate, 
announced that his Association was in negotiation with the Associa- 
tion of Municipal Corporations to see if some understanding could 
be arrived at. | | | 

Hampstead (London) have decided to dispose of some of the exist- 
ing plant at the electricity works and to obtain tenders for new plant 
at a total cost of about £18,000. 

L«gal.—The proceedings before Mr. Justice Parker, on a motion 
bv the Corporation of London to prevent the County of London 
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Electric Supply Co. from opening up London Bridge for the purpose 
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of laying mains to link up the Company’s southern and northern 
generating stations, were interesting from the fact that they show 
how London Bridge, although an important public thoroughfare, 
is held by the City Corporation to be outside any possible area of 
electricity supply at present constituted—that is to say, until certain 
very primitive formalities have been gone through, London Bridge 


can offer successful opposition to the connection of the north and 
south of London electrically. 


INSTITUTIONS AND SOCIETIES. 


INSTITUTION OF CIVILJENGINEERS.—At the annual general meeting 
Jast Tuesday the result of the ballot for the election of officers was 
declared as follows: President, Mr. Alex. Siemens ; Vice-presidents, 
Dr. W. C. Unwin and Messrs. R. Elliott-Cooper, A. G. Lyster and 
C. A. Brereton ; Members oj Council, Mr. J. А. Е. Aspinall, Mr. В.Н. 
Blyth, Mr. J. A. Brodie, Mr. W. B. Bryan, Col. R. E. B. Crompton, 
Mr. W. Davidson, Mr. E. B. Ellington, Mr. M. Fitzmaurice, Mr. J. P. 
Griffith, Sir А. Hadfield, Dr. С. A. Harrison, Мг. W. Hunter, Mr. 
G. В. Jebb, Mr. Н. E. Jones, Sir W. T. Lewis, Мг. Н. О. Lumsden, 
Sir T. Matthews, the Hon. C. А. Parsons, C.B., Mr. Alex. Ross, Mr. 
J. №. Shores, Мг. Е. J. E. Spring, Mr. J. Strain, Sir Е. В. Upcott, Sir 
P. Watts, Mr. W. B. Worthington and Mr. A. F. Yarrow. 


It is announced that the 18th * James Forrest " Lecture will be 
delivered at The Institution оп Wednesday, June 22nd, at 8 p.m., 
by Sir John Gavey,' C. B., his subject being'* Recent Developments 
of Telegraphy and Telephony." 

GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
At the meeting of this section, held on Tuesday, April 12th, the fol- 
lowing nominations for the committee of the section for the session 
1910-11 were made: Chairman, Mr. Sam Mayor; Vice-Chairman, 
Mr. J. A. Robertson; Hon. Secretary and Treasurer, Мг. J. Е. Sayers ; 


Committee, Messrs. W. McWhirter, T. B. Murray, T. C. Parsons and 
J. Ferguson. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, April 29th (to-day). 
STUDENTS’ SECTION ОЕ THE INSTITUTION OF Стул, ENGINEERS. 
Visit to Southampton Docks, and to Messrs. Harland & Wolff's 
Engineering Shops. 
TUESDAY, May 3rd. 
ELEcTRO-HARMONIC SOCIETY. 
4:30 pam. Annual General Meeting at the Institution of Electrical 
Engineers, 92, Victoria-street. 
WEDNESDAY, May 4th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. iv 
7:45 p.m. Annual General Meeting at 92, Victoria-street. S.W. 
The Paper announced to be read at this Meeting has been 
cancelled. 


THURSDAY, May 5th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
5 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Paper оп " A Telephone Relay,” by Mr. S. G. Brown. 
RONTGEN SOCIETY. | 
8:15 p.m. Meeting at 20, Hanover-square. Paper on “ Quantita- 
tive Measurements of the Conversion of Cathode Rays into 


Röntgen Rays by Anticathodes of different Metals," by Mr. J. H. 
Gardiner. 


IRON AND STEEL INSTITUTE. 
Wednesday and Thursday, May 4th and 5th. 


10 «a.m. Meetings at the Institution of Civil Engineers. Great 
George-street. Among the Papers to be read are the following : 
“ On the Girod Furnace and the Electric Smelting Works of the 
Paul Girod System," by Prof. W. Borchers; * On the Progress 
of Electric Smelting.” by Mr. D. Е. Campbell, and “ On Develop- 
ments in the Production of Electric Power ; т 
and Bearing upon the Iron and Steel Industries, by Mr. 
Selby Bigge. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. В. E. В. Crompton, ks 
The following orders have been issued for the current wee Um 6:45 
Monday, Мау 2nd, " A" Company.—Recruits Infantry Drill, 6 to v 
p.m. Company Drill. 7 to 9:30 p.m. | к 
Tuesday, May 3rd, “ B " Company.—Company Drill, 7 to 9:30 p.m. 
Wednesday, May 4th.—Gymnasium, 6 to 9:30 p.m. | 0:45 
Thursday, May 5th, С?” Company.—Recruits Infantry D = 
p.m. Company Drill, 7 to 8 p.m. Technical Drill, 8 to " 1.30 p.m. 
Friday, May 6th, “D” Company.—Company Drill, 7 to 8: 
Technical Drill, 8:45 to 9:45 p.m. | WEG: 
Saturday, May 7th, “ D " Company.—Company Drill, 3:15 to 4:15 р 
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EARTHED rzzsUS INSULATED NEUTRALS IN 
COLLIERY INSTALLATIONS.* 


BY W. WELLESLEY WOOD. 


Summary.—The author discusses in detail the advantages and dis- 
advantages of workingin a three-phase colliery installation with an earthed 
as against an unearthed neutral. Although a hard and fast rule cannot 
be laid down, he concludes that generally an insulated neutral is better 
where permanent. plant is at work and the cables are not liable to injury. 
Where portable machines are used or cables are liable to damage, automatic 
devices may be installed. Aseparate transformer with earthed neutral 
might be used to supply this plant. 


A great deal of attention has recently been attracted to. the 
question whether a three-phase colliery installation should work 
with an earthed or insulated neutral, and not only are there a 
number of supporters of both systems, but also a number of long- 
standing examples of each at work both on high and medium pres- 
sures, and with current taken in some cases from a supply company 
and in others from their own generating plant. Conditions vary so 
greatly in collieries and mines that what is suitable and perhaps 
necessary in one case may be absolutely dangerous in another. The 
principal advantages of each system are as follows :— 


Earthed Neutral.—(1) Maximum potential to earth of any phase 
limited to 58 per cent. of line voltage. (2) Leakage to earth pro- 
bably results in isolation of the damaged circuit. (3) Leakage 
tripping devices can be used which switch off the supply when an 
earth occurs on one phase, reducing danger of shock and explosion. 


Insulated Neutral.—(1) Danger of shock and explosion is reduced, 
as contact with earth and one phase does not complete the circuit. 
(2) Àn earth on one phase does not cause an interruption of supply, 
for the same reason. (3) Stress on insulation under normal circum- 
stances is less, and liability to flash to metallic casings considerably 
less. (4) Only two-trip coils instead of three are required to protect 
each cireuit where an automatic switch is installed. 


Power Taken from a Supply Company.—As the principal con- 
sideration is the safe operation of the underground plant, it is only 
preposed to consider briefly how the question affects generating 
machinery and transmission lines. Many collieries now take their 
power from a supply company, and where such an installation is 
connected without the intervention of a transformer, advantages 
(1) and (2) of the insulated system are minimised, as an earth on any 
part of the supply company's mains (possibly in another colliery) 
will have the same effect as an earth on the installation, but be 
bevond its control. Under such circumstances, and particularly 
where the voltage is high, say 5,000 or over, it is probably better 
to earth the neutral so that a faulty installation is isolated, and 
the stress to earth on healthy plants kept permanently at 58 per 
cent. of the line volts. Ina high-tension installation the factor of 
safety of the installation is often small, and the sudden rise of pres- 
sure produced by an earth on one part of the system may damage 
the insulation of another part or cause a flash-over on motors. 
Where the supply is transformed the colliery circuit is a separately 
insulated one, and the above does not apply. 

Generating Plant.—As far as the generating plant is concerned 
(where a colliery has its own supply) the earthing or insulating of 
the neutral makes very little difference, as although with alternators 
in parallel triple-frequency currents may give trouble with an 
earthed neutral, this can be got over by only earthing the neutra] 
Of one generator, or by the introduction of choking coils, and this 
point was discussed in Mr. Rider's Paper on the London County 
Council tramways. The conditions, moreover. under which most 
colliery stations work are less strenuous than in those of a supply 
company, where interruption of the service affects a large number 
of concerns, so that the earthing of one generator at a time would 
probably work satisfactorily. 


Transmission Lines.—As far as transmission is concerned, the 
question of earthed versus insulated neutral is a very open one 
Indeed, especially on voltages under 20.000, and the President of the 
Hieh Tension Committee of the American Institute of Electrical 
| "néers, In opening the discussion on this subject. puts his con- 
cusions as follows: “That some plants earthed the neutral, and 
its engineers considered it safe, and would never think of running 
ed other way, whilst the engineers of plants which did not earth 

e would never think of doing such a thing." 

m de the neutral is earthed, it has sometimes been found pos- 
m emergencies to keep up the supply with two lines and an 
A minm, while with an insulated system the supply can be 
no ias LE abbreviated) read before the Institution of Electrical 
lut *t night and before the Newcastle local section on Monday 


maintained with an earth on one phase, if the insulation of the 
system has a sufficient factor of safety to withstand the full-line 
voltage between any part of it and earth. These points are of more 
importance on a supply company's system than on the average 
colliery installation. Before considering the underground plant it 
is interesting to note that under certain conditions it is possible to 
get the full line voltage to earth in two phases of a system even with 
the neutral earthed on both high and low-tension sides of the trans- 
formers, if these are connected star to star, and the generator neutral 
is insulated. This is due to the instability of the neutral point 
under such conditions. Very often the first indication of anything 
wrong is the arcing of the lightning arresters. 


Underground Plant.—The chief considerations in the underground 
plant are safety as regards shock and explosion, reliability and sim- 
plicity in working, and cost both of the installation and maintenance 
of the same. 


Danger from Shock.— Although even оп a perfectly insulated 
system of large size, or working at high pressure, it is possible to get 
a severe shock from the capacity effect alone, and without any 
actual circuit being completed, there is no doubt that on such a 
system there is less danger of fatal results from accidental contact 
with one live phase and earth, and particularly so on medium pres- 
sure installations. Ц must be noted, however, that very often on 
these medium-pressure systems the neutral point is connected to 
earth through the resistance of the leakage indicator. This resist- 
ance is generallv designed to pass several hundred milliamperes, 
which is sufficient to give a fatal shock, and while it is, of course, 
much safer to get a shock in series with such a resistance which 
limits the current, this danger can be reduced by using the same 
electrostatic tvpe of indieator usually supplied for higher voltages, 
or by the Nalder type of instrument which only passes а few milli- 
amperes. Considered from this point of view there is no doubt 
that a system with earthed neutral presents greater dangers. 


Limitation of WVoltage.—With an earthed system the voltage 
between any point and earth cannot exceed 58 per cent. of the line 
pressure, but as fatal accidents have occurred with voltages as low 
as 150, this limiting of the voltage is not of any very great advant- 
age, particularly in a colliery where the conditions are such as to 
make the men specially susceptible to the effects of electric shock. 


Earthing of Metal Casings.—The best protection against the 
danger of shock from conducting bodies does not lieeither in earthing 
or insulating the neutral, hut in properly protecting or enclosing all 
live parts, and in efficiently earthing to the surrounding ground all 
motor frames, switch cases, &с. The earth wire should be large 
enough safely to carry the load which will blow the fuses of the plant 
it protects, and it should be frequentlv tested for continuity. Ina 
dry pit it is often difficult to get a good earth connection, and to 
meet this difficulty some engineers carry either a separate cable or 
core for earthing purposes onlv, but this method may possibly be a 
source of danger unless the system is also earthed underground. 
For example, on a three-phase system with an earthed neutral. and 
an earth-plate at the generating supply end, a leak takes place near 
the motor on one of the outers. This motor is at work in a more or 
less insulating stratum. so that the resistance from the ground to the 
earth-plate at bank (except through the earth wire) is very high. 
The motor makes bad contact with the ground on which it stands, 
and there isa very considerable difference of potential between this 
ground and the motor. Anyone standing on this ground and touching 
the motor-case will get а possiblv fatal shock. If the neutral is insu- 
lated it is necessary to have a leak on one of the other phases at 
bank before the same conditions can apply. It may Бе thought 
that this is а rather exaggerated case, but a non-fatal shock оп 
somewhat the same principle as outlined above, and due to variations 
in the resistance of the strata, occurred recently in a collieryjin 
Scotland, and on measuring the resistance hetween an earth-plate 
at bank and an earth connection at the bottom of the shaft, this was 
found to be 300.000 ohms. With regard to this question of earth- 
ing. Messrs. J. G. and В. С. Cunliffe, in а very interesting Paper 
read before the Manchester local section, have shown that the 
resistance of an earth-plate is often very considerable, and that 
apart from the intervention of non-conducting strata the resistance 
between two plates each 13 ft. square, and arranged 200 ft. apart, 
may be about 30 ohms, so that a leakage current of a few amperes 
would cause a big drop in potential. Another very important point 
is that nearly 50 per cent. of this drop occurs within 3 ft. of the 
plates. It appears all the more necessary, therefore, in earthing 
the metallic dead portions of any system to provide several earth- 
plates distributed over the installation. Also, Messrs. Cunliffe's 
results show that there is no great advantage in making each plate 
more than about 4 sq. ft. in area. | 


Danger of Faulty Insulation.—There is, however, a possible danger 
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of shock which cannot be guarded against in this way, and that is 
by coming in contact with faulty insulation, such as an unarmoured 
damaged cable. With an earthed svstem shock as before is certain, 
with an insulated system it is likely to be less severe. Where cables 
are armoured or enclosed in a metallic covering this danger cannot 
occur as long as the armouring or cover are efficiently earthed and 
electrically continuous, If. however, a careless jointer leaves the 
armouring disconnected after a hurried repair, or the armouring is 
eaten away by bad water. Кес. the conditions are now more dangerous 
than before, as an earth may cause a considerable length of armouring 
to be alive, any part of which will give a shock. For this reason 
many colliery engineers object strongly to the use of armoured cables 
as being likely to produce a false feeling of security. 


Danger рот Explosion.—It is very doubtful whether many 
colliery managers would instal electric plant at all in places where 
there is real and constant danger of inflammable gas or coal dust, 
as it seems fairly certain from recent experiments that an are or 
flash with апу moderate amount of power behind it will ignite either 
gas or coal dust in suspension if present in suitable proportions. 
With an earthed neutral failure of the insulation of one phase to 
earth is practically bound to produce such а flash, while with an 
insulated system an earth on one phase shows on the leakage indi- 
cator, and there is, at any rate. а greater chance of isolating the 
section before any are occurs. 


Reliability of Supply.—It is sometimes desirable to run certain 
plant, even although it may be in a damaged condition. The 
stoppage of. sav, а main haulage gear will disastrously affect the 
day's output of coal —t matter of very great importance to the 
colliery manager—and very possibly if the plant can be kept going 
for а few hours till the end of the shift the fault can then be remedied 
without disorganising the working of the pit. In many such cases 
it mav be perfectly safe and advisable to run, and as the majority 
of failures of colliery plant are leakages to earth. an installation 
with earthed neutral is likely to give more trouble than an insulated 
system. И leakage trips are indiscriminately used. it is probable 
that unnecessary interruptions from trivial causes may be suffi- 
ciently troublesome to prejudice the manager against electricity and 
lead him to adopt some other motive power. 


Leakage Tripping Devices. —Neveral very interesting devices have 
been recently put on the market arranged to cut off current as soon 
as any leakage current exceeding. sav, | ampere flows. They are 
only designed for use on а system with a neutral earthed either 
directly or through a resistance, and the current at which they 
operate can be adjusted to different. values on different feeders as 
may be required. 1t is claimed that by using such switches in con- 
nection with armoured cables danger from shock and explosion is 
largely avoided, and Mr. Wedmore, in а Paper read at Barnsley. 
gave the results of some very useful experiments on cables which 
tended to show that with such a device and armoured cables it was 
very unlikely that a fall of the roof could so damage the cable as to 
cause flashing or arcing externally. Even without the leakage trips 
and with only the ordinary overload devices it appeared to һе 
generally necessary to subject the cable to " successive blows of a 
heavy hammer” before Нате occasionally issued. and apparently 
also high-tension supply was safer in this respect than medium 
pressure. In case a cable were actually suddenly severed, it seems 
hardly possible that a tlash of sufficient energy to ignite an explosive 
mixture could be avoided, whether a leakage trip was installed or 
not, and particularly if the point of failure was comparatively near 
generating plant of large capacity. It must he borne in mind, 
however. that many cables are run in places where there is no 
danger of explosion or of mechanical injury. It must be also noted 
that these devices depend absolutely on the continuity of the 
armouring or earthing being maintained. and if through carelessness 
or other cause this is not done they afford little protection against 
explosion and practically none against shock. А motor standing 
on concrete foundations is on a very good insulator, and if the earth 
connection is broken or inoperative insufficient current would flow 
to operate the leakage trip in case of leakage to the motor frame. 
which would then be raised above earth potential. We have pre- 
viouslv seen that as long as earth connections are kept in good order 
there із no danger of shoek from motor or switch casings or armour- 
ing. so that while there are undoubtedly many cases in which à 
leakage device may be of considerable use there are also тапу 
others where it would not justify the increased expenditure and 
would probably prove rather a nuisance. These devices. moreover. 
do not protect against shock from live terminals or from contact 
with a high-resistance leakage. 
¥ Simplicity of Installation.—1n the author's opinion the simpler 
the installation can be made the more likely it 1s to be kept in good 
working order, and it his generally been found in the past that it 15 
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better to rely upon having good men to look after the plant and see 
that small details such as earthing, &c., are properly attended to 
than on automatic appliances. 


Stress on Insulation.—As long as a system with insulated neutral 
is in good order the stress on the insulation is 16 per cent. less than 
on an earthed system, so that under equal conditions its factor of 
safety is greater. There is no doubt also that much greater clear- 
ances and creeping distances to all metal work must be provided 
where the neutral is earthed, to give the same factor of safety as on 
insulated systems. The advantage of the earthed system is that 
an earth on one phase soon isolates the faulty part, and does not 
increase the stress on the other parts of the system, while a similar 
occurrence on an insulated system doubles the stress on the other 
places and is likely to cause further breakdowns. This point is of 
greater importance on extra high voltages. 


Cost of Installation.—While not necessarily the first consideration, 
the question of cost in all engineering problems is of very great 
importance and one that will not be neglected by the colliery man- 
ager, Whose business it is to get the best possible financial results. 
Where automatic oi] switches are used, three relays, one in each 
phase, are needed with an earthed neutral. and only two with an 
insulated neutral. If many switches are needed, the difference in 
first cost may be considerable. "The cost of armoured cable is often 
nearly double that of unarmoured, so that if these are run in places 
where there 13 is no danger of accidental contact, damage from falls 
of roof or sets off the line or of explosion, armouring is an unjusti- 
fiable expense. The cost of maintenance is generally of greater 
importance than first cost, and it is here that the simplicity of the 
installation is of primary importance. 


Conclusions.—No hard-and-fast rules can be laid down, and every 
case should be considered broadly on its merits, but it certainly 
seems that generally an insulated neutral is better where permanent 
plant is at work and the cables are not very liable to mechanical 
damage. Where portable machines such as coal-cutters are used, 
or where cables are liable to frequent hard usage, it may be worth 
while to use automatic devices ; and in this case, if а separate trans- 
former were used to supply this plant, its neutral could be earthed 
(and preferably through a resistance) without interfering with the 
remainder of the system. Such devices, however, wil] require 
constant inspection. ‘There is another very important case which 
has not so far been considered, and that is where small lighting 
transformers are used. It would seem desirable to limit the secon- 
Чагу pressure of these to 110 volts and connect either the neutral or 
one side directly to earth. Finally, the author wishes to disclaim any 
sympathy with the present scare in regard to the use of electricity 
in mines. It is necessary in а Paper of this sort to consider how 
accidents can and may occur, but the number that actually do occur 
is extraordinarily small considering the present widespread use of 
electricity and the insufficient electrical staff employed in many 
collieries. The average number of deaths caused by the use of 
electricity in mines appears to be about 1 per cent. of all the acct- 
dental deaths in such places, and many of these cases have been 


due simply to pure accident or carelessness which nothing could 
have prevented. 


TELEGRAPHY OF PHOTOGRAPHS, WIRELESS AND 
BY WIRE.* 


BY T. THORNE BAKER. 


Summary.—The lecturer first describes the telectrograph system as 
used by the “ Daily Mirror," explaining the method of отоор 
the effect of capacity іп the lines. He then refers to the work of Prot. 
Korn with selenium cells, and finally gives particulars of the о 
ments in wireless transmission upon which he (the lecturer) 883 
recently been engaged. 


It frequently happens that when two alternate processes are 
available for certain work, and one of them is considerably less 
practical than the other, that the less practical one is possessed of 
much higher scientific interest. This may certainly be said of the 
telegraphy of pictures and photographs. The whole of the methods 
of transmission can be classed as either purely mechanical, or depen- 
dent on the physical properties of some substance which like о 
is sensitive to light. ‘The latter methods are of no little scientific 
interest, and, although very delicate and for the moment obsolete, 
there isevery likelihood of their coming into more ex tended use em 

I propose to deal with the practical more ет first. — for 
telectrograph system has been employed by the ' Daily Mirror 10^ 


MA Mar та stitution last 
* Abstract of a lecture delivered at the Roy al Institution ] 
Friday evening. 


\\ 


the transmission of photographs since July, 1909, and has been 
worked very regularly between Paris and London, and Manchester 
and London. The method of telegraphing photographs that has 
been employed on a large scale by the “ Daily Mirror " may be called 
& praetical modification of several early attempts. The effect of an 
electric current to discolour certain suitable electrolvtes or to set free 
an element or ion that can be used to form with a second substance 
a coloured product was employed in many early forms of instruments 
for telegraphing writing, &c. If we break up a photographic image 
into lines which interrupt the current for periods depending on their 
width. these interrupted currents can be used at the receiving station 
to form coloured marks which join up en masse to form a new image. 
My telectrographic process is thus briefly as follows :— 

At the sending station we have a metal drum revolving under 
aniridium stylus, to the drum being attached a half-tone photograph 
printed on lead foil. Current flows through the photographic image 
to the line and thence to the receiver. The receiver consists of a 
similar revolving metal drum over which a platinum stylus traces. 
Every time the transmitter stylus comes in contact with a clear part 
of the metal foil current flows to the receiver, and a black or coloured 
dot or mark appears on the chemical paper. But you will readily 
understand that if our reproduction— built up of these little marks. 
which have to be made at the rate of some 200 per sec.—is to be 
accurate, each mark must be only exactly as long, in proportion, 
as the clear metal space traversed by the stylus. 

It will be easier to explain the svstem by means of the rough 
diagram shown in Fig. 1. А metal drum is revolved by a motor, 
one revolution every two seconds ; over this a metal stylus or needle 
traces a spiral path in the same way as a phonograph. On the drum 
is fixed a half-tone photograph broken up into lines, and printed in 
fish glue upon a sheet of lead foil (in these line photographs the lighr 
and shade of the picture is made up of masses of thinner or thicket 
lines. with clear spaces in between). As the stvlus traces over such 
а photograph, its contact with the metal base is interrupted everv 


Fic. 1. 


time one of these fish-glue lines comes beneath it, and for such a time 


as depends, of course, on the width of the line. The transmitting 
Instrument thus sends into the telegraph lines a series of electric 
currents whose periods of duration are determined by the width of 
the lines composing the photograph. А similar stylus S., traces ап 
exactly similar path over а revolving drum in the receiving instru- 
ment. but round this drum is wrapped a piece of absorbent paper im- 
pregnated with a colourless solution, which turns black or brown 
when decomposed by an electric current. What happens then is 
that every brief current which passes through the paper causes a 
mark to appear on it. The width of the mark depends on the dura- 
tion of the current—or should do—so that these marks gradually 
combine to recompose the photographic image. 

his method is all very well in the laboratory, but when we come 
lo try It over a long distance the capacity of the line at once causes 
nous interference. If the circuit be closed by means of a Morse 
key, the time of contact at the key being |see,—a common time 
of duration of a short tap—the discharge of current from the cable 
would be considerably longer than 1 sec. When, therefore, we are 
ending signals through the line at the rate of 175 рег sec., it js 
hot difficult to see that every signal will run into the next dozen or 
fo at the receiving apparatus, and the result will be a hopelessly 
confused mass of overlapping marks. The use at the receiver of 
what I have termed a line balancer, a modified form of shunt 
Apparatus embodying the principles of wiping out residuary cu rents 
rom the cable in the way frequently made use of in duplex telegraphy, 

| rendered commercial the old ideas of telegraphing by the electro- 
3e method, and as many as 300 sharply detined chemical marks can 
recorded in | sec, by Из means. The method of application will be 
‘een ftom Fig. 1, here shunted on to the line (which is closed by the 
stylus, and the metal drum) is a circuit containing two batteries B, 
та B, and the two sections of a divided 1,000 ohms resistance, W, and 
n bunted across the variable contacts of the resistances is a variable 
the enset K. By varying the resistances W, and W, we can хату 

power of the current used to sweep out the residuary charges Іп 
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the line; the current can, of course, flow through the chemical 
paper on the drum, but the pole of the battery B, connected to the 
stylus is of oppositefsign to that of the line unit connected to it. When 
the leakance on the line is great and evenly distributed, less reverse 
current from the balancer is necessary, this being quite in accordance 
with Heaviside's formulw for telephony over lines with capacity and 
inductance. It is interesting to note, also, that by increasing the 
voltage of the reverse batteries, B, and B,, considerably greater 
contrast can be obtained in the pictures; the finer the half-tone 
sereen employed in splitting up the photographs into lines, the higher, 
again, must the voltage of B, and B, be made. 

The lecturer here again referred to the actual utility of photo- 
telegraphy. News is telegraphed in order to expedite its publica- 
tion, and photographs illustrating this news can therefore be tele- 
graphed advantageously. But where a large installation and estab- 
lishment with accumulators, a large instrument and an operator to 
work it are required, the cost of telegraphing every individual 
picture becomes quite out of proportion to its value. The lecturer 
therefore called especial attention to portable instruments, the first 
one of which was shown. А photographer going to obtain pictures'of 
some important function or interesting event can take this machine 
with him, prepare his pictures and telegraph them to his head office, 
and when the event is over return with the apparatus. For criminal 
investigations the portable instrument should become of considerable 
value. Through the continued courtesy shown Бу the Postmaster- 
General and Major O'Meara every facility has been given for develop- 
ing the work, and the uses of the portable instrument should before 
long have been amply demonstrated. 

If a picture revolving beneath a tracer has to redraw itself, as'it 
were, on à piece of paper perhaps hundreds of miles away, itYis 
obvious that each mark redrawn must occupy a precisely similar spot 
on the new paper as it does in the original picture. As cylinders ог 
drums are used in picture telegraphy, this means that they must 
revolve in perfect unison. The method of synchronising used by 
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Prof. Korn has proved very satisfactory, and has been adopted in 
practically all systems of phototelegraphy. The motors which 
drive each drum are run at about 3,000 revs. per min., and geared 
down very considerably, so that the drums themselves revolve, 
perhaps, at 30 revs. per min. ; the motors are run from secondary 
batteries and should be run for a sufficient time before beginning a 
transmission to allow of their warming up. Тһе speed of each motor 
is controlled by a regulating resistance in series with the field magnets, 
and the speed is ascertained by means of a frequency meter. 

The receiving drum is revolved a little quicker than the trans- 
mitting drum. It consequently completes its revolution before the 
transmitter. It is then stopped by a steel check, and is obliged to 
wait until the other drum has caught it up. When the transmitting 
drum has completed its turn, a fleeting contact comes into play, a 
reverse current is sent to the receiving instrument, this is led into a 
polarised relay which actuates an electromagnet. and this magnet 
removes the check. Thus both drums must alwavs start off in 
unison for each new revolution. I have found that where each 
operator endeavours to keep his motor running uniform! y by regulat- 
ing the resistance according to the fluctuations recorded by the 
frequency meter, the personal element makes itself visible in the 
results ; straight lines appear wavy, and the synchronism is not at all 
good. I therefore tried very carefully calibrating the motors by 
timing first, and then arranged that, once started, the motors should 
not be touched ; the gain in speed of each is approximately the same 
if both motors are run from secondary batteries of the same ampere- 
hour capacity, and in this way we have obtained the most perfect 
results as regards synchronisation. 

The great advantage of this process is that the whole operation 
is in full view, whereas with systems in which the received picture 
is obtained on a photographic film one has to develop such film 
before it is possible to discover whether anything is wrong. With 
the receiver described, the operator keeps his hand on the sliding 
contact of the resistances, and mercly adjusts their position during 
the first two or three seconds according to the condition of the 
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electrolytic marks—.e., whether crisp and concise or not. The 
transmitting cylinder can be used as the receiving cylinder, and the 
apparatus is thus reduced to the limits of simplicity. | 

‘Towards the end of last year I designed a portable machine, two 
of which Mr. Sanger-Shepherd has just completed, embodying in 
them à number of improvements of his own, and these machines, 
which have worked successfully on their trials, are shown. They are 
suitable for line or wireless work, and will, I believe, prove of great 
value in naval and military operations. 

The '* Daily Mirror ` inaugurated the Paris-London photographic 
service in November, 1907, with Prof. Korn’s selenium instruments. 
In this system use is made of the fact that the electrical resistance 
of the metal selenium varies according to the strength of illumination 
to which it is subjected, a beam of light passed through the light and 
dark parts of а photograph in succession being used to vary the 
strength of an electric current sent to the receiving apparatus. The 
transmitter light is concentrated from a Nernst lamp to pass through 
a revolving glass cylinder, round which a transparent photograph 
(printed on celluloid) is fixed, the beam traversing the film at its 
brightest part, where the rays come to à focus. The light which 
passes through the picture is reflected by а prism inside the cylinder 
on to the selenium cell, through which the current passes. Across 
the circuit is shunted a galvanometer of the Einthoven pattern, 
containing two fine silver strings free to move laterally in a strong 
magnetic field. These are represented by AB, the magnet poles 
being MM. When a bright part of the photograph admits of light 
falling on the sensitive cell current passes through AB, and it shifts 
aside, allowing light from a Nernst lamp N, to enter the prism P, 
whence it is retlected оп to a second cell NNS. The telephone lines 
connecting the two instruments go direct to the wires of a similar 
galvanometer, which is in series with the galvanometer of the trans- 
mitting instrument. If we imagine MM to be the receiving galvano- 
meter, then we remove the prism P. and the light acts on a sensitive 
photographic film attached to the drum С, which revolves syn- 
chronously with the glass cylinder of the sending instrument. 

The inertia of selenium once 
overcome, the metal immediately 
becomes of great use for many 
purposes. Prof. Korn's method of 
compensation is to let the light fall 
at the same time on two cells of 
opposite characteristics ; one has 
great inertia and small sensitiveness, 
the other low inertia and great 
sensitiveness. By using the two 
cells on opposite sides of a Wheat- 
stone bridge. dividing the battery 
into two parts for the other sides, 
the deflection in the galvanometer 
is very rapid. The effect is shown 
in Fig.3. The curve above the axis 
along which exposure is measured 
relates to the sensitive cell, that below this axis, to the cell of low sensi- 
tiveness. Clearly the current passed through the galvanometer is that 
obtained by joining the sums of the ordinates. ‘This gives the small 
curve shown as the shaded portion. When the illumination is thrown 
on the cell the current rises very rapidly instead of gradually, whilst 
when it is suddenly shut off (at P in the upper curve) it drops to 
zero almost instantly instead of falling gradually. This enables the 
cells to be used for the purposes of photo-telegraphy, where at least 
half a dozen changes per second are required to be recorded abruptly, 
even in transmitting the simple portraits to which the selenium 
process is limited. 

This compensated arrangement of selenium cells at once renders 
their use of practical value for various physical and optical measure- 
ments. Prof. Korn has found that for an 


illumination éI, the current obtamed 
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Compensation 
Р 


Time of Exnosure 


Fio. 3. 


increase in the 
is given bv the equation 


у=а.ёЇ. е В!” ™, where у is the current, a the sensitiveness of the cell, 
gand m its inertia constants, and e the base of Naperian logarithms, 
For two cells to be combined to the greatest advantage we must 
have them such that if their equations are respectively | 

: : 


ууа; Cl. ec P1 м Cand y,—a; ё. gud. then ZU ; y). 
t 

This makes the condition for good compensation that a, 3,— a. B» 5 
m is usually almost constant, and with suitable Giltay cells is about 
2/3. In practical language, the condition for compensation 15 that 
the principal cell should have great sensitiveness and a small inertia 
constant, the compensation cell low sensitiveness and a high inertia 
constant, the product of sensitiveness and inertia constant being 
the same in the case of both cells. 


The physical properties of selenium are of such importance that 


I feel I may be allowed to digress for a few moments to show one 
way in which they may be utilised to solve a problem that has long 
occupied many investigators—viz., the satisfactory measurement of 
the beam of heterogeneous rays from an X-ray tube. If the X-rays fall 
on a fluorescent screen of barium platino-cyanide, the screen absorbs 
them and emits yellowish-green visible rays; this transformed 
energy is capable of affecting a very sensitive selenium cell when 
placed in contact with the screen, the resistance becoming less the 
greater the fluorescence. I will take a selenium cell of approxi- 
mately 395,000 ohms resistance, over which is placed a small fluores- 
cent screen of the same size ; the cell is put in series with a battery of 
100 volts pressure, and a milliampere meter, the divisions of which 
may be made to correspond to some arbitrary scale, or to the time 
necessary for the exposure of a given make of photographic plate. 
The dividing of the scale depends on two things: first, the charac- 
teristic curve of the selenium cell connecting its resistance with the 
strength of illumination, the linear distance of the source from the 
cell being in this case the most convenient to employ. Secondly, 
this characteristic curve must be modified to meet the case of illumi- 
nation by the rays from the anti-cathode, which do not necessarily 
diminish in their power to make the screen fluoresce as the square 
of the distance from it. Fig. 4 shows the characteristic curve of a 
selected selenium cell for feeble illumination, the maximum being 
of about the same wave-length as that of the fluorescence, showing 
the relation between the current and distance separating the source 
of illumination and the cell ; and Fig. 5 the modified curve showing a 
similar relation between the current and distance between anti- 
cathode and cell, with the screen in contact. The portion of the first 
curve most nearly asymptotic is best to employ for the work, and 
from the second curve the scale of the meter can be easily calibrated. 
The actual instrument is provided with a scale divided so as to show 
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Fig. 4.—CuRVE SHOWING EFFECT OF FEEBLE ILLUMINATION ON THE 
RESISTANCE OF SELENIUM. Giltay Cell. 


Resistance of Unilluminated Cell, 395,000 oms, 


comparative times of exposure, and by its use radiographic work can 
be greatlv facilitated. 

It is interesting to note that the effect of the rays оп the fluorescent 
screen, as estimated Ьу the selenium cell, differs less with increasing 
distance, the further the anti-cathode is from it :— 


——— — 


Distance of anti-cathode | Current. recorded in | 


from apparatus. | miliamperes. | Difference. 
_ ae 
Inches. 
6 | 0-33 | s 
8 | 0-27 0-06 
10 | 0-22 0-05 
12 0-20 ( 0-02 
14 0-18 0-02 
16 0-16 | 0-02 


——— 


The lecturer next showed some of the photographic results 
the selenium apparatus of the ^ Daily Mirror " installation. 
Late in 1908 Prof. Korn introduced his telautograph, in which a 
Caselli transmitter, such as already described for the telectro- 
graph is used, and a line sketch or half-tone photograph is attached 
to the drum. The receiver is similar to that used in the gelenium 
machines, a spot of light cast on a revolving sensitive film being shut 
off every time current flows through the wire of the galvanometer an 
displaces it; when displaced the shadow of the wire falls over 2 fine 
slit placed in front of the film, and so prevents the light from passing 
through to it. The methods of synchronising the sending and 
receiving cylinders is the same as that used in the telectrograph, but 
Prof. Korn’s work was done prior to mine, and his arrangements 
were therefore copied by me. Similar methods have been adop 
for many vears, however, in certain systems of ordinary telegraphy- 


with 
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QU MA anms 


WIRELESS TRANSMISSION. 


The wireless apparatus I have used for transmitting sketches, 
writing. or simple photographic images over distances up to about 
50 miles may perhaps be looked upon as rather rudimentary, but 
it sat any rate practicable. The following experiment illustrates 
clearly how easy it really is to transmit а photograph by wireless 
under ideal conditions. I have here a small electric lamp, coupled 
up with the local side of a relay and battery, the relay being actuated 
by means of a coherer detector. At the other side of the platform 
there is a Morse key, which, when depressed, closes the primary 
circuit of an induction coil, the secondary being coupled up in the usual 
way to give oscillations. When I press the key, and thereby send a 
signal, you see that the lamp at once lights up. If the coherer be 
tapped the lamp is extinguished, and another tap of the Morse key 
causes it to light again. Now suppose that the taps of the Morse key 
were controlled by the lines in a photograph or sketch, and that the 
light from the lamp were concentrated on a revolving photographic 
film. and you will see at once how a photograph could be transmitted 
ly wireless telegraphy. 

Such a process would be utterly impracticable commercially, but 
my telectrographic system can be used with success in its place. А 
line picture is attached to the drum of the transmitter, and the inter- 
mittent current which is ordinarily passed into the telephone line goes 
into an electromagnet (M in Fig. 6), which then attracts a soft iron 
diaphragm attached to brass springs, which are fixed to two rigid 
supports. Every time current flows through the magnet coils this 
diaphragm is attracted to it, and the platinum contacts PQ are 
brought together; when the current flows, and PQ are in contact, 
the primary circuit of a transformer is closed, and the secondary 
having a spark gap and being inductively coupled to the aerial and 
earth, a signal is transmitted into space. Thus, in the wireless trans- 
mitter the only difference from ordinary telegraphy lies in the fact 
that the length of the signals and their distance apart is regulated by 
the lines composing the sketch or photograph. 
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Fic. 5.—Fr.conEscixG Power ОЕ X-RAYS AS MEASURED BY SELENIUM’ 


When working with high voltages in the primary, such as 110, 
arcing is liable to take place, and hence the distance between P and Q 
when not attracted must be considerable. This means that the dis- 
tance between the diaphragm clamps must be short, and the German- 
silver spring of which the diaphragm is made must be thick, these 
two conditions making the natural period of vibration very short. I 
have, however, found that by interposing a mercury motor-inter- 
rupter in the primary circuit, arcing is almost entirely avoided. 

The receiving apparatus is very simple, and depends, for short- 
distance Work, upon а coherer evmoscope, the decohering apparatus 
heing of a particular character. Every time an oscillation passes to 
the antenna, the coherer becomes conductive in the ordinary way, 
and a relay is actuated ; this relay is usually made to start a hammer 
vibrating, the hammer hitting the coherer, and thus causing it to 
Ise its conductive power. But a vibrating hammer is useless for 
the photo-telegraphie receiver, and it is essential to have one strike 
only on the coherer for each signal detected. 

The form of apparatus I have employed for this purpose is seen 
diagrammatically in Fig. 7. EE is the magnet which is actuated by 
the relay В. It then attracts an armature MN, which moves 
towards the magnet, poles and brings a resilient hammer, H, fitted 
with a platinum contact, P, against the coherer. The coherer AB 
5 also fitted with a collar, F, and contact pin, so that in the act of 
striking the coherer the hammer closes a local circuit, and so causes 
a black mark to appear on the chemical paper. Successive distinct 
marks can be obtained in 0-017 sec. in this way. which is con- 
siderably more rapid, I believe, than a decoherer was given credit for. 

Only sketches of the simplest character are at present being trans- 
mitted, but as you will see from the result thrown on the screen—a 
simple portrait of His Majesty the King—the images are recognisable, 


and merely require slightly more detail to make them quite com- 
parable with the early results in line obtained by Prof. Korn’s 
tel-autograph. Another result showed a plan transmitted by wire- 
less. Such plans could be drawn direct in shellac ink on a slip of 
metallic foil, placed upon а portable machine coupled to a portable 
military wireless set, and communicated from one section of an army 
to another. The small portable machines T have already shown are 
used for the wireless transmissions, and they possess the advantage 
that “ tapping ” of the communications would be quite impossible. 
It is for this reason that I think the method would be of such value 
for military and naval purposes; even supposing that anyone wish- 
ing to intercept a plan or written message were to have an exactly 
similar instrument, with the same dimensions, by merely altering the 


rate of running by 5 or 10 per cent., according to prearranged signals, 


the picture as received by the intercepting party would be quite 
unintelligible and confused. 


When dealing with wireless work the question of synchronism 
becomes more serious. I have employed two methods, each of which 
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appears to answer satisfactorily. The first method secures accurate 
synchronism independently of any wireless communication. You 
have already seen how, in the ordinary telegraphic work, the receiving 
cylinder is driven rather faster than the sending one, and when it 
finishes up a complete turn too soon it is arrested until the sending 
cylinder has caught it up, when the latter sends a reverse current 
which is responsible for its release. In the wireless apparatus both 
sending and receiving cylinders are driven too fast, so to speak—that 
is, they are made to revolve in 4} secs. instead of a nominal 5. 
A check comes into play at the end of the revolution, and the cylinder 
is stopped until the 5 secs. are completed, the motor working 
against a friction clutch in the ordinary way during the stop. At the 
end of sec. each cylinder is automatically released by chrono- 
metric means, аз shown in Fig. 8. А special form of clock is 
used, with a centre seconds hand which projects beyond the face by 
about lin., and to the end of it is attached a brush of exceedingly 
fine silver wires. At every |}, part of the circumference of the 
clock dial is fixed a platinum pin, and consequently every 5 sec. 
the little brush wipes against the convex surface of one of them. Each 
of these pins is connected with one terminal of a battery, the other 
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side of the battery leading to the relay, as does also the centre seconds 
hand. Therefore each time the brush wipes against a pin the circuit 
is closed, and the relay throws into action the local circuit connected 
up with its terminals. This circuit excites an electromagnet, which 
attracts an armature and pulls away the check which is holding back 
the cylinder. At the end of each 5 sec. the cylinders conse 

quently recommence turning. Well calibrated clocks of the pattern 
used will keep good time for the period taken to transmit a picture, 
one gaining on the other quite an inappreciable amount, depending 
on the friction of the brush against the pins. 

The other method of synchronising is controlled by electromagnetic 
oscillations. Let us suppose that a coherer is being used as суто- 
scope, the transmitting cylinder is kept running without any inter- 
ruption, but by means of a fleeting contact it sends out a wave at the 
conclusion of its turn, a bare space in the picture being necessary 
about $ sec. beforehand, so that no waves are sent out for the 


100 


sec. previously. The receiving cylinder is driven too quickly 
and checked at the end of the revolution. It then, by means of a cam 
pressing down a spring lever, throws out of circuit the marking 
current and brings into circuit the relay which actuates the electro- 
magnetic release. Consequently, when the synchronising wave 13 
received, the coherer causes the relay to work, the release is effected, 
and the receiving cvlinder starts a new revolution in unison with the 
transmitter. This means of synchronising is only possible in cases 
where a cymoscope is employed that is capable of actuating a relay. 
and vou will therefore see that it is out of the question except for 
short’ distances. I am therefore using the chronometric system 
already described in the apparatus, and it is being embodied in the 
quartz fibre apparatus described below. I must first remark that 
the wireless work has been greatly facilitated by the courteous assist- 
ance so readily given by the Marconi Company. 

The general form of the Einthoven galvanometer 1s well known, 
and the modified type of it used by Prof. Korn for photo-telegraphic 
purposes has been shown. If, now, we make the magnetic field уегу 
much more intense by building the field magnets heavier, and using 
a large number of ampere-turns in the winding. and also employ а 
" string." which is very much more elastic than the silver ribbon, the 
displacement of the string will be correspondingly greater. The 
silvered quartz fibre used by Duddell for this purpose gives an ex- 
tremely sensitive instrument. and very appreciable displacement 13 
obtained with the current from one dry cell passing through 35 to 
00 megohms resistance. It is not long since Prof. Fleming explained 
at this Institution the valve receiver for detecting wireless oscilla- 
tions; in ordinary wireless telegraphy the minute alternating cur- 
rents are rectified. and sounds are heard in the telephone in circuit 
owing to small uni-directional currents. If these currents be passed 
through the silvered quartz string of the galvanometer the string 13 
shifted. If, therefore. we cause a shadow of the string to lie over a 
fine slit, any displacement will cause the slit to be opened, as it were ; 


Fig. 8. — HRONOMETRIC SYNCHRONISER FOR WIRELESS APPARATUS. 


the shadow will be shifted off the slit, and light will be free to pass 
through it. Oscillations corresponding to the lines in a photograph 
or sketch could therefore be utilised to cause shifting of the shutter 
in the manner I have already described for Korn’s telautograph, and 
a sensitive photographic film could be revolved on a drum behind the 
alit to receive the picture. Such an apparatus is now in course of 
preparation, but the amount of light that passes through the slit is 
extremely small, owing to the fineness of the fibre. Mr. Sanger- 
Shepherd has therefore attached a minute shutter to the fibre, 
crossing the optic axis; this enables me to use a very much wider 
slit. and also to adopt the alternative procedure for reception. The 
oscillation is passed into the valve detector, and thence to the quartz 
fibre, which is stretched across the field of the magnets, whose poles 
are bored with a tunnel through which the beam of light is directed. 
When the fibre is displaced light is enabled to pass through a fine slit, 
and so act on the photographie film. Where, however, the shutter 
ix attached to the fibre а much wider slit can be used, and then a 
pair of narrow compensated selenium cells are placed behind the 
slit, a positive lens being interposed. When a signal corresponding 
to a dot in the photograph—+.e., the traversal of a line by the stvlus— 
ix received, the fibre shifts, light falls on the cells, and their resistance 
is decreased sufficiently to enable the battery to actuate the relay. 
This closes а local circuit, in which the telectrograph receiver is in- 
cluded, and a mark appears on the paper. In this way a visible 
record is obtained. which greatly facilitates the process. | 

Wireless photo-telegraphy may eventually prove of more utility 
than the closed-circuit methods, because it would bring America 
within reach of this country, and would enable communication to be 
made where telephone or telegraph lines did not exist. It is not 
limited to photographs—banking signatures, sketches, maps, plans 
and writing could be transmitted. But I would point out most 
particularly that the work is as yet in the very earliest stages, and 
that in giving vou some account of it to-night I may be bringing 
before your notice methods and systems on which a few years’ hence 


you will look back with a smile—as curious merely from a historical 
point of view. 
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LEAKAGE REACTANCE. 
ВУ J. REZELMAN. 


~ 


Summary.—The author supplements his recent article on ‘‘ Leakage 
Reactance” with the test results of the reactance of a four-pole stator 
winding with special end connections. The results. confirm his con- 
clusions on the mutual induction between phases. 


THE MUTUAL INDUCTION BETWEEN PHASES. 
The author has thought it useful to describe experiments 
carried out on anew machine with special arrangement of the 
end connections; these experiments complete his previous 


aW 


y 
\| 


Fia. l4.—8PECIAL CONSEQUENT Роге WINDING IN THREE PLANES. 


study of leakage reactance,* and at the same time confirm the 
results already obtained on the mutual inductance between 
the phases. 


Stator of a Three-phase Turbo-alternator 4,000 k.v.a., 4 poles, 
50 co per second, 1,500 revs. per min. 6,600 volts between 
phases, the rotor being out. 

Dimensions.—4,—1,0894 mm., 7-812 mm., 1—1,050— 26 
x 1:5 mm., /,— 950 mm., 60 slots, open type (22 x 73), t,—542 
mm, s, =5, p =2, q=5. 

The stator is wound with consequent poles, that is to гау, 
there are two coils per phase for the four poles; the end con- 
nections of the five slots thus form one coil, only, since the 


Fic. 13.—SreciaL CONSEQUENT PoLE WINDING IN THREE PLANES. 


frame of this alternator is in two pieces, it was necessary to 
arrange the end connections wnsymmetrically, and in three 
planes, in order that each half could be completely wound 
before assembling. The end connections of phase I. and ПІ. 


; are arranged just as is customary in the case of a consequent 


pole winding, whilst those of the remaining phase (11), instead 
of crossing over the joint, are bent back in the opposite direc- 
tion. Figs. 1А and 2. 

Fig. 3 shows the direction of the current in phases I. and 
III. when connected in series; we see then that the parts « are 
traversed by currents in opposite directions, there is, there- 
fore a negative mutual induction ; the parts с are traversed by 


currents in the same direction which produce a positive mutua! 


* See Tue ELECTRICIAN, August 20 and 27, 1909. 


SW 


^ bug 


THE ELECTRICIAN, APRIL 29, 1910. 101 


induction. The mutual induction of the part с is thus in | duction in both cases, and, moreover, for a considerable length 
opposition to that of. the part a, and they counteract one | of end connections. The external length of the coils is the 
another to a great extent. | same for the two coils of phase II: 1, = 1,860 mm.; with the 


III p 


II 


| . Fig. 4.—Puaszs II, AND Ш. IN SERIES. 
)_ OE foul ce v. ato a а ` i | 

Fic. 2—OrDINaRY CONSEQUENT Роге Wisxpine 1х Two PLANES. two other phases there is in each case a short coil near to the 

core and a long coil away from the core. Their mean length, 

however, is equal to that of phase Il. : ` 
The length /, may be divided into І, and /, , and we have 

1„= 1,060 mm., О, =440mm,, /, = 800 mm., О, = 650 mm. 


=— и 


Fic. 3.—Puases 1. anp IL, IN SERIES. 


Mia phases 1—1. and II.—III. connected in series this is 
| not the case (Fig. 1); the parts а and с are now traversed by 
pele! in the same direction, there is thus a positire mutual in- 


Experiments.— Measurements were taken on each phase with 


Table ог Ex aste No. ]. ° 
Mp ETTE, | end shields removed. 


- sor | tom oes, [OUREENt Frequency | |. Single-phase per phase. 

РОТИ | ec й 2. Single-pbase two phases in series. 
Reading with a( I. 22 168 7 30 51 3. Three-phase. 

ла J П. 17 52 17 30 51 | | 

| ‚ Amps. in phase (ITI) 7 17 52 30 51 SEPARATION OF THE VOLTAGES, | 
ИШҮ О Experiments, №.2. = КЕЎ 1. Single phase per phase.—The machine has open slots 
d " ШИ ЕТТ (Fig. 5). We have then 
А | ure. ‹ ге- = 
= | | 63 2 2x1 1 
between л. ' ву... .. rent. quenc \„=1°95( E + L rangs 
- Han АШЫ ee MD | ni 66* 39 314 3À в W099 
ЕИО ici 

Reading with а, L- II | = Я for a length ly = 1.= 95 ; whence | Е 

current of 30 -1l. 137 68,085 015 51 9 2 | 

ampe. in 1 IL- 75 — 0 | 69 675, 30| 51 2, = 128 x 91 x 9077 95 x 1-695 0:257. 
_phaseeinseries | IL- Г 715 50 | 0 585 30| 51 2x 9d x 10" | 
MAN Lira. CO For five slots per pole and phase, 

Е E = Л, = 0:92 ']о qus 49:14 5 log т хР+1 \ 
i Cur- Fre- К e 5 ЗХ e AVI Я 
" n t p Ji 
күчер боз, | бус. ғо Tent. quency p=2,q=5 
- HEP р ases. | Г. с ? 
RE PM х 39:9 2 

Reading on measur-( 1 105 | go | zn 51 = 0:92. tog(” gt ) +2:1+5 log ( | 812 + 23 } 

ing a current of 30 П 123 | AN ius 3 51 \ „ч : 4 x 54:2 2 ) 
ampe. in pha | [III 108 | .. « Б 3 51 = for a length i, = /,2- 95. | | 
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Whence 2, = : p : Md x 95 x 6 —0:9080, 


‘ 


we have . 


| | A | 
A,, = 046g, (log s + А) —0'46 x 5 (log 7 a: 0) 


= 2:13 for a length l, = 1060 


| дх у, 2 x 1360 
and A, =0 16x (log ^r ++ A) =0 46 x 5 (log As +0) 


= 1°74 for а length /, =800; А 220 for a consequent 
pole—hemitropic winding. 
gio le 
"*  2x5x10 
12:5 x 51 x 50* 


"* — 9x5x10" 


x 106 x 2:13 2 0:36o, 


x80x174 2022, 
V. TS =0'58w. 
The total. reactance then becomes 
x, =0`257 + 0:908 + 0:580— 1:75, 
The table of experimente, No. J, gives 52 volts for 80 
amperes, which corresponds to a reactance 


2. Single Phase.—Two Phases in Series.—' Тһе permeance 
Л, still has the value of 1:695, whence 


12:5 x 51x 100? = 
= 5х 1°695 =0°51 30. 
T, 2x 10x 10*- х 95 х 1:695 —0:513o 


_ For 10 slots per pole and phase ; 
4f т: | т | 
А — (Y э. | 1 * Ор — + 
‚ = 0:9 log( " )+5 6+10 (ат хв) 


p=2, 9 =10. : 
= 0:92 (т? 32:2 


22 


812 ) 
56 10log(, 812. 1) 
SM 8( 9 x542” j 
=7'8 for a length [= 1, = 95; ВТ for a winding 
covering two-thirds of the pole pitch. 
12:5x51x100. azo- m 
E s Е 38 2960. 
x 3x 10x10" X95 x 7°83 = 2 360w 
With no mutual induction between phases the reactance of 
the end connections of the two phases in series would be: 


2(r,, + 2,,)=2 х 0:58 =1:160w. 
and the totul reactance 


4, =0°918 + 2:360 + 1:160 = 470339. 

From the table of experiments, No. 2, a voltage of 118 is 
obtained for the phases I. and III. in series, with a current of 
80 amperes, that is to say, a reactance 

118 
= — 0) TOF 

30 3'94о 
from which it follows that the mutual induction between the 
phases is in reality negligible. 

For phases I. and П. or IT. and III. the voltage is increased 
to 137 volts for 30 amperes ; the total reactance is then 


. 137 . 
„= 30 *`56® instead of 4:033o. 

This augmentation of 4:56— 4-033w = 0:527«, is due to the 
mutual induction between the end connections of these phases ; 
the reactance of 1'16% then becomes 1°16 + 0:527 = 1-687, 

‘68 
POT dk teh 
to be still further noticed that there is no magnetic attraction 
between the end connections of phases I. and III., but there is 
a considerable attraction between the coils of phase II. and 
those of the two other phases. 

In addition, on three phase, the phases are no longer per- 
fectly balanced on load ; for a constant exciting current of 
10 amperes the short-circuit current has been found to have 
the values given below. 

1. Three-phase, 

‚ Phase I.: I,—35:8 amperes. 
* Phase II.: I,—31:5 amperes. 
Phase III. : I,—36:8 amperes. 
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which corresponds to an augmentation of 


. 9. Single-phase.—Two-phase in Series. 
Phase 1.-П: 1,=51-25 amperes, 
Phase II.-III.: 1,=51-2 amperes. 
Phase III.-I.: I,=53-5 amperes. 
З. Single-phase—Per phase. 
Phase I.: I,=89-5 amperes. 
Phase II.: I,=90°5 amperes. 
Phase III.: 1,—89:5 amperes. 
The short-circuit test, single phase per phase, shows, аз 
before, that without mutual induction the reactances of the 
three phases are perfectly equal. 


HYDRO-ELECTRIC INSTALLATIONS OF SWEDEN.* . 


BY A. V. CLAYTON. 
(Concluded from page 54.) 


Summary.—After drawing attention to the characteristics of Sweden 


the author refers to the development of power transmission in that 


country. He then proceeds to describe typical installations, mention- 
ing the features of particular interest. 


Having digressed to describe briefly the subject of generators we 
will now return to Graninge. The current from the generators is led 
to the 5,000-volt "bus-bar room for distribution to the outgoing lines 
of the 5,000-volt transmission and the primaries of the step-up trans- 
formers. This room із on the ground floor level, and in it are situated 
all the necessary transformers for the measuring instruments, the oil 
switches and connectors. All 'bus bars are laid in closed tunnels, 
and the only openings in these tunnels are at junctions to the 'bus 
bars. Further, it has also been arranged that the only insulators 
supporting the 'bus-bars are placed at these openings. so that they 
are easy of access for inspection, &c. The distance from the con- 
ductors to the walls of these tunnels is 6 in. for the 5.000-volt leads 
and 12 in. for the 40.000-volt. АП the "bus-bar connectors, instru- 
ment transformers, &c.. are isolated and placed in respective fireproof 
cells. The switching apparatus is very simple; no fuses are used. oil 
switches with maximum relays taking their place. Between the 
generators and 5.000-volt "bus bars there are maximum relay oil 
switches. and likewise the 5,000-volt outgoing line is provided with 
maximum relay oil switch. Each generator is provided with am- 
meter, voltmeter, wattmeter and synchronising apparatus. The 
9,000-volt "bus bars are in sections, so that the generators can be 
worked on separate sections or in parallel as required. Between the 
9,000-volt "bus bars and primaries of the step-up transformers there 
are no oil switches, but simply link connectors. The transformers 
are of single-phase type. of 720 kw. capacity each, and are used in sets 
of three to form complete 2.160 kw. three-phase transforming systems 
for each of the three generators. Оп the high-tension secondary side 
of the transformers are three-pole maximum relay oil switches for 
each set of transformers, and beside these there are connector links 
which permit of coupling any one of the transformers on to either 
of two sets of high-tension 40,000-volt'bus bars. There are two out- 
going transmission lines, each having its maximym relay oil switch. 
and they can be fed from either of these duplicate sets of 40,000- volt 
‘bus bars by means of connectors. 

Аз is well known. great precautions must be taken against the 
eflects of lightning discharges or over-tension due to other causes 
on aerial transmission lines of this kind, and the difficulties increase 
enormously when the transmission voltages get into high figures. 
Moreover, the very severe climatic conditions obtaining in Sweden, 
especially so far north as this power station is situcted, call for special 
attention to this point. In the present case zinc roller tension limiters 
and horn lightning arresters are used, while powerful impedance coils 
are placed between these protective devices and the 40,000-volt 'bus 
bars. On each phase of the outgoing lines there are two horn 
arresters in series, one of which is connected in parallel with a water 
resistance, The water resistances consist of very large glazed earthen- 
ware bent pipes filled with water. The up-bent open ends of the 
pipes are covered with loose brass covers through which are brought 
conductors terminating in spiral wire ends immersed in the water. 
The horns and resistances of each phase are placed in separate 
chambers. It has been found that a gap of 32 mm. for the first horn 
and one of 40 mm. for the second horn. which is in parallel with the 
resistance, give the best results. Another means of preventing over- 
tension on transmission lines, and one which has proved exceedingly 
effective. 15 to make connections from the lines to earth through fixed 
resistances. The resistances are adjusted so as to allow a very small 
current constantly to flow to earth. and these connections to earth 
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lead off the small static charges which would otherwise accumulate 
on the line. Experiments have been made with carbon and other 
classes of resistances for this purpose, but a circulating water resis- 
tance has proved the best. E 

Now as to the switchboard itself, which is placed on the first story 
over the 5,000-volt 'bus bar room. It is in the form of a circular 
sloping-top desk, while behind this desk are a number of cast-iron 
pillars on which are mounted the instruments corresponding to the 
switches on the panels of the desk switchboard. АП the switches 
situated in different parts of the building are electrically controlled 
from the switchboard. as well as all rheostats and also the turbine 
gates, ю that from this point the entire station is controlled. Signal 
lamps show whether the switches are closed or open. The board 
being of circular form permits an operator standing opposite to it to 
ке all the instruments at once without running from one to the other, 
aod. moreover, he has a full view of the entire station and the trans- 
former cells, as there is a clear space to the machine house at the back 
of the instrument pillars, Each transformer is placed in its own 
little fireproof cell, the cells being in a row on the first story of the 
4.000-volt building, on a level with and immediately opposite the 
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Fic. 5.— BOX For GRANINGE 720 kw. TRANSFORMERS. 


mtehboard’alcove, The cells have fireproof iron doors front and 
the doors on one side opening to the machine hall and on the 
=. 8 long gallery having rails leading to в repair shop. The 
mers stand on little trucks, so that апу transformer can with 
Ereatest ease be removed and replaced. The doors of the trans- 
; и on the machine hall side usually stand open, mainly with 
Nu. of seeing if the circulating water for the cooling coils is 
the в | реп This can be observed from the machine hall and 
ied. chboard alcove. There are signals to show if the tempera- 
of th T transformer rises too high, and in case of fire the iron doors 
e cells can be instantly closed by operating a lever. 
З coe coils of the transformers may present some novelty. 
meter ates of having one or a few circulating pipes of large dia- 
copper bis Jacket, they consist of a number of small diameter 
shows the ipa: in parallel, like a little water-tube boiler. Fig. 5 
expanded x and cooling coils. In this construction the tubes are 
Xes ар ря into headers which form one side of distribution 
бишк e inlet and discharge of the circulating water. The 
"У еш of cooling tubes is placed at the top of the transformer 


fo 


box over the transformer itself, and is attached to the transformer 
box lid, so that when the lid is removed the coils are removed with it. 
By employing this construction an enormous cooling area can be got 
into а very small space, practically the only limit to the room required 
for the cooling coils being the amount of space which must of neces- 
sity be left between the tubes in order to obtain good circulation of 
the oil. Moreover, the cooling coils are at the top of the box. where 
the oil is hottest, and hence in the most effective and best position. 
A very complete arrangement is provided for tapping out the oil, 
boiling and refilling. It consists of а system of pipes to and from the 
transformers connected with oil-boiling tanks, 


The use of oil-cooled transformers has only of recent years become 
general in Sweden. On account of the larger units now employed 
and the high voltages used for transmission, the use of oil-cooled 
transformers has become general In the water-driven power 
Stations it is, of course, easy to get water for cooling purposes, but in 
most sub-stations it would be a very troublesome job to have to 
arrange for circulating water, and hence in them oil-insulated trans- 
formers with ordinary air cooling must be used. As the sizes in- 
creased, extra radiation surface was obtained by casting ribs on to 
the outside of the boxes, As demands arose for still larger sizes, it 
was found that the oil would not transmit its heat quickly enough to 
the smooth inside circular box in order to get the full advantage of 
the increased area of the outside ribs. The suggestion of casting 
radiation ribs on the inside was a failure, the difficulties in casting 
being too great ; and, in fact, even with ribs on the outside alone, the 
percentage of wasters in casting was very high. Therefore the next 
step wes to make the walls or sides of the boxes with a very deeply 
corrugated section, in which case the area exposed to the oil inside 
and the air outside was practically the same. Even these boxes, 
when of great depth, were difficult to form and cast, and, therefore. 
they were cast in sections 20 in: deep and bolted together with a lead 
packing between. These sections were of fixed diameter and repre- 
sented roughly the losses of a given size of transformer, so that with 
increased size a greater number of sections were added. Thus, for 
instance, à two-section box with top and bottom would be for a 
100 kw. transformer, a three-section box for а 150 kw. transformer, 
and so on. These boxes, however, became very heavy and costly 
in larger sizes, and were abandoned in favour of boxes of wrought 
iron having similar deep corrugations. As in the case of the pre- 
viously described water-cooled transformer boxes, the idea of keeping 
the radiation surface concentrated towards the top of the box where 
the oil is hottest has been carried out in these air-cooled boxes also. 
The small cistern seen in the illustration on the top of the box is pro- 
vided to allow the extra space required by the oil when hot, on ac- 
count of its expansion, and to keep a constant head of oil pressure 
against the lid of the box. This is necessary to prevent moisture 
condensing on the under side of the lid in cold weather, which ha ppens 
if an air space be left between the top of the oil and the lid of the box. 
Such drops of moisture will fall through the oil on to the transformer, 
and may cause serious damage. The oil in this little cistern is con- 
nected to the main body of oil in the transformer box by a small tube, 
the upper end of which is some inches above the bottom of the little 
cistern, so that any moisture that may condense on the under side of 
the lid of the little cistern will not be drawn into the transformer box, 
but will lie at the bottom of the little cistern, and can periodically 
be drawn off from this through a pet-cock. The bottom of these 
boxes is circular and is of { in. boiler plate, and the top part із corru- 
gated and of I4 gauge sheets. Another idea of the heavy circular 
bottom is that it will stand pinching with crowbars and other rough 
handling in transport in places where proper lifting devices are lack. 
ing. In order to stop small leaks the whole box is galvanised after 
it is riveted and complete. The eventual successful commercial 
evolution of these boxes is in a large measure due to Mr. Alfred 
Fraser, of Messrs. John Fraser & Sons, Millwall, the makers of the 
boxes. It is remarkable what a difference there is in the radiation 
properties of cast-iron and wrought-iron surfaces. 


Аз to the transmission line at Graninge, the greatest distance of 
transmission is about 40 English miles. "There are, of course, much 
longer transmissions than this in service in Sweden— for instance 
Hemsjo, 96 km., Yngredsfors-Varterg 90 km. It has even been su И 
gested by the State engineer of the Trollhattan Falls to transmit о. 
from there to Copenhagen, а distance of about 350 km. includin 
8 km. across the sea between Sweden and Denmark. The Graninge 
line consists of three single wires of 4-5 mm., about 0-18 т. dia. 
meter, carried on wooden poles. "The pin of the top insulator is 
mounted on the wooden pole directly, while the two lower и 
Jators are supported on an iron cross-bar. The insulators are of 
triple petticoat tvpe. made in two pieces cemented together and кар. 
ported on iron pins fixed to them by а tight packing of oakum 
between the pin and the inside of the insulator. Formerly it was 
customary to cement the insulator caps to the pins, the cement used 
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being mostly the litharge and glycerine mixture, but with this cement- 
ing it was found that the insulators split. owing to unequal expan- 
sion with the extremes of heat and cold pertaining to the Swedish 
climate. 
the tips of an equilateral triangle, the distances between wires being 
20 іп. The distance of span between the poles is about 45 vds. 
generally, but at river crossings there are two spans of about 140 vds. 
each, and one at the estuary of nearly 400 vds. In the case of this 
latter span the conductors and their insulators are supported on 
triangular frames which are suspended from a steel hawser. The 
steel hawser passes over rollers on towers 120 ft. high, situated on 
the opposite shores, and is anchored to rocks at each end. Where 
transmission lines cross public highways or railways the law requires 
that such crossings shall be protected so that in the event of а con- 
ductor breaking the free end cannot fall down and thus be dangerous. 
This ін effected by enclosing the transmission lines at these points 
inside a casing of iron lattice work supported on iron lattice poles 
situated each side of the crossing. 

All the preceding power stations described are built with horizontal 
shaft turbines, and are typical of the most general run of power sta- 
tions. [n many cases, however, vertical shaft turbines and gene- 
rators of the umbrella tvpe are employed, principally on very low 
falls, where this type offers advantages. In these cases the turbines 
are placed in ordinary open flumes, over the top of which is the floor 
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Fri. 6.—]I NrERIOR OF POWER Station at Nis, HORNDAL. 


of the generating room. and the advantages are chiefy 
variable levels of backwater in the tail race as well as cost. Fig. 6 
shows the interior of a typica! power station of this class. In the 
attempts made to get up high speeds on low falls quite freakish de- 
"uas are sometimes met with. It may be remarked here that the 
Swedish practice in this respect is quite different from the American 
d of E gearing to increase the speed of generators 
riven irom slow-speed turbines, in Sweden dire | i 
os ) ct coupling being the 
Another class of turbine generator set which is very interesting 
and for which Mr. Boving has obtained patents, consists of two wheels 
running in opposite directions, the shaft of one 
having inside it the shaft of 
these two shafts are attached respectively the field and the inductor 


generator. 
years past, and are quite satisfactory. 
the rotating parts have, of course, 
generator rotating field, the 
turbine wheels themselves, 


The wires are suspended in positions corresponding to ; 
| lignum vita turbine footstep. In a power station at Korsnäs no less 


| than four pairs of turbines—that is, eight wheels—are used on one 


as regards | 


ported is often very great. " Many unsuccessful attempts were made 
to take up this weight on ball bearings, but now it is almost general 
to use hydraulic bearings, which float the entire system where the 
weight to be supported is too great to be taken up on the ordinary 


shaft. The fall in this case is only 6 ft., and despite the use of eight 
wheels, the speed is only 107 revs. per min., while the power is only 
420 H.P. Installations with such very low falls utilising enormous 
quantities of water per horse-power developed are, of course, exces- 
sively costly compared with their power output. Туш wheels are, 
of course, the ideal; but in many cases quadruple wheels must be 
used to enable the use of large-size electrical generators at reasonably 
high speeds. Of course, on high falls the obverse obtains, and in such 
cases single wheels having high peripheral velocity are used in 
order to get reasonable speeds for the generators. А single-wheel 
turbine of this class, with an output of 3,300 н.р., is in operation оп а 
290 ft. fall at the works of the British Aluminium Co., at Stang- 
fjorden, Norway. Even with this single wheel of large horse-power 
capacity the speed is 300 revs. per min., and at this speed the gene- 
rators, which are of continuous-current type, had to be divided into 
two units of 1,100 kw. each. 

On high falls, and even on only moderately high falls where pipe- 
lines are used, very great precautions must be taken against the 
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TYPICAL OF THE VERTICAL SHAFT TURBINE AND UMBRELLA ТҮРЕ or GENERATOR. 


dangers of water-hammer arising from the operation of the turbine 
gates with sudden variations of load. To protect against these, relief 
automatic by-pass valves are used. On still higher falls Pelton or 
impulse-t vpe wheels must be used, but I do not know of anywhere in 
Sweden where wheels of this type are at work. There are, however, 
two installations being carried out in Norway where Pelton wheels 
are being used. One of these is at Tya, where a head of about 
3.300 ft., probably the highest in the world, is utilised to develop 
about 70,000 н.р. ; the other Pelton wheel power station is at Rjuk- 
anfos, also in Norway, where the head is about 1.000ft. Theunitsat 
the latter station will be of 14,500 н.р. each. It is intéresting to note 
the low capitalisation cost of these latter big schemes. From calcu- 
lations made by the Hydraulic Association of Scandinavia, the instal- 
lation at Tya is estimated to cost about £525,000, or £7. 108. рег 
electrical horse-power developed. Where open intake water canals 
cannot be built—such, for instance, as on sloping ground—wooden 
pipe-lines are often used for the sake of cheapness. They are made 


of wooden planking about 3 in. or 4 in. thick, and bound at frequent - 


intervals with strong iron hoops, the spacing between the hoops being 
dependent upon the pressure due to head of water in the pipes- 
These wooden pipe-lines cannot, of course, be used with advantage on 


anything but moderate heads, and they are often used for the first : 


portion of a long, sloping pipe-line until the head gets too great. 
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DISCUSSION. 

Mr. J. Е. С. SNELL said he was very glad that such a Paper had been 
read, because they were an Institution of Electrical Engineers and not 
electricians, and therefore the adaptation of the great forces of Nature 
by means of hydro-electric plants, while not applicable in England to 


any great extent, must appeal to those who had to carry out work abroad. 
The author had given the price per electrical hors -power of some сот-. 
pleted hydro-electric stations as £7. 10s. ; that was practically £10 per 
kilowatt installed. Не asked the author to amplify that figure and give: 


the price that obtained in Scandinavia per horse-power-year or рег 
kilowatt-year. The author had also stated that there were many cases 
in Sweden where the price of imported coal was so low as not to warrant 


the use of hydro-electric plant. The speaker thought it would be a very 


diffi-ult matter for a steam-driven station to compete with a hydro- 
electric station installed at so low а capital outlay as £7. 108. per horse- 
power, unless, of course, the added cost of transmission was unnecessarily 
high. He asked the author whether the 8 million horse-power which 
Sweden and Norway had between them was the horse-power calculated 
upon the drought rating, or whether it was taken upon the average rain- 
fall for the year. 

Mr. G. STJERNBERG said that although Sweden and Norway were 
h^king in coal they certainly made up for it in water power. Не thought 
the author's figures for inherent regulation were very low and asked if 
the short-circuit current had been measured. He also questioned 
whether it was altogether a desirable thing with generators working on 
overhead lines to keep the regulation во low. With greater regulation 
the effect of short-circuits would certainly be much less severe. As to 
the statement in the Paper that no short-circuit troubles had been 
experienced in the Swedish power plante, he was told when travelling 
through the country that they had found it necessary in places to take 
special precautions against these troubles, choking coils without iron 


sometimes being inserted in the dynamo circuit. It was to be expected | 


that some trouble of this sort would occur with machines of such high 
capacity. Referring to the transformer, he thought that the arrange- 
ment vf the cooling ribs at the top of the transformer would probably 
give а good cooling effect, but one would think that such an arrangement 
would not tend to produce a good circulation of the oil in the trans- 
former case. With such thin riveted wrought-iron sheets he thought it 
would hardly be possible to get the eases completely oil-tight. 

Mt. Н. BeaziL asked the author whether the neutral point of the 
Graninge system was earthed. 

Mr. CLAYTON stated that he believed it was not earthed. 

Mr. Brazi, continuing, pointed out that that being the case the 
arrangement of the arrester horns described in the Paper was not very 
satisfactory, in that it required double the pressure to cause the horns to 
spark when the system was entirely insulated that it would when one pole 
жах earthed. This was clear from the fact that when one pole was 
earthed only one horn was in circuit, but when all poles were insulated 
two horns were in series. Assuming that the horns were set for 50 per 
vent. rise, this would mean that each horn would spark across at 60.000 
volts and that two in series would require approximately 120,000 volts, 
which was three times the normal pressure. With regard to the resis- 
tances used in connection with lightning arrestera, these were very im- 
portant, and it was generally agreed that а very large proportion of the 
troubles experienced. with lightning arrester apparatus had been due to 
the resistance not being of sufficient capacity to withstand the heavy load 
thrown on them when a discharge occurred. The problem of designing 
à suitable resistance for the purpose was a peculiar one, in that it was 
required to have a very high ohmic value, and at the same time the capa- 
City for absorbing very heavy loads for a short period. Having had con- 
"Мета ђе experience with the water and carbon type of resistance, he 
ventured to disagree with the author's conclusion that a water resistance 
wi the best, He was quite prepared to agree with the author, if by 
carbon resistances he meant only the carbon rod or other compressed 
а уре, but suggested that there were other types of carbon resis- 
tance, which were much to be preferred to the water тур. The failures 
iis | carbon rod type were nearly always due to the fact that it was 
Very difficult to get the resistance par unit length anything like uniform, 
enc When a number were in series it was more than likely that one of them 

à high resistance point or crack in it. When a discharge occurred 
е proportion of the available potential was concentrated at 
le “pont; the rod got hot and broke and the whole resistance was use- 

The remedy he suggested would appear to be rather paradoxical. 

к to take the carbon rods and to break them into thousands of 
n distributing these pieces in a suitably shaped groove. А resis- 
Мр кш mainly of bad cortacts resulted. In this connection 
" Msn showed a resistance unit consisting of a fire clay slab 12 in. 
a n Y Ци. thick, with a zigzag groove ł in. deep and } in. wide 

ы Init. In this groove was placed a special kind of carbon 
pur The grooves were not parallel to one another, and a thickness 
"inilation at each point was provided which bore some relation to the 
ы ү кеп one leg and another at that point. As to the capa- 
de 4 this resistance, with the voltage of 6,000 acruss the terminals 
and ш rose to a maximum of 1-9 amperes in just over two minutes 
even aft п decreased to 1-35 amperes, at which figure it remained, 
in this ter eight minutes had elapsed. The maximum power absorbed 
across iz. was 114 kw., and when steady 8-1 kw. With 10,000 volts 
then ee terminals, the current rose to a maximum of 2-4 amperes, and 
ta reased to 1-8 amperes at the end of one minute when the resis- 

nce was switched off. The maximum load in this case was 24-2 kw. 

a : ve tests were, of course, very severe, and it was highly improbable 
ae 10 Tesistance would be subjected to them in practice. The object 

Bing these figures was to show that even under the worst conditions 


the resistance would keep the current within safe limits. His objections 
to water resistances were: (1) They introduced moisture into the extra 
high-tension chamber ; (2) they varied in resistance to a very great ex- 
tent with the ordinary temperatures obtaining in sub.-stations; (3) the 
possible range of temperature and therefore the capability of absorbing 
power for any length of time was very limited ; (4) а very small quantity 
of impurity getting into the water would alter the resistance value fu an 
enormous extent; (5) if subjected to severe cold they would freeze. 
Turning to the permanent leak arrester, he agreed with the author that 
this was a very valuable piece of apparatus, but imagined that it would 
require a good deal of attention, as the value of the resistance varied con- 
siderably, especially if anything got into the water. He believed that 
all engineers, if they could obtain a dry resistance which cost no more 
and was as efficient, would insta] it in preference to the water type, and 
he suggested such a resistance similar to the one he had described. This 
resistance consisted of à number of insulating slabs made of material 
resembling porcelain with grooves about } in. wide. "These grooves were 
filled with a very high resistance powder, and the slabs were stacked one 
cn top of the other and connected in series. 

Mr. W. H. PATCHELL mentioned that it was unnecessary to go to Scan- 
dinavia to see the early forms of machinery and trar.smission apparatus 
mentioned in the Paper, as tilt hammers were used in this country, and 
flat-rod transmissions with wooden rods and also ropes were to be found 
working among the mines of Cornwall. The width at which the flat rods 
were kept apart depended simply upon the width of the water-wheel 
cranks. The author did not mention whether the water-jet earth 
resistances were turned on when a thunderstorm was seen approach- 
ing, or whether they were left on all the year round. Mr. Stjernberg had 
mentioned that the design of tank shown did not lead one to believe that 
the best circulation was obtained. If we had to go to Sweden to learn 
how to make transformers, it was gratifying to see that they had to come 
to England to see how to make the cases. He noticed the author men- 
tioned that in the dynamos the pole-ring and the arms and boss were all 
cast in one piece, and the boss was not divided. He, the speaker, thought 
that it would be very difficult to get such a casting without the arms 
cracking. 

Mr. А. V. CLAYTON, in reply, said that the £7. 10s. per horse-power 
referred to by Mr. Snell was not the electrical horse-power, but was the 
turbine horse-power. The price per hurse-power-year obtained in 
Sweden was a very variable quantity. In some cases it was as low as 
27s. 64. per horse-power and in ethers amounted to as much as £6. 10s, 
On might take a fair average as 55s. per hocse-power-year. In contracts 
which were made for a number of years at £6. 10s., the supply of the full 
power demanded was guaranteed; but where the supply was not 
guaranteed the price was at a lower rate. Mr. Snell accused him of 
making a statement that in many cases in Sweden the cost of imported 
coal was such that the cost of the hydro-power was unnecessarily high. 
He, the author, did not state in Sweden, or, at least. did not intend to. 
The 8 million horse- power available in Sweden and Norway had been 
arrived at on the average rainfall rating. In regard to Mr. Stjernberg's 
remark that the figures for the inherent regulation were very low, he 
had stated in the Paper that the figures were exceptional. In regard to 
introducing choking coils to check the flow of current on short-cireuits, 
he thought that Mr. Stjernberg had been misinformed. Mr. Stjernberg 
had probably come across some isolated case, but it must not therefore 
be inferred that the practice was general. He might say he knew most 
of the power stations in Sweden, but he did not know of one where they 
had put in choking coils for that purpose. The circulation of the oil in 
the oil cooling boxes was a troublesome thing. but was overcome by the 
use of thin oils. Thin oils also gave better insulation resistance than 
thick oils. He agreed with Mr. Brazil's remarks re earthing. Of course, 
any dry resistance would be very much better than the water jets. 
Much experimenting had taken place, and carbon resistances had. been 
discarded because of their inequalities. The protective devices were 
uscd in the summer when the lightning was about, and taken off during 
the winter. As to using a carbon resistance of that kind for an earthing 
device, that had also been tried, but the trouble was that damp some- 
times got into the carbons and they cracked, and also the inequalities 
above referred to prevented their use. No doubt Mr. Brazil's broken 
carbon resistances were better than rod carbons. As to the question of 
casting the arms and the ring all in one piece, one would, of course, not 
attempt to do such a thing with iron. When steel was first cast it was 
exceedingly brittle. but in annealing the stresses were all removed. As 
to cradles at railway crossings, there was a feeling in Sweden that these 
were unnecessarily costly. А 


PATENTS IN 1909. 


We give below an abstract of the twenty-seventh report of 
Mr. W. Temple-Franks, the Comptroller-General of Patents, 
which has been issued during the past few days. In the report 
it is mentioned that at the end of Februarv, 1909. the Patent 
Office sustained a serious loss in the retirement from active 
service of the late Comptroller-General, Sir Cornelius Neale 
Dalton, K.C.M.G., C.B., who had held office since 1897. 


After a brief survey of the history of legislation in regard to patents and 
designs and a discussion of the revocation of patents, the report proceeds to 
state that one of the outstanding features of the year 1909 was the enormous 
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development in aeronautics, the number of applications relating to this 
subject being more than three times the number received during the 
preceding усаг. The subject of locomotion in general, though continuing 
the slight falling-off noticeable during the past few years, still occupies 
the most prominent position in the field of inventive activity. The con- 
struction of motor-road vehicles has become so far standardised that the 
present tendency of inventors is to concentrate their attention mainly on 
the perfection of details. Applications dealing with wheels have slightly 
diminished, but this has bcen counterbalanced by the number of inven- 
tions relating to speed indicators and signals, due, no doubt, to the possi- 
bility that motor vehicles will in the future be required to give audible or 
visible warning of excessive speed. The interest shown by inventors in 
the development of the internal-combustion engine has been more than 
maintained. Following the tendency of last year, applications in connec- 
tion with horse-drawn and railway vehicles show a slight decrease. Con- 
siderable attention has, however, been given to electric railway signalling 
systems in which the track rails are electrically continuous and are used 
for both the signalling and the power circuits. Inventions dealing with 
the mechanical handling of materials by conveyors and transporters are 
much in evidence, particularly in connection with the carrying of coal 
and ores from the working face to the bottom of the mine shaft. Prob- 
lems relating to lighting have been a prolifie source of invention, espe- 
cially with regard to vapour or self- generating gas lamps and to means 
for automatically lighting and extinguishing street. lamps. 

The number of applications for patents during the усаг was 30,603, 
compared with 28,598 in 1908, and 28.915 in 1907. The number of 
specifications, provisional and absolute, shows ап increase compared 
with those in [908—viz., 21,553 and [8,705 in 1909, as against 19,495 and 
17.746 respectively in J908; but the number of patents sealed was only 
15,065 compared with 16,284 in the previous year and 16,272 in 1907. 
The number of designs registered was the maximum recorded, viz., 
25,754, compared with 24.389 in 1908, which latter was also а maximum 
Нриге. The number of trade marks registered was 6,112, compared with 
5,965 last year and 6.255 т 1907. 

The receipts from patents fees were. 2267.985, as compared with 
£262,890 in. 1908, an increase of £25,005; from designs fees £5.578, as 
compared with £5,189 an increase of #389; and from trade marks fees 
£17,247, as compared with £17,328. a decrease of £111. The receipts 
from the sale of Patent Office publications were £12,020, as compared 
with £1 1.898, an increase of £131. The total receipts were £302,839, as 
compared with £297,335, an increase of £5,504. The total expenditure 
on behalf of the Office was £208,536, as compared with £179,531, an in- 
crease of £29,005. This increase is principally due to a payment of 
£30,000 in connection with the purchase of site for the new office buildings. 
The amount paid for salaries increased by £5,242, and the expenditure 
upon stationery, &e., decreased by £6,075. The total number of persons 
emploved in the Office was increased during the year from 648 to 664. 
The number of readers who made use of the library was 157,235, as com- 
pared with 152.22] in 1908, an increase of 5,014 ог 3:3 рег cent., and the 
largest number recorded in any one year. The number of volumes added 
to the library was 5,858, of which 1,149 were volumes of patent кресі- 
fications or journals ( English and foreign) and 115 were trade catalogues, 
The remaining 4,594 volumes were text-books or periodical publications 
relating to scientific and technical subjects, and of these 3,384 were 
obtained by purchase and 1,210 by donation. The number of works in 
the library at the end of the year was 39,658, and the approximate num- 
ber of volumes (exclusive of duplicates) was 124,000. A supplement to 
the author catalogue for the period 1898-1908 will be published carly in 
the current year, with an appendix completing the work to December 31, 
1909. It is proposed to print future supplements at much shorter inter- 
vals, thus making it possible to maintain a consolidated catalogue of the 
library in book form practically up to date. These supplements will be 
printed in an edition sufficient only for the library requirements, and 
will not be placed on sale or be available for public distribution. The 
new "' relative " system of shelf classification of the library has been ex. 
tended from BK to CR. 

Through the courtesy of the heads of the Patent Offices in Germany 
and the United States, who have supplied for the purpose а duplicate set 
of their specifications, the systems of patent. classification adopted in 
those countries are made as far as possible accessible to the readers in our 
library. The German classification comprises 89 classes, 480 sub-classes 
and 7,950 groups, and a list has been issued indicating the allotment under 
this system of all patents granted in Germany since 1877. One set of 
German specifications in the library is now being arranged in accordance 
with this classification, and 24 classes, comprising 2,547 groups, are 
already completed. А revision and extension of the United States classi- 
fication has been in. progress since 1905, and 90 classes and 7.863 sub- 
classes have been dealt with. Lists showing the allotment of specifica- 
tions under this system are supplied by the American Patent Oftice and 
may be seen at the library. 

The use of deposit accounts at the sale branch for the purchase of 
Patent Office publications continues to increase. During the year 32 
new accounts were opened, and the total number of depositors is now 340, 
of whom 33 live in London, 115 in other parts of the United Kingdom 
and 192 abroad. 


PATENTS. 


The sum received from renewal fees was £154,777, as compared with 
£154,388 in 1908, an increase of £389; and that from sealing fees £15,220, 
as compared with £15,912, a decrease of £692. 

The applications accompanied by provisional specifications, which fell 
off seriously in 1907 and slightly in 1908, increased by 2,058 in 1909. 
This increase brings the provisional specifications back to a higher point 
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than they have attained since 1904. Оп the other hand, the applica- 
tions accompanied by complete specifications, which decreased in 1908 
by 244, decreased again, but опу by 53. The falling off in these appli. 
cations, which has never occurred before except in 1898, appears now to 
be checked, the number filed during the last six months being very 
considerablv in excess of those filed in the corresponding months a year 
ago. The applications received from women inventors numbered 648, 
as compared with 572 in 1908. 

There were 1,509 applications made Бу way of communication from 
abroad; of which 731 came from the United States of America, 431 
from Germany, 54 from France, 42 from Canada, 30 from Switzerland 
and 28 from Austria-Hungary. Ап appendix shows the number of 
applications made in this country under the provisions of the Inter. 
national Convention for the Protection of Industrial Property by the 
various States of the Union during each of the last five years. The total 
number of such applications in 1909 was 2,303. 

The cases where a complete specification is reported as wholly antici- 
pated or not anticipated at all are decreasing in number year by year, 
while those where it is reported as partially anticipated are increasing. 
lt also appears that there is a growing tendency to meet the reported 
anticipation by ап amendment of the specification, and а consequent 
decline in the number of cases in which a reference to a previous specifica- 
tion is inserted. The number of such references inserted in the speci- 
fications of 1908 was only 310, as against 426 and 523 in those of 1907 and 
1906 respectively. There was a large increase in the number of applica- 
tions received in 1909 from England and Wales, a slight increase in those 
from Scotland, and a decrease in those from Ireland. The applications 
from most of the British Colonies are about equal in number to those 
made in 1908, but those from Canada show a large increase. There іѕ а 
decrease in the number of applications received from Austria, Belgium, 
Denmark, France, Germany, Holland, Italy and Spain ; and an increase 
in those from Russia and the United States. 

An appendix shows the number of patents granted in 1908 in the 
United Kingdom, the United States, Germany, Austria-Hungary and 
Switzerland to persons rcsident within and outside the country. The 
percentage of patents granted to persons resident outside the country 
was: For the United Kingdom 46-2, United States 10-1. Germany 324, 
Austria-Hungary 71.2 and Switzerland 64.0. The number of applica- 
tions made for the restoration of patents which had lapsed in consequence 
of the non-payment of renewal fees was 31, of which 3 were subsequently 
withdrawn and 7 are still pending. There were 22 hearings in connec- 
tion with these applications, and in 21 cases the patent was restored. 

Under the provisions of sec. 26, which empowers the Comptroller to 
revoke a patent upon the application, within two years from the date of 
the patent. of any person who would have been entitled to oppose its 
grant there were 9 applications, but 1 of these was subsequently with- 
drawn and 3 are still ponding. In 2 of the 5 decided cases the patent was 
revoked, in 2 an amendment of the specification was required, and in | 
the application was dismissed. There were Э cases in which patentees 
availed themselves of the provisions of sec. 26 (3) and offered to surrender 
their patents. In 1 of these cases the patent was revoked and the other 
case was not proceeded with. The number of applications made for the 
revocation of patents worked exclusively or mainly outside the United 
Kingdom was 55, but 27 of these were subsequently abandoned. In 11 
of the remaining cases the patent was revoked, in 5 the application was 
dismissed, т 1 the patent expired after proceedings had been begun, and 
1l cases are still pending. | 

During the last 10 years the number cf hearings upon oppositions to 
the grant of patents was 1,304, and the number of appeals to the Jaw 
officer in these oppositions 254, of which 43 were withdrawn or abandoned 
and 32 are still outstanding. while in 1 case the application for the patent 
was abandoned. The number of appeals heard by the law officer in 
these cases was, therefore, 178. In 103 of these appeals the decision of 
the Comptroller was supported, in 52 varied and in 23 reversed. 

Nine petitions, 5 relating to patents of the year 1896, 3 to patents of the 
year 1895 and 1 to a pateat of the year 1888, which had previously been 
extended for seven years, were lodged during 1909. Of these, 5 were 
abandoned and 2 dismissed and 2 cases are stil] undecided. There are 
now 4 patents in force which have been prolonged beyond the normal 
period of 14 years, viz., Nos. 8,700 of 1892, 10,274 of 1894, 1,272 of 1894 
and 17,112 of 1894. 

The names of 9 patent agents were added to the register during the 
year, the total number on the register on December 31st being 265. 


DESIGNS. 

The number of designs applied for during the year was 24,816, exclu- 
sive of 1,596 sets of designs, as compared with 23,867 single designs an 
1.040 sets in 1918. The number of designs refused registration, 0n 
account of their similarity to designs already registered, wax 821. During 
the year 1,050 applications for registration of designs (including m 
above-mentioned 821) were objected to Бу the Comptroller. The objec- 
tions, other than those on account of similarity to designs already regis- 
tered, were chiefly on account of want of subject matter or want of sub- 
stantial novelty. The number of applications made for the cancellation 
of registration on the ground that the design was used for manufactur 
exclusively ог mainly outside the United Kingdom was 25, and 1N ~ 
cases the registration was cancelled, 1 being abandoned. The number 
of designs of which the copyright was extended at the end of five years 
for a further period of five years was 877, or 3-9 per cent., as comp? 
with 938, or 4-6 per cent. in 1908. 

TRADE MARKS. 

The number of applications in 1909 for the registration of trade 

(including 173 applications made to the Cutlers’ Company of She 


marks 
field) 
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was 10,880, as compared with 10,645 in 1908. The receipts from various 
sources on account of trade marks amounted to £17,246. lls. 4d., in- 
cluding the sum of £2,546. 15s. for renewal fees. The notices of opposi- 
tion to the registration of trade marks numbered 254, and the cases of 
opposition heard under sec. 14 of the Act 44. | 

A number of appendices are attached to the report, and give 


in tabular form the particulars referred to in the report. 


METHOD OF TESTING THE MECHANICAL STRENGTH 
OF METALLIC FILAMENTS, * 
BY T. MÜLLER. 


Lamps intended for use in trains and in places where they are 
exposed to unusual vibration require to be capable of resisting con- 
siderable shocks. A method of testing lamps for this property has 
been in use for the last six months in the laboratory of the telegraph 
department of the Swiss railways at Berne, and a description is given 
in the present article of the system employed. 

The shocks to which the lamps are exposed are produced by a 
rubber ball, filled with lead, which is allowed to roll down an 
inclined plane and to impinge on the bulb of the lamp at the bottom. 
The ball weighs 120 grammes—t.e., rather more than 40z. The 
inclined plane is graduated in centimetres throughout its length, and 
has an inclination of 10 per cent. The lamp under test is suspended 
by flexible cord at the bottom of the inclined plane. The ball is 
first started from a distance of 20 cm. from the lamp. If this shock 
is successfully resisted, the distance is increased by steps of 5 cm. 
until the filament breaks. The distance traversed by the ball when 
breakage occurs is taken as a measure of the power of the filament to 
resist shock and vibration. 

The figures obtained under test are given in the following table, 
the different letters denoting the various makes. 


Maker's | Volts and | Actual Watts per | Length 
reference ; c.p. frosted ! Hefner Hefner | of path 
number. on bulb. c.p. c.p. in cm. 
‚ 125/25 25:5 1:18 30 
|. 125/25 25:0 1:21 | 40 
А 125/32 34:0 1:18 50 
‘ 130/25 25:7 1:22 25 
.. 130,25 25-7 22, * 25 
‚ 130/32 32-6 1:20 20 
| | Average=1 20 36 
| 125/25 24:3 139 = 40 
125/32 30°7 1:26 | 35 
B 130/25 25:0 1°35 35 
130/32 31:5 1:30 35 
| _ JAverage-13:2 36 
125/25 26-4 117 35 
125/32 31:0 1:13 30 
C 130/25 22:0 1:30 45 
' 130/32 31:8 1:15 40 
Average-1:19 |. 375 
—— D 
| 125/25 25:2 1-31 | 40 
125/32 31:8 1:19 40 
р 130/25 26-4 1:23 45 
130/32 32:4 1:20 40 
Ахегаре= 1:23 41 
e a аа Е TT eT TENIS SO ш 
125/25 |... is | 80 
125/25 — vi бая | 45 
125/32 | м — 35 
E 125/32 | in iss 30 
130/28 ` | | 40 
130/32 | 25 


| Average=1°20 42°5 


Other results given include a group by one maker giving 53 as an 
average, and five groups by another maker giving averages of 57, 
90, 415, 32-5 and 25, the last being for two 155 volt-32 c.p. lamps. 

The following general conclusions may be drawn: (1) The figure 
denoting the mechanical Strength varies considerably with the 

erent makes. (2) There is no traceable connection between mecha- 
nical strength and electrical efficiency. (3) For a given voltage the 
strength appears to be greater the lower the candle-power, and for 
“ape of a given candle-power the strength is greater the lower the 


' "Translated : : 
Teitachrift " (and slightly abbreviated) from the ** Elektrotechnische 
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voltage. (4) The filament itself is not always the most fragile part 
seeing that several of the breakages took place in the supporting 
glass rod or at the hooks or contacts. | 
The length of the turns composing the filament has а direct bearing 
on the results, which might in some cases be better if the length com- 
posing one turn were reduced. Curiously enough, those lamps which 
had the highest efficiency had also the greatest mechanical] strength 
on an average. Blows caused by allowing the ball to traverse a 
distance of 80 cm. are very heavy, and lamps which survive till this 
stage may be considered to be thoroughly well made. When the 
lamps are alight it is not at all easy to break them. A succession 
of heavy blows tends to knock the filament out of shape and to bring 
the convolutions in contact with one another. Probably it would be 
a good plan to clean the lamps, shades, &c., while the lamps are alight. 


~ 


THE ELECTRIC COMMERCIAL VEHICLE AT THE 
CLOSE OF 1909.* 
BY J. H. VAIL, 


In the business progress of electric vehicles, the year 1909 has 
witnessed a distinct advance. The more progressive central stations 
recognise the growing value of this new field for selling energy, the 
importance of which was previously unsuspected. 

At the close of 1908 there were five central stations using electric 
vehicles in their daily operations, Compared with this we find, at the 
close of 1909, central stations in the following cities have adopted 
these vehicles: New York, Brooklyn, Philadelphia, Boston, 
Rochester, Buffalo, Cleveland, Atlantic City, Chicago, Des Moines, 
New Bedford, Cedar Rapids, Davenport, St. Louis, Rio Janeiro. 
There can be no doubt of the awakened interest on the part of pro- 
gressive business concerns in those cities where the electric light 
company takes the lead. The annual income to electric lighting 
companies from charging electric vehicles now ranges from £100 to 
£10,000 per year. The kilowatt-hours of electrical energy sold by 
meter for charging electric vehicles by one company active in this 
field of enterprise, in a city of less than 300,000 population, were as 
follows: In 1906 the average monthly consumption was 23,828 kw.. 
hours, and in 1909 the average monthly consumption was 46,720 kw. - 
hours, exclusive of energy used for the company’s own vehicle service. 

It is an important fact recognised by all that this revenue is profit- 
able in a larger degree than any other service supplied, for two lead- 
ing reasons. First, the income is derived during hours of minimum 
demand that were hitherto unprofitable. Second, no company has 
been obliged to invest any new money in station equipment to servo 
this class of business. 

Of the total number of commercial electric vehicles in use, the 
General Vehicle Co. has manufactured upwards of 1,600. The 
salient points of the vehicles made by this company are the one- 
motor drive, roller bearings, enlarged battery capacity and a con- 
servative rating. 

It is recognised that the large adoption of the electric commercial] 
vehicle must come through the education of the central station тап. 
ager up to the value of the vehicle as a revenue producer, and of the 
business men up to the advantages in reliability, economy and utility. 
The whole matter is not one of sentiment, but а proposition of dollars 
earned by enterprising progress. The following are examples of what 
is being done in America. The Whites Express Co., of Brooklyn 
operates four 2-ton trucks, and six 3} ton trucks. These make аз high 
as 250 delivery stops per truck in daily trips of from 35 to 50 miles. 
The estimated supply of electrical energy is from 85,000 to 100,000 kw 
hours per year. The Motor Delivery Co., as mail contractors in New 
York City, operates 16 electric wagons of 1,000 Ib., 2,000 Ib., 4,000 Ib. 
and 7,000 lb. load capacity, and quite recently at holiday times 
several extra machines were impressed into service. The quantity 
of mail hauled, the promptness of delivery, and the aggregate 
excellence of the electric mail service exceeded all previous experience 
of the New York City post office. 

Department stores and others find they can rely on making from 
100 to 200 delivery stops per wagon in circuits of 40 to 50 miles, on a 
single charge of battery. The amount of energy for a full battery 
charge for a 1,000 lb. wagon is 19 kw.-hours, and for a 2,000 Ib. 
wagon, 23 kw.-hours. Many prominent brewers have demonstrated 
the economic advantages of electric delivery service. Early orders 
of 1902 and 1903 have been followed by repeat orders from year to 
year, во that many of the brewery equipments comprise the early 
and also the most recent types of vehicles. The 3! ton and 5} ton 
trucks are used for a great variety of heavy trucking. The amount 
of energy for а full battery charge for the 3} ton truck is 39 kw.. 
hours, and for the 5-ton truck 47 kw.-hours. 


* Abstract of an article in the “ Electrical World," — — 
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PATENTS DURING 1909. 


The chief interest of the Annual Report of the Comp- 
troller of the Patent Office at the present time is the view 
it affords of the effect produced by the Patents Act of 1907. 
The result of such a measure takes some time to be fully 
apparent, and we must be content to wait, probably for 
another three or four years, before the merits or demerits 
of this Act can be judged at their full value. In this con- 
nection we refer more particularly to the question of 
revocation, which was the most drastic of the alterations 
then introduced, though, as pointed out by the Comptroller, 
the principle involved was not really novel. Up to 1907 
it appears that the form of Letters Patent granted by the 
Crown contained a clause providing that the patent should 
be void if it should be made to appear to the King, or to 
any six or more members of the Privy Council, that the 
grant was prejudicial or inconvenient to the King’s subjects. 
Under this clause Letters Patent might always have been 
determined or declared void, and by the Act of 1902 power 
was expressly given to the Judicial Committee of the Privy 
Council to revoke a patent worked mainly or exclusively 
abroad if the reasonable requirements of the public in the 
invention were not satisfied in this country. The Comp- 
troller points out that the provisions of this section of 
the new Act are not so stringent as those in force Ш 
many countries, as for example, Germany and Canada. In 
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both these countries the obligation to work a patent after 
a definite period is directly enforced, and the jurisdiction 
of the Court is not dependent, as in this country, on proof 
of the fact that the patented article is manufactured, or the 
process carried on, mainly or exclusively outside the 
United Kingdom. 

It is now becoming more clear what may be expected in 
recard to the revocation of patents in this country ; and the 
requirements are becoming more detined. The applicant 
for a revocation must give some prima facie evidence that 
the article is mainly or exclusively manufactured abroad. 
For tliis purpose the whole foreign manufacture is con- 
sidered, and something more than a mere percentage below 
one-half of the total manufacture must be shown. The 
tribunal has to decide whether the working is adequate 
under the circumstances, and whether the article is manu- 
factured in the United Kingdom to as great an extent as 
can reasonably be expected, having regard to the industrial 
developinents in other countries. It appears that the main 
point to be decided is whether there has been a reasonably 
honest effort on the part of the patentee to manufacture in 
this country or to grant licences on reasonable terms ; or 
whether, on the contrary, the patentee has abused the 


privileges and the monopoly granted to him, either by 


showing an undue and unjust preference to foreign 
countries, or by the imposition of unreasonable prices or 
unreasonable terms, or by wholly neglecting this country 
in his efforts to develop foreign trade. — Evidently there is 
much to be taken into account in arriving at a decision, for 
there are many circumstances—such as date of the patent, 
the need of the invention, the demand for the article or 
process, the state of the art, and the stage of progress at 
which the invention has arrived—that all have a bearing 
on each particular case. 

It will be admitted.that revocation is a serious step, 
and that it materially atfects the value of the protection 


allurded by patents in this country unless such revocation. 


із obtainable only on very adequate grounds. We think it 
will be allowed that every care is being taken. From the 
records so far available it appears that revocation has not 
been made too easy; and, no doubt, this is the correct 
attitude for an institution such as our Patent ОШее to 
maintain. Up to December 3156 last there have been 73 
applications, but only 17 of these have been successful. 

As to the indirect effects of the Act, it is also a little 
difficult to judge. It has become apparent that, if the 
patentee does not himself manufacture, orders have been 
even to British firms and licences have been offered 
lor the manufacture of the article or carrying on the 
Process in order to meet the requirements of the Act. 
There cannot be much doubt, therefore, that the existence 
of the section and of the power to revoke a patent has 
brought about the establishment of factories in this 
country and has led to the increased employment of British 
labour There has been some fear that the Act might 
have a bad effect on the applications for patents from 
abroad, Possibly there may be a slight falling off, but we 
doubt if the effect of the Act can be traced in this way at 
present, аз comparatively large fluctuations occur from 
year to year. All that can be said with certainty is that 
the number of applieations during the past year was the 


highest number but one on record, , 
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nips 


Anlasser und Regler fur Elektrische Motoren und Generatoren. 


Ву Корок Krause. 2nd edition. (Berlin: Julius Springer.) 
Pp. хі. +149, М.5. | 


The theory, construction and methods of connection of 
motor-starting and regulating rheostats and dynamo field 
regulators are ably expounded in the present volume. The 
subject is an important one. The author deals with it authori- 
tatively and clearly, and has included a vast amount of useful 
information in the 15 chapters comprising the work. The 
present edition has been improved; not only has it been 
enlarged, revised and brought up-to-date, but it has been 
partially rearranged, and a special chapter has been added 
containing fully worked out numerical examples, which readily 
show the practical application of the mathematical formule 
involved. This chapter adds considerably to the merit of the 
book, which contains a large number of excellent diagrams. 

Starting with a few introductory notes on the functions of 
starting and regulating rheostats and on the different types, the 
method of determining the size of the resistance material for 
transient and permanent working is given in Chapter І. 
Chapter II. contains some brief remarks on the permissible 
loading of switch contacts, and on spark prevention (magnetic 
blow-outs, &c.). The method of arranging the resistance 
material is discussed in Chapter III., and in Chapter IV. the 
fundamental connections of hand-operated starters are ex- 
plained for series, shunt, compound-wound and three-phase 
motors, and for reversing motor switches. Various designs 
of hand-operated starters with special devices to protect them 
from overload, loss of voltage, too rapid starting, &c., are given 
in Chapter V., and automatic self-starting rheostats are con- 
sidered in some detail in the following chapter. | 

The speed regulation of motors is explained in Chapter VII., 
which is followed by a short one on motor braking bv the aid 
of starters and resistances. Controllers are very well dealt with 
in Chapter IX., end the general characteristics of dvnamo field 
regulators for direct and alternating current are set forth in 
Chapter X. e 

The mathematical formule for calculating the grading of 
motor starters and regulators are deduced in Chapters XI. and 
XIII., respectively, their graphical determination being given 
in Chapter XII. The mathematical and graphical methods 
applicable to generator field regulators are similarly given in 
Chapter XIV. These chapters are excellent and are deserving 
of close study. The graphical solutions are especially note- 
worthy. Finally the practical application of the preceding 
methods is explained by the aid of no fewer than eight complete 
examples in Chapter XY. 

Elementary Treatise on Electricity and Magnetism. Ву С. 
CAREY FosrTER and ALFRED W. PORTER, $га edition. (London: 
Longmans, Green & Co.) Рр. xix.+623. 10s. 6d. nett. 

This third edition of а work which must now be known to 
the majority of serious students of electricity shows the sound 
knowledge and the progressive spirit that are to be expected 
from the authors responsible for its present form. Тһе treatise 
under review is, in а sense, elementary ; but the majority of 
students would rightly consider their knowledge to be of an 
advanced character if they had assimilated all its contents. 

The book occupies an almost unique position in the fact that 
there is no lack of continuity or completeness in the theory ; 
and vet scattered through the work there ure numerous 
references to apparatus and experiments, well illustrated with 
diagrams. These references are not such as appeal specially 
to the electrical engineer ; but are such as give life and body to 
the theory. Students who are familiar with the previous 
edition will be glad to know that the numbering of the old 
articles has been unaltered, and that where new articles have 
been added their presence has been indicated by asterisks. 
Thus а glance through the table of contents shows what new 
matter has been added. - In the chapter on electrical capacity 
and condensers there are new articles on Kerr's electro-optic 
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effect, and on pyro-electricity. In the chapter on thermo- 
electricity there 15 а new article which contains a neat treatment 
of a circuit of three metals in series. In one of the chapters оп 
electromagnetic induction there аге new articles on the 
magnetic field associated with electric convection, and on the 
energy of a moving charge; and the way is prepared for the 
very interesting last chapter on recent developments. Students 


who have attempted to follow modern work will be delighted 
with the last chapter, which deals with phenomena which have 


either been recentlv discovered or have recently come into 
prominence. 
It manages to cover an enormous area with considerable 
success, There are articles on cathode rays, which the authors 
very properly prefer to call cathode streams; these articles 
enable the reader to be introduced to the notion of streams of 
negatively charged particles. A consideration of Röntgen 
ravs caused by the impact of the streams against an obstacle 
naturally follows. Becquerel rays are next described, and 
they prepare the wav for the study of radio-activitv. Succeed- 
ing articles deal with the Zeeman effect, canal rays, and 
electrons. The chapter concludes with applications of the 
electronic theorv to explanations of the electrical and thermal 
conductivity of metals, of thermo-electricitv, and of certain 
magnetic effects, 

At the end of the book there are some tables which were not 
in the second edition; and, altogether, the current edition 
contains about seventy pages more than its predecessor. 


Storaze Batteries: Their Theory, Construction and Use. By 
A. E. Watson. (Lynn, U.S.A.: Buliver Publishing Co.) Рр. vi. 
—155. 

This is an excellent little book, written almost entirely from 
the purely practical point of view ; indeed, it may be said that 
the “theory” extends very little beyond the title. After 
describing the general action and construction of batteries, 
detailed instructions are given for making a battery, the infor- 
mation given being eminently suitable for the amateur. The 
book concludes with a description of commercial cells used in 
America, and typical installations. Switchboard diagrams 
and brief particulars of boosters are also included. 
Making Wireless Outfits. By Newton Harrison. 

Е. & Е. №. Spon.) Pp. 61. 18. 6d. net. 


Wireless Telephone Construction. 
(London: Е. & Е. N. Spon.) Pp. 43. 


(London: 


By Newton 


HARRISON, 
ls. 6d. net. 


These two little books have been written for the benefit -of 
those amateurs who wish to build up their own apparatus. 
Careful directions are given, ш comparatively non-technical 
language, for the construction and erection of small wireless 
outfits, which, if followed, should lead to successful results ; at 
any rate so far as spark telegraphy is concerned. With 
wireless telephony the difficulties are much greater; the arc is 


very troublesome, and the novice must be prepared for many 
failures. 


CALCULATION OF THE OVERHANG LEAKAGE IN 
THREE-PHASE MOTORS.* 


BY DR. M. KLOSS, 


Summary.—In the present article it is shown how the leakage of the 


coil ends ot an induetion motor or alternator can be found in & simple 
manner. 


For determining the circle diagram of a three-phase induction 
motor two quantities are required—the magnetising current i, and 
the ideal short-circuit current 7,, The magnetising current produces 
the ampere-turns in the stator winding necessary to drive the normal 
flux along the main magnetic circuit. The short-circuit current 
produces the ampere-turns required to drive the normal flux (as- 
suming constant applied E. M.F.) along the leakage path. The rela- 
tion between the flux and the ampere-turns is given by 


Ф —0:4ғ . АТ. д4, е f] . . 


с. (1) 
where А denotes the permeance of the path of the flux prod 


uced by 


* Abstract of an article in the ** Electrotechnik und Maschinenbau.” 


This chapter is only 30 pages in length, and yet 


R 
" A „== 0:367 log Po 


AT. At short-circuit, with q slots per pole and phase and z con- 
ductors in series per slot, this becomes 

Ф = 0-41421,4/2:2(А EA, M). . 
A, = permeance of slot leakage path, 
д. = permeance of zig-zag leakage path, 
A, — permeance of overhang or coil-end leakage path, 
all with respect to one coil side. 

The first two quantities are easily calculated according to well. 
known formulx (e.g., those due to Arnold). The last із not so simple 
and forms the subject of the present article. 

When the overhang of a three-phase motor is considered, with its 
various shaped bent and straight coils, and an attempt is made to 
depiet the field due to the action of the three phases, it would at 
first appear that the problem is insoluble. To simplify the procedure, 
therefore, various assumptions are necessary, but in making these we 
must keep quite clear the way in which these assumptions affect 
the result, and in any case we must avoid too large an estimation 


of the short-circuit current; in other words, the leakage must not 
be underrated. 


Assumptions for Simplifying the Calculation.—Consider first a 
straight coil made up of three slots per pole and phase (7= 3), with- 
out regarding the action of the other phases. We first assume that 
these q coils are all combined in one circular coil whose section 
equals the sum of the q individual sections. Further, we shall 
assume the corners to be rectangular and not round as in practice. 
The lines of force are also taken as circular. The equivalent rect- 
angular coil-end is shown in Fig. 1. 


i5 x) 


where 


Coi, HEAD AND THE EQUIVALENT RIGHT ANGLE. 


Permeability for a Circular Section carrying Current.—There are 
two parts to be considered—the internal and the external. For the 
internal it is shown that the specific permeance (г.е., the permeance 
per centimetre length) is 

À—004 . . . . . . . . (3) 


For the part outside the circular section of conductors we get per 
centimetre length 


. . (4) 


Hence the permeance of а coil-end—neglecting the effect of the 
other phases—will be 


_ RB m^, 
A= ( 0:04 + 0:367 log — 2m + (0-04 +0:367 log , Jr,. (5) 


The Permeance of the Overhang of a Normal Three- phase W inding.— 
Before simplifying the above formula the effect of the other phases 
will be considered. Instead of log R/r in equation (4) there will be 


a summation corresponding to $; ++; and we get for the 
arial part 


X, 07367 ` log thls a £j be 2. (8 
l I: Е +4\ 


To take the tangentia! part into account, the term for this has to be 
multiplied by 0:94. 


Hence, instead of equation (5), the following expression is ob- 
tained :— 


R R 
271 3, 
z-— 4 {ìi „{* 1] [ 
A= | U4--0:367 [ log zd pw "R 2m 


= 
+ 0:94 (vot +0367 lo z) j (7) 
; g ;j'a de * 


To simplify this formula we must see what values r and R/r assume 
in practice. From a large number of actual motors it was found 
that, with close approximation, 

г= 0-5 сш. + 0052г, . . . . . + (8) 


R ` 
and 2-104017, . 2 2 we o (9) 


UN 


ut 


И 
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Substituting in equation (7) we then get 
| : 19 - 0:27, 
i= 100 + 0:367 [ово + 0-1:”,) + $ log 


8+ O-lr’, 
30+ oa | ) 
Hog 017 


P 


- 2m + {0-038 
) 
т 
+0:345 log 0:5 +0-052r', T . e e e . (10) 


which gives us A, in terms of m and r’,. 


{orm 


A-l4l(m—1)*024r, . . . (11) 


Taking now the usual method of expressing the length of a mean 
turn, viz, іт= 2(1,+т', + A), where L=active core length, г’, the 
pole-pitch at centre of slots and А an increment chiefly dependent 


on the pressure, we have the following simple empirical relation :— 
m — 1:0 + 0-05А + 0:047”, 
which, inserted in equation (11), gives 


A,=1-41(0°5A + 0:047^,) + 0-247", E 
=0-705А + 0-2967 , 
207A403rT, . . . : . (12) 
or, if [= mean length of overhang. we can write 
A-—07l—04r, c: c co* ' (13) 


Split-phase Winding.—For a split-phase winding (overhang in 
three planes) this formula becomes 
А,=0:65А +027, . . 
= 0°65!,—0°34r’,, ° • 


. (14) 
or, . . o. (15) 


where А=1,— ar’ 


ИМ 

The above formule hold for motors with slip-ring armatures and 
for short-circuited armatures where the rings are close to the core, 
fcr in these cases the effect of the rotor overhang on the leakage can 
be neglected. 

In squirrel-cage rotors, where the rings lie some d'stance away 
from the rotor, or in wound rotors where the rotor w nding is very 
close to that of the stator, the coefficients in the above formula 
must be reduced by some 10 to 20 per cent. 

Having determined the overhang leakage in the above manner and 


also the slot and zig-zag leakage, the ideal short-circuit current can 
be found at once from the express'on 


А Фф 
"k= 0-4 с N 2.2 (А, + А, + A) 
where ф is the main flux of the motor. 

It only remains to mention in what way the calculation of the 
overhang leakage' is affected by the assumptions introduced at the 
commencement. First, with respect to taking all the conductors in 
the overhang as forming one circular bar, this gives the leakage on 
the high side, for it assumes all conductors to be equally effective, 
which is not the case actually. Then, again, no distinction has been 
made between bent and straight coils. Now the surface enclosed 
by one of the former is larger than that enclosed by one of the latter. 
hence calculating the leakage for a straight coil also tends to make 
И too large. A partial offset to the above is due to the effect of the 
contiguity of the shield bearing, which tends to increase the leakage 
path. In practice, however, the above simple fcrmula—free from 
all logarithmic terms—is found quite near enough. 


SWITCH AND TRANSFORMER OILS. 


The following is an abstract of the discussion which took 
place at the meeting of the Manchester local section of the 
Institution of Electrical Engineers when Messrs. W. Pollard 
Fui and D. B. Mellis read their Paper on this subject. An 
чае of this Paper appeared in our issue of April Ist. 


М DISCUSSION. 
Su C. к Beaver (Messrs. W. T. Glover & Co.) referred to several 
taken b Ae first. was the general character of the oils which had been 
f the 2 : authors as typical samples of switch and transformer oils. 
dimi. Were arranged in order of merit so far as the electrical and 
the ih ae were concerned, and in order of magnitude so far as 
or ce figures were concerned, several features became noticeable. 
and breakdo there was a rough relation between the specific resistances 
or acidit own voltages and between breakdown voltages and alkalinity 
ity, though not between breakdown voltages and resinoid con- 


Curves were then drawn 
giving 4, as a function of г’, for ‘different values of m, such as occur 
in practice, From these curves—which were practically straight 
line—it was possible to replace equation 10 by the much simpler 


tents. It was also noticeable that no relation existed between the phy- 
sical and electrical properties, H3 and H being the best of the series and 
almost equally good electrically, but being comparatively wide apart 
physically. While some relation was to be expected between specific 
resistance and dielectric strength, and also between dielectric strength and 
purity, he did not think the impurities indicated in the table accounted 
for the wide difference between the various oils in specific resistance and 
dielectric strength. His experience was that alkaline, acid and resinoid 
substances were not the most usual kinds of impurity met with in mineral 
oil, but that moisture was by far the most predominant source of varia- 
tion in electrical properties. It was practically impossible to dry an oil 
perfectly by the application of heat, and it was certain that the elimina- 
tion of the last traces of moisture from an oil would make far more differ- 
ence to its electrical properties than would alkaline, acid or resinous sub- 
stances, such as were referred to in the table. In connection with the 
question of moisture, he thought its elimination to the utmost practical 
extent should not be one for the oil refiner or producer, but rather for the 
transformer or switch maker. There were such wide possibilities for the 
taking up of moisture in handling, packing and transit that the variations 
in one consignment referred to by the authors were not surprising. Phy- 
sical and chemical properties which fixed the general character of the oil 
could be so easily adhered to by the oil manufacturer on the one hand, 
and the elimination of the moisture, on the other hand, could be so easily 
ensured to a practically efficient extent by, say, filteration through beds 
of calcium chloride, that it seemed reasonable to think that the oil user 
was in a better position to take care of the electrical properties than the 
refiner. He did not suggest that the question of moisture had been over- 
looked by the authors, but he thought that it had hardly been given suffi- 
cient prominence where, in his opinoin and experience, it was deserving. 
He had already referred to the fact that alkalinity or acidity in mineral 
oils was of rare occurrence, and in view of this, it would be interesting to 
know whether the authors had any theory as to the changes which they 
observed in studying the effect of disruptive tests on the chemical and 
physical properties of oils, where they found changes not only in degree 
of alkalinity, after baking and testing, but also changes from slight acidity 
to marked alkalinity. One of the most interesting sections of the Paper 
was that dealing with the experiments on the relation between dielectric 
strength and temperature. The general trend of the curves obtained for 
solid insulating materials wae rather in the opposite direction to those 
shown for the various oils. He was inclined to think that this striking 
difference between solid and liquid insulating materials was due to the 
much better dissipation of heat in the path of stress in oils. Referenco 
to the viscosity figures for these oils gave support to this view, and parallel 
cases would be familiar to those experienced in the testing of insulating 
materials. For the reasons just stated, he could not agree with the 
authors in stating that makers of oil-cooled transformers were wrong or 
misguided in applying lower test pressures to transformers when they 
were heated up at the end of a test run, than after being allowed to cool. 
The dielectric which the transformer maker tested was not the oil, but 
various solid or laminated dielectric materials which had, to some extent 
at least, reverse electrical characteristics to those of oils at high tempera- 
tures. The relation of viscosity to temperature was a portion of the sub- 
ject on which a great deal of work had already been done, although almost 
entirely in connection with lubrication, The relation between fall of 


viscosity with temperature and electrical properties should prove exceed- 


ingly interesting, because the general order of percentage decrease of 
viscosity with increase of temperature bore some relation to the surface 
tension of the oil, and the surface tension of the oil might be quite different 
in cases where oils of different origin gave identical results under physical 
tests at the usual testing temperatures. The authors would find some 
remarkable results in this direction when they made further investiga. 
tione in connection with this part of their subject. Referring to the 
chemical side of the Paper, Mr. Beaver said, with regard to the detection of 
moisture, although the exsiccated eupric sulphate was very sensitive to the 
action of water, oil might be chemically dried, and improved electrically 
by such drying, beyond the point when this test ceased to be sensitive. 
Without doubt, the most delicate test was the stream of hydrogen bubbles 
given off from a small piece of sodium immersed in the oil, and as the 
nitro-prusside test for the detection of sulphur entailed the use of metallic 
sodium, there would appear to be little use for the dehydrated cuprie 
sulphate. In regard to indicators, he found no necessity for testing the 
aqueous extract while hot. and personally did not prefer tincture of cochi- 
neal to the more usual phenol-phthalein and methyl.orange. He had 
always found phenol-phthalein reliable and did not understand the state- 
ment that it was not affected by the soaps of alkaline metals. He had 
some doubt as to the identity of the resinous bodies to which the authors 
frequently referred in connection with their samples, and wished to know 
whether they had been isolated as such or identified by such a test as the 
Liebermann-Storch test. 

Mr. J. $. Peck (British Westinghouse Co.) remarked that from a 
practical point of view there were three necessary qualities in oil used for 
transformers : (a) High fire test, (5) high dielectric strength, (c) freedom 
from deposit under working conditions. The authors had dealt with (а) 
and (b), but had not touched upon the question of deposit at all. He 
hoped their investigations would extend to cover this question, for 
although there were oils on the market which were unsatisfactory as re- 
gards the fire tests and dielectric strength, it was very difficult to obtain 
an oil which would not throw down a deposit when worked at a compara- 
tively high temperature. High dielectric strength was largely a matter 
of purity, while the method of obtaining a high flash point was well under- 
stood. Regarding the question of deposit, however, very little appeared 
to be known beyond the fact that some oils exhibited this defect to a 
marked degree, whilst others were practically free from it. "This might 
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be said to be the most important question now confronting manufac- 
turers and users of oil for insulating purposes. There was no advantage 
in purchasing expensive oil of great purity unless precautions were taken 
to maintain the purity of the oil during shipment. Oil would absorb a 
certain amount of moisture if exposed to a dump atmosphere, and when 
shipped in wooden barrels there was always a risk, especially when stored 
out of doors, that water would work in through the heads of the barrels. 
On this account the use of wooden barrels for shipping and storing had 
been largely done away with. "The authors had devoted. considerable 
space to the question of the specific resistance of oil, but in his opinion 
this was not of practical importance, unless this formed some identitica- 
tion of the dielectric strength of the oil. From the results this was appa- 
rently not the case. He agreed with Mr. Beaver, and therefore disagreed 
with the authors, in regard to the statement that a transformer should not 
be tested with a higher voltage when cold than when hot, because the oil 
had little to do with the insulation strength except in preventing surface 
discharges. Breakdowns usually occurred through the solid dielectric, 
and there was no doubt that this was weaker when hot than when cold. 
He thought it would be interesting to compare the effect of the alternating- 
current arc with that of the direct-current аге, as experience indicated 
that the carbonising effect was much greater with direct than with alter- 
hating current. 

Mr. J. Е. Костнсомвк (Henry Wells & Co.) said, speaking as a chemist 
with experience of oil investigation, he could not quite agree with some 
points raised by the authors as to the purity of the samples. In the first 
place, an examination of many samples of transformer and switch oils had 
not revealed the universal presence of alkali which the authors appeared 
to have observed. It was, in fact, an extremely rare thing nowadays to 
find alkali in oils of this type, and he could only say that if an oil sub- 
niitted to him for adjudication contained any traces of this substance he 
would reject it at once as totally unworthy of any further consideration. 
The authors had apparently had somewhat abnormal samples under con- 
sideration. With regard to the question of moisture, the authors stated 
that they found oils containing as much as 0:57 per cent. of moisture, but 
it would appear that they had estimated this by drying at 100°C. and 
noting the loss. This would not give апу measure of moisture content 
whatever, since the losses from volatilisation of the oil would always be 
an unknown quantity, and would totally vitiate the figures. There 
appeared to be a most unfortunate haziness with regard to the question 
of how much water there was in oils. He had conducted а long series 
of experiments on this matter from several points of view. Oil and 
water were immiscible, and if an oil contained water at all it was present 
in fine globules distributed throughout the mass. Now if the globules 
were big the water would quickly settle out of the oil, while if they were 
very fine indeed they might be retained for long periods, since the mix- 
ture would partake of the properties of an emulsion. Now if the globules 
were very minute there would have to be an immense number of them 
present to have anything like 0-57 per cent. of water in the oil; conse- 
quently, the water surfaces would be great, causing considerable thicken- 
ing, and the oil would be very turbid. И was inconceivable that any 
self-respecting oil manufacturer would submit such an emulsion. for 
transformers. Such cases did not need discussing, but what was a 
burning question was the influence of very minute traces of moisture on 
insulating properties. An oil might be quite bright and yet contain 
absorbed moisture. but such moisture was present only to the extent of 
about 0-1 рег cent. ог less. The quantitative estimation of such minute 
traces chemically was almost. impossible, but he could say that the 
Ческе strength was a very delicate test. In his opinion variations 
in diclectric strength eould be correlated very largely with these exceed- 
ingly minute traces of moisture, which had a far greater influence on the 
electrical properties than any so-called chemical impurity in well-refined 
oil of standard quality. There was very little evidence to show that dis- 
ruptive discharge proceeded more readily in the presence of resins, &c. 
In fact, resin oils were admirable insulators. А &tudy of the figures 
given in the authors’ Paper showed that what they called resinoid con- 
tent did not explain the variations in dielectric strength. He empha- 
sised again the fact that in his opinion it was not chemical impurities 
but exceedingly minute trates of moisture that would explain many dis- 
crepancies in dielectric strength. The problem of how to get rid of this 
moisture resolved itself very much into a commercial question. Was it 
to be done Бу the oil manufacturer or by the transformer builder ? There 
was по doubt that the oil man could supply а perfectly anhydrous fluid, 
but it could not be done if the electrician was going to ask for an oil at a 
price which his better sense must tell him would make it impossible to 
devote much attention to these minute but important details. Con- 
siderable success had attended drying the oil by electrical resistances 
immersed in the oil, but it would appear to him a better investment to 
pay the experienced ой manufacturer his price and demand from him 
an anhydrous oil. Although the question of chemical impurities did 
not appear so important as moisture in lowering the dielectric strength, 
vet it was absolutely imperative that an oil should be of the highest pos- 
sible purity, since the influence of acids, and more particularly alkalis, 
on the windings was disastrous, while at the same time any tendency for 
the oil to resinify or oxidise on heating would materially affect its heat 
disseminating powers. It was unfortunate that the authors had not 
gone into this question more fully. In addition to the points they drew 
attention to, no specification would be complete which did not demand 
tests as to the durability of the oil on successive heating and cooling. On 
the electrical tests he could not speak with authority, but some experi- 
ments made by Mr. Lustgarten at the Manchester School of Technology, 
and the conclusions of Russell, did not confirm the authors' results at 
such short distances. Further the carbon produced by the passage of 
the arc required some considerable time to settle, and a sufficient 


interval must elapse before making a second puncture: The carbon 
produced was disseminated throughout the oil in a kind of semi.colloidal 
suspension of charged particles, which settled at varying rates in different 
oils. The speaker was at present investigating this phenomenon, and 
had obtained some most interesting results which appeared to be of 
supreme importance in the choice of a switch oil. | 
Мг. J. LUSTGARTEN (Manchester School of Technology) said that of the 
properties mentioned in the Paper as requisite in a mineral oil one might 
add that evaporation must be small, and that no trace of sediment after 
repeated heating and cooling should occur. The authors mentioned 
that resinoid matters contaminated oi when stored in wooden barrels. 
He wished to ask the authors if the wooden barrels which were sent into 
this country from America were made of oak, because, if so, he hardly 
saw that resinoid matters would be likely to get into the oils with such 
construction of the barrels. As the authors recommended standardised 
methods of testing, and though they deprecated criticism of methods of 
taking the dielectric tests, it should be stated that the sparking voltage 
depended on many factors which the authors had not mentioned. These 
factors were: (a) The width of the glass vessel in relation to the spark 
distance and the size of the electrodes; (b) the position (depth) of the 
spark-gap in the oil; (c) the amplitude factor of the machine used ; (d) 
the rate of growth of the testing pressure; (e) whether the electrodes 
were insulated or one was earthed ; and (/) the shape of the electrodes. 
The amplitude factor was important, because if the machine had a peaky 
wave, the oil would break down very much earlier. Earthing one elec- 
trode altered the maximum potential gradient on the insulated electrode. 
With regard to (d), à modification of the method was to move the elec- 
trodes, keeping the testing pressure constant. As to the shape of elec. 
trodes, he could not see why.the authors got the voltage distance curve 
for 3 in. diameter spheres to lie below that of needle points, asit was shown 
that in the air the voltage distance curve lay above that of needle points. 
Speaking of his own results on oils, the larger-sized spheres gave curves 
lying above the smaller size, and obviously the needle point was a very 
small sphere, and for a given sparking distance and voltage the potential 
gradient was steeper with needle points. Не had experimented with 
) in., 2 in. and | in. spheres, and had obtained better results with large 
spheres than with the smaller ones, but the distances had to be greater 
than À in. : With regard to the curves for spheres, these bent over as in 
the needle point curve. Dr. Russell some years ago suggested that the 
best way of expressing the dielectric strength of an insulating material 
was by the maximum potential gradient at breakdown. This for the 
parallel plate electrodes immersed in the dielectric would be V/X, and 
for spheres V/Xf, where V - maximum voltage, X —spark-gap distance, 
and f a factor depending on X and the diameter of the sphere. The 
dielectrie strength of the best oils was about 160 kv. per centimetre, and 
for medium oils about 100. "The potential gradient for the oil in the 
curves оп p. 13 of the Paper was rather low, 80 kv. per centimetre. The 
authors remarked that the dielectric strength improved with flashing 
over, and was due to traces of moisture and impurities being burnt out. 
This was particularly apparent in an oil submitted to the speaker to test. 


The breakdown voltage went up from 42 kv. to 80 kv. (R.M.S.) in 20 


days with a test taken once every 24 hours, but after repeated break- 
downs the strength diminished, 80 kv., 71-2 kv. and 63-6 kv. being read- 
ings taken on thrée consecutive days. In testing oil sufficient time 
should be given to allow air bubbles to rise and finely-divided floating 
or colloidal matter to settle, as they would seriously affect the results, 
especially at the small sparking distances. In a particular case the 
breakdown voltage а few minutes after pouring in was 10 kv., half an 
hour afterwards 17 kv. and 24 hours later 48 kv. (in the latter test traces 
of moisture must also have been removed). The authors found that the 
dielectric strength of the oils increased with temperature. This result 
seemed the reverse of what might be expected. In solids it was the 
reverse. Did the authors find this to hold after repeated heating and 
cooling of one specimen in order to eliminate traces of moisture and im- 
purities before conducting the test For drying oils he found that hot 
air and sodium answered very well. In one case a transformer oil treated 
with sodium increased in strength from 107 kv. to 122 kv. per centimetre. 
Mr. D. B. MELLIS. in reply. said in connection with Mr. Beaver's remarks, 
the purpose of putting down along with theobserved physical behaviour 
of the oils examined the result of their chemica) examination also was 
not to infer that the physical properties found were due to chemical 
impurities. Although had no chemical examination of the oils been 
made it would always have been open for anyone to say that variations 
in the behaviour of the oils under discussion were due to variations In 
their degree of purity. With regard to the slight variations in the re- 
action of oils observed after testing for dielectric strength, these might 
be due to several causes. For instance, electrolytic action might change 
some of the impurities contained in the oil from acid to alkali and vice 
versa. Or again, owing to the high voltages used, the air surrounding 
the testing vessel and in contact with the oil became ozonised, and nitrous 
oxide was also formed. These substances might easily affect the reaction 
of so nearly neutral a liquid as the oil usually was. Мг. Beaver seem 
to think that it was asking too much of the oil people to expect them to 
supply oil to a standard of specific resistance. The authors did not agree 
with him in this matter, as the specific resistance test was really a very 
delicate test for the chemical purity of the oil in question. In fact, the 
importance of the specific resistance test was that no oil having à rela- 
tively large amount of water or other harmful impurity would have 4 
high resistance. И copper refiners could work to a specification of 
specific resistance it was not unreasonable to ask oil suppliers to work to 
а similar one. Mr. Beaver remarked that the authors did not attach 
sufficient importance to the presence or absence of water. This was kn 
intentional. They did not labour the point as they thought it fairly se4- 
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evident. They considered it of the utmost importance for the refiner to 
supply absolutely dry oil, but it was of no use his doing so unless the 
necessary care were taken to keep it dry. When the user had to dry his 
own oil they would suggest warming it up in a vacuum oven to a mode- 
rate temperature. Too high a temperature must not be employed or the 
nature of the oil might be changed. If possible, when in the vacuum 
oven, dry air should be allowed to bubble through the oil, so as to stir it. 
upand help the evaporation, and by ** dry air " they did not simply mean 
" hot air,” but air which had been freed from moisture by passing it over 
calcium chloride or, better still, phosphorus pentoxide. The method 
suggested by Mr. Southcombe of stirring the oil with a cage containing 
metallic sodium would appear to have the disadvantage that caustic soda 
would tend to replace the water, and would afterwards attract to itself 
much more water, unless the vessel were hermatically sealed after treat- 
ment of the oil. Mr. Beaver remarked that the other physical properties 
euch as viscosity and flash point did not appear to have any relation to the 
electrical properties of an oil; in this connection the authors would like 
to remark that а sample of ordinary illuminating paraffin oil bought at а 
very cheap rate gave a curve of dielectric strength at least twice as good 
as the best transformer oil, and needless to say both its viscosity and flash 
pint were very low, far lower than those of any transformer oil. It was 
ibo interesting to note that the dielectric strength of any transformer oil 
inercased with rise in temperature, while its viscosity fell. This relation 
between viscosity and dielectric strength might be accidental, both being 
due to some molecular condition. Mr. Pollard quite agreed with Mr. 
Beaver that variations in electrical properties might be caused to a very 
great extent by very small proportions of moisture, but the question of 
alkalinity was of importance because a very slight trace of alkali caused 
abwirption of moisture. He was not in favour of filtration through 
calcium chloride for drying oils, but preferred Mr. Peck's vacuum oven 
press. Another good method of eliminating moisture was by blowing 
hot dry air through the oil. Whilst endorsing Mr. Beaver's remarks as 
ty the odium test, he found that the exsiccated cupric sulphate test was 
sufieiently sensitive when suitably applied. With regard to indicators, 
he had no intention of advising the testing of the aqueous extract whilst 
hot, but cochineal had the advantage that it could be used for hot liquids, 
whilst methyl orange «could not. and, moreover. the colour change of 
methyl orange, with traces of alkali, was not easily observed, unless the 
indicator were first made feebly acid and then carefully neutralised. It 
seemed to be generally taken for granted that the alkali in oil invariably 
existed as hydroxide. This was very far from being the case, and conse- 
quently, when phenol-phthalein was used as an indicator, considerable 
traces of alkali escaped detection. The neutrality of phenol-phthalein 
to soaps permitted its use in soap analyses for the estimation of free 
caustic alkali, whilst the subsequent volume of acid required to give 
neutrality with methyl orange was a measure of the alkali combined with 
fatty acids, &e., or existing as carbonates, borates, &с. However, soaps 
of the alkali metals were very seldom found in mineral oils of the type 
under consideration, although aluminium soap was by no means infre- 
quently met with. The exact nature of the ‘res inoid " matter was not 
determined. In most cases it appeared to be tolerably pure resin, but 
in several instances examination revealed admixture of other substances, 
hence the employment of the term “ resinoid matter ` instead of " resin." 
With regard to Mr. Southcombe's statement that it was an extremely 
rare thing nowadays to find alkali in oil of this type, ont of considerably 
mote than 100 samples examined during the last 18 months or so, at least 
№ per cent. had been found to contain alkali, sometimes in slight. some- 
limes in very distinct traces, but had phenol-phthalein been used as an 
indicator, по doubt practically the whole of these would have been 
returned as neutral. Comparative tests had demonstrated that cochineal 
and methyl orange were more than ten times as sensitive to alkaline 
carbinate than was phenol-phthalein. All the samples were obtained 
ftom well-known makers of transformer oil. They could not, therefore, 
be considered to be abnormal samples, as Мг. Southcombe suggested. 
Of all the oils discussed in this Paper only one of them showed an acid 
reaction—viz., H;—all the others being neutral or alkaline. With refe- 
rence to Mr. Southeombe's criticism of the authors’ method of making 
texts for dielectric strength, in which he quoted Russell as saying that 
“ih determinations were not reliable when tests were made over short 
Panes, and that consequently high voltages must be employed. the 
authors would point out that when Russell made this statement he was 
wussing the experiments of Hobbs, who tested over microscopic dis- 
tances down to3 x 10-7 cm., and he went on to say that it was not safe to 
tabulate dielectric strengths from the observed disruptive voltages when 
the electrodeswere less than 1 mm. apart. and suggested that for accurate 
Fork at least 0-5 em. should be tested over. Now. as the authors’ dis- 
tances range from about 0-5 mm. to over 1 em., they did not suppose 
that Russell would take exception to the lowness of the voltages used. 
heir results were in accordance with Russell’s statement. in that the more 
cmsstent readings were generally obtained with the higher voltages than 
Sith the lower ones. Mr, Southcombe's tests were apparently mostly 
made using balls as the electrodes, and in his case air bubbles would be 
ee to give trouble than in the authors’ case. In connection with 
: r. Рес ӯ remarks on deposit, one usual explanation offered was that 
Amish, supposed to be oil-resisting and used in transformer insulation, 
wa> Rot actually so, and that it dissolved out, or partially dissolved out, 
OMNE а more or less gelatinous solution, which, by electrostatic attrac- 
н, cling to the windings and impeded the free circulation of the oil. 
ое did not appear to cover every case observed. and a 
tun. и red to suppose that the thickening. in some cases at least, was T 
x YMerisation of some of the hydro-carbon of which the oil consiste 3 
in en to chemical change brought about by repeated heatings and соо - 
T. This was a question for chemists rather than electrical engineers 


t9 investigate, Th» authors fully agreed with Mr. Peck in his remarks 


about carelessness in handling oils seat oat in casks, and considered that, 
for electrical work, nothing but hermetically sealed metallic drums should 
be permitted. While agreeing with Mr. Peck that high dielectric strength 
was a most important feature, they did not agree that a high resistance 
was not of much use, as the latter was only obtained with very pure oils 
and might be taken as a measure of their chemical purity. With regard 
to the authors’ suggestion as to testing transformers with a higher voltage 
when hot than when cold, Mr. Peck disagreed on the ground that oil was 
not the principal insulating medium. This criticism, of course, would 
not hold good in the case of a transformer so designed that the oil was the 
principal insulator. Referring to the much greater relative amount of 
carbonisation which took place in the oil tanks of direct-current con- 
trollers or switches than with alternating current. the fact of the alter- 
nating-current passing through zero twice a cycle gave the oil a very 
much better opportunity of extinguishing the arc in the latter than in the 
former case, and also no highly inductive arcs had to be quenched, which 
was not the case with direct currents. Replying to Mr. Lustgarten, when 
American oil was shipped in barrels these were usually made of oak, but 
in the case of Russian oil steel drums were generally used. The glass 
containing vessel of the apparatus illustrated was about 2 in. diameter, 
and as the electrodes were placed axially it was obvious that the distor- 
tion of the electrostatic field, due to the high specific inductive capacity 
of the neighbouring glass, would have no effect on the field between the 
two electrodes, which were never separated by more than 0-4 т. The 
curve of voltage of the alternator used did not differ very much from a 
true sine curve. The value in kilovolts given on the curves of dielectric 
strength was expressed in virtual volts. Besides the maximum voltage 
the length of time during which the voltage was applied decided the 
limiting sparking distance. From this they would conclude that higher 
dielectric strength would be obtained with a higher frequency. Neither 
of the electrodes was earthed, but as everything was very well insulated 
and the voltages used were never higher than: about 25,000, earthing 
should not have made much difference. In reply to Mr. Lustgarten, it 
was not safe to argue as to the phenomena of breakdown in liquids 
from experimental results obtained in air. J. J. Thomson showed 
that when ions were present the electrostatic field was distorted, and 
could not be calculated from the geometry of the electrodes only. It was 
obvious, therefore, that if in the one case the ions could freely move 
about and in the other they were relatively stationary the distribution of 
the electrostatic field would be different in the two cases. Another sug- 
gestion they would offer was that, when testing with one or both the 
electrodes pointed, only a very small volume of the oil was subjected to 
intense dielectric stress, whereas when testing between balls a very much 
greater volume of oil would be stressed. Owing to the fact that the oil 
was probably far from homogeneous there would be a much greater likeli- 
hood of a weak part being stressed and broken down in the latter than in 
the former case. In a similar way it would not be safe to estimate the 
dielectric strength of a mile of cable as equal to the value experimentally 
found fora yard length. The only apparent advantage in testing between 
balls was that the absolute value of the physical constant “ dielectric 
strength " could be more readily calculated than when points or a point 
and disc were used. As the authors found the latter gave the more regu- 
lar results, it was the more suitable for determining the relative dielectric 
strengths of oils under similar conditions. Further, the authors did not 
state that the curve connecting sparking voltage and distance between 
spherical electrodes was linear. Of the oils designated by the letters! Н, 
to Нз all were ordinary commercial samples, none being appreciably 
better nor worse in their purity than those supplied in bulk to large pur- 
chasers. At the commencement of the Paper the authors referred to the 
splendid curve of high dielectric strength widely circulated but rarely 
attained in practice, they therefore urged that in dealing with commercial 
oils in everyday use the present researches had tended towards practical 
utility. 


CORRESPONDENCE. 


[ri а 


ON THE EFFECT OF SHUNTING INDUCTIVE COILS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sır: In his interesting article on the effect of shunting a 
choking coil with a non-inductive resistance, Mr. Howe points 
out that the impedence is not increased bv the addition of such 
a shunt. If, however, he had drawn his vector diagrams to 
illustrate the effect of shunting a highly inductive coil when the 
latter has in series with t à non-inductive resistance, he would 
have found that the total impedence of such a circuit may be 
increased by connecting a non-inductive shunt across the 
choking coil. This effect was explained by the writer in his 
book on Alternating Currents (published in 1898), and it is not 
unlikely that both Mr. H. E. Harrison and Мг. A. Campbell 
may have had such a circuit in mind when referring to the 
increased impedence. 

Given a non-inductive resistance connected in series with a 
choking coil across an alternating supplv of constant voltage, 
it is an undeniable fact that the current flowing in such a 
circuit can actually be reduced Бу connecting a non-inductive 
shunt across the choking coil.— Yours, &c., 


Springfield-lane, Salford, April 2%. ALFRED STILL. 
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THE WESTMINSTER STREET LIGHTING CONTRACTS. 


The following letter has been sent by the St. James’ & Pall 
Mall Electrice Light Co. to the Town Clerk of the West- 
minster City Council, and copies have also been forwarded to 
all members of the Council :— 


Drag ин: lam in receipt of vour letter of the 15th inst., informing me 
that the City Council have not seen their way to accept the tender of this 
Company, dat d the lth March last, for public lighting in District D of 
the City, and reminding me that the existing contracts of the Company 
with the Council for this purpose will expire on the loth November next. 

With regard to this matter and more especially to this notice that the 
existing contracts will be terminated at that date, E would respectfully 
point out that this Company has been placed at a great disadvantage by 
the form of the recent specification and tender to which striet adherence 
is enjoined. l'or instance, Clause 2 of the General Conditions of Contract 
stipnlates that the Contractor may tender for the lighting of all or any of 
the districts А, В, C and D mentioned in the form of tender, treating 
each district as a separate unit, and that the Council inter alia may 
accept апу such tender in respect of any part of any district to the 
exclusion of the remainder of the same district, and for this purpose may 
sub-divide any district, but the Contractor is not permitted to tender 
for the lighting of any part of a district or even to submit a ditlerent price 
for that part which the special circumstances of the case may justify. 

Under the existing Contracts this Company maintains at the uniform 
charge of £17 per lamp per annum a total of 66 are lamps consisting of 
16 660-watt flame аге lamps in Regent-street which give an illumination 
according to the tests of the City Engineer of 3,575 c.p. ; four 440-watt 
flame аге lamps in St. James street. which give an illumination of 
1.500 c.p. : and 46 660-watt white are lamps in Реса Шу, St. James's- 
street, Pall Mall, &e., which give an illumination of 900 c.p. In addition 
to these there are five white are lamps in Piccadilly-circus which are main- 
tained at the rate of £2. 10s. per lamp per annum, and a charge of 24d. per 
unit for electricity consumed by meter, but this small circuit need not be 
included as part of the above. 

For the above total of 66 lamps a special circuit of mains has been laid 
down in connection with a complete generating and accumulator plant, 
the system beinz controlled direct from the works of the Company. To 
extend this system for the whole of District D, for which the Company 
had to tender, involved a capital outlay for additional mains and plant, 
which rendered the cost on a five vear contract practically prohibitive. 
Competition with the tender of the Gas Company had therefore under the 
circumstances to be directed to the longer period of a 15 year contract, and 
on this basis the charges of this Company for the 3,00) and 1,500 c.p. 
lamps are entered at £22 and £17. 105, as compared with those of the 
Gas Company at £20. os. and £104. 5s. 

But with regard to the above еса of 66 are lamps the circum- 
stances are different. This Company would have to incur no additional 
capital expenditure, except that of providing the new Нате arc lamps 
in place of the existing white are lamps, and had the form of tender per- 
mitted, these matters would have been fully taken into account and a 
special price submitted. ‘This, on the basis of the estimates prepared 
for the original tender, would be :— 

For а five усаг contract with the option t» the Council to renew for 
the 10 or 15 vear period the maintenance of the existing 16 flame are 
lamps in Regent-street to the 3,000 c.p. standard ard the installation and 
maintenance of the other 50 kemps in Piccadilly, St. James’s-street, Pall 
Mall, &c., with new flame arc lamps to the 1,*00 c.p. standard for the 
inclusive price of £1.122 per annum, represent ng an average charge of 
£17 per lamp per annum for both sizes. No charge would be made for any 
installation costs in connection with the above, and the Company would 
undertake to have the whole of the alterations completed and in full 
working order by November next, 

The efficiency of the Наше are lamps in Regent-street is an established 
fact, and as the carbons are renewed each day and the current of elec- 
tricity maintained at a constant quantity there can be no deterioration 
of the illumination. On the other hand, no gas lamp of equivalent 
illuminating power and effect has vet been exhibited, and on account of 
the deterioration of the gas mantles emploved the resultant light must be 
subject to considerable degeneration when in regular use. 

Ву the arrangement proposed by this Company a total of 138.000 c.p. is 
provided at an inclusive cost of £1,122 per annum as compared with the 
cost of £1,127 per annum for the equivalent candle-power derived from 
gas lighting, to which must be added the further cost of installation of 
£140 per annum, for which no charge is proposed by this Company. 
Further, the maintenance of the electric light circuit involves no further 
opening of the roadway of these important thoroughfares, whereas the 
installation of a high-pressure gas service in this case will surely neces- 
sitate the opening of the whole length of these streets, 

In view of all the circumstances which are set out in this letter. my 
Directors ask that it may be read at the next meeting of vour Council, 
in the hope that a modification of their recent resolutions may be made 
which will provide for the continued supply by this Company of 66 arc 
lamps of the improved type at the same inclusive cost as heretofore. 

They take the liberty of urging this course upon your Council from the 
point of view of the public benefit, having regard to such matters as the 
satisfactory illumination which has been demonstrated in Regent-street, 
the actual cost of this method of lighting, and the important fact that no 
disturbance whatever of the roadways of these important thoroughfares 
is involved therewith, and in this connection they desire to call attention 
to the reitcrated assurance given by Мг. Abady to your Mayor that your 


Council have the right to omit the lighting of Regent-street and Piccadilly 
from the contract should they think fit to do so. 


I shall be glad to hold myself at. your disposition for any information 


that vou may require, or to consider carefully any modification of the 
above arrangement that the Council may suggest.—1 am, dear Sir, yours 


faithfullv, (Signed) F. J. WALKER, 


General. Manager and Secretary. 


STREET LIGHTING IN WESTMINSTER. 


Westminster City Council yesterday discussed a section of the 
Works Committee's report in regard to the distribution and cost of 
the lighting. under the Gas Light & Coke Co.'s recent tender, which 
had been accepted at the previous meeting for the street lighting of 
several districts. including Regent-street and Piccadilly, at present 
lighted by the St. James’ & Pall Mall Electric Light Со, 

Councillor PULLMAN said he had been so pertinaciously approached 
by ratepayers of his ward that he raised once more the question of 
the removal of the are lamps. 1t had been pointed out to him that 
the electric lighting of Pall Mall. part of Piccadilly, Piccadilly Circus, 
Regent-street and St. James'-street would cost only £250 more than 
gas lighting. Although he, personally, was satisfied that the new 
light would be equally satisfactory, he moved. in order that the 
matter should be ventilated, that they disagree with the Works Com- 
mittee’s report во far as the streets he had named were concerned, 

Councillor GATTI said there would be a distinct advantage in con- 
tinuing the lighting by arc lamps, which at present existed in Regent- 
street. The arc lamps were there, and they would save the trouble 
and interference with traffic. and there would be also an actual 
reduction in the cost of the lighting. They had a perfect right to 
reconsider the matter. 

Councillor ABADY (Chairman of the Works Committee) said the 
standing orders barred the Electric Light Co. from having their 
tender reconsidered on the ground that contractors were prohibited 
from canvassing members or officials of the Council, and the letter 
that had been sent by the company amounted to canvassing. Their 
specifications were clear, and if the Council allowed that Dutch 
auction sort of business they should also give the Gas Co. anothe: 
chance of having a shot at the electric light prices. The St. James 
Co.'s letter which had been sent to the Town Clerk stated that the 
contractors were not allowed to submit a different price for a district 
in which special circumstances applied, but the conditions of con- 
tract stated that the contractor could make different, charges for 
different districts. 

Mr. PULMAN said he would withdraw his motion as he was 
satisfied with Mr. Abady's explanation. 

Capt. JEssEL congratulated the Chairman of the Works Committee, 

but he did not think there was anything improper ia the letter of the 
St. James’ Со. It was customary when а company had a case to 
defend or to put forward. He remembered that the same thing was 
done by the Gas Light & Coke Co. many years ago. 
Councillor Garri said the tables which had been put before the 
Council at the last meeting ref rred to an average for 10 years, but 
he could not see how any average could be tiken. There had been а 
tendency to make things difficult for the Electric Light Co. Condi- 
tions were imposed which he did not think could be of any benefit to 
the Council, but which might have been a great burden to the con- 
tractor, He quoted as an instance a condition that if a lamp were 
out for five minutes you got the light free for about two months. 
Mr. Abady had, all through, for the purpose of comparison, taken the 
five vear period, and when a contractor had to spend a certain sum of 
money, and only had five years to recoup himself, that made it 
necessary to make а correspondingly high charge for the li zht. On the 
15 vear period the prices would have been much nearer. 

Councillor BrxGHaMw did not agree with Mr. Abady that the 
Electric Light Co. were not prevented from tendering for certam 
portions at different prices. Looking at it from a lawyer's point of 
view it might nut mean that, but the Company had not come for an 
explanation, and he thought they must suffer for it. He was afraid 
the removal of the electric light would do away with competition. 
He went on to say that the 3.000 nominal candle-power electric 
lamps at present in use gave 3.500 c.p., whereas the only 3,000 
n minal candle-power gas lamp of which he knew (that outside the 
Manston House) only gave 2.500 с.р. The Regent-street are lamps 
gave a magnificent light. -— 

Councillor ABADY said the reason they took the five years’ period ys 
making a comparison was that the Committee would not consider 4 
contract for more than five years at the outset, but wished to reserv? 
the right to enter into an additional tive years’ contract at the en 
of the first five years, at the 10 years’ prices. 

The Committee2’s report was ultimately adopted, without excep 


! tion. 
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OERLIKON VARIABLE-SPEED THREE-PHASE MOTORS. 


The use of centrifugal and turbine pumps, and particularly of 
ram pumps. has hitherto bcen considerably limited in places where 
a three-phase current supply is available, as speed regulation with 
three-phase motors entails reduced ећсіспсіез when resistancos аге 
used in the rotcr circuits. 

The Oerlikon variable-speed three-phase motor of thc induction 
type, which has been uscd for many years past and which is par- 
ticularly well known on the Continent, has provided a solution of 
this difficulty. Until recently it has only been possible to build 
such motors of the two and four-spced step typo, but of late, say, 
for the last two years, the Ocrlikon works have succceded in making 
machines with five and six-spocd steps, thcreby widening thc range 
of utility of this class of machine very considcrably, and making it 
particularly adaptable to mining work for the driving of haulage 
gears, main fans, pumps, &c. 

In the case of а 100 в.н.р. Ocrlikon variable-speed induction 
motor driving a three-stroke ram pump ip a well-known Scottish 
mine, the motor is built to run at 105, 360, 485, 725 and 970 revs. 
ре’ min, and gives at these speeds 10, 34, 48, 70 and 100 в.н.р. 
respectively on the spindle shaft. It could, of coursc, have been 
designed to give any other range of output and also, for instance, 
a constant output of 100 в.н.Р. гё all spccds should this have been 
necessary, This motor is supplied with thrcc-phase current at 
2,200 volts betwcon phases and a frequ. псу of 50 cycles. The rotor 
diamete js 35:25 in., and the width of the active iron of both rotor 
and stator is 10 in., the air-gap being approximately №) in. The 
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tator has 144 half-open slots measuring in section 0-45 x 2-55 in. 
The rotor has 213 half-open slots measuring 0-195 x 1-02 in. The 
ator is equipped with thrce independent sets of drum windings, 
equally divided in tho slots, The first winding for the lowest speed 
has 48 poles, The two other windings are arranged for two sets o 
poles in the ratio 1:2, viz., 16 and 8 poles and 12 and 6 poles respcce- 
tively. "The first winding has рег slot 55 turns, 0-043 in. diametcr ; 
the second winding has 24 turns of 0-075 in. diamcter, and the 
third winding has 18 turns of 0-0857 in. diameter. Тһе windings 


for the 16 and 8 poles are formed of eight sets of coils, and 
the windings of 12 and 6 poles are formed of six scts of coils, 
which are connected in series for the higher number of poles and in 
parallel for the lower number of poles, as indicated in Fig. 1. 

The design of the rotor is the simplest feasible. It is provided 
with a squirrel cage winding of copper bars without insulation, and 
short-circuitcd at both ends by means of cast-on brass rings. The 
pole change-over switch is also of extremely simple design. The 
contact pieces are so arranged on the controller drum that no cross- 
ings of the leads beneath the individual contact pieces takcs place, 
80 that the insulation of the individual contacts against the drum and 
between each other is perfect. There are 20 contact fingers in number, 
17 of which are required for the polc-changing device, and three for 
the leading.in wires (see Fig. 1). The contact drum is provided with 
а ratchet giving scven distinct positions, five of which correspond 
to tho five different speed steps, whilst thc intermediate positions 
are so-called '' transition positions," from 12 to 8 and from 8 to 6 
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Fia. 2.—Оввтакох VARIABLE-SPEXD 3-Puasg INDUCTION MOTOR. 


poles. The pole change-over switch is equipped with a reversing 
drum, which moves frecly on the shaft of the main drum, but so 
interlocked that it can only be operated when the main drum is in 
the zero position, 1.е.. when the stator is disconnected. The wholo 
pole change-over and reversing gear is oil-immersed. Such pole 
changc-over drums with motors have been in operation for four and 
five years without having necessitated the replacing of contacts, 
thus showing that the life of the whole combination is vory good. 
The starting up of the motor by means of this pole chango-over 


Е Table І. —Тез/з on 100 в.н.р. З-рћазе variable speed Oerlikon motor, 2. TER 


9.200 volts, 50 periods, 


Stator 


| Losses. Input. 
load, Revs. | ра eS c ccc Ne M ЖЕ: 
НР, рег Volts. Amps. | Iron and Copper | Copper " A factor апсе of 
min. | friction losses, losses, Total. — K.v.a. Kw. per З : per poler, 
losses. stator | rotor. | cent. phase. 
а: О 
Watts. Watts. ' Watts | Ohms 
0 l 125 2,200 4-95 | 1,300 1,500 0 . 2,800 188 2.8 0 0-15 TE T 
5 ' 19 9.900 5.15 1,300 1.800 | 180 3.280 19:5 6:98 93-0 0:355 22.15 48 
10 108 2 200 6-7 1 300 3,200 ' 480 | 4.980 25:5 1236 600 0485... и 
0 375 2.900 7.0 2,000 900 0 2.900 26-6 2-0 0 0:11 T ur 
17 ‚ 369 2.900 8-2 2.000 1,050 200 | 3,25 31-0 15775 79-5 0-51 5:2 16 
4 — 360 оу 104 | 2,000 1700 1 1200 | 4900 392 | 299 840 0-76 E is 
0 | 500 2,200 755 : 2,000 600 0 , 3,200 28-5 3-2 0 0-112 is = 
A 492 2,200 | 9-7 2 600 1,000 ; 280 | 3.880 37-0 21-7 81:5 0:59 3-5 12 
8 44 2200 ^ 138 | 2.600 2,000 1,130 | 5,730 52:5 | 4113 855 0-79 т NE 
0 750 2.200 8-0 4.200 , 400 о , 4.600 305 , 4-6 0 0-15 1:37 8 
18 — »99 | 113 ^ 4200 | 530 420 | 5,150 43:0 | 3085 N35 — 072 — .. bs 
% 724 2200 | 185 | 4200 1,400 1,800 | 7400 70:0 589 875 оз she i^ 
0 ,000 2.200 8-1 7 000 2 0 7,200 32-0 12 | 0 0-225 асое eve 
3 5 79g 2 200 | 15-0 7.000 600 | 550 8,150 57-2 44:65 820 0-78 0-9 6 
100 | 968 2,200 | 25-0 7,000 1,700 2,350 | 11,050 95-0 84-65 87-0 0-89 .. Tm 
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Tabie II.—7orque Tests.* 


Posi- No. of 


tion: polea. Amps. | Volts. Torque. 

1 48 65 2,200  L58«45kg. (corresponding 
to 10-5 Н.Р. at 105 r.p.m.) 

2 16 28-0 2,200 L-58 x45 kg. (corresponding 
to 35 H.P. at 360 r.p.m.) 

3 12 20-0 2,200 1:58 х 45 kg. (corresponding 
to 48 H.P. at 484 r.p.m.) 

4 8 series 250 2,200 1:58х 20 kg. (corresponding 
| to 33 н.р. at 724 r.p.m.) 

5 8 parallel 42-0 2,200 1:58 45 kg. (corresponding 
to 71 H.P. at 724 r.p.m.) 

6 6 series 30-0 2,200 1:58 х 20 kg. (corresponding 
to 43 H.P. at 960 r.p.m.) 

7 6 parallel 45-0 2,200 1:58 x45 kg. (corresponding 


to 100 H.P. at 968 r.p.m.) 


* Starting torque tested by Prony's brake. 
45-50 kg. 


Lever 1:58 m. long; 


device is exceedingly smooth and gradual, as will be seen by the 
adjoining table of figures obtained on the brake tests carried out with 
the above motor. 

From Tables I. and П. it will not only be seen that the motor has 
a very high efficiency at all speeds and at all ouptuts, but also a very 
high average power factor, Table II. is also of interest as showing 
that the machine is capable of being started up at normal full load 
torque (corresponding to each speed) with a very small starting 
current. Fig. 2 shows the motor and controller. 


METAL FILAMENT LAMPS FOR STREET LIGHTING. 


There is a good deal of discussion at the present time concerning 
this development of electric illumination, and the future has, we 
think, a great deal of interest for the electrical industry in this 


(Reproduced from an untouched photograph.) 


A TypicaL EXAMPLE oF OsnAM SripEe-STREET LIGHTING IN THE WEST 
END or LONDON. 


direction. For this reason any example of actual street lighting by 
this means is pertinent to the question at issue, and we give herewith 
a photograph which shows the illumination of a street in the West-end 
of London carried out by means of a combination of two 100 c.p. 
Osram lamps fitted in lanterns with special reflectors. It needs no 
expert to decide that the example is a particularly effective one. 


~ 


“The Inventions of Nikola Tesla.’°—‘‘ The Electrician ” 
Co. have inquiries for copies of Mr. Т. С. Martin’s book, pub- 
lished about 1891, entitled “ The Inventions of Nikola Tesla." 
Anyone desirous of disposing of copies of this book will please 
address the Publisher, 1, 2 and 3, Salisbury-court, Flect-street, 


London. 


the ships are engaged. | 
5. The total revenue derived by the Post Office from such Radio. 


RADIOTELEGRAMS. 


Returns have just been presented to Parliament showing :— 

1. The total number of Unofficial or Non-Departmental Radiotele. 
grams to and from commercial ships at sea. 

2. The number dealt with at each Wireless Station. 

3. The number of such Radiotelegrams calling for assistance to ships 
disabled and for those in danger, with the names of the ships and the 
results of any such appeals. 

4. The total number of licences held by shipowners, the number and 
names of ships so covered and actually fitted, and the trades in which 


telegrams. 
6. The total number of Stations licensed in the United Kingdom apart 


from ship installations, specifically stating the number in the county of 
London. 


Following are the particulars given :— 

1. Total number of unofficial or non-departmental radiotelegrams 
exchanged between the shores of the United Kingdom and commercial 
ships at sea from March 31 to Dec. 31, 1909, 34,496. 

2. These radiotelegrams have been dealt with at Bolt Head 262, 
Caister-on-Sea 680, Crookhaven 18,599, Heysham Harbour 123, Lizard 
4,434, Malin Head 3,423, Niton 1,779, North Foreland 477, Parkeston 
Quay 592, Rosslare 875, Seaforth (Liverpool) 3,252. 

3. No radiotelegrams embodying a general call for assistance to ships 
disabled or in danger were received at any of the above stations during 
the period in question, but in three cases vessels which were in distress 
communicated with their owners or agents through one or other of the 
stations. Names of vessels and precise results of the communications 
not known. In 16 cases vessels in distress were reported by certain 
lightships which communicate with these stations by means of wireless 
telegraphy. 

4. Total number of licences held by shipowners on Dec. 31, 1909, in 
respect of ships registered in the United Kingdom, 32; number of ships 
covered by these licences, 116. 

The names and trades of these 116 ships are given in the Return, and 
include five submarine cable steamers (the ‘ Buccaneer,” “ Cambria,” 
** Colonia,” * Mackay-Bennett”’ and ‘‘ Мина”), six vessels engaged in the 
West Indian fruit trade, 95 passenger steamers, four cargo and passenger 
steamers, one general cargo steamer, and four oil steamers. 

5. The revenue (partly estimated) derived by the Post Office from 
radiotelegrams mentioned in (1) and (2) represented (a) coast station 
charges £1,120; (b) inland telegraph charges £1,115, total £2,235. It is 
noted that the Marconi stations only came into possession of the Post 
Office on Sept. 29 last, and the Lloyd stations on Nov. 1. 

6. The total number of licensed stations in the United Kingdom on 
Dec. 31 (apart from ship installations) was 260, of which 241 were 
licensed for experimental purposes only. The total number of licensed 
stations in the County of London at the same date (all for experimental 
purposes) was 58. | 


ATLANTIC CABLE RATES. 


The Postmaster-General’s Bill providing for the control of cable 

rates by the Railway Commission was passed by the Railway Com- 
mittee of the Canadian Senate on Tuesday. 
‚ The Bill was amended by eliminating the clause: “ Any provision of 
any special Act inconsistent with this Act is repealed.” The amendment 
permits the Commercial Cable Co. to retain the privileges it possesses in 
Canada by special legislation. The Act will only be valid so far as it is 
concurrent with legislation in the Imperial Parliament. 

Mr. LEMIEUX, the Postmaster-General, expressed the opinion that the 
proposal to have three scales of charges for urgent (1s. a word), deferred 
(6d.), and Press messages (3d.) would work satisfactorily. 

Мг. DICKENSON, vice-president of the Commercial Cable Co., combated 
this idea, and said : Owing to their world-wide extent there were no idle 
hours on the cable lines and no deferred messages. The plan had been 
tried and abandoned. The companies might escape control by landing 
their cables at Newfoundland. 

Mr. LEMIEUX said that Mr. Sydney Buxton, the former British Post- 
master-General, promised to introduce concurrent legislation in the 
British Parliament. 

Amendments to the Bill have been adopted which make its operation 
dependent on the passage of an Imperial Act. 


Mr. Geo. Gray Ward, vice-president and general manager of the 
Commercial Cable Co., has addressed the following letter to the 


Speaker of the Canadian Senate :— 


| understand that the bill which has recently passed the House of Commons of the 
Dominion of Canada, for the purpose. among others, of regulating or controlling the rates 
of cable companies owning trans-Atlantic cables, has been or will soon come before the 
Senate. and, accordingly, I take the liberty of addressing you on the subject, for the 
purpose of pointing out that the proposed reductions cannot be justified by business con- 
ditions or the status of the cable companies themselves. None of the Atlantic cable 0, 
panies are earning more than a fair return. Some аге not even earning that, because © 
the loss of income from disabled cables and the enormously increased charges for main- 
tenance. To reduce rates would be to reduce income still further. 
There is no reason to expect that the trans-Atlantic cables will be free from damage i 
г breakage in the future, any more than they have been in the past. On the contrary, the 
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agencies which inflict the injury are multiplying and extending the field of their operations, 
and the ге companies must take into account the probabilities that their repair bills and 
кес trac м increase and will not diminish. Опе of our cables was damaged last year 
abec: 65 miles from our cable landing at Dover Bay, Nova Scotia, and we were іп conse- 
аж derived of its use for three months. When making the repair our repairing ship 
found that tor a distance of 21 miles the cable had been caught about every 10 fathoms by 
steam trawlers, and had been flattened, twisted and subjected to great strain. A large 
"amber of steam trawlers are now fitting out in readiness for this ssason's fishing, and we 
deai the damage which they may do us, and which we see no way to avert. The strongest, 
teat and best cables are not immune from the depredations and devastations of these 
maaiers, 

Tr^ Commercial Cable Co. has had three cable ships at sea at one time repairing or 
тате disrupted cables. For over six months continuously during the past year we at 
по тте had cur entire facilities working, there being some break somewhere during all that 
panos. Tae expense connected with all this has been enormous, to say nothing of the loss of 
busines on account of not having'complete facilities. Infact. the menace to the business 1$ 
s reat that we have decided to lay still another cablein the Atlantic Ocean, although such 
лола cable is entirely unnecessary to our present business if we could be sure of 
Fave cur present facilities uninterrupted. Then there is our competitor, the Western 
{лп Teleerach Co. We are told that for nearly nine months both of its cables have 
ter entiray disrupted and out of use. The Direct United States Cable Co., which has 
сте зов in the Atlantic Ocean, has also been in trouble during the past winter. All the 
cale companies without exception have had thes? troubles, and the aggregate expen- 
diare for interruption and repairs has been enormous. 

This demand on the part of Canada for reduced rates is not justified. Canada already 
үз a much lower rate than would be possible if the rate were to be fixed for a cable 
service dependent on Canadian traffic alone. It is the large volume of United States traffic 
that orders possible the low trans-Atlantic rate for the smaller volume of Canadian traffic. 
The cable rates across the Atlantic are the lowest cable rates in the world. The com- 
рагі. and especially this company, have shown their friendly disposition towards 
Carada already by making a special rate as a matter of special gratification to Canada for 
the wate in which Canada herself is specially interested —namely, the traffic between 
Атала, Canada and Great Britain. 


Mr. Ward encloses a reprint of a letter which he sent in January, 1909. 
to the Committee on Foreign and Insular Trade, of the New York 


S of Trade and Transportation — Froin. this letter we extract the 
ü lowing — 


The diszesition of the cable companies to meet public requirements is conspicuously 
shown їл thelr attitude towards code language. The cable companies have gradually 
тах thar rules and have admitted artificial or manufactured words, which are supposed 
te nave some resemblance to real words. These so-called words really represent 10 figures 
each; the 10 figures are two groups of 5 figures, and each group of 5 figures represents 
à Ser arate code word, and each code word easily represents. on the average, at least 10 
piain words. The net result is that each of the above so-called code words, representing 
at least 20 words in plain laneuaee, is transmitted at a total cost of 25c. It is almost 
imzessicle to transmit by cable these words rapidly and correctly. The result is that the 
Car nre capacity of a cable is reduced over 25 per cant. 1n addition to that, many of the 
so-called words have to be repeated. This places upon the cables a large amount of un- 
remuneratai work, as repetitions are not charged for. It also delays a great deal of paid 
work. By reason of all this the earning power of a cable is very greatly reduced, while 
the exprs? for operating is increased. When it is borne in mind that 98 per cent. of the 
Сайт mages are in cipher code, and each code word, as explained above, represents at 
leas: 2 Пал words, it will b^ seen that cablcgrams in code bring the rate down to less 
than < а word for the translated message. | 

Tre 25. rate is a fair rate. It is no more than is necessary to pay operating expenses 
ал: t Keep the plant in thorough repair and readiness to furnish the best possible service 
in Font of regularity, accuracy and spced. and to pay a very reasonable return оп the 
mary invested. The servic: rendered is worth the money, and cannot be rendered for 
a Tne oniy comparison to b» mad? with it is the State-owned British Pacific cable, 
wri) М 105 best year compelled the taxpayers to increase their taxes to the amount of 
62.362 per annum. 


LEGAL INTELLIGENCE. 


LE нне 


Corporation of London v. County of London Electric Supply Co. (Ltd.) 


_ Оп Friday last Mr. Justice Parker heard a motion for an interlocutory 
injunction to restrain defendant company from breaking up or laying 
their electric mains across London Bridge without first obtaining the 
“sent of plaintiffs (the trustees of the Bridge House Estates), and also 
t^ Testrain the company from proceeding with a certain arbitration with 
reference to the same matter. 

Mr. A. J. Walter, K.C.. and Mr. С. L. Chubb were for plaintiffs; and 

Mr. Balfour Browne, K.C., and Mr. Tyldesley Jones for defendants. 
ih. 4. J. Умлев, K.C., in opening, said that defendant company 
М егйп areas of supply both on the north and south sides of the 
hames, and the object of the London Electric Supply Act of 1908 was 
to enable the defendants and certain other companies scheduled to the 
m ш О, the various areas of supply. The preamble stated the 
a ү Act to be to enable the companies to connect their under- 
ШЫ п ju undertaking of any other person or company supplying 
two = y in the County of London, making connections between any 
supply more areas which the authorised undertakers were authorised to 
ШЕ any such areas with the generating stations. It enabled the 
the Gane f have a generating station outside the area of supply and 
two are 3 of London Electric Supply Со. in particular to connect its 
for ae north and south of the Thames. In laying the electric mains 
within ode the undertakers were given powers to break up streets 
Which th m area of supply. London Bridge was not within any area 
no WAS oad of London Co. was authorised to supply. They had 
to dy Е, o under that section to do what they were proposing 
to «uy l n Teaking up streets not within any area they were authorised 
ave n. later section of the Act it was provided that they should 
ie T, but subject to the provisions of the Electric Lighting Act 
Act of 852 E were entitled to any powers they could get out of the 
and of и h а had power to lay down electric mains in such positions 
undertakers и, as might be agreed between the authorised 
to be Е ne local authority of the district, and failing agreement, 
"der the A у an arbitrator to be appointed by the Board of Trade. 
меа of suy " id 1903 for powers with regard to streets not within any 
Light ane \ ey were referred back to certain sections of the Electric 
Шоп one ; ct of 1899 and the Act of 1882. The Act of 1899 was a 
е and,except so far as any provisional order was concerned, it 


did not apply to the City of London. London Bridge was not repairable 
by any local authority. It was repairable by the Trustees of the Bridge 
House Trust, who were the plaintiffs in this action. No part of such 
repairs were charged in the rates. Defendants could, therefore, break 
up London Bridge if they were specially authorised to do so by their 
special order, but the company had no such powers. London Bridge 
was, in fact, unique in that it was not within any area of supply. London 
Bridge was private property dedicated to public use. There was no 
provision anywhere which authorised any work to be carried out by the 
undertakecs under the Act of 1908, and therefore it was necessary for 
the Court to go back to the Act of 1882. There was nothing in that 
Act which would authorise or empower the undertakers to break up 
any street which was not repairable by local authoritier. 

His LonpsuiP : Does the Act contain any definition of а street. 

Mr. WALTER: Not the Act of 1908, but in the Act of 1882 they found 
a street described as any street, square, court, alley or thoroughfare 
within the area within which the undertakors were authorised to supply 
electricity either by Act or licence of the Board of Trade. London 
Bridge was, he urged, in a very curious position. It was the only bridge 
in London that was not а public street and the only one that was not 
repairable by a local authority. It was, in fact, the private property of 
the Corporation, and was entirely repairable by them. The defendants 
therefore had no powers in respect of it without the Corporation's con- 
sent—or without a special Act. That had been recognised by all other 
companies. "l'he Corporation were perfectly willing to give any consent 
upon reasonable terms. On Sept. 14 last year defendant company 
served the Corporation as the local authority with notice that they 
intended to lay two high-pressure mains across London Bridge, and the 
Corporation, as the local authority, refused their consent. The company 
then referred the matter to the Board of Trade, who directed that the 
Corporation should. be served with notice. and the trustees of the Bridge 
House Estate were, by order of the Board of Trade, subsequently directed 
to be served with a similar notice, and on the footing of the bridge being 
a street not repairable by a local authority. The Corporation having 
refused their consent to the opening of the bridge for the purpose of- 
laying these mains the company thereupon memorialised the Board of 
Trade asking for their consent. 

Mr. Justice PARKER : Do you say that the only powers they have is 
with regard to streets within their area of supply. 

Мг. WALTER: Yes. The only area in London that was not within 
some area of snpply was London Bridge. 

Mr. Justice PARKER: And you say that the only powers they have 
are derived from reference to the previous Acts and they only apply to 
a street repairable by a local authority. 

Mr. Warrkn : They have a perfect right to get special power. 

Mr. Justice PARKER: You will have to go further, and show that 
they have no power to break up any street outside their area, 

Mr. WALTER thought that was so. It was perfectly clear that the 
Acts referred to streets within the area. 

Mr. Justice Parker: Is not the meaning of this Act of 1908 that the 
scheduled companies can exercise outside their areas the powers that 
they had within the areas by their previous Acts ? 

Mr. WALTER: But they had no powers such as they were now claim- 
ing. It may have been that the Act was clumsily framed. If they got 
special powers they could do it, but they had not, and what was done 
there must be done either by consent or by special powers. 

Mr. Justice PARKER: But by the Act of 1908 they have power to 
connect their generating st ition with their area of supply by a line run- 
ning outside their area. If you are right. they cannot connect their 
two areas at all. | 

Mr. WALTER said that was so, but the difficulty only arose where the 
road was not repairable by a local authority. Why should these people 
have power to break up private property Y There was no обесп by 
the City ; the real question was whether the company had power to do 
it without the consent of the Corporation, and in order to keep mattera 
in statu quo until the whole matter could be determined he asked for an 
interim injunction. | 

Mr. BaLrour Browne, K.C., for the defendants, said the powers the 
company contended for were contained in the Act of 1882. At the 
time these orders confined these undertakings to particular districts 
that the defendant company had got under certain orders districts on 
the north side and districts on the south side of the Thames. They 
were confined to those districts, and in them they could break up streets, 
If London Bridge had been within their area of supply they had án 
absolute right to break it up, though if it was not repairable by the 
publie the company's powers were limited. See. 13 provides that 
" Nothing in the Act should authorise the breaking up of any street 
not repairable by a local authority except with consent or with the 
dispensation of the Board of Trade.” И London Bridge had been within 
the company's area of supply. not being a street repairable by the public 
at large. the company would have had to get the consent of the London 
Bridge authorities or a dispensation from the Board of Trade. By the 
passing of the Act of 1899 the undertakers, under such superintendence 
as was thereinafter specified, had power to open and break up all the 
streets and bridges within the area of their special Act. “ Limits of 
the special Act." he contended, meant any place where they had а right. 
to break up a street. and was not merely limited to a place where they 
supplied. By those provisions the company had ful] powers to break 
up for the purpose of getting from the source of supplv to the area of 
supply. The whole object of the Act of 1908 was to enable the com. 
pany, amongst other things, to break пр streets that were not within 
their area of supply. The object of the Act was to get rid of the dis. 
ability. Either London. Bridge was a street repairable hy a local 
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authority, in which case the company had full powers to lay their mains, 
or if it was not the approval of the Board of Trade was required, and 
that had been applied for. 

Mr. Justice PARKER, in delivering his judgment, said that the case 
raised a question as to the construction to be placed on sec. 4 of the 
London Electric Supply Act, 1908, an Act designed to confer further 
powers оп London ¢lectric supply companies, of which the defendant 
company was one. Sec. 4 (1) of the Act provided for making (under 
agreement) а counection between the generating station or area of one 
authorised undertaking or specified company and the generating station 
or area of supply of another such undertaking or company. Nec. 4 (2) 
provided for such an. undertaking or company making a connection 
between any two or more areas whieh it was authorised to supply, or 
between any such area and its generating station. It was obvious that 
under the old Acts the powers of companies were confined to their own 
areas, Ву sec. 4 (3) (a), as regarded electric mains, such an undertaking 
or company had, with respect to streets in any area which it was autho- 
rised to supply, the powers, and was subject to the provisions of the 
Acts and Ordera relating to its powers of supply in that area, That 
provision was needed for the reason that the power to break пр streets 
was for defined purposes only, and no existing undertaking had. power 
to break up streets beyond its area of supply, and the provision extended 
the power to outside areas. By sec. 4 (3) (^) such an undertaking or 
company, With respect to streets, not with any area which it was autho- 
rised to supply, was to have the powers and be subject to the provisions 
of the Electric Lighting Act, 1882, and certain provisions of the Electric 
Lighting Chiuses Act. 199, and those provisions, so far as applicable, but 
subject to the provisions of sec. 4 of the Act of 1908, were incorporated 
with that Act. and were to have effect, and the authorised undertaker 
or specitied company laying the mains was to be deemed " the under- 
takers,” Again, that section conferred powers that were not existing 
before. The powers were given by reference to former Acts, and the 
section meant to apply the old powers to streets which were outside the 
area of supply. Sec. 12 of the Electrie Lighting Act, 1882, incorporated 
certain provisions of other Acts, including provisions of the Gasworks 
Clauses Act, 1847, with reference to breaking up streets. But sec. 13 
of the Act of 1882 placed certain limits on the exercise of those powers 
and provided that nothing in the Act or any incorporated Act should 
empower the undertakers to break up any street which was not repair- 
able by the local authority, or any railway or tramway, without the 
consent of the authority, company, or person by whom such street, 
railway, or tramway was repairable, unless іп pursuance of special 
powers, or with the written consent of the Board of Trade. Sec. 4 of 
the Act of 1908 gave power to the company to connect its northern and 
southern areas and to break up streets for that purpose outside its areas 
of supply. London Bridge was not a bridge which was repairable by 
any local authority, but by the Corporation (as trustees of the Bridge 
House Estates), and it was within sec. 13 of the Act of 1882 and а рго- 
vision of the Act of 1899, and the company could not lay mains across 
it. except by the consent of the Corporation or the written consent of 
the Board of Trade. His Lordship made a declaration accordingly. 


Valuation of Tramways. 


In the Bill Chamber. Edinburgh, on Monday, before Lord Dundas, 
Jegal arguments were delivered upon an appeal of Glasgow Corporation 
against the valuation for 1910-11 of their tramways undertaking by the 
Assessor of Railways and Canals. The yearly rent or value of the under- 
taking has been fixed by the assessor at £278,070, and the Corporation 
asked that the valuation be fixed at £230,573. Hitherto the assessor, in 
making up the valuation (which he does on the * revenue " principle), has, 
in applying to the tramway undertaking sec. 3 of the Valuation of Lands 
(Scotland) Amendment Act, 1867, allowed as а deduction from the gross 
revenue not only one-half of the cost of maintenance of the permanent 
way and electrical equipment of the line, but also one-half of the sum 
annually set aside for renewal thereof. He now proposes to allow no 
deduction whatever in respect of renewal, but to continue to allow one- 
half of the cost of repairs. One-half of the sum set aside for renewal 
amounted last year to over £57,000, and appellants contend that the 
position now taken up by the assessor is unjustifiable. They urge that 
they are at least entitled to a deduction of one-half the ex penses incurred 
in maintaining or repairing their permanent way, and charged to revenue 
in their published accounts, and that the practice initiated in 1873 should 
continue. On this basis the valuation would be £258,838. In the event 
of its being held that sec. 3 of the Valuation Amendment Act, 1867, does 
not apply to tramways, appellants submit that. looking to the nature 
of the undertaking, the whole expense of maintenance and repair is one 
which should fall not upon the landlord, but upon the hypothetical 
tenant, and as such should be a deduction before the valuation is struck. 
The deduction is in respect of repairs on (1) the causeway, (2) the rails, and 
(3) the overhead plant, «е. Оп this basis the valuation would be 
£230,573. [n the event ofa distinction being drawn between the larger and 
smaller repairs, appellants submit that they are entitled to the whole 
cost of the smaller repairs as a deduction before the valuation is struck. in- 
atead of only one-half of such smaller repairs as proposed to be allowed by 
the assessor. The valuation on this basis would be £269,059. 

My. Spens, for appellants, contended that with regard to the principle 
involved in undertakings such as that, which were profit-earning, it had 
been laid down in a series of decisions that appellants were entitled to a 
deduction in name of all expenses appropriately falling upon the tenant. 
His submission was that all such expenses—call them repairs or renewals 
— were expenses which appropriately fell upon the hypothetical tenant, 
and not upon the landlord. With regard to the statute, Mr. Spens sub. 


mitted that, under the Valuation of Lands Act, 1867, the tramway under- 
taking must be held to be a railway, in which case appellants were 
entitled to deduction of half of the expenses referred to, because it had 
been laid down by the House of Lords that an exactly identical under. 
taking was a railway. Мг. Spens said that his Lordship and Lord Low 
had repeatedly laid it down in the Valuation Appeal Court that where no 
injustice followed in those cases they would not interfere with established 
practice. Since 1873 the practice contended for by appellants had been 
acted upon not only in Glasgow, but all over the country, and he sub- 
mitted that there was no reason why it should now be disturbed. 

Mr. GENTLES, for the assessor, said that renewals were properly land- 
lord's burdens and not tenants', and, therefore, no deduction should be 
made in respect of them. He was applying to these charges the recognised 
principle that the obligation to maintain and to renew lay upon the land- 
lord. "There would always be the difficulty of deciding what were repairs 
and what were renewals, but he was prepared to admit that for the 
purposes of that case the entry contained in appellants’ books under the 
head of repairs had been accepted by the railway assessor as representing 
repairs. Не contended that insofar as those charges represented re- 
renewals the burden fell upon the landlord and not upon the tenant. So 
far as they were repairs the assessor had allowed one half of them on the 
ground that the tenants ought not to bear the cost of repairs due to traffic 
other than their own running. He knew of no case in which renewals as 
such had been recognised as а tenant’s burden. The life of an average 
rail was between 12 and 14 years, but he differed from the argument 
that because the rails might perish, therefore the obligation to renew was 
a tenant's and not а landlord's burden. In such leases the tenant 
voluntarily subjected himself to the obligation to repair, renew and main- 
tain. The reason for the insertion of such an obligation in the lease was 
that if it were not provided for in the lease, the tenant would not be 
under the obligation, because there was no such common law obligation 
upon the tenant, and there being no such common law obligation, that was 
why in valuations the Court had always applied the principle that renewal 
was a landlord's obligation, He argued from the fact that the obligation 
to renew was upon the tenant in the lease, that they were not, therefore, 
entitled to change the principle of valuation. АП that was to be done was 
to take the obligation of the tenant into account as being a consideration 
other than rent. In the case of the Edinburgh tramways, which were at 
present under lease, the railway assessor did not take the rent stipulated 
in the lease as being the actual rent. He dealt with them very much as 
he dealt with the Glasgow tramways. Не submitted that appellants’ 
undertaking was tramway and not railway, and as such did not come 
within the scope of sec. 3 of the Valuation Act 1867. 

Lord Dunpas said he had formed an impression about the case, but in 
view of the importance of the questions raised and the amount of money 
involved, he would take a few days to consider his decision. 


Electrical Co. v. Thomas, Son & Co. 


The hearing of the above action was continued before the Official 
Referee (Mr. Pollock) during the week. 

Mr. Francis B. JoHNSON said that in Feb., 1906, he went to the 
Llynwi Valley mine on plaintiffs’ behalf. He found the engine room was 
in an incomplete state, although parts of the machinery had arrived 
waiting to be installed there. He experienced difficulty in procuring 
labour. Witness explained how he erected the electrical plant. Common 
grease would be injurious to machinery of that sort running at such a high 
rate of speed—about 3,000 revs. per min. The oil supplied by defen- 
dants was dirty, thick oil which they were using on their old steam 
pump, and was not suitable for electrical machinery. On later occasions 
when witness visited the colliery, after defendants had been running the 
machinery, he examined the coils of the motor and found them in a very 
dirty condition and covered with oil. "There was also в” short ” on the 
motor owing to the windings having been burnt. The starter had also been 
broken, and the cable had been brought straight to the motor instead of 
through the starter. Тһе short circuit was due to dirt, oil and dampness. 
The pump was not placed at a proper level and the trolley used for lower- 
ing it was not a proper one. The oil from the bearings ran down into the 
coils of the motor. Witness proceeded to rectify that state of things, and 
got the motor running by cutting out two of the coils which were burnt. 
It took him some two or three days to dry the motor out. Owing (0 the 
bad state of the brushes he was unable to get the exciter to work. When, 
however, he had cleaned them and put proper brushes on the motor he 
experienced no difficulty in getting the exciter to start. ]f the engine 
ran slowly it might prevent the exciter from exciting, but beyond that 
he could not think of anything which would account for its failure, 
except thenegligence to the brushes. commutator, &c. When witness, in 
company with Mr. Blake, examined the exciter on June 17 they found ìt 
in a very dirty state, but having cleaned it they coupled up the machine 
in series and in parallel, and on both occasions they made it run gatis- 
factorily. Witness further declared that the sump for the pump War 
not properly made, and that of itself did not give the electrical machinery 
a chance of life. ; 

Mr. Wm. А. Scort, electrical engineer, said he visited the mine and 
examined the plant. It was quite suitable for the purpose, but sufficient 
storage or sump room had not been allowed. The condition under whic 
the plant was working. however, was the worst he had ever seen. The 
pipes too, were a poor lot, and so cramped was the room that the exhaust 
from the steam pump which was working at the time was blowing right 
on to the motor, and witness certainly would not have liked to have been 
responsible for running the motor afterwards. It was very necessary 10 
have a man in charge of the plant who understood it. ide 

The case bad not concluded when we went to Press. 
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PARLIAMENTARY INTELLIGENCE. 


— Re ——— 


BRADFORD CORPORATION BILL, 

The tramway proposals ineluded in this Bill, except the Laisterdyke 
route, which has already been sanctioned for the railless trolley system, 
have now been approved by Section B of the Local Legislation Com- 
mittee of the House of Commons. In regard to the parcels clauses, the 
Chairman (Mr. С. №. Nicholson) said that they did not wish to limit the 
powers Bradford already had, and it appeared the Corporation already 
had the right to carry heavy goods and parcels over certain tramways. 
It was no part of the intention of the Committee to limit those powers. 
The Committee desired him to вау that their previous decision was 
entirely based on certain parts of the official shorthand writer's notes, 
and in giving that decision they were under the belief that they were 
satisfying exactly what the Corporation were really asking for. The 
only question was whether it ought to be put right then or in the other 
Howe. He thought it best to make it there. “ We make it perfectly 
clear, he added, “ that the Committe were rather misled by the evidence 
given, and that under the circumstances they are prepared to give the 
Corporation powers to carry parcels over the whole of their tramway 
undertaking in the same way as is allowed in Manchester.” 

In regard to a clause dealing with the laying of electric cables and 
vater mains along private streets, the Chairman intimated that the 
clause would be similar to the clause in the Oldham Act of 1909. 


Eectric Lighting Provisional Orders (No. 2) Confirmation 
Bill—This Bill was read a first time in the House of Commons on 
Tuesday. The Bill incorporates provisional electric lighting orders 
relating to Ardrossan, Saltcoats and district: Cambuslang (extension) ; 
Cowdenbeath, Lochgelly and district ; and Skelmorlie. 

Middlesbrough Corporation Bill.—The clauses in this Bill relating 
to the gas and electricity undertakings were approved by Section A of 
the Local Legislation Committee of the House of Commons on Wednesday, 

1.0.0. Tramways and Improvements Bill.—The Standing Oderrs 
Committee of the House of Commons have authorised the London 
County Council to insert an additional provision in thís Bill to erect at 
the City end of the Victoria Embankment а weather shelter for tramway 
passengers. 

All-Night Telephone Service.—The Postmaster-General (Мг. H. 
Samuel) informed Mr. J. Wood, in the House of Commons on Wednesday 
that the dav and night service at present existing throughout the National 
Telephone Co's exchanges would be continued when the service was 
taken over by the Post Oftice. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


The Electricity committce of Salford Corporation invite applica- 
tions from thoroughly experienced men, with first-class technical 
traning, for the position of superintendent of the hired meter and 
esting department. Commencing salary £120, rising to £180. Par- 
üculars from the borough clectrical cnginecr, Mr. Victor А. Н. 
MeCowen, Electricity Works. Frederick-rood, Pendleton, Salford. 
Applications to the town elcrk, Mr. L. C. Evans, by mid-day Monday. 
May 9. See also an advertisement. 


À man is required to take cherge of suction gas electrie plant, 
accumulators, &c., on an estate in Herts. Applications to Estate 
Offices, Erpingham, Norwich. See advertisement. 

А junior assistant enginecr is wanted for an electric supply station 
heat London, Salary 25s, per weck. Sec advertisement. 

A junior designer is wanted, with first-class college training and 


Some years’ practical experience in the design of d.c. and a.c. motors. 
e an advert істеп. 


There is a vacancy for a premium pupil at Watford electricity 
Works. Applications to the Chief Engineer. Sce an advertisement, 
The National Telewriter Co. (Ltd.), 30 and 34. Tabernacle-strect, 
МИК] . " . М 
(шн E.C., require telewriter instrument maintenance men for 
€ provinces, Sce an advertisement. 
^n engineer, with good experience in the lay out and erection of 
«trie winding engines, is required. See advertisement. 
e Inspector of telephones is required by the Government. of 
n. on for an engagement of three years, Salary £200, and an 
OW s 
Pals of R.6 per day to cover cost of subsistence when away from 
т Applications to Messrs. Preece & Cardew, 8, Queen 
к London, 8.W., by 30th inst. 
^. Junior lecturer and demonstrator in physics is required at the 


eund of Sheffield. Salary £150 per annum. Applications to 
the Registrar by June 1. 


el 


Td following appointments have been made in connection with 

^ est Ham electricity undertaking :— 
tistion : Delves, motor superintendent, at £2. 10s. per week and com- 
at usual rates, in place of Mr. Т. O. Wilton, resigned; Mr. J. 


Inglis, assistant motor superintendent, at £2 per week and commission, 
in place of Mr. W. L. Wreford, resigned; Mr. J. Turtle, lighting superin- 
tendent, at £2 per week and commission, vice Mr. А. S. Tong, resigned ; 
Mr. E. E. Smith, as canvasser, at £1. 10s. per week and commission, in 
place of Mr. E. A. Broom, resigned. 


The Tramways committee have appointed Мг. С. I. Baker (at 
present in the Newcastle-upon-Tyne tramways department) traffic 
superintendent of the Blackpool Corporation tramways. 


Aberdare.—Sanction has been received to a loan of £16,797 for 
electricity supply. and last week the Council accepted tenders for 
generating plant, cables, &c.. at £13,521. 

Accidents in Mines.—On Monday a deputation representing the 
Parliamentary committee of the Trade Unions Congress, the Miners’ 
Federation, Durham and Northumberland deputies, and the Engine- 
men and Wind Enginemen's Federation waited upon the Home 
Secretary (Мг. W. Churchill) to urge him to cmbody in a bill some 
of the recommendations suggested by the Royal Commission on 
Accidents in Mines. | 

Mr. James Rows, of the Electrical Engineers’ Society (Manchester), 
suggested the appointment of additional electrical inspectors, with prac- 
tical working experience, and Mr. Ехосн Epwanps, M.P., urged the ap- 
pointment of a new class of inspector, who would practically live in the pit. 

Mr. CHURCHILL, in reply, said he would give his best attention to the 
points raised. As they knew, a great bulk of the recommendations of the 
Royal Commission required legislation to give effect to them. In addi- 
tion, the Commission had not finished its labours, and it would be much 
better that the bill for regulating the work of coal mines should be com. 
plete and comprehensive and should cover the whole ground. He was 
strongly of opinion that the inspectors should be strengthened, and if he 
remained responsible for the direction of the Home Oflice he should cer- 
tainly make a request to that effect. Не hoped it might be possible, in 
strengthening the inspectors, to do so with a proportion of men who had 
had practical experience in mines and who were possibly in some way in 
touch with the men. They were to have a conference with mine owners 
at the end of May, with a view to ascertaining how best to improve and 
systematise all rescue apparatus and work. 

Asylum Lighting.—It has been decided to organise a bazaar to 
defray the cost of the proposed electric lighting installation at the 
County of Antrim Infirmary, Lisburn. The estimated cost of a com- 
plete lighting and power installation is put at about £1,000, 

Australasia.—A firm in Wellington wish to get into touch with 
British makers of metal filament lamps and are lamps of the latest 
pattern. Communications to H.M. Trade Commissioner, 9, Grey- 
street. Wellington (N.Z.). 

On Feb. 28 the proposals with regard to subaqueous tunnels to connect 
the north and south sides of Sydney Harbour came before the Public 
Works committee, Sydney. The Royal Commission appointed in 1908 to 
deal with the subject recommended various schemes. Mr. Hutchinson, 
chief engineer of railway construction, has worked out! ап under- 
ground city railway scheme communicating with North] Sydney, and 
the railway subway as described by Mr. Hutchinson will be a twin tunnel, 
each tube being a cast-iron shell of 18 ft. 8 in. internal diameter, 2 in. 
thick, and lined throughout with 1 ft. 11in. of concrete. The Commission 
proposes that this work should be first undertaken, and that electricity 
be used. Electrification of the North Shore railway is therefore involved, 
and the building of a power house. If this is done, it is probable that a 
city underground railway system proposed by Mr. Hutchinson would also 
be electrical. That is estimated to cost another £1,630,000. The chief 
railway commissioner reported that the chief engineer's estimate of 
£753,000 for the railway scheme was exclusive of electric power, rolling 
stock, &c. 

А 1,500 kw. d.c. generator, supplied by Messrs. W. H. Allen, Son & Co. 
(consisting of Allen high-speed engine and General Electric dynamo) 
has been ordered by Melbourne Corporation, Condensing plant and an 
Edwards motor-driven ат pump have also been ordered, and a new 
15-ton overhead Chatteris crane is being put in to facilitate the erection 
of the plant. The new set is stated to be the largest of its kind in Aus- 
tralia. The demands upon the Corporation’s electricity department are 
still increasing rapidly. 4.500 н.р. of motors (including 1,000 n.p. for 
new customers) are connected. 

Bath.— The Council have adopted a recommendation of the Elec- 
trie Light committee for substituting incandescent electric lighting 
for the present lighting in Pulteney-street and other districts, | 

108 metal filament lamps of 100 с.р. each are to be substituted for 10 
arc lamps and for 54 gas lamps at a total annual charge of £522. 16s. 6d. 
(the amount now paid for lighting), and a capital outlay of about £300 
for columns. 

Battersea (London).—Mains are to be extended at an estimated 
cost of £125. Ten 200 c.p. metal filament lamps are to be provided 
and fixed for lighting Clapham Common (West Side). 

Belfast.—The Harbour Commissioners have adopted а report 
recommending the execution of certain works for lighting the new 
graving dock by electricity and for the renewal of 15 lamps on 
Queen's Quay, Abercorn Basin, and Hamilton Graving Dock. at an 
estimated cost of £2,115. This is, however. subject to electric сиг. 
rent being supplied by the Corporation at a cost not exceeding 
14. per unit. 


—————— 
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Blackburn.—It is announced that there was a profit of about 
£1,000 on the electricity department for the past year and about the 
same amount on the tramways. 


Brazil.—The electrification of the northern line of the Leopoldina 
Railway (from Rio de Janciro to Petropolis) hes been authorised. 


East Ham.— Ап estimate of £2.674 for the duplication of the tram- 
way track across Wanstead Flats ha: been passed by the Council. 


Electrical Contractors’ Association.— At the annual dinner of the 
Birmingham centre of the Electrical Contractors’ Association on 
Friday 

Mr. W. FINLAY (president), in proposing the toast of the Association, 
congratulated the members on the formation of the Midland section, 
which he understood was going strong and was doing good work for the 
trade. They had many interests to uphold and they needed co-operation 
for they had many battles to fight which necessitated combination. They 
desired to join with the manufacturers’ associations, and to be dealt with 
in the same businesslike manner as they, as contractors, desired to treat 
their customers. 

Мг. L. G. Tate, general secretary, responded, and referred to the general 
growth of the Ássociation. During the past year something like 80 new 
firms had joined the association. That showed that they were growing, 
not in numbers alone, but in power. The central board was in negotia- 
tion with the Association of Municipal Corporations in order to see if 
they could arrive at an understanding in the matter of limiting the 
trading of municipalities to their proper functions. Let. the munici- 
palities have power to supply motors and electric apparatus on hire, but 
only on the understanding that the work should be done through the 
trade. 


Fleetwood (Lancs.)— At the Council meeting last week the chairman 
(Mr. А, Swarbrick) said that, in regard to the electric lighting under- 
taking which the Council took over in September, everything in 
connection with it had been paid for, and the result of the six months' 
working to March was very satisfactory. 

The revenue during the six months was £3,633 and the working expen- 
diture £1,469. The gross profit was £2,164, interest on loans amounted 
to £382, and the sums to be charged out of revenue amounted to £766, 
making a total of £1,148. Оп the first six months’ working, therefore, 
they had а profit of £1,000. 


Fulham (London).— Experiments recently made by the borough 
electrical engineer (Mr. A. J. Fuller) near Avonmore-road with а new 
type of bracket lantern and grouped metal filament lamps have been 
successful and offer a very satisfactory and economical improvement 
upon the existing system of public lighting. It has, therefore, been 
decided that the whole of the lamps in that district shall be similarly 
fitted, and the alterations in those lamps already altered shall be 
made permanent at a cost of £32. 12s. 


Hackney (London).— Electric supply mains are to be extended at 
an estimated cost of £554. 10s. 

A communication has been received from London County Council 
in reference to the question of the period of electricity loans. The 
County Council note that the Borough Council has been able to set aside 
a reserve fund, of which the balance at March 31 last was £16.873, and 
observe that the Borough Council is repaying about 75 per cent. of its 
electricity loans on the system of equal instalments of principal, whereby 
the charge for interest diminishes each year, and it would, therefore, 
seem probable that the Borough Council would be able to transfer larger 
sums to reserve in the future. The County Council are convinced of the 
necessity of accumulating such a fund to a substantial extent when loans 
are running for 42 years, secing that this period is admittedly much in 
excess of the useful life of the plant and machinery which represents a 
considerable part of the original outlay of clectricity undertakings. It is 
suggested, however, that the Borough Council would be well advised, as 
an alternative to accumulating so large a reserve for renewals as is re- 
quisite to enable them to comply with the conditions on which the period 
of 42 years was sanctioned, to take steps to reduce, by agreement with the 

‘aunty Council, the period of the loans now running for 42 years to 
periods equivalent to the terms now allowed. had such periods been in 
operation since the commencement of the Borough Council's undertaking. 
It would then only be necessary for the Borough Council to accumulate 
a Teserve fund to meet any extraordinary expenditure or to provide for 
such renewal of plant, &c., as might become necessary by reason of 
obsolescence before the expiration of the periods representing the prob- 
able life thereof. The Borough Council might consider, as a first step, 
whether they can arrange for the reduction of the period of loans sanc- 
tioned for plant and machinery for 42 years. 

The Finance committee of the Borough Council, having consulted the 
Electricity committee, are of opinion that it would be inadvisable to 
reopen the question of loans the periods of which were sanctioned by the 
County Council. 

The Electricity committee report having examined 11 tenders for 
80.000 yellow flame arc lamp carbons, and the prices ranged from £5. 15s. 
to £4. 5s. per 1,000 pairs. The highest price in the past has been £3.12s.6d 
per 1,000. "This rise means an increase of £50 per annum, or practically 
10s. per lamp per annum. The committee decided for the present to 
instruct the Borough Electrical Engineer to buy in the open market from 
& me to time to meet requirements, 


‘cable near where it was connected with the main cable. 


Hampstead (London).—The Lighting committee have considered 
a report of Sir Alex. W. Kennedy on the financial and technical 
aspects of the electricity undertaking. 

The committee are unanimously of opinion that the scheme гесот- 
mended by Sir Alex. Kennedy should be carried out. At present they 
recommend that some of the existing plant be disposed of and that new 
plant be installed at an estimated cost of &8,515. The total expenditure 
would be £18,000 and an annual saving would be effected of £4,000. The 
money required would be borrowed from the reserve fund which now 
amounted to £45,000. The recommendation has been adopted by the 
Council and à number of tenders for the supply of the new plant have 
been referred to the committee. 

Mr. Holtzapffel said that the committee had under consideration an 
amended offer from the Gas Light & Coke Co. for the improvement of 
the street lighting, but a motion that the work of transforming the gas 
lamps into electric lamps (already decided upon) be deferred until the 
amended offer be considered was negatived. 


Holland.— Consul Turing (Rotterdam) states that the Peel Central 
Company has been formed at Thc Hague to erect works for supply of 
clectrical energy for light and power in the provinces of North Bra. 
bant and Limburg. Turbo-dynamos will bc employed, and turf will 
be used as Рас] to commence with “ and later gas refuso from a factory 
to b» erceted ncar the central station." It is calculated that elcetric 
light will be supplied at 40 per cent. less than in the large towns, and 
that electric lighting will be as chcap as potroleum lighting. 


India.—‘‘ Indian Enginecring " says 200 additional clectric fan? 
for the general offices of the N.W. State Railway at Lahore were 
purchased in India. Power for driving these will be supplicd from 
the Lahore loco. shops. 

A scheme for the general electrification of the Indian Midland 
Railway loco. and carriag» shops at Jhansi has been sanctioned. 

The administration of the Eastern Bengal State Railway are 
maturing a scheme for tho electrification of the broad gauge work- 
shops at Kanchrapara and thc mctre gauge shop at Saidpur. 


Inquests.— Ап inquest was held on Saturday into thedeath of Henry 
Thomas Calladine, who was killed at Wingfield Manor Colliery on 
20th inst. 

Deceased’s brother said he and deceased worked an electric coal- 
cutting machine. Witness felt an electric current pass through his 
body. He ran back from the machine, and at the same time heard his 
brother cry out. Witness stopped the machine, and, going towards his 
brother found him apparently Шеез-, his head lying across the haulage 
rope. He obtained assistance, and resorted to artificial respiration 
until the arrival of Dr. Bingham, who pronounced life to be extinct. > 

By Mr. WALKER (Inspector of Mines): Witness did not examine the 
trailing rope of the coal-cutter before h^ started to work it. It was 
usual for the electrician to examine the cable and other electrical appli- 
ances. He did not know that by the rules the person in charge of the 
machine had to examine the trailing rope. 

Percy SMITH, assistant electrician, said he had examined the electrica 
parts during the shift, and they were all right. Since the accident he 
had made another examination, and he found a breakage in the trailing 
Perhaps the 
breakage was caused by a fall of roof. The result of that breakage was 
that the outer covering of the coal-cutter became alive. The system in 
operation at the colliery was quite safe, but it could be improved by the 
adoption of the plug system. The present system had not a very good 
earth. Не found traces of fusing of the wires. His theory of the acei- 
dent was that Calladine touched the haulage rope, which was in touch 
with the outer covering of the coal-cutting machine, which was alive. 

Н.М. Electrical Inspector of Mines (Мг. В. Ne ison) said the trailing 
cable had become severed, with the result that the iron work of the 
machine had become alive. He believed that the cable strands had 
become broken by sawing movements. He suggested the plug system. 
which would be an improved connection for the trailing and the тап 
cables, and with ordinary care fatalities of that kind would be very 
unlikely. Otherwise the system in operation was a good one. 

The jury returned a verdict of accidental death. 

An inquest was held last. week on the body of Walter P. Liddell. 
who was killed at the power station of the Durham Collieries Electric 
Power Co., Philadelphia, on 15th inst. 

Deceased was a joiner in the employ of G. Wardropper & Son, con- 
tractors, Penshaw. and was at the time of the accident engaged in doing 
some joinery work in the switchboard chamber of the power station 
when he came in contact with a live wire. | 

PercivaL Н. ARCHBOLD, junior electrical engineer at the station, said 
he was in the switch chamber pntting in a wood bush. Deceased was 
working in the chamber boxing part in with wood. Deceased was on the 
floor of the chamber and made a wooden wedge for witness, but this 
being too big he asked deceased to lessen the wedge, when witness then 
put it into its place with the bush. Just then there was a flash, which 
caused witness to drop from the switch on to the floor to get out of the 
way. Deceased dropped on to the top of a small wooden box from the 
metal casing, upon which he had been either standing or sitting. Mr. 
Wade, who was also there. caught deceased in his arms as he fell off the 
switchboard platform. They then carried deceased outside, and at 
that time he was alive. The chief engineer was informed, and mean- 
while artificial respiration was being tried, and was continued until the. 
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doctor arrived, about a quarter of an hour afterwards. Witness did not 
«e deceased touch anything, and he could not explain how the accident 
happened, the putting in of the wedge having nothing to do with it. He 
knew there was danger in spite of the fact that the conductors were 
supposed to be insulated. The charge engineer (Mr. Pyle) warned 
deceased that there was danger. Current at 5,750 volts was passing 
through the conductors, The conductors were quite distinguishable 
frm the surroundings. Witness was told to keep an eye on deceased 
because there was danger there of which deceased had not expert know- 
ledge and would not recognise it. 

Јонх S. МАРЕ, junior electrical engineer, said he walked into the 
switch chamber about 11:15 on the date of the accident, and saw a flash. 
Deceased was standing on the box leaning against the metal casing with 
his right arm at the baek of the conductors, and was drawing his hand 
away when witness noticed him. There appeared to be a few sparks 
posed between his fingers and the conductor аз he was drawing it away. 
Devased sank down on the wooden box, making some exclamation of 
surprise, and then collapsed. Deceased got an electric shock, which he 
lelieved was caused by the breakdown in the insulation of the conductor. 
He thought there was some flaw in the insulation of the conductor at 
that particular place. Otherwise the accident would not have hap- 
pened. Deceased had nothing in his right hand at the time. 

FERDINAND F. PYLE, engineer-in-charge at the time of the accident, 
said there were three conductors in the switch chamber, side by side, 
insulated with a special insulation of mica wrapped around with Empire 
tape, which was coloured yellow. The work was done about five weeks 
ago by an electrical firm. The insulator would withstand a voltage of 
12090. or about double the working pressure ; it was tested under pre- 
sure for that amount. He warned deceased about half-an-hour before 
he proceeded to the chamber not to touch the insulator, which he appeared 
te understand perfectly. Deceased had not been in that chamber before, 
but had done similar work in another exactly like it. There would be 
по danger in fixing the casing round the conductorr. After the accident 
Witness examined the chamber, and found signs of burnt skin upon the 
edge of the metal casing, and there was also a slight burn on the tape of 
one of the conductors, and it could be seen that the shock had been got 
from that point. Witness told deceased distinctly that a slip of a chisel 
оп to à conductor would kill him, and witness had repeatedly warned 
him which parts not to touch—those that were coloured yellow. Damp- 
nin the atmosphere would make all the differ2nce to the insulation. 

A verdict of accidental death was returned. 

Institute of Chemistry.—A revised edition of the Register of Fel 
lows, Associates and Students of the Institute of Chemistry of Great 
Britain and Ireland (30, Bloomsbury-square, London, W.C.) has just 
been issued, and contains, in addition to the lists of fellows, &c., an 
outline of the reaulations for admission to the Institute, abstracts 
from the charter and by-laws, comittees for 1910-11, &c. 


Italy.—The Soc. Elettrica Comense A. Volta have obtained a 
concession for the construction end working on the overhead system 
ofa metre guage electric railway from Como to Cernobbio. 

М. Consul de Zuecato states that, so far as he is able to judge, 
most of the electrical equipments in mills and factories in the Venice 
district. are of foreign manufacture, but he believes there is now an 
advance in the manufacture of such apparatus in Italy, and some 
foreign firms have opened offices and workshops in that country. 

_ The hydro-electric works at Ponte della Serra, near Feltre, are approach- 
Ing completion, and are expected to start working this year. The 
capacity of the plant will be 9,000 H.P., and extensions to increase the 
ee ty to 15.000 н.р. will probably be commenced next year. The 
"ы. Adriatica and Cellina Companies are interested in the venture, and 
ПОТ Quarisa is the engineer responsible for the equipment. 

__ the first part of the hydro-electric plant of the Societa Bellunese per 
Mndustria Elettrica, on the river Ardo, has recently been finished. The 
ademators at the generating station in the Vezzano valley are driven by 
two 00 H.P. turbines supplied by а Milan firm. 

The Celina Co. propose to utilise the water-power of the river Piave 
and the lake of Santa Croce (Belluno) for the generation of electric power. 

he scheme provides for three generating stations of an aggregate capa- 
ity of 14,000 H.P., at the foot of the Belluno Pre- Alps, at San Floriano 
and at Castelletto. 

The hydro-electric plant erected by Signor Milani at Bassona (Verona) 
"B completed and started working in Nov., 1909. The plant includes 
o. nes of an aggregate of 10.000 н.р. and Westinghouse generators. 

tà portion of the transmission line the voltage is 40,000. 

Japan.—The South Manchuria Reilwey Со. sre floating & loon cf 
1.00.00 yen (£4,083,000) of which 1,000,000 yen (£102.07 ) is for 
ea rlectrie power house at Deiren. 500,000 yen (£51.037) for an cleetric 
умах at Dairon, and 300,000 усп (£30,622) for cleetrie li thting 
Plant ot various pla^es, 

ү Акайе.—А long discussion took place at the Council meeting on 
ednesday on the question of tramway fares, and ultimately, on the 
recommendation of the Tramways committee, it was decided to adopt 
à universal penny fare, | 
Leek.— In future the Lighting committee will have control of the 
ectricity and gas undertakings. 
R Leicester. — Оп Tuesday the Tramways committee reported to the 
Ойлой that in their opinion immediate steps should be taken for 
Providing additional generating plant at the tramways power station. 


е! 


having regard to the rapidly-increasing demand for the supply of 
electrical energy for power, and they recommended the installation of a 
1,000 н.р. turbine engine, the enlargement of the existing engine 
house, the provision of two additional boilers, and further condensing 
plant and feed pump. The estimated cost of the proposed addi- 
tions is £19,190, and application is to be made for sanction to a loan 
of that amount. 

The committee have had under consideration the question of reducing 
the charges for the supply of energy for power, and they recommended 
that the basic charge (15s. a quarter per horse-power of the maximum 
power demanded by the consumer) should be reduced to 103. а quarter 
per horse-power, the charge per unit to remain at 34., as at present. The 
scale of discounts allowed upon the units consumed is to be extended. 

The recommendations were adopted by the Council. 


London County Council.—On Tuesday Mr. Hayes Fisher, in in- 
troducing the estimates of income and expenditure for the financial 
year 1910-11, said that the only undertaking from which relief to 
rates might some day be obtained was the tramways. 

According to the estimates, the financial position of that undertaking 
was extremely satisfactory. After providing for working expenses and 
debt charges, there was expected to be a surplus for the year of £244,132. 
Under a resolution of the Council passed in June of 1908 £125.989 of the 
surplus would be carried to renewals fund and £118,142 to general reserve. 
If the estimates were realised the balances on those two funds taken 
together would amount to nearly £700,000 by March 31, 1911. No 
doubt in the near future the renewal fund would be called upon to meet 
heavy expenditure on renewals, and indeed the whole of the fund must 
be regarded as required sooner or later for that purpose. The general 
reserve fund was on a different footing. and the Council would have to 
consider what limit might fairly be put on that fund. So far as he could 
see, he did not think the question of allocating money to relief of rates 
was likely to come up for consideration during the lifetime of the present 
Council. In saying that he did not wish to leave the impression that the 
tramway undertaking was not in a flourishing condition. On the con- 
trary. he was convinced that its financial condition was entirely sound. 

Highways Committee's Report.—The whole of the report of the High- 
ways committee was opposed and stood over for a week, Amongst the 
items included was that tenders be invited for the supply of 250 electric 
cars; the acceptance of various tenders: and a recommendation that 
no objection be offered to the proposals of the St. James & Pall Mall 
Electric Light Co. to declare the pressure at which it supplies energy at 
110 to 220 volts to those consumers with whom it has already been 
arranged or may arrange to supply at such pressures on the understand- 
ing that any variation shall be within the 4 рог cent. on that 107 and 214 
volts respectively prescribed by the regulations of the Board of Trade. 


Luton.—The time for completing the unconstractel portions of 


the Council's tramway scheme has been extended by the Board of 


Trade until Aug. 11, 1912. 


Marconi Trans-Atlantie Service.—The new service betweea Clifden 
and Glace Bay was opened for traffic on Saturday. It is announced 
that a continuous day and night service is now maintained ‘or com- 
mercial and other purposes. 

Obituary.—The death is announced of Sir Owen В. Slacke, 
chairman of the Kent Collieries Corpn.. the Bogota Telephone Со, 
and other companies. | 

The death of Commander Rezinald Freeland Yonge tovk place 
at Fursdon. near Plympton, Devon, on Monday. Decease catered 
the navy as a cadet in Dec.. 1863. In March. 1865, he servel 


on the *' Terrible " (under Capt. Napier. and later Capt. J. E, Com-. 


merell, V.C.), then engaged in laving the Atlantis cable in company 


with the ' Great Eastern." Having lost the cab'e, the '* Terrible ". 


made a trip to Malta and then back again, laying cable with the 
'"* Great. Eastern." 

Personal.—Mr. J. C. D. Denison-Pender has been elected vice- 
chairman of the Stores and Contracts committee and a member of 
the Accommodation and Attendance and the Books and Apparatus 
sub-committees of the Education committee of London County 
Council. | 


Presentation.—On 22nd inst. Mr. Edward Marett. chief of the sub- 
marine cable department at the British School of Telegraphy. was 
preser td by the staff and students with a travelling bag with silver 
fitting s on his retirement to take up an appointment with the Pacific 
CablejBoard. The manager of the school (Mr. Arthur W. Ward) 
made the presentation. 

Radcliffe-—The Board of Trade inquiry by Mr. А. Read into the 
application of the Lancashire Electric Power Co. for a provisional 
order for supplying electricity within the area of Radcliffe Council 
was concluded la t week, when the inspecto» sat speeially to hear the 
addresses of the legal representatives of the various parties. The 
evidence taken at the inquiry was set out in our issue of April 15. 


Rubber Boom and the Electrical Industry.— Mr. G. Basil Barham, 
A.I.E.E., contributed to the ** Financial Times” of the 23rd inst. 
some notes on the effect of the rapid rise in the price of rubber on the 
electrical industry. Мг. Barham is, speaking generally, of opinion 
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that the increase in price will not seriously affect the industry, which 
is in a position to adopt reliable and cheaper substitutes for the chief 
purposes for which rubber is used in connection with electrical 
operations, 

Russia.— A correspondent of the ‘‘ Financier" says that public 
works on a large scale will be started at Viadivostock during the 
current year. and that tramways and electric lighting are in the pro- 
gramme. 


The British Vice-Consul et Baku (Mr. А. Е. В. McDonell) states 
that Baku Municipality have reised а loan of 27 million roublcs 
(about £2.848.500) for. intcr alia, electricity supply. elcetrifica- 
tion of the tremways and other works. About 960 ere lemps will be 
required for public lighting. but th» municipe! authoritics have not 
yet decided whether they will establish their own cleetrie power 
гов or come to an arrangement with the existing powcr company. 


Sheffield. —The new tramwaymen's club was formally open d by 
the chairman of the Tramways committee, Sir Wm. Clegg. on Tuesday. 

'The general manager of the tramways, Mr. Fearnley, said there were 
now 1,050 members, and the main object of the club was to provide good 
meals at a low price. The Tramways committee paid the wages of all 
engaged in the club, to which there were benevolent and hospital funds 
attached. 

Siam.— The report of Acting Consul Dunn on the trade of Bangkok 
for 1908-9 issued this month (April) states that the new tclophonc 
system in Bangkok will shortly be opened. The imports of clec- 
trical goods at Bangkok port during the year ended March, 1909. 
were valued at 462.300. compared with £23,513 and £8.732 in the 
years ended March, 1908 and 1907 respectively. Of the first- 
mentioned amount 37 per cent. was from the United Kingdom, 26 
per cent. from Germany and 17 per cent. from Sweden. 


Summer School Lectures.—Glamorgan Education committee have 
arranged short summer courses of lectures during August, as follows : 
(1) Practical surveying course at Penarth ; (2) Engineering course ; 
Mining. mechanical and electrical engineering (laboratory work) and 
practical mathematics; (3) Metallurgy course: Metallurgy, 
chemistry and practical mathematics ; (4) Teachers course: 
Geology (lectures and field work). physies and chemistry (this course 
has been arranged to meet the requirements of teachers engaged in or 
preparing for technical work at evening schools or technical schools) ; 
(5) Evening lectures for colliery firemen on explosives and shot- 
firing ; (6) Evening lectures on electricity in mines. Courses 2, 3, 4, 
5 and 6 will be held at University College, Cardiff, the other courses at 
the County School, Penarth. — Certiticates will be issued to successful 
candidates. Particulars and admission forms from 35, Park-place, 
Cardiff, 

Switzerland.—A committce represented by Messrs. Dufour Freres, 
of Les Avants, heve obtaincd an 80-year concession for an electric 
funicular railway from Les Avants to Sonloup. 


Tramway Transfer.—Audenshaw Council give notice of intention 
to lease the tramways in the district to Manchester Corporation 
until April 1. 1924. ; 

The rent to be paid annually for the Audenshaw-road tramway will be 
on a gradually descending scale from £595. 13s. Jd. as on Oct. 1, 1909, to 
£317. 16s. 4d. on April 1, 1924, and for the Manchester-road and Droyls- 
den-road tramways £1,662. 17s. 114. as оп Dec. 1, 1904, and on a gradually 
descending scale from £646. 2s. 2d. аз on June 1, 1905, to £594. 63. 2d. 
on June 1. 1923. 10s. on Dec. 1. 1923, and 5s. on April 1, 1904. The lease 
contains provision for the electrical equipment of the tramways. 


Venezuelan Telegraphs.—Mr. С. Н. de Lemos, British Consul at 
Ciudad Bolivar. in reporting on the trade of that district for 1909, 
makes the following comments concerning matters telegraphic :— 

Telegraphic cable communication with other parts of the world was 
re-extablished in May by the reopening of the French cable service, which 
had been closed for а number of years. The service is rapid and reliable. 
Lately, however, a regulation has been enforced by which a translation 
of all messages in code or cypher has to be supplied by the sender to the 
telegraph office; without which the cable is not forwarded. This rather 
vexatious regulation checks the use made of the French cable service, 
especially from inland towns, as senders are loth to furnish these trans- 
lations, which may contain trade secrets or other confidential matter. 
Consequently many people and firms stil] prefer to send their cable 
messages by mail to Trinidad, to be despatched to their destination by 
the West India & Panama Co. without translation. 


Watford.—The Council have approved terms submitted by the 
electrical engineer (Мг. Е. №. Purse) for supplying energy to the 
L. & N.W. Railway, subject to an agreement being entered into pro- 
viding for a minimum payment of £500 per annum for seven years. 


West Нат.— А wing is to be added to the Greengate-street car 
depot. 2 

The electrical engineer (Mr. Couzens) reports, in regard to the additional 
generating plant required, that it will be necessary to put in hand some 
of the work as soon as possible. The turbo-alternator is under discus- 


sion with the Westinghouse Co. and it is suggested that tenders be 
obtained for condensing plant to be used in conjunction. It is also 
advisable (Mr. Couzens considers) to proceed with the boiler and switch- 
gear at an early date. The cables for the Stratford and Silvertown 
schemes are included in the existing contract with the British Insulated 
& Helsby Cables, and these should be put in hand as soon as convenient. 
Mr. Couzens has been authorised to negotiate for renting a site for a 
sub-station in Chapel.street, and to obtain quotations for the plant 
mentioned by him. 

In regard to the terms for the new Rateau turbine set by the British 
Westinghouse Co., the engineer has had further communication with 
the company as to the payment to be made by them for the excess steam 
used by the existing turbo from the date of the tests in October to the 
agreed date when the new turbo is to be installed. He has agreed with 
the company for £250 (£100 in cash and £150 to be deducted by the 
Council from the first instalment due to the company). 


Westminster.— Тһе contracts for the supply of electricity to the 
Council's buildings expires on Junc 24, and the Town Clerk has been 
instructed to negotiate for tho renewal of the contracts on the same 
terms as at present—viz., Metropolitan Electric Supply Co., 23d. per 
unit for lighting; St. James & Pall Mall Electric Light Co. and 
Charing Cross, West End & City Electricity Supply Co., 2d. per unit 
for power. 


Wireless Telegraph Notes. —British Consul Reed, discussing the 
subject of wireless telegraphy in the Azores, reports that the radio- 
telegraphie stations at San Miguel, Sta. Maria, Fayal, Flores and 
Corvo were completed early in 1910, and are now open for the service 
of the public. 

An interesting example of the utility of wireless telegraphy is 
sown in an announcement that on Wednesday last week a message 
was sent from a Marconi installation of one of the Cun ud liners in 
mid-Atlantic to the Haymarket Theatre. London, booking four stalls 
for the performance of ** The Blue Bird.” 


There is another Australian aspirant for fame in connection with 
wireless transmission. Mr. Reginald Wilkinson, who is described 
as а young Australian, is reported to have discovered a process for 
transmitting pictures by wireless transmission, and also an improved 
process for the same over ordinary telegraph wires, Practical 
demonstrations of Mr. Wilkinson's work are stated to have appeared 
in the Sydney “ Telegraph " of April 25. 


Electro-Harmonic Society.—The annual general meeting of this 
society will be held on Tuesday next (May 3) at 4:30 p.m. at the 
Institution of Electrical Engineers, 92, Victoria-street, Westminster. 
During the past season 74 new members were elected, 3 members 
were lost by death, 42 resigned and 23 have been struck off for non- 
compliance with rule 11, a net gain of 6 members, bringing the total 
to 632. The accounts show surplus assets to date £70. 19s. ld., 
against a balance forward of £63. 19s. 3d. Тһе total receipts from 
subscriptions, entrance fees and extra concert tickets were £353. 128., 
against an expenditure of £360. 9s. 2d. Cash in bank and in hand is 
£59. 2s. ld. 


The Osram Dinner.—The annual dinne: of the staff of the Robert- 
son and Osram Lamp Works at Hammersmith took płace on Friday 
evening last. The function was as successful as is usually the case, 
and business was entirely put on one side. In proposing the toast of 
the allied tirms, Mr. Wilson, who presided, drew attention to the way 
in which the lamp output from the Hammersmith works had in- 
creased in the last few years, and how such development was of 
distinct advantage to Hammersmith Corporation, as. apart from 
paying the rates, more than £6,000 was expended by the company 
on electrical energy alone. The toast was replied to by Mr. Hirst. 


“ Tantalum " Athletic Club Concert.—The first annual concert of 
the ** Tantalum ” Athletic Club (connected with Messrs. Siemens 
Bros) Dalston works) was held on Monday evening, when an 
interesting programme was arranged. 


The hall was illuminated by “ Tantalum” and “ Onewatt " lamps 
which shed their brilliance on the * brilliant pissages ” of the artistes. 
Invitations were limited to employés of the firm, and there was a good 
muster, "The talent also was entirely from the works staff, and the 
enjoyable items rendered proved that there was no limit in this respect. 
Miss Harrison (pianoforte), Messrs, McFarlane, Dennison and Hicks 
(baritones) and Mr. A. E. Watts (humorous) distinguishing themselves. 
A novel feature was a singing competition (opon to all employés of the 
firm). for which prizes were offered, the audience acting as judges. 
The first prize went to Mr. Rodgers, the second to Mr. Lewis and the 
third to Mr. Hopper, jun. Miss Sabourin, Miss Crisp, Miss Clark, Mr. С. D. 
Gray, Mr. Gingell, Miss Wade (violin). Miss Topper, jun., and Miss 
Coutts (elocutonists) also competed. Competition proved very amusing, 
and brought out much latent talent, promising well for many more 
enjoyable evenings to come. We must not omit to say that Messrs. 
Jarvis and Lucken and Messrs. Collins and Pryor (the latter pair at the 
piano) were in good form. The proceeds go to the war chest of the 
newly-formed “‘ ‘Tantalum ” Athletic Club 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Tenders are invited up to June 14 for supply of 100 party line 
common battery telephone wall sets, 10 party line common battery 
table sets, 100 switches, common battery, single extension and inter- 
cmmunieation, and 3,000 telephone protectors to the Postmastcr- 
Gencral's department in VicTorta. Tender forms and specification 
at the Commonwealth office, 72, Victoria-strect, London, 8.W. Sec 
also an advertisement. 

Tenders are invited (up to May 17) for supply to the Postmaster- 
Gener! s Department, VICTORIA, of 50 coin attachments. Tender 
forms and specifications from the High Commissioner’s Office, 72, 
Vietona-street, London, S.W. 

Tinders are invited up to Junc 7 for supply of one framc. main 
distributing, to the Postmaster-Gcncral’s department іп WESTERN 
ArstaaLta. Tender forms and specifications from the Common- 
walth office, 72. Victoria-strcet, London, S.W. “сес also an ad- 
vatiscment. 

The Postmaster-General of the Commonwealth of AUSTRALIA 
requires tenders up to May 17 for supply of 2 tons of wire, twisted 
pair. outside distributing, No. 16 Legal S.W. gauge. Tender forms 
and specifications from the Commonwealth office, 72, Victoria- 
stret, London, S.W. Sco also an advertisement. | 

Tenders are invited up to June 8 for the supply of protectors, 
switchhoards (small) and common battery telephones to the Post- 
master-General's Department, QUEENSLAND. ‘Tender forms, speci- 
fications and general conditions may be obtained at the Common- 
wealth offices, 72, Victoria-street, London, S.W. See also adver- 
tisement, | 

Tenders are required by June 8, 1910, for the supply of six sections 

of common Lattery switchboard and equipment jumper wire and 
cable to the Postmaster-General’s department in QUEENSLAND. 
Tender forms and specifications from the Commonwealth office, 72, 
Vietoria-street, London, S.W. 

Tenders are invited, up to May 18, for the supply of paper insulated 
lead-covered and brass ribbon taped cable to the Postmaster-General's 
Department in QUEENSLAND. Tender forms and specifications 
from the Commonwealth Office, 72, Victoria-street, London, S.W. 

Tenders are invited up to June l, for the supply of eight 
sections of common battery switchboard to the Postmaster-General’s. 
Department, New Ѕостн WaLEs. Tender forms, specifications, 
and general conditions may be obtained at the Commonwealth 
ofices, 72, Victoria-street, London, S.W. 

Lirttesorovca Urban District Council invite tenders for the 
fipply and laying of h.t. feeder cables, 1.6. distributors, roadwork, 
kc. for private lighting, and transformer kiosk, with transformers 
and equipment and switchgear in substation. Copies of specifica- 
tion, forms of tender, &c., may bé obtained from the clerk to the 
Council, Mr. Geo. Н. Wild. ‘The works are to be carried out in 
accordance with plans and specifications, which may be seen at, 
but not obtained from, the offices of the consulting engineers, Messrs. 
Hawtayne & Zeden, 9, Queen-street-place, London, E.C., from whom 
further information can be obtained. "Tenders to the Clerk to the 
Council, Council Offices, Littleborough, near Manchester, by May 2 

Newport (Mon.) Electricity committee invite tenders for supply 
and erection of а 1,000 kw. double-current turbo-generator or, 

altematively, а 1,000 kw. or 1,500 kw. turbo-alternator, together 
with surface condenser. Specifications. general conditions and forms 
of tender from the borough electrical engineer and tramways 
menager (Mr. Н. Collings Bishop) Tenders to the Town Clerk 
by first post Monday, May 2. 

_Lteps City Council invite tenders for supply of 5} miles of 0.15 sq. 

0. three-core cable, suitable for working pressure of 6,600 volts. 

Tenders to the town clerk (Mr. Robt. E. Fox), by 10 a.m. Monday, 

Мау 9, Specifications and conditions from the manager of the 

s lighting department (Mr. H. Dickinson), 1, Whitchall-road, 
eds, 


Е. BROMWICH Electricity committee invite tenders for supply, 
d and erection of a 750 kw, d.-e. turbo-generator and surface 
s Specification, general conditions, forms of tender, &e., 
Work E electrical engineer (Mr. W. A. Jackson), Electricity 
s. West Bromwich. Tenders to the Chairman of the Electricity 

mnittee, Town Hall, West Bromwich, by May 2. 
LUE СВЕТА OF STATE FOR War invites tenders for the supply 
de ble for the production of hydrogen and oxygen by the 
D ysis of water at the Balloon Factory. South Farnborough, 
- Forms of tender from the Director of Army Contracts. War 


ded Whitehall, London, S.W., where tenders are to be delivered 
У noon of May 4. 


DvBLIN Technical Education committee want tenders by noon 
May 11 for wiring the technical schools. Bolton.street, Dublin. 
Specification from the City Electrical Engineer, Fleet-street, Dublin. 


WHITEHAVEN Corporation require tenders by mid-day May 2 for 
supply of а Green's fuel economiser and pipework and main switch- 
board. Specifications from the Borough Electrical Engineer. 


GLa4saow Corporation want tenders by 10 a.m. May 5 for one year's 
supply of coal to their electricity generafing stations (about 100,000 
tons) Forms of tender, &c., from the City Electrical Engineer. 


The Deputy Postmaster-General, MELBOURNE, will receive tenders 
until 3 p.m. May 17 for supply of 1,010 reinforced concrete tele- 
graph poles, preferably of Australian cement. Local representation 
necessary. Specification from Commonwealth office, London. 


LAUNCESTON (Tesmania) City Council went tenders by 4 p.m. 
June 13 for overhead equipment for clectrie tramways, and by 4 p.m. 
June 27 for supply of synchronous motor generators and battcry. 
reversible boos:cr, &c. Spccifications, &c.. from the Town Clerk, on 
deposit of £1. 1s. 


The Elcetrie Light committee of PRINCE Ксревт (British Colum- 
bia) require tenders by noon May 3 for supply of boilers, engines, 
condenser pumps and piping, and electrice! apperatus, Specifica- 
tions mey be seen at 73, Basinghall-street, London, Е.С. 


TENDERS RECEIVED AND ACCEPTED. 


West Ham Council have accepted the following tenders for elce- 
trical supplies :— 

British Thomson. Houston Co., house service a.c. wattmeters (new 
type of meter); W. Lucy & Co., house service cut-out boxes; Pirelli 
Limited, indiarubber-covered wires and cables (six months, with option 
of extending for further six months) ; Baxter & Caunter, British Electri. 
cal Mfg. Co., Feld Bros. & Co., J. H. Tucker & Co., Falk. Stadelmann & 
Co., General Electric Co., Edison & Swan Co., Siemens Bros. Dynamo 
Works, Siemens Bros. & Co., British Westinghouse Co., E. Dewhurst, 
W. T. Glover & Co. and Accles & Pollock, electrical accessories. 

West Ham Council have also accepted the tender of Blakc- 
borough & Sons at £486 for circulating water piping. 


London County Council have received the following tenders for 
supply of watt-hour meters for the central car repair depot, car 
sheds and sub-stations :— 


Electrical Co. (тес. for ассер.)...... £364. 9s. and £389 12 0 
Fcrranti Limited 


E AEA A E E ASE E 544 12 9 
General Electric Co. .......c ccc ccc cecceecccceccstcccencenes 450 12 0 
British Thomson-Houston Co. ............. ceres 422 19 9 
urpgporinde c 372 5 0 


East Ham Council have accepted the tender of Pollock & McNab 
for a motor-driven drilling machine with motor and set of twist drills 
at £84. 68. ; of Baxter & Caunter for supply of cable ; that of the Patent 
Railway & General Eng. Co. to affix 100 patent manganese steel 
plates to the rail joints at 35s. for cach joint exclusive of unskilled 
labour; and that of Hadticlds (Ltd.) for mangancse steel rails for a 
double curve at £280. 


Belfast Harbour Commissioners have accepted the following 
tenders :— 

Hind Bros. & Co., castings of bases for electric light masts: James 
Allan (sen.) & Son, tubular electric light masts; Stanley Johnston, 
are lamps. 

The Highways committee of London County Council recommend 
for acceptance the tender of Buck & Hickman for machine shop 
equipment of the central car repair depot at £2.949. 7s, 6d. The 
chief tramway officer's estimate was £3,000. 


Aberdare Council have accepted the following tenders: D. T. 
Davies, electricity station buildings. £1,085 ; Lancashire Dynamo & 
Motor Co., generating plant, £3,312 ; Callender's Co.. cables. £8,247. 


Salford Education committee have accepted the tende: of the 
Northern Electrical Co. for wiring the Wellington-street 31018 at 
£133. 13s. | | 


Smethwick Education committee have accepted the teader of Best 
& Lloyd for the supply of electric light fittings for the technical 
school, and that of J. Ludlow for wiring work at £79. 15s. 


For the ninth successive year the Lancashire Dynamo & Motor Co 
have received the contract for high and low-speed motors (20- 
for Salford Corporation. 


The Midland Railway Co., who have decided to extend their elec. 
trical generating station at Derby, have plaeed an order for two 
1,250 kw. Willans * impulse dise and drum " type turbines, 

Woolwich (London) Council have accepted the tender of Crompton 
& Co. for supply of А type carbons at £54. 11s. 3d. 


Faversham Council have accepted the tender of J. Smith for a 
Phoenix bitumen boiler. 
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Bedford Council have accepted the tender of W. H. Allen, Son & 
Co. for a 750 kw. steam alternator at £3,706. : 


Slough Council have accepted the teader of the local electric light 
company for lighting the public hall clock. 


Battersea (London) Council has accepted the tender of W. Geipel 


& Co. for annua! supply of are lamp carbons, 


_ Aylesbury Council hive accepted the tender of E. T. Mackrill & 
Sons for electrical work for a year. 


BUSINESS NOTICES. 


By mutue! azrcement Messrs. Je mes T. Donald & Co., 35. MeAlpine 
street, Glasgow, have relinquished their Scottish representation of 
the Union Ceble Co. in favour of Messrs. J. C. Fisher & Со. Mr. J. C. 
Fisher, who hes had the menagement of Messrs. Donald's clectrical 
department for the pest seven years, hes now opened offices at York- 
buildings, York-street, Glasgow, where a! inquiries and orders for 
electric wires and cables should now be sent, ead where stocks will be 
available. 

Messrs, Ronald Johnstone & Son, mining ond consulting cngincers, 
190, West George-street, Glasgow, have opened a London office at 
60, London-wall, E.C. 


Plant for Sale.— Kast bourne Corporation advertise for sale a 50 kw. 
steam alternator. Particulars from the borough electrcial engineer, 
Mr. J. К. Brydges. 


For Sale.—In another column an electric light and power under- 
taking is advertised for sale as a going concern. 


Factory Premises to Let.— Messrs. Rowlandson & Co., 267. Mare- 
street. Hackney, London, №. E.. advertise some factory premise; to let 


“ The Journal." — Part 200 of the * Journal " of the Institution of 
Elcetrical Engineers is now cady, price 5s, Perticulars of contents 
аго given in an advertisement. 

Shakespeare Festival.— The electrical engineer is interested, with the 
genera! publie, in the dramatie and social events of the time, Year 
after year the Shakespeare festiva! at Stratford-on- Avon grows in 
importance and covers a longer period—this year from April 22 to 
Мау l4—whea Stratford-on-Avon gives itself up to Shakespeare's 
plays. To earble lovera of the " Sweet Bard of Avon " who reside 
in the Metropolis to visit the scenes of талу of the plays the Great 
Ceatral Railway Со, have arranged a convenient service of expre3s 
trains by their short route, and cheap tickets at the fare of 6s. 64. 
return are issued from Marylebone several days during the week. The 
airangements are specially suitable for attending the matinee per- 
formances in the Memorial Theatre on April 30, Мау 2. 3. 5, 7. 10. 1, 
12 and l4, visitors being able to return in good time tie same 
evening. 

Technical Literature.—The Hil] Publishing Co. (Ltd.), of 6, Bou- 
verie-street. London, E.C.. and of New York and Berlin. who are the 
soleazents for the McGraw-Hill Book Со... of New York, have ready a 
catalogue comprising a large number of cectro-technical and other 
books, Copies of this catalogue can be obtained on application, and 
the company’s publications can be consulted at the London offices. 


CATALOGUES, &c. 

INSTALLATION. Accessories, &C.— Messis, Sieneas Bros. Dynamo 
Works have just issued а number of new prico lists dealing. with 
installation accessories and conduits, Consulting engineers, wiring 
contractors and others intereste l in this class of work should provide 
themselves with copie: of these lists. Mesara. Siemens fe?! confident 
that the quality and prices of their matczial will bear comparison 
with any other oa the market. Delivery can be effected imme- 
diately from stock. an advantage which shou!d not be overlooked. 

CRANE SrECIALITIES,— The Witton-Kramer Electric Tool & Hoist 
Co. forward leaflets dealing with electric lifts and magnets, electric 
hoisting appliances апі electric tool equipments. Complete cata- 
logues will be ready shortly. 

PRECISION INSTRUMENTS.—Messrs. Isenthal & Co. have елду a 
description of an aperiodic millivolt and ammeter for continuous 
and alternating current which works on the Deprez-Weston prin- 
ciple. It is fitted with two scales, one for use with continuous 
current and the other for alternating current, between which, it is 
claimed, there is perfect accord. 

* Tug PLACE or THE BATTERY IN Powzn Station Destcn.”’—The 
D.P. Battery Co. have sent us an artistically arranged pamphlet with 
this title. The question of the way in which the battery can be used 
to assist the generating plant is discusscd, the costs being made out 
for the two cases when this class of apparatus is employed in stations 
having both light and power loads. This company have supplied 
batteries for use in connection with power work, and there is no doubt 
that its employment will be found equally economical for colliery 


plants, &c. All who are interested in battery work should obtain a 
copy of this booklet. 


A.E.G. STEAM TuRBINE.—The A.E.G. Electric Co. forward a 
pamphlet containing a complete account of the construction and 
operation of this turbine. This pamphlet will be of general interest. 
Combined turbo-generating sets are made by this firm with 
capacities so widely differing as 2 kw. and 15,000 kw. 


BANKRUPTCIES, LIQUIDATIONS, &e. 

Robt. Edwin Jay (trading as the Bristol Electrical Co.), 143, Chel- 
tenham-road, Bristol, has been adjudicated bankrupt. 

The trustee (Mr. F. Stone, 47, Full-strect, Derby) in the bank- 
ruptey of Lancelot W. de Grave, electrical enginccr, 19, Queen- 
streot, Derby, has bcon released. 

The Grasse & Cannes Electric Tramways Synd. (Ltd.) is being 
wound up voluntarily. A meeting of creditors will take place on 
Мау 3at Mr. H. В. Green's, liquidator, 37, Conduit-street, London,W. 

A meeting to receive an account of the winding up of the Accu- 
mulator & Motor Construction Co. (Ltd.) (in vol. liq.) will be held on 
May 31 at Мг. Jesse Smith's, 79, Queen-street, London, E.C. 

Bankruptcy Notice.— At the instance of S. В. Barley, 52, Cestlenau- 
gordcns. Barnes, and Н. H. Syms. 8, Kenilworth-court, Putney, а 
bankruptcy notice has been issued ogeinst Frank Sheppard, clec- 
trician, 4, Haslett-road, Kensington, London. 
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COMPANIES’ MEETINGS AND REPORTS. 
Indo-European Telegraph Co. (Líi.) 


The forty-third ordinary general meeting of this Company was held on 
Wednesday, Мг. J. HERBERT TRITTON in the chair. | 

The SECRETARY (Mr. John 1. Bethell) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, Т am able to say that the year 
under review has been an uneventful one. Persia has reverted to а more or 
less normal condition from the telegraph point of view, and our lines over 
the great portions of the continents of Europe and Asia traversed by the 
Company’s system have been subject to even less interruption than m 
former years. Strange to say, our troubles this year have been nearer 
home. The difficulty of the interruption of submarine cables owing to 
damage done by the trawls of the fishing fleets round the coasts of Great 
Britain is one that has seriously affected most of the companies having 
cables touching these shores. It is, of course, a serious difficulty, and 
one that certainly calls for solution. In these days. when the merchant 
entrusts the safety of his Argosies and even perhaps his commercial credit 
to th^ difference between а Morse dot and a dash over many thousands 
of miles of wire. telegraphic communications must be not only the best 
that can be given, but must be so far as possible completely secured against 
extrancous risks of all kinds. Both the cables across the North Sea in 
which the Company has leased wires were totally interrupted, the опе tor 
79 days and the other for 66 days, of which 49 days were concurrent. 
The effect of this on the Company’s business may well be imagined, раг- 
ticularly as the Postmaster-General found himself unable, owing to the 
requirements of his own traffic, to give us the use of relief wires except 
for a very small portion of the time. Under the above circumstances 
the Directors have been forced to look for additional cable accommoda- 
tion between England and Germany, if possible in a direction remov 
from fishing operations, if such is to be found. Whilst tariffs show a con- 
sistent tendency to fall. traffics have, the Directors are pleased to o 
shown a gratifying rise during the year. There is only one way to dea 
with increasing traffies, and that is the attainment and maintenance of 
perfect methods of transmission with the highest class of instruments 
and apparatus of all kinds obtainable. Well, gentlemen, we can вау 
that we have no fear of reproach on the above grounds. Our friend, the 
Managing Director, is continually at work on the development and 1m- 
provement of the system, but there is a limit even to his ingenuity. an 
we are faced with the necessity of permanently increasing our carrying 
capacity all through our system, with attendant expense. The Direc- 
tors have set aside out of profits for the year a sum of £15,000 towards 
the cost of the additional land wire found necessary, and hop? to provide 
a considerable further amount for the same purpose out of profits for 
the coming усаг. The cost of additional cable accommodation 18, 9 
course, a much heavier one, and the question is still engaging the асо 
tion of the Directors, I have often congratulated you on the hane 
position of this Company. Its large liquid assets enable the Direct 
meet at а moment's notice commitments such as these, which mi£ b 
ordinarily spcaking, be almost heavy enough to necessitate the raising 
of fresh capital. А 

The Company's daily direct working between London and Еа 
is of Ще greatest assistance in dealing rapidly and accurately wit p 
traffic, and. the Directors are constantly endeavouring to better P 
Company's own reputation in this respect. Yet we cannot keep ра 
with the demands of our customers, who expect their code words to e 
carried 7,000 miles to India without the failure of a single kn и 
failure of one letter only having, apparently, the most disastrous Гез ed 
upon the sense of their telegram. This carries us back to the vex 
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question of pronounceable, or rather, unpronounceable, combinations. 
№ improvement is visible in the construction of these codes—in fact 
merhants, in their endeavour to condense even a complete order into 
the limits of one code word, are forced into combinations of letters which 
practically make correct transmission a matter of the utmost difficulty. 
In this manipulation we think that he is defeating his own object by the 
abuse of the pronounceable combination system. It is sincerely to be 
hoped that the International committee provided for the censorship of 
codes submitted to it may be the means of standardising pronounceable- 
combination codes оп a more reasonable basis. "Turning to the accounts 
the revenue from message recepits and other sources, as shown in the 
revenue account, shows a satisfactory increase of £12,766. 13s. 14. 
The combined commercial and maintenance expenses show an increase 
of £2,562. 72. 8d. due to an item of expenditure on maintenance account 
of а non-recurring nature. The balance-sheet shows no variation from 
last vear calling for remark. The Directors propose the usual final 
dividend, which absorbs £14,875, and bonus of 20s. per share, which 
accounts for a further £17,000, and have again decided to recommend a 
special distribution out of interest upon certain investments and advance 
accounts of 15s. per share, free of tax in each case. "There remains a 
sufficient surplus to enable the Directors to propose the allocation of 
£15.00 towards the cost of increasing the carrying capacity of the 
system (which will, of course, ultimately amount to a considerably 
larger sum) and of a further sum of £5,000 to the trustees of the retire- 
ment trust fund, carrying forward £7,978. 1s. 11d. to the credit of 1910. 
This, gentlemen, finishes my review of the Company's operations for the 
year 1909. With regard to our prospects for 1910. traffics have, for the 
months up to date, been quite unprecedented, so that, provided our 
business is not disloeated by Channel cable interruptions, or any of those 
bolts from the blue to which undertakings such as ours are at all times 
exposed, we may hope for a prosperous outcome of the year 1910. I 
now move the adoption of the report and accounts, and the declaration 
of the dividends and bonus set out thercin. 

Mr. CHARLES HOLLAND seconded the motion, which was carried 
unanimously. 

The re-election of the retiring Directors (Mr. C. Holland and Mr. 
(eorge Plate) and the retiring auditors (Messrs. С. Е. Kemp, Sons, & Co.) 
followed, and a vote of thanks to the Chairman, the Directors, and the 
oficials for their strenuous and successful efforts on behalf of the Company 
brought the proceedings to a close. 


Cuba Submarine Telegraph Co. (Ltd.) 


The seventy-seventh ordinary general meeting was he'd on Wednesday, 
Mr. Gro. Kertu in the Chair. 
The SECRETARY (Mr. James Scott) read the notice convening the 
meeting and the auditors’ report. 
The CHAIRMAN : Gentleman, the period under review from July to 
cemberis usually the lean or dull half of the усаг. You will be pleased 
to ve that the half-year's traffics compare very favourably, as a whole, 
ith those for the same period of 1908. The improvement shown 
may be attributed partly to the more active state of business fol- 
bwing a good harvest, and partly to an increase in the Press and 
"her (гае, in consequence of the exceptional storms and floods 
which took place in Cuba and the West Indies during the half-year. 
^d weather in Cuba interferes with the working of the land lines, 
pecially in the Western portion of the island. and leads to a larger 
use of our cables along the South Coast for local business. There was 
the hurricane in November, and as a consequence cable communication 
with the West Indies was entirely cut off for over а week. Foviunately 
"ur cables, as also the cables from Santiago to Jamaica and Hayti, were 
unaffected, and the through traffic lost during that time was more than 
Ja us А the large increase after the restoration of that communica- 
while К, | a for the exceptionally good trafhe for November, 
чы De commencement of the sugar harvest contributed to the 
a Е AT Now, turning to the revenue account, the traffic 
лр half-year show an increase of £1,367 as compared with 
owing eed ee period of 1908. Interest comes out £153 more, 
received ae aving made a further investment, and to the better rate 
T deposit at the bank, Taking transfer fees into account 
NS. On a amounts to £16,376, or £1,518 more than it was in 
» * Ay c debit side the London expenses are much about the same, 
eed beens stations are £287 тоге, Maintenance of land lines 
ЖАЙ В; | di due principally to repaira having to be made to the 
{ы Inco у ano landline, and to the Cienfuegos Вау cables and cable 
anit ie S ч Is also £119 more owing to the higher rate now current, 
о и the average of the three years upon which our retur 
than thay z ne total expenses amount to £6,415, or £389 more 
ая dr in к. The result of the half-vear’s business is a 
fund and к £9.96]. which. after putting : 2,000 to the reserve 
enables the oe the dividend of £3,000 for the preference shares, 
э Кү от to recommend the payment of the usual dividend 
lei and to c сеп per annum оп the ordinary shares free of income 
thinke we ma ш the balance carried forward by £161 to £7,220. I 
valiy ае result as very satisfactory. We have practi- 
Increasing ч EM earned by our investments to the reserve fund, 
and lean и 9n long as we are able to do this for the dull 
ut the busy h if year, anda little better out of carnings of the business 
SEN en ua ‚ We are pursuing a safe and sound policy, but at the 
table to ШЕГИ ie to keep in mind that we have over 1,200 miles of 
w as to be күү. and it is neceasary to go оп adding to the reserve fund 
€ to meet the renewals and repairs which may have, in the 


future, from time to time, to be made, without unduly reducing its amount 
and taking away its recuperative power. As regards the present year, 
business generally is good and active. Cuba continues very prosperous 
under its own government; new industries are springing up in the 
island which all help to increase its prosperity ; and works are going on in 
connection with railway extension, building of wharves and warehouses 
and making new roads and bridges, all of which when completed, will 
facilitate the transport and shipment of the produce of the island. 

I now move the adoption of the report and accounts. 

Mr. CHARLES W. PARISH seconded the motion. 

Mr. GEORGE LYDDON referred to the statements made in the 
public journals regarding Marconi's wireless telegraphy, and said he 
would like to know, in the face of the suggestion that soon submarine 
telegraph cables will not be required, and that wireless telegraphy will 
be the only thing known throughout the world. whether they were to 
be in a state of collapse or to go on in the prosperous course they had 
hitherto done and were still pursuing. 

The CHAIRMAN: Well. gentlemen, I know that a great deal of com- 
munication is being made on the sea by wireless telegraphy, but as 
regards communicating overland, as far as I know I do not think it has 
been very successful In my own opinion, the drawback of wireless 
telegraphy is the want of the wire—(laughter)—and I do not think, so 
far as we are concerned, that we need fail to sleep soundly over the 
matter itself. Although wireless telegraphy is getting more and more 
important, I do not think we have much to fear. Т understand they 
can communicate a longer distance from the land to the ship than from 
the ship to the land, and that the distance that can be communicated 
over from the ship is very limited—much more so than communication 
in the other direction. For instance, just now they say they are com- 
municating across the Atlantic. Well, if they use tremendous power 
no doubt they can do 50; but whether it will be successful or not remains 
to be seen. 

A resolution approving the preference and ordinary dividends was 
then carried unanimously, and a cordial vote of thanks tothe Chairman 
terminated the procecdings. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD. )—The directors’ report 
for 1909 states that the total revenue was £182,594. 8s. 3d., and the traffic 
rec^ipts (£180,386. 15s. 11d.) show an increase of £16,538. 14s. 2d. over 
1908. Deducting expenses, including £16,454. 13s. 84. for interest, the 
rental and percentage of profits payable to Auckland Council (£3.992. 
10s. 114.), and setting aside £15,000 (compared with £12,500 last 
year) to depreciation, the surplus was £35,124. 1s. Id., or, with £3,920. 
7s. 8d. forward, £39,044. 8s. 9d. The directors recommend that 
£11.500 be placed to reserve, that £3.000 be appropriated to preference 
dividend, and that a dividend be paid on the ordinary shares at the rate 
of 6 per cent. (making 6 per cent. for the year) (£21,000), leaving 
£3,544. 8s. 9d. to be carried forward. Capital expenditure during the 
year was £56,601. 75. 4d.. the largest portion being in connection with an 
extension of the power house plant and distributing system. An ех. 
tension of 0-68 mile in the Grey Lynn district. which is now approach- 
ing completion, was commenced, and five additional cars were pur. 
chased. At the request of Auckland Council the company have agreed 
to construct an extension of about 4 mile of tramway. An extension 
of 0-775 in another district has also been agreed to. Further suggested 
extensions of the system are under consideration. Eight further cars have 
been ordered and are under construction, bringing the total up to 100. 


BABCOCK & WILCOX (LTD. )—At the meeting on Friday the chairman 
(Mr. John Dewrance) said the company had earned a record profit. It 
was proposed to pay for the six months ended Dec. 31 last, besides the 
accrued dividend on the preference shares, a dividend of 8 per cent. and 
а bonus also of 8 per cent. on the ordinary shares. In addition, the board 
recommended that £100,000 be placed to reserve and £25.000 to dividend 
equalisation fund. It was felt that the time had come to create а staff 
pension fund, and £10,000 had been set aside for that purpose. The amount 
carried forward was £63,082. The factory had been largely increased 
and the plant and organisation considerably improved, and they were still 
further extending the works. With regard to the pension fund, it was 
intended 'to limit its benefits to the heads of departments and what was 
called the staff. The question of providing for the workmen must be left 
to the Government. It was not casy to make any provision for workmen 
because they changed their employment so frequently, and their trade 
unions and other arrangements interposed a great number of difficulties. 


DEVONFORT AND DISTRICT TRAMWAYS CO.—At the mecting last 
week the chairman (Mr. W. G. Bond) dealt at length with the dispute 
between the company and Devonport Corporation. The past year had 
been an abnormal one (especially on the expenses side), and during 11 
months the Corporation extensions were not operated. In 1908 the 
traffic receipts were £24,402. and in 1909 they were £19,255. Seeing 
that the total annual sum paid to the Corporation under the lease d 
only £3,900. it might be said that the company had been trying to bluff 
the Corporation in arguing, as it had done, that the extensions consti- 
tuted such a drain upon their resources that the company wis entitled 
either to some measure of relief or to purchase upon terms not appre- 
ciably worse than those of the 43rd section of the Tramways Act. 1870 
He contended that the figures bore out the company's contention "^ 
that the company was justified in promoting the ** Relief " Bill which 
was recently rejected by a Select Committee of the House of Commons 
After sketching the proceedings before the Committee, Mr. Bond stated 
that the company only wanted fair play. That they had never had. 
Every concession and suggestion had come from the company. They 
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would gladly come to terms with the Corporation upon any reasonable 
basis. but it had declined, and would continue to decline, to hand over 
its undertaking to the Corpoartion for a mere song. 


GENERAL ELECTRIC CO. (U.8.A.)— l'he report for 1909 states that the 
gross earnings were $54,102,000, increase $6,045,000 ; net earnings 
$0,599,000, increase $2,556,000: balance, $6.494.000. increase of 


$1,691,000 ; and surplus to profit and loss account, $1,279,000, increase 
$1,691,000 over 1908. 


LONDON UNITED TRAMWAYS (LTD.)—At the meeting last week, Mr. 
C. J. Cater Scott said that up to 1906 there had been а reasonable expan- 
sion in receipts, but since 1906 that expansion bad diminished, until last 
year they were face to face with а very serious falling ой. In 1906 they 
had 45 miles of route open, and their tratlics were £325,000 ; in 1907 
they had 524 miles open, and their receipts were £342,000 ; in 1908, with 
55] miles open they had £346,000 from traflics, or nearly £4,000 more, and 
in 1900, with the same route mileage, their traffies were down to £317,000. 
Bad weather and competition were responsible for this drop in receipts. 
Competition was by far the most serious cause with which they had to 
deal. During the last four years there had been an absolute revolution 
in the conditions under which London passenger traffic had been carried 
on. During that period they had had the District and. Metropolitan 
Railways electrified. They also had the three big tubes. There. was 
one other factor, and it was the most Important of all so far as they were 
concerned, and that was the motor bus. There were now just over 1,700 
motor ‘buses on the streets of London, and they were undoubtedly the 
most serious competition with which they had to deal. In dealing with 
that competition they were at а very serious disadvantage. A motor 
"bus could run where it chose. During the week it could work any route 
їп London itself and on Sunday it could be sent to those districts where 
their tramways were, and where, hitherto, they had had comparatively 
little competition. Unfortunately, with the lack of expansion of busi- 
ness they had concurrently had a considerable increase in maintenance 
expenses, and for some time to come they must certainly look for very 
considerable charges against revenue for maintenance. Many of their 
lines had been carrying a heavy tratie for a good many years past, and, 
naturally, they had begun to show signs of wear and tear. In 1909 they 
carried 55.750.807 passengers, against 50,255,919 in 1908. On traction 
expenses they had a saving of about £3,560, due to some reduction in car- 
mileage, and also chietly to a considerable reduction in coal. In traffic 
expenses there was an increase of £1,009, entirely accounted for by com- 
pensation and legal expenses, which were up £1890. There were also 
increases in salaries and management expenses. ‘There was an increase 
of 52.252 on rolling stock and power plant, £1,572 on overhead lines and 
cables and £4.63] on maintenance. They had a total increase in expen- 
diture of 56.334. and with the diminution in traffies they were £37,409 
worse off than in 1908. London County Council had served them with 
notice to purchase the Hammersmith line. In regard to the retirement 
of Sir Clifton Kobinson, that gentleman had been associated with the 
company fora great many years as managing director, and had devoted 
himself almost entirely to its work. But Sir Clifton Robinson had this 
year completed 20 years’ service in connection with tramways in one part 
of the world or another, and thought the time had come when he was 
entitled to some rest. The London Unite {Tramways was very closely asso- 
ciated, through the Underground Electric Railways Со. of London, with 
the Metropolitan District, the Piccadilly, Hampstead and Bakerloo Tubes, 
and it had been thought that if they could do something more with that 
closer association, if the London United. Tramways could. be. brought 
under the same general management as those other companies, it might 
be of great benefit to the London United Со. Sir Clifton. Robinson 
realised the pocition, and helped to carry it out; so that his retirement 
came as a friendly act. In his place they had elected Mr. Stanley (the 
general manager of the District Railway and of the three tubes men- 
tioned) to be their managing director. 
directors, had left the country, and had resigned his seat. 


ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.) —The chairman (Mr. 
B. St. John Ackers) stated at the meeting on Wednesday that satis- 


Mr. Chapman, one of their 


the three non-competitive tube companies was not an ordinary case of 
railway amalgamation, but was а measure of financial common-sense. 

Their late chief engineer's (Mr. J. R. Chapman) agreement having ter. 
minated, and his task having been accomplished, he had returned to 
America. The company owed to Mr. Chapman's engineering skill and 
untiring energy, as well as to his unfailing loyalty, a deep debt of grati. 
tude. The Chelsea power station was entirely due to his initiative, 
courage and ability. 

The District Railway continued to make encouraging progress. The 
appointment of their general. manager (Mr. А. H. Stanley) as managing 
director of the London United Tramways would mean unification of 
management and the spreading of their organisation over that system. 


They confidently expected that by that means better results would be 
obtained. 


TYNEMOUTH & DISTRICT ELECTRIC TRACTION CO. (LTD.) —Including 
£315 brought forward, the profits for 1909 were £4,566. А dividend 
of 5} per cent. per annum is recommended, £148 being carried forward. 

URBAN ELECTRIC SUPPLY CO. (LTD.)—The gross profits for 1909 
amounted to £44,872, and over £43,000 is available. — Deducting 
£12,263 for interest and £1,971 for depreciation, there remains 
£23,877, which falls short by £3,622 of the amount required to meet 
the 5 per cent. guaranteed dividends. This deficit Баз been provided 
by Edmundsons' Electricity Corpn. under their contract. 

WEMYSS & DISTRICT TRAMWAYS С0.— Гог the year ended Dec. 31 
last the traffic receipts amounted to £13,653. The total income was 
£13,909, and the balance at credit. of profit and loss account was 
£2,599. The directors recommend a dividend of 6 per cent. on the 
ordinary shares. £302 is carried forward. 


CITY NOTES. 


спис тытат 


MEMORANDA (April 28\.—Bank rate 4 per cent. (since March 17, 
1910). Price of silver, 24:4. per oz.  Consols 81—81} for money 
and for account. ^ Consola Pay Day, May 5; Stock and Shares 
Continuation Days, May 10 and 29; Ticket Days, May 11 and 26; 
l'ay Days, May 12 and 27; Mining Shares Carry Over Day, May 9. 
Prices or MkTALS (London).—Copper, cash. 5*4 ; three months, 
57}. Lead, English, 121—134; foreign, cash, 122 —1¢ ; three months, 
12ү. Spelter, 213 —221. Tin, English, 149—181 ; foreign cash, 1504; 


Ea months, 1514. Iron, Cleveland, cash, £0,5, and three monthe, 
13. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors. after 
writing off £17,000 for depreciation and renewals, have declared a divi- 
dend at the rate of 04 per cent. (4s. 94. per share) for the half-year to 
Dec. 31 (making 8 per cent. for the year). 

CITY OF BUENOS AYRES TRAMWAYS CO.—.A dividend of ls. 3d. per 
share (less tax) is announced for the three months ended March 31. 

COLOMBO ELECTRIC TRAMWAYS & LIGHTING CO. (LTO.)—The direc- 
tors recommend a dividend of 6 per cent. (12s. per share), tax frees 
for 1909, after allocating £7,300 to reserve and renewals and writing 
£5,500 otf track renewal account, &c, and carrying £2,201 forward. 
EASTERN TELEGRAPH CO. (LTD.)—Tiiis company announce that, 
subject to tinal audit, the accounts for the vear ended Dec. 31, 1909, 
show that after making a contribution to general reserve, payment of 
interest oa the 4 per cent. mortgage debenture stock, dividend on the 
5. per cent. preference stock and three interim dividends of £1. 53. 
per cent. each on the ordinary stock to Sept. 39 last, there isa balance 
available out of which the directors recommend payment of a tinal 
dividend of £1. 5s. per cent. uud a honus of £2 рег cent., both tax free, 
and payable on May 11, making with previous payments on account à 
total distribution of 7 per cent. on the ordinary stock for the уеас 
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1903. The transfer books of the ordinary stock will be closed from 
May 4 to 11 inclusive. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD). 
Subject to eontirmation by the shareholders, the directors have declar 
a dividend for the quarter ended Dec. 31 last of 2s. 6d. per share, together 
with a bonus of 4s. per share (or 2 per сезі). making а total distribution 
of 7 per cent. for 1909. The dividend and bonus will be paid on lth 
prox. The share register will be closed from 3rd to 10th prox. inclusive. 
RIVER PLATE ELECTRICITY CO. (LTD.)—The directors. after placing 
£ [0.000 to reserve, have declared a dividend of 9 per cent, (less tax) on the 
ordinary shares for the year to Dec. 31, carrying forward £3,141. 
STOCK EXCHANGE NOTICES.—The Stuck Exchange committee have 
granted quotations to £170,000 £1 (7s. 64. paid) 6 per cent. cumulative 
preference shares of La Plata Electric Tramways Co. (Lt1.) and a further 
issue of £200,000 £5 рог cent. cumulative perpetual preference, £200,000 
preferred ordinary and £100,000. deferred ordinary stock of the British 
Columbia Electric Radway Со. (Ltd.). The committee have been. asked 
to grant quotations to 70.000 £5 fully-paid ordinary and 14,000 #5 fully- 
paid 6 per cent. cumulative preference shares and £700,000 5 per cent. 
first debenture stock (renewed special application) of the Para Electric 
Railways & Lighting Co. (Ltd.) | 
WEST INDIA & PANAMA TELEGRAPH СО. (LTD.)—The due 
recommend payment of the following dividands : 6s. per share on the 
first preference shares (for six months to Dec. 51) and 9s. per share on 


the second preference shares (on account of dividends accru 
Dec. 51, 1909). 


factory progress had been made during the past year and the prospects 
were encouraging. There was also a steady development in the business 
of the subsidiary companies. The negotiations between the Calcutta 
Co. and the Indian Government for taking over the telephone svstem 
were occupying the board's attention. In Egypt the progress did not 
equal that made during the years immediately preceding the recent 
crisis. The China & Japan Со. was able to report. satisfactory develop- 


ments at Hongkong and the progress made by their branch in Kowloon 
was equally marked. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—<At 
the meeting last week the chairman (Sir Edgar Speyer) said that the net 
revenue for the half-year not only showed a substantial improvement, but 
was sufficient to pay the full Ба. усаг interest on the 41 per cent. bonds. 
The good results which had been obtained were chiefly due to savings in 
coal consumption and other reductions in cost of working the Lot's-road 
power station, to providing the quickest and most eflicient service that it 
was in their power to give, and to spreading, through a well-conceived 
plan of advertisement, the information regarding the many exceptional 
travelling facilities which their system offered. The affiliated companies 
carried 217,730,031. passengers in 1909, of which the three tubes carried 
95,126,973, the District Railway 66,852.301 and the tramways 55.750.807. 
That would enable them to realise what an important contribution to the 
traffic problem of London they were making—in fact, to imagine London 
to-day without the tubes was hardly possible, although it was less than 


three years ago that they were completed. The scheme to amalgamate 
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V Corpor Council o. » 15 41 + 5 15 10,128 — 55 t. 419 tDo. 6 ramwa k.... rams, 6% Bree 8 —8 1 Q Sb Aue = ee 
ты ation ‚ 20 152 | — 1 14.570 |+ 9 8 5 1/3 Do. al ce Cent F би ыш 6 C. P. 96 m qs bir Е s 

ien Corporation... " сеа 0 | + 13 || St ЕЕ ауз Ord. эзен... Же M R | of 
В n s a is Е I 595 TOR | с 6 Doo D E 72 = 420 Feb. Аче а Е 
ашлы | DARA 16 2,320 + 8 { St. | 5% Lanarkshire gett $ par Get Pr ae RE LEE I- S Mar July Nd 99. 
щие СС ED » M + 3 $3 6,090 + 2 7 $|; ь | Lancs. Utd. Tram eb. Stock eU PEU 3} — 7 8 ar. Sep PM. 
Wade | ee ‚ |4] 2,285 | — 1 | 16 2762 |— 299 St. | 496 London td. Trams, 5% Stock ..... pee | с |7 | 0 April, О E з 
Mim m | 15 58 p 643 8,445 + 553 1 Xe Mex 4 oe Trams. Prior Lie oe A cde ed? —] А | 6 5 0 se Sept oe ve 
Таш WR Trams’ ee 39|— 18 2 Ў 432] ! ijo |tMetrop ое 52% Cum. | Deb. Stk. ЭЕ ое а 
о a РУР „ 15 853 | + 186 15 4,539 а etropolit . Ord. Sio Mort. Deb Pref . Stk. S nr s l6 3 0 ап, Jul A ee 
District. » 15 244 108 15 5 Бе 624 с 0/6 ро. Def Elec. нос. $ eb. Stoc e... }—89 6 0 0 Jan. Bt 5 ee 
i = 24 126 — 102 3 6,019 + 35 t 449; Do. 5 е{егте4. Us Ol k... 21—3 #151 0 an, Jul . ee 
l 1141 | — 11 14 2,521 + 134 E 196 Mos Recon m ys BuUUUS 69 —72 з 0 s Aur i aa 
= 15 3,621 + 8 St. 232% горап Cent. Deb Pref. ше MR баса 1—2 5 ц’ Í jn July * ee 
15 20412 MEE i St. 3 %| Do. а Cand p Зат ee 1: ч aA ale Е 
12 20 || St Do. 3} рег nds S Stock. eq tn a, I ae ae 3} 2 
$ 3 3 Cent. tocks ted oe 14 ‚ А . і 
+ t. 3452 Do. 3 per Ce T ME 9 ZA 5:2 LN аА 
Do. 3i per CORE ааа 4214 y о | April I aa 
3 ре nt, Co епсе........... ‚ eo |5 0 9 E tee 3 | vr 
r Cent, ра erence essees —65 | 2 0 ] ‚ Au 4 ve 
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^C ELECTRICAL COMPANIES’ SHARE 


LIST.—Continued. 


LAST Pri . RATE Busingss | © Last Price RATE Business 
"piu: NAME, wed. By CENT. Бнр Week то | 5 |Divi- МАМЕ. Wed., |PER CENT. ть WERK то 
DENS April-27 | YIELDED. UR. APRIL 27. |° [oeno _ KEEN April 97 | YigtpED. APRIL 27. 
MOST High-| Low- 
| Electric Railways and Tramways— Continued. | pg, a. a | est. High- Lew 
| 31% | Met. Rly. 34 per Cent.“ А” Deb. Stock..) 91 —93 |315 0 | Jan, July 231! 334 Telephones. est. | est. 
«ee: Metropolitan District Railway Ord... .... 22}—23} .. eb Aug к esd. 
aa | Do. Extension Pref. (5 per Сепї.)...... 69 —71 $5 eb, Aug | `` 100] 2$ | Amer. Telephn. & Telegh. Сар. St. ......| 138 —141 | 5:3 6 .. 139 | .. 
34%! Do. Assented Ext. Pref. (Int. Guar. by 721. |. 4% | Do. Coll. Trust $1,000 4 per Cent. Bds| 93 —95 |4 4 6 Jan, July MT 

Und. Elec. Вуз. Co. of London, Ltd.)| 71 —73 14 16 6 Feb, Aug | 55); ** TSt | 407 | Do, 4% Cons. Bonds 1936 ........-- 103 —105 3 15 6 2: 103} ., 
.| 3% | Do. 3 per Cent. Consoltd. Rent-charge 75 —77 3 18 0 | Jan, guy | Set usus ео оо е во gs 1930 Mt Db. Stk| 994-1014) 4 18 6 Mar, Sept | 101| | 
` 4% | Do. 4 per Cent. Midland Rent-charge) 100 —103 | 317 6 M pr шу 123 | 1024 3/0 | Chili Telephone ........- eee es sss] 8—8 |*15 З | August... | ej e 
. 4% | Do. Guar. Stock 4 рег Cent.... .. eee 102 —14 | 3 17 0 ar, sept | 77 0/7, | Monte Video Telephone Ота............. —! 700 Nov.. ed 
`1 6% Do. 6 per Cent. Perp. Deb. $їосК...... 143 —145 | 4 2 9] Jan, July | jij *° 0/6 | Do. SperCent. Рге&.................] 4$ |5 14 6 | May, Nov | j| e 
. 4% | Do. 4perCent. Риїо............. ...| 95—97 |4 2 6) Jan, Juy | ** | ** 6% | National Co, Pref. Stock... ... ees eese. | 104 —1054| 5 15 6 | Feb, Aug | 105 194} 
5 <. | New Gen. Tract. 6 per Cent. Cum. Pref... mE S AL OE esc] as 6% | Do. Def. Stock и 124 —126 | 4 16 6 | Feb, Aug | 1254 124 
1 .. | Potteries Electric Traction Ord. ........ PASO ELS t T ve 6/0 | Do 6 per Cent. Cum. Ist Pref........,| 100—106 | 5 8 0 | Feb, Aug ке ane 
1 0/6 | Do. Sper Cent. Cum. Рге!............ pi d re , Aug fi ih 6/0) Do. 6perCent Cum 2nd Pref... кн 10—10} | 510 ё | Feb, Aug A ea 
t. 4195! Do. 4i per Cent, Deb. Stock... -.- | КУРӘ. Е 2/6 | Do. 5 рег Cent. non-Cum. 3rd Pref.....| 943—955 | 4 12 0 | Feb, Aug | ej ·. 
.. ! S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. m m 5 12 6 os | ns . Bt. 34195, | Do. Deb. Stock 3$ per Cent. (red.).... 974—994 | 3 10 6 June, Dec | .. ? 

t. 4% | Ос 4 рег Cent. Deb. Stock.......... Е : 20910 Jan, July ‚| tt Же De фо рн: 99 —190 |4 0 0l Jan, July | 99] 93 

00 5% Sunderland Dist. Elec. Trms. 5% IstMtDb. г E me uly | 29 | New York Telephone Co. 30 yr.Bnds.Scrip| 1004—1011 4 8 9 i 1о' 10)! 

‚| se | Undergd E.Rys.Lon. 6% In.bds.withcoupa ,38 —40 2: une, Dec | 1935) 103 || 1 0/7) Oriental „а. ль. IIIS) 10 | 5 6 9 | April, Oct |. lati T 

. | 5% | Do. 5% Prior Lien Bonds........ к= Н 16 6 .. 59| 831| 10/7: | Do. 6 per Cent. Cum. Ре... 1 411 O| April, Oct | -l e 

4%] Do. 43% Bonds with coup, 5 “иен. eee ea ey | e [St | 4% | Со. 4 per Cent, Red. Deb, Stock...... 80 = и ор ре 

os, 4°, ! о. рег n 5 wW * . @e ee qs > 0/ Tele hone Р > — an, ee 

5 i| Yorkshire (WR) Elec. Trams, От... i3 eo | March о. 7 | ++ Pis 4o | Telephone Co. of Egypt 4j*oDb.Stic (red. НИЕ: is ES 
Si^ 34 о. рег n um. Ре... оо. cool , .. - 2g Do. 5 per see <a era шы ипе, Оес © m 
14 4t Do. 4i per Cent. Ist Debs. ооооео о «ооз о 18 —81 5 11 0 ]ап, July is, Do. A De oe yv MINE н ы ы 103 —105 4 5 6 Jan. July es oe 
Electric Manufacturing, &с. . 
и. 4425 Ancha Cable Co. 44 % Deb. Stock ....| 101 —103 14 7 O vs i P. Financial, Investment, &c. 
1 6 | A E I ОГО аак {№ 6 S T Aprii; T Ке a 
1 7:4. o. 699 Cum. Pf, а... тт : Ц, 5 Elec. & Gen. E ^21—3 818 0 an, Jul Е 
1 177, | Babcock & Wilcon Огф........-.. и SiS 1312 9 | April, Oct | 98 5i 3/0 | Globe оо тает ож Cum. Pref... ic d ш oon dur. Он i 
1, 0/71; Doe. Pre£..... eee petet Mut d. | ее T .. | 10) 3/0 Do. 6 per Cent. Pref. ................| 131—138 | 4 8 0 | Sp,DeMrJu 1355) Loy 
: €/0 | pon T Cables Ord... RES. EE "red jy ад .. | 10, 6% tSubmarine Cables Trust (Cert.) ....,.....| 128 —131 | 4 11 6 | April, Oct| ej .. 
3/0 с. 6 per Cent. Ртеї................. : А 2. 
о’ Do. 4 т Cent. 151 Mort. Deb. (red.). | 103 —106 4 5 O' Jan, July | ee 
at HS. British Thoms n-Houst'n 44% Ist Mt.Db. 93 —96 | «13 6 | Mar, Sept) i | 7 Colonial and Foreign Electric 
fe British Westinghouse 6 per Cent. Pref..... 1— б е | Feb, Aug gu 97] Railways, Tramways, &c. 

100 6% | Оо. 6 per Cent. Prior Lien Dts, (rd)..| 97 —99 6 1 0 T 48} 2/6 | Anglo-Argentine 5% Cum. ist Pref, ......| *&—48 |5 7 0 | April, Oct| tH) 45 

St.| 4% ; Do. 4 per Cent. Mort. Deb. Stock...... 47 —51 | 716 0 | Jan, July) С з 2/6 | Do. 5% Cum. 2nd Рге{...............| 4й4—АНӉН |5 5 € ү July | 35, .. 

St 445% | BrushE.Ene. Co. 41% Регр. Ist Deb.Stock| 33 —44 10 4 О Mar, Sept | °° | s 4», | Do. 4% Deb. Stock ............. | 99—92 |4 7 О | June, Dec | 911 991 

St. 4195| Do. Perpetual 2nd Deb. Stock... ....- —29 11510 0 | Jan, July | |, 419» | Do. 43% Deb. Stock ................ 95 —93 ! 412 0 | 97 | 9 

5 5/0 | Callender's Cable Con. ОгЧ............. i9 —191 6 3 C Jan му И‘ | 59% | Auckland Elec. Trams. 5% Deb. (red.)....| 105 —107 | 413 6 Јат, July 10|. 
5 26! Do. 5 рег Cent. Cum. Рге!........... 54—54 | 4110 Jan, July | °° | 5 3/6 | Brisbane Electric Trams. lavest Ord... L 14. 0.0 ay . .. 

St. 44% | Do. 4} рег Cent. Ist Mort Debs. (red.).. 1020—1044 4 6 0 | Nov, May 2% | 2/6 | Do. 5 рег Cent. Cum. Pref. ..... nud. 54—58 |4 3 6| May, Nov | oc: | e 

| 1/9., Castner-Kellner Alkali Со..........+.++. 24—24 | 5 3 9! May, Nov б 449% Do.. 4} ра Cent. Db. Prov. Certs.......| 101 —10$ |4 6 6 jan, July 1021; © 

St. 4491 Do. 4$} рег Cent. Ist Mort. Deb. (red.)..| 104 —107 | 4 4 0 Feb. Aug A ^ go,’ | British Columbia EL. Rly. Df. Ord. ......| 145 —152 1 5 а о ar, Sept 10 106 

„.. 0/7; | Chadburn's (Ship) Telegraph Ord. ...... # —1 611 9 | Магсћ .. и . о? Оо. Pref. Ord. Stock ........... О: —125 | 4 16 0 | May, Nov 1231! 121 

ы 0/7 Ро брег Cent. Cum. Pref. „чье... 1 —1$ Э 6 6 April, Oct \; үс 59ў Оо. 95 Cum. Pern. Pref. Stock... 108 ~110 | 4 11 0 an, July 1091: 108} 

1 0/7; | Consolidated Electrical Се.......... es i—} 7 О 9 August cM Mb. 449, | Ро. 4$ per Cent. Ist Mort. Debs,...... :01 —103 | 4 7 6| April, Oct | e| à 
| 0/6 Consolidated Signal Co... .... uic patus 1—1 0 О April, Oct г ES 4192 Do. Vancouver Power Debs. ........ 102 —105 | 4 5 6| Jan, July | с. | .. 
1 0/7; | tDo 6 per cent. Cum. Pref. .......... 1—1 js О O| April, Oct | ** | e 41% | tDo. 44% Perp. Con. Deb. St, ........ 1013—103)| 4 1 6 m 1021 102 
3 3/0 |*Crompton & Co (Nos. 1 to 85,000) ...... i^i, 0 о Jan, July | * sa o, , Buenos Ayres Lacroze Trams Ist Mt. Db.| 98 —101 | 4 19 0 | Mar, Sept 100 | әң 
100 5% , Do. 5 per Cent. Ist Mort. Debs. (red.)..| 88 m 5 10 Jan July | ** | * 695 | Buenos Ayres Port & City Tram, Ist Mt. 
| 0/7, | Davis & Timmins «eem ib | su Mar, Sept | os: i Deb. Stock ..... crees etienne 94 —97 |6 2 6| Feb, Aug | | -. 
5 1/24 | Dick, Kerr & Со. Ord... .. cene TM 5 M se eal Sept. .... us 2/0 | Calcutta Tramways (1 to 137,610). ....... 41— |4 2 6| Mar, Spt| | e 
5 0/74! Do. 6 per Cent. Cum. Рге{........... : ae 125 Sept .... i 2/6 Do. 5 рег Cert. Cum. Pref. ..... ar 4—5 5 0 0| Jan, July 48... 
$t. 4495; Do. 4} рег Cent. Deb. Stock......---. 99 —102 | Jan, July is 44% | „ро. 44% Ist Deb. Stock (red).........| 9? —102 |4 8 0 | Jan, July 100 .. 
г ..| Edison & Swan United (A Sh.) (£3 pd.) РВ Sa a A s үз де Б Tram Shares ............ үс, ye uL Sh! 5 
Do. (£5 paid) «анте, a | ead SU AE ok ity of Buenos Ayres Trams Co. (1 | 290—5 4 8 3, F,My,A,N 
St., 4% | Do. 4 рег Cent. Mort. Deb. Stock (red.) 5 = Э ү; ^ | June, Dec EE 18 Do. 4 рег Cent. Deb. бк see es 3; —100| 4 0 О. June, Dec | | = 
St.) 5% | Do. 5 рег Cent. 2nd Deb. 5їоск...... 73 Mar, Sept Mx a 5% | Colombo Tr. & Ltg. 5% Ist Mt. Db....... —99 |5 1 0| May, Nov| ~" ; 
.. , l, | Edmundson's Elec. Corp. Огд........... К} .. Jan, July < 5% Electric Traction Co. of Hone Kong 5 pei 
s ..| Do. брег Cent. Cum. Pref. ...... 16—14 eats зу, Nov | $ * Cent. Ist Mort. Debs, oco o 79 —82 |6 2 O | June, Dec |. * ; 
St. 44%: Do. 44 percent. Ist Mort. Deb. (red.)..| 73 —16 ‚ Jan, July | i 5% Havana Elec. Ry. Con. Mt. 5% $1,000 SC 
2 .. | Electric Construction Со.........++.+.. 1—4 io 5 є | Jan, July | f year Coup. Bde. .................... 343—970 | 5 2 6| Feb, Aug | vo 
2 291, Do. 7 per Cent. Cum. Рге{........... 1-1 ус D July .... d .. | Kalgoorlie Elec. Trams Sh. ... d E a Web ox. 

St. 49$ Do. 4 per Cent. Perp. 151 Mort. Debs... | —66 6 T 6 | Jan, July : 7A Do. SperCənt.“ A" Deb. Stock...... 95 —98 |5 2 О | Jan, July yx oe 

St. | 5% | Ferranti Ltd. 5 per Cent. Ist Mt. Db. St| о 20) А | * os b: 6% | Do. 6perCent. “В” Оо..." 74 —78 317 О | Jan, July epo 

1) 5/0 | General Electric (1900) 5% Cum. Pref. .. 7t—8} 5 iano | June, Dec x n'e | Lisbon Elec. Trams. Ord. .............. 1А—!% 4 0 61| Juyi... |. pU 

St.) 4% [ 4 per Cent. Ist Mort. Debs........ E $ es | Mar, Sept 121 0/7; | Do. 6 per Cent. Cum. Pref. .......... 1&—1 à 553 Jan, July n is 

a 10/0. Henley's Tele2ranh Works Ог4д......... 21 BE. i | 1 39 ] Feb, 2 E А Do, 5 per Cent. Reg. Mort. Debs. MA 100 —104 4 16 0 Jan, July , oe 
t 2/3 | Do. 4} per Cent. Рге{............... aes і. m Feb, Aug 5% | Madras Elec. Trams. 59, Deb. Stk. ......| 98 —100 | 5 0 0| Jan, July | °°) e 

St 449 | Do. 44 per Cent. Ist Mort. Deb. Stock i091 —10 i 3 6 | Mar, Sept 50, . Manila Elec. Ry. $1,000 Gold Bonds...... 95—97 |5 2 6 Feb Aug | el "e 

10 15/0 | India Rubber, Gut, Per, &c, Works....| 1521 16 5 О | Feb, Aug 514 | Мехісо Trams Co. Com. St. ............ 122 —131 | 4 15 С T pop des 

10) 5/0 Do. 5 per Cent. Cum. Pref. .......... :04—1 ! F o : | oe 50, | Uo. Gen. Con. Ist Mort. 5% Gold Bds.| 243-953 |5 3 9 i 9» 9j 

100 4% | Do. 4perCent. Debs. (red.) s... е...) 2746 7298 April. Oct és. | Do, 6% SOyr. Mort. Ваз... .......... 983-99 |6 0 6 » 990 9 

i, ..| National Elec. Construction Co. . +++... 1 e | April 4}% | Montreal St. Ry. Sterling 4} per Cert | 
1. 1] | Richardsons, Westzarth & Ce., Ltd. sed.) }%—% .. | E Te Debs. (1922) (Nos. 601 to 2,000) ........ 101 —103 | 4 7 6 Feb, Aug | 1021 
1| s Do. 6 per Cent. Cum. Pref. .......... ut 5 "à о! May, Nov o Do. do. (Nos. 1 to 4600) ........ 102 —104 14 6 6 EN 1054: 
St. 44% | Do. 4} per Cent, Perp. Deb. Stock.... 80 — jan, July 0/6 | Perth Elec. Trams Ord. ................ -- 5 14 0| May .... | °° 
Low Simplex cones a р оке ae 8 im .. | .. 5% pe i Вр, Со EE 101 —104 | 4 16 O | Jan, July 
о. ег Cent. Cum. Pref. .......... == jn z angoon Elec. Trams о 
12 36/0 | Telegraph Construction & Maintenance..| 331—354 5 16 O | Mar, July ее eae о а i eque 
105 4% | Do. 4 per Cent. Deb. Bonds (1909) ....| 100 —10- У Ө о Jan, July 44% | Do. 44% Ist Mort. Deb, Stk. ........ 99 —101 | 4 19 0 T Ao 
1, 1/0 | Vickers, Sons & Maxim, Ltd., Ога........ -i—2l CI .. #1 \tRic Janeiro Tram, Lt. & P. Co... .. .. .... 95 —97 |4 2 6 22 JH 95 
1 0/6 | Dc 5 per Cent. non-Cum. Preference. . 10—14 4111 0 5% | Do. 30 yr. Gold Bnds. ...... MONA 971—961 | 5 1 o P 98 эЛ 

SL | 5% | Do. 5 per Cent. non-Cum, Preferred ..| 107 —112 | 4 у D .. ° | Do. 50 уг. Mt. Bnds ................ 851—851 |$ 15 3 V 8 8& 

Br. 497 Do. 4 per Cent. Ist Mort. Db. Sk. (rec 102 —101 | 3 "S 6 June, Dec j | Sao Paulo Tramway, Light & Power Co. 

100 44% | Do. 44 per Cent, 2nd Mort. Deb. tred.i, 103 —106 4 5 “ыыы $100 Stock ........... plc NÉ i49 —151 15 6 6 2, TAA 
| 100 5% | Do. Sper Cent. 3rd Mort. Debs Scrip...| 100 --103 | 2 15 о " 5% | Do. SperCent. Ist Mt. $500 Db. ...... 103 —105 | 4 5 0 | June, Dec | 103. 1071 
| 1c 895 | J. ws x 6% om Pref ........ НЫ p de Aor ct 44% | Toronto Ry. Co. Ist Mt. 44% Ster. Bonds| 109 —102 |4 8 О | Feb, Aug 100: + 

ЖЕ illans obinson ОгЧ............... == T я 

n t. Do. 6 per Cent. Cum. Pref......... єз 11—24 |9 О O0 | Apr, Oct А А 

" St! 10 Ро. 4 Е Tels Ist n Debs....... 68 —73 (5 9 0 May, Nov Colonial gra ыры 

\ ezraphs. : : азон n ME 
100 .. | Amazon Теїектарһ................ sis "uu "I June, ре 26 я Soe ae Cu Pr.. "TT joe 2 2 А Mar, set p .. 

| cx: Mm iei с E3 L6 |519 O'R Mv AGN 44% | Do 44 per Cent, Deb, Stk. (red.......| 95 —9) |412 6| Jam July | 7| 7: 

etc ic dur Mc DE QNEM NU MEC —102 53 "Mv. Az? о, о. 5 рег Cent. 2nd Mort. Deb. Stock.. me 412 0 .. к A 

St. E +00. pru она Р Er и | ч ie АА 2 Calcutta Ес Supply Ord. «c. M itin | вы |518 9 | April, Oct | +: i 

SLAP оли "TM 86 —33 | 431 0; Jn.Ap,Jy,O 7/21 | Canadian Сеп. Elec. Co. Com. $1......... ilo —119 6 1 0 T 1181 - 

St. | 4% б суы Cent. Deb. Stk... 8: 9) 6 $ 0 | ee o i Do 7% Cm. Pi Stock UT 1:5 —121 с 19 0 is 120 118$ 

Cuba Submarine Ord. .......... РЕТИ 94 — ‚ ed, Ett ; pile Ne оао ея ажо» : Ы 
10 100 "Do. Preference 10 per Cent. .......... к LS 1S0 к Oc 99e UM Mort SU Debs Акай COME USAN, 99 103 |417 6 Jan, July | >; |. 
б 2/0", Direct Spanish Ord, «i ste vee tee see nts =ч 6 1 6 | АЕ Ont 59 | Elect. Development Co. of Ontario...... 82 —85 |516 0 es 83 | | 
5 50 Ро. 10 рег Cent. Cum. Pref..... ТТТ 71—84 4 18 pril, | 502 Elec. Supply Co. of Victoria 5 ' Cent. 

50 44%! Do. 4} per Cent. Deb. .............. 100 —102 с 16 о Jan, Ju 5 70 ist Mort. Deb. St per «еп 8) —92 S в 6! Jan, July T | Р 

20. 4/0 'tDirect United States СаМе.............. 13} —14 is Ја,Ар, ЈУ, ае Tire by е 

100: 4194 , Direct West India Cable 4495 Rg.Db.(rd.).| 100 —102 | 4 " rs June, Po Ms Касе Bice Power Е TM i4 zm » | Я 

о pou rin Coni Pref. Stacks nae. пи ae Je MI О 0/71 | +20. 6 per Cent. Cum. Pref. о... — |в 0 о | April, Oct | * T 

St ae Do. 4 рег Cent. Mort. Deb. Stk. (red.).. 103 —105 3 15 я Мау, ни {4 кя Е в а monies . Е у T TES 

aee n Db S = NI RN DUE a 5% | Оо. 5% ist Morte Deb. Stock ......| 92-94 |5 6 9 s. d 

E 409 Eastern and S.Af., 4% Mauritius Sub.Debs, 1013—1034 9 17 0 | May, Nov 5% ны озени 811 —851% 5 16 6 | . gs 5 

D. 5/6 | GN of one iat MrDbared)| ID —10) 4 8 0 Jane, Dec gi Mexican Lt, & Bower Co. Com Sb llis] 959b (418 000 | 

"v3 4% ; : жар бй) 225 15 9; May, % | Do. 5% Ist Mort. Gold Bnds, ........| 831-991 | 5 9 .. Я 

7. 02/6] Indo-European assag теленен о D $4 | Montreal Lt. Ht. & Power Co Cap. St Lo) 137—141 | 4 15 9| EMpAN | с»! ji 

о eee "| 78 —82 |417 0 |2 Ар,]у, 1/7. | River Plate Electricity Co. Ord \н—2% |318 6| April... я" 

100 $! Do. Preference ...... nnn зл» ' fe ib y, | и. Do. Са Е Ta A 0 May coe ES a: 

и .. | Marconis Wireless Teleg. Со........... AE а do |. Бо. 5 per Cent, Deb. Stock нн, | 103 —105 | 4 15 6 | Jan, July | с> | 7. 

100 4% | Pacific & Europen Tel.495 Guar.Dbs.(red.)) 98 —10) 344 1 June, Dec 3/0 бодо Bla Co Od саз з,» B E E T | 

à d etuer roo scii d B, EE i dM. ИС 

100 495 о. per nt. De ооо encase nny vM Й а | Pub о! noe ou dede 4—8 6 14 6 s oe | :02] 

Io o RENI cent Io ot a 81 5h 610 0 May Nov si йы Water& Power Co.Ca, ,.....| 1014—1033 4 7 0 аз jones 
10 6/0 | Do. брег Cent ist Pref e t| ор | 6 10 О | May, Nov 5%-| Do. Sper Cent. Ваз... у... у... 197, —109 | 4 12 О | Jan, July | 1054 102] 
TEN Do eee De es eee 100f— 10241 4 17 6 | Jan; July St 44% | Do. 4j Per Con. Mt. Db. St. 15.54... Um PT S 102 | п 

И Mo | 3 17 6 | Junes Dee | 44% | Toronto Power К т |$ EIL MP 

ae А 4% it Western Union Telegraph, $1,000 496 Bds, 101 —104 3 16 6 Е ee Do. (803,081 to 1,700,000) 9960699902929 


К 
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e [n calculating the yield allowance has been made for accrued ‘nterest but nof for redemption. 
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+ Ex Dividend. $ The London Stock Exchange Committee have declined to quote 
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Ron Quee. 
Restricted Hour Supply. 

TRE annual report of Mr. P. J. PRINGLE, electrical engi- 
neer to the Burton-upon-Trent Corporation, shows an 
unusual state of affairs. Notwithstanding that the output 
of units by the electricity department is practically the 
same аз а year ago, and that the number of higher priced 
units sold shows a considerable decrease, the surplus 
declared on the year’s working is nearly double that of 
last year, and is the highest shown for many years. This 
happy result has been brought about by a reduction of no 
less than 27-6 percent. in the cost of fuel, due to important 
economies introduced in the boiler house. With these we 
are not for the moment concerned, It is interesting, 
though, perhaps, disappointing, to notice that the revenue 
from private lighting is actually less than it was seven 
years ago, although the lamp connections have increased 
by 47 per cent. during that time. More satisfactory pro- 
gress, however, is recorded as regards power supply. In 
this connection it will be remembered that the Burton 


undertaking is one of the few in this country which have 
made a feature of restricted hour supply. The success 
attending this system at Burton is well known, and recent 
experience merely adds to the favourable impression pre- 
viously held. Mr. PRINGLE mentions that 80 per cent. of 
the total horse-power connected and 79 per cent. of the 
total number of units sold for power are used on the 
restricted hour principle. This seems to indicate that the 
consumption of energy per horse-power installed is not 
appreciably diminished when the restricted-hour system 
is adopted. As Mr. PRINGLE also mentions that the cost 
of generating the restricted hour units is only about 35 per 
cent. of the revenue obtained, it is evident these units must 
have had a very important effect on the financial success 
of the undertaking during the last year or two. As Burton 
power users are now obtaining energy on the restricted hour 
system at an average price of (:355d. per unit, the advan- 
tages of the system are by no means confined to the supply 
undertaking. | a. 
Electricity in Coal Mines. | 

APART from the interest aroused by the likelihood of 
amended regulations for the use of electricity in mines as 
a result of the forthcoming report of the Departmental 
Committee appointed by the Home Secretary a few months 
ago to investigate this question, much attention has re- 
cently been paid to the apparatus used in collieries. Con- 
siderable discussion has also taken place in connection 
with the Paper read last year by Mr. Robert NELSON, 
H.M. Electrical Inspector of Mines, before the Institution 
of Mining Engineers, his unqualified decision in favour of 
the three-phase system, and also his advocacy of armoured 
cables, being criticised. A very interesting discussion 
took place last week оп a Paper by Mr. W. W. Woop, 
read before the Institution of Electrical Engineers, 
This Paper was mainly concerned with the question as to 
whether it is desirable to earth the neutral point of a three- 
phase colliery installation; but the question of armouring 
is also intimately connected with this problem. 


onesie 


A SLIGHT misunderstanding appeared to arise during the 
discussion, due to some speakers, who confined their 
attention to the underground installation, criticising those 
who dealt with the question of transmission lines, the 
former speakers overlooking, perhaps, the fact that the 
author introduced the question of transmission lines into 
his Paper. In this connection it may be pointed out that 
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the question of an earthed neutral on a transmission line 
is diflerent from that in the case of a mine. 


ed 


AT the present time efforts are concentrated on reducing 
any danger attending the use of electricity in collieries, and 
froin that point of view the discussion has certainly proved 
valuable in bringing prominently forward the various 
features to be considered. It will be seen from our account 
of the discussion that opinion is by no means unanimously 
in favour of an earthed neutral or of armouring in all cases. 
Although, perhaps, an exception might be made in the 
case, mentioned by Mr. Моор, of a colliery where armour- 
ing is said to be destroyed in three weeks, due to the action 
of acids or salts, we think that a continuous earthed 
armouring is essential for cables used in mines. This 
system may possibly introduce a feeling of security not 
always justifiable, but with skilled attention—the necessity 
for which cannot be too strongly emphasised at the present 
moment—and the use of the protective apparatus now 
available, it should prove more satisfactory than running 


the risk of an are or spark external to any cable, apart 
from the greater security against shock. 


eee Алчасы 


The Progress of Pure Science. | 
Ir is difficult for the engineer engaged in technical 
matters to follow at all adequately the continuous advance 
of pure science, and yet it is important that he should not 
lose sight of what is being done. Of course, he cannot well 
expect to keep in touch with the more abstruse branches, 
but an acquaintance with those subjects that may at any 
time become of practical importance is most desirable. It 
cannot be too fully borne in mind that advances in technical 
branches must largely be due to the utilisation, from time 
to time, of phenomena which have so far been regarded as 
of merely scientific interest. A case in point is the tele- 
phone relay of Mr. S. С. Brown, which is described in 
another column. The action of this instrument depends 
upon the electrical resistance of a minute spark-gap—a 
matter which has so far been passed over as of very little, 
if any, practical interest. Thus it behoves the engineer to 
keep his eyes open, It is with this object in view that 
we are starting in the present issue a series of articles by 
Mr. D. OWEN on Recent Physical Research. Unfortunately, 
the pages of THE ELECTRICIAN are necessarily taken up too 
fully with technical matters for adequate attention to be 
paid to pure science. We hope, however, that these articles, 
which will appear at intervals, will to some extent serve 
to fill the gap and to keep our readers in touch with 
what is going on. The first article is on “ Positive Elec- 
tricity," and this will be followed by other contributions 
on subjects of rather greater practical importance than we 
can expect positive electricity to be for at least some time 
to come; though it must not be forgotten that the electron— 
so long associated with essentially pure science—is the 
starting point of Mr. Brown’s relay, so that it behoves us 

to be guarded in our remarks. 
m 

Cable Interruptions and Repairs. 


Date of Interruption. 


Date of Repair. 
July 8,1909 


= 
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Assab —Perim ................. 


Balik Papan—Kwandang ... Nov. 1, 1909 
Para—Maranham ...... ........ Mar. 16, 1910 


April 23, 1910 
Маа —Тгірој............ — 


Aprll 20, 1910 
Рага Pernaubuco.............-* April 25, 1910 — 
Mosumbique—Majunga ... .. May 3,1910 ... — 
Madagascar — Reunion ......... May 3, 1910 — 


“The Central."—The Apri number of this periodical 
contains articles ranging over engineering in general. They 
include * Main Drainage," by Mr. H. G. Lloyd ; * American 
Hydro-Electric Development," by Dr. E. W. Marchant, and 
“ Some Aspects of Chemical Engineering," by Mr. C. J. Gutt- 


mann. The issue 13 prefaced by a biographical notice and 
excellent photogravure of Mr. Wm. Duddell, F.R.S. 


National Electrical Manufacturers’ Association.— The 
Secretary (Mr. F. B. O. Hawes) informs us that he has received 
many communications with reference to the meeting which the 
Association 13 convening on 23rd inst. at Caxton Hall to con- 
sider the effect of Free Trade or Protection on the electrical 


industry, and we are asked to announce that admission will 
be by ticket, and that tickets will be sent by the Association to 
all its members, and to all the members, associate members 
and associates of the Institution of Electrical Engineers. 


Electrical Mill Driving.—A new contract for electric power 


and lighting supply has this week been concluded between 
the Acme Mill Spinning Co., Pendlebury, and the Lancashire 


Electric Power Co. The contract came into operation on 


May Ist; it includes a portion‘of the Albion mill, which adjoins 
the Acme mill. and covers a long term of vears. 

controversy has in past vears been expended among electrical 
experts and mechanical engineering experts as to the entire 
suitability and economy of electric driving for large spinning 
concerns, and the settling of this contract may be regarded as an 
important declaration on the point. The Acme mills is one of 
the few large spinning mills in England without a chimney. 


Considerable 


Personal.—The Salford Electricity Committee report that 


they have accepted, with very great regret, the resignation of 
Mr. V. A. H. M’Cowen of his position as electrical engineer to 
the Corporation. They have expressed their sympathy with him 


in the continued ill-health which has led to his resignation, and 


hope he may svon be restored to his usual health to enable him 
to continue a career which has been both honourable to him- 
self and of benefit to the public. 

placed on record their high appreciation of the able and effi- 
cient manner in which Mr. M’Cowen has fulfilled his duties, and 
the sound advice he has alwavs given the Committee, thereby 


rendering valuable service to the Corporation and the rate- 
payers generally. 


The Committee have further 


Street Lighting in Paddington.—The employment of 
high candle-power metal filament lamps for street lighting 


is now receiving an interesting application in the Paddington 
district. The Metropolitan Electric Supply Co. have recently 


installed two 400 c.p. Osram lamps on an arc lamp standard 


in Westbourne-terrace, Paddington. The illumination is 


exceedingly good, and, in fact, seems greater than it really 
is, while the electric lamps are distinguishable both by their 
colour and greater brilliancy from quitea distance. The lamps 
themselves are mounted in fluted globes, and we understand 
that although these have been in use for a month it has not yet 
been necessary to clean them. Besides these lamps. three gas 
pillars at the other end of the terrace, on the bridge crossing 
the Great Western Railway, have each been fitted with a 100 c.p. 
Osram lamp with similar satisfactory results. 


A Thunderstorm Observatory.—It is announced that a 
thunderstorm observatory has been established in Spain by 
Зейог G. J. de Guillen Garcia, in which atmospheric discharges, 


both local and distant, are detected graphically 


and 
acoustically. 


A wireless telegraph instrument is used for 
this purpose, because each lightning discharge is accompanied 
by electro magnetic waves similar to those used in wireless 
telegraphy. If there is a storm anywhere within a radius of 
500 miles the observer is notified of the fact by the recording 
instrument. As all barometric depressions that pass over 
Western Europe come from the Atlantic Ocean, the new 
observatory gives meteorologists due warning of the Ея 
ing disturbance. By noting the intensity of the soune 
produced in the receiver and observing whether they grow 


more distinct or less, it is possible to determine the approxi- 
mate course of a storm. 
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The Tramways. and! Light} Railways Association —The 
“Official Circular” of this Association for April contains 
corrections and additions to the list of members published in 
the March issue, full particulars in regard to the Association’s 
Congress to be held in Dublin on May 12th and 13th next, 
correspondence with the Board of Trade in regard to third party 
accidents, copies of two recent judgments given in regard to 
rating of tramroads and to lease of tramways respectively, 
and other matters concerning the affairs of the Association. 


London, Brighton & South Coast Railway.— With reference 
to the statements published concerning the further electrifica- 
tion of the L.B. & S.C. Co.’s suburban line to the Crystal 
Palace, we are in a position to state that whatever the direc- 
tors have decided will not be publicly stated until the next 
meeting of the shareholders, when particulars will be furnished 
by the chairman and the decision of the directors will be made 
known. It is correct to state that the subject is under serious 
consideration, but this was clearly indicated in the chairman's 
remarks to the shareholders at the last meeting. 


National Physical Laboratory.—Vol. VI. of “Collected 
Researches” has been issued by the National Physical 
Laboratory, and contains the following reprints :— 

“ Repeated Impact Testing Machine at the National Physical Labo- 
ratory," by T. E. Stanton, D.Sc. 

" The Resistance of Materials to Impact," by T. E. Stanton, D.Sc., 
and L. Bairstow, A. R.C.Sc. 

" Report of the Experimental Tank Committee (1908).” — Part L, by 
the Committee; part IL, with an Appendix, by R. T. Glazebrook, 
M.A., D.Sc., F.R.S. 

“ On the Resistance of Thin Plates and Models in a Current of Water," 
by T. E. Stanton, D.Sc. 

. An Apparatus for Measurements of the Defining Power of Objec- 
tives.” by J. de Graaff Hunter, М.А. 

“On the Measurement of Wave-length for High-frequency Electrical 
Oscillations,” by A. Campbell, В.А. 

“On Magnetic Testing of Iron with Alternating Current," by A. 
Campbell, B.A. 

“Оп a Method of Testing Photographic Shutters,” by А. Campbell, 
В.А, апа Т. Smith, В.А ў dii ý | 

“Non-inductive Water-cooled Standard Resistances for Precision 
үне Measurements," by C. C. Paterson and Е. Н. Rayner, 


" The Proposed International Unit of Candle- power," by C. C. Pater- 
son. 


” Оп the Insulation of Inductive Coils бу A. Campbell, В.А., and 
T. L. Eckersley, B.Sc. 


“On Cadmium Amalgams and the Weston Normal Cell,” by Е. E. 
Smith, A.R.C.Se. 


"The Elastic Limits of Iron and Steel under Cyclical Variations of 
Stress.” Бу L. Bairstow, A.R.C.Se. 

‘The Crystalline Structure of Iron at High Temperatures," by W. 
Rosenhain, B.A., D.Sc., and J. С. W. Humfrey, B.A., M.Sc. 


Operation of an Edison Accumulator Car.—The “ Electric 
Railway Journal ” gives some figures regarding the operation 
of an Edison accumulator car which has been running regu- 
larly on the road since March 3rd. The car leaves the barn at 
6 a.m., with the batteries fully charged. It travels over the 

€ continuously until 8:30 p.m., during which time it handles 
the regular traffic of the line in 14 round trips, covering a 

stance of 66-78 miles. At 8:30 p.m. the car comes into the 
car house, is inspected and charged for five hours. The average 
expenditure of energy at the motors is 529 watt-hours per car- 
mile, and at the "bua bars, 853 watt-hours per car-mile. On 
March 28th and March 29th a test was made to determine the 
inlieage capacity of the car when carrying a normal passenger 
load. The car made 85 miles and then was found to be 
practically discharged. On the last trip in the 85th mile run the 
car took on 27 passengers at the Twenty-third-street ferry 
making 8 total of 31 persons with the motorman, conductor and 
(ко engineers. The track conditions are bad and there are 
curves 1n each round trip. On the long run of 85 miles 
there were approximately 700 stops. The designers of this 
S had obtained by April 13 а record of performance of the 
Edison battery covering a period of 476 charges and discharges 
10 commercial service. At the end of this number of complete 
Charges and discharges, the battery was found to be 11 per cent. 


i ү In capacity than when at first put into service. Trans- 


ed Into car-miles, taking 80 miles per charge (5 miles less than ! 


was secured in the test run), the car travelled 38,800 miles 
and the battery appreciated in capacity 11 per cent. over its 
original rating. | 


Schilowsky Monorail.—A demonstration was given at the 
Westminster Palace Hotel оп Wednesday last of а monorail 
system, which is the invention of His Excellency M. P. Schi- 
lowsky. The model locomotive exhibited was equipped for 
steam operation, and was shown running over a short length of 
monorail track. Equilibrium of the locomotive and cars or 
trucks is obtained by means of what is known as a “ gyro- 
car," this being (in the case of the model) a truck fitted with а 
steam-driven gyroscope, and a special device by means of 
which the stability of the system is maintained. The gyro- 
scope is mounted on a vertical axis in a frame which is pivoted, 
at points below the centre line of the flywheel, to the truck 
itself. The gyro-frame is therefore free to oscillate in a longi- 
tudinal direction about the pivot points. Any movement 
tending to oscillate the flywheel frame applies a restoring 
couple to the gyroscope, and through it to the truck, maintain- 
ing the latter in a horizontal plane, irrespective of unequal 
loading or shocks. This restoring movement is applied to the 
gyro-frame through the medium of a pendulum, which is 
coupled by rope or chain to a swinging quadrant. А portion 
of this quadrant is fitted with a rack and when the pendulum 
swings over sufficiently this rack 13 brought into engagement 
with a constantly rotating pinion, driven in the model by a 
small steam engine. The quadrant is also coupled by a rod 
with the gvro-frame. When the pinion engages with the 
quadrant a smart shock or push is given to the gvro-frame, and 
the leaning tendency of the car which initially moved the 
pendulum is corrected. The model shown remained satis- 
factorily in balance, and demonstrated the feasibility of the 
system on the scale shown. 1% is claimed for the system that 
slow moving gyroscopes will be possible, and that only one 
flywheel is needed. Fuller details of the method are promised 
shortly. 


Wireless Control of Airships.— An interesting model airship 
of the lighter-than-air dirigible type is at present being shown 
by Mr. Raymond Phillips at the London Hippodrome. The 
balloon, which is cigar shaped, is 20 ft. long by 5 ft. in diameter, 
and carries a wooden frame work suspended below it for 
supporting the equipment. This consists of four propellers, 
two of which have vertical axes and are worked in parallel to 
give upward or downward motion as required, and the other two 
are placed astern for propulsion. The latter are carried at 


the two ends of a horizontal beam, which is free to swivel 


round in a horizontal plane. If one propeller alone is rotating 
it takes up a position near the ` keel," and thus throws the 
model round rapidly, but when both propellers are runningfthe 
movement is straight forward. No rudder is provided. The 
propellers are run electrically by electric motors supplied {with 
current from a 1-volt batterv of accumulators. The wire- 
less part of the equipment is simple. Electric waves are 
produced by a coil and small antenna in the usual wav. The 
waves are received bv a couple of transverse rods and a coherer, 
which, by means of a relay, permit an electromagnet to be 
energised and to pull over a lever. This lever in turn pulls 
round a drum provided with a number of contacts, and at the 
same time the coherer is decohered at the end of each stroke of 
the lever «by a tapper worked bv an electromagnet. At 
each impulse the drum is drawn round to a fresh position, and 
therefore to a fresh contact. by a ratchet action. In this way 
any desired contact can be obtained by maintaining the 
impulses for a sufficient time; that is, апу of the motors can 
be worked, or any circuit closed for which contacts have been 
provided. The model is interesting and works well. As to 
the use of such wireless methods in war, the inventor’does not 
hold any strong views. He states that he has a device in 
mind for preventing interference. In actual warfare, however, 
he does not anticipate wireless control of a ship's movements, 
but rather that a definite course would be set at the start, and 
that explosives would be dropped bv wireless means at the 
desired moment. 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. B. S. Cohen contributes some notes on a recent article by Dr. 
A. Ebeling dealing with '"' Aerial Telephone Lines on the Pupin 
System.” 


Mr. D. Owen contributes an article on ** Positive Electricity.” 


Before the Institution of Electrica! Engineers yesterday evening 
Mr. $. С. Brown described a Telephone Relay which he has devised, 
and which depends for its action upon the electrical resistance of a 
very small spark-gap. 

We give an account of the discussion which followed the reading 
of Mr. W. W. Wood's Paper before the Institution of Electrical Engi- 
neers on  Eartlied versus Insulated Neutrals in Colliery Installations." 

Legal.—Lord Dundas has delivered an interesting judgment in 
the appeal of Glasgow Corporation against the assessment of their 
municipal tramways by the Assessor of Railways and Canals. 

The Official Referee (Мг. Pollock) has given judgment in the 
action brought by the Electrical Co. с. О. H. Thomas, Son & Со. for 
the recovery of money due for electric mining plant supplied by 
plaintiffs, The hearing of the case occupied about 40 days and 


judgment has now been given for plaintiffs on the claim and counter- 
claim, with costs. 


Directors’ Ri ports,— The report of. the Great. Northern Telegraph 
Co, for 1909 is interesting reading. The chairman (Commodore 
E. Suenson) in his remarks to the shareholders. touched upon 
several items of international importance. 

The operations of the British Westinghouse Co. for 1909 resulted 
in a further small debit balance (£798), after considerable sums had 
been allotted to depreciation. 

" Trade depression" has seriously affected the Welsbach In- 
candescent Lamp Co., whose directors were compelled to pass the 
dividend on the ordinary shares, and have expressed the view that 
there is no hope. under existing conditions, of any dividend on this 


class of share. А writing-down of the capital by the sum of £843.000 
is advised. 


INSTITUTIONS AND SOCIETIES. 


UNIVERSITY OF CAMBRIDGE.—It is proposed to appoint the Vice- 
Chancellor, the Master of St. John’s, the President of Queen's, Prof. 
Hobson, Dr. Darwin. Mr. R. St. J. Parry (Trinity), Mr. J. B. Lock 
(Caius), Mr. W. L. Mollison (Clare), Mr. W. H. Macaulay (King's). 
and Mr. Н. McL. Innes (Trinity) a svndicate to consider the financial 
administration of the various scientific departments of the University 
and the financial relations between these departments and the 
Museums and Lecture Rooms Syndicate. The syndicate are to 
confer with the Financial Board, the General Board of Studies, the 
Museums and Lecture Rooms Syndicate. the heads of the various 
scientific departments, and such other bodies or persons as they may 


think fit, and to report to the Senate before the end of Lent Term, 
1911. 


Among the recipients of honorary degrees to be conferred this 


term will be: Principal Sir Oliver Lodge, F. R.S., and Prof. W. Н. 
Perkin, F. R.5. 


Farapay Socrety.—This Society gave their first dinner on 


Wednesday. April 27th, at the Trocadero Restaurant, in honour of 
Prof. P. Walden. of Riga, and Prof. Ph. Guye. of Geneva, who came 
to London for the purpose of taking part in a discussion on “‘ The 


Constitution of Water," which took place on the previous evening. 


The President, Mr. James Swinburne, F.R.S.. was in the chair, and 


there was а very good attendance of members and their friends. 
Among the guests present were Sir Joseph Larmor, Prof. H. B. 
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and he gave an interesting account of Faraday's visit to Geneva 
when he accompanied Sir Humphrey Davy on his tour through 
Europe. 

The health of the other guests was proposed by Mr. Bertram 
Blount, and Sir William Ramsay and Sir William Tilden responded. 
Dr. T. M. Lowry proposed the toast of “ Kindred Societies,” 
coupling with this the names of Sir Joseph Larmor, secretary of the 
Royal Society, Prof. H. B. Dixon, president of the Chemical Society, 
(which Dr. Lowry described as the “* mother" of the Faraday Society), 
and Dr. Charles Chree, past-president of the Physical Society, 
(which he claimed might fairly be called the *' father" of the Faraday 
Society). while the Institution of Electrical Engineers might be 
regarded as the ‘‘ generous uncle," seeing that 48 out of the 50 
meetings which had been held by the Society took place in the 
library of the Institution. To this toast Prof. H. B. Dixon responded. 

In conclusion, Dr. C. Chree proposed the toast of the Faraday 
Society, coupled with the name of the president, Mr. James Swin- 
burne, who, in his reply, dwelt on the work which the Society was 
doing in covering gaps in the borderlands of physies and chemistry. 
both on the theoretical and technical sides, which were not covered 
by existing societies. 

INSTITUTION OF CIVIL ENGINEERS.—The council of this Institu- 
tion have awarded a Telford premium to Messrs. J. Dalziel and J. 
Sayers for their Paper on “ The Single-Phase Electrification of the 
Heysham, Morecambe and Lancaster Branch of the Midland Rail- 
way.” 

BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.— The list of names which will be submitted at the Annual 
General Meeting on May 25, for election on the committee of this 
Section, is as follows: Past Chairmen, Messrs. R. A. Chattock, 
В. К. Morcom, and Prof. G. Kapp. Chairman, Mr. М. Railing. Vice- 
Chairman, Mr. A. M. Taylor. Committee, Messrs. J. H. Barker, 
W. C. Goodchild, J. P. Kemp, M. Kloss, W. J. Larke, F. M. Lea, 
J. F. Lister, F. J. Moffett, D. K. Morris, C. E. C. Shawfield, W. E. 
Sumpner and В. Threlfall. Hon. Secretary, Mr. Н. B. Matthews. 


YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS.—At the Annual General Meeting of this Section the following 
were elected as officers for the Session, 1910-11 :—Chairman, Mr. T. 
Harding Churton. Vice-Chairman, Mr. Wilson Hartnell. Committee, 
Messrs. J. D. Bailie, E. A. Barker, A. J. Cridge, W. Emmott, J. W. 
Нате, А. B. Mountain, S. D. Schofield, J. McFall Smyth, G./Wilkin- 
son, W. В. Woodhouse, H. H. Wright and Dr. R. Pohl. 


— 


ARRANGEMENTS FOR THE WEEK. 
SATURDAY, May 7th. 


BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. Meeting at the Colonnade Hotel, New-street. Paper on 


“ The South Staffordshire Mond Gas Distributing Plant,” by 
Mr. Wm. Dudley. 


WEDNESDAY, May 11th. 


JUNIOR INSTITUTION OF ENGINEERS. 
7:30 p.m. Meeting at the Royal United Service Institution, White- 


hall. Paper on “ Notes on the Running of an Electricity 
Works,” by Mr. L. H. Jockel. 


THURSDAY, May 12th. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi, 
W.C. 


Paper on “ Strect Lighting by Modern Electric Lamps,” 
by Mr. H. T. Harrison. 


FRIDAY, May 13th. 


RoyYAL INSTITUTION. 
Meeting at Albemarle-strect, PiccadiHy, W. Discourse on 


“ Radioactivity as а Kinetic Theory of a Fourth State of 
Matter," by Prof. W. Н. Bragg, F.R.S. 


9 p.m. 


Dixon. and Dr. C. Chree. After the loyal toasts had been 
honoured, Mr. W. R. Bousfield proposed the health of the guests of 
the evening. Profs. Walden and Guye, dwelling particularly on the 
variety and importance of their contributions to physical chemistry, 
and emphasising the value of such visits as those of Profs. Walden 
and Guye to London in promoting a spirit of international friend- 
ship. Prof. Walden. who spoke first in English and subsequently 
in German, referred to the scientific relationship between Russia 
and Great Britain, remarking incidentally that the first Russian 
chemist was an Englishman. sent by Queen Elizabeth to Russia in 
the sixteenth century. Comparing the intercourse of men of science 
with physical reactions, with which his hearers would all be familiar, 


TRAMWAY AND LiGHT RAILWAYS ASSOCIATION. 
THURSDAY and PRIDAY, May 12th and 18th. 
Meeting at Dublin. 


The Corps of Hiectrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 


The following orders have been issued for the current week :— 
Monday, May 9th, “ A" Company.—Recruits’ Infantry Drill, 6 to 6:45 
p.m. Company Drill, 7 to 9:30 p.m. 


Tuesday, May 10th, “В” Company.—Company Drill, 7 to 9:30 p.m. 


ill, 6 to 
he remarked on the important part '* association " апа “ dissocia- d p.m. Company Drill, 7 to 8 p.m. Technical Drill, 8:45 to 9:45 
tion ` played in such intercourse and on the benefits to science result- Fridav. Mav 1 паса | | 
i : : 136, “D” C 2 | ‚ 6 to 6:45 
ing therefrom. Prof, Guye, who responded to the toast in French, | "pe^ Company Drill, 7 to 630 р а ТУШ, 8/45 to 9:45 
dwelt on the debt which chemists all over the world owed to Faraday, p.m. , | e s 
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DEVELOPMENT IN THE PRODUCTION OF ELECTRIC 
POWER.* 
ITS APPLICATION AND BEARING UPON THE IRON AND 
STEEL INDUSTRIES. 


ВУ D. SELBY BIGGE. 


Summary.—The author discusses recent developments in cheapening 
the cost of production of electric power, particularly in connection with 
the iron and steel industries. Exhaust and mixed-pressure turbines are 
referred to in this connection and the various types described, together 
with particulars of the saving to be expected. He next passes on to gas 
engines, and the use of blast furnace or coke-oven gas, and finally refers 
to electric rolling mills and electric furnaces. He points out that this 
country is suffering from lack of enterprise. 


lt has been the author's privilege to lay before the members of 
this Institute, from time to time, records of the various develop- 
ments which have occurred in connection with electric power for 
industrial purposes. The progress made in this country during the 
past three vears has been rather of the slow but sure order, and has 
not in any way been able to keep pace with the extraordinary enter- 
prise and activity of the American and Continental manufacturers 
and engineers. It must be remembered that the author is confining 
himself, in remarks such as the above, to matters restricted to 
“electric power " and is not in any way referring to other industries. 
The acute depression of trade in this country during the past two 
years may have. had a bearing upon the slow rate of progress made, 
but many opportunities have been lost during this slack period of 
bringing old works with obsolete methods up to date, and in making 
due preparations for working upon the bed-rock of economy when 
better times should set in. In this latter respect it must be realised 
that this country is to a large extent being outstripped by our 
American and continental competitors. Progress, therefore, and 
economy in productive methods are amongst the most important 
factors, if not the most important, in our being able to combat 
successfully the ever-growing competition with our home trade. 
Coming now to the actual subject matter of this Paper, con- 
siderable progress has been made in the cost at which electricity can 
now be produced in iron and steel works having at their disposal 
Waste gas, waste heat, and waste steam. One of the means by 
which this low cost of production has been attained has been brought 
about during the past three years by the advent of the mixed pres- 
sure turbine. As this is a subject to which the majority of iron and 
steel works, with their accessory sources of coal, coke, and iron- 
stone, are paying considerable attention at the present time, the 
author devotes some space to its consideration. 
Mired Pressure Turbines.—Whereas the purely exhaust type of 
steam turbine lends itself readily to those applications where a 
constant supply of exhaust steam is available, such as in the case of 
е exhaust from blast-furnace blowing engines, fans, pumping 
engines, &c., vet a want has been felt for a type of machine which 
could be relied upon to take full advantage of the steam available 
from engines working only intermittently. The latter condition is 
far more frequently met with in actual practice than the former, 
and the exhaust steam can now be fully utilised from intermittently 
Working machines, such as winding engines, rolling mill engines, 
heavy punches and shears, compressors, steam hammers, and hoist 
engines. The exhaust steam recovered from such engines is con- 
ducted through pipes into a regenerative or heat accumulator, which 
in its turn feeds the turbine with steam at low pressure. 
е action of а regenerative accumulator, taking water as the 
means of storing heat, is as follows :— The exhaust steam is taken 
from the engine, or engines, and mixed with the water until they 
become of the same temperature. Assume that a pressure of 13 lb. 
to 21b. is allowed to take place in the aceumulator. Directly the 
pressure drops, owing to the supply of exhaust steam being cut off, 
the water in the accumulator at once gives off vapour. Ша vacuum 
8 allowed to take place in the accumulator, further useful effect can 
be obtained. А valve should be fixed between the engines supply- 
ing exhaust steam and the accumulator, so that a vacuum cannot 
he carried further than the accumulator itself. The size and capa- 
city of the apparatus is determined by the length of pauses which 
are required to be bridged. | 
The principles involved in the mixed pressure type of turbine are 
as follows:—The turbine is built in stages or impulse wheels. one 
set being designed and arranged for the working pressure of the 
existing boilers, and so constructed as to give off the full output of 
the turbine upon live steam when required, the other set being 
designed for the utilisation of exhaust or low-pressure steam received 
rom the accumulator in the case of engines working intermittently. 
or direct from the exhaust of the engines running continuously. 


* Abstra:t of a Paper read before the‘Iron and Steel Institute. 


The low-pressure end of the turbine is also designed to give out th® 
full rating or output upon low-pressure steam alone. The third 


condition is that in which, if the full supply of exhaust steam fails 
from any cause, live steam is automatically admitted to make up 
the temporary deficiency in the exhaust steam available. An 
important feature is that the high-pressure steam is admitted, when 
required, to the high-pressure stage without the intervention of a 
reducing valve, and thus the maximum efficiency is obtained from 
such high-pressure steam as may be used, to practically the same 
degree as in an ordinary high-pressure turbine. The governing 
and regulating arrangements by which this end is attained are 
absolutely automatic. 

Not only can the mixed-pressure turbine be advantageously used 
in connection with rolling mill engines, winding engines, and other 
engines of the same category working intermittently, which do not 
possess, by the nature of the work they have to perform, the very 
high efficiency and steam consumption of cotton mill engines and 
triple expansion marine engines, but it has even been found possible to 
make use of exhaust turbines in connection with engines of the highest 
class alluded toabove. It will be seen, therefore, that the field for the 
application of this svstem of power recovery is almost unlimited. - 

The author showed three diagrams illustrating the power recover- 
able in the shape of exhaust steam from three different types of 
engines. In the case of the simple engine it may be safely assumed, 
after making ample allowance for all losses, that in actual practice 
at least as much power can be obtained from the exhaust steam of 
such an engine as is obtained from the high-pressure steam in the 
cylinder. There are many engines in iron and steel works, and other 
kindred industries, to which this will apply. By converting such an 


koe. 
1,500 

>». Guaranteed figures for Throttle 
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of nozzles b 
1,000 
500 = 
10,000 20,000 30,000 lb. per hour. 
Total Consumption (Lice and Exhaust), 
Boiler press, 168*5 №. рег 84. in. Superheat 117°F. Exhaust steam 156-7 lb. per sq. in. abs, 


Cooling water 59 F. Revs, per шіп. 3,000. 
STEAM CONSUMPTIONS OF A 1.000kw. (50 ^v) MixED PRESSURE TURBINE. 


engine into a condensing engine a comparatively small advantage 
will be gained, and so long as the engine is powerful enough for the 
work it has to perform it will undoubtedly pay to leave it as it is 
and utilise the exhaust steam in a low-pressure turbine combined 
with a condenser providing a high vacuum. The amount of power 
to be recovered in the case of a compound condensing engine amounts 
to 60 per cent. approximately. The third diagram showed that 
even in а triple-expansion high-pressure engine a considerable 
amount of power still remains to be recovered, but it might be found 
in works practice that it was not commercially advisable to make 
any alteration. In marine practice, however, there are undoubtedly 
possibilities of utilising the power lost. In order to obtain a high 
vacuum, first cost and power required to work the condensing plant 
should be carefully considered to avoid unnecessary expenditure in 
proportion to the results obtained. 

The diagram herewith is of special interest as showing the actual 
steam consumption of a mixed-pressure turbine developing full 
load when supplied either partially or wholly with exhaust steam. 
The steam consumption is also shown for the turbine when using 
high-pressure steam only. 

Cooling Plant.—With either the purely high-pressure, mixed- 
pressure, ог exhaust type of steam turbines, it is essential that 
condensing plant should be installed. The three forms of cooling 
plant most commonly met with are the natural draught cooling 
tower, the open type cooling tower, and spray nozzles distributed 
over a pond. In this country the circulating water can be reduced 
to 80°F. or 85°F., ordinarily with natural draught cooling tower. 
or to 75 deg. with open-type cooling tower, which, however. occu- 
pies more space. Where ground space is not of great importance. 
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and especially in open situations, spray nozzles are to be recom- 
mended as excellent results are obtained bv their use, and if pro- 
perly installed it is quite easy to maintain the temperature of the 
circulating water at the prevailing atmospheric temperature. 

The following figures may be of interest :—If we take two mixed- 
pressure turbine units, each of 600 kw. capacity, working on exhaust 
steam only, and exhausting into condensers of the multi-jet ejector 
tvpe, it would be found that about 220,000 gallons of water would 
he circulated per hour in order to maintain a vacuum of 27} in. 
with barometer at 30 in. The area of pond required for the spray 
nozzle cooling plant for the above quantity of water would Бе 
approximately 7.800 sq. ft.,—7.e., а pond 130 ft. long by 60 ft. wide. 
The two 600 kw. units referred to above. when working together on 
exhaust steam only, would require a total of approximately 48.000 lb. 
of steam per hour, and it would be found in practice that this steam 
being collected and used in the turbine, and circulated through the 
condenser to the cooling pond, would result in approximately 10 
per cent. of the 48.000 lh. of water fed into the boilers being saved. 
‘Therefore a generating station with a plant of the tvpe described is 
really in а better position from a boiler feed point of view than it 
Was when its various reciprocating engines were exhausting to atmos- 
phere, 

Having reviewed the general principles invelved in the use of 
mixed-pressure turbine plant, the author gives a brief description of 
the salhent points of some of the distinctive types. The following 
turbines are described and illustrated in this connection : Parsons, 
Rateau, Curtis, Bergmann, de Laval, Zoelly and Westinghouse. 


(гах Engines.— Ах showing the recent improvements in gas engines, 
the author describes the Mather & Platt, Nürnberg and Cockerill- 
Westgarth engines. It is mentioned that а furnace producing 250 
tons of iron per day delivers enough gas to generate. 10.000 p. H.P., 
of which 2.500 n. n.r. are required for the furnace equipment, leaving 
7.000 BLP, for electric generating or other purposes. The follow- 
ing figures are given as running costs of Nürnberg gas engines :— 


Ғонт-сусіе Tandem Double Acting. 
L200 Kw. ............ ны 


003594. рег kw.-hour. 
AOO КМ. анали нить ТЕТИВЕ 001524. „ ,„ 
КА... нии TRUE Tm o 11644. ы s 
Four-cycle Single-eglinder Single Acting. 
BOO RW. ............ ее load. Т7 zs 


Careful tests made оп a large installation of Cockerill-Westgarth 
gas engines show the consumption of producer gas at full load to be 
65 cubic ft. per brake-horse-power-hour, the caloritic value of the 
gas being 146 B.Th.U. per cubic foot, and the oil consumption to be 
0:275 gallons рег 1.000 sB.H.p.-hours. From figures taken from 
plants actually at work, the working expenses of gas engines, con- 
sisting of labour. oil. waste, stores, &c., and upkeep, come out at 
approximately 00454. рег kilowatt-hour, this being for units of 
about 1,000 kw. size. 


Cost of Production,—In the case of small and separate high-pressure 
installations, with reciprocating engines, obtaining their steam from 
coal-fired hoilers, and of a capacity of, sav. from 300 to 500 kw.. a 
verv usual figure of cost of production, with interest and deprecia- 
tion included, is 0-64. to Id. per unit, the actual figure varying with 
the local conditions and the price of boiler coal. In many cases, 
especially those ranging between 100 kw. and 400 kw., it may be 
found desirable to purchase current from а publie supply in pre- 
ference to generating current oneself, if no waste assets are available. 
When. however, it becomes а question of providing current for the 
complete electrification of a large works, or for the driving of rolling 
mills and heavy machinery, the operating of electric furnaces and 
other applications demanding a large amount of current, then the 
question of cost of production at once becomes a vital matter, and 
the fullest advantage should be taken of any waste assets either in 
the form of waste heat, gas, or exhaust steam, which may be to 
hand, The power which may be required for schemes such as the 
above will be found to be anything between 1.000 kw. and 10.000 kw. 

An interesting case of the application of mixed-pressure turbines 
for the economical production of power is the electrification scheme 
recently carried out by the Fife Coal Со. in connection with their 
collieries in Scotland. The principle adopted has been to lay down 
mixed-pressure turbines at those colheries where the greatest 
amount of exhaust steam might be available, and feed the power 
thus generated into a common network of mains, from which power 
could be drawn off to supply the requirements of their other col- 
lieries in the district. The Fife Coal Co. possess five mixed-pressure 
turbines, each of 1,000 в.н.р., and one of 800 в.н.р. Current is 
generated at 3,000 volts, 50 cycles. It is vet too early to gauge the 
total savings resulting from this comprehensive electrification 
scheme. but at one of the collieries, where a 750 kw. plant has been 
in operation for a year, the cost of production, after allowing 12 per 


cent. interest and depreciation upon the capital outlay, including a 
complete standby unit, and including wages, oil, stores, waste, &c., 


and an allowance for live steam, amounts to 0:2109d. per unit, made 
up as follows :— ' 


Interest and depreciation (12 per cent.) upon £9,400......£1,128 
Station attendants осень 160 


Stores, oil, & с. ооо оо аоеа зоо ое ооо ооо оо оо ооо оо ооо 45 
Coal for live steam and firemen's wages .............. s. 684 


£2,017 
The output is 2,295,000 units, so that the cost of production works 
out as 0-2109d. per unit. At this particular colliery the net saving 
which has been actually effected already exceeds £3,000 per annum, 
but as the plant is not yet fully loaded up and more motors have to 
he added, the ultimate saving will be considerably increased. 


Electric Rolling Mills.—It is now three years since the author 
read а Paper before this Institute on this subject. "With the excep- 
tion of а certain number of continuous rotation mills, very slow 
progress has been made in this country in the development of 
reversing mills of high power. Amongst the pioneers in this direc- 
tion have been Messrs. Dorman, Long & Co., of Middlesbrough, who 
were, with Messrs. Bell Bros., amongst the first in this country to 
adopt electric driving in their works. Messrs. Alfred Hickman, of 
Bilston, have also been amongst the first, and latterly the Skinning- 
grove Iron Co. have adopted the electric reversing mill. Owing to 
the cheapening of the cost of production of electric current, many 
iron and steel works are now seriously considering the possibility of 
electric mills. 

To give some idea of the comparative progress made on the Con- 
tinent and in this country during the past three vears, the author 
has been informed that one firm of electrical manufacturers alone 
has laid down 300.000 в.н.р. of electrically-driven mills on the Con- 
tinent, and 20,000 в.н.р. in Great Britain. ‘This applies to both 
reversing and continuous running mills. Another large firm have 
laid down on the Continent 234 mills with a total output of 305,000 
B.H.P., so that it will he seen that two firms alone have laid down 
during the past three or four years on the Continent 605,000 в.н.р. 
in this direction. 

Electrical. Furnaces.—Reference is made hy the author to the 
Héroult furnace and to electric induction furnaces. In a -ton 
furnace of the former type, using cold scrap, 700 kw.-hours are 
necessary to produce 1 ton of finished steel; this is reduced to 140 
or 160 kw.-hours when the metal is charged in a molten state. 
Electric induction furnaces are divided into two distinct types, the 
" simple induction" furnace. and the “combination”? furnace. 
The “ combination " furnace has the advantage over the “ simple 
induction " type. that it is an efficient refining furnace. The power 
consumed varies in direct proportion to the degree of refining con- 
sidered desirable. 

General. Applications.—In addition to driving by motors prac- 
tically the whole of the auxiliary plant appertaining to an iron and 
steel works, there are many subsidiary purposes to which electricity 
can now be applied, such as shunting and works locomotives, trans- 
porters, charging machines, lifting magnets, ќе. Improvements 
have been effected by the introduction of slow-speed motors, elimi- 
nating gearing. — "lhree-phase motors have been brought into general 
use for cranes, live rolls, and other work where formerly continuous- 
current machines only were available, Variable speed motors have 
been built for work requiring a wide range of speed which was pre- 
viously obtained by change gears or other mechanical devices. It 
would, in fact, be hard to mention any item of machinery and plant 
in an iron or steel works which cannot now be advantageously 
driven electrically. 

After referring to the use of transmission lines and the higher 
voltages now employed with safety, the author sums up as follows :— 

After frequent visits abroad, and by means of keeping constantly 
in touch with the improvements and developments taking place in 
other countries, the author is forced to the conclusion that what we 
are primarily suffering from in this country is apathy, and frequently 
lack of enterprise. The economic conditions in some of our older 
works are deplorable, and are not to be encountered in the countries 
of our ever-increasing competitors. If we are to continue to hold 
our own as a great productive nation, greater enterprise will have 
to be exhibited, and closer attention paid to the rapid improvements 
which are being so constantly effected by our competitors in their 
productive methods. When the absolute necessity for keeping 
abreast of the times is fully realised, there is no country in the world 
better able to meet successfully the growing competition than our 
own. There is now every indication that in the iron and steel 
industries at any rate, far greater attention is being given to schemes 


whereby economies in cost of production can be effected, and this 1s 
а welcome sign. 
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NEW METHODS OF TRANSMISSION EMPLOYED IN 
WIRELESS TELEGRAPHY.* 
BY G. FERRIÉ. 


Summary.—-À brief review is given of the various methods that have 
been tried to obtain security in wireless telegraphy. A simple wave 
meter due to the author is described, and the calculation of damping 
is considered. 


Among the numerous defects which were debited against wireless 
telegraphy on its first appearance the chief was that little security 
was offered as regards the messages entrusted to it; the reception of 
radio-telegrams could be spoilt, not only by the signals simultaneously 
sent from other stations, but also by the electric phenomena of the 
atmosphere. Although the numerous investigations which have 
been made with a view to remedying this state of affairs do not yet 
permit of absolute security for Hertzian messages, important im- 
provements have been realised, and the situation is distinctly 
ameliorated. It is proposed to review briefly the various methods 
which have been tried, especial attention being given to those which 
have given the best results as regards the transmission. 

The maximum of security would be obtained were it possible to 
realise, on the one hard, an emission of very regular unifrequent 
waves, having as small damping as possible, and, on the other hand, 
receiving and detector circuits of small damping, and which could 
only be set into vibration under the influence of an oscillatory move- 
ment of single, well-determined frequency. At the sender the 
desired result will be realisable when it becomes possible to generate 
sustained oscillations of sufficient power. 

Since 1903, following Poulsen, numerous attempts have been 
made to utilise the singing arc supplied at low tension, with a view 
to producing such waves, but the results are not good enough for 
modern practice. The production of very high-frequency alternators 
for use in supplying the antenna directly without the intermediary 
of arc or spark is occupving attention in France at the present time, 
and the results obtained in this direction will shortly be published. 


n” 


In the methods in actual use which employ the discharge of a 
condenser for generating the Hertz waves, either inductive or direct 
excitation is used. Wien has shown that the disposable energy is 
split up between the two vibratory motions whose wave-lengths 
differ the more the closer the coupling employed. It is, therefore, 
important to try to reduce the difference—that is, the coupling—at 
the same time keeping the value of the latter sufficiently high for 
the energy transference from the one circuit to the other to take 
place. It has been found that for values of the coefficient of coupling 
lying between 0-06 and 0-12 the energy is practically confined to a 
single one of those two oscillations, the slower or the faster, according 
to the relative values of the elements of the circuits. For the 
measurement of the coupling and the damping recourse is usually 

to wave-meters and to the equations of Bjerknes. 

Although there are many kinds of wave-meter, a new type has 
Tecently been devised by the author, which enables measurements 
to be made without any adjustments from a simple reading. ‘The 
principle is as follows: Between two points, A and B (see Fig. 1), a 
Certain effective E.M.F. (V) is maintained by means of a single loop, 
S, which encloses a part of the flux to be measured. Between A and 

two circuits, /C and fD, are connected, each containing one wire 
у апі р) of a hot-wire ammeter and an im pedance (C and D). Each 
Of the wires Í, f, controls а pointer (a anda‘); these pointers are both 
ШЕ of movement across the same scale. The currents which 
ur through each of the wires are given with sufficient approximation, 
ог the case of damped waves, by the formula 

I=V/(Rè+ wL?) ; I=V/(R,2+2L,%)}, 
whence ІЛ, (о). For each value of м the pointers cross at some 
point on a curve which can be empirically marked on the scale. 
of teras having been previously graduated, the measurement 
^: the wave-length or frequency of an oscillating circuit is made by 
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simply taking a reading of the point of intersection while the loop S 
is held near to the circuit. 

For measuring damping the author has tried to apply the Bjerknes 
method directly, without plotting the curves, starting simply from 
the equation 

Уч, а.(а, + а,) = E?/10L? . . . (1); а= R/2L, 


whence Ya, R(2a, L+ R)— E?/4. У is the maximum ordinate. А 
first measurement, giving R a certain value, allows of the determina- 
tion of Y(I*) corresponding to resonance. Giving В, then, another 
value, Y' is measured 
Y'a, R'(2aq,L + R') — E?/4. | 

Е being constant, the position of the circuits unaltered, and all the 
other elements known, it is possible to calculate a, L by means of these 
two equations. In using this method, in spite of every precaution, 
taking into account the skin effect and eliminating as far as possible 
all disturbing causes, it frequently happens that the values found are 
inacceptable, the calculated values being in some cases even negative. 
There are thus certain cases where із it incorrect to apply Bjerknes’ 
equation in this manner. 

The same anomalies are noticeable if the calculation is made by 
means of the maximum and a near point on the resonance curve, and 
also by the method indicated by Bethenod (“ Lumiere Electrique," 
Vol. VIII., p. 301, 1909). These results may possibly be explained 
by the fact that the Bjerknes equations were established on the sup- 
position that the discharge of the condenser in the circuit was complete, 
which is not always, if ever, the case. 

The calculation of the damping of antennz is not such a simple 
matter, owing to the apparent resistance due to radiation (radiation 
damping) and to the difficulty of measuring the low resistances of 
earth connections. It is, further, important in practice to keep 
down the ohmic resistance of the circuits. In the installations 
erected by the military telegraphs, and which are used chietly by the 
War and Navy Departments, direct excitation is employed, and the 
resistance of the connections from the exciting circuit is reduced as 
much as possible, these being made of wide strips of thin sheet 
copper. Bethenod’s formula for the high-frequency resistance of 
conductors shows particularly that it is important to diminish 2k, 
the thickness of the sheet. Finally, the mass of the sparking elec- 
trodes has been made considerable, with a view to avoiding over- 
heating during prolonged working. 

This construction of the circuits has rendered it possible to make 
the capacity greater, other things being equal, and, as a result, in- 
creased the power brought into play, with loose coupling and re- 
duced damping. Poincaré has shown that the radiation decrement 
of an antenna composed of several wires increases with the number 
of wires and with decrease of the mutual induction between the 
wires, hence with increase of the distance apart of the wires; but 
since the volume which can be given up to an aerial in красе is 
limited in practice, it is advisable to employ a sufliciently large 
number of wires, within limits. 

The method of charging up the condensers is also of importance, 
not merely as regards the quality of the spark, but also as regards 
ease of reception of the transmitted signals. Telephonic reception 
having been almost exclusively employed of late vears, the number 
of sparks and the kind of sound they produce are both of some 
importance. The majority of installations at present employ low- 
frequency alternating current which is stepped up for charging the 
condensers by means of resonance transformers, With such trans- 
formers liberally designed, both as regards the iron and the copper 
circuits, it is easy to obtain pressure rises of 6 and even of 10. The 
number of sparks is not equal to the number of alternations, and it is 
possible, by suitable means, to vary the number of Sparks between 
10 and 20 on alternating current of 40 or 50 cycles per second. The 
sparks being so few in number, each represents a considerable power. 
Arcing 13, however, not so persistent, since the Sparks are due to 
pressure rises; but still, in order to avoid formation of an arc, the 
electrodes of the spark-gap have been made in the form of large 
parallel cylinder; for very large powers these cylinders should be 
kept rotating. А more musical note is obtained by using a metal 
wheel provided with teeth and rotating between the electrodes of 
the spark-gap. This suffices for 1 kw. to 2kw., but if a larger 
amount of power is employed the heating is too great and arrange- 
ments must be made to ensure that the spark always jumps from 
the moving tooth to a new spot on the fixed electrode. For powers 
of 6 kw. to 10 kw. the author, with Fracque and Brenot, has obtained 
good results using a discharger arranged in the following manner: On 
a circular copper cylinder 25 ет. in length copper rods are fixed 
radially, each passing perpendicularly through the axis of the 
cylinder (see Fig. 2), and being equally spaced angularly; 15 or 20 
such rods are used. The cylinder is driven by an electrie motor, the 
minimum tangential velocity of the ends of the rods being 50 metres 
per second. The sparks occur along the length of the fixed elec- 
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trodes ee as each rod on the cylinder arrives in turn at the position 
where the air-gap is smallest. 

A well-sustained musical note is obtained with this device, although 
some irregularity is caused by the blank spaces which occur in the 
series of sparks, and which are unavoidable when low-frequency 
alternating current of 42 or 50 cycles is used. А somewhat similar 
discharger has be n installed at the Sainte Marie wireless telegraph 
station by Petit, the engineer of the telegraphs department. The 
use of such dischargers is, however, not limited to the case of alter- 
nating currents, for Marconi has for several years pest been using 
a rotating disc discharger with direct current at 10,000 volts. 

Instead of employing low-frequency alternating currents, it is 
advantageous to use alternating current of higher frequency—300 
to 1,000 cycles per second—so as to be able directly to obtain sparks 
of the required frequency for a musical note. Such arrangements 
have, in fact, been employed by von Lepel and by the Telefunken 
Co. Investigations along this line have also been made by the author 
with Fracque and Brenot. These have shown that it is impossible 
to obtain a musical note with the ordinary discharger, since the blank 
spaces occur just as with low-frequency alternating current. If, 
however, the discharger is made in the form of a point opposed to a 
disc, a good musical note is obtainable ; the better the longer the 
spark, which has been used up to 15 тт. These experiments were 
made using special alternators furnishing current of 1,000 and of 
400 cycles per second. With the latter the note g’ (about 400 vibra- 
tions) can be obtained, and by diminishing the excitation с’, and 
even 9. These experiments have as yet, however, only been made 
with reduced power. 

As regards the reception, the use of slightly damped waves has 
rendered it necessary to find new detectors, These are now avail- 


able in the shape of detectors operating in virtue of their unilateral 
properties or as solid electrolytic cells. 


For still further safeguarding the receiver against disturbances 
caused by signals which are not intended for it, directive antennz 
have been tried, with which a maximum intensity is obtained in a 
definite direction. One ingenious solution of this problem is that 
due to Bellini and Tosi, and this is being put into practical operation 
at Boulogne. 

In conclusion, in spite of the inconveniences which radio-tele- 
graphy still suffers from, but which may be expected shortly to be 
eliminated, the method finds every day new applications to the 
requirements of navigation, in the colonies and for home defence. 

As an example, during the campaign in Morocco (January-Nep- 
tember, 1908) all the official despatches of the expedition were trans- 
mitted from Morocco to Paris, or vice versa, by wireless telegraphy ; 
from the interior to Casablanca by the field stations in communica- 
tion with the “ Kleber,” and from Casablanca to Paris and inversely 
by the ©“ Kleber” and the Eiffel Tower, the traffic reaching 3,000 
words per day for the telegrams of the Ministry of War alone. 


ELECTRICALLY DRIVEN REVERSING ROLLING MILLS. 


At a meeting of the Institution of Engineers and Shipbuilders in 
Scotland some time ago, in connection with a Paper on this subject 
by Mr. C. A. Ablett, an important contribution to the discussion was 
made by Mr. T. B. Mackenzie. In view of the interest taken in this 
question at the present time we are pleased to be able to give the 
following account of Mr. Mackenzie's remarks :— 

Since the first electrically driven reversing rolling mill was laid 
down at the Hildegardehütte Works, in Austrian Silesia, the matter 
has been very much in the minds of steel makers and their engineers, 
and has been the subject of several Papers, two at least of which 
have been by Mr. Ablett himself, and of a third he was the Joint 
author. Asl was one of a party of engineers and steelwork managers 
who visited the Hildegardehiitte Works and saw the mill at work, 
it may be of interest if I put on record the leading particulars of the 
drive which was applied to a bar mill having four stand of housings, 
the rolls being 29} in. diameter. The mill was originally driven by a 
twin reversing engine of the usual type, having steam cylinders 
411 in. diameter, with a piston stroke of 49} in., the steam pressure 
being 90 Ib. per square inch. On a vacant piece of ground beyond 
the engine was erected the electrical equipment, which consisted of 
three direct-current motors in series mounted on a shaft which was 


—> 


connected by an intermediate length with the mill. These motors 
had a normal capacity of 3,600 н.р., and a maximum of 10,350 н.р., 
and were capable of running up to a speed of 120 revs. per min. in 
either direction. The flywheel converter set consisted of a three- 
phase motor in the centre, of 1,500 kw. normal rating and 4,300 kw. 
maximum, operating on a 3,000-volt circuit with a frequency of 
50 cycles. On each side of this motor was placed a flywheel 13 ft. 
in diameter, weighing 26 tons, and beyond this again the two vari- 
able voltage generators in series, each of 1,500 kw. normal and 
4,300 kw. maximum rating, the E.M.F. of each varying from zero to 
500 volts. The speed of the converter set was 300 to 375 revs. рег 
min., а variation of 1] per cent. above or below the mean speed. 
There was also the usual exciter set, speed-regulating device, con- 
troller on drivers platform, switchboard, measuring instruments, 
&c., of a similar type to those described by Mr. Ablett. The whole 
equipment was able to take momentary overloads of 200 per cent. 
to run for half an hour with 75 per cent. and for two hours with 40 per 
cent. overload, and its cost was said to have been between £20,000 
and £22,000. 

At the time of our visit flat bottom rails weighing 90 lb. per yard 
were being rolled from 2-ton ingots, measuring about 17 in. square. 
Three stand of housings were being used, and 23 passes were given 
from the ingot to the finished rail, the total elongation being 27 to 
30 fold. Of these passes, 14 were given in the cogging, 4 in the 
roughing and 5 in the finishing rolls. 'They were working at the rate 
of 20 tons per hour, but being short of orders the mill was only 
operated on the day shift. 

To ascertain what power was being taken to roll the rails, and also 
to see what was being reflected back to the power station, we took 
109 readings from the wattmeter at intervals of about 3} seconds 
during the rolling of one ingot, and we found that the maximum 
input to the motor driving the flywh?el converter set was 1,400 kw., 
the minimum 400, and the mean 1,050, being a fluctuation of 33 per 
cent. over and 62 per cent. under the mean. This is, of course, a 
comparatively small variation. Simultaneous readings were also 
‘aken of the amperes and volts of the variable voltage generators, 
showing that the maximum power taken by the mill was 4,800 н.Р., 
the speed of the mill being 110 revs. per min. As the maximum 
power reflected back to the station was 1,875 H.P., the flywheels 
were absorbing peaks amounting to no less than 2,925 н.р. 

As the mean power reflected back to the power station was 
1,050 kw. and the output 20 tons per hour, energy was being ab- 
sorbed at the rate of 52-5 kw.-hours per ton rolled. From published 
figures relating to this installation the energy taken from the power 
station 18 about 20 kw.-hours per ton when cogging and 25 to 60 
when rolling bars, girders, rails. &c. 

Electric energy to supply the whole works was generated in a 
power house situated near their blast furnace plant by three turbo- 
alternators, one being of а modified Parsons type and the other two 
of the Curtis type. The boilers were fired by waste gas from the 
blast furnaces. We were informed that, allowing for interest on 
capital expenditure, but charging nothing for the waste gas from 
furnaces, energy was being generated for 0:114. per unit. The cost 
of electric energy to roll the above rails was, therefore, 5:8d. per ton. 
Taking £21,000 as the cost of the complete installation, and allowing 
10 per cent. for interest and depreciation—and my experience enables 
me to say that with properly designed electrical plant of suitable 
size for the work no more is needed — we have £2,100 as the annual 
capital charge. "This is equivalent to 4-64. per ton, and added to 
the energy charge of 5:8d., gives 10-4d. per ton as the charge for 
power, but excluding wages of drivers and other attendants. 

The operation of the plant was all that could be desired. The 
drivers of the old steam engine operated it from the start without 
the slightest hitch. The advantages of the drive from the purely 
engineering point of view are obvious: The torque is steady, thus 
reducing risk of breakdown; it is possible to tell how much power 
is being taken in each pass, thus enabling the roll designers to obtain 
the results required with the minimum expenditure of power; the 
consumption of oil is very much less than in a steam plant (indeed, 
I recently saw an electrically driven mill at work which has been 
running now for about 2} years, and the managing director informed 
me that the original oil was still in the oil wells, it having only been 
necessary to take it out once and strain it) ; the whole control is per- 
formed with a single lever; the reversal is prompt ; and there 18 no 
steam, oil, water and noise to cause annovance. 

From what I saw at Hildegardehütte and from all that I have been 
able to learn since, I am convinced that the electric driving of revers- 
ing mills has come to stay. It is, however, to mills of large output 
that it is most desirable to apply it, as with mills of smaller output 
the capital charges due to the comparatively high first cost of the 
plant are apt to be prohibitive. " bs 

I recently had occasion to compare the cost of driving a section 
mill, requiring, taking one section with another, about 20 B.H.P.- 
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hours per ton of steel rolled, (1) with a compound condensing revers- | Taking the overall efficiency of the drive at 62 per cent., we get as 


ing engine, (2) with an all-electric reversing drive, and (3) with an 
electric reversing drive but with the motor of the flywheel converter 
set replaced by a mixed pressure turbine. As I am not at liberty 
to give exact figures, I will give others of about the same order of 
magnitude and preserving the relation of the amounts to each other. 
To enable the conclusions to be followed I will refer to Figs. 1 and 2, 
on which the steam drive is indicated by very thick lines, all-electric 
drive by thin lines and the turbo-electric drive by lines of medium 
thickness, 

Compound Steam Drive.—AÀ twin compound condensing reversing 
engine suitable for this mill with a barometric jet condenser, elec- 
trically-driven hot and cold water and dry-air pumps and cooling 
tower would cost about £5,000. Taking interest and depreciation at 
10 per cent. gives £500 per annum as the capital charges. This is 
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shown in curve А (Fig. 1) as a rate per ton between limits of output 
030.000 and 15,000 tons per annum, from which it will be seen that 
at 30,000 tons the rat is 4d. per ton, increasing to 8d. at 15,000 tons, 
the curve being a hyperbola. 

The steam consumption of a compound reversing engine working 
under rolling mill conditions may be taken at 35 lb. per brake-horse- 
power hour. With boiler plants such as are usually found in steel 
works and fuel at 63. per ton, 100 lb. weight of steam can be generated 
іга. including all boiler plant charges, interest, depreciation, 
upkeep, wages, fuel, water and the handling of the fuel and ashes. 
The cost of steam for the main engine is therefore 7d. per ton rolled. 
To this must be added the cost of current used to drive condenser 
pumps, вау, 1-6d. per ton, bringing the energy charges to 8-6d. per 
ton. This may be taken as the cost at the maximum output of the 
mill, but will increase, as the output is reduced, since the rolls will be 
kept turning round waiting on billets, the condenser pumps will be 
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kept running full speed to maintain the vacuum, and as the condensa- 
tion losses in the steam pipes depend mainly on the length and 
схровей area of the pipes these will also rise somewhat rapidly. We 

l be about right if we assume the rate to rise to 10:24. per 
ton at 15,000 tons output. This is shown by curve B (Fig. 1). 

The sum of the capital and energy charges is shown on curve С 
(Fig. 1), and will be seen to be 12-64. per ton at 30,000 tons, increas- 
ing 18.24. per ton at 15,000 tons output per annum. 

AU-Electric Drive.—The cost of a flywheel converter set with 
motor, flywheel, variable voltage generator, mill motor, exciter, 
“peed regulator, controller, switchboard, measuring instruments, 
&c., will be, вау, £7,500— that is, 1-5 times the cost of a compound 
steam plant, Taking interest and depreciation at 10 per cent. we 
Ji £750 as the annual capital charge. This, plotted as a rate per 
OD, gives curve D (Fig. 1), from which it will be seen that it amounts 
to 6d. per ton at 30,000 tons, increasing to 12d. at 15,000 tons output. 


input to the motor driving the flywheel converter set 24 kw.-hours 
per ton. This multiplied by the rate per unit will give the energy 
charges. I have plotted two curves, E and F, in Fig. 1, the former 
with current supplied at }d., the latter at jd. per unit. With 
current at Id. per unit, at which rate it can be produced in a fairly 
large power station using exhaust steam turbines working with the 
load factor customary in steelworks, the energy charges work out 
at 6d. per ton. This wilt increase, as the output diminishes, to 6-6d. 
per ton at an output of 15,000 tons. This is plotted in curve E. 
The sum of this and the capital charges is shown on curve G, from 
which it will be seen that the rate amounts to 12d. per ton at 30,000 
tons, increasing to 15-6d. per ton at 15,000 tons output. 

It will thus be seen that, with the maximum output assumed, the 
electric drive is 0-64. per ton cheaper than steam, with an output of 
20,000 tons they are equal, and at the minimum output assumed 
the electric drive is dearer than steam by 0-4d. per ton. 

Suppose, however, that electric energy could be got for 14. 
per unit (which should be possible where gas engines using cheap 
power gas are employed); the energy charges will be as shown on 
curve F. The sum of curves D and F gives curve H, from which it 
will be seen that the rate per ton is 8-4d., increasing to 14-74. at the 
minimum output. In this case the electric drive is cheaper than 
steam throughout the whole range. 


Turbo- Electric Drive.—This plant has the highest first cost of all, 


. as it only differs from the last in having a mixed pressure turbine 


substituted for the motor to drive the flywheel converter set, and in 
addition we require a heat accumulator, also a condenser with its 
pumps and cooling tower. The cost would probably not be less 
than £9,000—that is, 1-8 times the cost of the compound stean 
drive. The capital charges, plotted as before, give curve J (Fig. 1), 
from which it will be seen that they range between 7:2d. and 14-4d. 

r ton. 

"T enough exhaust steam could at all times be provided, no charge 
need be made for the energy to drive the turbine, as it would be 
covered by the capital charges on the plant. There would, 
however, be the current required for the condenser pumps. Under 
the conditions in which mills work, however, it is impossible to 
assume that exhaust steam alone would be sufficient to operate the 
plant. and some charge must be made for live steam. We shall 
probably be about right if we take rates of 2-6d., increasing to 4-9d., 
per ton as the cost of live steam for turbine and current for con- 
denser pumps. . This is plotted in curve K (Fig. 1). The sum of 
this and curve J gives curve L, from which it will be seen that the 
cost per ton is 9-84. and 18:64. рег ton at the maximum and mini- 
mum outputs respectively. Compared with the steam drive there 
is a saving of 2:8d. per ton, decreasing to zero and becoming more 
costly by 0:44. per ton at an output of 15,000 tons. | 

In Fig. 2 [ have plotted the above savings in the rate per ton as 
a percent ge return on the additional capital cost of the electric 
over the steam plant. With all-electric drive and energy at 44. 
per unit the return on the additional capital outlay of £2,500 is 3 per 
cent. at 30,000 tons, falling to zero at 20,000, and becoming 1 per 
cent. at 15,000 tons output, as shown in curve M. With energy at 
15d. per unit, the return is 21 per cent. at 30,000 tons, diminishing to 
8-7 per cent. at 15,000 tons output per annum, as shown in curve М. 

In the case of the turbo-electric drive, we have to earn interest 
on an additional capital expenditure of £4,000, and the return, as 
will be seen from curve P, is 8-8 per cent. at 30,000 tons, falling to 
zero at about 16,000 tons and becoming 0:6 per cent. at an output 
of 15,000 tons per annum. 

The conclusion, therefore, which may fairly be drawn from the 
foregoing considerations is that for this particular mill, working 
under the conditions assumed, electric driving would only be com- 
mercially practicable with an all-electric drive, and then only if 
electric energy could be had for something under 14. per unit. It 
must be clearly understood, however, that the diagrams I have 
plotted apply only to this mill, and cannot be taken as generally 
applicable. Each mill must, of course, be considered on its merits. 

There is another conclusion which an examination of the curves 
leads to—viz., that the larger the output the better the case will be 
for electricity. Had it been possible under the conditions in which 
such mills work to increase the output considerably over the maxi- 
mum I have assumed the turbo-electric drive would become a 
good commercial proposition, and even an all-electric drive with 
energy at 44. per unit might have been practicable. Indeed, I 
think it not improbable that we have been dealing in this case with 
the bottom limit of output at which it just begins to be commercially 
feasible to adopt an electric drive for a reversing mill. 

It is difficult to estimate what must have been the cost per ton of 
rolling with the original steam engine which drove the mill at Hilde- 
gardehütte, already referred to. The first cost of the steam plant, 
including engine, foundation, pipe connections, &c., could not have 
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been less than £6,000 erected complete, the annual capital charges 
on which are £600. With an output of 200 tons per shift, 11 shifts per 
week, and 50 working weeks per annum, the capital charges become 
1.34. per ton. If we assume the overall efficiency of this, the first 
reversing electrical equipment, to have been 5 per cent., the net power 
to drive the mill is 40 B.u.P.-hours per ton. A non-condensing revers. 
ing engine working under rolling mill conditions will not use less than 
60 lb. of steam per brake horse-power-hour. The lowest rate which 
І have seen given as the cost of steam in Germany was 2 marks рег 
metric ton, equivalent to 0-0114. per pound. The cost of steam is, 
therefore, 26:44. per ton, which, added to the capital charges, gives 
21-14. as the cost of rolling with steam. We have already seen that 
the cost with electricity was 10-4d. per ton, a saving of 17-3d. per 
ton. With the output named this is equal to, say, £7,800 per annum, 
a return on the additional capital cost of the electric installation 
(amounting to no less than £15,000) of 52 per cent. The plant 
would, therefore, pay for itself in two years. "This shows what can 
be done with a large mill and cheap electric energy, and it is only 
fair to add that if it had to be laid down to-day, with the experience 
which has since been gained, the first cost could be materially 
reduced. 

The great advantage of electric driving being that it is easy to 
ascertain exactly what power is required for each section rolled, to 
ascertain, therefore, the cost of rolling any section a good way would 
be to have two diagrams plotted, one to show the capital charges 
(abscissa being, хау, tons per shift and ordinates rates per ton). А 
hyperbolic curve giving the capital charges for the whole mill equip- 
ment drawn across the diagram would enable the capital charges to 
be ascertained for the particular output wanted. The other dia- 
gram would have abscisse and ordinates as before, but in this case 
there would be drawn across the diagram a series of curves giving 
the product of kilowatt-hours per ton into rate per unit for current. 
Then running up from the output to the appropriate energy curve 
the rate per ton would be read on the vertical scale. The sum of 


standpoint, but also from that of first cost and freedom from break- 
downs. I believe that in the steelworks of the future there will be 
no reciprocating steam engines at all. 

be converted into gas, partly, no doubt, in blast furnaces, but also in 
gas producers, the ammonia will be extracted and the purified and 
washed gas used both for heating and for power; the steam neces- 
sary to saturate the air-blast and fix the nitrogen being generated 
partly, as I have suggested, by the waste heat from the open hearth 
furnaces, and partly by the heat in the exhaust gases from the 
engines themselves. The whole of the power for the works will be 
generated in а central station and distributed electrically to the 
various mills and auxiliary machinery about the works. "The large 
reversing mills will be driven either in the manner dealt with by Mr. 
Ablett in his Paper, by some improved type of flywheel converter, or 
by the method proposed about а year ago by Messrs. Brown, Boveri 
& Co. But the medium and smaller mills will, 1 think, be three- 
high driven by continuous running motors, as the first cost of any 


system of driving them electrically as reversing mills will, I fear, at 
all times be prohibitive. 


The whole of the fuel will 


TESTS ON MICA TUBES.* 
BY DR. K. FISCHER. 


Summary.—Comparative tests are given showing the superiority of a 


new type of mica tube containing no paper and practically no binding 
material. 


ruptive results. 


Such tubes, being of mica alone, give very high electric dis- 


It ва known fact that the resistance of insulating materials 


depends partly on their purity and partly on the temperature. The 
breakdown voltage usually falls considerably with an increase of 
temperature, and mica is the only material which does not act in 


this way. 


these and the wages charges per ton would then give the cost of rolling 


It is not easy to work it up into tubes on account of its 
that particular section. 


brittleness, and large pieces cannot be used owing to its high price. 
Consequently, in making micanite tubes, a good deal of paper is 


It is worthy of remark that in Germany, where the flywheel con- | Incorporated along with suitable binding material, and this makes 


verter drive has been most extensively used, it is to mills of large out- 
put that it is applied, such as cogging, billet, rail and girder mills. 
In one case I saw outputs given of 60 to 70 tons per hour, which, as 
the curves on the diagrams prove, would be eminently suitable for 
the purpose, and very substantial savings might be expected. Ger- 
man steel works are (in the case of the larger ones at any rate) 
mostly equipped with blast furnaces, and as Germany may almost 
be said to be the home of the large gas engine, there can be no doubt 
that they are in an exceptionally good position to obtain cheap 
power. I fear, therefore, that we must admit that our German com- 
petitors in the world's markets are in many cases able by their more 
skilful utilisation of waste energy to roll their steel at lower rates for 
power than usually obtain in this country. This we cannot allow 
to continue. А beginning has certainly been made in Britain with 
the electrification even of reversing mills. At the works of Sir 
Alfred Hickman a 30 in. cogging and a 24 in. bar mill are so driven, 
and at the works of the Skinningrove Iron Co. there is а 36 in. 
cogging mill. 'The energy for these is generated, I believe, by gas 
engines using blast furnace gas. Messrs. Dorman, Long & Co. have 
a 28 in. cogging mill and a 16 in. bar mill, the energy for which is 


taken from the mains of the local power company. As experience 
is gained others are certain to follow. 


The method of driving rolling mills described by Mr. Ablett in his 
Paper is not yet very old, and I venture to hope that considerable 
improvement will be effected, not only to reduce the cost but to 
increase the efficiency. Ап over-all efficiency of 62 per cent. surely 
admits of this. One method of reducing the cost is referred to by 
Mr. Ablett, where one converter set is used to drive the motors of 
two mills. We in the steelworks will at the same time have to try 
and reduce the cost of electric energy. One mode of doing this will 
be to utilise the heat in the large volume of gases that go up the 
chimneys of the open hearth furnaces. Some attempts were made 
in the past by interposing boilers between the furnace valves and the 
chimneys, but they were abandoned because the draught of the 
furnaces was interfered with. This difficulty could, I believe, have 
been easily got over by the adoption of some form of induced draught 
to draw the hot gases amongst the water tubes of the boilers. It 
would possibly also be better to generate the steam at low pressure 
80 a8 to have a better heat gradient between the temperature of the 
waste gases and the water in the boilers. The steam from these 
boilers would then be used for turbo-generators. 

In my opinion, however, it is to the gas engine that we must look 
for the real solution of the cheap power problem, and as patents 
expire and more engineers take up its manufacture we may expect 
considerable improvements not only from the thermo-dynamic 


it possible to turn out tubes of even thickness and smooth surface 


having, of course, a much lower breakdown voltage than if they were 
made of mica alone. 


The firm of Meirowsky & Co. has made successful attempts to do 


away with the use of paper and binding material, and the following 
is a description of their methods and results. Thin plates are built 
up out of mica leaves by the addition of some binding material, the 
thickness of the plates being as uniform as possible. The plates are 
wound on one another under pressure until а tube of the desired 
thickness is obtained. The combination of а high pressure with a 
high temperature tends to drive out the small quantity of binding 
material, and the whole is compacted into a mass resembling a layer 
of solid mica. The tubes are then heated for several hours, until 
the last traces of the foreign substances are removed. 


À number of these tubes have been tested in the firm's laboratory 


at Ebrenfeld according to the usual methods. The inside of the 
tubes is filled with iron rods, projecting from both ends, and the 
outside is covered with tinfoil, which, however, is kept at a sufficient 
distance from the ends. The temperature on the outer surface of the 
tube is taken by a thermometer, the bulb of which is wrapped in a 
piece of tinfoil and covered on the outside with a strip of felt. The 
maximum temperature is not reached till after one or two hours 
in some cases. The results of the tests are given in the following 
table, which shows the thickness of the tubes, together with the 
applied pressure and other particulars. 

were tested, 13 broke down within the hour at temperatures very 
similar to those given in column 4; the remainder survived till the 
end of the test, which was limited to one hour. 

were in many cases very high, and from these figures it seems pos- 
sible to apply pressures in the neighbourhood of 15,000 or 18,000 
volts per millimetre to the tubes, when they are at а temperature 


Out of the 108 tubes which 


The temperatures 


between 150°С. and 200°С. Such high temperatures are impossible 
in practice for various reasons; still, it is interesting to note that 
the figures show the likelihood of a possible improvement in high- 
pressure machines and apparatus. In so far as the tubes themselves 
are concerned, it is evidently possible to leave considerations of 
temperature out of account. It might perhaps be possible with 
enamelled wire to use smaller sizes in the construction of machines, 
and to obtain the same efficiency, and the designer may well find 
something alluring in the fact that these tubes can be used to with- 
stand working pressures up to 7,500 volts per millimetre. 

In order to compare the improvement which these tubes show when 
compared with similar products the curves herewith are given. 
Curves 3 and 4 are for tubes known under the name of “ Pertinax," 
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Tests on Improved Form of Mica Tubes. 


Thickness ` ‚ Temperature| Temperature N Duration 
of the Applied ; at at өз of 
walls voltage. beginning in| end in tubes | test in 

inmm. | degrees C. | degrees C. sted. | minutes 

10 15,000 18 90 of 95 4 60 
10 18,000 18 110 ‚„, 115 4 60 
1:5 18,000 | 18 95 „ 110 4 60 
15 21,000 | 18 108 „ 132| 4 60 
l5 25,000 18 128 ,, 136 4 60 
1:5 28,000 | 19 155 , 170 4 60 
15 30,000 19 162 ,, 178 4 60 
5 | 3300 | 20 170 , 295 | 4 60 
2:0 ‚ 33,000 ` 20 185 „ 205 4 60 
20 35,000 ` 20 198 „ 218 4 60 
20 38,000 20 235 ,, 290 4 60 
25 ‹ 85,000 20 125 „ 145 4 60 
?5 38,000 20 146 , 152 | 4 60 
2:5 40,000 20 159 ,, 108 4 60 
25 43000 20 |170 , 182 | 4 60 
25 | 45,000 20 198 ,, 205 4 00 
2:5 48,000 18 190 ,, 225 4 00 
3:0 50,000 20 158 ,, 164 4 60 
30 53,000 20 167 ,, 171 4 00 
30 55,000 22 178 , 205 4 60 
3:0 58,000 22 195 „ 225 4 60 
40 58,000 22 156 ,, 167 4 60 
4:0 ‚ 60,000 22 180 ,, 185 4 60 
40 63,000 22 210 ,, 230 4 60 
50 65,000 22 150 ,, 165 4 60 
50 68,000 ' bad 185 ,, 194 4 60 

4 60 
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| 
| 
| 
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50 70,000 . 22 210 ,, 280 


constructed of paper impregnated with resin. Curve 3 is for the 
tube at ordinary temperatures, and Curve 4 for 80*C., the difference 
between the two being about 20 or 30 per cent. That for micanite 
is shown in Curve 2, and there is no sensible difference up to 80?C., 
the same being true for the pure mica tubes, which are the subject 
of this article and are shown in Curve 1. The surface of these mica 
tubes is very smooth and even, much more so than in micanite 
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Curve 1. : Pure mica tubes at 80° О. Curve 2.: Micanite tubes 80° C. 
Ourve 3.: Pertinax tubes (cold); Curve 4. : Pertinax tubes at 80° C. 


tubes of the usual construction ; discharges due to unevenness of 
surface are, therefore, much more unlikely. When struck they emit 
a metallic sound, and are much stronger than other tubes. These 
qualities may be very useful in simplifying the construction and 
windings of high-tension alternators. * It is becoming very usual to 
adopt the American plan of winding the coils in the tubes, and then 
mounting the complete thing in position on the machine, for which 
It is evidently necessary to use material capable of resisting а certain 
amount of rough handling. The mica tubes answer these purposes 
perfectly well. They can be made quite smooth and uniform with 
walls only 0-75 mm. thick, being composed in this case of convolu- 
tions consisting of very thin plates. 


A TELEPHONE RELAY.* 
ВУ 8. О. BROWN. 


Summary.—The author describes the present form of his telephone 
relay, which depends on the variation in resistance of a microscopic air- 
gap. This relay will magnify the very feeblest telephone currents about 
20 times. Не also describes an electric stethoscope which promises to 
lead to important developments in medical practice. 


This relay is the outcome of six years’ study, but has only been 
brought to its final form during the last eighteen months. Ever 
since the introduction of the telephone a real need was felt for а 
telephone relay when it was discovered that the distance over which 
telephones could be used was comparatively limited. Many inventors 
have worked on the problem, and it has been declared by eminent 
telephone engineers to be insoluble. Edison, soon after his invention 
of the carbon button transmitter, caused an electromagnet to act 
upon the iron diaphragm and thus turned it into а relay, but it was 
not a success. Hughes, in his Paper before the Royal Society in 
1878, stated that a telephone receiver, if included in the microphone 
circuit and"placed upon the resonant board, caused <a continuous 
sound to be produced. Sir Oliver Lodge, in a'Paper read in Decem- 
ber, 1898, before this Institution, described a relay, consisting of 
three or four reeds or tuning forks, each carrying carbon contacts 
and working in series with one aonther. Each'reed was arranged to 
resonate to one particular musical note, and when this note was passed 
through the string of relays, it was multiplied in power to a consider- 
able extent. An instrument of this character, however, is not effec. 
tive in intensifying speech. The invention of the powerful granular 


Fic. 1.—SiwE View or RELAY. 


transmitters of the Hunning type stimulated further efforts to obtain 
the speaking relay, and some progress was made with this type of 
microphone, particularly in America. These relays, however, are 
only partially successful, and require relatively powerful currents to 
work them. | 

The author’s telephone relay has had to be developed along quite 
new lines. It takes as its basis the researches of J. J. Thomson, Ear- 
hart, Kingsley, and others, with regard to the flow of electrons across 
a microscopic air-gap between two conducting surfaces at different 
potentials. Earhart made a series of experiments on the difference 
of potential required to produce sparks whose length is comparable 
with the wave-length of sodium light, and he found that when the dis- 
tance between the metal electrodes falls to less than about 3 x 10— cm. 
the spark potential falls off rapidly with the distance, and seems to 
become proportional to the distance—that is to say, when the elec. 
trodes are placed very close together, within a distance such that the 
average intensity of force F between the electrodes reaches a value of 
about a million volts per centimetre, the discharge or current passing 
is determined by the condition that F, which is V /d, reaches this value 
(where V is the P.D., and d the distance between the electrodes). If 
the metallic circuit of а dry cell be interrupted by a minute opening 
or space of the order of 5 х 1077 cm., the metal at the point of inter- 
ruption being platinum, the current will continue to flow round the 
circuit and across the opening, and any slight alteration in the length. 


* Abstract of a Paper read before the Institution of Electrical Engineers. 
t See “ Conduction of Electricity through Gases,” J. J. Thomson, 
Chap. ХУ, 
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of the space, which I shall call the conduction space, will vary its resis- 
tance and greatly affect the value of the current that flows round the 
circuit. This conduction space is therefore exactly what is wanted for 
the current-varying device of a telephone relay, where microscopic 
mechanical movements are to be transformed into large current 
changes. The dimensions of the conduction space are so small that 
it is difficult to ensure and maintain it by direct mechanical means. 
The current that flows across the space was therefore made todo its 
own adjustment, very much in the same way as the current that 
passes through the arc of an arc lamp is made to strike and maintain 
the length of the arc. 

Fig. 1 is a side view of the instrument with the brass cover removed. 
N is а permanent magnet, continued by soft iron poles right up to but 
not touching the “ invar ` steel reed P. Round the soft iron pole 
extensions are wound the two sets of coil windings H and К. The 
telephone currents to he magnified circulate round the winding H and 
thus by varying the magnetism set the reed P in vibration. М О are 
the top and hottom metal contact-pieces, which are opened to an 
infinitesimal degree to form a microphone by the fine adjusting screw 
W and by the action of the local current passing through the contact 
and round the winding К. It is by the action of the local current 


Fig. 2.—EN LARGED VIEW oF REED AND Contact PIECES. 


operating through this winding that the conduction space is formed 
and afterwards maintained. So good is the automatic adjustment 
that the instrument may be turned upside down, producing hardly any 
noticeable alteration in the value of the local current and without any 
effect on the working of the relay. The regulating winding K must not 
act when traversed by the rapidly varying telephonid currents- --that 
is brought about by surrounding the iron under the coil by a closed 
cireuited copper sheathing. Eddy currents set up in this sheathing 
hy mutual induction destroy the self-induction of the coil. 

Fig. 2 is an enlarged view of the reed P and the contact-pieces 
MO. In the present instrument the contact 13 made between meta] 
pieces of hard osmium-iridium alloy. The top contact is pointed, the 
lower one is flat and is soldered to the reed, both are polished and 
work under а small drop of thin oil. In earlier instruments the lower 
contact O was carried by a thin iron disc, the relay was then very sus- 
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Ев. 3.— DIAGRAM SHOWING CONNECTIONS OF RELAY. 


ceptible to outside noises. For this reason a reed is now used, it 
exposes such a small surface to the air that it is practically unaffected 
by extraneous sound. Fig. 3 shows the connections of the relay. С 
is a dry cell (this is the normal voltage, which is as high as it is desir- 
able to employ), K the low resistance regulating winding, T the re- 
ceiving telephone or telephone head-piece of approximately 40 ohms 
resistance, D isan ammeter; when the microphone contact is opened 
30 a8 to cut down the local current to half its maximum value the relay 
is usually at its best adjustment. The telephone currents to be mag- 


nified enter by the terminals marked A and circulate through the 
winding H. 


The relay will magnify the very feeblest telephone currents. 
Speech or signals that are too faint to be heard in the ordinary Bell 
receiver may be heard clearly through the relay. This property of 
magnifying feeble telephone currents has made it particularly useful 
in wireless telegraphy. On replacing the telephone by the relay the 
increased sensitiveness thus obtained doubles the distance over which 
it is possible to receive signals. Its utility in this direction has been 
tested among others by the Admiralty and the Post Office. The 
relay is not easily affected by extraneous noises and vibration. It 
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Fia. 4.— TELEPHONE RELAY. 


can thus be carried on board ship and worked in all Weathers. As 
regards its utility on ordinary telephone lines, speech may be mag- 
nified many times in loudness without perceptible loss in the articu- 
lation, and it will work with large currents to a point at which the 
Bell receiver in its local circuit is responding with uncomfortable 
loudness. Experiments prove that the telephone currents must be 
increased in strength to the extent of something like 20 times. If 
still greater magnifications are required, the simplest method woul 1 
seem to be to employ two relays working in tandem. Their com- 
bined power would then be 400 times. In the majority of cases it is 
not necessary to add to the natural electrical damping of the reed, 
but if a piece of soft rubber be made to touch it. the voice can be 
transmitted with greater clearness even than if the conversation 
were taking place ordinarily in a room. This may be due to the com- 
plete absence of echoes. Fig. 4 gives a view of the relay. 
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Fic. 5.—DIAGRAM or ELECTRIC STETHOSCOPE. 


By means of the local regulating winding (Fig. 2) the metal con- 
tact MO is transformed into the most exquisitely delicate microphone, 
more sensitive, there is every reason to believe, than could be formed 
by light pressure between carbons. Such a microphone has ren- 
dered possible the construction of an electric stethoscope, an instru- 
ment by the use of which the sound of the heart or other internal 
organs may be greatly magnified. This, I have been informed, may 
render it possible to detect in the earlier stages, heart disease, aneurism 
and gallstones. Figs. 5 and 7 show the stethoscope. А (Fig. 5) ва 
shallow brass cell faced by a thin ebonite diaphragm, and is placed 
upon the part of the body to be examined, say the heart ; the beating 
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of the heart is communicated to the ebonite diaphragm, then to the 
air inside the tube B, and thus the metal diaphragm D is set in vibra- 
tion. МО, as before, are the osmium iridium contact-pieces. M is 
mounted on the diaphragm, and O on the steel reed P. The magnet 
NS and the reed are carried by a brass frame Е, which is pivoted or 
hinged at the lower support Y. The conduction space is formed 
between the contacts MO by turning the fine adjusting screw W, and 
by the automatic action of the local current from the cell C flowing 
through the winding К and round the magnet. Т is a special tele- 
phone transformer of equal windings of, say, 20 ohms resistance in 
the primary and in the secondary. The electric stethoscope in its 
present form causes the sound of the heart to be three times as loud 
as in the ordinary stethoscope. This is scarcely sufficient for prac- 
tical purposes. But if a telephone relay, such as I have described, 
be attached to the wires X of the transformer, the two instruments 
combined raise the intensity of the sound some 20 times and more, 
and this is ample for all ordinary purposes. At the invitation of two 
physicians I took the complete instrument to the London Hospital. 
where it was tested upon a number of diseased heart cases. The 
sound of the beats given out in the telephones was uncomfortably 
loud, and easily heard by the patient and all those that stood round, 
and this even if the telephones were in position on the head of the 
operator. The stethoscope as used increased the heartbeats to the 
almost complete exclusion of the shriller or breathing sounds. This 
has been brought about by mechanically tuning the disc D and the 
reed P of the telephone relay to the corresponding low note, and by a 
proper proportioning of the volume of air enclosed by the tube B. 


a 


Vic. 6, —NEW TRANSMITTER. 


On other occasions, during private experiments, the instrument has 
heen tuned so that nothing but the breathing sounds were audible. 
This power of discrimination should be of service in allowing the inde- 
pendent examination of various organs of the body. Replacing the 
telephone head-piece by a transformer, the stethoscope has been 
Joined to the telephone service in my house, and for the sake of ex- 
periment, the sound of the heart has been transmitted over several 
miles of telephone line to doctors and friends in various parts of 
london. АШ reported that the sounds received in the telephone 
жеге as loud and clear as when heard locally. The line, therefore, 
does hot appear to produce much loss or distortion. This trial proved 
that itis now possible for a specialist in London to examine a patient, 
|, in the country, stethoscopically, and to arrive at а correct diag- 

18, 

In consequence of its sensitiveness the apparatus is padded and 
guarded as far as possible from all outside disturbances, and the 
patient should be examined in a quiet room. If the instrument is 
Provided with a small funnel in place of the tube B, it will pick up and 
magnify the slightest sound, and ordinary speaking may be increased 
toa deafening shout in the telephone. Such an instrument, when 
properly constructed for the purpose, may be of use to those who are 
afflicted with deafness, The relay has been used on the electrophone 
system, and by its aid, damping the reed with a piece of rubber, the 
speaking and music from the theatres are rendered with loudness and 


И 
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`Т come now to a subject that it is interesting me greatly—it is still 
a matter of experiment—the production of a clear and loud-speaking 
transmitter. Such an instrument would give considerable comfort to 
the subscriber, and might save hundreds of thousands of pounds worth 
of copper for the companies. Iam under the impression that the car- 
bon transmitter has been developed to its full extent, ceaseless efforts 
having been directed to this end by the engineers of the large tele- 
phone companies. To make progress towards an ideal transmitter. 
carbon had, therefore, to be abandoned, not because of any serious 
defect in its microphonic qualities, which are good, but because of 
its bad conducting power. Ш would not transmit enough energy. 
One must pass much current in order to speak loudly, and a material 
was wanted that not only would conduct well, but would change its 
resistance to pressure more readily than carbon. I am pleased to 
say that I have discovered something that carries out my wishes well 
in both of these directions. 

During some experiments with the telphone relay, attempts were 
made to dispense with the regulating winding and form the micro- 
phone by the mere pressure of the electrodes one against the other as 
with carbon. With gold, platinum, palladium, and rhodium, it was 
not possible to do so. On the contrary, a microphone could be formed 
by light pressure between the following : Iridium, ruthenium, osmium- 
and osmium-iridium alloy. They are arranged advancing in the 
order of their effectiveness, which is likewise the order of their hard- 
ness. With iridium the action was only just shown, while osmium- 
iridium alloy makes a microphone that can carry large currents, stand 
high temperatures, and із exceedingly sensitive to small changes of 
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Fic. 7.—ELECTRICAL STETHOSCOPE. 


pressure. This alloy is by far the best of the whole series, as it is the 
hardest, and although expensive, can be readily purchased as natural 
grains or granules, sifted to any desired uniform size. Аз regards the 
effectiveness of carbon, I should be inclined to include it in the series 
between iridium and ruthenium. The chemical properties of carbon, 
ruthenium and osmium have likewise much in common, in that they 
resist the action of all acids, and are carried off as a gas by oxygen 
when strongly heated. Ruthenium and osmium are of little value 
for microphonic purposes if purchased in their commercial form: аз 
grains or powder. The grains must be first fused into a bead and 
then crushed into granules. "This may account for the failure of pre- 
vious experimenters who, in their endeavour to compete with carbon, 
tried nearly everything that could be mentioned, including ruthen- 
ium and osmium, but without success. 

Several “ solid back " transmitters have been taken and altered 
in various ways to make use of the new metal. In one case the ordi- 
nary carbon electrodes were entirely removed and replaced by sheet 
iridium-faced ones jin. in diameter; these electrodes were sepa- 
rated by a distance of „|, in.. and the space between was nearly filled 
by 3 grains weight of very fine granules of osmium-iridium kept in 
place by a rubber tube. This new transmitter would take perma- 
nently a current of $ ampere from a 2-volt accumulator. It was 
connected to the telephone service through a large transformer, 
which had a low-resistance primary of only п, ohm. Тһе ordinary 


died clearness than it is possible to have on the telephones supplied | carbon transmitter, supplied in the usual way from the central bat- 
зу the company, and by adding a loud speaker with trumpet the | tery, was kept in position in series for purpose of comparison. The 


sounds ean he heard in the room. 


results of several trials were as follows ; Speaking on both occasions 
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with equal force, first, directly into the mouthpiece of the carbon 
transmitter, secondly 12 in. away from the mouthpiece of the metal 
transmitter, the same volume was given in the receiving telephone. 
When the new transmitter was spoken into at a distance of 3 in. the 
sound was two or three times louder than is at present normal, and 
when spoken into directly, the sound at the far end was uncomfort- 
ably loud and the voice could be heard with ease 3 yds. away from 
the receiver. In all cases the articulation was clearer and crisper 
with the metal than with the carbon transmitter. 

The first difficulty to contend with occurred after the instrument 
had been in use some months. This was a gradual weakening of the 
power of transmission, which was eventually found to be due to the 
iridium faces of the electrodes becoming superficially oxidised. To 
remedy this the iridium has been replaced by gold, which so far has 
proved satisfactory. Another improvement was to cone inwards 
the faces of the gold electrodes ; this is to prevent the granules from 
unpacking, as they had previously a tendency to do when worked 
between plane faces. . 

An osmium-iridium granular transmitter has been constructed em- 
bodying all these later improvements (see Fig. 6) ; the electrodes have 
a diameter of } in., and it will work permanently with 1 ampere at 
2 volts. When joined to the telephone circuit and spoken directly 
into, the distant receiver will respond with overwhelming loudness. 
Such an instrument could be fitted in subscribers’ premises where 
long-distance telephony was much in use, and distances could be 
spoken over, which at present offer considerable difficulties. As most 
of the transmitters in London are supplied with current from common 
or central batteries at the exchanges, it would be important to adapt 
the new instrument to this system, but up to the present nothing has 
been done in this direction. The metal transmitter has а low resis- 
tance; this would have to be raised by a suitable design to make it 
really successful. The amount of current received over the telephone 
wires at my house is only 0-06 ampere, supplied by, I believe, 22-volt 
accumulators, working through the 360 ohms of the line. On one 
occasion, as an experiment, the central battery carbon transmitter 
was replaced by an ordinary low-resistance metal one. and at the far 
end clearer speech was obtained, which was as loud as before. The 
upper harmonics of the voice are more faithfully transmitted by the 
metal granules than by the carbon—this accounts for the superiority 
in the articulation. А much smaller quantity of the metal powder 
or granules is required as compared with carbon, and its sensitiveness 
in resistance to small changes of pressure is much greater; the new 
material is, therefore, peculiarly adaptable for the purposes of a relay 
for use on telephone lines where moderate magnification only is 
required. Such a relay has been constructed using osmium-iridium 
powder as the resistance varying medium; it is simple in design, 
requires no adjustment, and so far gives а moderate magnification 
with good articulation. 

APPENDIX. 

Referring to the telephone relay, the efficiency of the microphone 
for speech transmission depends largely upon the metal employed for 
the contact. Experiments have been made with the following re- 
sults: The metal must be unoxidisable. Thus materials like brass 
and aluminium are useless, If they partially oxidise like steel and 
silvers the magnifying power is small. With the following, good re- 
sults were attained: Pt, Pd, Rh, Ir, Ru, Os, and osmium-iridium 
alloy. Carbon has been tried for one or for both of the contact- 
pieces ; the magnifying power is then smaller than with the metals, 
and less current can be sent through, due to its greater specific resis- 
tance. Gold, due to its complete absence of surface oxidisation, 
makes an unstable contact, and the relay will buzz, very much after 
the fashion of an electric bell, under all ranges of adjustment. (Soft 
pure gold makes the best contact for an ordinary relay of any mate- 
rial that I am acquainted with.) Even with the metals of the plati- 
num group the relay can be made to buzz by cleaning the contacts 
with a cloth, but stability of working can be again secured by oxidis- 
ing the surface, by exposure to the air, or, what is much better, by 
applying thin oil to the surfaces of the contact. The nearer the relay 
is to this buzzing point the greater its sensitiveness ; it is therefore 
advisable to clean the contact so as to obtain the buzzing action and 
to stop the action by the application of a small drop of thin oil. The 
harder the contact metal used the clearer the speech through the 
relay. With soft platinum the higher harmonics are more or less 

absent, but with osmium-iridium the articulation is quite clear and 
crisp. N 

Microphones are sometimes liable to produce faint bubbling and 
squeaking sounds ; this is due, I think, principally, to want of hard- 
ness in the contact-pieces, especially if the upper bruises the lower 
piece. This sound can usually be stopped by shunting through a 
suitable resistance the winding of the telephone circuit. A micro- 
phone formed between two hard metals can touch only in one spot. 
As half the energy liberated from the local battery is normally dissi- 
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pated at this point, the rise of temperature there may be very con- 
siderable. This heating puts a stop to any great handling of power 
by a single contact. For these reasons it is not advisable, with the 
normal voltage to pass more than, say, 1 ampere; if the current is 
too great the sensitiveness will decrease with time ; but if the cur- 
rent is kept small, say of the order of д; ampere, the delicacy may be 
perpetually maintained. It is fortunate that the harder varieties of 
the platinum group are the ones that are able to stand the higher 
temperatures. 

Reference is finally made to some rough tests of a special form of 
the author's telephone relay and to the fact that there is still much to 
be done before the two-way repeater is practicable. 


AERIAL TELEPHONE LINES ON THE PUPIN SYSTEM." 
NOTES ON A PAPER READ BY A. EBELING. 
BY B. S. COHEN. 


Summary.—Particulars are given of the loading adopted on various 
overhead telephone lines in Germany; and of the results obtained. 


Some particulars are also given of the cost of loaded lines and the 
financial results to be expected from such lines. 


Dr. Ebeling describes the result of tests made by Messrs. 
Siemens & Halske assisted by the State Post Office. One of 
the earliest troubles experienced in the application of Pupin 
coils to aerial wires was the destructive effect of lightning. 
Owing to the necessity of maintaining the insulation of the line 
up to a very high standard, it was decided to employ earthed 
arresters, and after some experience bridged arresters of the 
vacuum tube pattern were adopted, and these were so arranged 
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Fig. 1.—APPARATUS WITH SINGLE Соп, IN BER LIN-FRANKFORT LINE. 
(First. nstallation.) 


that if the glass tubes were shattered by the discharge the elec- 
trodes would come into contact, thus completely short-circuit- 
ing the loading coil. 

These arresters have been found to protect the coils per- 
fectly, even in cases where the lightning discharge has been 
strong enough to fuse the line wire. All the earlier equip- 
ments consisted of separate inductance coils in the A and B 
wires of the loop. The first line loaded was between Berlin 
and Frankfort-on-Main. This line was 580 km. long, and a 
2-5 mm. bronze line was used with coils spaced at 5 km. The 
coils had an effective resistance of 8-7 ohms and an effective 
inductance of 0-11 henry. The average insulation of the 
loaded line was about 10 megohms, and consequently leakage 
played a negligible part in the attenuation. 

The loaded line could be compared with а 4 mm. line 580 km. 
long run on the same poles and a 5 mm. line which took à 
slightly different route and was 540 km. long. 

The relative transmission values of these lines observed by 
test confirmed the calculated values embodied in the following 
table. 

It should be noted that the conductor termed bronze on the 
Continent nearly corresponds to the hard drawn copper used 
in this country. For example, the 2-5 mm. line has a resis- 
tance of 7-7 ohms per kilometre loop when unloaded and à 


* Dr. Ebeling's Paper was read before the '* Elektrotechnischer Verein 7 
and was published in the “ E.T.Z.” 
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Effect. | Inductance | Mutual |Attenua- 
res. in | in henrys |capacity, боп 


Line. ohms рег per km.  |míds. per|constant, 
km.loop., loop. km. a. 

50mm. bronze ............... 1-92 | 1:86x10-*, 0:0063 | 0-00176 

Omm. ии 3-00 1:94 х 10-3 | 0-0060 | 0-00262 

25mm. „ without coils...) 770 2-14х 10-2 0-0055 | 0-00591 

25mm. „ with coils...... 11:18 | 46-10x 107? | 0-0055 | 0-00193 


= ==—=—————— —— ——-———— 


35 mm. English copper line has a resistance of 7-1 ohms рет 
kilometre loop, or very little higher conductivity than the 
German bronze conductor. The loaded 2-5 mm. line corres- 
ponds to an unloaded 4-7 mm. line. 

The following is a comparison of the attenuation lengths 
of the lines given in the previous table :— 


Line. Attenuation length, al. 
DU MM. cuis Sanco ER RS ИННИИ: аа wens 0-95 
КЩ! "HI Л ГЕЛ 1.52 
2:5 mm. without coils ................. eere 3:43 
2-0 mm. with coils п... оен. 1112 


Dr. Ebeling considers an aerial line to give good talk when 
a=1-5 and sufficiently practical talk if а= 2-5. The limit of 
practical audibility is taken as being al=3-5 to 4-0. 

It is interesting to note that when the terminal loops con- 
nected to the loaded line were so short that considerable reflec- 
tion loss was experienced terminal transformers were inserted 
to diminish the reflection effect. 

Measurements were carried out on the Berlin-Frankfort lines 
using a dynamometer. A constant sending current of 8-8 milli- 
amperes at frequencies ranging from 600-~ to 1,800% was used. 


Fic. 2 —LionTNING ARRESTER 
WITHOUT Heavy CURRENT 
PROTECTOR. 


Fic. 3.—LIGHTNING ARRESTER 
WITH HEAVY CURRENT 
| PROTECTOR. 


The results, however, are stated to have been unsatisfactory, 
which жаз only to be expected, seeing that the sending current 
Was excessive and the dynamometer was unsuitable, as it had 
an effective resistance of 400 ohms and an inductance of 
0-4 henry, 

A number of experiments were also carried out using a form 
of bolometer, but as the particular instrument used was con- 
siderably more insensitive than the dynamometer no improve- 
ment in the accuracy of the results was obtained. 

Turning now to the mechanical details of the Berlin-Frank- 
‘ort equipment, Fig. 1 illustrates the single coil mounted on a 
Porcelain insulator, together with the vacuum tube protector. 

Fig. 2 shows the vacuum tube protector without the outer 
rase, which is itself shown in Fig. 3. This outer case is in 

lves, and has serrated edges, and in the event of the glass 
racturing the halves are brought into contact, thus short- 


circuiting the loading coil. Fig. 4 shows apparatus mounted 


оц pole, 


\ Berlin-Stralsund Bimetallic Line.—After the Berlin-Frank- 
ort line had been equipped and tested it was decided to equip 
a bimetallic line, i.e., а copper-covered iron line, with Pupin 
coils, for further experiments, and the existing Berlin-Stral- 
sund line, 240 km. long, of 4 mm. bimetallic wire, was chosen. 
: la coils, at 4 km. intervals, were fitted in pot-shaped por- 
eam cases (Fig. 5), while the lightning protectors remained 


the same as before. This new form of coil pot was resorted 
to because the Berlin-Frankfort apparatus was not perfect 
from a mechanical point of view. 

This line also showed a great improvement in speech after 
fitting with coils. 

Hamburg—Konigsberg Bimetallic Line.—The 920 km. 5 mm. 
bimetallic line between Hamburg and Königsberg was then 
equipped with coils, using the same apparatus. The talk on 


Fig. 4.—SiNGLE Соп, APPARATUS IN POSITION ON BERLIN-FRANKFORI 
LINE. (First installation.) 


this line without coils may be considered equivalent to a 3 mm. 
bronze line. This line, however, was much affected by dis- 
turbances from high-speed telegraph circuits, which were run 
on the same poles. The loaded line was, therefore, first trans- 
posed at intervals of 500 metres, and this, whilst appreciably 
reducing the disturbances, did not remove them altogether. 
The principal source of the disturbance was then traced to a 


Fic. 5.—SinGLE Соп, APPARATUS ON BERLIN-StRALSUND LINE. 


Siemens rapid telegraph line, and considerable improvement 
was effected by inserting inductance into the line in order to 
reduce the peakiness of the telegraph waves. The loaded line 
was naturally more susceptible to disturbance than the un- 
loaded line, owing to the greater transmission efficiency of the 
former. 

A second equipment was now carried out on the Berlin- 
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Frankfort line with coils mounted in a similar manner to those 
on the Berlin-Stralsund line. Although greater efficiency was 
reached than in the case of the earlier equipment, the mecha- 


attenuation length al of the 200 km. of 2 mm. line was 1:8. The 
following table gives the results of this test :— 


Lines. al observed. al calculated. | 


nical details were still found to be imperfect. During the cold 5 mm.+ 200 km. 2 mm. .................. QU een 2'8 

м { 19 - 6 d 1907 id - = e 4 mm. + 200 km. 2 T. Соле 3:3 eA VES 3:3 
winters о 06 an à consi erable proportion of the por- 2-5 mm. with coils--200 km. 2 mm. ... SA 2 9.8 
celain caps were cracked, from which bad contacts and the 


It will be noticed that the observed value of the loaded line 
is equivalent to the observed value of the 4 mm. unloaded line. 
Tests were also made on the loaded line with and without the 
unloaded terminal line, but these appear to be contradictory, 
as the observed result should have been better when the 


introduction of moisture into the cases resulted. 
A third equipment was therefore installed on the Berlin- 
Frankfort lines. In this equipment the weight of the appara- 


Fic. 6.— NINGLE COIL APPARATUS WITH LIGHTNING PROTECTOR ON 
SEPARATE INSULATOR IN POsITION. 


tus was considerably reduced, and the coils were placed in 
metal cases which were completely soldered up. Separate coils 
were still used for the A and B lines. Fig. 6 shows the appara- 
tus mounted on the pole, and Fig. 7 gives the details. 

The coils had a mean inductance of 0:105 henry and à mean 
effective resistance of 5 ohms. The caleulated attenuation 
constant was 0-00176, which implied that the 2-5 mm. loaded 
line would be equal to a 5 mm. unloaded line, and this was 
found to be borne out by practical test. А further series of 


Fic. 7.— SINGLE Com APPARARUS WITH METAL COVER REMOVED. 


tests was carried out by a special speech method devised by 
Prof. Breisig, the details of which are not given. Comparisons 
were made of the loaded line against 5 mm. and 4 mm. unloaded 
lines, and 200 km. of 2 mm. line was connected to the end of 
the line under test, so that when the loaded line was tested the 
reflection losses would be reduced to a minimum. ‘The 


Fio. 8.— ExNrERIMENTAL DOUBLE Соп, APPARATUS WITH SEPARATE 
LIGHTNING PROTECTORS ON BERLIN. MAGDEBURG. LINE. 


loaded line is terminated by the unloaded line, and the 
reverse of this appears to have actually been the case. With- 
out further details, one is inelined to attribute the error to the 
method of making the test. 

The Berlin-Frankfort line has now been working with the 
new apparatus for about a year without the least mishap, 
although the line has gone through the thunderstorm period 
of last summer and the cold period of last winter. 


Fic. 9.—ExPERIMENTAL DOUBLE Соп, APPARATUS ON POLES, BERLIN- 
MAGDEBURG LINE. 


Dr. Ebeling refers to a series of tests made by means of an 
oscillograph, which appeared to confirm the improvements 
obtained in practice. He gives no further particulars, how- 
ever but states that further tests are required. It was now 
decided to equip some lines with double coils—.e., coils having 
the two windings for the A and B lines wound on one core. 
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After the Berlin-Magdeburg line previously referred to had 
been reinstalled for some considerable time with double-wound 
coils, which gave satisfactory results, the use of double coils 
was generally adopted. Fig. 8 shows the complete apparatus 
as now used, with the coils enclosed in metal case, and Fig. 9 
the same apparatus mounted on the pole. 

A considerable number of these coils have been employed 
by the Austrian Government and also by the Royal Prussian 
Railway. 

In one district, where in the summer of 1908 very violent 
storms occurred, not a single coil was damaged by lightning. 
The Paper concludes with a consideration of the economic 
value of loading aerial lines. | 

Dr. Ebeling first points out that a 3 mm. bronze line loaded 
is at the least equal to a 4:5 mm. unloaded line, allowing for 
reflection losses. Then, as 1 kg. of bronze costs 1:70 marks, 


lkm. double line of 3 mm. bronze costs ............ 220 marks. 
lkm. , 4:5 тт.  . ТЕТЕ 500  ,, 
Saving by using 3 mm. bronze ........................... 280 ss 


The price of coils when spaced 8 km. apart is about 50 marks 
per kilometre, so that 1 km. of 3 mm. loaded line costs 270 
marks. Approximatelv, therefore, the loaded line costs half 
that of an equivalent unloaded line. 

With a 600 km. loaded line of 3 mm. bronze, therefore, the 
saving would be about 138,000 marks (£6,900). 

The Paper was followed by a discussion, which was not pub- 

lished at the time these notes were made. 
. This Paper is of considerable interest, as it gives a very good 
idea of the progress made in Germany in the loading of over- 
Dead telephone lines. The experiences of others in the loading 
of overhead conductors has led to the general conclusion that 
the insulation of the lines must be maintained at а decidedly 
high figure and doubt has even been expressed in some quarters 
as to the possibility of maintaining lines at a sufficiently high 
insulation in a damp climate to enable the advantages of loading 
to be realized. It is permissible, however, to infer from Dr. 
Ebeling's Paper that no special difficulty from low insulation 
has been met with in Germany. 


THE APPLICATIONS OF ELECTRICITY TO FIELD 
.ENGINEERING.* 
BY COL. В. Е. B. CROMPTON, С.В. 


The applications of electricity to field engineering may be 
divided into three heads: first, for army signalling, which, when 
electricity is used, has advanced through the various forms of the 
telegraph, field telephone and, last, but most important, that of 
wireless telegraphy. Тһе second is its application as a ready and 
convenient means of producing light, either in large units for search- 
lights or projectors, or in smaller units for carrying on operations by 
night, or for lighting field hospitals. The third is that by which the 
lectrie transmission of power can be made available for providing 
power plant at points where such is needed in field operations. 
Among these may be mentioned pumping plant for field water 
tupply, power for driving machine tools in field workshops ; and it is 
probable that at no distant date electro-chemical developments 
might he made available for the purification or sterilisation of water 
‘upply, and for other sanitary or hygienic purposes. | 
. On the question of the field telephone some personal experience 
m the South African War may be useful to record. When studying 
the equipment for the working of the field searchlights it was decided 
to take out a certain number of bicycles, on which could be mounted 
reels carrying wire which, it was hoped, it would be possible to lay 
on the veldt as a convenient means of communication between the 
generating plant and projectors. It was found, however, that such a 
‘hort length of insulated wire could be carried that a few miles of 
very fine uninsulated No. 22 gauge copper wire was taken out on 
reels, and this was found to be unexpectedly useful, for the surface 
of the veldt was rarely insufficiently dry to insulate this wire, 50 
that it was possible to obtain audible speech through the Swedish 
Cavalry pattern field telephone equipment up to distances of several 
miles, and what was still more unexpected, although these circuits were 
frequently interrupted Бу stray cattle, ог by vehicles cutting the wires 
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and dragging the several ends some distance apart. it was found that 
it was still possible to get audible speech through the very consider- 
able gap at these points of fracture, and that the speech was very 
good when the two ends, although separated, had been dragged for 
some little distance, as was usually the case, so that the few yards of 
wire close to the fractured ends were practically parallel to one 
another. This fact is mentioned, for it shows how easy it was 
to provide a very simple means of telephone communication by 
carrying on ordinary bicycles reels of wire weighing only 20 Ib. 
ог 3016. The radius of action of this equipment would, of course, 
be greatly increased if the modern motor bicycle were used. Under 
such conditions great Jengths of this same wire could be carried, and 
there is no doubt that improvements can be made in the condenser 
portion of the transmitting and receiving apparatus, which no doubt 
was the cause of our being able to obtain audible signalling through 
such considerable air gaps. 

As regards wireless telegraphy, during the manœuvres which have 
taken place during the last two or three vears, the author has paid 
close attention to the working of the Muirhead equipment, which is 
the one that has, up to the present, been used both by the Royal 
Engineers and by the Wireless companies in London, under Colonel 
Bain, and has formed an opinion that this wireless equipment 
is capable of very great further development in the direction of 
making the transmitting and receiving stations entirely self-contained 
and self-propelled, in other words that each station should consist of 
one or possibly two motor cars, carrying the generating and trans- 
mitting machinery, and also supporting the poles or antenne or other 
means of keeping stretched the transmitting and receiving wire. 

After referring to the early history of electric lighting, and to the 
difficulties attendant on the use of glass mirrors owing to gun fire— 
a difficulty which was overcome by mounting on springs the Mangin 
mirror—the lecturer said that the use of projectors was rapidlv 
extending for naval purposes, and also at defended ports where 
large searchlights were fixed in emplacements so as to enable the 
approach of the enemy to be observed during the darkest nights 
whether as a fleet, squadron, single vessel or even torpedo boat. 

At the time of the South Afriean War, however. the problem 
had to be faced not only of making the searchlights or any other 
artificial lights we might wish to use conveniently portable, but also 
to devise the simplest method of generating the current required. 
Eventually it was decided to employ small traction engines; these 
drove dynamos by belts, the dynamos heing mounted on brackets 
fixed in front of the smoke box. "This arrangement was used in 
connection with the projectors which, towards the latter end of the 
war, were mounted in fixed positions at various points in the Trans- 
vaal and the Orange Free State, and did good service in sweeping 
the veldt with a strong beam. They were also very effective in 
assisting to protect some of the collieries on which the supply of 
coal for Army purposes depended. and no doubt the employment of 
the searchlights on the headworks of these collieries enabled the 
defending force to be greatly reduced. Probably the main reason 
why the projectors themselves were so seldom at first employed in 
field work, was that the engines and dvnamos were found so useful for 
supplying electrical energy for lighting purposes for the reinstatement 
of bridges, for certain deviation work on the railway reconstruction, 
and, most important of all, at points where stores required to le 
transhipped by night from the railway to the A.S.C. waggons, that the 
three sets of engines and dynamos were always at work and could not 
be spared for work admittedly experimental in connection with 
projectors. 

The proper position of a searchlight emplacement in respect to 
the guns the firing of which it*is intended to aid, is a problem which 
has been much discussed, and on which very varying opinions still 
obtain. Personally the author is against fixed lights. He be- 
lieves that artillery fire at night can be rendered most effective by 
the searchlights being movable, along a certain track in a covered 
way parallel to the front to be defended. the position on this track 
being communicated by signal from the officer directing the artillery 
fire, who again is informed by the gun layers which positions give 
them the best sight of the fairway and of the enemy's approach. 
At any rate, he believes that as far as we know the best practice for 
placing searchlights in defended positions is not in fixed emplace- 
ments, but that covered wavs should be provided along which 
several of the searchlights can be easily moved and directed, in the 
manner above described. 

In the early days searchlights, both on land and sea, were provided 
with inclined lamps ; at sea these at first were nearly always hand 
worked, but on land. in a few cases, thev were provided with 
automatic means of maintaining the length of the arc, but the 
lamps taken out to the Cape were automatic and provided with 
horizontal carbons, and this arrangement has since been practically 
universally adopted. The lamp now used by the Admiralty, and 
designed at Chelmsford, is the same pattern as the lamps designe 
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and used in South Africa. Much improvement has been made in 
the mirrors. The Mangin mirrors were very effective, but very 
heavy. Their weight threw the whole projector out of balance, 
and Parsons, Chance and others in this country produced glass 
mirrors of much less weight and quite as effective. Just about the 
time of the war Cowper-Coles invented the palladium-faced metal- 
lic mirror, and some of these mirrors were taken to the Cape in 
addition to those of the usual glass pattern. Мг. Parsons also dis- 
tinguished himself by improvements in methods of grinding parabolic 
mirrors, and succeeded in getting short focus mirrors to work, which 


Fic. 1.—306 iN. MILITARY PROJECTOR. 


were far more effective than the long focus spherical mirrors which 
had been hitherto used, and further than this he devised methods by 
which a beam could be projected through a narrow vertical slit, 
such as a porthole, the searchlight itself and the men working it 
being thus protected from the enemy's fire. 

The latest thing now under discussion are the gold-faced mirrors, 
which have been introduced here and abroad, and which, although 
they are slightly, that is to say about 5 per cent., inferior to silver- 


. Fic. 2.—BasE or 361N. ELECTRICALLY CONTROLLED PROJECTOR, 
SHOWING TRAVERSING MOTOR. 


plated mirrors when both are equally well polished, yet the gold 
preserves its surface, and hence its reflecting power. 50 much better 
than silver, that after a few hours’ exposure the gold-plated mirror 
has the advantage. 

Recently a good deal has been done in the perfecting of searchlights 
forgnaval purposes. They have been made automatic, all move- 
ments worked electrically and controlled from the bridge, and a great 


deal has been done to render them easily dismounted, and taken 
below during daylight hours, 


As has been already pointed out, after all the means of rapidly and 
economically producing artificial light for night operations at rail. 
head or other railway reconstruction works, reconstruction of bridges 
or of deviations is probably the most important use for electricity 
in field service. The equipment at the Cape was of the crudest 
description, and while valuable experience was gained with it, as 
far as the author is aware no attempt has been made to standardise 
or to reproduce in à more permanent form the very crude systems 
of derricks, poles, cable reels and other appliances which are necessary 
for these methods of lighting. | 

One of the difficulties met with in working field searchlights, as well 
as in working the detached installations, was the great weight of 
the cables that have to be handled. This was because low-pressure 
current was used. All the searchlights were arranged in parallel, 
consequently the currents dealt with were large. It is evident 
that for the future it would be far better to standardise all the 
cables so as to be of the right section to carry about 10 amperes, 
and to generate at about 1,000 volts. To arrange small arc lights for 
depot lighting purposes in series circuits, and for searchlight or for 
lighting by means of incandescent lamps to use motor transformerr 
to bring down the 1,000-volt to a working pressure of 80 voltss 
which is а convenient one to use at the terminals?of the lamps of the 
searchlight. Although this arrangement was fully worked out and 
laid befor: Army Headquarters at the time, as far as the author 13 
aware it has not been acted on. Even at that time there would 
have been no difficulty in placing the motor transformer, that was 


Fic. 3.—30 IN. ELECTRICALLY CONTROLLED PROJECTOR. 


then necessary, on the limber of the searchlight. In these days of 
auto-transformers the matter can be very much simplified. Not 
only is the transformation effected with one revolving armature. 
but the ratio of pressure transformation can be varied through very 
wide limits. The author is therefore justified in thinking that the 
current for the field searchlight equipment should always be gener- 
ated in such а manner that the cables need only be of a size to 


carry 10 amperes, and that the transformation be effected at or near 
the point of employment. | 


It is obvious that the two great commercial developments of arc 
lighting which have taken place during the last few years, namely, 
that of enclosed arc lamps with the reduction in the size of the unit. 
and the great reduction in the labour of re-carboning, and again for 
larger units the use of flame arcs, will both of them be advantageous 
for the lighting of such night operations as were found necessary 
in South Africa. But for other uses, such as those that are about to be 
described, the metallic filament lamps which are now being so rapidly 
introduced will also take their part. Artificial lighting by means of 
incandescent lamps was found of great use in the field hospitals. 
Many difficult and dangerous surgical operations were able to be 
carried on during the night, and life was thereby saved, and every- 
where it was generally admitted that the work of our great field 


hospitals was greatly helped by our being able to fit them with 
electric light throughout. | 
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Towards the latter period of the war two or three systems of 
defence lighting using incandescent lamps were used. It was found 
that it was possible to fit up wire entanglements and other spots, at 
which it was desirable to have early notice of the approach of the 
enemy, with incandescent lamps which were so screened and directed 
and controlled that the sentry on hearing any noise could switch on a 
particular circuit of lights at some distance from himself which thus 
enabled him to locate a scout or spy endeavouring to obtain access to 
the defended position. This use of artificial lighting for the defence 
of fixed posts deserves further working out. 
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Fig. 4.—DiAGRAMMATIC ARRANGEMENT OF (CABLE. WAGON AND 
CONTROLLER FOR MILITARY PROJECTOR. 


The third group, namely, the use of electric transmission of power, 
has not as yet been taken at its full worth. The fact that power 
can be supplied by overhead or buried cable to considerable dis- 
tances from the generating source will no doubt enable many opera- 
tions demanding the use of power to be carried on in isolated 
redoubts or other defended posts. It is hardly necessary to enume- 
rate the number of such applications. Many defended posts are 
placed on high ground where the water supply is very difficult to 
obtain, and where hitherto it has been found necessary to send 
horse-hauled water tanks under escort, either daily or at frequent 
intervals of time. In such cases pumping plant could be installed 
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Ро. 5.—Diacram or EXTERNAL CONNECTIONS FOR ELECTRICALLY 
CONTROLLED PROJECTOR. 


on the low ground, water supplied under pressure through small 
Pipes, and the power transmitted by wire from a generating source. 

, same power, of course, would be very useful for driving the well- 

nng machinery which has now become a regular part of the field 
"quipment of a modern army. It is evident, also, that the enormous 
increase of mechanical appliances that must be carried by the 
modern army demands that the means of repairing or replacing 
damaged parts by spare parts should be carried on at a point as 
hear to the front as possible—in other words, that the floating work- 


shops that now accompany our fleets at sea must be imitated on 
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land by portable workshops forming part of the engineers park; 
but the ready way in which electrical power can now be applied 
will enable the engineer's park to contain machine tools and thus 
enable repairs and renewals to be carried out in a way that was 
quite impossible when hand power only was available. 

Although it is practically certain that great developments will 
take place in the direction of electrie transmission of power to aid 
the field engineer, up to the present little has been done, mainly for 
the reason I have shown, that it is only since the Russo-Japanese 
War following on our own South African War that we have realised 
the very large part that electric lighting must take in field operations. 
As I have shown, the equipment for lighting has been very insuffi- 
ciently considered, but as soon as it is considered and provided, the 
power and other uses which I refer to in my opening remarks are 
sure to receive further development. 

Probably the best means of instantaneously generating the 
electrical energy required for field operations, whether for search- 
lights, incandescent lighting or transmission of power, would be by 
using tractors or motor waggons fitted with electrical transmission 
apparatus. There are several forms in use, the Thomas system 
being one which appears particularly suited for the purpose. The 
power unit, in this case an internal combustion engine, drives a 
generator directly coupled to its crankshaft, and the torque required 
to propel the machine is communicated through a motor and the 
Thomas system of gearing. The system is one which lends itself to 
ready disconnection of the generator and motor as transmission 
apparatus to work as one unit for generating energy for external 
use either for lighting purposes or for transmission of power. 

In the course of the lecture a number of interesting photographs 
were thrown on the screen, showing the development of the search- 
light from the earliest days, and especially the types used by the 
men of the Electrical Engineers (London Division) during the 
South African War. Just recently portable searchlight sets have 
been designed and made by Messrs. Crompton & Co. for a foreign 
government which embody the ideas enunciated in the above Paper. 
The accompanying illustrations show one or two types of modern 


scarchlight and the way in which they can be controlled from 
central points. 


AUTOMATIC PROTECTIVE SWITCHGEAR FOR 
COLLIERY SERVICE.* 
BY E. B. WEDMORE. 
Summary.—The author discusses the arrangement of trip coils and 
the discriminating action of automatic leakage devices in mines. He 


also refers to armouring and the earthing of the neutral point of three- 
phase generating plant. 


In making any comparison between alternating and direct-current 
systems, there is an inherent difference which materially affects 
leakage problems. Should one pole become earthed on a direct- 
current system, the generating plant serves to maintain a constant, 
positive or negative charge on the other pole, the charge on the 
whole system remaining stationary. On an alternating-current 
system, however, owing to the repeated alternation of polarity, if 
one pole were.to become earthed at any point, the generating plant 
would alternately charge and discharge the whole system through 
that point. This charging current serves to screen any change in 
the insulation resistance of the system, and on high-tension systems 
of any magnitude increases the risks arising from leakage. The 
recommendations embodied in this Paper apply principally to alter- 
nating-current systems, and the discriminating devices in particular 
are suitable only for alternating-current service. 

On a completely insulated three-phase system, complete protec- 
tion can be obtained by the use of automatic switches having trip- 
ping devices connected in two only of the three conductors. Where 
the mid-point of the system is earthed, a fourth conductor, namely, 
the earth, comes into use, and serves as a return conductor in case 
the insulation between one conductor and earth breaks down; 
therefore, in this case a tripping device is inserted in each phase, so 
as to obtain complete protection. This arrangement gives equal 
protection against overloads, faults between phases and faults to 
earth. 

On high-tension circuits it is customary to employ current trans- 
formers to excite the trip coils ; and where this is done it is possible, 
by a simple artifice introduced by the writer, to obtain independent 
control of the adjustments for operation on overloads and on leaks 
to earth. This consists (see Fig. 1) in the transfer of one trip coil 


* Abstract from the “ Transactions " of the Institution of Mining 
Engineers, by permission of the Council, of a Paper read at a meeting 
of the Midland Institute of Mining, Civil, and Mechanical Engineers, on 
December 5th last. 
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from the usual position into a return circuit common to the three 
current transformers. This coil will then be operative only on 
faults to earth, and the other two will take care of all overloads or 
faults between phases. By the use of this device independent 
control is obtained of the adjustments for operation on faults to 

For example, the overload coils at 1 and 2 
may be controlled by a delaying device adjusted to operate on a 
sustained overload, but to prevent the switch from operating on a 


earth and on overloads. 


momentary overload. At the same time, the third trip coil may be 
adjusted to operate instantaneously on a leakage current of less than 
normal load. 

Mr. Robert Nelson’s suggestion * consisted substantially in the 
provision of devices capable of automatically disconnecting feeders 
in case of a small leak. By the use of a sensitive relay at point 3, 
the protection required is obtained without the use of the special 
transformer, carrying all three conductors, previously suggested for 
this service. Where a sensitive relay is employed, it is necessary to 


OURRENT- 
TRANSFORMER 


Ею. 1. 


ensure similarity of the three current transformers, as otherwise, 
вау, оп а momentary overload, a current would flow in the relay, 
representing a spurious leak. This current, due to internal diffe- 
rences, is kept within limits by using a form of overload device 
which normally makes no demand on the current transformer. This 
takes the form of a trip-coil shunted by a low resistance fuse (Fig. 2). 
Where relays are employed, the oil switches are operated by trip 
coils excited off any convenient source of supply, preferably inde- 
pendent of the alternating-current supply, such, for instance, as the 
exciter circuits or a small battery. Where individual motor or 
other circuits are furnished with a low-voltage release, this may be 
utilised for the purpose, the relay short-circuiting the winding ; 
and a current limiting resistance is used in series, as shown in Fig. 3. 
When installed in this way, the use of leakage devices involves a 
minimum of addition to the usual equipment. The current trans- 
formers provided for the usual instrument equipment serve also for 
the automatics, and the relays—only one of which is required on 
each three-phase main—are the principal addition. 

Should such a device be installed on any feeder, any leak to earth, 
not only in that feeder, but in any distributing circuit fed by that 
feeder, will be effective in cutting off the supply. It may be argued 
that, in the case of а bad “ fall" the immediate disconnection of 
electric supply from that part of the mine is justified ; but such a 
course cannot be contemplated in case of a leak developing. say, on the 
terminal board of a small motor. The writer proposes to overcome 
this difficulty by the use of leakage devices in series. To render 
this arrangement effective, some discriminating arrangement is 
necessary, as à leak on any one motor will affect all the devices in 
series, right back to the generating plant. This may be obtained 
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by grading the settings of the leakage devices, using a fine setting 
for individual motors, a heavier setting for branch circuits, and a 
still heavier setting for the main feeder. In the rare event of a 
heavy fall or other accident causing sudden and extensive damage 
to a cable or other device, one cannot guarantee discriminating 
action. Tests have shown, however, that discriminating action 
can be obtained in some measure in the majority of instances of 
severe damage, even on high-tension systems; whilst on systems 
of medium voltage the shut-down is confined to the damaged circuit 
in nearly every instance. 

The author next gives particulars of various tests carried out on 
some cables supplied by Messrs. Callender's Cable & Construction 


* Paper on “ Electricity in Coal Mines," Trans. Inst.M.E., 1909. 
Vol, XXXVII., p. 459. 


Co., Mr. R. Nelson (H.M. Electrical Inspector of Mines) being pre- 
sent at some of the tests. The cables were laid on a hard founda- 
tion of iron blocks, and in some instances were deliberately placed 
across the sharp corners of the blocks. Damage was caused in 
three ways :—(a) By dropping on to the cable, from a height, a 
15 cwt. pug intended for breaking up heavy castings ; (b) by repeated 
blows with a heavy hammer ; (c) by the use of а blunt cutting tool, 
driven home with à heavy hammer. These tests show the rapidity 


with which the relays operate and their ability to discriminate with 
only а small difference in the settings. 

Next, as to the important question of reduction of risks from 
explosion and fire, a number of comparative tests have been made, 
firstly with leakage relays in use, and, secondly, without such relays. 
In order that fire and smoke might issue, it was found necessary to 
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damage the cable very severely, and the most effective means proved 
to be successive blows of a heavy hammer. When the relays were 
not in use, smoke and flame issued in several instances; but in no 
case was it possible to produce any sign of flame, or even of smoke, 
when the relays were in service. The arcing would have been more 
marked, especially in the case of the 500 volt cable, if the branch 
circuit had been protected by common series fuses having a time- 


limit three or four times as great on a given overload as those 
employed in shunt to the trip coils. By a converse argument it 
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might be thought that if over-load devices giving а much shorter 
time limit had been employed, the same immunity from fire would 
have been obtained as was obtained with the relays. There 18 
ground for this conclusion only in the case of very severe damage 
causing a rapid rise of current; but by the use ob such devices all 
faults would have to develop into heavy faults before they could be 
dealt with, and would lead to failure of supply on momentary heavy 
overloads. The dangers attending the use of electricity in mines 
are threefold, viz., (1) danger from shock, (2) danger from fire, and 
(3) danger from explosion. Leakage is in all these the principal 
contributory cause. Danger may be reduced to a minimum if 
armoured cables be employed, whereby all live parts are enclosed 
throughout, from the main switchboard to the individual pedo 
by а continuous metallic covering well earthed. Every switch, 
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motor, or other device, should be ironclad and provided with sub- 
stantial fittings for making mechanically and electrically sound 
connections between the metallic cases and the metallic armouring 
on the cables. Fig. 4, for example, shows a typical joint between 
the cable armouring and a metallic case in which the armouring is 
firmly held under a solid metal clamping plate. This joint, if made 
with lock washers under the nuts, will never come loose. Several 
types of flexible cables suitable for this system are obtainable with 
metallic armouring. If this system be employed and efficiently 
carried out with apparatus and material designed for the purpose, 
all leakage currents will be confined to the metallic covering, thus 


the solenoid control advocated, he thought the first two objections were 
removed, and he anticipated the maintenance cost would also be reduced. 
The low voltages and current with solenoid control would also be 
beneficial to the equipment. The absence of skidding was highly 
appreciated by the motormen. The Paper did not claim to remove 
objections (3) and (4). Regarding the disadvantage due to contacts 
likely to get out of order with dust or dirt, &c., he mentioned that his 
department now regarded this fault as à minor one, for the following 
reasons :—During a day's run of 120 miles they had ascertained that 
there was almost one application of the brake per mile per car. There 
were 600 cars on an average running per day. That meant there would 
be about 18,000,000 applications of the electric brake per annum. For 
the year 1909, in the “ defect " reports received, only 17 were for defec- 


removing all risks except those arising from actual rupture of, or 
severe arcing in, the cable. If automatic leakage devices be em- 
ployed, the danger arising from these risks also is reduced to a 
minimum. 

It is true that where the earthed neutral system is employed the 
majority of defects will result in leaks which will cause the auto- 
matics to operate before the fault can be discovered by other means 
and the faulty portion isolated. Where, however, discriminating 
devices are employed, and especially devices such as the leakage 
devices advocated by the writer, the electric supply should not be 
disturbed except at and beyond the point where the defect exists. 

In the past where the neutral has been earthed, it has been neces- 
sary to employ a connection capable of passing sufficient current to 
operate the overload device with the heaviest setting on the largest 
feeder. Where there are but few main feeders this involves every 
fault developing into a heavy load on the system before the auto- 
matics operate; and should only a portion of the generating plant 
be running, a fault in a main feeder amounts to a short-circuit on 
the system. Where leakage relays are employed, however, it is 
possible to employ a resistance in the earth connection, which limits 
the leakage current under the severest conditions to a fraction of 
normal load. Such a connection will not prevent the operation of 
the leakage devices with certainty, and will serve under normal 
conditions to hold the mid-point of the system at earth potential ; 
neither will it interfere with the function of the earth connection in 
preventing the development of small static disturbances. 

The use of the armoured system with the neutral earthed ensures 
every defect receiving prompt attention, as every defective portion 
is promptly isolated and put out of service; and this tends to 
ensure efficient supervision, inspection, and maintenance. 

Another objection urged has been that there is greater risk of 
shock from touching live metal where the mid-point is earthed, 
the idea being that the potential at the point touched is reduced to 
earth potential through the operator's body if the whole system is 
insulated. Where continuous metallic protection is provided, there 
is little opportunity of coming into contact with live metal. In 
any case, the added safety resulting from not earthing the mid- 
point is negligible except on the smallest systems, as the charging 
current of the whole system has to pass through the body of the 
operator before the potential is reduced. 

The consideration of automatic devices necessarily involves the 
discussion in detail of all kinds of trouble and sources of weakness. 
This tends to produce a false impression of insecurity, unless the 
arguments are carefully followed and due weight given to the com- 
parative infrequency of occurrence of many of the abnormal con- 
ditions dealt with. The purchase of good material and appliances 
в undoubtedly the surest way of automatically reducing danger and 
controlling continuity of supply, and amongst the latter may well 


be included appliances designed to meet the risks peculiar to the 
mining industry, 


ELECTRIC BRAKING ON THE GLASGOW CORPORA- 
TION TRAMWAYS. 


The following is an abstract of the discussion which took 
Place at a meeting of the Glasgow local section of the Institu- 
tion of Electrical Engineers when Mr. A. Gerrard read his 

aper on this subject. An abstract of this Paper appeared in 
our issue of April 8th, and of the discussion when this Paper 
жаз read in London in our issue of April 15th. 

í Mr. J . FERGUSON (chief engineer, Glasgow Corpn. tramways) said he 
id that the experiments were carried over a lengthy period in all condi- 
В of weather and track, and the results obtained were valuable. 

ү КҮШ the following were some reasons for not adopting electric 
oe d :—{1) Rapid application caused skidding ; (2) frequent use at all 
e ` sent up maintenance charges; (3) their safety depended upon 
kal н: contacts, which were liable to get out of order; and (4) 
d ne brakes could only be usefully applied on a running car—t.c., 

У could only be tested under running conditions. With regard to 


tive electric brakes, a truly satisfactory result. 


Mr. W. McWHIRTER thought that thanks were also due to the Glasgow 


Tramways Committee, as it was most unusual to find a Corporation 
(except on the Continent) making public any experiment like this. Не 
asked Mr. Gerrard for the cross-section of the magnets. No doubt the 
length of core caused the weak pull According to the curve shown, 


the magnet appeared saturated. The magnet had far too little iron in 


it, as with 5 amperes there was 50 per cent. more pull than at 40 amperes 
in the older make. In type 26С the pull was doubled. In type 25B he 


thought the magnets too powerful. They were very unstable on the 


straight part of the curve, and he was sure this would be very marked. 


Referring to the enormous rise in voltage, he thought the design of 
the traction motors contained too much iron. Experiments showed the 
magnetisation of these to be low down on the curve. Nodoubt, of course, 
the motors were designed for traction purposes only, and not for braking 


effects. The application of the solenoid control would shunt the field 


magnetisation and thus reduce the tendency for the voltage to risc. 
This was quite а good arrangement, and he thought it had come to stay. 
Regarding the pull, he mentioned that from experiments he had found 
it possible to get 160 lb. per square inch tractive effort. 

Mr. MAXWELL (Electric Control, Ltd.) thought the most important 
point was not touched on, namely, the usefulness at low speeds. "The 
combination resorted to in Glasgow of both hand and electric brakes 
was, he thought, not good practice. He thought the car should have a 
lower schedule speed. In speaking with Mr. Dalrymple recently on 
brakes, the latter said air brakes required more room than it was possible 
to give on the single truck cars at present in use, while double trucks or 
double bogies were too long and not suitable for turning the corners, 
The schedule speed was, he believed, 6 miles per hour on the average. 
He instanced that American practice was to have four 30 B.H.P. motors 
per car and air braking. 

Prof. Barer (Edinburgh) confined his remarks more to the surging 
effect referred to. He imagined some was due to the electromagnets 
being sluggish. If an air-gap were introduced in the track magnetic 
circuit it would, he anticipated, accelerate the magnets coming off and 
reduce the surging. He agreed with Mr. McWhirter that there was too 
much iron in the motors. At 4 miles per hour he presumed {һеге would 
only be 2 or 3 amperes for solenoids, but he did not think that was a 
point against it. 

Mr. Sam. Mavor asked for the contact sectional area of the magnet. 

Councillor Hory (member of the Glasgow Tramways Committee) 
thought the Paper was an excellent and huge advertisement for the 
Westinghouse Co. Не advised the officials to devote more time to find- 
ing out what could be done, not on what was being donc. 

Mr. ROBERTSON, who was interested in railway brakes, asked Mr. 
Gerrard if he did not find that the 25B type solenoid would lift the саг 
off the tracks and cause the surging referred to, and also if the 1908 
type was still in use. 

Mr. Geo. STEVENSON asked for particulars of the cost and life of the 
brake shoes. Also, as the approximate miles per hour was given to three 
decimals, what sort of stop watch was used ? 

Mr. GERRARD, in reply, said the area of core in the old {уре of brake 
was Jin. diameter, and in the new 26C 5 to 6sq in. The shoe area 
in the old type was 23 sq. in., in the new small type 23 sq. in., and in the 
new large type 26 sq.in. Не found the small new type was the best for 
coasting. Не agreed with Prof. Bailey's remarks that the large magnet 
was sluggish. "There was an excess of iron in the traction motors, but 
they were not designed as everyone knew for electric braking purposes, 
as this system of braking was unheard of 15 ycars аро. He had been 
requested to curtail the length of the Paper: however, he could assure 
them that solenoid braking was as good at 2 miles as at 18 miles per 
hour. The hand brake was seldom used, as it was found that the electric 
brake was quite good and efficient, and experiments proved that the 
latter was better at 3 miles per hour than the hand brake. lt was found 
that the freedom from accidents with electric brakes was such that thev 
were not warranted in equipping the cars with air brakes: а step which 
would only increase the weight of the cars without giving additional 
security, as accidents were not unknown with air brakes. The surging 
referred to was principally due to badly trimmed brake shoes. Solenoid 
shoes, of course, would reduce this. There was no air-gap in the magnet 
circuit. The large magnet was sluggish, but the practice was to put in 
even three magnets. Regarding Councillor Hoev's remarks, he could 
assure him they had come to the last word in electric braking. but. with 
regard to advertisement he might say that both the Glasgow Tramways 
Department and the British. Westinghouse Со. had spent money jn 
makiag the experiments, and any advertisement therefrom could hardly 
be eliminated. The 1908 design was not now used. He could not sav 
anything as to costs, except that it was anticipated that the running and 
maintenance costs would be very much reduced, the armatures not being 
subject. to such severe service. 
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PHOTOMETRIC UNITS. 


When asked what sort of person an archdeacon was, 
DISRAELI said that he was а man who performed arch- 
diaconal functions. In the same wav, he would probably 
have said that a candle-power was the power of a candle, 
and a horse-power the power of а horse. He may very 
possibly have been right about the ecclesiastic ; but the 


candle-power and horse-power are not to be disposed of in 


the same саху manner. The candle and the horse were prob- 


ably the best things of their kind in the worlds of lighting 
and traction a hundred vears ago ; but now they seem rather 
out of date, and are not to be taken very seriously as 
scientific units. 

Confining our attention to the candle, the English unit is 


a sperm candle, six of which weigh a pound, and which 


burns 120 grains of wax in an hour. Other countries have 


different standards, and the usual practice everywhere is to 
refer to some sort of primary flame standard, such as the 
Pentane, Carcel, or Hefner lamp. About a year ago 4 
serious effort was made to free the matter from the bewilder- 
ing confusion into which it had sunk, and to agree on an 
international unit for the expression of candle-power, The 
authorities in Great Britain, France and the United States 
agreed to adopt the same arbitrary unit, and this was 
certainly a great step forward. It involved practically no 
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alteration of the standard adopted in England and France, 
seeing that the English candle was almost exactly the same 
as the “ bougie -décimale " in France. But the American 
standard (which had not been so completely defined as that 
in other countries) had to be lowered by 1-6 per cent., and 
this was done on the understanding that the three countries 
would unite in keeping the unit constant, and would 
call it the International candle. As a matter of fact, it is 
evident there has never been any great difference between 
the three standards adopted by these countries, and it 
merely needed, as one would have thought, half an hour’s 
talk tosettle the matter. But theimmense inertia that had to 
be overcome is probably only understood by those who have 
had to do with International Commissions, and, even now, 
Germany remains outside the scope of any real agreement. 

It must be admitted to have been extremely unsatis- 
factory that no common standard could have been found 
that was agreeable to all parties. The most that could be 
done was to agree that 1 Hefner candle-power is equal to 
09 English candle-power ; or in other words, Germanv and 
England interpret the words " candle-power" in two 
different senses. From the scientific point of view, this 
difference is a matter of little importance, and it is easy to 
correct and allow for it. And, after all, it is absurd to 
suppose that photometry will ever be one of the exact 
sciences, except to the very few. This may sound heretical, 
but it is none the less true. Every observer has his own 
peculiarities; the only thing that can be said with certainty 
is that the personal equation tends to disappear if the 
number of observers is very great. The colour of the light 
is also a disturbing factor, the colour of the primary stan- 
dards being mostly reddish, whereas that of other sources of 
light may have a tendency in some other direction, which 
can only be neutralised by artifice. Experience in the 
observer ig only a form of artifice, by means of which the 
brain adjusts itself through certain trickery to compare 
things that are intrinsically different. Moreover, the 
primary standards are themselves liable to vary with the 
amount of atiaospheric moisture, or pressure, or with the 
quantity of carbonic acid present in the air. With all these 
independent variables, exact results cannot, as a rule, be 
expected. Yet International Commissions have almost 
always confined themselves to the scientific aspect of the 
matter, and, seeing that no standard lamp has been found to 
be perfect, the expression “ candle-power," which is the 
only thing that interests the commercial world, has been 
left to shift for itself. 

Wherefore, seeing that at best only an approximation 1s 
to be attained, it seems impossible to suppose that a truly 
international agreement, on а commercial basis, as to the 
meaning of “ candle-power ” is out of the question. Might 
hot the Institution of Electrical Engineers make friendly 
overtures to the Elektrotechnische Verein, with a view to 
the suggestion that in future German lamps should be rated 
according to their International candle-power, on the 
assumption that 1-11 Hefner candle-power is equal to 1 
International candle-power ? This proposal would not 
interfere in any way with the use of the Hefner lamp as a 
štandard, which is an excellent опе of its kind, though it 
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would certainly be preferable to adjust it to an international 
value. We do not know what objections the world of 
commerce in Germany, as distinct from the world of 
science, would be likely to raise. Possibly the position is 
hedged in with legal considerations. But it is expressly 
proposed to call the new unit the International candle- 
power, and therefore it is evidently different from the 
Hefner candle-power, or from any other candle-power to 
which the jurists might conceivably pin their faith. — 

The суше might reply to all this that the uncertainty pre- 
vailing is such that it cannot be removed by any such step 
as this. The rating of an incandescent lamp at 16 c.p. is 
notoriously only the roughest approximation ; and it is not 
so many years ago that arc lamps fell nominally under two 
headings—viz., those that gave 2,000 c.p., and those that 
only gave 1,000 c.p., the actual candle-power being neither 
of these values. Ап incandescent lamp is usually rated 
according to its horizontal candle-power in some direction, 
or according to its mean horizontal candle-power. In an 
arc lamp, the mean hemispherical candle-power is taken, 
while its light is never steady for a second at a time, and it 
is only possible to make an approximation by some rule-of- 
thumb method. Still, these are minor imperfections in our 
system, which cannot immediately be smoothed out of the 
way by a stroke of the pen. It is the difference of 10 per 
cent. between the German ratings and those of other 
countries, which introduces a wholly unnecessary element of 
uncertainty. Would it not, we ask, be within the province 
of the Institution of Electrical Engineers to approach the 
Elektrotechnische Verein in a business-like spirit in the 
matter? During Dr. Kapp’s year of office a specially 
favourable opportunity seems to present itself, as he 
has been at different times in intimate contact with both 
bodies. We think it is needless to say that the successful 
accomplishment of this task would be very thankfully 
received on all sides. | 


REVIEWS. 
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Auto-Transformer Design. By Arro. Н. Avery. 
Е. & Е. №. Spon.) Pp. 60. 3s. 6d. net. 

The cost of electrical apparatus of almost everv kind 
depends in a very great measure upon the magnetic qualities 
of the best iron, and the conductivity of the best copper. The 
slightest reduction in the iron losses or increase in the copper 
conductivity means in many cases a relatively great saving in 
material, Thus when some years since, the so-called alloyed 
iron was introduced with not much over half the hysteresis 
loss and negligible eddy current loss, it became possible to work 
at greatly increased flux density with the same core loss. But 
in small transformers, the design of which was controlled 
by the no-load loss and not by heating, the increased output 
due to working at higher flux-values meant higher permissible 
losses ; so that, instead of working at, sav, 30 per cent. higher 
flux density to get the old loss, one could work at 50 per cent, 
or 60 per cent. higher flux density, and 20 to 50 per cent. highcr 
current. density, and still get the same percentage no-load loss 
and full load efficiency. The output for a given size of small 
transformer could thus be nearly twice as much as before for 
the same efficiency, or, say, 50 per cent. above the old output 
with an increased efficiency. Then when the metal filament 
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lamp came, and with it the demand for small house trans- 


formers, it was not only possible to provide these transformers RECENT PHYSICAL RE SEARCH. 
at а smaller cost, but with less no-load loss and a higher 
POSITIVE ELECTRICITY 


efficiency than was formerly possible. 
BY D. OWEN. 


In the book before us, Mr. Avery deals first of all with the 
very great saving in material arising from the use of auto- 
transformer connections as compared with those of two- 
winding transformers, and with the advantages of balancer 
transformers when they can be emploved. After discussing 
the economy of metal filament lamps he proceeds to the 
elementary principles underlving transformer design. 

It would be easy to criticise the book in many particulars. 
The author, while not directly advising it, talks of cutting out 
the pieces of iron, which form the core, bv hand, and truing 
them with a file (p. 44). He talks of the energy taken from the 
mains by a true wattless current, although he explains that 
such current 13 useless for practical purpose (р. 40). Among 
other things he repeats the common statement that it is 
necessarv to insulate the corner bolts of cores to avoid eddy 
current loss. Is insulation really needed ? So long as such 
bolts are symmetrically placed with regard to the flux there 
ought to be no appreciable eddy current loss in the bolts. 

The author gives a complete account of the building of core, 
coils and case of one tvpe of transformer. 

Possibly the book may be a little disappointing to the 
actual transformer designer, but it is intended also for the 
user and the contractor, to whom it should prove very useful 
with its excellent photographs and good tables. D. К.М. 


Uber Elektronen. By Dr. W. Wies. 2nd edition. (Leipzig : 
B. G. Teubner.) Pp.39. M.140. 


As Helmholtz and Maxwell independently remarked, Fara- 
day's Laws of Electrolysis point to the conclusion that atoms 
of electricity exist just as surely as do atoms of matter. In 
liquids the ratio e/m of charge to mass is known to vary with 
the chemical nature of the ion, being least (nearly 10* E.M. 
units of electricity per gramme) in the case of hydrogen. The 
carriers of negative electricity in liquids are never less than 
atomic in size. In gases, on the other hand, during the passage 
of a current, we now know that there are present negatively 
charged particles of mass far smaller, namely, +; part of the 
mass of the H atom. Moreover, these particles are the same no 
matter what the gaseous molecule from which they are extracted. 
Furthermore, the mass of these negative particles appears to 
be purely electrical in origin; for it is found by experiment 
to increase with the speed in a way that had already been pre- 
dicted in the case of motion of a purely electric charge. 
Again, the effect of à magnetic field on the light emitted by a 
gas (the Zeeman effect) is evidence of the presence of negatively 
charged particles associated with the light-giving molecules ; 
and exact measurements establish very conclusively the 
identity of these particles with those found in the electric 
discharge in gases at low pressures. The phenomena of the 
conduction of electricity and of heat in metals have been cor- 
related on the assumption of the presence of these free electrons 
or corpuscles within the inter-molecular spaces of the metal. 

The existence of the nevative electron, or corpuscle, may now 
be regarded as firmly established. One or more corpuscles may 
be abstracted from a molecule. The molecule is then said to 
be positively charged. What is this positively-charged residue? 
Is the negative the only kind of electricity, the rest of the 
molecule being matter? Or is there a positive electricity, dis- 
tinct from the matter of the molecule ? Or is the residue left 
on separation of the corpuscle positive electricity, possessing, 
like the negative, inertia —in fact, all the inertia—of the particle? 
The first and third questions are clearly one and the same. 
An affirmative answer would mean thet the molecule was com- 
posed simply of negative and positive electricity, all the pro- 


perties of the molecule, including its mass, being explicable in 
terms of electricity. 


The progress accomplished since 1905 has not led to any 
revolution in the original conception of the electron theory, and 
the distinguished Würzburg physicist has been able to biing his 
original lecture up-to-date by adding a number of valuable 
notes. The most important recent development is the exact 
formulation of the principle of relativity, chiefly by Einstein 
and Minkowski. This principle, which renounces all possi- 
bility of discovering absolute motion, introduces some very 
novel conceptions of mass, space, time and force. But it has 
the advantage of throwing a bridge between ordinary and 
electromagnetic mechanics, and it is, moreover, strongly 
supported by the recent experiments of Bucherer and Hupak. 
The little work before us, though not bv апу means exhaustive, 
even as regards the enumeration of the departments of physics 
to which the electron. theory has been usefully applied, 18 
a lucid and more or less popular survey of many of its more im- 
portant results. E. E. F. 


Examination Questions in Electrical Engineeriog set by the 


City and Guilds Institute, 1900—1928. (Londou: S. Rentell & 
Co.) Pp. 95. 15 net. 


Accepting, then, the existence of the negative electron as 
proved, an important question arises as to what fraction of the 
mass of the molecule is due to the electrons present. Granted 
a sufficient number, the whole of the molecular mass might be 
accounted for as the electric inertia of the electrons. The 
number of electrons in a hydrogen atom would have to be some 
1700, in а mercury atom 200 times as many, end so оп. On 
this point ап important Paper by Sir J. J. Thomson appeared 
in June, 1906, laving down three lines of argument, based on 
experimental data, all leading to the conclusion that the 
number of electrons in the atom is of the order of its atomic 
weight (H=1). The number in a hydrogen atom would be 1, 
or at all events not a large multiple of 1 ; in the mercury atom 
200, and so on. This, if granted, leads to the result that by far 
the greater part of the mass resides in the positively-charged 
residue of the atom. What, then, is the constitution of this 
residue ? Is it composed of small units, which, like the elec- 
tron, are the same for all substances ? If so, what is the charge 
of each and its associated mass? Attempts towards the eluct- 
dation of these questions have been made mainly by examina- 
tion of the mechanism of the passage of electricity through 
gases. "These investigations show that in а vacuum tube there 
are rapidly moving streams of positively electrified particles, 
corresponding to the now well understood streams of electrons 
or cathode rays. These positive streams were first observed 
by GOLDSTEIN in 1886, being called Canal rays. They аге 
secn streaming through a hole in the cathode in a discharge 
tube, their direction being perpendicular to the front surface 
of the cathode and away from the anode. Similar rays are 


In this little book are given questions setin the three grades 
of the City and Guilds examinations in electrical engineering. 
To many of these questions, involving numerical solutions, 
the answers are given, and in the case of the papers set in 
1908 all the questions are very completely worked out. We do 
not profess to have read all the answers, but those at which 
we have glanced appear to be to the point, the only exception 
being one in which the loss in à transmission line 2 miles in 
length is given as 97:67442 H.P.—surely an undesirable degree 
of accuracy. We do not doubt that the book will prove useful 
to teachers, not merelv from the cramming point of view, but 


also in helping them to select. suitable problems with а mini- 
mum of trouble. 
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seen Streaming from the cathode in the opposite direction, 
from cathode towards anode; these are Goldstein’s K,-rays, 
also since denoted by the term ‘“‘retrograde rays." In all, 
Goldstein specifies five types of positively-charged ray in the 
vacuum tube. In hydrogen gas the canal and the retrograde 
ravs—to specify the chief types—are rosy red in colour; in air 
they are blue. They cause metallic salts, on which they im- 
pinge, to emit the characteristic light of the metal—e.g., sodium 
salts glow with an intense yellow light, salts of lithium with 
a red light, &c. When they fall on thin metallic films the film 
is disintegrated. Later on, in 1906, REICHENHEIM discovered 
the Anode rays, consisting of rapidly-moving positively-charged 
particles starting from the anode, one stream moving forward 
towards the cathode, a second stream in the opposite direction. 
These various streams of positively-charged particles may 
conveniently be grouped together under the title of PosrrivE 
Rays, as suggested by Sir J. J. Thomson. 

Whilst Goldstein traced the direction and apparent seat of 
origin of positive rays, WIEN made measurements of the ratio 
of charge to mass and of their velocity. The measurements 
disclosed the fact that the positively-charged particles con- 
cerned differ essentially from the negative electrons in having 
large masses of the order of the mass of the atom. In 1907 
Sit J. 7. Тномзом began a series of important contributions 
to our knowledge of these rays. Of these we will now give a 
brief account. The canal rays are found to possess speeds 
of the high value 2x 10* ems. per sec.—that is, nearly one- 
hundredth the speed of light, a speed which, though enormous, 
в vet inferior to the speeds attainable in the cathode rays 
(6x 10^ ems. рег зес.). The values of the e/m ratio and of the 
velocity are obtained from the deflections produced by the 
combined application of known magnetic and electric fields, 
the rays being received on a Willemite phosphorescent screen. 
The first series of experiments (“ Phil. Mag.," May, 1907, and 
September, 1907) showed that the particles in the canal rays 
were of two kinds, the value of с/т for one set being 10*, for 
the other 10/2. The remarkable result was found that these 
values are the same no matter what the gas in the tube may 
be, whether hydrogen or oxygen, or heavy vapours like CCl, or 
UrCl,. They are seen to be the same as for the atom and the 
molecule, respectively, of hydrogen, if we suppose that the charge 
carried is the same in each case as that carried by ће Н atom 
m the electrolysis of liquids. Careful and prolonged experi- 
ments confirm the fact that these values are found when special 
means are taken to exclude hydrogen from the tube. Or, to 
reverse the procedure, starting with а gas entirely free from 
Ydrogen, it appears that the gradual introduction of hydrogen 
does not affect the character of the phosphorescence produced 
by the deflected beam. If, for example, oxygen be used, there 
are no particles present whose e/m ratio equals 10/16 or 10*/32— 
that is, involving an atom or molecule of oxygen. The retro- 
trade rays by a similar examination appear to be of one kind 
only—namely, positively-charged particles having the same 
speed (2x 10° ems. per sec.) as the canal ray particles, but 
with the larger value of e/m—that is, 10%. 

It should be remarked that there are positive rays of much 
slower speed which possess values of e/m which are charac- 
teristic of each gases, 10* for Н, 10/16 for О, &c., which, 
therefore, correspond to positively-charged molecules of those 
fases, It is only in the case of the high-speed particles that 
the high value of 10%, independent of the nature of the gas in 
the tube, is found. It will be scen that the results for high- 
speed rays strikingly resemble those now familiar in the case 
of the cathode rays. Sir J. J. Thomson puts forward the view 
that we have here proof of the existence of a definite unit of 
Positre electricity, which can, like the corpuscle, be detached 
rom the molecule. 

К һе поте recent Papers of Sir J. J. Thomson ате largely con- 
"a with the manner of production of the positive unit from 
= molecule. One striking experimental result is that the 
m energy of each particle in the rays is many times greater 
s the work that would be done upon it in virtue of its fall 
a n the electric field in the tube. This velocity 1s practically 
hdependent of the fall of potential across the tube. A total 


fall of 3,000 volts produces the velocity 2 х 10° cms. per sec., 
which a simple calculation—equating Ve to 4 mv*—shows to 
correspond to a potential drop of 20,000 volts. The view is 
therefore taken that a molecule of gas in the discharge tube 
receives energy from the collisions with it of the cathode ray 
particles. This energy the molecule accumulates until the 
point of explosion is reached, when a “ neutral doublet,” com- 
posed of one unit of positive electricity and a corpuscle, is shot 
out at high speed. 

The canal and retrograde rays are on this view regarded as 
consisting, at their inception, of neutral doublets. Their high 
speed renders them comparable with the particles of a gas at 
very high temperature, say, some hundreds of thousands of 
degrees Centigrade. Dissociation may take place, resulting 
in the production of particles of free positive and negative 
electricity respectively. These in their turn may re-combine to a 
neutral doublet; or the neutral doublet may unite with a 
corpuscle to form a negatively-charged particle of mass prac- 
tically unaltered, since the mass of the corpuscle is almost 
negligible. The canal and retrograde rays would thus be com- 
posed of charged particles, negative as well as positive, whose 
e/m ratio is 104, and of neutral doublets. The experimental 
observations are in agreement with these conclusions, which 
are further confirmed by later experiments of considerable 
interest, which may be briefly described. A beam of canal 
ravs is subjected to two magnetic fields in succession, their 
directions being perpendicular to each other and to the direc- 
tion of the rays. The first field тау be placed near the cathode, 
the second further along the beam, which goes on and impinges 
upon the usual phosphorescent screen. The effects on the 
screen may be represented as in Figs (а), (b) and (c). 


B B D 

ө ө ө 

ө ө ө e 

A А А C 
Fic. (о). Fia. (^). Fro. (c). 


À of Fig. (a) represents the bright spot on the screen before 
either magnetic field is оп. Fig. (b) represents the effect of 
switching on the first field. Two spots are now seen, one at 
À in the undisturbed position, the other at B, whose deflection 


. e 
corresponds to the ratio >. —10*. Clearly the spot А is 


produced by rays unaffected by the field, therefore presumably 
uncharged while passing through it. Fig. (с) represents the 
effect when both fields are on. The undeflected spot А is 
still seen, corresponding to particles that have remained un- 
charged in their path through it. А new spot appears at С, 
showing deflection. by the second field of particles which 
have acquired their charge since leaving the first field. A spot 
still persists at B, proving that particles which were charged 
in their passage through the first field have lost their charge 
in the space intervening between the two fields. The spot at D 
is due to particles which have kept their charge from the first 
field to the second. The equality of the deflections AC and 
BD proves the equality of speed and e/m ratio of the two sets 
of particles concerned. Here we have simple evidence of the 
dissociation and re-association of oppositely-charged particles, 
which, on the view here considered, are the units of positive 
electricity, and corpuscles, respectively. The “ neutral doublet” 
has been invoked also in the explanation of the mechanism of 
ionisation in gases at higher pressures under the influence of 
X-rays, &c. The experiments of Wellisch (July, 1909) show 
that the velocity of positive ions in a mixture of a heavy cas 
say CCl, with hydrogen, is practically the same as thet of а 
charged hydrogen molecule, though the direct dissociating 
effect of the ionising agent 1s almost solelv confined to the 
heavier molecules. It is considered impossible that the large 
molecule, minus a corpuscle, could transfer its positive charge 
to the smaller one, as an increase in potential energy would be 
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involved. The results are in harmony with the view that the 
act of ionisation consists in the ejection from the molecule of a 
Thomson neutral doublet, which breaks up into the positive 
unit of electricity and a corpuscle, these then uniting with the 
molecules present in the gas to form the moving tons. 

This account of the views held by Sir J. J. Thomson cannot 
be said to give a very clear perception of the nature of the 
positive unit. The high-speed positive particles in the vacuum 
tube are independent of the gas whence thev ате produced, 
The ratio of charge to mass is known, but not the absolute 
value of either. Whether the value of the cherge of the 
positive unit is equal to that of the negative electron is not 
determined. The ratio e/m is the same as for à Н atom in the 
electrolysis of acidulated water. Does this mean thet a 
hvdrogen molecule 13 composed of two units of positive. elec- 
tricity and two corpuscles” Again, И the preliminary to tonisa- 
tion of the molecule is extrusion of a fundamental constituent 
of all molecules, namely, the neutral doublet, with sub- 
sequent decomposition of the latter, one would expect to find 
positive particles of e/m -= I0 smongst the rays emitted by radio- 
active bodies. Prof. Rutherford’s remarkable series of experi- 
ments on the а particle prove that this body is a positively 
charged atom of kelinm ; thus we have a mass about four times 
as great as that of the hydrogen atom, although the velocity of 
the particle (1 ems. per sec.) is many times greater. than 
that of the high-speed positive ravs in the vacuum tube. 

In conclusion, other lines of experimental research which 
have a bearing on the question of the existence of a free positive 
unit of electricity may be touched upon. It is well known that 
the Hall phenomenon varies in sten m different metals. The 
same remark appears to be true of the Zeeman effect. This 
effect of a magnetic field on the period of vibration in line 
spectra has been explained satisfactorily in terms of the elec- 
tron, the e/m ratio deduced from the observed. displacement 
of the lines working out to be equal to that obtained in experi- 
ments in the gas discharge tube and on the f-ravs emitted by 
radio-active bodies. JEAN BECQUEREL (1909) has shown that 
the Zeeman effect applies also in the case of the absorption 
bands of some crystalline bodies and their solutions. Further- 
more, he records that he has observed a reversal of sign ; that 
the sign of the accelerated circularly polarised component, as 
viewed along the direction of the magnetic field, 15 in some cases 
opposite to that hitherto observed. This result is confirmed 
by DvrovR in the case of certain gaseous emission spectra, Ти 
the previous vear Prof. В. W. Woop had discovered a positive 
rotation m the case of some of the absorption bands produced 
when plane-polarised light is passed through sodium vapour 
in а magnetic field. И the normal effects in the above-men- 
tioned classes of phenomena are due, as has been supposed, to 
the presence of negative electrons, the question arises as to 
whether the reversed effects are to be taken as implying the 
presence of positive units or positive electrons. 

Mention may be made, too, of the discovery, by Srark, of 
Gottingen, of the Doppler effect in the light emitted by the 
positive revs in à vacuum tube discharge. Measurements of 
this effect lead to the detemnination of the speed of the par- 
ticles emitting the light, and seem hkely to contribute to our 
knowledge of positive electricity. 

Progress along these various lines of research. will be eagerly 
awaited in the near future. 


EARTHED rviersus INSULATED NEUTRALS IN 
COLLIERY INSTALLATIONS. 


We give below an account of the discussion which took 
place at a meeting of the Institution of Electrical Engineers 
last week, when Mr. W. W. Wood read a Paper on this sub- 
ject. An abstract of this Paper was given in our last issue, 

Mr. J. С. Wirsow said the keynote of the Paper was that each case 
should be considered on its merits; but, nevertheless, there was а ten- 
dency on the part of the author to lean towards an insulated neutral, or, 
at any rate, to avoid a general practice of earthing the neutral. In fact, 
the author in his conclusions stated that "* generally an insulated neutral 


was better where permanent plant was at work and the cables were not 
liable to mechanical damage.” The speaker thought that these quali- 
fications rather ent down the conclusion, because there were in most cases 
underground portable tools supplied with electricity, and cables under- 
ground were as much as any liable to mechanical damage. Тһе speaker 
advocated earthing the neutral, and further than that, whether the supply 
to the pit was obtained from a supply company and transformed down or 
whether it was generated locally. all underground cables should be 


armoured and the armouring should form а continuous connection both to 
earth and to the neutral point of the system. He doubted very much the 
advantage claimed by the author that the danger of shock was reduced 


in the case of an insulated neutral, since with an extensive supply it was 
impossible in practice to avoid leakages to earth, and even were it pos- 
sible to do so И would not be continuously possible. Moreover, Mr. 
M. B. Field had authoritatively pointed out in his communication in 
Vol. XLI. of the “ Proceedings.” that even apart from earths on the 
different phases the tendency of the capacity effect was to keep the neutral 
point of the &ystem at or about earth potential, and that insulating it was 
по safeguard against shock. The speaker thought, however, that what 
was more important than shocks was the danger from explosion by igni- 
tion of gas or coal dust underground. Assuming that the installation 
was a good one and that the switchgear underground was of the modern 
enclosed type, there was yet the possibility, over which the engineer had 
least control, of the roof falling on to the cable. If the latter was 
thoroughly armoured it should stand a great deal, but if damage did occur 
to the insulation it was most important that the supply should imme- 
diately be cut off, and he thought that was the gist of the whole matter. 
If the neutral point of the system was unearthed the supply would not 
be eut off unless one phase was forced in contact with another, and even 
then the current had to rise to à value perhaps double that of the capa- 
city of the motors served by the cable, and considerable heating and arc- 
ing inside the cable would occur, which might result in exposing an arc. 
lf. on the other hand, the neutral point were earthed, the supply could 
be cut off instantaneously either by а balanced protective system or by 
having the cut-out furnished with a trip coil connected in series with the 
sheathing of the cable. The author had well pointed out the importance 
of reliability of supply, and under that heading had quite rightly sug- 
gested that anything like continual cutting off of the supply by those 
devices would be very harassing to colliery managers. The reliability 
of supply was really most important in the department of winding and 
fans, both of which were done at bank, and neither of which, if the supply 
was properly arranged, need be affected by the tripping of an automatic 
switch in circuit with the underground cables. The temporary cutting 
off of the supply underground from haulage, or even pumps, while ex- 
ceedingly objectionable, should not be considered where it was a question 
of actual danger to the mine by explosion. He thought the subject of 
flashing to the casing of switchgear, &c., touched on in the Paper, was 
really a question of design, of which it was impossible to overrate the 
importance, but altogether distinct from the subject of the Paper. In 
conclusion, he strongly advocated the earthing of the neutral in all cases 
of a three-phase supply to collieries. 

Mr. Н. W. CLOTHIER said the author claimed for an earthed neutral 
that it was possible to isolate a damaged circuit, whereas with the neutral 
insulated the claim was that the damaged circuit was not interrupted. 
He thought that any system which allowed a damaged cireuit to remain 
in use was unsatisfactory. He advocated metallic armouring from the 
generator to the load, and said the advantage of having thorough metallic 
armouring on all cables was prominent when the risks of explosions was 
considered, [t was important to avoid flashing external to the cable. 
He knew of cases of falls of roof on armoured cables where the damaged 
circuits had. been isolated. automatically, and the action had been so 
rapid that it had been impossible to detect the place where the “ short ” 
had occurred. He did not think one could have too many earth plates 
in а mine, The illustrations in the Paper should not be taken too 
seriously as arguments against earthing the neutral. The defects shown 
by them could also be made to apply to insulated neutrals. The author 
suggested that the size of the earth wire should be larye enough to carry 
а current which would blow the fuses of the plant. This did not give an 
adequate idea of the necessary dimensions of an earth wire. The cost of 
the system of leakage protection (originated by Mr. Price), shown in 
Fig. 4 of the Paper, was very little more than the ordinary overload pro- 
tection. "The statement about the price of armoured cables also should 
be corrected, ав the cost of armoured cable was not double that of un- 
armoured cable. For small cables the difference in cost might be 40 to 
50 per cent., but in larger cables it was somewhere in the neighbourhood 
of 20 per cent. His, the speakers, conclusions were that (1) sound, 
metallie, continuous armouring should be used throughout the system, 
(2) for safety this must be efficiently earthed, (3) the neutral point 
should also be earthed, if only for the fact that by so doing a better and 
safer system of automatic protection was obtained. His remarks mainly 
referred to low-tension systems in mines, as he understood the author's 
Paper left no doubt as to the advisability of earthing the neutral on the 
high-tension circuits of power supply undertakings. 

Mr. W. H. Parent, thought that the earthing of metal casings was 
more important than the question of whether the neutral point should be 
earthed of not. In his opinion the conductor should be enclosed in a 
metallic casing and thoroughly well earthed. He thought also that if 
more money was put into the skilled attention that was given to the ш- 
stallations less trouble would result. A good deal had been heard of 
faults due to falls of roof. but it was very hard to run a case to ground 
where there had been a flash due to a fall in a mine. He did not say that 
such a thing could not happen, and he thought it was for them ав elec- 
trical engineers to take proper precautions to prevent an explosion from 
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such an occurrence when it did happen. Не thought it would be a good 
thing if authors when quoting Papers gave the references. The remarks 
quoted with reference to the American Institute were not recent, and 
were not those of the President of the American High-Tension Committee, 
Mr. Mershon, but were President Scott's introductory remarks to a Paper 
by Mr. Blackwell some seven years ago. Whether the conditions had 
since changed depended rather on what earthing they were considering. 
The matter was again discussed by the American Institute of Electrical 
Engineers in 1907, when, as far as the discussion went, they practically 
paired for earthed and the unearthed arrangements. The bulk of the 
evidence was in favour of earthing the centre of a star-connected low- 
tension distributing system. 

Mr. W. C. MotNTAIN regarded Mr. Wood's Paper of considerable prac- 
tical value, because whether the neutral should be earthed or unearthed 
in connection with colliery work was an entirely different problem from 
the high-tension schemes referred to in Mr. Patchell’s remarks. In con- 
nection with colliery installations one had two main objects in view: (1) 
to ensure as far as possible that the lives of the men working under- 
ground should be protected by having the safest possible system: (2) 
that the machinery installed underground should also work with the 
least possible risk of breakdown. It must be remembered that in colliery 
installations, whilst there were isolated instances of motors being run at 
5 voltage as high as 5,000, the ordinary voltages with which one dealt 
were either 650, which came within the limits of medium pressure, or 
3,000, which was the maximum allowed under what was at present known 
as high pressure; and there was no doubt that the bulk of the work in 
collieries would be carried out at a pressure not exceeding 650 volts, 
except for larger motors in connection with heavy pumping and haulage 
schemes. Аз earthing the neutral merely limited the pressure which one 
would receive in getting a shock to 58 per cent. of the maximum voltage, 
it was quite clear that as regards safety to life nothing could be gained by 
earthing the neutral, even on a voltage of 650, because this would mean 
that any person touching a live wire when standing on the earth would 
still receive а shock due to а voltage of 375, which would be fatal in most 
cases, With the higher pressure—namely, 3,000 volts—of course the 
certainty of death would be greater still. Dealing with the question of 
mechanical breakdown he believed that certainly for all voltages up to 
the limit of medium pressure—i.e., 650—and almost as certainly up to 
voltages of 3,000, there was a distinct advantage in keeping the neutral 
insulated, because with a proper system of earth detectors, which could be 
used with an insulated neutral, it was possible to detect immediately the 
existence of an earth and to remedy the defect as quickly as possible. 
He had found, after many years’ experience both with continuous cur- 
rent and Jater with three-phase current, that in all collieries, due to the 
changes of temperature, accumulation of dirt on connections, and the 
fact that in some cases colliery motors did not receive the same attention 
аз motors which could be more carefully examined in daylight, there was 
а great tendency (when they were subjected to a constant pressure 
between the frame of the machine and the conductors due to earthing the 
neutral) for creeping to take place which finally broke down the insula- 
tion; he, therefore believed that, except perhaps in installations where 
the voltage was very high and where there was a difficulty in getting the 
same comparative degree of insulation in the slots of the motors and on 
the windings аз on medium pressure work, for practical reasons it was 
desirable not to earth the neutral. There seemed to be a great deal of 
confusion in the minds of men connected with the colliery trade as to 
what earthing really meant, and when one spoke of earthing the neutral 
they were liable to confuse it with earthing the machinery itself. He 
considered and strongly recommended that anything of a metallic nature 
which was liable to be touched by any of the attendants, and which con- 
tained electricity. such as the motor frame and switchgear frame, should 
be as permanently and absolutely earthed as possible, but in connection 
with earthing it required to be made clear as tu how these permanent and 
“atisfactory earths could be obtained. There was no doubt very great 
difficulty in many dry mines in obtaining an earth, and under such cir- 
cumstances, unless one relied upon non-earthing of motor frames and the 
maintenance of a high perfection of insulation throughout, it became 
necessary to consider the armouring of cables and using the armouring 
as ап earth return. It was also possible to lay in the ground disused 
aulage ropes which could be permanently earthed to the pump and con- 
nected to the frames of the motors and switchgear, and this would form 
every efficient arrangement. Of course, a further alternative was to 
ave. In the case of unarmoured cables, an earth shield on the cable itself. 
He knew that he was not voicing the opinion of some of the leading 
colliery men when he advocated this system of earthing frames in pre- 
ue to the maintenance of a high degree of insulation, and he was 
EE recently that in a prominent colliery in the Midlands, 
R ге they had had: 15 coal-cutters at work on a totally unarmoured 
УЧет and the cutters had been running for 12 years, they had never had 
amt of any kind. At one time they suffered from breakdowns 
үкүш coils and armatures, due to intermittent leakages, but now 
m еу had taken precautions to ensure that any earth which might 
З wais immediately rectified, the coaleutters had run almost without 
Жш, он cut as much as 15,000 tons of coal with one machine 

lieved А р out the armature or making any repairs. Personally, he 
thes Ж t E of armoured cables for colliery work, at any rate w here 
а iability of accident due to a fall of the roof, but there were 
м Пу тапу positions in a colliery, such as in travelling roads and 
Bu. where the roof was well supported. where it was not 
Rss о use armouring for mechanical protection, and under such 
О ps he thought it was rather hard to insist upon the use of 
tireda. It were merely for the purpose of being able to use a protec- 

evice, such as the Merz-Price. There was no doubt, however, that 
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where there was any risk of the roof falling and the cables becoming 
damaged, armouring afforded a very great mechanical protection, and he 
considered that generally for colliery work armouring was to be recom- 
mended in all installations where the voltage exceeded 650. It was, 
however, only fair to state that in all his 22 years’ experience he had never 
known of the severance of an armoured cable through a fall of roof. and 
the experiments which were conducted in connection with the previous 
inquiry into the use of electricity in mines showed how extremely difficult 
it was either seriously to damage or cut a heavily armoured cable. Assum- 
ing that armouring was adopted, it, of course, enabled a protective device 
to be used, and, whilst he did not wish for a single moment to depreciate 
the advantages of such devices when applied in suitable places, he did 
not think there were very many positions in a colliery—i.e., an ordinary 
colliery installation—where such a device was required, nor would there 
be any advantage from its adoption. To his mind the use of apparatus 
of this kind, which was automatic in its action, would give an altogether 
false sense of security, and everyone knew if one had to depend upon 
automatic gear such gear had to be very constantly tested and tried to 
see that it was in working order; and very often when really required to 
work it was found to fail, therefore, he considered it was far better to rely 
upon thoroughly sound mechanical work, constant supervision and the use 
of proper earth detectors. To sum up the position finally, he thought 
that Mr. Wood's Paper had created a very useful discussion, and, 
whilst he generally agreed with the previous remarks as to the desir- 
ability of earthing the neutral in connection with high-tension central 
station schemes, he still felt that for colliery work, knowing all the diffi- 
culties which existed, a system with unearthed neutral carried out in a 
sound mechanical manner was to be preferred, and if colliery owners and 
those in charge of colliery installations would only insist upon their 
machinery and plant being properly looked after by competent men the 
fear of accident which existed at the present time in the minds of some 
people would then be entirely unwarranted. 

Mr. J. Е. С. SNELL said that Mr. Mountain had left him unconvinced 
on the question of the earthing of the neutral of three-phase systems, and 
other speakers had rather digressed in dealing with the question of earth- 
ing on transmission lines. They were dealing with the earthing of the 
neutrals in colliery installations, and he was bound tq say that after the 
very careful investigation which Mr. Patchell, he (the speaker) and a few 
others had to make on behalf of the Institution in connection with the 
new Coal Mines Regulation Acts, he felt it was imperative that the neutral 
of a three-phase system should be earthed, nor did it interfere in any way 
with the simplicity of the system. In conjunction with a complete 
system of armouring it seemed to him that one then obtained a thoroughly 
good distribution system, and one which protected the employé from 
danger of shock, and, what was much more important, it minimised the 
risk of explosion, either of gas or of coal dust. The cables, however, 
must be completely armoured, and he suggested that all joints should be 
thoroughly bonded and the frames of all fixed machines should also be 
bonded to the armouring, so that throughout the whole of the distribu- 
tion system a completely armoured and protective system was obtained. 
It was a safeguard in case of faults, it entirely eliminated earthing 
troubles and it was а complete protection against the many dangers 
which occasionally arose in certain mines. On looking up the ** Journal" 
of the American Institute of Electrical Engineers he found that the 
armouring of cables was usually protected by jute; but one objection 
raised to this was ** that the miners had a habit of removing the jute from 
the cables and using it for kindling tires." Incidentally, they also ** used 
oil from the transformer cases in order to re-light their lamps"! The 
author stated in the Paper that in places where there was no danger of 
accidental contact, damage from falls of roof or'sets off the Jine, or of ex- 
plosion, ** armouring was an unjustifiable expense." Mr. Snell thought 
that by eliminating those four things the author had eliminated all the 
dangers that arose, and as one or other of these dangers was practically 
always present in collieries it seemed that armouring was justifiable and 
absolutely necessary. It would be a great mistake if armouring through- 
out were not made compulsory in collieries, otherwise patchy svstems 
would result. and he hoped that compulsory armouring would be included 
in the new Regulations. He agreed with the author that the cost of 
maintenance was cf greater importance than first cost. This was a ques- 
tion in which the first cost was really immaterial. 

Mr. E. B. WEDMORE said that he was in entire agreement with the re- 
marks of the last speaker. Не did not agree with the author's view in 
regard to the statistics. If all those fatalities which occurred where 
electricity was not in use were struck out, the percentage would stand at 
a higher figure. It was their duty to reduce that figure. А detailed 
examination of the statistics showed that in the majority of cases the 
danger might have been avoided by employing the system advocated by 
Mr. Snell, Mr. Wilson, Mr. Clothier and other speakers. He thought 
that the arguments put forward by the author against earthing the 
neutral point were, in many cases, faulty, in that he referred to defective 
systems that ought never to have been employed. "The illustrations in 
the Paper all showed systems which should not have been employed. The 
author seemed to suggest that it was a proper course in collieries where 
the neutral point of the system was insulated to operate the plant with 
one pole gone to earth, but the speaker thought it would need a stronger 
argument than love of money to justify such a course in the large majo- 
rity of collieries. When one pole had gone to earth, unusual stress was 
thrown on the other two poles, thus finding out the weak points on those 
two poles, and bringing about а short-circuit. It was stated that there 
was need for better insulation and greater-creeping distances where the 
neutral point was earthed. He did not know on what grounds that claim 
was brought forward. Cable makers had advocated greater insulation 
where the neutral point was insulated. The argument in regard to the 


156 


THE ELECTRICIAN, MAY 6, 1910. 


safety,of operating with the neutral point earthed seemed to be largely 
based on the fact that if one kept the neutral point insulated one could 
allow the system to go to rack and ruin without any shut-down. He was 
certainly in favour of a continuous metallic covering, earthed at one or 
more points, and if that was granted then there were good arguments for 
the leakage devices which had been referred to as unnecessary complica- 
tions. That idea had arisen from a misunderstanding as to the character 
of the devices advocated. In many cases discriminating action against 
leaks could be obtained by means he had suggested, with a corresponding 
simplification of the automatic devices. 

Mr. Н. M. Sayers was in favour of the earthed neutral. He pointed 
out that the earthed neutral on a three-phase system ensured a definite 
distribution of the potential, one advantage of which was that the de- 
signer of all the apparatus in use knew with what pressure he had to deal, 
and could distribute his insulation in the most economical and efficient 
way. Another advantage was that it provided a constant watch upon 
the insulation on every branch of the system, so preventing a high- 
resistance fault remaining undetected until an accident found it out. 
He thought the advantage claimed by the author that leakage to earth 
probably resulted in isolating the damaged circuit should be put more 
strongly. It was only a matter of proper devices to ensure that leakage 
was discriminated from overload current and positively ensured isolation 
of a damaged circuit. He challenged Mr. Wood’s suggestion that under 
the conditions shown in Fig. 1 of the Paper (see diagram herewith) the 
mains might be subjected to the full pressure. The distribution of pres- 
sure shown on the high-tension side of the transformer was impossible. 
Further, under such circumstances, the pressure of the generator would 
undoubtedly fall considerably, and he could not understand, if there were 
апу kind of leakage trip device on the circuit, under what conditions the 
first indication of anything wrong would be the arcing of a lightning 
arrester. He was glad to see that most of those who had taken part in 
the discussion were in favour of a completely armoured system and 
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considered it the proper system for all fixed work. Mr Mountain had 
made an exception for portable apparatus. Special precautions might be 
taken in such cases, but there were such things as flexible armoured 
cables. 

Mr. Н. BRAZIL said that in regard to earthing, a point which had not 
been raised was whether to earth direct or through а resistance. Не 
thought earthing through а resistance was desirable, and in the discussion 
on Mr. Rider's Paper had described an earthing resistance of the carbon 
powder type which was very suitable for that purpose. At the time re- 
ferred to the resistance was more or less theoretical, but since then one 
had been made and was in use on a large 11,000-volt system in the north 
of England. This resistance allowed 200 amperes to pass to earth when 
à fault occurred, and if the pressure was kept on, this increased to 330 
amperes in about one minute. Ву the use of this resistance, all the 
advantages of a direct earthed neutral—viz., the limiting of the rise of 
pressure due to surges or resonance—were obtained, without the dis- 
advantage of an abnormally large current flowing to earth ; further, the 
automatic cut-outs were only called upon to break the current for which 
they were set, instead of perhaps 10 times that amount, as might be the 
case with the neutral earthed direct. 

Mr. С. Н. WoRbINGHAM endorsed other speakers’ remarks as to the 
safety of earthing. He thought it was rather weak-kneed in central 
station practice to run normally with the middle wire earthed, but to 
insert a resistance when a fault occurred. He, therefore, advocated 
direct earthing instead of through a resistance. 

Mr. S. Z. ре FERRANTI simply wished to repeat what he had said before 
in regard to earthing under other circumstances—viz., he thought most 
emphatically that it was desirable thoroughly to earth the neutral point, 
and not only to earth the neutral point but also substantially to cover and 
enclose the whole of the parts carrying a potential high enough to do any 
damage. 

The CHAIRMAN (Mr. S. Evershed) said he would like to add his word on 
the side of those who believed in earthing the neutral, and certainly on 
the side of those who endeavoured to enclose all parts in a metallic sheath. 

Prof. D. RoBERTSON (communicated) was of opinion that the neutral 
point should be earthed in every case. So far as shock was concerned an 
insulated system would probably be virtually earthed by the capacity of 
the system, seeing that the current required to produce a serious shock 
was so small. while any slight leak in one main would make the others 
more dangerous than they would be in a system with its neutral earthed. 
He failed to see how the author got the 16 per cent. advantage in favour 
of the insulated system in the matter of insulation strain. The stress 
between the mains was the same in both cases, and if the neutral point of 
the insulated system happened to be at earth potential the stresses between 
each and earth would also be identicalin both. But if, as was more likely 
to be the case, one of the mains, or the apparatus connected to it, was 


more leaky than the others, the potential of those others would differ 
more from that of earth than in the earthed system, and the strain on the 
insulation would be greater, not less than with the latter. The best use was 
made of mains when they were all at equal potentials relatively to earth. 
The smaller liability to flash over to the metal casings with the insulated 
system, to which the author referred, was due to the fact that the system 
was very kind to its weakest part as regards insulation from earth, for it 
adjusted the potentials so as to throw the burden of the strain on the other 
mains, and no arc could be formed so long as the rest of the system was 
good. The fault did not cause any particular inconvenience or give any 
very obvious indication of its existence, and in very many cases it would 
be left undiscovered. or unremoved, until another developed elsewhere, 
when the results would be at least as bad as on the earthed system. Mean- 
while the insulation had been strained by anything up to 73 per cent. 
above the normal. That was the great objection to unearthed systems. 
Mr. Wood's objection to the earthed system in Fig. 1 was not a valid one. 
No one who knew what he was about would allow three-phase trans- 
formers to be connected in the way shown in Fig. 1 of the Paper (see dia- 
gram herewith). Unless there was a fourth conductor in the primary 
system joining the neutral points of the generators and transformers, the 
primaries should always be mesh-connected, and certainly the double- 
star arrangement should never be used. To prevent triple frequency 
currents circulating between generators running in parallel with their 
neutrals connected could be entirely avoided by designing alternators so 
as to have no harmonics in their E.M.F. wave whose order was a multiple 
of three. It was only necessary to have six slots per pole and connect 
the windings so that any one and the second from it formed one phase, 
instead of connecting adjacent ones as was usual. 

Mr. J. S. РЕСК (communicated) mentioned that the reference in the 
Paper to the instability of the neutral point with star to star connected 
transformers was correct where three separate transformers were used, or 
where the three-phase transformer was of the shell type or of the Berry 
type. Such transformers should never be connected star to star unless 
the neutral points of generator and transformers were earthed or were 
connected directly together. The delta to star connection was greatly 
to be preferred for transformers of the above types. With the core type 
three-phase transformer, the neutral might be considered stable even 
with the star to star connection, for a short-circuit across one phase 
would cause excessive currents to flow in the other phases, and so trip the 
breakers. With the neutral points of transformers and motor both 
earthed it was possible to transmit three-phase current in the event of 
one line conductor becoming open-circuited, while with unearthed 
neutrals or with the neutral at only one end of the circuit earthed, only 
single-phase current could be transmitted with one line conductor open- 
circuited. He disagreed with the author and saw no difference in the 
stress on the insulation whether the neutral point was earthed or not. 

Mr. Е. О. Hunt (communicated) said with reference to Fig. 4 of the 
Paper and in view of the fact that there appeared to be a tendency on the 
part of some engineers to regard leakage trip gear as a complete solution 
of the safety problem, it might be desirable to place on record some figures 
relating to the length of time which, by reason of the inertia of the switch 
parts, must elapse before the action of the trip gear could cause isolation 
of the faulty section. By means of an oscillograph record during a short 
circuit test of a turbo-alternator at a local colliery it was found that nearly 
three periods elapsed between '* make " апа * break " As the frequency 
was 40, that indicated a duration of about ,', second, which would, un- 
doubtedly, be long enough for the ignition of gas or coal-dust if they were 
present at the fault. 

Мг. А. К. STEVENSON (communicated) thought that actual contact with 
colliery work brought one into line with the author's summing up of the 
case—viz., that it was generally preferable to insulate the neutral. In 
the event of a motor or armoured cable failing on an earthed neutral 
system at a time when the plant had to be kept running and could be by 
removing the earth wire or bonding, the temptation was great to do so. 
with the result that the motor or the armouring was in a highly dangerous 
condition. On the introduction of leakage indicators, as ordered by the 
Home Office, it was found that shocks were much more severe. His 
experience with automatic devices was that they were only of use where 
the * good man ` had charge of them, otherwise they would be wedged 
or tied up so as to stop their being a nuisance. It was in the pit where 
the staff was insufficient that simplicity was needed. 

Мг. №. Вогтох SHaw (communicated) thought the advantage lay 
with the earthed neutral, but it should be worked in conjunction with 
armoured cables and switch boxes, &c., having their casing solidly con- 
nected to the armouring, which should be earthed at the generator and 
so connected to the neutral. With that arrangement a leakage to earth 
almost always developed at once into a ‘ short," and brought out the 
circuit-breaker, thus isolating and at the same time locating the faulty 
circuit. He considered that the risk of fire from a momentary short- 
circuit, especially when confined within an earthed envelope, was very 
much less than from a continued leakage. The opening of the circuit 
as the result of a leakage had three great practical advantages over a 
mere indication on a leakage indicator. It stopped the trouble at once, 
it showed on which circuit it was and it prevented the circuit from being 
worked with the fault still on. Regarding shock, he thought that the 
advantages claimed by the author for the insulated neutral seldom 
existed under ordinary working conditions on an installation of any con- 
siderable size. There was always a certain amount of leakage on the 
system from phase to phase via earth, and that was recognised b the 
present Home Office rules, which permitted a leakage current of 1000 of 
the maximum supply current. The leakage indicator did not indicate 
the amount of that leakage, but only showed whether it was out of 
balance. If it was not much out of balance, the neutral point would be 
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very little different from carth potential. A person coming in contact of the leakage indicator required by the Home Office Regulations it was 
with any one-phase merely shunted a portion of the leakage on that possible to see that both thesc sets of insulation were being kept in good 
phase, and unless the leakage was extremely small the effect on the | condition. Replying to Mr. Sayer's challenge to Fig. 1, by referring to 
P.D. between that phase and earth would be slight. The voltage of the | the discussion on a Paper presented to the American Institute of Elec- 
shock he received would, therefore, be practically the same as in the case | trical Engineers by Mr. Е. О. Blackwell, it would be seen that Mr. P. N. 
of a system with earthed neutral. The danger from the flash due to a | Nunn, engineer of the Telluride Power Co., stated that the conditions 
" short " was minimised in the case of switches, &c., by the flame or gas- | shown in this diagram not only could occur, but frequently had occurred 
tight cases required by the electricity rules. Не was strongly in favour | on his system, which was connected as shown in the diagram. The reason 
of using paper lead-covered armoured cables wherever practicable. With | the lightning arresters were the first signs of anything wrong was because 
that type of cable he had had very heavy “ shorts " occur without show- | these arresters were set for the normal working condition of a maximum 
ing any signs outside the lead covering. Armouring did, no doubt, add | voltage of 58 per cent. of the line volts between any point and earth, and 
to the cost of cabies, but it had the great advantage of providing a sub- | owing to the abnormal conditions which had arisen there was, as a matter 
stantial and visible earthed conductor to which all frames and covering | of fact, the full line volts between two phases and earth. Аз to the ad- 
could be connected. [t also added greatly to the durability and mecha- | vantage of the earthed neutral enabling the designer to know the exact 
nical strength of the cable, and the latter could be moved from onc road | voltage with which he had to deal, this, of course, was so, but with the 
to another—as was often necessary — with much less risk of damage than | average colliery voltage, say, either 650 or 3,000, the difference to the 
unarmoured cable, The sine of earth wires, he thought, should also be | designer was quite negligible. Mr. Patchell was correct in his remarks 
determined with a view to plenty of mechanical strength, and it was also | about President Scott, but judging from the Paper read by Mr. Marchant 
advisable to have them stranded. With transmission lines having an | before this Institution а short time ago the conditions in America were 
earthed neutral and carried on iron posts it might be advisable to connect | still very much the same, and although it would appear that earthing the 
all the posts together by an earth wire, which could be fixed above the | neutral on these extra high-tension lines would be the best thing to do, 
line wires and so serve as a lightning guard. The reason he suggested | the majority of American plants worked very satisfactorily with а 
that was because he had known a line wire break away from an insu- | delta connection and insulated neutral. With regard to Mr. Wording- 
lator and fall on the cross arm, wihch was iron as well as the post. The | ham's suggestion that there should be no half measures, and the neutral 
post was set in the ground without concrete, but had attached to its lower | be earthed with as low a resistance as possible, such a practice seemed 
end anchor or fin plates of considerable area giving a reasonably good | more suitable for а supply station than for the average colliery installa- 
earth contact. The voltage of the line was 3,300, but the resulting | tion, where the object was to reduce any liability to flashing or arcing 
fault was not sufficient to trip the overload circuit-breaker which was set | underground as much as possible. The author agreed that armouring 
for about 80 amperes. He found on measuring the earth resistance | of cables was very desirable, and on high tension possibly absolutely 
between two adjacent posts which were 56 yds. apart that it amounted | necessary, but the fact must not be overlooked that in many collieries 
to about 40 ohms, and was practically the same between posts three spans | there were salts or acids which attacked the armouring, and Mr. Knight, 
apart, so that between the neutral earth and any post the resistance | of Messrs. Callender’s, in speaking recently at Barnsley at a meeting of the 
would be above 20 ohms. In addition to this the neutral was earthed | Institution of Mining Electrical Engineers, stated that he knew collieries 
through a 12 ohm grid resistance. He did not think a resistance in the | in Yorkshire where the armouring would not last three weeks. Of 
earth connection to the neutral of a high-tension system served any useful | course, no reliance could be placed on armouring under these conditions. 
purpose, The argument that it prevented an excessive current when a | As to Mr. Wedmore's remarks, the fact that there were only 1 per cent. of 
*hort to earth occurred seemed to him to be against rather than for it. | electrical deaths did not convey very much until one considered that 
n any саге, à " short " between phases produced a much larger current, | during 1908 approximately 1,280 people were killed in mines and col- 
and there was no serious difficulty in coping with it. As to earthing the | lieries from all causes, and about 14 from electrical causes, and of these 
neutral with generators running in parallel, he had found the system of | 14 some were pure accidents and some wilful carclessness. The main 
having the neutral of only one generator switehed on to the earth bar ata | points which the author had endeavoured to bring out in his Paper were : 
time to work perfectly satisfactorily. There was a rather curious effect | (1) As long as the earthing of motor cases and switch cases was effectively 
produced where generators were paralleled by a bank of lamps cross- | maintained there was no danger from shock, but as soon as this earthing 
connected direct on to the ‘bus bars. If the incoming generator was run } was faulty dangerous conditions could arise, against which neither leak- 
up With its neutral earthed as well as that of the running machine, the | age trips nor other devices could protect. (2) That wherever there was 
lamps showed an intermediate bright point first on one set and then on | an earthed neutral the danger of these conditions was increased. The 
the other between the in and out of phase positions, That might be mis- | author's description of the size of earth wire was criticised, but it appeared 
taken for the “in phase " position and lead to the machine being switched | unnecessary to specify that the wire should also be mechanically strong, 
In at 120 deg. out of phase. i as this was so obvious. Finally, the author saw nothing in the argu- 
Mr. W. W. Woop, in reply, said he was glad to see that several of those | ments brought forward to cause him to change his opinion that while 
more intimatel ; connected with mining work agreed that it was desirable | there were no doubt certain installations where it was better to earth the 
to lav down n» hard-and-fast rule as to whether the neutral should be | neutral, it would be unwise to do this without first taking into account 
earthed or insulated. Among those who were in favour of carthing the | the particular conditions of cach installation. 
neutral under any circumstances, there seemed to be rather a tendency 
to regard the question from the point of view of the high-tension central 
Nation of larg: size; but, of course, there was a good deal of difference 
hetu сеп the conditions governing the running of such a station and many 
colliery plants. In the case of the latter, although it might be very in- 
Convenient to stop during a shift, it was nearly alway; possible to arrange 
that any und-rground plant could be shut down at a few hours’ notice 
(We, at the ead of the shift) without inconvenience, and it was often of 
considerable importance to keep the plant going for a few hours. With 
regard to one speaker's suggestion that as long as the winding and fans 
could be kept going it did not matter about stopping haulage or other 
plant, he ayp-ared to have overlooked the fact that if the main haulage 
vere stopped the only thing left to wind would be the men. The advo- 
cates of the earthed neutral had not put forward алу very powerful 
arguments in its favour, but seemed to have devoted their attention to 
proving that it was just as likely that one would grt a shock on an insu- 
lated system (1) on account of the natural tendency cf the neutral position 
to be fixed, as shown by Mr. Highfield, and (2) on account of the fact that 
there must be some slight leakage on other parts of the system. This 
Was, of course, regarding the matter from the point of shock alone, and 
disregarding: the question of reliability of supply. Replying to these 
two points, however, (1) While a shock due to capacity effect could be 
received on an alternating-current system through making contact with 
one phase and earth alone, the current which could flow could not exceed 
the charging current, and was not likely to be as great as that. In а very 
large or high-tension system this charging current might be sufficient to 
Produce fatal results, but on many 600-volt collierv installations at, say. 
40 or 30 eveles, the charging current was quite small. (2) While on even 
à completely insulated system there must be leakage, on a 500-volt 
system of medium size this leakage (if the installation were kept in good 
ae зо small that while it would be quite sufficient to deter anyone 
в e practice of treating live terrninals with contempt, it would be 
the ikcly to produce fatal results. In any case it was obvious that 
cre мая more chance of surviving shock if it was received where the 
a was insulated. As the first object of either system was to secure NN | 
ce of those working underground, it would seem advisable to adopt ; Za [7(R+8)+5SRP4(S+ К) Л? =з 
system which gave а greater degree of safety. When the neutral ү = 
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| х carthed one relied оп а single set of insulation, but where the neutral | ( P ) +L 

Was insulated the 


must fail before 


CORRESPONDENCE. 


——á— 
ON THE EFFECT OF SHUNTING INDUCTIVE COILS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have to thank Mr. G. W. О. Howe for correcting (in 
your issue of April 22nd) the misinterpretation of the late Mr. 
Н. E. Harrison's experiment which occurred in the Paper b 
Mr. Eckersley and myself on the Insulation of Inductive Coils. 
Mr. Howe's simple geometrical proofs not only elucidate the 


R 
tad 


problem, but give immediately two of the approximete for- 
mulas. Permit me now to state Mr. Harrison's interesting 
result, putting his geometry into algebraical form for greater 
definiteness. | 

If r be a non-inductive resistance in series with a choking 
coil (В, L), т some cases the total impedance is increased by 
shunting the choker by a resistance S. This may be proved 
as follows :—By the usual symbolic method it is easy to show 
that the total impedance (Z,) is given by the equation 


re were two such sets of insulation in series, both of which | О ee : 
troubles meeedanterous a оп; arose, and by means ! If the values of В, L, v and are suitably chosen, this expres- 
b : В (У i Н v . 
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sion has a maximum for a value of S between o ара 0. For 


example, when R=1, r=20, and L’u?=10, 


3385 – 561 
S284 11" 
By di "e . (7%) „. 

y differentiating and putting -` do --0 in the usual way 
we find that Z,* has a maximum when 8 is about 6. Thus the 
total impedance without any shunt is 451; when a shunt of 


6 ohms is applied, the impedance rises to about V 416. It 
should be kept in mind, however, that in many cases no maxi- 
mum occurs between 5-0 and S=% —I am, &c. 


Teddington, April 27. 


7424514 


ALBERT CAMPBELL. 


— 


TO THE EDITOR OF THE ELECTRICIAN, 


In connection with Mr. А, Still’s letter in your last 
issue, it may be of interest to state the particular experiment 
to which both the late Mr. H. E. Harrison and Mr. A. Camp- 
bell were referring when discussing the peculiar effects pro- 
duced by shunting inductive coils, Early in 1893 Мг. G. W. 
Partridge showed Mr. Harrison that shunting an inductive coil 
which is in series with a non-inductive resistance had some- 
times the effect of increasing the impedance of the whole cir- 
cuit. Mr. Campbell investigated this effect experimentally at 
Faraday House, and Mr. Harrison, in THE ELECTRICIAN for 
June 2nd, 1893, showed that the interesting and paradoxical 
results can be simply explained by elementary geometry. 

The analytical proof is also simple. If the choking coil 
(0, L) be shunted by the resistance x and a resistance (7,0) be 
in series with it, then if Z be the total impedance we have 

1p 2 a 2 \2 
Ds ear aut 
) (224 wL? 
and hence, by the differential calculus, Z is a maximum when 


oT» 
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SIR: 


I am, &c., 


Faraday House, London, May 2. ALEXANDER RUSSELL. 


THE METHOD OF DUALITY. 
ТО THE EDITOR OF THE ELECTRICIAN. 


Sir: The problem discussed in the preceding letter gives an 
interesting example of the method of duality. By means of 
this method* every electrical theorem can be reciprocated into 
another theorem which is sometimes of greater practical im- 
portance than the first. In order to get the reciprocal theorem 
all we have to do is to write currents, choking coils, condensers, 
series, mesh, dynamo, &c., for the words voltages, condensers, 
choking coils, parallel, star, motor, &c., in the first theorem. 
Similarly to deduce the formule for the second theorem from 
the formula for the first we have merely to write C, E, 1/R, 
К, L, &c., for Е, С, В, Г, К, &c. For example, Partridge’s 
theorem can be stated as follows :— 

1. When a constant effective Р.О. is applied at the terminals 
of the conductiug path afforded by a non-inductive resistance 
В in series with а shunted choking coil, the effective current 
in the main is à minimum when 

wL? oL 
= 98 TRU HE 


where z is the non-inductive resistance shunting the choking 
coil L. 
The reciprocal theorem 1s :— 


9. When the effective value of the current in the main 13 kept 
constant and we have two branch circuits, one being a fixed 
resistance R, and the other a condenser K in series with a 
variable resistance х, then the effective P.D. between the ter- 
minals of the fixed resistance is а maxunum, when 


“КЕ | oKR 4 Nt 
usc (oF р). 
E Russell, ** Alternating Currents,” Vol. I., Chapter XVIL 


The formula in (2) is deduced from the formula in (1) by 


writing 1;т, 1/R and K for z, В and L respectively. 
The- chief value of the method, however, lies in its use for 
indicating more convenient methods of making measurements 


and for suggesting novel instruments and machines of value in 
electrotechnics.—I am, &c, 


Faraday House, London, May 2. ALEXANDER RUSSELL. 


“ELECTRIC CABLES: THEIR CONSTRUCTION 
AND USE.” 


TO THE EDITOR OF THE ELECTRICIAN. 


Ма: May I make a protest against the tendency of unfair 
and often ignorant * reviews " of technical works which appear 
in your columns. 

With a large number of your readers, I look to such reviews 
for guidance before purchasing any work on a technical sub- 
ject in which I am interested. 

On more than one occasion recently I have happened to read 
reviews on books in my possession, or at my disposal, and have 
found points criticised ignorantly, and I must say spitefully. 

The latest instance occurred in your review of Coyle and 
Howe’s * Electric Cables, their Construction and Cost." 

The first paragraph makes a peculiar reference to the Engi- 
neering Standards Committee and its ‘‘ experience." The co- 
efficient for copper as adopted by the Cominittee 1s known to be 
wrong, and has been discarded by most up-to-date cable manu- 
facturers, and the table as published by Coyle and Howe is now 
generallv adopted. 

I should be glad if vour reviewer can point out a single case 
where specific gravitv is used erroneously, and advise him to 
`` read ” the authors’ remarks on the specific gravity of paper 
cables, I fail to find any confusion in the chapter on telephone 
cables, and on this subject your reviewer is evidently an 
“amateur.” 

By some people, like your reviewer, it appears that the book 
was not wanted, as it gives too much valuable information 
away, which hitherto has been kept under lock and key ; but 
for a large number of engineers the book has filled a long felt 
want. Although catalogues of to-day are very profuse with 
information, one can hardly expect in this age of " associations,” 
trusts, &c., cable manufacturers to show their customers that 
after allowing а fair margin of profit a cable should cost £200, 
and he finds he has to pay £400 for it as the book demonstrates, 
I cannot imagine апу business engineer sitting down in " satis- 
factorv contentment." 

It is very obvious your reviewer is interested in “ fancy ” 
prices being paid and keeping the customer in ignorance. 

The book in question was most favourably reviewed by your 
contemporaries the “ Electrical Review,” the * Electrical Engi- 
neer,” "^ Gummi Markt,” of Hamburg and * Le Caoutchouc et 
Gutta Percha,” of Paris. 

This or any book ever published is not perfect, and I feel sure 
no one would appreciate fair criticism more than an author, 
and the least a subscriber can reasonably expect is that reviews 
should be free from petty jealousy, " Association ” influence 
and wilful misrepresentation. 

Finally, it would perhaps surprise your reviewer if he could 
ascertain how many cable works in England and on the Conti- 
nent have a “number” of these much despised “amateur” 
works in daily use.—I am, &c., 
April 26. A Lover or Fair PLAY. 
(‘A Lover of Fair Play” stigmatises our reviews as being 
often unfair, ignorant and spiteful. A mere assertion of this 
character is easily made, but goes for very little. Tf he is right, 
we must conclude that * A Lover of Fair Play " knows more 
about the subjects at issue than do the numerous well-qualified 
reviewers to whom these books are submitted. This, we 
suggest, is improbable. In fact, their names are a sufficient 
guarantee to the contrary. If the criterion of a good review 18 that 
it must be favourable, nothing is easier; but THE ELECTRICIAN 
readers have a right to expect something more than mere 
colourless statements of approval. With regard to the 


\\ 
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Question 111.—Taking the above cable, let a telephone receiver be 
placed at the receiving end, having an impedance of 1,275 / 63°48’ vector 
ohms. Calculate the current through the telephone for the same sending 
voltage and frequency as in Question II. 

Solution.—For a line as long as 40 miles we may use the approximate 
formula 


particular review of “ Electric Cables : Their Construction and 
Use" we have communicated with the reviewer, who is an 
engineer perfectly well known in the cable industry. Не sees 
no reason to modify his review, and he did not refer to the 
authors as “ amateurs.” “ A Lover of Fair Play " would have 


been better entitled to notice if he had permitted us to publish V, sech P/ 


Received current I,. 


either his name or his initials. —Ebp. Р.] dA EAM 
Now Z,—513N 43°23" 
and Zr 1,275 / 83°48’ 
and Ly + Z,— 1,233 7 37°25’ 

PROF. FLEMING’S LECTURES IN TELEGRAPHY AND. 0-1447 11418" 


TELEPHONY. l= 19357 37°20" 


=0-117 /16°53' vector- millium peres. 
Question I V.—'l'aking 40 miles of the above cable, let it be loaded at 2- 


mile intervals with Pupin coils each of effective resistance 10 ohms and 


inductance 0-2 henry. Caleulate the attenuation constants for the 
unloaded and loaded 40- mile lengths. 


Solution.—As the leakance is zero we have ` 


At the conclusion of his recent Postgraduate Lectures given 
at University College, London, on the Propagation of Electric 
Currents in Telegraph and Telephone Cables, Prof. J. A. 
Fleming set an examination paper to be worked by the 
members of the class. As the lectures were attended by over 
i) telegraph, cable and telephone engineers, and as Dr. Flem- 
ing’s engagements did not permit of the individual examina- 
tion of the papers, he has requested Mr. G. В. Dyke to work out 
the solutions, and these have now been placed in our hands. 
As the subject is of very general interest at the present time we 
reproduce the questions and answers below. 


Cpu sis 
Attenuation constant — a = № Hf | 4 В+ р pL}, 

and for the unloaded cable 

R--88 ohms, L — 0-001 henry. 

0-054 = 
C= "lu farad per mile and р — 5,000. 
Hence а = 0-106. 
For the loaded cable 
R—884-5—93 ohms, L=0-001+0-1=0-101 henry. 


С farad per mile and р=5,000. 


Question I.—Plot, as lines radiating from any origin, the vectors : 
cosh (0:5--j0-8), sinh (0-5-4-70-8), 
М coth (0-3 4- 30-38). 
Soution.—Writing out these functions as vectors, we have 
sinb (0-5--j0-8) — 0-363 + 0-809 = 0-887 / 65°50' 
cosh (0-5-- 70-8) = 0-786 + 70-374 — 0:870/ 25727" 


Hence the “ smooth " attenuation constant = а”: 0-032. 


e Е 
The wave length constant = вл | ay Re pil. pL} 
-= 0-370. 


ә 
Hence the wave length RM miles. 


These vectors may be plotted as shown in Fig. 1. 


We have therefore 84 coils per wave, and hence the “ smooth ” 
attenuation constant 0-032 gives а very close approximation to the true 
value. 


Question V.—Given а submarine cable 1.000 miles long. having 
resistance З ohms and capacity 1 mfd. per nautical mile, worked without 
terminal condensers. Assume a letter N sent, uncurbed, with 20 volts 
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Recetred Current in Milliamperes. 


as 
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Question 1.—1f a length. of 40 miles of stindard cable (88 ohms, 
0401 henry and 0-054 mfd. per loop mile) Ваз an alternating E.M.F. of 
5 volts, and frequency 5,000/2т applied to one end; caleulate the 
P.D. at the receiving end when this end is insulated, and the current if 
short-circuited, 


Solution.—We have 


Time ta Seconds, 
Fic. 2. 


impressed E.M.F., each dot and each space being 0-1 second long. Pre- 


Initial sending end impedance Zy= VR+ IPL sag GDH vectur | determine the curve which would be drawn by the pen of the syphon 
b» à a Түн > 4t : 


2175 recorder at the receiving en 
ohms. Solution.— 
ы (ee x: T" 
Now, attenuation constant =a = A/ Миа pL? ple} — 0:106. Let p= CRET n = 9:37 
2! go SS 10" 
= -= 3 ^ 10° : 
aud wave-length constant = Ср оргу yip? 10:12. and let е-и! — 9 


Hence attenuation length -PZ (a--j8) C. (0-106 + j0-112) 40 
= 4-24 1 j448. 


Then if the letter S is sent, the received current I, after a time ¢ is 
| given by 
For far end open, 


Receiving end P.D.— V, - V, sech Pl 
5 


2V 
R 


То | fuh (0-1) 4 flu, #—0-2) — Ки, (70:3) -f(u, 1—04) 
і 


р, 2% рир Put) E cse 


T BETON 245 42" 

— 0.144 114-15’ vector volts. — fip, (0-5) 46 
The received current can, therefore, be calculated for any assigned 

value of t. If this is done for several values, and the resulte plotted, the 


form of the received signal may be drawn as shown in Fig. 2. 


Question VJ.—If a power transmission line 50 miles long consists of a 
pair of No. 4 S.W.G. copper wires each 5:9 mm. diameter placed 1 
metre apart, and if these lines are curried on poles 40 ft. above the ground, 


F 4 


For far end short-circuited, 
Received current = T, — 7 cosech Pl 
O-144\ 114218" 
NUT 
=0-252\ 157°41’ vector milliamperes. 
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calculate the capacity, inductance and impedance of this line for currents 


of a frequency of 25 ©, assuming the copper resistance to be 2 ohms рег 
Joop mile. 


Solution.—Capacity per mile in microfarads. 


0-0194 
log,, d 
where D distance apart in contimetres. d--diameter of wire in 
centimetres. 


: = 0900766 mfd. 
Total capacity--0-383 mfd. 
Inductance per mile in microhenrys 


* 


1,483 log, , 2 
- * L 
:- 3,752 mier 'henrys 
Total inductance 0.1876 henry. 


ИЕ 4 jpL 
Initial sending end impedance Z, -= — Pus 
pe 
~ 1,318 436 47 ve tor ohms. 


FERRANTI TWO-RATE CONTINUOUS CURRENT 
METERS. 


Messrs. Ferranti have added to their activities in th» meter world 
by the production of a two-ra:e continuous-current meter, an inside 
view of which is shown in the accompanying illustration, This 


J:sinE View or FERRANTI Two RATE METER. 


type of meter is provided with two sets of dials, each of which 
indicates the energy consumption in Board of Trade units. The 
lower dial indicates the consumption during one portion of the day 
and is generally arranged to indicate that portion of the energy 
consumed at the cheaper rate. The higher dial indicates the con- 
sumption of that portion of the energy charged at the higher rate. 
In general arrangements the meter is of the Ferranti-Hamilton 
standard continuous-current type, while the two-rate train consists 
of two sets of recording dials of the ordinary kind and an inter- 
mediate change-over gear of novel construction. The meter spindle 
drives the 15 and у unit spindles in the usual manner. This 
arrangement is an advantage which is not usually possessed by 
two-rate meters, as it allows testing to be effected much more easily. 


The ,!, unit spindle drives the first wheel of the intermediate 
change-over gear wheels. and this in its turn drives two others of a 
wheel train, the latter of which may gear either with the wheel on 
the unit spindle of the lower recording dials or with the wheel on 
the unit spindle on the higher recording dials, according as the 
change-over lever is in the low or high-rate position. The con. 
struction of this gearing is epicyclic in character so that by the 
rotation of the lever about the centre of the first wheel no rotation 
of the second wheel occurs when these two wheels are of the same 
diameter. In the act of changing from registering on one dial to 
registering on the other dial no rotary motion is given to the dials. 
A shunt circuit, consisting of an electromagnet, resistance and 
automatic time switch all in series and taking about ,) of an 
ampere, provides the eneigy to operate the change over from low 
rate to high rate. The automatic time switch ‘‘ makes" the shunt 
circuit at the beginning of the high-rate period. This energises the 
electromagnet which attracts the armature and operates the change- 
over of the gears. The shunt circuit is ** made” during the whole 
of the high-rate period and the meter registration is on the higher 
dials for this period. At the end of the high-rate period the auto- 
matic time switch “ breaks " the shunt circuit and allows the arma- 
ture to fall away and bring the dial wheel out of gear with the high- 
rate wheel and into gear with the low-rate wheel. "The shunt circuit 
is ** broken " during the whole of the low-rate period and the meter 
registration is on the lower dials for this period. 


LEGAL INTELLIGENCE. 


rd 


The Electrical Co. v. Thomas, Son & Co. 


The hearing of this case, which has lasted 40 days and has established 
a record as a reference before the Official Referee, was concluded last 
week, when Mr. Pollock heard further evidence by plaintiffs in connec- 
tion with the defendants' counterclaim. 

Mr. Cuas. P. Sparkes, said he had visited the Lynvi Colliery in 1908 
at plaintiffs’ request and examined the plant there. This plant was 
suitable for the work, but he advised plaintiff company that there were 
not sufficient reserves. There was no spare generator and the pumps 
were not arranged to the best advantage. The sump was very much 
smaller then usual, and the danger was of loosing the machinery by 
being drowned out. In his opinion the failure of the machine to excite 
was probably due to the brushes being allowed to get loose or the motor 
to get dirty. He did not know of any other reason. It was very 
necessary to have a skilled man to work the plant. In the early days, 
when it was very difficult to get a skilled man, trouble with the commu- 
tator was far more important than it was at present. He knew the plant 
which plaintiffs had supplied, and having regard to the enormous risks 
they ran witness reported to them that to run a single generator for over 
2,000 hours involved great risk to the contractors, greater than any 
ordinary contractor would take. He advised plaintiffs to come to a 
settlement with defendants. In his opinion it was not business for the 
plaintiffs to go on running so great a risk as keeping the " slant ” un- 
watered with such a plant. There was undoubtedly some mistake in 
connecting the exciter that might cause some of the trouble complained 
of in regard to the machine. If either of the current '* paths" were 
broken—that was to say, if the generator “ path мав broken through 
a‘ fault," the machine could not produce any current On the other 
hand, if the field were improperly connected the machine would be 
unable to build up sufficient field to give any current. Anyone, how- 
ever, putting the machine to work originally would detect this very 
easily. If anything went wrong with an exciter the usual method of 
endeavouring to ascertain the trouble was first of all to increase the 
speed of the machine. It was quite possible that a machine, owing to 
shock in transit, or being knocked about in some way, might entirely 
lose its residual magnetism, and then when it was put up in the first 
instance it would be necessary to use а small battery to excite it. Once, 
however, it had become magnetised, unless the machine stood for а very 
long period, was subjected to vibration, or was knocked about, 1t was 
not very likely that it would lose its magnetism. It was quite possible 
for a machine to lose its residual magnetism if taken to pieces. After 
such an operation the residual magnetism of a machine certainly got 
weaker, and he thought that in this instance the question of speed of 
the engine had been overlooked in the endeavour to get the exciter to 
work after it had been cleaned. 

This concluded plaintiffs’ evidence on the counterclaim. | 

Counsel having addressed him, the OrriciaL REFEREE delivered 
judgment on Saturday. He reviewed the evidence, &c., at considerable 
length. Considering, he said, how Mr. Thomas had always urged upon 
the Electrical Co. the necessity of proceeding with their work without 
delay, it was a matter of surprise that he took a month to conclude the 
contract. It was also curious that Dee. 23 was put forward as 
the date the plant should be erected. On Dec. 21, however, defen: 
dants wrote to plaintiffs to say that the buildings at the mine were 
not ready to receive the plant, and that Mr. Thomas would write to the 
plaintiffs when they were ready to receive it. Therefore, the delay up 
to that time was obviously due to defendants and not to plaintiffs. edt 
' were entries in the daily reports of defendants showing that considerably 
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later than that the building was not ina finished state. As regarded the 
difficulty of the belt, and the point which was raised that it was uot 
included in the contract, he was of opinion that, even assuming the belt 
was shown on the drawings, that would not help Mr. Thomas's case. 
This also gave rise to more delay, for which plaintiffs were not responsible. 
As was usual during this time, defendants were complaining of delay, 
and plaintiff company were writing making excuses, because they did 
not want to offend defendants, but it seemed to him that plaintiffs had 
good ground for saying that the delay was not theirs. He found that 
the contract of 1905 was completed somewhere about the middle of 
February, 1907, and it was clear upon the evidence that between August, 
1906, and June, 1907, some 1.594 tons of coal were got out of the mine. 
There was no doubt that difficulties occurred during that time. There 
were difficulties with the exciter, which failed from time to timc, 
but that failure cid not interfere with keeping the water out of the mine 
or with working the coal. In his view, the chief difficulty. if not the 
Whole difficulty, in regard to the exciter was due to the improper atten- 
tion bestowed upon the machine by those in the employ of defendants. 
There was obviously no one there who knew anything at all about the 
electrical plant. There was no expert of any kind there on defendants’ 
behalf. and when an expert went down on plaintiffs" behalf the machine 
was put in order and worked very well. There was a suggestion that 
the trouble with the exciter was due to some fault for which plaintiff 
company were responsible, but witnesses called for plaintiffs showed 
that the machine ran perfectly well for a certain length of time and the 
difficulty could not be due to any inherent defect in the exciter; but, on 
the other hand, was due to improper attention. Не therefore came to 
the conclusion that there was no material defect in the machine. It 
was pretty obvious that the steam pipes were responsible for some of 
the mischief which arose. Mr. Н. W. Thomas went so far as to say that 
he cleaned the exciter 12 times in one day, but he (Mr. Pollock) did not 
for a moment believe that. As to the flooding of the mine he did not 
believe that the accident arose from anything for which plaintiff com- 
pany were responsible, and there was no proper evidence upon which 
he could base such a finding. The new agreement after the flooding out 
of the mine was entered into, and defendants’ contention was that this 
new agreement was a continuation of the agreement made in 1905, and 
upan this point of view Mr. Thomas had based the counterclaim. Не 
(Mr. Pollock) did not agree with that contention, and, in his opinion, the 
agreement of June, 1907, was an entirely fresh опе. At that time, 
plaintiffs had completed their coatract, but the mine was flooded, and it 
Was necessary to take some steps to unwater И. They came to the very 
simple conclusion that they must stert afresh to deal with this uncon- 
templated state of things, and they showed that they intended to hang 
up the proce? lings and leave the disputes which had arisen over the 
1905 contract to be settled afterwards. The new agreement was con- 
sequently entered into, and at this time plaintiff company were un- 
doubtedly desirous to show that the plant was effective for unwatering 
the mine, because they did not wish it to be said by anyone that their 
plant could not do the work. This new contract for unwatering the 
mine, however, had nothing whatever to do with the original contract 
under which they had only got to supply pumps that would be сара 
of dealing with the work. The new contract was to get rid of the water 
in the mine whatever the amount of it was. In entering into this con- 
tract plaintiffs were poing to great expense and were doing sofor the 
benefit of defendants. They declared that they would get rid of the 
water and they ultimately did so, but they did not say they would do 
80 within any specified time, As soon as they started to deal with the 
matter Messrs, Thomas began to complain, but Mr. Thomas wes in the 
habit of complaining, and that could not be avoided. ‘The Official 
Referee quoted freely from the correspondence between the parties, but 
he came to the conclusion that the damages defendants claimed were 
too remote, and he did not agree that defendants had suffered the enor- 
meus amount. of damage they claimed nor could such damages be re- 
covered. The strike was the actual cause of the mine being tlooded and 
hot any failure on the part. of plaintiffs. In fact, he thought plaintiffs 
had acted very reasonably throughout. The evidence given оп behalf 
of defendants was unreliable. The time the case had occupied (40 
days) was wholly unjustifiable, and had arisen in a great measure from 
the way in which defendants had brought it forward. They had put 
forward а counterclaim for £31,000. Most of the time had been occu- 
pied in dealing with the counterclaim, and тапу of the items in that 
claim had been grossly exaggerated. Documents to which plaintiffs 
ought to have had access were not produced until the inquiry had been in 
Progress some time ; no survey books were produced, and there was the 
greatest difficulty in getting hold of the plans. He had taken a general 
View of the material facts of the case, and upon those material facts he 
had come to the conclusion that plaintiffs’ view was right and that the 
plaintiffs had, subject to a small matter which he would deal with, com- 
pleted their contract in February. 1907, sufficient to entitle them to 
recover those items which he should mention; and that with regard to 
that part of the casc—that was the onlv part of the case with regard to 
Which Mr. Oliver Thomas could recover any damage at all—all the sub- 
"quent. operations in the mine were conducted under the agreements of 
June 20, 1907, and Nov. 15, 1907—and that no damages were recoverable 
КА not claimed indeed) on behalf of Mr. Oliver Thomas in respect 
Pre matters. He had not been put in a position on behalf of 
EU ш him to say what damage he was entitled to in respect 
ee uo P of the period during which it was admitted there was a 
M ш of their contract. ‘There was not a fraction of evi- 
deala ih | alf of defendants to which he could appeal to enable him to 
that the к. It Was quite clear to his mind, having regard to the fact 

mine was kept unwatered from Aug. 11, 1906, that the damage 


must be very small. He thought it could be only in respect of any extra 
coal used, any possible extra labour (he did not know whether there was 
any caused) and any extra wear and tear of the steam pumps employed 
while plaintiffs failed to complete their contract. For plaintiffs it was 
admitted it might amount possibly to £50. He accepted that admission, 
and he found £50 for that. Upon that basis he found in favour of plain- 
tiffs on the claim. The items were £1,150, £51. 1s. 4d., £87. 18s. 4d., 
£4. 17s., £10. 4s. 7d., £2. 4s. 6d., making a total of £1,306. 5s. 94. There 
was the set-off of £151. 4s. 10d., and also the £50 damages. Deducting 
those items from the &1.306. 5s. 9d. made the amount £1,105, for which 
there would be judgment, with costs of claim and counterclaim. 


Reid Newfoundland Co. v. Anglo-American Telegraph Co. 


On Thursday last week the Judicial Committee of the Privy Council 
(Lords Macnaghten, Collins and Shaw of Dunfermline. and Sir Arthur 
Wilson) heard legal arguments in an appeal from a judgment of the 
Supreme Court of Newfoundland. 

Мг. Danckwerts, К.С., and Mr. В. Е. Moore were counsel for ap- 
pellants; Sir Robert Finlay, K.C.. and Mr. Rowlatt for respondents. 
Respondents are successors of the New York, Newfoundland & London 
Telegraph Co., incorporated under an act of the Newfoundland Legis- 
lature in 1854. By sec. 14 of that statute the use of any part of the ter- 
ritory of Newfoundland by any other persons than the company for 
telegraphic communication was prohibited for 50 years, subject to a right 
of pre-emption by the Government of the colony. Appellants were 
lessees of the Newfoundland railway system. In 1907 they erected along 
a section of their railway a line of telegraph, which it was proposed to use 
for working their system, and it was in respect of this intention that the 
present action was brought by respondents, on the ground that such 
action was an infringement of an agreement made in 1888 betwcen them 
and the Newfoundland Railway Со. The question in dispute was whether 
under that agreement respondents had the right to prevent appellants 
from erecting and using such a line of telegraphs. The Supreme Court 
decided in favour of respondents, and ordered appellants to remove the 
telegraph line in question. 

Their lordships reserved Judgment. 


Valuation of Tramways. — 


In the Bill Chamber of the Court of Session (Edinburgh) on Thursday 
last week Lord Dundas delivered his considered judgment in the appeal 
by Glasgow Corporation against the valuation of the municipal tram- 
ways made by the Assessor of Railways and Canals. The yearly rent 
or value of the undertaking had been fixed by the assessor at £278,070, 
but for the Corporation it was urged that the figure should be £230,573. 
Lord Dundas has found the value of appellants’ undertaking to be 
£258,838, and to that extent he allowed the appeal. In delivering judg- 
ment, Lord Dundas said that the principal, if not the only, question 
involved was whether or not the word " railway " as it occurred in 
sec. 3 of the Valuation of Lands (Scotland) Amendment Act, 1867, was 
sufficiently wide to include " tramway," so as to make appellants’ 
undertaking a subject of compulsory assessment by the Assessor of 
Railways and Canals. The argument for appellants was forcible, but 
he allowed the argument of assessor's counsel to proceed, because (1) 
the point seemed to. be fairly raised by the alternative (in one view the 
primary) contention of appellants, and (2) his lordship desired to have 
the assistance of counsel upon а point which, as his lordship thought, it 
was pars judicis to determine apart from the attitude assumed. by 
counsel upon either side. Leaving authority out of account, he would 
come without much doubt or difficulty to an affirmative conclusion upon 
the question he had indicated. There could be no doubt that a tram- 
way was a kind of railway. Each ran upon rails with flanged wheels. 
He had not, he confessed, been able to see any force in the suggested 
differences between a railway proper and a tramway. Their struc- 
tural character was substantially the same. The detinitions of " tram- 
way " in dictionaries and in the common use of language brought it 
within the idea and meaning of a railway. He therefore held, in the 
absence of authority, that the language of sec. 3 of the Act of 1867 was 
sufficiently wide to include, for the purpose in question, appellants’ 
undertaking, and he thought that sec.. 7. of the Valuation of Lands 
(Scotland) Acts Amendment Act, 1894, pointed in that direction. The 
collocation of the words there used seemed to him important and sig- 
nificant. Тһе section spoke of “ railways, tramways, canals," &c., and 
the word “ tramways” appeared to be used as exegetical of railways, 
and was placed between them and the other compulsory subject of valua- 
tion by the assessor, namely, " canals.“ It looked as if the draughts- 
man in 1894 assumed that tramways were, in the eye of the law, a form 
of railway, and as such within the compulsory purview of the Assessor 
of Railways and Canals. But when he turned to authority he found a 
direct and satisfactory confirmation of his own a priori opinion. In 
1873 Lord Shand, sitting аз Lord Ordinary on the bills, decided a case 
on appeal by Glasgow Tramway & Omnibus Co. against the valuation of 
their undertaking by the Assessor of Railways and Canals. That 
decision proceeded upon the preliminary point with which he (Lord 
Dundas) was not concerned. But Lord Shand said :—" A tramway is a 
species of railway, and railway and tramway undertakings respectively 
take their names as such from the fact that they possess and use for 
purposes of conveyance rails fixed in the ground, but differing somewhat 
in form of construction. In the sense of the Valuation Acts the Lord 
Ordinary is of opinion that a tramway compiny is included under the 
term railway company, which term is not limited to such railway com- 
panies as use locomotive power." — His lordship could not doubt thet in 
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expressing that opinion Lord Shand had before him the language of 
sec. 3 of the Act of 1867, and it appeared that his lordship's opinion had 
been adopted and followed in practice ever since. In these circum- 
stances the Lord Ordinary was prepared to decide that appellants’ 
undertaking fell properly within the jurisdiction of the Assessor of 
Railways and Canals, Certain. English cases referred to by counsel did 
not appear to have any direct bearing upon the question at issue, involv- 
ing as it did the construction of a particular section in an Act of Parlia- 
ment. applicable to Scotland. That point being determined, there was 
little or nothing more that required to be decided. Counsel agreed that 
if he should come to the conclusion he had reached the valuation should 
stand for this year at £258,838, and he would find and declare accord- 
ingly. He might observe, however, that while the mode in which the 
assessor had been in use to ascertain the amount of the deduction autho- 
rised hy the statute seemed quite a reasonable one, it was not in strict 
conformity with that prescribed by sec. 3 of the Act of 1867. 


Wright v. Peters. 


Last week Mr. Justice УСН and a common jury heard this action in 
which plaintiff (an electrical engineer) sought to recover from defendant, 
n solicitor, the balance of £97 for work done at his house. 

Mr. Drery, for plaintiff, said that in April last plaintiff got into com- 
munication with Addinell & Со. (Ltd.), electrieal engineers, of Snow-hill, 
London, E.C.. and he was asked by them to give an estimate for work 
to be done at defendant's house and for a time he thought he was dealing 
with the company. Не agreed to do the work for £97. The time came 
when he wanted to be paid some money on account, and on April 22 he 
got a letter signed S. G. Addinell, one of the directors, enclosing a cheque 
for £25 and stating that as they could not get the signatures of the other 
directors they sent their solicitors cheque. That. cheque was signed 
“Melntire and J. Capel Peters.” Defendant thought that extraordinary 
but continued to do the work. However, he could get no more money, 
and subsequently discovered that on May 18 a receiver had been appointed 
on behalf of the debenture holders of the eompany, which seemed to 
have come to grief. Plaintiff went to Somerset House where he found 
that the company had a nominal capital of £1,500 in £1 shares and that 
1.000 of them had gone to the promoter. The solicitors to the company 
were stated to be Messrs. McIntire & Peters, and the latter appeared to 
be a director and secretary as well. The only other directors were 
Messrs. Addinell and McIntire. Messrs. Peters and McIntire seemed to 
have taken charges upon the whole of the company's property and when 
the receiver went in there was only 9d. in cash belonging to the company. 

His LonpsHtP said that plaintiff clearly had no ground of action 
against defendant, as the transaction had been with the limited com- 
pany. [t was not a case for the jury, and judgment must be for the 
defendant, with costs. An application for stay of ex»cution was refused. 
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British Aluminium Co. (Ltd.)—On Tuesday Mr. Justice Swinfen- 


Eady dismissed, by consent, two petitions for the winding up of this 
company. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

Applications are invited for the position of borough electrical engi- 
neer at Keighley. Candidates must be thoroughly trained engi- 
neers, with a knowledge of both h.t., three-phase alternating and d.c. 
supply. Applications to the town clerk, Мг. Wm. Bagshaw, Town 
Hall, Keighley, by May 18. See also an advertisement. 

An engineer is required at a private house, to drive suction gas 
plant for electric lighting, and have care of accumulators, telephones, 
&c. Applications to Secretary, Avenue House, Church End, 
Finchley, N. See advertisement. 

A draughtsman is wanted with first-class experience in d..c. 
motor design. See an advertisement. 


There is & vacancy for a premium pupil at Watford electricity 
works. Applications to the Chief Engineer. See an advertisement. 

The Electricity committee of Salford Corporation invite applica- 
tions from thoroughly experienced men, with first-class technical 
training. for the position of superintendent of the hired meter and 
testing department. Commencing salary £120, rising to £180. Par- 
ticulars from the borough electrical engineer, Mr. Victor А. Н. 
MeCowen, Electricity Works, Frederick-road, Pendleton, Salford. 


Applications to the town clerk, Mr. L. C. Evans, by mid-day Monday, 
May 9. 


The Belfast Commissioners under the Irish Universities Act, 
1908. will proceed at an early date to the appointment of a professor 
of engineering. Particulars from the Secretary, Mr. Arthur Jaffe, 
Queen's University, Belfast. 

A junior lecturer and demonstrator in physics is required at the 
University of Sheffield. Salary £150 per annum. 


Applications to 
the Registrar by June I. 


Е Bridlington Council have appointed Mr. Сео, Robinson electrician 
at the Prince's Parade. | | 


Abertillery Council have appointed Мг. Dan Lloyd manager of 
their electricity works, and Mr. E. О. Rake electrician. 


Mr. C. W. Salt, chief assistant electrical engineer at Bradford. has 
been appointed borough electrical engineer at Torquay. out of about 
150 applicants. Mr. Salt has been five years at Bradford, prior to 
which time he was second assistant electrical engineer at Croydon. 

The following were selected to appear before the Electric Light com- 
mittee :— Messrs. А. W. Clegg (Accrington), J. M. Keenan (Torquay), 
J. W. Turner (Huddersfield), B. 8. Hornby (Bolton), С. №. Hetford 
(Leeds), and C. W. Salt (Bradford). The committee recommended Mr. 
Salt by seven votes to three for Mr. Keenan. It was proposed, as ап 
amendment to the approval of the recommendation, that Ме. Keenan 
be elected. On a vote Mr. Salt received 18 votes to Mr. Keenan's 12, 
three members not voting. Mr. Salt was accordingly declared clected. 

St. Pancras (London) Electricity commitee has promoted Мг. 
G. T. Rawson, second clerk. to the position of first clerk at a salary 
of £150, increasing annually by £10 to £200. 

Mr. С. E. Smith. chief engineer of the Rosario Electric Co., has 
been appointed chief engineer of the Compania de Electricidad de la 
Provincia de Buenos Aires. 


Мг. W. B. Adams has been appointed engineer-in-charge of the 
generating station of the Rio Tinto Copper Co.. Spain. 


EDUCATIONAL NOTICES. 

Technological Scholarships.—' Ihe West Riding (of Yorkshire) 
County Council offer minor technological scholarships (value up to 
£50 each per annum) tenable by persons who have had practical 
experience at a trade for at least one year and have concurrently 
attended day or evening classes, or are pupils about to leave second- 
ary schools. Full particulars from the Education Department 
(Technical Branch), County Hall, Wakefield. 

Faraday House.— Major O'Meara, late R.E., C.M.G., will deliver a 
special lecture to the Third Year Students on May 20, commencing at 
lOa.m. The subject of the lecture will be** Depreciation.” 

Belfast Municipal Technical Institute.—The new extension of the 
buildings of this institute, rendered necessary by the demand for 


increased accommodation, was formally opened by the Lord Mayor 
(Coun. В. J. M'Mordie) on Tuesday. 


Acerington.— The Council offer to supply electricity in bulk, on 
certain terms, to Haslingden, for seven years. 


Acton.—Mains are to be laid at a cost of £150 to supply current to 
14 new houses. 


At the last meeting of the Electricity committee the question 
of reducing the expenditure of the electricity department was 
considered. 

Coun. YovNa asked the chairman questions as to the duties of the 
electrical engineer (Mr. J. M. Blair) and his assistant, and later sprang 
а motion that the services of Mr. Blair should be dispensed with. 

Coun. WiTuEns thought if it was the intention of the committee to 
pass such а motion it should not go forward on the same minutes as the 
vote of censure, 

Coun. CRANE said he could not vote for such a serious motion as dis- 
charging one of the chief officials without further considering the matter. 
When he came to the meeting he had no idea that such a motion was to 
be proposed. and he should not like to feel that they were doing any- 
thing! that would damage the prospects of one of the officials by 
passing a surprise motion. 

‘oun, Yov Na said he had no wish to do harm to Mr. Blair, but acted 
on the ground of economy, as they could not afford to keep him. 

Mr. BLAIR pointed out to the committee that the working of the under- 
taking had been a very up-hill one from the start, and now that they 
were turning the tide and beginning to show a profit he scarcely thought 
it fair to him to dispense with his services. 

After further discussion, the resolution of Coun. Young was altered 
as follows : — That the electrical engineer be requested to send in his 
resignation, to terminate in three months’ time." 
carried by 5 votes to 2. 

The report has, however, been referred back. 

Belfast.— The plebiscite on the proposal of the Corporation to pur- 


chase the Cavehill and Whitewell tramways has resulted as follows : 
For the purchase, 26,485 votes ; against, 7.025 ; majority for pur- 
chase, 18,560. 


The motion was 


Blackpool.—The borough electrical engineer and tramways man- 
ager (Мг. С. Furness) reports that during the year ended March 31 
the total units generated were 3.884,151, a net increase of 68.759. 
8.692 tons of coal (8.316 last vear) were used, costing £4.450 (54.660). 

There was an increase of 128 in the number of consumers, compared 
with 91 increase in 1908-9, and it is anticipated that when the official 
figures are obtainable the result of the past year's working will show a 
surplus of approximately £6,500 after meeting all expenses and pro- 
viding for interest and sinking fund charges. The estimated surplus 
was £6,000. In 1907 the surplus was £8,229; in 1908 £8,456; and in 
1909 £7,255. 


Bournemouth.—On Tuesday the Corporation received a report 


from the tramways manager (Мг. С. W. Hill) recommending that | 
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the conduit system through the centre of the borough should be 
abandoned, and overhead construction substituted. Mr. НШ 
estimates that a saving of £3,000 per annum would thereby be 
effected. The report states that the conduit causes more disorgani- 
sation of the system than anything else, and the loss of revenue is 
considerable, apart from the great dissatisfaction to the travelling 
public. The report has been referred to the Tramways committee. 


Brazil.—The Ministry of Communications and Public Works is 
to expend £52,000 on the construction of a telegraph line between 
the States of Matto Grosso and Amazonas, 


Brighton.—The wiring at the Pavilion is to be overhauled at a 
cost of £500, 


Burton-upon-Trent.—The past year's working of the electricity 
department shows a surplus of £1,473, compared with £881 in 1908-9. 

£1.346 is being transferred to renewals fund. Sales of current for 
lighting decreased by £206, owing to extended use of metal filament 
lamps and to bad trade, but supplies for power and heating have in- 
creased Бу £25 and for tramways £38. Fuel cost has decreased by 
£64] (0-284d. per unit compared with 0-386d.), and the engineer (Mr. 
Р. 1. Pringle) calls attention to the fact that the fuel now used is little 
more than smudge. Gross profit is £6,621 (against £5,866). Lamp 
connections have increased 47 per cent., due to reductions in price, the 
use of metal filament lamps and economy exercised by consumers. 
Power units produced £2,163, the average price being 0-953d. per unit. 
Connections for power and heating are equal to 977 н.р. Works costs 
were 712d. (against 0-8104.), total costs 0-918d. (1-033d.), and capital 
charges O-8O8d. (0-79d.). 80 per cent. of the total horse-power for 
power is supplied on the restricted hour principle, and the mean price 
paid by these consumers is 0-855d. per unit. lt is calculated that the 
generation of current for this class is only about 35 per cent. of the 
revenue, Total revenue was £12,474 (against £12,444); units sold 
1.529.600 (against 1,527,841), number of (equivalent) 8 с.р. lamps con- 
nected 34,829 (33.015); and maximum load for lighting and power 
90 kw. (504 kw.) and for traction 375 kw. (as in previous year). 


Cheltenham.—aAn inquiry was held last week into the Council's 
application for sanction to borrow £4,000 for the electricity under- 
taking. 

The Tows CLERK stated that the total amount of the loans already 
sanctioned was £180,760, and the total amount expended on the under- 
taking £162,632, leaving an unexpended balance of £18,078. 

The Inspector (Mr. H. Ross HoorER) asked how the balance was 
arrived at, but neither the town clerk (Mr. Seacome) nor the electrical 
engineer (Mr. Bache) was prepared to furnish the details. Мг. Bache 
explained that since his appointment (five years ago) he had allocated 
the capital expenditure strictly to the purposes for which the loans were 
obtained ; but in the earlier davs of the undertaking that practice had 
not been. followed, and it was impossible to say exactly how much of 
certain loans remained unexpended, though he could give approximate 
figures, 

The INSPECTOR expressed himself dissatisfied with that method of 
keeping the accounts. The loans raised ought to be ascertainable within 
even a few pence, else how were they to know how the concern stood at 
any time > He did not know how they could proceed with the present 
application if they could not tell him how the unexpended balance was 
made пр. Where was the necessity for borrowing another £4,000 if they 
had an unexponded balance of £18,078 in hand * 

The Town Сьевк replied that the толеу was not in hand. What he 
meant by “ unexpanded balance " was the aggregate amount of money 
they had taken power to raise under different loans, but had not raised. 

The INsrEcrOn : Then these balances should have been cancelled. 

The Tows CLERK stated that he was taking steps to get that done. 

The INSPECTOR asked to be furnished with a full statement of the 
capital expenditure up to March 31. 1910, with the position of each 
Separate lan. When that was ascertained he strongly advised the Cor- 
Pration to cancel the unexpended parts of the loans and to start with a 
Clean sheet as from April 1, 1910. £1,000 of the present loan was for 
meters, and he reduced that to £500. £1,000 was for services, and £2,000 
for mains, and the Inspector expressed himself favourable to the loans 
for those purposes, adding £500, 


Coding Telegrams.—Some discussion has arisen round a state- 
ment made by Mr, George G. Ward, manager and vice-president of 
the Commercial Cable Co.. as to the extent to which telegraphic 
messages are coded for sending over the submarine telegraph cables 
of the world with an almost irreducible minimum of error or neces- 
Бү for repetition. 

Mr. Ward. in a letter to th^ Sp»iker of th- Canadian Senate on the 
subject of the bill for controlling cabl> rates which has recently passed 
the Canadian House of Commons, stated, as an example of the experi- 
ence of the cable companies, that 147 coded words were used to repre- 
sent 2.940 words of plain text. 

Asa reply to Mr. Ward one writer (in the Financial News ") asserts 
boldly that Mr. Ward exaggerated the number of plain words which 
Ruch coded messages can contain, and in proof of these statements takes 
the A.B.C. Code, and finds that only 476 words are represented in 147 
coded words. We would point out that а discussion of this kind it is 
useless to adopt the public codes as representing the Jas¢ word in coding 
skil. Codes like the A.B.C. are intended for the use of the gencral 


Public chiefly, and bear no relation in the matter of condensation and 


completeness to the hundreds, nay thousands, of private codes in use in 
which the reduction in the number of code words necessary to convey 
lengthy messages has been reduced to a fine art. It may be taken 
for granted that Mr. George Ward's figure is that of actual experience. 
We have before us at the time of writing a private code which approxi- 
mates very closely to Mr. Ward's estimate, and which, moreover, can 
be used in a manner to considerably increase the number of words given 
by Mr. Ward. 

It is interesting to note that, if 147 words (representing 2,940 plain 
language words) can be sent over the Atlantic cables for £7. 7s. sterling. 
this sum represents actually jd. per word, and that, assuming the code 
words to represent only half the number of plain words given by Mr. 
Ward, such coded telegrams amplified into plain language words 
would cost only 14d. per word over the Atlantic cables. 


Derby.—Sanction to a loan of £9,850 for additional plant, mains, 
services and motors has been applied for. Mains extensions at a cost 
of £940 have been sanctioned. 


Dock Lighting.— Belfast Harbour Commissioners decided оп 
Tuesday to purchase а 65 н.р. Allen steam dynamo, 15 arc lamps, 
switchboard, &c.. at £1,947, for lighting the new graving dock. 


Doncaster.— The tramway extension to Marshgate was opened for 
traffic on Wednesday. 


Dundee.— On Saturday the inauguration took place of the system 
of electric lighting extending the whole length of the High-street and 
Bank-street, Lochee, the lamps numbering 16 of the duplex Excello 
type. Lochee is a busy town about 2] miles from Dundee and linked 
up with а service of cars, 


Exhibitions. —The Imperial Russian Technical Societ y is organising 
an international exhibition of electric railway plant and apparatus. 

The exhibition will be held from Aug. 15 (28 old style) to Nov. 15 (28) 
this year, and will be divided into three sections: (1) Applications of 
electricity to steam railways; (2) electric traction on main lines, light 
railways and tramways; and (3) utilisation of waterfalls in the genera- 
tion of electrical energy for power. The committee of organisation will 
lay a special track on the standard gauge of a total length of 2 miles. 

We have received circular No. 19 relating to the international exhibi- 
tion of railways and land transport (May to November, 1910) to be 
held at Buenos Aires in connection with the Centenary celebrations of 
the Argentine Republic. The circular states that works in connection 
with the railways and land transport exhibition will be terminated at 
the date fixed for its inauguration in May, and exhibitors are requested 
to inform the managing committee of the exhibition in due time of the 
arrival in Buenos Aires of the goods they are sending, giving marks, 
numbers and quantities, and to pay the dues for hire of ground, &c., 
before remitting the goods. А model of the label to be attached to 
exhibits sent accompanies the circular, Senhor Ignacio Orzali is acting 
secretary to the organising committee. 

The second Municipal and Health Exhibition. which is being held 
at the Royal Agricultural Hall (London, N.), will be opened to- 
morrow, Saturday. lt will contain several featvres of interest to 
municipal engineers, borough surveyors, &c. 


Edinburgh.—On Tuesday the Council approved the minutes of the 
Lighting committee recommending the erection of cooling towers 
at the Corporation Electricity works. 


German East Africa.— 1t is reported from Frankfort-on-Main that 
the Governor of German East Africa has granted a concession to 
Herr Cieseniss. of Frankfort, for the erection of electric power works 
at the Pangani Falls, А syndicate is being formed with a capital 
of 6,000,000 marks (£300,000), and at the outset the generating plant 
will have a capacity of 30.000 н.р., to be afterwrads enlarged to 
80,000 n.p. It is proposed to use the power for the manufacture of 
artificial nitrates from the atmosphere. 


Glasgow.— The chief engineer of the electricity department, Mr. 
W. W. Lackie. has issued a pamphlet setting out the terms and con- 
ditions of supply and the general rules for the prevention of fire and 
other risks to be observed in wiring for the supply of electrical energy. 


Grangemouth.—The Council's consulting engineers, Messrs. 
MacIndoe & Donald, recently reported on public electric lighting, 
and the Council have now adopted a recommendation of the electric 
Lighting committee to light several streets by metallic filament lamps 


Holland.--J. Н. Miller, of the Hague, has obtained a concession 
from the Communal Authorities of Gouda for the construction and 
working of electric tramways between Gouda, Haastrecht, Oude- 
water, Montfoort and Utrecht, and between Gouda and Rotterdam. 


Hospital Lighting.—At the recent meeting of the Governors of the 
Meath Hospital and County of Dublin Intirmary it was decided to 
make a public appeal for the cost of lighting the hospital by elec- 
tricity. 

Hungary.—M:tvisfold Landlord Association have decided to 
establish electricity and water works, at an estimated cost of 
281,000 kronen (£11,700), which will be advanced bv the president 
of the Association (Mr. Josef Paulheim). 
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Institute of Chemistry.—The following pass list of the examinations 


in April has been issued : 


In the intermediate examination, of 11 candidates 8 passed, viz., A. 
Cunningham, А. A. Eldridge, J. W. Flint, B.A.. А. Gemmell, B.Sc.. Н. 


Two candidates 
passed the final examination in mineral chemistry (J. Shelton, J. Wein- 

Of two 
candidates who presented themselves in organic chemistry, one passed 
(W. T. Munro); and of 12 examined in the chemistry of food and drugs, 
eight passed: B. M. Brown, В.Же., С. L. L. Claremont, B.Sc.. В. L. 
Collett, B.A., S. Elliott, L. Goodban, T. S. Haines, G. К. Morrell and S. 


Lowe, B.Sc., J. Porter, H. Shankster, T. А. Smith. 


troube, B.Sc.) and one in. physical chemistry (К. G. Martin). 


Smith, 


Italy.— An electric tramway is to be constructed shortly between 


Spezia and Cadimare. 


Keighley.— The borough electrical engineer (Mr. J. М. Smyth) has 


been compelled to tender his resignation on account of ill-health, 


At the meeting of the Council on Tuesday the chairman of the Elec- 
tricity committee (Mr. Whitehead) said that Mr. SMyth's resignation was 


due to medical advice. 


Mr. B. S. BRIGG said he wished to associate himself with the expressions 
of regret at the threatened breakdown of Mr. Smyth's health and his re- 
Mr. Smyth's work in the capacity of borough electrical engi- 

neer had been very arduous, as he had had practically to plan and build 
up the electricity department, and he had carried it out most satisfac- 


siygnation. 


torily. 


The report of the electrical department showed that 1.071.457 units of 
electricity had been sold during the 12 months ended March 31, an in- 


crease of 192,700 units over the previous усаг. 


The tramway receipts for the year ended. March 31. amounted to 


£8771. 19s. 94d., an increase of £626. 16s. Id. 


Kingston-on-Thames.—The Council have informed Maldens and 
Coombe Council that they are prepared, subject to the approval of 


the Board of Trade, to enter into arrangements for supply of elec- 
tricity in Coombe on conditions to be arranged. 
Leeds.— The general manager of the tramways (Mr. J. B. Hamil- 


ton), has been instructed to prepare an estimate of the cost of extend- 
ing the tramways to Shadwell. 


Leyton.—The surveyor has been instructed to prepare estimates 
for lighting the remainder of Lea Bridge-road by arc lamns, and 


(alternatively) by clusters of electric incandescent lamps. 


Light Railway.— Bacup Corporation Light. Railway Order has 


been submitted to the Board of Trade for confirmation. 


Objec- 
tions by May 21. 


London County Council.—On Tuesday it was agreed to lend £6,880 


to Fulham for electric lighting. 


Electric Cars.—An adjourned recommendation to invite tenders for 


250 electric cars of the bogie truck, double-deck type, was agreed to. 
St. James d: Pall Mall Electric Light Со. — he adjourned recommenda- 
tion of the Highways committee was submitted to the effect that no 


objection be offered to the proposals of the St. James & Pall Mall Electric 


Light Co. to vary its standurd pressure, and was adopted. 


Reconstruction. of. Tramways.—Vhe Highways committee's proposal 
to expend £5,500 for the reconstruction of the existing horse tramways 
from Tooley-street to Deptford and the. construction. of. authorised 


tramways from Evelyn-street to Nelson-strect, Greenwich, was adjourned. 


Cars for Hilly Routes. —In connection with the decision of the Council 


in June last to authorise the construction of a specimen car for hilly 
routes, the Highways committee reported that a car had been com- 
pleted and had worked satisfactorily. The truck and magnetic brake 
were, however, arranged to accommodate two sets of special slot brake 
mechanism. 

mechanism on each car will be sufficient it is proposed that the 39 cars 
shall only be titted with one set. The committee recommended that 
tenders from selected firms be obtained for the supply of the 39 car 
bodies and that the British Westinghouse Со. be asked to submit an 
offer for the magnetic brakes required.—C'arried. 


Marylebone (London).—The Baths committee have requested their 
chairman to give notice of motion to rescind the resolution adopted 
by the Council in February last for overhauling, re- wiring and putting 
into proper condition the electrical instalation at the baths, and the 
Electric Supply committee are to be permitted to carry out the work 
at prime cost, plus a small percentage for supervision. 

The Electricity committee have authorised the general manager 
to let all consumers have arc lamps at a price which allows for current 
at £8 per kilowatt and ld. per unit. 

Middlesbrough.— The annual report of the borough electrical 
engineer, Mr. Н. M. Taylor. submitted to the Electric Lighting com- 
mittee on Wednesday, stated that there was a net profit of £1,301 on 
the past year's working, against £1,277 in the previous year. 


National Electrical Manufacturers’ Association.— The next com- 


mittee meeting will be held at Balfour House, Finsbury Pavement, 
E.C., on the 10th May, at 2:30 p.m. 


St. Helens.—The 60 c.p. lamps in the main streets are to be 
replaced by 100 c.p. metal filament lamps, and 45 additional posts, 
with two lamps attached, are to be erected where required. 


As the Board of ТгаЧе were satistied with one set of this 


On Wednesday the Council increased the salary of the borough 
electrical engineer (Mr. E. M. Hollingsworth) from £400 to £450 per 
annum, with two subsequent increments of £25 to £500. 


Salford.—The Electricity committee has decided to advertise for a 
successor to Mr. Victor А. H. M'Cowen, borough electrical engineer, 


at a commencing salary of £500, rising by biennial increments of £50 
to £700 per annum. 


Southampton.— Ап inquiry was held here last week into the appli- 
cation of the Council for sanction to borrow £13,000 for additional 
generating plant and £3,000 for mains. services and meters. 

The Tows CLERK gave the usual statistics and said the total amount 
sanctioned to March 31 last was £212,619, and the total sum expended 
£209,414. 

The borough electrical engineer (Mr. Н. F. STREET) gave particulars 
of the growth of the electricity undertaking, and of the additional gene- 
rating plant which would be necessary to cope with the increased 
requirements of the town. 

The inspector (Mr. Н. Ross НоорЕв) said the custom of the Board 
of Trade new was only to sanction loans for new plant, &c., on pro- 
visionally accepted tenders, when the bodies applying had decided 
exactly what work should be done and what it would cost. He sug- 
gested that the Corporation should buy meters out of revenue, for it 
was clear that the present system was not to the benefit of the 
ratepavers or the undertaking. Southampton Corporation was one of 
the few local bodies who were now borrowing for meters. 

The inquiry was adjourned for the provision of certain statisties. 

Southwark (London).— Acting on the advice of the borough elec- 
trical engineer (Mr. D. M. Kinghorn) the Electric Light committee 
recommend that extensions of the electricity works be carried out at 
an estimated cost of £6,909, including a 600 kw. turbo generator 
(£3,300), foundations, &c. (£180), switehgear (£300), condensing 
plant (£1,800), cooling tower (£1,000), and £329 for contingencies. 

Stepney (London).— The Electricity committee report having been 
approached by large firms who require a supply of electricity for 
lighting and power (one is at present generating its own supply) 
and who desire to have a combined rate for lighting and power. Such a 
rate is not at present in force, but, acting on the report of the borough 
electrical engineer and manager (Mr. W. С. P. Tapper), the committee 
have decided (subjeet to the usual sanction) to meet the request, and 
recommend that to power users who are willing to guarantee a mini- 
mum half-yearly bill of £200 the rate shall be £3 per annum per 
E.H.P. demanded. divided into 12 monthly payments (based upon the 
monthly demand) and $d. per unit for electricity consumed whether 
for lighting or power, provided the total lighting demand in Е.Н.Р. 
does not exceed 25 per cent. ; also that the committee be empowered to 
charge fixed rates caleulated on the above scale when the load factor 
is guaranteed. 

Sweden.—The Swedish Budget for 1911 provides for additional 


expenditure on railway and canal works, and £80,000 for electricity 
works at Trollh ittan. 


Underground Telegraph Cables.—At Wednesday's meeting of 
Newcastle-on-Tyne Chamber of Commerce it was stated that the 
Postmaster-General had intimated that provision would be made in 


this year's estimates for the completion of the underground lines 
between Leeds and Stockton. This would complete the under- 


ground connection between Newcastle and London. 


Walthamstow.—'The electricity undertaking is to pay £300 per 
annum and the tramway undertaking £100 per annum towards the 
establishment expenses of the Council. 

Warrington.—-At the meeting of the Corporation on Tuesday Ald. 
Smethurst announced that the net profits on the electricity under- 
taking for the past year had been £1.601. against £943 for 1908-9, and 


on the tramways undertaking £2,750, against £2,307. 


The salaries of several officials were increased, including that of Mr. 
Е. У. L. Matthias, chief electrical engineer, from £350 to £400. 

Wigan.—The L.G. Board have informed the Council that, in 
regard to their recent application for sanction to borrow £36,000 
for the electricity undertaking, the Board will raise no objection to 
the Council commencing the works at once. 


Wireless Telegraph Notes.—The German Government has estab- 
lished wireless telegraphic communication between Palm Island 
and Yap Island, one of the Carolines, situate 70 miles north of 
New Guinea. | 

The Hawaiian Islands have now been completely linked up with 
wireless telegraphy. the system employed being described as а 
composite one, chiefly of the * Massie” type. The day range of the 
principal station at Kahuku is 400 miles, and the night range 13 
said to be 1.250 miles, The station is reported by the operating 
company (the Mutual Telephone Co.) to be in frequent communica- 
tion at night with Sitka (Alaska), a distance of over 2,000 miles. 

The Allan liner " Carthaginian ”” reached the Clyde on Saturday 
last in tow of the “ Hesperian.” The `* Carthaginian " had broken 
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down 235 miles west of Malin Head. She was fitted with wireless, and 
her message for assistance was picked up by her companion liner, the 
“Hesperian.” The former vessel had 800 emigrants on board. 
Уг. Е, Dexter was the Marconi operator on the " Carthaginian,” and 
reported that in boisterous weather there was a mishap to the 
machinery which left the vessel helpless. The " Hesperian ” picked 
up her message five hours after the mishap. Mr. Sutherland is the 
operator on the “ Hesperian.” 

According to the Paris '* Matin ” it is intended to instal wireless 
telegraphy at several important port stations in French West 
Africa with the view of connecting up the interior of the country. 
At Timbuctoo (according to the same authority) a station is to be 
erected to enable communication with Oran and Bizerta, and to 
form a base for radio-telegraphic communication across the Sahara. 

Another report states that a wireless station has been established 
at Pot Etienne and Daker. and that communication has already 
been opened with Oran and Bizerta, the work having been largely 
due to Commandant Ferrie, Director of Military Telegraphs at the 
Eiffel Tower, Paris, 


Workhouse Lighting —The L.G. Board have authorised Belfast 
Guardians to borrow £6,000 for electric lighting plant. 

York.—The City electrical engineer (Mr. J. W. Hame) has also 
been appointed tramways manager at an additional salary of £100 a 
year. 

Electrical Engineers (London Division) Annual Sports.—The Corps 
of the Electrical Engineers. London Division (T) will decide their 
Corps trials and Championships at the London County Athletic 
Grounds, Herne Hill, on Wednesday, May 25, commencing at 
6:30 р.т. The following are the events:—100 yds., 440 yds., 
880 yds., and 1 mile running; } mile, 1 mile and 5 mile cycling ; 
120 yds. hurdles ; long jump ; high jump, and inter company tug-o'- 
war. Quartermaster-Sergt. G. А. Applebee is the secretary of the 
committee in charge of the arrangements. - 


TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is NOW READY, price 15s., post 
free in the United Kingdom, 153. 9d. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued іп a handy 
form. These are included in the 1910 Big Blue Book, 
making it the most complete work of the kind ever 
published. 
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TENDERS INVITED. 

The Corporation of the City of LoxboxpEnRY invite tenders for 
Mpply, delivery and erection of a 400 kw. mixed-pressure 4.-с. 
rbv generator, condenser. pipe work. floor plates, &c., switch- 
"ard panels, instruments and connections, economiser, dampers, 
т valves, &c., and feeder cable, connections, &c. Specifica- 
sa &c. from the city electrical engineer. Мг. В. У. Macrory. 
аА ш be addressed to the Town Clerk, Municipal Offices. Lon- 

erry. by May 2]. See also an advertisement. 
E and Electricity committee of BELFAST Corpora- 
M и ener for motor boosters and switchgear and extension 
ae ee switchboard. Specifications, &с., from the city elec- 
"ngineeri Mr. Thos. W. Bloxam, M.LE.E. Tenders to the 


a Clerk, City Hall, Belfast, by 10 a.m. May 23. See also ап 
vertisement, 


Words (London) Borough Council invite tenders for supply- 
s me arc lamps with 20 suitable iron cradles. Copies of 


specification, conditions of contract and form of tender from the 
electricity department offices, 57. Pratt-street, Camden Town, N.W. 
Tenders to the town clerk (Mr. C. H. F. Barrett) Town Hall, Pancras- 
road, London, N.W., by noon Monday, May 23. See also ап 
advertisement. ; 

SOUTHAMPTON Corporation invite tenders for supply of a 1.000 kw. 
steam generator, boiler, alternator and motor alternator. Particu- 
lars, specifications and forms of tender from the borough electrical 
engineer, Mr. H. F. Street, electricity works, Western Shore, South- 
ampton. Tenders to the town clerk, Мг. R. В. Linthorne. Municipal 
Offices, Southampton, by May 24. See also an advertisement. 

The Lighting committee of DuBLIN Corporation invite tenders 
for supply and erection of flame arc lamps and arc lamp pillars. 
Specifications, &c., from the eity electrical engineer, Mr. Mark 
Ruddle, Fleet-street, Dublin. Tenders, addressed to the Chairman 
of the Lighting committee, 3, Cork-hill, Dublin, not later than May 
20. See also an advertisement. 


Tenders are invited up to June 14 for supply of 100 party line 
common battery telephone wall sets, 10 party line common battery 
table sets, 100 switches. common battery. single extension and inter- 
cómmunication, and 3,000 telephone protectors to the Postmaster- 
General's department in Vicrorta. Tender forms and specification 
at the Commonwealth office, 72, Victoria-strect, London, S.W. Sce 
also an advertisement. 

Tenders are invited up to June 7 for supply of one frame. main 
distributing, to the Postmaster-Gencral’s department in WESTERN 
AUSTRALIA. Tender forms and specifications from the Common- 
wealth office, 72. Victoria-street, London, S.W. Sce also an ad. 
vertiscment. 

LEICESTER Tramways committee want tenders for supply of mixed 
pressure steam turbine direct-coupled to 750 kw. d.c. generator, with 
condensing plant, switchboard, &c., and two Lancashire boilers, with 


fuel economiser. piping, &c. Forms of tender from the Tramway. 


Engineer, Belgrave-road, Leicester. 

Bray (co. Wicklow) Council want tenders by May 9 for supply of 
330 yds. гк concentric paper-insulated lead-eovered steel-armoured 
cable and 65 a.c. single-phase electricity meters; Specifications, &c., 
from the Electrical Engineer. 

The Commissioners of Н.М. Works and Publie Evildings require 
tenders by May 19 for the erection of a telephone exchange at Cubie- 
street, GLascow. Forms of tender, &c.. from the Clerk of Works, 
Head Post Office, Glasgow. : 

BECKENHAM Council require tenders by 4 p.m. May 23 for wiring 
work, including canvassing, and (alternatively) for wiring only. 
Specifications, &c., from the Resident Engineer, Electricity Works, 
Beckenham. 

WALLASEY Council want tenders by May 30 for two years” supply 
of a.c. transformers. Specifications from the Electrical Engineer, 
Seaview-road, Liscard. 

METROPOLITAN AsyLUMS Boanp want tenders by 10 a.m. May 11 
for supply of electrical accessories, ironmongery, &e. Forms of 
tender from the Board's Offices. 

MANCHESTER Tramways committee want tenders by 10 a.m. Мау 


10 for supply of steel tie-bars for tramrails. Specifications from 


the tramways manager. 

EccLEs Electricity committee invite tenders by 10 a.m. Мах 12 
for supply of 2.000 yds, h.t. concentric paper-insulated cable. 
Particulars from the Borough Electrical Engineer. 

RADCLIFFE Council want tenders by May 14 for supply and erection 
of a 300 kw. с.с. dynamo. Specification, &с.. from the engineer, 


Tenders are invited (up to May 17) for supply to the Postmaster- 
General's Department, VICTORIA, of 50 coin attachments. Tender 
forms and specifications from the High Commissioner's Office, 72, 
Victoria-street, London, S.W. 

The Postmaster-Gencral of the Commonwea'th of AvsTRALIA 
requires tenders up to May 17 for supply of 2 tons of wire, twisted 
pair, outside distributing, No. 16 Legal S.W. gauge. Tender forms 
and specifications from the Commonwealth office, 72. Victoria- 
street, London, S.W. 


Tenders are invited up to June 8 for the supply of protectors 
switchboards (small) and common battery telephones to the Post. 
master-General's Department, QUEENSLAND. Tender forms, speci- 
fications and general conditions may be obtained at the Сотто 
wealth offices, 72, Victoria-street, London, S.W. 


Tenders are required by June 8, 1910, for the supply of six sections 
of common ELattery switchboard and equipment. jumper wire and 
cable to the Postmaster-General's department in QUEENSLAND 
Tender forms and specifications from the Commonwealth office 72 
Victoria-street, London, S.W. 
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Tenders are invited, up to May 18, for the supply of paper insulated 
lead-covered and brass ribbon taped cable to the Postmaster-General’s 
Department in QUEENSLAND. Tender forms and specifications 
from the Commonwealth Office, 72, Victoria-street, London, S.W. 


Tenders are invited up to June 1, for the supply of eight 
sections of common battery switchboard to the Postmaster-General's. 
Department, NEw Soutu Wares. Tender forms, specifications, 
and general conditions may be obtained et the Commonwealth 
offices, 72, Victoria-street, London, S.W. 

The Deputy Postmaster-General, MELBOURNE (Victoria) wants 
tenders by May 24 for supply of six miles of lead-covered paper. 
insulated screened 50-conductor telegraph cable, and by June 14 
(fresh tenders) for subseribers equipment for Hawthorn Telephone 
Exchange. 

Australasia.— А Wellington (N.Z.) firm desire to obtain quotations, 
from British manufacturers, for solid drawn steel conduit and fittings, 
screwed with standard gas thread. and for insulated cable. made by а 
firm belonging to the Cable Makers’ Association. or equal thereto, and 
another Wellington firm wish to hear from makers of all kinds of 
electric erable. Catalogues, with information as to discounts, &с, 


(quoting preferable cif. and е.), to H.M. Trade Commissioner, 9, 
Grey-street, Wellington. | 


TENDERS RECEIVED AND ACCEPTED. 


At the meeting of Manchester Corporation on Wednesday, the 
chairman of the Electricity committee (Мг. Howarth) stated that 
the committee had accepted a tender from a Milan tirm (through the 
General Eleetric Co.) for the supply of lt. house service cable. 

He said that the English prices asked were from 3s. bid. to 3s. 6d.. 
against 2s. 21d. by the Milan people. He suggested that there was a 
combination among British manufacturers which had the effect of 
raising and maintaining prices, and by letting that contract the com- 
mittee saved £153. 

Objection was taken to the acceptance of the contract аз contrary to 
the standing orders, seeing that the Council had no knowledge of the 
hours of work. rate of wages and conditions of labour in Milan. It was 


proposed to refer the matter back to the committee, but this was rejected 
Бу 40 votes to 29. 


St Pancras (London) Council have received the following tenders 
for the supply of open-type are lamp carbons :— 
Sloan Electrical Co... 


£687 15 O Siemens Bros. Dyna- 
W. Giepel & Co. ...... 144 2 6 mo Works ......... 1.279 R 11 
Н. G. Mayer & Со. 756 Ө 0 Sirius-Werke A.-G.... 1386 0 0 
Crompton & Co. ,..... 763 14 9 Johnson & Phillips 
Ship Carbons (Ltd... 774 10. 3 (samples not sub- 
G. Вга НК ............ 813 15 0 mitted) _............ 777 Ө Ө 
General Electric Со... 022 18 0 


Nuneaton Corporation have received the following tenders for a 
water-tube boiler and a feed pump :— 


Boiler. 
Edwin Danks & Co, (ace ptd.).. £710 | Brightside Foundry & Eng.Co..£925 
Babcock & Wilcox............... 715 | Clarke, Chapman & Со. ...... 997 
Hawksley. Wild & Co. ......... 795 


Fed Pump. 
Е. Friedenthal (acc ptd.) £90 & 109 


J. P. Hall & Sons...... £141 & 163 
Edwin Danks & Со. £106 & 132 | Lee, Howl & Co. .................. 143 
John Spencer (Ltd.)............ 103 | Brightside Foundry & Eng. Со. 144 
J. Reynolds & Co....... £103 & 126 | Hawksley, Wild & Со. ......... 160 
Hayward, Tyler & Co... £110 & 120 t Clarke. Chapman & Co. ......... 213 
Babcock & Wilcox ............ 135 | 


Salford Council have accepted the following tenders for annual 
stores for the electricity department :— 

W. Turner (Ardwick) Ltd., asphalte bridges; Cowans (Ltd.). circuit- 
breakers: Electrical Co., switches and cut-outs W. T. Glover & Co., 
bitumen cables and bare copper stranded wire; Н. В. Mansfield, stone- 
ware conduits; Albion Clay Co., stoneware conduits and stoneware 
pipes; John Bassett, tinned copper strip: Johnson & Phillips, copper 
fuse wire and white tape; L. Andrew & Co., mica sheets, rubber gloves, 
rubber overshoes and rubber caps for cables: Veritys (Ltd.) and General 
Electric Co., high and low-speed motors (4 to 74 n.r.) : Electric Con- 
struction Co.. high and low-speed motors (LO to 15 i.p.) ; Lancashire 
Dynamo & Motor Co., high and low-speed motors (20 to 50 n.p.) ; Нап. 
chett, Barratt & Co., 12 single-phase house transformers, £5. 10s. each. 

Dublin Lighting committee recommend the acceptance of the ten- 
der of the British Insulated & Helsby Cables at £17.532 for the supply 


of extra high-pressure and low-pressure cables for а period of two 
years, 


Warrington Council have accepted the tender of J. Howden & Co. 
for à 1.000 kw. turbo-alternator at £4.255; that of the British 


Westinghouse Co. for а 750 kw. rotary converter at £1,850; and 
that of Cowans (Ltd.) for switehgear at £506. 5s. 


Southampton Council have renewed the annual contracts with 


W. Т. Glover & Co. and the Craigpark Electric Cable Со. for supply 
of cable. 


Edinburgh Electric Lighting committee recommend acceptance 


of the tender of the Lahmeyer Electrical Co. for 12 months supply 
M.5. metal filament lamps. 


London Count y Council have accepted the tender of Bruce, Peebles 
& Co. for three-phase motors for the second section of the central car 
repair depot at £575. 


Poplar (London) Council have accepted the tender of the Worth- 
ington Pump Co. for motor-driven feed pump at £218. 10s. 


Bolton Electricity committee have accepted the tender of Ed. 
Beanis & Со. for mechanical stokers. 


Gloucester Corporation have accepted the tender of W. Geipel & 
Co. for arc lamp carbons at £111. 163. 74. 


Salford Corporation have accepted the tender of the Northern 
Electrical Co. for wiring the Wellington-street school at £133. 13s. 


BUSINESS NOTICES. 


The D.P. Battery Co. have appointed as their representatives in 
Argentina (Messrs. Milne, Makein y Cia.. Suipacha 88. Buenos Aires), 
and in Turkey. Messrs. Wm. Sprowson & Son, Constantinople. The 
ageney of the latter firm is for Turkey, Greece and the Balkans. 


Mr. Chas, E. Gunner, who has been so long identified with conduit 
practice both with the G.E.C. and latterly with Simplex Conduit 
(Ltd.). has severed bis connection with the latter firm, and is now 
engaged in perfecting a number of improvements relating to conduit 
and instalation practice generally. of which we hepe to give par- 
ticulars in an early issue. 

Messrs. Davies & Ransome, Caxton House, Westminster. have been 


appointed sale agents in London and the South of England for the 
Butfoline Noiseless Gear Co. 


Mr. Thomas W. How, managing director of the Empire Roller 
Bearings Со., has been appointed managing and consulting director 
of the Horsfall Destructor Co., Pershore, in succession to the late 
Mr. Arthur Greenwood. The business of both companies will be 
directed from the London address, 15, Victoria-street. 


Messrs, D. Н. Bonnella & Son have taken over the agency for 
M. 5. metal filameat lamps. 


Sale by Auction.—Messrs. Horne & Co., 35, Old Queen.street. 
Westminster, S.W., will sell by public auction at the Royal Arsenal. 
Woolwich, on May 19 (by order of the Secretary for War) some un- 
serviceable and obsolete stores, including quantities of iron. steel. 
copper. gunmetal, lead, bronze, &c., also lathes, machine tools, elec- 
tric cable, telegraph instruments, electric lamps, &с. Мау be viewed 
on Tuesday and Wednesday previous to and on morning of sale. 
Catalogues from the War Office, Whitehall, the Ordnance Office. 
Tower, and the Ordnance Office, Royal Arsenal, Woolwich. бее also 
an advertisement, 


Plant for Sale.— Eastbourne Corporation advertise for sale a 50 kw. 
steam alternator. 


Particulars from the borough electrcial engineer, 
Mr. J. К. Brydges. 


Electric Supply Publicity.—In our issue of Feb. 25 we described 
a poster which was being issued by the electric light companies 
in London with a view to inducing the publie at large to more 
fully appreciate the value of electricity for domestic purposes, This 
showed the portion of London visible from the neighbourhood of the 
Houses of Parliament illuminated by a gigantic glow lamp. We 
have now received from the committee which is dealing with this 
publicity work a reproduction of this illumination in card form, suit- 
able for hanging in a show-room or shop window. As hefore, space 
is left for the insertion of the name of a supply authority. 

Whitsuntide Holidays. —' The countryside is looking its best, and the 
facilities offered by the railway companies for visiting the charming 
rural spots which abound on most routes out of London and the other 
cities and towns of England have been greatly extended this year, and 
comfortable and expeditious travel has been well provided for. We 
have scen several of the printed booklets containing the arrangements 
for the holidays, and amongst these is the “A. B.C. Programmes" issued 
by the Great Central Railway Со. There are over 300 seaside and 
папа health resorts in the Midlands and the North which can be 
reached in quick time at very low fares, and the choice of destination 
stretches away up to the far north of Scotland. Nearer London the 
Vale of Aylesbury, the Chiltern Hills and Stratford-on-Avon should 
partieularly appeal to rest and holiday seekers. Express corridor 
trains with buffet car accommodation leave Marylebone at suitable 
times on Friday, Saturday, Sunday and Monday, May 13, 14, 15 and 
16, and full particulars of times of departure, fares and other infor- 
mation are contained in the programme under notice, which may be 
obtained free at Marylebone Station, from any of the Company § 
town offices and agencies, or by post from the Publicity department, 


216, Marylebone-road, N.W. 
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Tantalum Lamps for Ship Lighting.—Tantalum lamps are used for 
all classes of ship lighting, from a man-of-war to a ferry-boat. The 
illustration herewith shows an Atlantic liner, on which more than 
1.000 Tantalums are installed, in comparison with a pleasure motor 
vacht. The strength of the lamp enables it to withstand the severe 
vibration experienced on board ship. The centre inset shows one 
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of the handsome interiors to be found on the larger types of vessel. 
Messrs, Siemens Bros, the manufacturers of the Tantalum lamp. 
make a speciality of clectric light fittings for ship and yacht lighting. 
and all interested in that class of work should obtain particulars 
and prices when considering new installations. 


Concentric Wiring on the 0.5. System.—Messrs. Siemens Brothers 
& Co., Caxton House, Westminster. S.W.. have sent us a copy of 
their new catalogue А 517 (supplementary to No. 517), in which the 
advantages of the 0.5. Wiring System for concentric purposes are 
described. Messrs. Siemens Brothers claim that the O.S. system, 
when employed for concentrie wiring in any combination of its two 
component parts. effects a saving in the cost of materials and labour, 
which may reach as high as 40 per cent. Besides the general 
features of the system, the advantages of low voltage are explained 
in the catalogue. It is shown how the consumer can save in current 
and outlay on lamps by using low voltage Tantalum lamps, and, in 
connection with alternating current supplies, by installing a double- 
Wound transformer. The latter apparatus are listed in convenient 


"STANNOS" House Fuse Box. 


form and sizes, from 250/5,000 watts, and for secondary pressures 
from 20.230 volts; the approximate number of Tantalum lamps of 
various candle-powers being shown, which can be connected to 
Various listed pressures, 

А novelty is the “ Stannos " House Fuse Box, illustrated herewith, 
which is employed where “ Stannos " wires, run on the concentric 
system, are used for the purpose of supplying separate houses, out- 
buildings, &c. (as in the case of the Fixed Price Light Co.’s system). 
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The box consists of a small cast-iron case with hinged lid, containing 


a Siemens '* Zed " cartridge fuse with non-interchangeable cartridge, 
and the sheathings of the " Stannos” wires are clamped at each 
entry to the iron case, the two clamps being bonded together. А small 
window is provided in the lid of the box to enable the fuse to be 
inspected without unsealing the case. 

Inaddition the catalogue contains prices and particulars 
of '""Stannos" wires for concentric purposes, Tantalum 
lamps, and general instructions for concentric wiring on 
the O.S. System. It is of interest to point out that 
" Stannos " wires are now being made іп the following sizes: 
1/18, 1/16, 3/20, 7/20, 7/18 and 7/16. 

Tumbler Switehes —The accompanying illustration 
shows a new tumbler switch put on the market by 
Messrs. Marsh, Son & C». И has been designed with a 


vut 


New Form or TuMBLER SWITCH, 


very large break and all the metal parts are quite heavy enough to 
carry considerably more current than the IO amperes for which it 
is designed. The make-and-break are very quick and the live 
parts are well protected. Arrangements have been provided to 
allow the switch to be used on looping-in systems. 


CATALOGUES, &c. 


AMPERE CELL.—Messrs. D. Н. Bonnella & Son have issued a 
pamphlet dealing with the “Ampere " cell, whose large output of 5 am- 
peres admirably adapts it for use in telephone, experimental and 
medical work. "The cell is composed of a specially prepared com- 
pressed carbon block, carefully wrapped in cloth, a cylindrical zine 
with lead connector and a circular glass jar of special design with a 
papier-maché cover. 

Sr. HELENS CaABLE.— The St. Helens Cable & Rubber Co, have 
ready a small catalogue in which are arranged card illustrations and 
details of various equipment supplied by the company. These in- 
clude cables and wires of all kinds and rubber goods generally. 

SUNDRY [NDIARUBBER Goops.—We have received from the India 
Rubber, Gutta Percha & Telegraph Works Co. a copy of their latest 
list dealing with mechanical and sundry indiarubber goods. "These 
include such articles as indiarubber sheets, hose of all kinds, gloves. 
corks, door-stops and many other useful articles and apparatus. 

Episwan Fittincs.—The Edison & Swan Co.'s latest catalogue 
deals with shop, factory, colliery. street and traction fittings. ^A 
glance through this catalogue shows a wide field of goods which this 
company are able to turn out, covering a good range оѓ“ everybody's 
requirements," 

A.E.G. APPARATUS.—From the Allgemeine Elektiicit its-Gesell- 
schaft come three pamphlets dealing respectively with the generating 
stations at Besswitz, an automatic electrically-worked pump for 
house supply work, and a new controller. The station described 
in the first pamphlet is intended for the supply of energy to farmers 
and other agricultural workers. 

CROMPTON INSTRUMENTS.—Messrs. Crompton & Co. have com- 
pleted a catalogue which deals with electrical instruments of the 
moving coil type for continuous-current work. In this are illus- 
trated and described the many patterns of this taype made by the 
firm. The list should be in the hands of all electrical engineers and 
contractors, | 

FERRANTI Two-RATE METER,—Messrs. Ferranti Limited have 
issued а pamphlet dealing with а new two-rate meter recently de- 
signed by them. This instrument is described at some length on 
another page of our current issue. 

HENLEY'S FLEXIBLE CABLEs.—We have received from Messrs. 
W. T. Henley's Telegraph Works Co. a list describing their twin 
flexible cables, which are provided with an earthing core in com- 
pliance with Home Office Regulations, They are made in two types, 
C.M.A. flexible and standard flexible. the former being composed of 
high conductivity 36 S.W.G. wires insulated with pure vulcanised 
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indiarubber and taped. The earthing conductor is composed of 
copper wire of the same size braided with cotton and compounded. 
The three cores are made up together circular with jute wormings 
strongly braided and served over all with preservative compound. 


The insulation resistance of such a flexible is 600 megohms per mile 
at 60 deg. after 24 hours’ immersion in water. 


Jauxs GovERNOR.— Messrs. Jens Orten- Bóving & Co. are issuing 
a catalogue on this subject which describes a governor suitable for use 


in governing turbines and engines very closely, in accordance with the 
present requirements. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At the London Bankruptey Court on Wednesday the first meeting 
of creditors took place of Samuel Walter Hart, inventor and. patentee 
of the Hart accumulator. Debtor attributed his failure to deprecia- 
tion in. value of his shares and other property. Liabilities were 
£3.000, but he claimed that the assets should exceed these when 
realised, In the absence of an offer. the Official Receiver was left 
in charge of the ея це under an administration in bankruptey. 


The first meeting of creditors of Robt. Е. Доу (trading as the 
Bristol Electrical Со.). 143, Cheltenham-road, Bristol, will take place 


on May 11, at 26, Baldwin-street, and the publie examination on 
May 13 at the Guildhall, Bristol. 


А receiving order has been made against John Filmer Davie, 
electrician, late of 10, Gt. Castle-street. London, W. First meeting 


of creditors May 10 at Bankruptey-buildings, London, W.C., publie 
examination at sime place on June 8. 


The есіле Conversion Synd. (Ltd.) is being wound up volun- 
tarilyv. Mr, К. К. Salaman, 1, Oxford-court, Cannon-street, London, 
К.С. is liquidator, Meeting of creditors at same address on May 9. 


The Davey егіле Со. (Ltd.) is being wound up voluntarily. 
Claims to Mr. J. Andrews, 20. North John-street. Liverpool, by 


June 9. А meeting of creditors will be held at 112, Whitechapel. 
Liverpool, on May 17. 
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COMPANIES’ MEETINGS AND REPORTS. 
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Great Northern Telegraph Co. (Ltd.) 


At the meeting held on April 30 at Copenhagen the chairman (Com- 
modore E, Suenson, D.R.N.), in rendering an account of the working 
of the company during 1909, said the company’s cables again sutfered 
rather severely from interruptions. In. Europe there had been 23 on 
seven cables and in the Far East 21 on five cables, without reckoning 
those on the cables in the Yangtze river and its tributary, the Whangpoo, 
where the regulation of the navigable channel near the Woosung bar 
had caused numerous interruptions and difficulties, The cable repairs 
and renewals had kept their cable steamers occupied: the “H. €. 
Orsted ©“ in Europe for 142 days and the 7 Store. Nordiske " and the 
" Pacific ? in the Far East for 260 davs, of which 15 in Europe and 78 
in the Far Kast were for other administrations. ‘The landlines. via 
Kiachta and via Wladiwostock across Russia and Siberia connecting 
their two submarine systems, the one in Europe and the other in the 
Far Kast, had more and more won favour with the telegraphing public. 
Notwithstanding the appreciable decrease in traffic between Europe and 
the Far East, the amount of traffic passing over the company's routes 
had decidedly increased. On Oct. 1 last the same reduced rate as that 
via India was introduced by both routes via Russia for press telegrams 
between Europe and the Far. East. The reductions in the European 
rates (adopted by the International Telegraph Conference at Lisbon in 
1908) had been in force since July 1 last. 


These reductions, in con- 
junction with those of the local rates In the Far East (mentioned last 


year) and the general depression in commerce and shipping in 1909 had 
seriously affected their traffic receipts. The decrease had, however, 
been counterbalanced by increased receipts from the company's. par- 
ticipation in other telegraphic undertakings and particularly by а protit 
on exchange of £4,700 in 1909, compared with a loss on exchange of 
about £15,300 in the previous усаг. Their receipts from “ sundries ” 
had also been higher, and it was due to those fortunate circumstances 
that the board felt justified in proposing the same total dividend as for 
190%, viz., 18 per cent. 

In spite of the continued. progress of wireless telegraphy in the field 
naturally belonging to it (communication from ship to ship. between 
ship and shore or shore and small islands, and for strategical purposes) 
the year had not, as far as they knew, witnessed the establishment of 
any new Wireless connection of importance competing with the telegraph by 
wire, although several such connections had been projected. The company 
had, nevertheless, acquired the exclusive right of using between several 
countries certain patents for wireless telegraphy, for which they had 
been in negotiation for some vears past. In taking that precaution the 
board had, however, been prompted mainly by its desire to meet the 
repeated wishes of many shareholders. 


It was evident that in a field 
where the practical application of a discovery, although showing remark- 


able progress, was still as much in its infancy as that of wireless tele- 
graphy, inventions of one day were liable to be out-distanced on the next 
day, that the possession of a patent of an invention did not confer the 
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right to use it in the absence of concessions to that effect from the 
interested governments, and, finally, that the exploitation of wireless 
telegraphy had hitherto not proved remunerative except, as they sin- 
cerely hoped, to the inventors, who had certainly deserved a substantial 
reward for their marvellous inventions and their arduous labours. И 
thev had acceded to the wishes of some shareholders it was due to a 
desire to reassure them and to provide as far as possible against all con- 
tingencies rather than to their being actually convinced of the utility of 
the invention outside its own particular field. 

The notice terminating their concession for the cable connecting 
Norway with. Denmark had been followed by a similar notice with 
regard to their cable connecting Norway with Scotland. Denmark 
and Great Britain had also given notice for the same cables. The 
Governments of these two countries had expressed their sincere regret 
at that separation and their high appreciation of the services which the 
company had rendered during more than 40 vears. The fact that those 
two Governments, and also those of Sweden and Russia, had been 
pleased to extend all their other concessions in those countries, was the 
best proof of the sincerity of those assurances. The Norwegian Govern- 
ment, acting in accord with the other interested Governments, had 
expressed. its desire to purchase the two cables in question, the cable 
landed at Arendal in Norway and at Hirtshals in. Denmark, 69 п.т. 
long, and the cable landed at Egersund in Norway and at Peterhead in 
Scotland, 272 n.m. long. "The negotiations regarding the purchase 
price had not yet terminated, but the price would be based exclusively 
on the actual technical value of the cables, without any addition for 
goodwill, The loss did not affect their general system; their universal 
system, extending from the West of Europe to the East of Ама, would 
remain intact. The company’s negotiations with Japan regarding 
their future relations with that Empire after the expiration of their 
exclusive privileges at the end of 1912 had not been resumed during 
the past vear because the Imperial Government had not expressed any 
desire to that effect. It might be mentioned that the company enjoy 
in Japan the same right as they possess in several other countries con- 
nected by their cables to continue working in connection with the 
Government lines after the expiration of their exclusive privileges. 
Japan did not, therefore, run any risk of becoming suddenly deprived 
of the use of the Great Northern cables. The fact of these cables being 
private and neutral property had been of great value to Japan, and it 
was partly due thereto that during the last wars of that Empire they 
remained unmolested and that dapan was able to maintain telegraphic 
communication with the whole world. И they had been Government- 
owne:L cables belonging to one of the belligerent powers they. would 
have been legitimate booty for the other, even if it had not had com- 
mand of the sea. Any hostile power, strong or weak, will easily find 
means of cutting or destroving a submarine cable, if such an act be con- 
sidered legitimate, but will hesitate if by doing so it lays itself open to 
just reproaches for destroying private and neutral property and to 
claims for compensation. This consideration had probably, amongst 
others, induced the great maritime powers as Great Britain, Germany, 
France and the United States, to adopt the principle of leaving their 
international submarine connections to private enterprise and exploita- 
tion, particularly where they form part of а universal system such as 
the Great Northern. 

Their traflic receipts, &c., had increased by about £9.600, owing to the 
circumstances previously mentioned, and sundries by about £2,760. 
Salaries and wages had decreased by £5,380, ex penses of stations, offices 
and agencies had increased by £430 ; ordinary supervision, &е., of lines 
and repairing steamers by about £2,640; 


instruments and cells by 
£180 ; maintenance of buildings by £1.600, on account of the installation 
of new offices in London ; sundries by about £1,100. Rates and taxes 
were less by 5720; travelling expenses by £190, and bank commisison, 


&e., by £100, thus making the total decrease of expenses about £170. 


AUCKLAND ELECTRIC TRAMWAYS СО. (LTD.)—The chairman (Mr. 
C. G. eget meier) stated at the meeting on Monday that the results of the 
post year showed steady and progressive business. Out of the profits 
they had set aside for depreciation 515.000. compared with £12,500 in 
L908. Expenditure on renewals and reconstructions would vary from 
усаг (о year. They had over 22 route miles of track, and they had to look 
forward to the time when extensive reconstructions of the permanent way 
would be necessary. Capital expenditure showed an increase for the year 
of £56,601. Phe larger portion of that was for additions to their power 
station and distributing system. The new 600 kw. set that had been in- 
stalled during the year brought the capacity of their plant to 2,725 kw. 
The expenditure also included the enlargement of the power sheds and 
repair shops and the cost of five new cars. Eight more cars are in course 
of construction, bringing the total stock of ears to 100. They carried 
28,736,000. passengers, an increase of 2,592,000, and the passenger те- 
ceipts show an increase of £16,538. Working cxpenses were heavier 
owing to increased car-mileage and to higher scale of wages paid to the 
employes, Repairs and maintenance cost £30,153, an increase of £4,073. 
A dividend of 6 per cent. per annum was paid on the ordinary shares, 
BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—The directors 
in their report for 1909, state that, notwithstanding serious trade depres- 
sion, accompanied by unusually severe competition, they can report an 
improvement in results of the years trading. "Trading profits were 
£84.156, from which have to be deducted depreciation on. machinery, 
plant, &c., £6480 (in addition to £10,262 reserved for general deprecta- 
tion), expenses on surplus land and buildings (£5,673), interest on 6 pet 
cent. prior lien. debenture (£14,700), interest on 4 per cent. mortgage 
debenture stock (£49,654), leaving £7,047. "This balance has been ab- 
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sorbed by the appropriation of £5,300 required for the prior lien redemp- 
tion fund, expenditure on contracts of previous years (£2,485), and by 
writing off £660 from expenses of prior lien debentures issue, leaving a 
debit balance of $798. This, with the debit balance of £6,521 brought 
forward, makes £7,319, and is now carried forward. In addition to a 
substantial sum appropriated out of revenue during the year for main- 
tenance of buildings, machinery and plant, a further £16,742 has been 
applied to depreciation of these items. While there has been a smaller 
output for the home market the export business shows an appreciable 
improvement. Mr. P. А. Lange, general manager of the works, has been 
еее to a seat on the board. 


BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.)—At the re- 
cent meeting Mr. Е. E. Gripper said that the company had had a very 
sausfactory усаг. The lamp connections had increased substantially, 
and, notwithstanding the introduction of the metal filament lamp, their 
receipts fiom sale of current had not fallen off. The rateable value of the 
undertaking under the new assessment had been very nearly doubled, but 
they had appealed and got it very largely reduced. The directors pro- 
posed to pay 7 per cent. for the second half of the year (making 54 per 
cent. for the year), the same as in 1908. 


CITY OF SANTOS IMPROVEMENTS CO. (LTD.)—Mr. D. M. Fox announced 
at the mecting last week that, including the San Vincente line, about 15 
miles of railway and tramway had been electrified, and there remained 
about 15 miles to be converted. In spite of the wish of the inhabitants 
of Santos and Sai Vincente to have the remainder of the system elec- 
trified. and notwithstanding the efforts of the directors to induce the 
Camara to come to terms, no definite contract had yer been entered into. 


DEUTSCH SUDAMERIKANISCHE TELEGRAPHENGESBLLSCHAFT, A.G.— 
From Aug. 26 to Dec. 31, 1909, this company made a net profit of 
М.187,625 (£9,481) and a dividend of 6 per cent. is to be paid. The 
cable of the company has been working only between Borkum and 
Teneriffe until the second portion — Teneriffe to Monrovia—was opened 
а few weeks ago. The final portion—Monrovia to Pernambuco—is 
expected to be tinished by March next. The cost of construction has 
heen covercd by the issue of M.6,0C0,000 of new shares and M.9,850,000 
of 4) рег cent. debentures. 

EASTERN TELEGRAPH CO. (LTD.)— The directors’ report for the six 
months ended December 31, 1909, states that the revenue amounted to 
£020,942. 4s. 1d., from which are deducted £204,871. 2s. 10d. ordinary 
expenses and £45,667. 12s. Gd. expenditure relating to maintenance of 
cables, sundry differences in exchange and income tax payable abroad, 
leaving £370,403. 8s. 9d., to which is added £55,068. 15s. 114. brought 
forward, making a total available balance of £425.472. 4s. 84. After 
providing for income tax pavable in England, interest on mortgage deben- 
ture stock and dividends on preference stock, which together absorb 
181,019. Ts. 64.. there remains a balance of £344,452. 17s. 24., out of 
which the directors have placed £120,000. to general reserve and have 
pud à» interim dividend of 11 per cent. on the ordinary stock, amounting 
lo £4,000, The directors now recommend the declaration of a final 
dividend on the ordinary stock of Е por cent. and a bonus of 2 per cent., 
amounting together to £130,000, both payable on May 11, tax Нес, and 
making, with the three previous payments on account, а total distribu- 
Qon of 7 per cent. for the усаг 1909. It is proposed to carry forward the 
balance of £34,452. 179. 2d. The company, in combination with the 
As ociated Companies, has made arrangements for the transmission of a 
special service of British Imperial news, available for distribution through- 
eut the British possessions served by the Associated Companies, whereby 
& considerable addition to the volume of Imperial news is being provided 
Without any increase of cost to the public. 


_EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 

The report of the directors for the half-year ended Dee. ЗІ states that 
the grass receipts amounted to £315,034. 185. 7d.. against £300,889. 10s. 7d. 
for the corresponding half-year of 19083. Working expenses, including 
£17,997, Us, 10d. for meintenance of eables, absorb £143,674. Os. 4d. 
azunst £151.507, leaving $171.360. 18s. За. From this is deducted 
LIS. 95. 34. for income-tax payable in England and £15,048. for 
Interest an debenture stock, leaving as the net profit for the half-year 
йо. Өх. Adding £58,844. 3s. 14. brought forward there is an 
available balance of 211.315. 12s. 14. One quarterly interim dividend 
FM percent. has been paid for the half-year, and it is now proposed to 
btribute another of like amount, making, with the interim dividends 
pud for the first half-vear a total dividend of 5 per cent. И is also pro- 
red to pay a bonus of 4s. per share (or 2 per cent.) making a total 
distribution of 7 per cent. for the vear 1909, £50,000 has been trans- 
TP | general reserve, and the balance of £26,315. 12s. 14. is carried 
"ward. 


СТВІ SUPPLY CORPORATION (LTD.)—For the year ended Dec. 31. 
the gross earnings were £23,801, an increase of £2,561 on 1908, The 
“im taken inte net revenue account was £9,300, compared with £6,566, 
Alter paving interest there remains £3,780, against £2,397. Тһе equiva- 
“nt of 113.698 8 c.p. lamps is connected, against 97.778 8 c.p. in 1908 ; 
ind 2.492.416 units were sold, against 2.034.087. The directors report 
entinned and excellent progress by the Dumbarton Tramways Co. and 
the Hendon Electric Supply Co., the total number of lamps taking supply 
from the latter at Dec. 3] last being over 23,000 8 e.p, compared with 
12.600 in Lot, 

JOBNSON & PHILLIPS (LTD.)— For the vear ended Dec. 31, 1909, the 
promt on trading accounts, &е., after. making provision for bad and 
doubtful debts, and after charging to revenue upwards of £3,601 for 
Maintenance of buildings, plant. &¢., amounts to £15,350. 7s. üd., 
making, with £681, 2s. brought forward, £16,040. 9s. 64. Deducting 
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directors’, auditors! and trustees’ fees (£1,503. 15s. 8d.), interest on 
debenture stock (£7,850. 13s.), reserve re debenture sinking fund 
(£5,059. 11s. 6d.), and interest on second debentures (£684. 18. 2d.) the 
sum of £942. 8s. 2d. has been carried forward. The directors report 
that the business of the company during the усаг under review was 
adversely influenced by depression in trade throughout the country. The 
disinclination generally shown to place large orders, and consequent 
active competition, kept prices low, while the cost of raw materials ruled 
high. In October, the compounding shop was destroyed by fire. While 
the company incurred no direct loss, considerable difficulty was occasioned 
to the cable department, and it was necessary to equip temporary 
premises to avoid delay in the execution of contracts. The profit for 
the усаг shows an increase of £5,322 over the preceding year. Should 
the electrical trade improve, of which there scems to be some indication, 
the directors believe that the company is in a position to secure its full 
share of any business increase. The directors have appointed Mr. 
Walter Claude Johnson and Mr. Thomas Dence additional members of 
the board, and Mr. F. S. Paterson has retired. 


LEWES & DISTRICT ELECTRIC SUPPLY CO. (LTD.)J— For the усаг 1909 
the revenue amounted to £2,402. 35. 5d., an inerease of £107. 8s. 7d. 
The expenses, inciuding £448. 16s. for interest on temporary loans and a 
provision of £55 for battery renewals, amounted to £1,970. 15s. 9d., 
leaving a profit of £431. 7s. 8d., which, added to £33. 13s. 1d. brought 
forward, makes £465. Os. 94. The directors recommend that £450 be 
placed to depreciation and renewals account, and £15. Qs. 9d. carried 
forward. The demand for electrical energy for lighting апа power 
continues to increase steadily, and at the end of the усаг the equivalent 
of 14,116 8 c.p. lamps (11,915 for lighting and 2,201 for power) were 
connected to the mains, against 12,357 8 с.р. іп 1908. The 120 kw. 
Diesel oil generating set installed in October, 1908, has generated nearly 
all the units required during the vear at considerably reduced cost per 
unit. 


MUSSELBURGH & DISTRICT ELECTRIC LIGHT & TRACTION CO, (LTD.) 
—The balance at credit of net revenue account for the усаг ended 
De». 31 was £6,180. 133. 74.. making with £131. 13s. 9d. brought forward 
£6.312. 7s. 4d. After deducting interest on debentures for the year 
(£2.501. 9s. 74.) the balance was £3,810. 17s. 9d., of which £2.000 was 
placed to reserve and renewals fund, and after writing off certain items 
£1.255. 165. 9d. was carried forward. Within the last two years exten- 
sions of the lighting mains to Inveresk and Levenhall have been carried 
out, the capital expenditure incurred having been met out of the cash 
resources of the company. and, as the directors do not wish to further 
deplete the working capital, they have decided to postpone the declara- 
tion of a dividend until the cash at their disposal warrants it. The 
balance of £1,255. 16s. 8d. carried forward will permit of a dividend of 
24 per cent. being paid on the preferred shares, and this they expect will 
be done towards the end of July. As compared with 1908, the profit: 
(exclusive of interest, &c.) show an increase of £2,247. 12s. Id., out of 
which the tramway undertaking takes credit for £1,892. 75. 11d., and the 
lighting undertaking £355. 4s. 2d. "The traftie revenue for the year 
amounted to £12,450. 8s. 9d.. against £9711. 10s. Id., the receipts per 
саг mile being 927d.. compared with 8:72d.. and the number of passen- 
gers carried. was 2,224,024. The increased receipts аге being main- 
tained. 

NEWCASTLE, EMLYN & DISTRICT ELECTRIC SUPPLY CO. (LTD.)— At the 
recent. meeting the chairman (Dr. Powell) said that the. company com- 
menced supply in September last, and, with an increasing number of 
customers, it might safely be assumed that the company would soon have 
а balance in hand and be in a position to declare a dividend. The future 
prosperity of the company was assured. 


PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD.)—The receipts 
for 1909 were £225,916. an increase of £20,605. "The expenditure in 
Para was £120,309, against £152,637 т 1907-8, the net earnings (subject 
to London expenses) being £105,606, against £52,674. After providing 
for London expenses, debenture interest and sinking fund, the balance 
is £60,589. to which has to be added 89.863 brought forward, making 
£70,453. The dividend on the preference shares has been paid (£17,408) 
and the directors have added. £15.000 to reserve for depreciation and 
renewals and £10,000 for contingencies, leaving 427,954. Out of this 
amount it is proposed to pay the arrears of cumulative dividends on 
the preference shares for 1906 and 1907, which amount to. £27,000, 
leaving to be carried forward £954. Since Dec. 1, 1400, the receipts 
show an increase of £12,542, compared with the corresponding period 
last year. 


RANGOON ELECTRIC TRAMWAY & SUPPLY CO. (LTD.)— The directors’ 
report for the year 1909 states that owing to the increasing demand for 
energy it has been decided to extend the power station and to instal en 
additional 2.500 kw. turbine, thereby increasing the capacity of the sta- 
tion to 5,900 kw. In comparison with 1908, the traffic receipts for 1909 
increased by over 15 per cent., and the traflies so far received for the cur- 
rent. year show further steady growth. The receipts from the private 
lighting and power department have doubled those of 1908, and а further 
substantial inerease is looked for during the present year. The gross 
profits for the year amounted to £42,170. 8s. 3d., and with interest, &c., 
£42.225. 1s. Deducting Liverpool office. expenses (52.888. 1338. od.), 
interest on debenture stock (£7,341. 13s. 1d.). provision for redemption 
of debenture stock (43.872), depreciation (£774. 17s. 44.). and transferring 
to reserve £5,000, the balance was £22,847. 175. 2d., and, with £383. 2%. 5d. 
forward, £23.230. 195. 74. The preference dividend required £15,000, and 
formation expenses were £2,300, leaving available £5,930. 19s. 7d.. out 
of which the directors recommend an ordinary dividend of 3 per cent. 
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(tax free), requiring £5,310. Ox. 74., leaving £620. 19s. to be carried 
forward. 


RIVER PLATE ELECTRICITY CO. (LTD.)— After providing for ad- 
ministration expenses and depreciation on fixed plant, the revenue ac- 
count for 1909 amounted to £37,342. За. 4d., debenture interest £10,000, 
leaving £27,342. За. 4d., which, with £5.623. 10s. Gd. brought forward, 
makes £32,965. 14s. 14. The directors propose paying the balance pre- 
ference dividend (£6,000), a dividend of 9 per cent. for the year on the 
ordinary shares (£10,800), placing £10,000 to general reserve and this, with 
other outpayments, leaves £5,140. Из. 1d. to. be carried. forward. А 
contract has been made with La Plata Electric Tramways Co. for supply 
of all power required on that company's tramway system. The first 
section of the tramways was opened in January last, and it is expected 
that the remaining sections will be in service in the course of the year. 
The board report a steady and continuous growth of business both at La 
Plata and Tucuman, The futher business offering and the necessity of 
maintaining the existing services at a high state of efficiency have required 
the immediate provision of a large extension of the generating plant and 
installations in La Plata city and Ensenada port, and with this view a 
suitable riverside site has been acquired. Бх station will be equipped 
with two 1,500 kw. steam turbo-alteraators, to be in service in time for 
the lighting season of POEL. ‘The progress at Tucuman has also neces- 
sitated the provision of additional plant and mains. 

SINGAPORE ELECTRIC TRAMWAYS (LTD.)—The report for 1909 states 
that the excess of revenue over expenditure was £28,511, against which 
has been charged interest, depreciation and royalty (Е28,576`, leaving 
a profit of £153. As compared with 1908 the revenue showed an in- 
crease of $17,194, the passengers carried an increase of 13,806, and the 
car-miles run an inereuse of 193,354. Notwithstanding increased car- 
mileage the working expenses showed a decrease of $5,258. Trade in 
Singapore was improving, and it was anticipated that increased tratlic 
receipts would result. The revenue from lighting and power supplies 


continued to increase satisfactorily, being 62 per cent. higher than iu 
1908 aud 216 per cent. higher than in 1907. 


SOUTH METROPOLITAN ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.) 
At the meeting last week Мг. C. G. Teget meier said their tramway receipts 
had been adversely atfected by the weather. 


The electrice lighting depart- 
ment had shown satisfactory merease. 


With the increasing use of 
metal filament lamps the directors had increased, as from October last, 
the price of current for lighting by $d. por unit. 

SUBMARINE CABLES TRUST.— For the yearended April 15 the revenue 
amounted to £25,259. 15s, Id. and the expenses to £1,160. Өз. 6d., leaving 
£24,000. 175. 7d., to which is added £228. 8s. 4d. brought forward, making 
an available balance of £24,328. 5s. Lid. After providing £17.952 to meet 
payment of coupons, £6,201. Ls, has been transferred to redemption fund, 
leaving £175. 43. Иа. to be carried forward. During the year 52 cer- 
tificates have been redeemed by purchase in the open market with the 
surplus funds of the trust, costing £6,201, 15. 

URBAN ELECTRIC SUPPLY CO. (LID.)— At the meeting on Wednesday 
the chairman, Mr. P. D. Tuckett, said that this was the last year of the 
guarantec, and for a time the ordinary shareholders might have to forego 
their dividend. Probably а new arrangement would be made with 
Kdmundson’s Electricity, Corpn., and. probably а scheme would. be 
brought forward for writing down the capital. 

WELSBACH INCANDESCENT GAS LIGHT CO. (LTD.)—The directors’ re- 
port states that the continued trade depression has prejudicially affected 
the company’s sales, and that the net profit for the year shows a decrease, 
and the board regret that the result of the past year's trading does not 
allow of any further distribution to the shareholders. Аз regards the 
ordinary shares, it is impossible, in view of existing conditions, to hold out 
any hope of dividends. 

WEST AFRICAN TELEGRAPH CO. (LTD.)—Revenue for the year ended 
Dec. ЗЕ, 1909, amounted to £250,099. 85. 10d., from which is deducted 
£15,737. Зх. 24. ordinary expenses and £6,520. 16s. 3d. for expenditure 
relating to the maintenance of cables and income tax abroad, leaving 
£35,541. Өз. эЧ, added £1,731. Эх. 94. brought forward, making an avail- 
able balance of £38.572. 135. 2d. 


51.406. 135. Gd. has been provided for 
income tax, £27,000 has been transferred to general reserve and an in- 


terim dividend of 2 per cent. (tax free), absorbing £4,621. 165.. has been 
paid. ‘The directors recommend payment of a final dividend of 2 per 
cent. (tax free) (making 4 per cent. for the year), £922. 75. 8d. being 
carried. forward. 

WEST COAST OF AMERICA TELEGRAPH CO. (L’D.)—The directors! re- 
port for the year ended Dec. 31, 1909, states that the gross receipts were 
£20,416. Gs. Iid., against £52,612. 135. 2d. in 1903. Working ex penses 
were £39,204. 135. 7d., compared with £33,103. 7s. 10. After providing 
£6,000 for interest on the 4 per cent. debentures, £800 for interest on the 
4 per cent. income bonds and £614. 4s. 2d. for income tax, there remains 
£3,797. 9s. 2d.. which, added to £629. 5s. За. brought forward, made 
$4.426. 143. 54. £1,000 has been placed to general reserve, and the 
directors recommend payment of a dividend of 2} per cent., tax free, 
amounting to £2.813, leaving £613. 14s. 5d. to be carried forward. The 
company’s old cable repairing steamer * Retriever " has been sold, and 
replaced by a new vessel bearing the same name. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The directors’ 
report for the half-vear ended Dec. 31 states that the amount to credit 
of revenue is £34,678. 12s. 14., against £34,571. 14s. 5а. for the corre- 


sponding half-year of 1908, and the expenses have been £23,557. 18s. 6d., 
against £22,160. 3s. 3d. 


The balance is £11,120. 13s. 7d., to which is 
added £1,529. 12s. 8d. interest on investments, and £659. 15s. 24. brought 


forward, making an available total of £13.310. Is. 54. The directors 
propose that this amount be dealt with by paying a dividend of 6s. per 
share on the first. preference shares for the six months to Dec. 31 
(£10,368. 185.). and paving 9s. per share on account of dividends accrued 


to Dec. 31, 1909, on the second preference shares (£2,101. 15.). leaving 
£840. 2s. 5d. to be carried forward. 
charged to revenue, 


The expenses cf repairing cables, 
£6,658. 12s. 14. 


amount to 87,980. 145. 7d., compared with 
This is exclusive of an expenditure of £2.414. 85. 11d., 
which has been charged to reserve, in respect of 33 knots of new cable 
used in the repair and partial renewal of the St. Kitts—Antivua, and of tho 
Jamaica-San Juan sections. | | 


WESTERN TELEGRAPH CO. (LTD.)— The directors’ report for the half. 
year ended Dec. 31 states that the revenue amounted to £391,504. 9s. 9d. 
and working expenses to £141,022. 65, 94. After providing £16.000 for 
debenture stock interest and 57.0758. $s. 7d. for income tax, there re- 
mains £226,023. 18s. 5d., ог. after adding £6,463. 143. 104. brought for- 
ward, £233,387. 13s. 3d. First and second interim dividends, amounting 
to £62,379, have been paid, and after transferring £155,000 to general 
reserve and £10,000 to land and buildings depreciation fund, there re- 
mains £6,008. 12s. 3d., which is carried forward. The company's cable 


between Ascension and Buenos Aires has been successfully completed and 
will be opened for traffic this month. 


NEW COMPANIES. 


ALLEN WEST & CO.(LTD.) (108.870) —Вех. April 15, capital £20,000 
in £1 shares, to carry on the business of clectrical and mechanical 
engineers, &c. Private company. А. West is one of the first directors. 
Rev. othce, 47, Victoria-street, Westminster, S.W. 

CHARLES A. DAY & CO. (LTD.) (109,249.)—Вех. April 27, capital 
£2,000 in £1 shares, to take over the business of ironmongers and elec- 
tricians carried on at Macclestield as Charles A. Day & Co. Private 
company. First directors, C. А. Day and Mrs. S. Day. 

DIAPANAD (LTD.) (103,203.!— Her. April 26, capital £2,000, to carry 
on the business of electrical and illuminating engineers, and to acquire 
and turn to account a certain invention for improvements relating to 
illuminated signs and indicators. Private ccmpany. Rey. otlice, 40, 
High Holborn, London, W.C. 

CRAMPTON & CO. (LTD.) (109,320.)—Reu. April 29, capital £2,500 in 
£1 shares, to carry on the business of electricians, contractors, engi- 


neers, manufacturers of and dealers in electrical apparatus, «е. Private 
company. 


First directors, W. J. Crampton, 8. Crampton and E. B. 
Crampton. 


EXPRESS CABLE INVENTIONS (LTD.) (109,071)—Reg. April 21, 
capital £50,000 in £1 shares, to acquire from Н. Knudsen his patents 
and other rights in certain inventions for transmitting and receiving, 
photographs and printed and typewritten messages by wireless tele- 
graphy and over cables and land lines, &c. First directors, Col. 
Н. $. Fitzgerald, B.C., A. C. Hall and T. E, L. Oakley (all permt.). 
Rev. Осе, 294, Charing Cross.roud, London, W.C. 

GRINDELL MATTHEWS WIRELESS TELEPHONE SYND. (LTD ) 109,260.) 
Reg. April 27, capital £20,000 in £1 shares, to carry on the business 
of electricians, electrical and general engineers, manufacturers 0 
apparatus and appliances for telephonic or telegraphic systems, aud 
to adopt an agreoment with F. Rouse Pool & бо. First directors, Sir 


J. Clifton Robinson, Sir William Bull, М.Р., Sic Frederick Frankland, 
Bart., Е. Rouse Pool and J. Cameron. 


CITY NOTES. 


eaa pera 


MEMORANDA (May 5).—Bank rate 4 per cent. (since March 17, 
1910). Price of silver, 24:4. per oz. Consols 8131--81; for money; 
811-811 for account. Consols Pay Day, June 1; Stock and Shares 
Continuation Days, May 10 and 29; Tickot Days, May 11 and 26; 
Pay Days, May 12 and 27; Mining Shares Curry Over Day, May 9. 

Prices or Metats (London).—Copper, cash, 55% ; three months, 
564. Lead, English, 12; --12; ; foreign, cash, 121—123 


| `; three months, 
123. Spelter, 21; —221. Tin, English, 147! —149! ; foreign cash, 148: ; 


three months, 150. Jron, Cleveland, cash, 49/63, and three months, 
50/5}. 


DUDLEY, STOURBRIDGE & DISTRICT ELECTRIC TRACTION CO. (LTD.) 
— After placing £2.000 to renewals and £998 to depreciation a divident 
of 2 per cent. (25. per share) has been declared on the ordinary shares 
for the year to Dee. 31. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)—It is an- 
nounced that the Brazilian High Court of Justice has issued an 1n- 
junction against the Cia Brazileira de Energia Electrica, restraining 
them from exercising a concession to usa the streets of the city for 
supplying elcctric light and power for 90 years, in competition with 
the Rio de Janciro Tramway Light & Power Co. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed May 26 a special settling day in $500,000 additional capital 
stock of the Shawinigan Water & Power Со. "Тһе Committee have been 
asked to appoint a special settling day in and grant a quotation to 99, 
£1 fully paid shares of the Llandudno & Colwyn Bay Electric Railway 
(Ltd.) (special application) ; and to allow a further issue of £23,500 9 per 


cent. mortgages (redeemable) of the North Metropolitan Electric Power 
Supply Co. (Ltd.) to be quoted. 
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Electricity Supply. 


6/0 | Boarnemouth & Poole Elec. Sup. Ord. .... 


4/6 | Do. 4} рег Cent. Cum. Pief.. vera uos 

6/C Do. 6 per Cent. Cum. Second Pref. ...... 

44% | Do 4} per Cent. Deb. Stock (red.) ...... 

5/€ | Brompton & Kensington Elec. Sup. Ord. .. 
| 
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2/3 Do. City Undertaking 44% Cum. Pref. 
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. 44% | Do. 4} Deb. бїсєК.................... 
6% | Imperial Tramways Ord. ................ 
6% | 1Do, 6 per Cent. Ргейф.................. 
4195, | Do. 4} per Cent. Ое|Ьз................. 
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4% Ро. 4 per Cent. Deb. Stock ............ 
5/6 | Lanarkshire Tramways .................. 


London United Trams, 5% Cum. Pref. 


1/0 | Metropolitan Elec, Tramways Ord...... 
с о. Deferred ...................-—. 
0/6 | Do. 5 рег Cent. Cum. Pref. ............ 
) Do. 4$} per Cent. Deb. Stock............ 
‚! 1% | Metropoutan Railway Consolidated..... Vus 
21% | Do. Surplus Lands Stocks.............. 
34% Do. 3$ per Cent Freference..... ead A 
|3419?5 | Do. 34 per Cent. ' A" Preference ...... 


о Do. 3j per Cent. Convertible Pref. ...... 
г Do. H per Cent. Debenture Stock ...... 


e Iculating the yield allowance has been made for accrued interest, but 
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_Мау4_ YIELDED. Dus. WEEK те ү Е [т N AME. 
Electric Railways and E BEND! — Wed. 
t м ion sei repa High- May 
St мез etropolitan District Railway Ord.. .. 53 а 315 0 Jan, July | ЭЧ 
St Extension Pref. (5 2c MR 69 —7 as eb Aug | 231 Tel 
Da. — Мане Ext. Pref. (I ‘hig маг, 197 АР Feb, Aug | ~- jo ephones. 
ys. of to ы 
St Do. 3 рег Cent. Consoltd; red 71 —73 |416 6 Feb Aug | ::.| .. i 2$ | Amer. Teleohn. & Tslegh. Сар. 51.......| 198 —14 i5 
St Do. Guar. pe Cont: Midland Reutchargs} 100—109 (3.17. 6 Jan, jur | 108 | S 5 к= лы "Bonds 1996 . 5.12 103 —105 3 15 6 
St. Do. joe mt Perp. Deb. Siock......| 143 —l45 | à 2 9| Jn yoke 193 | 102 nii Telenor Tel. 5% Ist Mt. Db. Stk.| 992—101; 4 18 6 
per Cent. СИНЮ... „<. 96 ~ 9 an, J y 1444 143 1 >! ИЕР А зоо ото е а 8 —8 4 
Potteries Electric Tr ti stew ee een —98 4 1 C an ul 971 ran Чол Telephone Ord. dL. * 15 3 
Do. S per Cent. Cur. Pref. EUN z a Oct - 5 per Cent. Рге{,............... - 12.9.0 
wu per Cent, Deb. Stock cen} 84 6 14° о | Feb, Aug . » National Ga РНИИ m4 iosi 818 6 
St 4 S. Met. Pies: Trama & & Ltg. 6% Cm. Pref. 526 May, Nov | 85 844 6/0 Do. C OK Cum Y m 124 Rid 4 i : 
n . ә " зоо T 
Sunderland Dict Elec. Trms. 5% IstM 6? —h 512 6| Jan, ушу | ++ | .. 6 Do. 6 per Cent. Cum. 2nd Pref. о 1510.6 
e Undered Е. Rys.Lon. 6 ms. 5% МН, 3-2 4:9 8 an, July |. 96 |3 Do. 5 per Gent nomCum. at РНЕ... | 5A 54 | 412 0 
мн ; Prior Lien Bonds. MET: > о fam July | aca] aalst | or | Bo Deb. Stock 34 per Cent. (тей)... 97 97 1511 9 
Ё Бе Аус} ome | we a ЖА МАА Шап! -;| 4% fies York Tei ОКО Sup ted es 93 —100|4 0 0 
5 Yorkshire (W RE соме Но. Оьз. ..| 97 —99 | 4 " ^ .. 591| Bo} 0/7 м one Со. 30 уг. Bnds... jv —99 |411 0 
aS gz. | Bo ope Cont Cum ини] Ho НИ nz г 900) Bo per Gent Cum: gaps Hered aa 
44 per Cent. Ist Debs.............| 78—81 |511 0 3: ej. 44%, Telephone Со. pep Raa, Diy Swa Stock. . 86 41 0 
э Jan, July $ 3/0 | United River Вже. (red)| 100 —102| 4 в 0 
ectric Manufacturing, &c. 2/6 | Do, 5 рег Cent. Cum. Pref. .......... a 59.0 
St. Ancho Cable Co. 4} % Deb. Stock .. 41% Do. 44 Deb. St. Red.. б ae o 103 —105 4 y 0 
1 Aron Electricity Meter Ord... | 101, —103 4 7 0 З, ; M kr 675.6. 
Do. 6% Cum. Pf, ......... tee 12—13 2 ere ‘Financial, Investment, &c. : 
"Babcock ' d Wired dedu AM [3:32 April, Oct | gi РЕ р 
оон ооо ^ tta tiw t. u— | * р t Ц эз пуер 
p a E IHE Ее vos rater MESH 
e*t tt tm y eb * Pref. . ооо» о E 
8t British ems ec Hast n dj Te елу: 103 —106 480 r4 Jul $ tSubmarine Cables Trust (Gert) 022122127 в 181 pril, Oct 
-Houst'n Ist — an, July | °° 22 , 
. | British Westinghouse 6 per о Ist Mt.Db. can 4 9 O| Mar, Sept | > Colonial and Foreign Electri 
Do 6 ded Seg 2 Lien Dba. (rd.).. 97 —% |a i о] 0 МЕ y Railways, Tramways, &c у 
о е tock...... — ee "E 
Bruin Eng, бо ae рер. ist Реб, Stock 39 4 n ү 0 Mar uly | 29 "Do. 55 Cum: 20 Pret It Pret ss d 5,2 6| Ap, E 
. а аг, “+ ~ TIT , 
«сера 2nd Deb. Чек... 25 —29 1510 0 Jan, з Do. 436 Пер. Stock ............ wel 90908-15 5 О a 
per Cent. Cum. белан тЫ 6 3 Q Jan, uly .. Auckl dE Deb. Stoc але звать. 56 —98 4 12 0 une, Des 
Do. 44 per Gent. Ist Mort Debs. (red.)..| 10 4:1 0| Jan, July | > Враз ес. Trams. 5% Deb; (ed)... t0 —107 | 4 я 
a ae gos АЙ а АННЕ АЕ. ЕИН НЕ 
ane ЗЫ — м i nt. Cum. P e 5 Now 
jo | Chadburn's (Shin) Telrenn рер. Gel). 10510015 4 | Мау Nov | VOL Oe Per Cts 5—5} |415 0 | May, Nov 
a | ) Telegraph Ord. ...... er ug British Cohen т{з....... 101—105 | 4 6 
то poene rte Electrical Co...... SEL А-ке | ^ Cel mbia El. Ry, Di. Ord. ......| 143 —193 | 5 8 8 | Mar, Bene 
nso ated Si s..... a. —- | | | t Бе 6% |--Do. Pref. Ord. Stock ................ * 22 РЕ. А 
i 0/7; | Do. брег cent. Cam, Pref ЗА ‚А. E E. April, Oct Do. 5% Cum. Pen Pref. Stock...... *08 110 4150 МАБ ИН 
3| 3/0 |*Crompton & Co (Nos. 1 to 85,000) ...... 1 6 О О | April, Oct Do. 4$ per Cent. 1st Mort. Debs....... 101 —103 {1.9 | Таз ИШ 
100) 5% | Do. 5 рег Cent. Ist Mort. Debs. (red.). . ti 115 O 0| Jan, July | Do. Vancouver Power Debs. ........ 102 106122 2| 159 
1 0/7, Davis & Timmins S. (red.).. 88 —91 5 10 0 Јал, ul Do 4196 Perp. Con. Deb. St. "ertt n n 101 5 4 5 6 Jan, July 
5/1/21 | Dick, Kerr & Co. AE Е нере чу 4—1} Р Mar i | Buenos Ayres Lacroze Trams 1 ҮМ TIT gabe "NÉ RIT. " 
5) 0/7: ре. 2 les Cent. ‘Cu НА a ise 6 0 0 | Sept. 4 Buenos Ayres Port & City Tran ist Me а о, 
5t. 44% er Cent. Deb. Stock Mace 39:16: | d 5 3 | Sept .... Савой это ave (105 1247 / о 95 —98 |6 20| Feb, 
* a4 4 > ЗА — 2 utta Tramwavs (1 ta 147 Алу i ч 
| Raion Ben Unita атау Сус уу, КЕ КЫ sig ae раа ай (2% ® 
St. | 4 D e {№0 рај ......» «9a292292999992* —]4 9 3 0 , z 4495 15+ Deb. ***2960699926 к Mass 0 0 Jan, 
St | 50 ро - рес Casi p pen. Stock (red) | 65 —0 |514 0 si T d sent Electric Tram Stock (red) besseres De 4 8 0| Jan, 
e| «+ | Edmundson's Elec. Corp. Ord БЕН 19—82 |5 2 0j Mar, Sept Стог Buenos Ayres aM 56. (1904) Sh.| 5—5 3 
ЫЗ „| Ре "е рег Cent: Cum Pr, 1077 о | Jan July сао DIESE ONE DET 3/— 9 |4 0 0 
^ Mob Ee oo EL aed aie rs rinde doe е үз B o | fam. July Électric Traction Co. sepe Kong S D Mn Бр а 
2| 2/91 | Do. 7 per Cent Curr. "Pref и i i—i : ^ Jan, July л: bat Mort, Debe. оке. еЗ 79 —82 6 | 
St. | 4% | Do. 4 per Cent. Perp. Ist Mort. Debs .. е w 10 7 €| м... PERDE MS НА Con. Mt. 5% $1,000 50 2 0|3m 
ol 50 | General Electric (100m 59 Came Pree 10-77 = 6 ! O | Jan, July | b sd VOID. BO, Urs urs cr caterers 341—971 | 5 2 
St. | 496 | Dc 4 per Cent. Ist ore Hebe. EL gud 5 3 6 | June, Dec D чи Е ес. inn S аа #—& 6 
= BR j id bene Sol Works Ord... .....- 121—121 н 3 H [ond pt 2i Do aedi ide RM mS Stock......| 90 —93 |5 2 0 
о. per Cent. Pref. .......... ea |4 ёо, AUR itto ........ 74 —78 
St. |44% ро. 44 per Cent. Ist e| 5—58 | 4 3 9 | Feb, Au tLisbon Elec. Trams, Ord. и", Bo Б нё, 
Tol 188 | theta Ruther Cet Pun e, Werke e] Бла ш 6 2 Ма Sevt Do. 6 per Cent, Cum. Pref. eio Ra 18—18 A 
19 a Эз 5 per Cent. Cum. Pref. ...... eo 19 1 5 : | Feb, Aug | !6l | Madian es, Tree Мот. Debs. ......| 100 104" : 2 
|| " A EM urs irap Г ag Ag beh. 971—094 4 06 April. Oct oir pa Elec. Ry. $1 000 Gold Bonds. "oa ae e. R 0. 
| .. | Richardsons, Westgarth & Co., Ltd. Ord. i7 e April exico Trams Co. Com. St. ............ 129 —131 о 
l| .. | Do. 6 рег Cent. Cum. Pref. 4— fe | Nes 3s 5 po Gen. Con. Ist Mort. 5% Gold Bds.| 93 —96 - б 
St. | 44% | Do. 4} per Cent. Perp. Deb. Stock.... i—i i^ sl May, Nov | * i о, 6% yr. Mort. Bds... .... 981—931 ? d 
4 Р pde Condults On. 1.1 zov» i u^ 5 6 0) Jan, July " ee (New Col ing M per Cent. : 4 
ФАУ o. 6 рег Cent. Cum. Pref. .......... 5 ee as "© to 2,000) ...... 101 —103 | 4 
12 39/0 | Telegraph Construction & Maintenance.. —5t " se |) КЕ o. до. (Nos. 1 to 4,600) ........ 100 — 
100 1% DS d Gent. Deb. Bonds (1909) 46" s 25 А i 0 pork july | 33} Perth Нее os mE pee EAT z^ : : 
ickers ns & М: Lucus P Li ^R Jn an, July A "i ә "osos vie vw» v EOS 101 — 
l| 0/6 | De брег Cent, nore Cum "АМА а : 4 a Кыа Md бсо a Trams & Supply Co. 6% 4 0 
St. | 5% | Do. 5 рег Cent. non-Cum. Preferred .. 015 E 1 0 | M | Do. 4196 ist Mort. Deb. Stk. 222277 aci PA E 6 
St.| 495 | Do. 4 per Cent. Ist Mort. Db. Sk. (red) 102 —101 13° vs "d Eis fando т Ort..Debo И 99 —101 | 4 0 
100| 44% | Do. 44 per Cent. 2nd Mort. Deb. (тед.\| 103 + 6 0 | June, Dec | 1024 Do 30 y Pam, LE E R Oo edi кэз 29 fd |4 
100| 5% | Do. 5 per Cent. 3rd Mort. Debs Scrip... | 105 2106 4 5 0 | June, Dec | 105 | ke s Gold Bnds. .............. 97}—9Е} | 5 Е 
10 892 | J. G. White & Co. 6% Cum. Pref . 01081712 6 fp pis Р DLE MU ВИЗА ristes oas 86 —87 |515 0 
| 2 | Willans & Robinson qus З prio )—104 7120 i; | 5: $100 Stock Tramway, Light & Power Co. | 9 
Š Ue | Бе 6 per Gert Gam, стт | |9 9 o| Apr Oct Do. 5 per Cent. ist Mt $860 Db; 211 021—194 515 6 
ые. о. рег ent. t M а © _ уб , as | у е g ё э е ар 6 == 
| 4% | nt. Ist Mort. Debs.......| 65—75 | 5 6 8 | May, Nov | 65 Toronto Ry. Co. Ist Mt. 44% Ster. Bonds| 100 —102 |3 d June, ре 
| 
А А Telezraphs. | Colonial and Foreign Electricity 
" mazon Telegraph ............. cage Ке, 
100 5% | Do. 5 рег Cent. Debs. (red.) ...... sas] (26 a Й 418-0 June, Dec Adelaide ensi in 
St | aa Angio puien ARAA PE и 59 —6: 5 t о ме А | козу Es Ж T 6% Cm Ph VE: 1919 | 2 y: etr ZE 
à о А азе еже нд аб AE T : | у, Aq Шә; å À у deep и еы e oj ene ыа — Е 
SETA debe ee E E 101—102 | 5 13 0 | ЕМУ. Ag N | 1010 101 7.. | 592 | ро totus Stk. (red)....... 95 —97 e Jan; July 
St. | 4% | Commercial da e ^ X Bene Da, ig ts "apis 615 3 Е,Му,Ае,№ | 18 - Calcutta Elec. Su i Mort. Deb, Stock..| 96 —98 8 0 i. 
0 Ч Ш E varie Cd. vacan xav en каа owes? 81—9 н E ч | а am vs 7/2} | Canadian Gen. Зарр Co. с St. rhe КАА oa жат 8 9 April, Oct 
о. Preference 10 per Cent. .......... = Tob wd MS ae ' D a бү, РЕ та, TH 126. 72: 6" 3) 
apto em reference 10 per Семї........... 11—173 |512 6 Feb, Aug | + |. [100 5 une fo, Cm. РЕ Stock |... erus 1:7 —129 s 
5| 5/0 | Do. 10 per Cent. Cum. Pref........... 3 d | 915 0| April, Oct |. .. te iot 1st Mort. Stl. Debs. Alkali Co.(of U.S.A.) Y: 
s) 44% | Do. 44 per Cent. Deb. .............. 00 —102 6 1 6| April, Oct | **| .- 5% | Elect. Developme VOR E S SR DIA 99 —103 6 | Jan, July 
20| 4/0 Peat United Stites abl 2d nolo o d "131—131 4 18 0 | pum July #4 5% Elec. Supply [on e Vi of Ontario...... 82 —85 0 x 
100 41% | Direct West India Cable 4}%Rg.Db.(rd.).| 100 —102 e$ 6) JaApJy,O| 151 (tM Deb ae LE n PN Vent 
St. | 25/0 | Eastern Ordinary ............... ACRES Y ME TC ES |е "З О | June, Dec | ,:- .. | Indian Elec. Sup. & Trac. Co, ... ereeee 83 —92 6 | Jan, July 
St. | 17/6 „Do. 3} per Cent, Pref. НЫ АЕ ie Јо О 138 11d. | Kalgoorlie redi Seld Sie Ord. ...... gu Y E 
.| 4% о. 4 рег Cent. Mort. Deb. Stk. (red.)..| !0! —103 | 3 17 | Ж |0/71 | Do. б рег Cent. Cum. Pref. .......... = я 3 
St. | 2/6 | Eastern ЕЁхїепзїоп.............. = 17 6 | May, Nov | 19: S| .. | Mad um. Prefs и... pe: 
100) 4% | Do. 4 per Cent. Deb, Stock АНХ Js d | : 5 С | Ја, Ар,!у,С| !9b | ар eS te S ACE ACA MA M 24 —2i Fi о | April, 0% 
25 4% Eastern and S.Af., 4% Mauritius Sub, Debs 1994101155 18 6| May, Nov | o. | Sy. | Do. 5% ist Morte Deb. Stock, 111.1: m X 
13| 26/0) [G.N (of А, Ех Coupo ..| 303 —3u è 13 6 | May, Nov 50 Mexican Вес. Li E Deb. Stock, * АРБ РЕ 92 —94 569 
"00| 44% | Halifax & Bermuda 4}% Ist Mt.Db.(red.) 100 —102 | 4 8 а | Tet. Jur Gold Bonds got oo S at ео 
25 52/6 | Indo-European .................. ех alll 514—534 |6 1 О | June, Dec $1 | Mexican Lt. & Power Co. Com. St... ..| 841—851 5 16 6 
pes >: | мет, Pemparies Common .......... ВЕ —93 | 4 16 гау, ^ 5% | Do. 5% Ist M Gui En ЭЕ — з 5 `14 18 C 
3 с lFefe"ahCH 4а. ые vy ө аваа T = = , , , "915 — € 
| .. | Marconis Wireless Teleg. Co. .......... e COM 5 Э 0 |JaApJy, у. {Montreal Lt. Ac e Cap.St.. 136 —140 ү H + 
p 4% Pacific & Europe'n Tel Fig Oss. Dbs(red) 98 10) |4 0 0 Me Dec 1| 121 aie. <6 рег Cont. Е i-i $14 0 
est Coast of America ...... HS ERN a , -» (St. | 5% 5 serere ма—1; ' 
100) 4% | Do. 4 рег Cent, Debs..... ЧЕ УУ? 95.18, 21 0 MET ОЕ < ° 5 3/0 Rosario Ele ie on Stóck ........ ..| 103 —105` 4 15 6 
10 West India & Panama eee eee act t > 1— йи, July "à vie 5 3/0 Do 6% Pref (1-20,000) ; “4° > addi VT 8} —9 “* 
10 6/0 Do. 6 per'Cent. 15+ Pref. т 81—91 610 0 e ov ee 3/0 Do 2nd t ref. , ) винна нн eee 6 —€l 4 12 0 
0] 20/0| Do. 6% 2паРге!._................. 89 |610 0 мау, М оу . 8 100 я Shawinigan, Water& Ро osccccccncs| 83—86 ‘| 6 14° 6 
190 5 Do. 5 r Cent. | o cocdeccodscseces 100 1021 4 17 6 ay, Nov . 1 ‘Do. 5 per Cent. t Power Go.Ca, MILLIL 1014 —1031 4 7:0 - 
o g Western и re 41 6, ' Do. 4$ Рег Соп: Mt. Beale 197 —109 4 20 | 
St. a nt. Deb. Stock (red.)...... 101 —103 "4 17 6 Ва KE- Toronto Lt 00. % Db, $ т 1014 —103) 4 Р 7 
- 4 Western Union Telegraph, $1,000 43; Bas, 101 —104 | 3 16 6| & Victoria F: Poser РЫ. “866 000) 101 zi ср 
* In calculating the yield allowance has been m ; aR ( 3,081 to 1,700,000) ЕЕЕ №. d я! 
da for аид омий bat not for redemption, 4 Ex Dividend. $ The London Stock E „ы 
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NOTES. 


Le Roi est Mort, Vive le Roi! 7 
IT is with profound regret that we have to record 
the death of Н.М. Kina Epwarp УП. In so doing 
it may be remarked that we speak rather as loyal 
and loving subjects than as electrieal engineers, for 
although the benefits conferred by his Majesty’s 
actions upon the country as a whole were shared 
equally by engineers as by other inhabitants, 
his duties were too multifarious for him to pay any 
special attention to scientific work, or to study those 
enginecring details which figure so largely in our 


daily life. The loss, both to our country and to | 


the dominions beyond the seas, is none the less 
great; how great, it is too soon to tell with any 
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Abroad 94., or 18 cents, or 906., or 


certainty, nor can we tell in what abundance the 
seed sown by him for our good during the past few 


years will bear fruit. 
— — 


IT would not be. fitting, even in these few lines, 
to write of the late King without some mention of 


his efforts to secure permanent peace between the : 


nations of the world. Without wishing to view 
this lofty ideal merely through the narrow aperture 
of the engineering world, it may be said that, in so 
doing, the King was aiding in an exceedingly 
direct manner the universal progress of engineering. 
When two nations are barbarously attacking one 
another with the weapons of war, neither time, 
money norenergy can be employed in the develop- 
ment of civil engineering in the true sense of the 
word. Forth Bridges cannot be erected, irrigation 
schemes cannot be perfected, scientific intercom- 
munication must suffer, while all that is noblest 
in engineering is toppling to the ground through 
decay and the destructive efforts of the opposing 
forces. The longer the world remains at peace, the 
longer time has the engineer to perfect his theories 
and to develop them in practice. "ngineering is 
really а constructive science, while war is a de- 
structive science in every way, so that, in using liis 
influence in favour of the former, Kinc EDWARD 
not onlv conferred benefits on engineering which 
should not lightly be forgotten, but advanced us 
appreciably towards that ideal when warlike 
weapons will be no more. During the course of 
his life KING EDWARD was brought into direct cyn- 
tact with engineering at the opening of the railway 
bridge across the St. Lawrence at Montreal, and at 
the opening of the Forth and Tower Bridges in this 
country. He passed through a university course 
in science under PLAYrAIR, and hig recognition of 
the importance of scientific education was well 
indicated by his speech after laying the first stone 
of the new building of the Imperial College of 
Science and Technology at South Kensington. 
Finally, in founding the Order of Merit he in: 


ferred a unique honour on scientific work, . 
—M M 


Ох the purely human side of the question we 
may note with unqualified satisfaction that his 
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dealings with other nations brought him the well- 
merited name of * Kina Epwakp, thé Peacemaker,” 
а name in whjch:we, as a nation, should be proud 
to participate., Those actions by which he earned 
this high-sounding title have caused his loss to be 
felt universally, as the remarkable outbursts of 


, sympathy with this country, which have been lately 


reflected in the! newspapers of the world, have 
clearly shown during the past week. In these days 
of national ambitions and jealousies, when mis- 
understandings are liable to arise on the slightest 
pretext, the value of tact and diplomacy, in the 


best sense of the word, being concentrated in the 


highest personage of this *kinedom is truly an 
attribute to be prized, and is one which we can ill 
afford tolose. Engineers will miss Kina Epwarp’s 
appreciation of anything new or likely to contribute 
towards the welfare of his Empire. Within the 
last few weeks of his life he was taking a keen 
interest in the progress of aerial navigation, and he 
was among the first to appreciate the possibilities 
of the automobile, while it was always his practice 
to invite inventors to explain their apparatus to 
him. He thus encouraged the ingenuity of his 
subjects in a way which cannot be overrated. 


e 


IN offering our condolence and congratulations to 
his present Majesty, KING GEORGE V., we cannot 
but dwell upon his exceedingly difficult task 
in following in the steps of his father. The wide 
outlook that he must necessarily have obtained 
during his extensive travels cannot, however, 
but help him in this respect, and we have 
no doubt that his best endeavours will be to 
maintain the welfare of his people at the present 
high standard. KinG GEORGE, we are proud to 
record, has from time to time been brought into 
close contact with engineering work. His naval 
experiences 1nust have convinced him of the possi- 
bilities of both steam and electrieal engineering, 
while his keen practical interest in such lowly 
operations as stoking cannot fail to remind us 
that in him we shall always have а sympa- 
thiser whose interest in our doings will not be 
merely theoretical. Our shortcomings also are not 
unknown to him, as witness his famous dictum, 
“Wake up, England!” on his return to this country 
a short time ago. His speech on that occasion 
might with advantage be read and re-read by those 
concerned with our industrial progress. 
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In our late King we possessed а truly precious 
asset, and though, in accordance with divine dictates 
and human frailty, he has passed away, his place 
is directly taken by a worthy successor, whose 
loyalty to his subjects and devotion to his kingly 
duty cannot but accentuate our heartfelt cry: 
“ Long live the King!” 


The New London-Paris Telephone Cable. 

IT may be well to state that most of the reports in the 
daily Press as to the results to be obtained with the new 
telephone cable laid across the Channel last week are very 
misleading. This cable has not been put down with the 
object of improving telephonic communication between 
London and Paris, but as an experiment to test the cap- 
abilities of Pupin coils under practical conditions. It is 
true that the normal increase in the number of telephone 
messages between the two countries would necessitate, 
sooner or later, an increase 1n the number of cables across 
| the Channel, but the main object of the Post Office was to 

put a “loaded” cable to a practical test. The question of 
reducing attenuation in submarine cables is of particular 
importance to the Post Office at the present time, since it 
is wished, if possible, to obtain direct telephonic communi- 
cation between London and Germany without the cables 
touching French or other territory. The success of the 
| present experimental cable would, therefore, undoubtedly 
| lead to important developments, aud it may be mentioned 


Ҷ that the French Administration intend to lay down a 
similar cable at an early date. 


> 


CONSIDERABLE misunderstanding also appears to exist as 
regards the results to be obtained with the “loaded ” cable, 
it being stated that communication will, in future, be 
possible even between the Midlands and Paris Аза 
matter of fact, however, at the present time one can speak 
from Liverpool, Manchester, Leeds or Hull to Paris, and 
from the Midlands through to Lyons, and under favourable 
conditions, even from Leeds to Lyons. When the new 
eable is in operation the total distance over which speech 
will be possible will be increased by about 100 miles. In 
this connection it may be mentioned that by the addition 
of the Pupin coils the equivalent length of the new cable 
between Dover and Cape Grisnez has been reduced from 
10:5 miles to 3:4 miles of standard cable. This is а saving 
of 7:1 miles of standard cable, which saving represents 
about 140 miles of heavy aerial telephone lire, or 70 miles 
of ordinary telephone line, these representing, therefore, 
the additional distances over which telephonic communi- 
cation will be possible. It must not be forgotten that the 
“threefold” improvement due to “loading” affects only 
the submarine section of the line, although some of the 
accounts in the daily Press would imply that the limiting 
distance of telephonic speech will be increased in this ratio. 


Advances in Telephony. 


For some years past it would appear that telephonic 
investigators have for the most pait given up the attempt 
to obtain a substitute for carbon in the transmitter, and it 
has been left to Mr. $. G. Brown to break away from the 
trammels of carbon and make metailic transmitters of both 
single and multiple contact pattern which are capable of 
competing with the present patterns of carbon instruments. 
Mr. Brown’s most successful results have. been obtained 
with the extremely hard alloy of osmium and iridium, and 
a full description of his application of hard metals to the 
construction of telephonic speech relays, repeaters, electrical 
stethoscopes and granular transmitters will be found 1n 
his LE.E. Paper published in abstract in last week's issue 


ар 


— 


We publish this week the discussion on his Paper, from 
which it will be gathered that the possibilities of Mr. 
Brown's new apparatus are considerable. The discussion 
also brought to light the fact that a great deal of work 
would be required before the apparatus could be considered 
to have entered the field of practical telephony, however 
immediately applicable the apparatus would be to wireless 
telegraphy and for medical purposes. 
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THAT the carbon transmitter has not by any means 
reached finality is well shown by the striking tests pub- 
lished in these columns (Nov. 19, 1909, p. 229) on the 
Egnér-Holmstróm transmitter, which demonstrate that 
decided improvements can be effected by suitably designing. 
à carbon transmitter to carry a considerable current. The 
Sbreeve repeater, which is in practical use in the United 
States and is the invention of an Englishman formerly with 
the Silvertown Company, was referred to by Messrs. 
KINGSRURY and COHEN, and it will be interesting to see 
how Mr. BRowN's repeater, when he has evolved it for 
both-way working, will compare with the Shreeve from the 
practical standpoint. The application of the repeater with 
metallic transmitter to the stethoscope appears to have 
produced a strikingly sensitive instrument which according 
to Dr. Voysey may render possible the diagnosis of certain 
diseases in the earlier stages. At present, however, it is 
a little difficult to speak with certainty as to the future of 
Mr. Вкожх'з interesting and ingenious instruments. 
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The Telephone as an Aid to School Management.—Ac- 
cording to the “ Electrical Review and Western Electrician "' 
the use of the telephone in schools is becoming more and more 
extended. The telephone has, for instance, been found a great 
help to the organisation of the Williamson Free School of 
Mechanical Trades, where it is used for the work usually carried 
out by bells, speaking tubes or messengers. The Williamson 
school consists of thirty buildings extending over 230 acres. The 
telephones used are of the automatic intercommunicating 
type. They have become very popular, and were installed 
by four of the students under the direction of the Western 
Electric Co. 


Electric Traction on the Long Islani Railway.— 
According to the * Electric Railway Journal " the Long Island 
Railway has been extending its electric zone and making 
many expensive improvements. With the opening of the 
tunnels it will have for its passenger service two tunnels from 
Seventh-avenue and Thirty-second-street to the Sunnyside 
yard in Long Island City ; a six-track line from Sunnyside 
yard to Woodside, eight tracks from Woodside to Winfield ; 
six tracks from Winfield to Glendale Junction and Jamaica. It 
s estimated that there will be a saving of from 20 to 25 minutes 
in each direction to people living in towns on the concerned 
nes, over the time at present required to cross the ferry and 
take the tram. | 

Ой Consumption at the Berlin Power Station.—According | 
to the “Electrical Review and Western Electrician,” the 
Berlin electricity works have recently published some figures 
showing the saving in the cost of oil due to the displacement 
of Teciprocating engines by steam turbines. In the fiscal 
year 1905-1906, when the first turbines were installed, there 
Were required 554,514 Ib. of cylinder oil апа 206,373 lb. of 
engine oil, The output of the station for the vear in question 
жаз 166,865,122 kw.-hours. In the fiscal vear, 1909-1910, the 
Output of the station was about 210,000,000 kw.-hours, but 
Ор to the fact that the station is now operated entirely by 
ge turbines the consumption of cvlinder oil was only 

03,400 lb. and of engine oil also 103,400 Ib. 
| Single-Phase Traction іп Prussia.— According to the “ Elec- 

пс Railway Journal " the Prussian State Railways are pre- 
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paring to equip for single-phase operation a section of steam 

railroad track, 18-6 miles in length, comprising the main line. 
division between Bitterfeld and Dessau. The general design of 

the overhead construction and car equipment is to follow that. 
of the Hamburg-Altona line with the significant difference that 

the motors will be built for 15 cycles instead of 25 cycles. The 

power house, which will be located at Bitterfeld, is to have a 
two-pole 3,000 kw. turbo-alternator running at 900 revs. per 
min. The present electrification will cost about £96,000, and 
if successful will be followed by the electrification of the lines 
between Leipzig, Magdeburg and Halle at an additional cost of 
£1,300,000. 


Ionisation produced by Cathode Rays ejected by X-Rays. 
A Paper on this subject was recently read before the 
Royal Society by Mr. R. D. Kleeman. The resulta of the 
author's experiments are given in the annexed table, in which. 
are also placed the total ionisations obtained by Prof. Bragg 
with the a-particle. It will be scen that the two sets of values 
relative to air are very nearly the same. The energy spent in 
making an jon thus seems not to depend in any marked degree 
on the nature of the ionising agent. 


Cathode rays. a- particle. 
ие 100 _........... 1:00 
Carbon dioxide (CO.) ........................ 06 RE 1°08 
Ethyl oxide (О.Н,;0)........................ 128. ............ 1:32 
Pentane (СН!) .. ....... eee HM JOE cuneos 1:35 
Bensene (Cols) .........................———.—.. №20 _............ 1-29 
Ethyl! chloride (C;H,Cl) ............ ОРА 1:55 1:32 
Chloroform (CHCl,) ........................ 134 ensi 1:29 


High-Tension Transmission Insulation.. — The “ Elec- 
trical World " gives an account of à suspension tvpe of insula- 
tor for use with very high tensions. Each insulator is in two 
parts. The upper part is of the so-called thimble type and the 
lower is of the rod type, the whole forming a chain which can be 
extended indefinitely. The thimble shape of the insulators 
protects thoroughly from the weather the upper parts of the 
rod insulators by which spring suspension is provided. This 
construction gives a resiliency so that the chain of insulators 
is relieved in all its parts, as well as in its entirety, from the re- 
sults of sudden or abrupt strains usually so destructive to 
mechanism of this kind. The various parts of the insulators 
may be detached and replaced bv other parts, and the total 
number of parts may be increased or diminished, at will, after 
the original structure is built. This feature is specially im- 
portant in instances where after the installation of а conductor 
the voltage is increased. 


Electric Traction on Mont Blanc.— According to “The Times - 
Engineering Supplement," the funicular railway from Le Fayet 
to the summit of Mont Blanc, the first section of which was 
completed last July to the Col de Voza, 5,195 ft., is to be con- 
tinued, and contracts have just been given out for building the 
second section, 7 miles in length, up to the Aiguille du Gouter, 
at a height of [12,000 ft. Up to a height of a little over 
8,000 ft. the railway will be in the open, but from this altitude 
up to 12,000 ft. it will pass through tunnels. From 12,000 ft. 
to the summit of Mont Blanc, 15,782 ft., а tunnel will have to 
be driven under the glaciers in order to protect the line against 
avalanches; but this last portion of the line will not be con- 
structed until the other sections are realising dividends. The 
cost of the пе, аз far as the Aiguille du Gouter, is roughly esti- 
mated at £5,000,000, and for the third short section £2.000,000. 
The Strub cog-wheel system 1s emploved, and the motive power 
is electricity. The steepest grade will not exceed one in five 
and the minimum speed will be four miles an hour. Twelve 
trains a day will be run to the Aiguille du Gouter, and every 
station will be fitted with air-tight rooms containing oxvgen for 
travellers who may be attacked by mountain sickness, — 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Assab — Perim  ..... ............ Jaly 8,1909 . 

Balik Papan—Kwandang ... Nov. 1, 1909 ы 

Malta— Tri poli........... вн Арг 20, 1910 == 

Para— Peruauibuco... ........... April 25, 1910 = 

М. saumbique— Majunga ..... Мау 5, 1910 pum 
10 


Madagascar - Reunion ......... 
Suakım— Jedda | ........... 
Bonny - Duala 


May 5, 1910 
May 6, 1910 
Мау 6, 1910 
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Low Cost of Electric Pumping.— According to the “ Elec- 
trical Review and Western Electrician " the change-over at 
Wahpeton from steam to electrical operation of the city 
pumps has been accompanied by a great reduction in cost. 
Heretofore the coal alone cost £3. 12s. a day, while the electric 
power for running the pumps costs опу £1. 5з. a day. The 
power is obtained from a hydroelectric plant near Fergus Falls. 

. Wireless in Railway Working.—The “Railway and 


half an ampere, and on the Washington branch, where 50 
trains are running in each direction daily, each lamp burns 
1 hour and 40 minutes each 24 hours, the lamps lighting upon 
the approach of trains.both bv day and night.. The entire ex- 
pense of maintaining the 107 signals during the year, including 
labour, was £2,157. It is interesting to note that 32-4 lb. of 
blue vitriol were used per signal per month. The current for 
lighting the lamps was obtained from the same source as that 
Engineering Review " states that the Pennsylvania Railway | for operating the signalling motor—namely, six cells of a 
officials are still making experiments with wireless telegraphy | storage battery charged by 18 gravity cells for each pair of 
with a view to ascertaining its efficacy for railroad work. The | signals. At interlocking points, where frequently four signals 
mast in use for the tests is erected near Altoona, on the moun- | 8re operated from the battery, seven storage cells are used, 
tain, at a point 1,655 ft. above sea level, the receiving appa- | Charged by 21 gravity cells. In conclusion, it is reported that 
ratus itself being 1,735 ft. above the level of the ocean. Com- | the system not only operated more satisfactorily than the oil 
munication already has been established with various wireless 


system, but with higher economy, the wages of five lamp men, 
stations along the Atlantic coast, as well as with various vesselg | equivalent to £45 a month, having been saved since the system 
at sea. 


was put in operation. 
Central Station Training.—It may be remembered that 


Street Lighting in the City of Westminster.—In connec- 
some vears ago the Newcastle-upon-Tvne Electric Supply | tion with the street lighting contracts in Westminster we have 
Co. inaugurated an “ improver" system under which men | received from the Westminster Electric Supply Corporation a 
who had just finished their apprenticeship were able, as Junior | copy of à proposal made by thern in conjunction with their 
Assistants, to gain experience of large power supply work in the | tender. It wil be remembered that this Company already 
generating stations, substations and the extensive trans- | light the St. George's, Hanover-square, district by 962 open 
mission and distribution systems throughout the area of this type arc lamps. This contract remains in operation until 
Company, and the other power companies with which they are | 1931. They offered, if they were given the street lighting 
associated. The Newcastle Company has been the nursery for | in the rest of the district supplied by them, to change these 
central stations in all parts of the world, many of its employees | lamps, free of charge, to flame lamps, thus increasing the total 
having from time to time found good billets elsewhere. It is | candle-power from 500,000 to 1,800,000 c.p. Metal filament 
gratifving to note that the value of the experience gained in | lamps would also have been substituted where carbon lamps are 
this Company's service is so fully appreciated. Only this | now used. The electric supply company pointed out that the 
week, bv arrangement with the Newcastle Company, & con- | district is now lighted by 1,074 gas lamps giving approximately 
siderable number of assistant engineers have sailed for South | 90,000 c.p., while under the new specification the alterna- 
Africa to take up important positions on the staff of the Victoria | tives suggested would give 216,000, 264,000 and 682,200 c.p., 
Falls & Transvaal Power Co., whose chief engineer, Mr. Bernard | or something intermediate between these values. In the first 
Price, also came from the North of England. He was in fact | case the capital expenditure would be £3,600, and the mainten- 
for several years closely connected with the extension of the | ance £7,800 per annum; in the second and third the capital 
Newcastle Company's system. expenditure would be £4,000 and £13,220, and the maintenance 

High-Voltage Strains in Dielectrics.— At a special meet- | £8,800 and £7,185 respectively. In the alternative proposal the 
ing of the Boston Section of the American Institute of Elec- | capital expenditure would be nothing, and the maintenance 
trical Engineers held at the Massachusetts Institute of Tech- | £7,921 per annum. This alternative proposition would cost 
nology, Prof. D. C. Jackson presiding, an illustrated lecture on | £75 per annum more than the price tendered, but by its 
* High-Voltage Strains in Dielectrics " was given by Mr. Н. N. | acceptance it was pointed out the Council would obtain the same 
Osborn. The speaker emphasised the mathematical simplicity | high standard lighting as laid down for the specified district 
attending analvses of insulation strains in. single-conductor | 1n the adjoining area which is more than twice its size. 
cables, compared with the difficulties bearing upon the study of | Terrestrial Magnetic Disturbances at Greenwich.—At а 
multi-conduetor outfits, and showed diagrams of potential | meeting of the Royal Society on April 28th, a Paper on “ The 
gradients and gave formule for intensities and stresses The | Rotatory Character of some Terrestrial Magnetic Disturbances 
relations between diametrical ratios and dielectric constants and | at Greenwich and on their Diurnal Distribution ” was read by 
the effects of leakage conductance on charging current were con- | Mr. В. B. Sangster. The Peper commenced with an investiga- 
sidered. The insulation resistance of cable paper was given as | tion of the changes in direction of the line of total magnetic 
about 10,000,000 megohms per cubic centimetre, and of rubber | force at Greenwich on October, 1903, 12% 18" to 23" when a 
аз 800,000,000 megohms рег cubic centimetre. Grading of | considerable magnetic disturbance was in evidence. Measure- 
insulation was valuable in small wires and also in large con- | ments of the published registers of all three force components 
ductors for high voltage service. The volume of insulation | were made et equivalent time intervals of ebout 5 minutes, 
required for a given service was much less with graded cables, | whence was obtained a diagram showing the variation of the 
frequently from 25 to 35 per cent. of the quantity needed in | force component perpendicular to the line of total force. The 
ungraded cables. Ап approximate solution of potential dis- | diagram showed there wes an almost wholly rotetory motion 
tribution was possible for three-conductor cables, but this | of the transverse disturbance vector, the trace consisting of 
appeared to be out of the question in generator and transformer | six distinct convolutions varying greatly in size but consistent 
coils. The work of Dr. Russell and Mr. Watson in cable insula- | in anticlockwise progression. Several other disturbances 
tion testing. as discussed in the Proceedin:s of the Institu- | during epoch 1900-07 were examined in detail, and it was shown 
tion of Electrical Engineers, was reviewed, and graphic studies | that a right- or left-handed rotatory character in the motion of 
of charging currents and other phenomena were presented. the disturbance vector was of fairly frequent occurrence, 

Economies of an Electric Signalling System.—Mr. Е. | while change from left to right not uncommonly occurred 

P. Patenall, of the Baltimore Railway, in a recent report speaks | about midnight. It was also found that the seme direction 
in the highest terms of the efficiency and economy of the elec- | of rotation often persisted for several hours, and tables of the 
tric signal system compared with oil burning signals. On the | diurnal distribution of right- and left-hand rotatory disturbance 
Washington branch, between Baltimore and Washington, 69 | were furnished to show that those of right-hand character 
electric lamps were lighted and extinguished 1,259,250 times, | were entirely ebsent during the hours 4 p.m. to 9 p.m., while, 
while on the Metropolitan branch, between Washington and | meantime, the left-handed rotations were very prevalent and 
Germantown, 38 electric lamps were lighted and extinguished | reached a notable maximum at 8 p.m. Other points in the 
908,050 times. During this period there were but nine failures, | diurnal distribution were noted, including the more decided 
four being caused by lightning and five by filaments burning 


effect resulting from a seasonal grouping of the seventy dis- 
out. When burning, the lamps consumed approximately  turbed days dealt with. 
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Current Topics. 

Subjects of current-interest dealt with in this issue include 
the following :— | 

Мг. Е. Fernie contributes an article on the subject of Electro- 
lysis by Stray Currents and Its Effect upon Underground Cables. 

We give an account of the discussion which followed the reading 
of Mr. S. G. Brown's Paper on “ A New Telephone Relay ” before the 
Institution of Electrical Engineers. 

Dr. A. Ebeling recently read a Paper before the Electrotechnischer 
Verein, on the subject of “ Long Interurban Telephone Lines on 
Pupin’s System." We give a translation of this and a short account 
of the discussion which followed the reading of the Paper. 

We give an account of the uses to which electricity is being applied 
on the Panama Canal. | 

Sir George 8. Gibb is retiring from his close association with the 
management of the Underground Electric Railways of London in 
order to take up the position of chairman of the newly-appointed 
Road Board. 

Heckmondwike Council have applied for sanction to a loan of 
£24,159 for their electricity department. 

By the narrow vote of 18 to 17, Hampstead Council have referred 
back a proposal to substitute electricity for gas lighting throughout 
the borough, in order to afford the Gas Light & Coke Company an 
opportunity of fitting up a trial installation of about 20 inverted 
gas burners ‘‘ for observation." 

At the meeting of the Iron and Steel Institute last week, Mr. W. 
Borchers read a Paper on the Girod Furnace.' We give an abstract 
of the Paper and the remarks of those speakers who took part in the 
discussion. | 

We also give an account of the discussion in connection with the 
Paper on “ Electric Power in the Iron & Steel Industries," read by 
Mr. Selby Bigge at the same meeting. | 

Ап inquiry was held at Colchester last week into the application 
of the Council for permission to borrow £8,000 for extensions of the 
electricity undertaking. 

Harrogate Council have decided to convert 500 lamps from gas to 
electricity. 

Yarmouth Council are converting 192 gas lamps for electric light- 
ing, and it is estimated that the annual saving will be £76. 6s. 8d. 
An inquiry was held on Tuesday into the application. | 

Grimsby Corporation have applied for permission to borrow £2,000 
for street lighting. 

Companies’ Meetings, d-c.—The report of the directors of the 
Calcutta Electric Supply Corpn. states that additional generating 
plant has been put down at the Ultadangha station of the Company 
and that negotiations are proceeding for the purchase of a site for а 
new high-tension generating station. 

The directors' report of Callender's Cable & Construction Co. 
states that the value of the business done during 1909 showed a 
considerable reduction, compared with all recent years. Arrange- 
ments have been made for increasing the Company's business in 
foreign countries, and the engineering department at the Erith works 
bas been extended. 
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INSTITUTIONS AND SOCIETIES. 


Institution оғ ELECTRICAL ENGINEERS.— n account of the 
death of His Majesty King Edward, the ordinary general meeting 
of this Institution, which was to have been held yesterday evening, 
did not take place. 

_THE Roya Socrety.—In consequence of the death of His Majesty 
King Edward, Patron of the Society, no mecting of the Royal 
Society will be held until further notice. 

Roya IxsriTUTION.—In consequence of the lamented death of 
His Majesty King Edward (the Patron of the Royal Institution), and 
out of respect to his memory, the president has decided that the 
lectures and evening meetings will be discontinued until further notice. 

TRamwWays ахр [лент Rartways Assocration.—Owing to the 
death of His Majesty King Edward, the Congress of this Association, 
Which was to have been held at Dublin yesterday and to-day, has 
been postponed. 

‚ NATIONAL. ELECTRICAL. MANUFACTURERS! AssOCIATION,— We аге 

informed by the Secretary (Мг. Е. В. О. Hawes) that some of the 

tickets for the meeting on Free Trade rersus Protection, posted to 

members of the Institution of Electrical Enyineers, appear to have 

gore astray. If any members desire to attend and find they have 

po ere tickets, they are requested to communicate with Mr. 
"es, 


177 


RovAL METEOROLOGICAL SoctrETY.—In consequence of the death . 
of His Majesty.King Edward, the meeting of the Society which had 
been fixed for Wednesday, May 18th, has been postponed to Wednes- 
day, May 25th. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.—To meet the 
convenience of those who wish to travel to the meeting of this 
Association at Glasgow, arrangements have been made by our con- 
temporary, '' Electrical Industries," for special saloon carriages to 
be attached to the 2 p.m. train from Euston to Glasgow on June 13th. 
This train, which arrives at Glasgow (Central) at 10:20 p.m. will be 
found most convenient by visitors. It stops at Willesden, Rugby, 
Crewe, Preston and Carlisle—at all of which stations holders of the 
special tickets may join the saloon carriages. It is proposed to 
arrange a programme of entertainments in the train on the journey 
to Glasgow, and also, if possible, on the return journey on Friday, . 
June 17th. Further, visitors may book hotel accommodation through 
our contemporary at the Grand Hotel, where a suite of rooms has. 
been reserved. The special inclusive charge for guests so booked: 
will be 5s. for room and breakfast. Applications for railway tickets 
and hotel accommodation should be sent at once to '' Electrical 
Industries " (Special Train Department), 37-38, Strand, London, 
W.C. 


ELECTRICAL ASSOCIATION OF VicTORIA.— The annual meeting of 
this Association took place on March 17%. Мг. Н. В. Harper, the 
retiring president, said there had been a large increase of members. 
A motion by Mr. W. J. Mountain that certificates should be issued 
to members of three or more years’ standing was passed. A resolu- 
tion was carried referring to the council the question of altering the 
name of the Association. Мг. А. Henrick Jackson, who was elected 
president, said they all looked forward to the amalgamation of the 
various electrical] associations into one Australian Institute of 
Electrica] Engineers. Mr. Percy Rosling and Mr. J. D. Gillan were 
elected vice-presidents. Мг. Rosling is also hon. treasurer. and 
Mr. E. H. W. Westwood is hon. secretary. 

Mr. JACKSON, in the course of his presidential address, said that in 
the early days, electrical men were more closely connected with mecha- 
nical engineering; now, with the perfection of electrical plant, the 
application of electrolytic methods to chemical processes, and the specu- 
lative researches as to the nature of the atom, the pendulum had swung 
into the domain of chemistry. He suggested ав а subject calling for 
further attention, the question of the intluence of minute quantities of 
foreign bodies on the capacity and life of secondary cells. Perhaps 
some of the University Research Fellowships might be dedicated to this 
end. ! 

ARc WoRKS ENGINEERING SOCIETY.—The annual general meeting 
and conversazione of this Society was held in the Arc Works Club 
House, Writtle-road, on Friday, April 28th. The report of the com- 
mittee for the past session showed that the Society was in a thoroughly 
satisfactory condition. Eighteen meetings have been held during 
the session at which Papers covering a wide range of subjects have 
been given by members and friends of the Society. The Society 
offers premiums for Papers read at its meetings by pupils and 
apprentices at the Works. The annual general meeting was followed 
immediately by a conversazione, which was presided over by Col. 
Crompton, and at which Lord Rayleigh was present. After a short 
musical programme a Paper on “ Aeroplanes " was read by Mr. С. 
Crompton. 

GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGIN- 
FERS.—At the meeting of this Section held on Tuesday last the follow- 
ing were selected as office bearers for the session 1910-11. Past 
Chairmen, Messrs. F. G. Bailey, W. W. Lackie, Е. G. Таа ; Chairman, 
Mr. Sam Mavor; Vice-Chairman, Мг. J. A. Robertson; Chairman 
of Students’ Section, Mr. H. А. Мауог; Hon. Se:retary and Treasurer, 
Mr. J. Е. Sayers; Members of Comnitte>, Messrs. J. T. Bottomley, 
J. Ferguson, Magnus Maclean, J. С. Macmillan, Wm. M'Whirter, 
W. С. Martin, T. B. Murray. T. С. Parsons and Robert Robertson. 


ARRANGEMENTS FOR THE WEEK. 


` The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. В. E. B. Crompton, С.В. 

The following orders have been issued for the current week :— 
Tuesday, May 17th. В” Company.—Company Drill, 7 to 9:30 p.m. 
Wednesday, Мау I8th.—Gymnasium, 6 to 9:30 p.m. 

Thursday, May 19, “C”? Company.—Recruits’ Infantry Drill, 6 to 

6:45 p.m. Company Drill, 7 to 8 p.m. Technical Drill, 8:45 to 9:45 


p.m. 

Friday, May 29th, “ D” Company.—Recruits’ Infantry Drill, 6 to 6:45 
p.m. Company Drill, 7:15 to 8:30 p.m. “Technical Drill, 5:45 to 9:45 
p.m. 
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LONG INTERURBAN TELEPHONE LINES ON PUPIN’S 
| ЗУЗТЕМ.* 
BY DR. А. EBELING. 


’биттагу.—Оп the grounds of greater efficiency, of absolute relia- 
bility and of ultimate economy, long overhead trunk lines for telephone 
circuits should be replaced by underground cables. Leakance is a 
factor which cannot always be considered negligible in the calculation 
of the attenuation coefficient, and it is shown how the actual influence of 
any given leakance depends оп the conductance. An accurate method, 
available for quite short lengths of core, of measuring the leakance at 
telephonic frequencies is described, and the figures for definite cores are 


given. Cable with '* loadance " can be manufactured in which leakance 
is negligible. ———— 


that at 2.000 aœ the insulation was about 0-1 megohm or only 
&bout one ten-thousandth of the value given by the usual 
method of direct-current measurement. These measurements 
were obtained by the alteration in the resistance of a very thin 
wire, heated by the alternating currents at the frequency in 
question, observed first on: & short piece of the cable, and 
then on a condenser of the same electrostatic capacity, with a 
resistance in parallel, adjusted until the current was the same 
in the two cases. Prof. Breisig has also (loc. cit.) directed 
attention to the effect of this leakance value on the attenua- 
tion coefficient т pupinised cables. 

While Béla байм found a leakance, as above stated, of about 
10 micromhos for paper cables, Prof. Breisig by calculation 
from tests made on a submarine cable, found a leakance of 
2-3 to 3-8 micromhos per kilometre. The construction of this 
cable differed, however, from the normal, in that the copper 
stranded conductors were close wound with lavers of fine 
iron wire. Attention may be at once drawn to the fact that 
in the comparatively short pupinised cables laid by the Tele- 
graph Administration, conductors of light section have been 
employed, and the attenuation coefficient is fairly high, and 
that in such cases leakance plavs but a very small part; but 
as soon as the problem is entertained of laying long cable lines, 
heavier conductors will have to be adopted, so as to reduce 
the attenuation coefficient and that then leakance may play a 
prominent part. 

The following Table I. has been calculated on certain 
assumed data to exhibit this influence; the values per kilo- 
metre being L=0-1 henry, С=0-04 mfd., while the leak- 
ance has been taken at 10 and 3 micromhos, as above found 
in definite instances and also at 1 and 0-5. The resistance 
of the conductor, including that of the loading coils, is taken 
at 70 and 10 ohms for the two sets corresponding to con- 
ductors of 0-8 and 2 mm. diameter respectively. 


The great havoc wrought by the snowstorms of November 
last in Germany, especially in the environs of Berlin, on the 
overhead telegraph and telephone wires, gave rise to numerous 
articles in the daily press in which the question was discussed 
as to whether it were not possible to obviate by the use of 
underground cables the disturbance to traffic caused thereby ; 
but the conclusion generally reached was that though long 
telegraph circuits could be, and for some years past in Ger- 
many had been, placed underground, it was not possible to do 
the like for telephone circuits for efficient commercial traffic. 
The positive proof is here given that not only is it possible to 
lay long telephone lines underground which would be more 
efficient than overhead wires, but even ultimately more 
économical. This result has been arrived at by the Siemens 
& Halske A.G. as the result of actual experiments on the 
loading of cables with inductance on the Pupin system, which 
has been effected with the most striking results, and the 
benefits of which have caused its rapid introduction in most 
countries, especially for the industrial districts of the Lower 
Rhine and Westphalia, and for cable lines of several hundred 
kilometre lengths in North America. The special series of 
experiments here detailed were undertaken in order to clear 
up apparent differences between the actual observed values 


Table I. 
of the attenuation coefficient and those given by calculation R, L (6, 8, = A 
from the electrical data of the circuit. б | и henry mfd. micromhos. PI | AE DR е 
The attenuation coefficient determines the efficiency of any 70 | 01 0-04 10:9 | 0-0221 | 0-0079 | 0-0300 36 
telephone circuit, and thus of a `` pupinised " circuit, во 70 | 01 0-04 30 | 0.0221 | 0-0024 | 0-0245 11 
termed because it differs from an ordinary circuit by the г "e o dn ene Mens | 00229 ` i 
introduction of inductance coils at definite points according 10 Di 0:01 ino ооо б. 079 | onn Pe 
to the formulæ of Prof. Pupin. The general formula for the 10 0-1 004 3:0 .. | 00024 | 0.0056 | 75 
attenuation coefficient per kilometre is given by the expression 10 | 0-1 | 0-04 1:0 ‚ 0-0008 0-0040 25 
E e, a | 10 ! 01 | 004 0-5 
B= A/ [М (S + PENR + РТ) +SR—pL],. . (i) 


The column headed BR gives the value calculated from the 
first member of formula (ii.) when leakance would be neglected, 
BS that calculated from the second member of that formula, 
the next column contains the sum of these two, and therefore 
the true value, while the last gives the percentage difference 
due to 85. With the resistance of 70 ohms it is only the 
10 micromhos leakance that introduces any considerable 
alteration, while on the other hand, with the resistance of 
10 ohms, it is only the leakance of 0-5 that 18 of negligible 
import. The values here assumed were chosen intentionally, 
30 as to exhibit the subject in à convincing manner, but with 
the lower resistance the influence of leakance would be lessened 
by reducing the inductance, as shown by Liischen (“ On the 
Effective Leakance of Telephone Cables, and the Effective 
Time Constant of Pupin Coils,” `` E.T.Z.," 1908, p. 1105), in 
special сазез. Bv the choice of suitable coils some decrease 
in the S term can be secured without great increase in ВК. 
Prof. Breisig's figure of about 3 micromhos agreed satisfac- 
torily with the values deduced by other measurements from 
the attenuation coefficient on some lengths of cable, but this 
was an exceptionally high figure, and we believe that for 
E cables in general their leakance mav be taken as very 
AU э ae » small, even if not completely neglected. There remains the 
RE p о А ст E.L. and | further hvpothesis that even if а leakance be negligible, 

ae eee lary paper-insulated telephone | and differences between the calculated and observed values 
gables a very much lower value of insulation obtained for of the attenuation still exi \ | 

| | epe still exist, such may be ascribed to some 
alternating currents at frequencies comprised within. the bs l ао и. o Me 
limits of human speech, and in the cables he tested he found НО C ced tue CONS NEM ЗК S0 FUSE IDVCSHESHOR 
li Bale Ves © 10010 | of their leakance was also necessarv. It was clearly obliga- 
torv to find some reliable method of directly measuring the 
leakance itself, even when its amount was very small. | 


where p —2zn, n being the number of periods per second, В 
and L the effective resistance and inductance of the loop, and 
S and € the leakance and capacity taken wire to wire per 
kilometre. In circuits with high inductance, e.g., pupinised 
conductors, this expression can be simplified and reduced to 
the form given by Prof. Breisig (^ E.T.Z.,” 1908, р. 588) 


R C 8,/L " 
pes v^ 2 С" . e e . . • (и.) 


Т, here includes the value per kilometre of the inductance 
added by the coils. The leakance 5 is the reciprocal of the 
apparent insulation resistance and has been generally assumed 
аз negligible seeing that the insulation with direct current, 
especially in the case of paper cables, is of the order of thou- 


sands of megohms ; hence if 5 =0, the two expressions above 
become respectively 


NATO v В" pL? - pL) 


d "Ti 
an mye 


Béla баб was the first to announce the fact that (“© Mea- 


*A Paper read before the Electrotechnisches Verein. 


. Translation 
communicated by the author. “E.T.Z.,” 1910, p. 420. 
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The solution of this problem was found by Dr. Adolph | 


Franke and is based on the method and form of apparatus 


described in detail by him in his thesis for the Doctor’s | 


degree, published in 1891. (A. Franke, “ The Propagation 
of Electricity in Telephone Conductors and Apparatus,” 
“ E.T.Z.," 1891, р. 447.) This Paper contains a full descrip- 
tion of a special form of high-frequency alternate-current 
machine, which he, being at that time in the service of the 
Government Telegraphs, had had constructed at their instance 
and with which he conducted a full series of measurements on 
the electrical constants of telephone linés and apparatus. 
The same machine and methods have also been employed by 
Dr. Breisig in his valuable researches. 

In the course of his general treatment of the subject, Dr. 
Franke states the following simple equation as applicable to 
circuits if of no great length, ' — C 

LV-Sr4isnCm, | . 22207. . (v) 


where I and V are the current and voltage at the beginning of 
a line insulated at the far end, S the Jeakance, C the capacity 
(both per unit length), n the frequency ана z the length of the 
circuit. Ре 

Introduce into the circuit of the alternating current in 
series with C, the short length of twin insulated conductor with 
the other ends free, an adjustable condenser C,, which has no 
measurable leakance, and adjust the capacity until the voltage 
across its terminals is the same as across the cable. Then at 
the terminals of the condenser 

ПУ, = тис... (м) 

and of the cable | ч 
Гу»=8+2тпС,„ .’. . . (m) 
where S and С, are the values for the length under test, the 


current I being the same in both. 
Hence Vi = ш, == _ 5 | e : 
Н У пс wWrrl, С, 


but with voltage of true sine curves, 


Vi = Ке?тпё, 
and У, =Кети+а), 
ү, P C, S 
hence =e-#=COS a—t SIN а= о А 
V, Ci arnt, 


and therefore cos дй” and зіп а=а = i 
С, 2nnC, 
where a, the phase difference between the voltages at the 
condenser and cable terminals, is а very small angle, and 
therefore 
S —a2z7 nG,. (viu.) 

The angle а is usually of the order of а few minutes of arc, 
and as the original machine did not allow of measuring such 
à small angle within the requisite limits of accuracy, a special 
one was constructed with the necessary modifications so as to 
allow of a finer reading being taken, the details being worked 
out under the assiduous attention of Mr. A. Becker. The 
figure for the leakance on long lines deduced by the indirect 
method of measurements conducted by the Testing Depart- 
ment of the Telegraph Administration were not rendered any 
more accurate by the use of this modified machine. - 

From the value of S for the length of cable tested, the value 
per kilometre is given by simple proportion, aud the angle a 
Is à constant for any short length of the same type of cable. 
Thus, with one tvpe of cable the angle « was measured at 


12 to 13' when the length of cable was increased from. 


18 to 150 metres, and in all our measurements these are 
approximately the limits of the lengths that were tested. 
As the angle а was also found to be constant for different 


frequencies, the actual value depending on the nature of the- 


core tested, it appears that the leakance is directly proportional 
to the frequency. The accuracy of this method was fully 
confirmed by testing a condenser in parallel with a known 
constant resistance, as S and C. being both constant quantities, 
а would vary inversely as the frequency. Table II. gives the 


results of the measured and calculated values for a condenser. 


— жы — ee — o — 


Table Il. 
| ^ a 
n. о 5 guias 
| - Measured. Calculated. 

512 | 25 26-'8 

640 | 20’ 21-8 

896 13’ 15-3 
| .1|190 | 12' 1275 


of 0-00605 mfd. in parallel with an alcohol resistance of 
6-6 megohms. 
. The agreement between these figures is satisfactory as the 
limit of error іп the measurement of the angle was about 2'. 

In the case of the cable which was used for the most impor- 
tant experiments, and which was specially adapted for the 


Pupin system of loading, the leakance per kilometre at 900 ^. 


was 0-45 micromho, the variation in separate conductors 
being less than 4 per cent. In two gutta-percha-insulated 


| cores which happened to be available, but not of usual sub- 


marine cable dimensions, immersed in salt water, the leakance 
per kilometre at 900 ~ was 9-3 and 10:6 micromhos respec- 
tively, which agrees with the value found by Prof. Breisig on 
a gutta-percha cable having cores with continuous inductance, 
where the increase of leakance with periodicity is noticeable, 
but in whose figures for paper cable no such alteration appears. 

Our tests, however, of paper cores with conductors of 
1.5 mm. diameter show à maximum leakance per kilometre 
of 0-74 micromho at 900 ~. Numerous tests were made on 
various types of cables and conductors, which give promise 
of great interest as to the nature of leakance, but the account 
of these must be reserved for a future occasion. This same 
method can also be applied to the testing of the inductance coils 
themselves, as they may be treated as conductors with evenly 
distributed capacity. One type of coil, inductance 0-2 henry, 
gave a leakance of between 0-036 and 0-04 micromho while 
in another type of the same inductance 0-21 to 0-28 micromho 
was found; both of which types have been used in the load- 
ing of cables recently laid, and may be taken as of normal 
manufacture, so that a very small leakance is evidently 
obtainable in such coils. Being now in possession of all the 
necessary data for the leakance of cable and coils, it was pos- 
sible to check the agreement between theory and practice for 
Pupin's formula bv actual measurement, introducing the 
correction, of course, of his sine rule which gives the relation 
between the values obtained on circuits containing continuous 
and spaced inductance. For this purpose it was necessary 
that the measurements of the attenuation coefficient should 
be accurately effected, and though the method used by the 
Experiment Department of the German Telegraphs was 
available, and which we need not now describe, it. labours 
under the disadvantage of requiring long and tedious calcula- 
tions from the figures given by the readings, and for our ends a 
method, if equallv reliable, was desirable, which would allow 
a speedy calculation, because, as may be imagined, a verv 
long series of tests had to be made, before reaching the simple 
results ultimately attained. 

Had it not been possible to measure the leakance itself 
directly, then any difference between calculation and obser- 
vation could be ascribed to some variation in such leakance, 
and in spite of many special experiments, the conclusion had 
been arrived at, that an accurate velue of the leakance was 
not obtainable bv the indirect method previously stated, as 
so manv different factors entered simultaneously into the 
question, now cleared up bv the independent measurement 
of theleakance. A simple method of determining the attenua- 
tion coefficient 13 afforded Бу the measurement of the current 
at the near and far ends of a circuit, provided it be of suffi- 
cient length. Most of the readings were taken bv oscillo- 
graphs which recorded simultaneously the curves of the two 
currents, from the amplitude of which the intensities could 
be determined. Ву the equation I/IL,—2e.&, where these 
are the currents at the beginning and end of the line of length 
l, the value of В is readily calculated. The length of line was 
usually about 100 km., and the results given by this method 
and that of the Government Department were in thorough 


and varies for the periodicities given between 2 per cent. and 
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stated. Tests were also made with the Franke instrument, 
by measuring the voltage at the terminals of inductionless 


resistances interposed at the two ends of the line and thereby 


determining the two' currents; this method had the disad- 
vantage of introducing high resistances into the circuit as 
compared with the extremely small resistance of the oscillo- 
graph; but both methods gave equally concordant and suffi- 
ciently reliable results. The main series of tests were made 
on а 10-pair paper-insulated cable with 0-8 mm. conductors, 
which was available in separate equal lengths of 1,300 metres, 
so that an even distribution of the inductance coils, 1.е., at 
1,300 metres apart, was obtained, and the frequency generally 
was 900, which may be taken as representing the mean tone 
of the human voice, but measurements were made at other 
periodicities also, and in Table III., are contained the values 
obtained at 500, 900 and 1,200 со, at which observations could 
be made with the greatest accuracv, and which cover all 
practical requirements. "This table gives the frequency and 
the mean values of the effective resistance, inductance, capa- 
city, and leakance all measured for a length of 1 km. of the 
twin core, taking into account the separate values for cable 
and coils; the attenuation coefficient ВВ, if only the first 


member of formula (i.) is used, and which may be con- 


sidered the ideal value of В; then ВР, which includes the 
increase due to Pupin's sine rule, and then ВО, taking into 
account all the factors, including leakance, and which is the 
correct value given by calculation ; the last column ВМ gives 
the values found by ectual measurement. The agreement 
between these last two columns is extremely close. 


—— 


BTE _ Table III. BEES 
EIE be | p. HM 
™ ' ohms. | henry. míd. pee pb m | BQ. ГА | в 


500 | 71-4 0-154 |0-0308, 0-27 | 0-0160! 0-0160 0-0163' 0-0162 0-0162 
900 740 | . .. , 048 | 0-0166'0-0167'`0-0173' 0-0177| 0-0173 
1,200 | 767 | | 0-64 | 0-0172 0-0175 0-0182/ 0-0187; 0-0184 
| Table IV. | | 
В Micromhos, 
п. = 
2 3 4 5 | 6 | 7 | ‚8 
^ 500 | 00168 0-0169 | 0-0172 | 035 | 0-33 | 0-07 | 0-28 
900 | 0-0172 | 0-0175 | 0-0180 | 0:59 | 0-59 | 0-13 | 0-46 
1,200 | 0-0179 | 0-0186 | 0-0194 | 0-94 | 0-84 | 0-24 | 0-70 


——— ——_-- —9 


The figures under А and B are for cables equipped with 
coils of similar form but of slightly different construction, 
the leakance of which was very small and, in fact, equal to 
that of the first tvpe of coil previously mentioned, t.e., about 
0-04 micromho. Under B are given the mean values of ob- 
servations made on several days both by oscillograph and 
Franke’s machine, and under А the results of one set of obser- 
vations alone, and in this case also the difference between 
calculation and measurement із extremely slight. The 
difference between BQ and ВР reveals the effect of leakance 


4 per cent. ; but, as already stated, leakance would play a 
much more conspicuous part in a cable with heavier con- 
ductors. Оп referring back to Table I., it is seen that the 
leakance here measured corresponds to about the value of 
0-5 micromho, and is thus of little moment; and even with 


the leakance of 1 micromho, the increase in attenuation could, 


as already mentioned, be counteracted to some extent by a 
reduction of the inductance. This treatment of the question, 
where high leakance obtains, has been considered by Lüschen 


_ (loc. cit.) and by Devaux-Charbonnel (* Etudes sur les Lignes 
‚ Télégraphiques,” 


"La Lumiére Electrique," 1909, 327), 
but with paper cables this difficulty does not enter, as it 18 
possible in their case to secure very small leakance. Other 
measurements were made on a cable actually ш work, with 
conductors of 0-9 mm., the leakance of which had not been 
measured before the cable was laid, and Table IV.,column 2 


..contains the values of В, given by calculation from the 


concordance, if the line was of the sufficient length as above | electrical data, omitting both Pupin's sine rule correction 


and the leakance; column 3 gives the figures corrected for 
the former omission, and column 4 the actual measured value, 
and, by application of formula (11.), it is easy to determine 
the leakance, which 18, of course, the sum of that of cable and 
coils, and these are set out in the other columns, 4 giving the 
value thus calculated, 5 the same under the assumption that 
the leakance is proportional to the periodicity, and taking 
0-59 at 900 ~ as the basis. The coils were of similar con- 
struction to type 2, above mentioned, with a leakance of 
0:25 micromho at 900 ~, and the value per kilometre is 
given in column 7, while the difference, column 8, gives the 
leakance of the cable alone, which is shown to be very small 
and at the same time to be in concord with the actual values, 
obtained on the experimental cable, given in Table III. ; 
but this is not remarkable, as these cables were of the same 
special construction, though these extremely close values 
are no doubt partly fortuitous. The results of our experi- 
mental research may therefore be stated shortly as follows :— 

1. Cable loaded on Pupin's system gives results absolutely 
in accordance with theory. 

2. Cables manufactured by the Siemens & Halske, А.С. 
specially for the application of this system, have such low 
values of leakance that its influence on the attenuation coeffi- 
cient is negligible. 


3. А short length of cable is sufficient for the accurate 
measurement of the actual leakance. 


4. А negligible leakance in the inductance coils can also be 
secured. 


We are, therefore, in possession of data, the gaining of 
which, however, was no mean labour, which furnish us with 
the means of giving a definite decision as to the length of cable 
which it is possible at the present time to work loaded on the 
Pupin svstem. 

Adopting the electrical values which we have now at hand 
for calculating the attenuation coefficient, we are in a position 
to state that with coils of the best form, and cable properly 
constructed, efficient working can be secured on trunk lines of 
1,000 km. in length without a greater diameter of the con- 
ductors than 3 mm. All important trunk lines in Germany 
would be shorter than this. 

It must be remembered that this conclusion is due to the 
fact that circuits composed of cable alone can be worked with 
a less volume of sound than overhead circuits, because the 
latter, liable as they are to great changes in insulation, never 
afford the efficiency theoretically allowed, and are also much 
more subject to external disturbances, so that heavier con- 
ductors must be employed than would be otherwise necessary ; 
while in & cable this extra reserve of power is not required, 
because the efficiency once established is always the same. 
Specialfexperiments conducted by the Siemens & Halske А.С. 
have shown that for long telephone lines a value of £l between 
3-5 and 4 is not too great. This product of attenuation соећ- 
cient and length, first introduced by Prof. Breisig as the 
efficiency factor, and termed by him the `“ attenuation expo- 
nent," gives a clear picture of the value of any circuit In а 
simple form. Ап increase in the size of conductor will in 
general secure with an increase of the length the same value 
of БІ. -It was а simple matter, therefore, to arrange different 
values of fl in the testing room where 300 km. of 0-8 con- 
ductor cable was available ; on which, loaded with inductance 
coils, a value of БІ up to about 6-5 was attained, at which 
figure the volume of sound was extremely low but the articu- 
lation still clear. 

Experiments were also instituted, with the co-operation of 
the.telegraph authorities, on lines under actual traffic con- 
ditions, which showed that the attenuation was but slightly 
affected by the interconnections at the different exchanges. 

Though we have shown that, on technical grounds, no 
difficulty can be urged against the laving of long telephone 
cables, the question has still to be considered in its economic 
aspect, and a complete answer can be furnished only by the 
Telegraph Administration who have ready at their disposal 
all the requisite data. We. can, however, arrive at some 
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approximate idea, at any rate applying to long trunk cables 
where the number of circuits to be provided is not too restricted, 
i.e., for interconnection of important towns between which 
considerable business is carried on. Аз such towns will, 
however, be served by a certain number of overhead lines 
already in existence, it will not be possible to replace them by 
cables with an actual saving of expense, so that we can limit 
the question merely to the case either of the number of circuits 
being so great that difficulty is experienced in adding any more, 
or to that of the advantages accruing from the use of under- 
ground cables as being of sufficient weight to warrant this extra 
first cost, and of this extra cost being recouped in future years. 

The advantages afforded by the cable circuits may be stated 
as follows :— 


1. The efficiency of communication once secured is always 
the same, barring actual faults, which, of course, occur very 
seldom. 

2. Cross talk is effectively eliminated. 

3. No interruption is occasioned due to disturbance from 
external causes. 

4. No anxiety is felt as to the cost of repairs due to snow- 
storms, &c., nor as to interruption of traffic caused thereby. 

5. The maintenance of the cables is à much smaller item 
than that of overhead lines. 

6. On laying the cables, a certain number of spare wires 
can easily be provided, which will allow for the easy development 
of the trunk communications. 

T. The reliability and rapidity of communication gains the 
confidence of the public, and the use of the telephone thereby 
extended warrants the introduetion of such reserve circuits. 

8. By the sale of the bronze overhead wires, which at the 
present time command a high price, the expense can be con- 
siderably reduced. | 


Even putting on one side the reliability and excellence of 
communication, which take first rank in the appreciation of 
the publie, and also the introduction of spare wires, which 
would entail some little extra expense, we still have the actual 
Items of reduced maintenance which in the course of the life 
of the cable would be considerable. A definite figure on this 
point is available from the Paper communicated by Major 
O'Meara, engineer-in-chief of the British Postal Telegraphs, 
to the Congress at Budapest (K. Strecker, International Con- 
gress of Telegraph Enrineers at Budapest, 1908, “ E.T.Z.,” 
1909, р. 127), according to which the maintenance of an 
overhead wire amounts to 2.9 marks or, say, 3 marks 
рег annum per kilometre more than for a wire in an under- 
ground cable; while as regards reserve wires we should 
be able, by adopting, as has been the practice for some time in 
England, the Dieselhorst-Martin tvpe of cable, to limit con- 
siderably the actual number of reserve wires, since indepen- 
dently in addition to the single pairs, 50 per cent. of reserve 
13 provided owing to its special construction, as in this type 
the well-known combination of two metallic circuits to form 
à third metallic circuit is available, the possibility of which in 
overhead circuits is negatived by the variable and low state of 
their insulation, while in ordinary underground cables this 
combination is, owing to cross talk, rendered impossible. 

The special pupinisation of these extra circuits can also be 
*ffected only as they come into use, 7.e., as the circuits become 
fully occupied, 

That the cost of the telephone cables will not be inordinately 
high the following instance will show. Assume a line 500 km. 
long (about the mean length of important trunks in Germany), 
and that the route is already supplied by 14 circuits of 4 mm. 
overhead bronze wires, a cable of 28 pairs will be adopted, as 
it I$ а certainty that the number of circuits would soon have 
to be increased. The cost of such a cable, including the laying 
and equipping with Pupin coils, will be about 10,000 marks per 
kilometre, or, вау, a total of 5 million marks. Ву the sale of 
the bronze wires about 2 million marks could be recouped, 
less the cost of removal, which shows the comparatively high 
value of the break up cost of this wire; and thus a total first 
cost of about 3 million marks would be entailed. The annual 
Saving of cost in the maintenance of this cable would, accord- 
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ing to the figure given above, amount to 84,000 marks, as 
compared with an equal number of overhead circuits, which 
represents a considerable interest on the capital; but if the 
gain in Increase of receipts due to the reliability, security and 
rapid development of traffic be taken into account, and it be 
remembered that cables as now constructed are very long 
lived, and the sinking fund for their renewal correspondingly 


low, the conclusion may safely be drawn that the laying of 


important telephone cables is to be advocated on economical 
grounds. 

The length of important trunks in Germany would reach a 
total of about 4,000 km., which, for 28 pair cable, would 
represent a total outlay of 50 million marks, reducible to 30 
million marks by the sale of the existing bronze wires. But 
if the decision be taken to place all the important conductors 
underground, the telegraph lines would also соте into this 
category, and with this in view, there would be no hesitation 
at the present day in inserting them into the same cables with 
the telephone wires, without any fear of inter-disturbance ; 
this is proved by the long lengths of such combination cables 
now laid in England ; though naturally, if the number of con- 
ductors of each class is sufficient, separate cables could be laid. 

The question has been confined solely to cables loaded on 
the Pupin system, t.e., with inductance added at distributed 
points, as cables with continuous self-induction are practically . 
ruled out, owing to the lengths required, as well as on econo- 
mical grounds. 

As to the efficiency of such cables, a clearer view is also now 
presentable as à consequence of the results above given for 
their leakance ; we hope to return to this subject in the future. 

At any rate, we think we have proved that no hindrance 
now exists to the placing in cables of all important trunk 
telephone lines in Germany, and thus freeing our telephonic 
communications from all uncertainty and disturbance, which 
in the towns themselves has been already secured by the net- 
works of underground cables which are everywhere replacing 
the overhead wires. 


DISCUSSION. 


Prof. BREiISIG was the only one who made any remarks at the reading 
of the above Paper, and these may be summarised as follows :— 

The author states that for the 1,000 km. lines he adopts an attenuation 
length of 3-5 to 4. Our trunk lines in Germany have only 1-5 to 3. With 
the former figure communication is carried on as if, so to say, the sub- 
scribers were in adjoining rooms, and is afforded by such lines as Berlin- 
Cologne or Berlin-Hamburg, and the latter obtains for longer lines, such 
as to Copenhagen. in which the volume of sound is very different from that 
of the former, and careful attention is required. "The experiments made 
at ** Wernerwerk " certainly gave good® communication with Bl=3-5, 
and even fair with 8/—4, but this was between skilled employés, and 
would not be sufficient for the general public, and if attenuation lengths 
of 3:5 to 4 were adopted instead of the present values of 2 to 3 as the 
limit, protest on protest would be received from the telephone sub- 
scribers. The mode of representing the attenuation coefficient given by 
Campbell in his Paper on * Loaded Telephone Circuits," communicated 
to the `* Phil. Mag." in 1903, a Paper which, by the way, deserves to te 
more widely known than it appears to be, gives the clearest view as to 


| В, /К $ 
the effect of leakance, and is B= 5 A (1 + M (misprinted in the 


< E.T.Z.") The proper division of cost between that of coils and core 
separately, in order to procure a cable of given attenuation length at the 
lowest cost, is a question still remaining for consideration. In the test 
with the oscillograph, the reflected current wave, which, in the simple 
formula used for determining 8/ by the ratio of the sent and received 
currents, is neglected, was still about 2 per cent. of the direct wave, and 
therefore of the same order of magnitude as the differences due to leak- 
ance shown in Table IT., so that it is hardly conceivable that the results 
of observation ean be taken as confirming calculation, especially as the 
received current also was only a small percentage of that sent. On the 
question of the inferiority of overhead lines, special experiments have 
been made by comparing long trunk lines with standard artificial cable, 
and the results showed that an addition of 0-5 to the attenuation length 
was sufficient to allow for the disturbance arising from external causes. 
For the line Berlin- Paris, 1,100 km. in length, the attenuation length 
is 2-2, which contains ample allowance for leakance over the calculated 
value. No doubt, however, can now exist as to the benefits to be derived 
from the pupinisation of U.G. cables. 

Dr. EBELING, in reply, agreed that the oscillograph tests showed 
merely that no discrepaney could now be detected between observed 
and calculated results, and stated that further experiments would be put 
in hand with cables containing heavier conductors, for which the more 
accurate methods of testing, as used by the telegraph department, 
would be employed. 


= — = — m 


-a ш = A9 — 


_182 


A 


THE ELECTRICIAN, MAY 13, 1910. 


COMMUTATION PHENOMENA AND MAGNETIC OSCIL- 


LATIONS OCCURRING IN ‘DIRECT - CURRENT 
MACHINES.* — | 


BY G. W. WORRALL, M.SC. 


`Зиттату.—Тп the first part of this Paper the author, after discussing 
the theory of commutation, describes a research on the intluence of con- 
tact resistance, speed, commutating E.M.F. and width of commutating 
pole on commutation, the phenomena being studied by means of the 
magnetic oscillations recorded by search coils on the pole shoes. The 
cause of the difference in behaviour of the positive and negative brushes 
is also investigated. The latter portion of the Paper is devoted to an 


examination of the magnetic oscillations occurring in various parts of the 
machine. 


The experiments described in this Paper were undertaken as an 
extension to direct-current machinery of the investigations upon 
alternators which the author had previously been engaged upon.t 


Fic. l.—DiaGRAM OF MACHINE AND Position ог Cous ох POLES. 


The magnetic oscillations were observed by means of E.M.F.s 
induced in search coils placed on the machine parts in such positions 
as to link the oscillating flux. The E.M.F. waves were photographic- 
ally recorded by means of a Duddell high-frequency oscillograph 
and revolving drum camera. The machine employed in the investi- 
gation was a two-pole generator with adjustable commutating poles ; 
the brushes were of carbon and of a width equal to one commutator 
segment plus insulation. ! 

The principal details and conditions of running of the machine, of 
which a diagram is shown in Fig. 1, are given in the Paper. Search 
coils were placed on the pole system and armature as shown in 
Figs. 1 and 2. The analysis of the oscillations recorded was only 


bored 


Fic. 2.—PosiTIoN oF COILS ох ARMATURE. _; 
possible by the accurate knowledge of the position of the armature 
corresponding to a point on the oscillograph record. This was ob- 
tained by means of a contact maker placed on the shaft of the 
machine and connected up to the oscillograph in the way devised 
by the author for the previous researches. During the instant of 
contact the oscillograph was shunted by a small accumulator, thereby 
producing а momentary current and hence an isolated peak in the 
record which was being taken. This peak corresponded to a pre- 
determined position of the armature. 

The contact maker employed was described by Arnold in “ Die 
Gleichstrommaschine," Vol. I., and as no description appears to 


* Abstract of a Paper read before the Birmingham local section of the 
Institution of Electrical Engineers. 


t Journal, LE.E., Vols, XXXVII., XXXIX, XL. 


| commutator segments being odd (45). 


have been published in England a translation is, with the kind per- 
mission of Prof. Arnold, given below:  '''The construction of the 
conteet maker is shown in Fig. 3. The contact is not of the rubbing 
type but of the pressure type, and the duration of contact is'so short 
that the apparatus works well ven with alternating current of high 
frequency. Theapparatus consiste of a contact disc, S, rigidly coupled 
to the machine shaft, a graduated disc, T, and a movable ebonite 
piece, G. On G are mounted, insulated from each other, the two 
contact springs f, and f, and the opposing springs |, and f, On 5 
is mounted a raised steel piece n,. С is rotated to any desired posi- 
tion relative to n, and clamped by the screw s. The finger z serves 
to read the position of С. The current circuit through the con- 
ductors a and b is closed опее in each revolution when n, comes under 
fi; f is thereby raised until it comes into contact, with the contact 
surface k, of the spring f, But the contact continues only for an 
instant, for in the next instant the springs f, and f, are together 
raised and break the contact at K, on which f, rests. In order that 
contact shall not be made again after n, has passed, there is a second 
piece, по, displaced axially and radially to л, which raises f; and holds 
it up until f, returns to its,original position. The contact maker was 
devised by С. Schade, mechanic of the Electrotechnical Institute 
at Karlsruhe. The Physical-mechanical Institute of Dr. Th. Edel- 
mann, at Munich, has undertaken its manufacture.” The contact 
maker was found to be absolutely certain and accurate; the dura- 
tion of contaet was, at the normal speed of the machine, considerably 
less than 45555 second. 

The magnetic oscillations occurring are due to two main causes: 
(1) Movement of the armature teeth in the magnetic field ; (2) com- 
mutation of the armature current in the shor -circuited coil. The 
first class of oscillation was fully dealt with in the previous Papers on 
alternators, and the results then obtained apply equally to direct- 
current machines. The oscillations of the second class were found 
to be far more important, and in most parts of the machine greater 


in magnitude than those of the first class. These oscillations were 
due to the change of current in the short-circuited coils, and since 
there were two such coils there were two sets of oscillations, which 
were displaced relatively to each other 180 deg. owing to the number of 
Although the currents in 
the two coils changed in relatively opposite directions, the position 
of one coil was the reverse of that of the other and hence the mag- 
netic oscillations produced were in the same direction. Thus the 
number of oscillations occurring in a revolution of the machine was 
twice that of the commutator segments. The coil at the instant of 
short-circuit was opposite to а pole-piece and linked the main flux, 
hence the magnetic oscillation caused a pulsation in the main mag- 
netic circuit which could be readily observed by means of the search 
coil 5 P wrapped round the pole-shoe. Since the flux at each instant 
is proportional to the current in the short-circuited coil, the Е.М.Е. 
induced in a search coil linking the flux forms a picture of the com- 
mutation taking place. 

The usual method of commutation research is to measure the 
short-circuit current directly by means of a resistance inserted in an 


armature coil, but this method only gives results for two adjacent 


segments and the coil between them, and gives no indication of the 

| nature of the commutation taking place at other points of the com- 
mutator. Such results are liable to be very misleading, due to the 
brush not making uniform contact. The method here adopted is 
free from all such objections, and by its means many interesting and 
important phenomena have been brought to light. 


COMMUTATION PHENOMENA. 


Theory of Commutation.—The theory of commutation has been 
the subject of very considerable discussion in recent years. On the 
| one side it is stated that commutation should take place in а neutral 


field, while on the other it is stated that commutation should take 
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place in a commutating field. The author shows that both lines of 
reasoning lead to the same result (that the direction of the resultant 
perpendicular velocity of the coil side coincides with the direction of 
action of the resultant field), and the apparent diversity of opinion is 
merely due to different methods of expression. These conditions 
for good commutation cannot hold in practice during the whole of 
the commutation period, but only during the final instant. It is, 
however, generally possible to obtain satisfactory commutation 
without compensating or rendering non-existent the self-induction 
E.M.F. of the coil. This may be effected by a proper choice and dis- 

position of the contact resistance of the brush. 
The author obtains an equation for the necessary variation of the 
cuntact surface over the rear segment, and Fig. 4 shows the shape 
of the brush surface to comply with the equation. The shape of 
brush obtained in this way, although not in itself practicable, points 
the way to the proper disposition of the resistance over the contact 
surface to obtain approximately straight-line commutation. The 
resistance of the contact surface over the rear segment must be very 
low compared with that over the forward segment, and this relation 
must hold not merely at the end of the period but quite early in the 
period. This disposition of the resistance may be approximated 
to by cutting away a portion of the surface of an ordinary brush as 
shown in Fig. 5. In this way the resistance to the forward segment is 
made high before, say, one-half of the short-circuit period has expired. 
The direct effect of such a disposition of the contact resistance is that 
the P.D. forcing the current to change is made high during the early 
portion of the short-circuit period, and hence the commutation is 
accelerated at the beginning instead of at the end of the period. This 
prevents a rush of current at the final instant. and renders the cur- 
rent change much smoother. The magnitude and disposition of the 
contact resistance and the self-induction of the coil determine what 
may be called the natural period of commutation, while the mecha- 
nical design and speed of the machine determine the available period. 
The natural period may be defined 
as the time required for the current 
to commutate under the conditions 
existing in the circuit of the coil, while 
the available period is the duration of 

Formand the short-circuit. 

Р . Although theoretically the current 
would always occupy the whole of 


resultant field at that instant. (2) Efficient commutation may be 
effected by a suitable adjustment of the natural period of the coil, and 
this may be done by properly disposing the contact resistance over 
the brush surface. (3) When the contact resistance is properly dis- 
posed the resistance to the forward segment is relatively high at an 
early stage of the commutation period. (4) Sparking at the forward 
tip of the brush is due to the available period being shorter than the 
natural period. (5) For every machine there is a critical speed at 
which the available and natural periods are just equal to each other, 
and below which the machine runs sparklessly. (6) A reduction of 
the natural period accelerates commutation during the early part of 
the short-circuit period, and іпсгелѕеѕ the efficiency of commutation 
by lowering the maximum rate of change of the current, thereby 
causing a better distribution of current over the contact surface 
accompanied by a reduction of temperature. (7) The acceleration 
may be effected by а commutating E.M.F. If the natural period 
exceed the available period and the commutating E.M.F. be too 
small, sparking takes place at the forward tip of the brush, and if the 
commutating E.M.F. be gradually increased the commutation is 
shifted backwards until sparking takes place at the rear tip of the 
brush. (8) The natural period of the coil when short-circuited by the 
positive brush is not necessarily the same as when short-circuited by 
the negative brush. 

Brush-holder.— In the early stages of the research it was found 
that the commutation was exceedingly irregular. 1t was thought 
that these irregularities were mainly due to mechanical defects of 
the brush-holder, and as the work proceeded this view was fully con- 
firmed. Several types of brush-holder were tried, including the finger 
and reaction types, but with all these the contact surface was by no 
means constant. This was found to be due to a variable coefficient 
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the available period іп commutating, practically the current would 
reach a value closely approximating to its final value in a certain 
definite time which may be less than the available period. The avail- 
able period in a given machine is proportional to the speed, but the 
natural period was found to be but slightly influenced thereby. The 
relation which the one period bears to the other, and the actual magni- 
tude of the natural period, determine the efficiency of commutation. 
By efficiency is meant not merely whether the commutation is spark- 
less or not, but whether the commutation takes place with the maxi- 
mum rate of change of current at its lowest possible value. The 
simplest way of varying this relationship is by varying the speed of 
the machine. Hence there is a certain critical speed below which the 
machine is sparkless and above which sparking takes place. When 
the conditions are such that the natural period cannot be adjusted 
sufficiently to obtain efficient commutation, an external or commu- 
tating E.M.F. must be introduced into the circuit. If the commu- 
tating E.M.F. be provided by means of commutating poles, the pre- 
sence of the latter considerably increases the self-induction of the 
coil and the flux due to armature reaction in the commutating zone. 
The latter must be opposed by an equal flux from the commutating 
poles before any commutating E.M.F. is generated in the short- 
circuited coils, 

So far nothing has been said with regard to the polarity of the 
brush, and indeed it is usual not only in theory but in actual experi- 
mental work to pay no regard to this point. But it is well known 
that the contact resistance of the positive brush is different from that 
н the negative brush. In fact, it is quite possible, as indeed was 
ound in this research, for an alteration of the conditions which im- 
Más the commutation under the negative brush seriously to 

eteriorate the commutation under the positive brush. ‘Thus, for 
iei gd the slit cut in the brush, as in Fig. 5, may improve the 
mmutation under the negative brush, but may render the commu- 

tation under the positive brush much worse. bos 
he above theoretieal considerations may be summarised as fol- 
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Fic. 6.—NeEw TYPE oF BRUSH-HOLDER. 


of friction between the carbon and the commutator surface, and to 
slight differences in the commutator surface. The incapability of 
the brush to adjust itself automatically to such varying conditions 
caused the commutation to be very uncertain in its nature. The 
author had the opportunity of examining some of the most. modern 
brush-holders in actual use, and found that in all these the same 
difficulties existed, that the contact surface was not certain, and that 
the contact pressure was not uniformly distributed. A very com- 
mon evidence of this is that the surface, when newly rubbed up with 
emery paper and allowed to polish by running the machine, polishes 
up first at the rear tip owing to the tipping effect of the friction. 

A new brush-holder (see Figs. 6 and 7) was designed and con- 
structed entirely free from these objections, and was used in all the 
experiments described in this Paper. The holder consists of а 
carrier, A, mounted on the brush bar, and clamped thereon by the 
screw В. А double plate, C, is mounted and capable of sliding on the 
carrier А, and is guided in its motion by a stud working in the slot D 
and сап be clamped in any position by the screw E, Two mon 
frames, F, and F,, are held against this plate by the springs G, and 
G., respectively, in the positions shown. Their lower erids are 
formed into half-bearings, which press on to the axis H, upon which 
the carbon is mounted. The carbon is free to rotate upon the axis H 
and is prevented from moving with the commutator by the tangential 
force exerted by one of the frames, Е; one frame corresponds to each 
| direction of rotation, and is inoperative in this respect when the rota- 
йш mu In order to neutralise or render non-existent the self- | tion is reversed. Either end of the brush axis is free to lift indepen- 
Tm : ion Е.М. Е. of a coil at any instant the relative movement of | dently of the other end. Hence the brush is free to adjust its position 

eld and coil side must take place along the line of action of the to any change in the commutator surface radially, circumferentially, 
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and laterally. When this brush-holder was in use the surface of the 
carbon was always uniform, and the commutation remained always 
the same, even if the brush were removed and then replaced. 
Experimental Results.—The commutation phenomena already 
theroretically considered were experimentally studied by means of 
the magnetic oscillations recorded in coil 5 P on the pole shoe. The 
oscillations recorded were due both to the movement of the teeth in 
the main magnetic field and to the commutation of the armature 
current ; but, as will be seen from Fig. 8, the two kinds of oscillations 
were easily distinguished from each other. Thus A shows the tooth 
oscillations alone as recorded on open circuit, and B the oscillations 
recorded on full load. C and D are records obtained by running the 
machine as a generator with full-load resistance in circuit, but with 
only one commutator brush down, the circuit being completed 


Fig. 7.—Parts or BRUSH-HOLDER. 


through a slip-ring connected to a point in the armature. In these 


two latter records, when the tapping point was in the neighbourhood 
of the commutator brush, only the tooth oscillation was recorded, and 
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period, the commutation is completed by a rush of current and spark- 
ing is liable to take place. 

The resultant oscillation in a given machine may have eight 
different shapes. The shape is determined by three factors—4i.e., 
direction of rotation, direction of current and direction of field. 
Fig. 9 shows the various shapes of oscillations obtained, and the circles 
to the right of the figure show the relations of the three factors re- 
ferred to. The curved arrow indicates the direction of rotation, the 
horizontal arrow that of the current and the vertical arrow that of the 
field. If the commutation oscillation peak occurred exactly at the 
middle of the period, record G would approximately correspond to A, 
record H to B, record E to C, and record F to D, and there would only 
be four varieties of resultant oscillation. The movement of the peaks 
to the left can be very clearly seen by comparing the records as above. 
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Still another variation can be given to the shape of the resultant 
oscillation by shifting the brushes through a fraction of a period, and 


thus displacing the phase of the commutation oscillation in relation 
as the tapping-point rotated the commutation oscillation appeared · to the tooth oscillation. The actual magnitude of the negative peaks 
until when the point was opposite the commutator brush the oscilla- | when produced by the normally positive brush is not exactly the 
tion reached its maximum value. Thus C shows the magnitude of , same as when produced by the normally negative brush, and vice 


the oscillation due to the negative brush, and D that due to the posi- 
tive brush. The magnitude of the positive brush oscillation was very 


| tooth oscillation, and partly on account of the fact that a brush 
much smaller than that due to the negative brush, not due to any | 


lack of symmetry of the magnetic system, but entirely to a difference 


in the natural period of the short-circuited coil when under the posi- 
tive and when under the negative brush. 


Since the magnitude of the positive brush oscillation was less than 
that of the negative, the natural period of the former was less than 
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that of the latter, and since it may be assumed that the self-induction 
in the two cases is the same, it follows that the contact resistance of 
the brush when positive was higher than when negative. This result 


agrees with those obtained by Arnold and others. 


The commutation oscillation consists of a single peak ; the magni- 
tude of the peak is proportional to the maximum rate of change of 
the current in the short-circuited coil and its magnitude and position 
in relation to the contact maker indicates the nature of commutation 

When the peak is 8mall and occurs early, the commu- 
tation is efficient ; but when the peak is large and occurs late in the 


taking place. 


versa. "This is partly on account of their differing relation to the 


normally positive required to run a very long time (usually several 
days continuous running) before it became a normal negative one. 


Influence of Contact Resistance on Commutation.—A very marked 
influence on the commutation taking place was also noted when the 
commutator was respectively cold and hot. Fig. 10 shows the re- 
cords obtained. A was recorded when the commutator was cold 
after standing over the week-end; temperature of room 15°C. В 
was recorded after the machine had been running several hours and 
the commutator had attained the temperature of 29°C. The nega- 
tive oscillation increased considerably with rise of temperature. 
while the positive oscillation diminished slightly. This was caused 
by a decrease in the contact resistance of the negative brush, while 
that of the positive brush varied but little. 
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The author also illustrates the influence of contact resistance on 
commutation by records obtained under the same conditions, but 
when a little petroleum had been rubbed on the commutator. The 
petroleum increased the contact resistance and thereby reduced the 
natural period of the short-circuited coil with the resulting diminu- 
tion of the oscillation and the maximum rate of change of the current. 
The least trace of petroleum is sufficient to influence commutation. 
Disposition of the Contact Resistance.—It was pointed out in the 
theoretical discussion that commutation could sometimes be 1m- 
proved by a proper disposition of the contact resistance over the 
brush surface. This was effected by means of the brush showa in 
Fig. 5. Only the negative brush was varied, as the commutation 
under the positive brush was already very satisfactory. The nega- 
tive oscillation was gradually reduced in magnitude as the width of 
the forward portion of the brush surface was reduced, unt 


il the widtb 
of the latter was a minimum consistent with mechanical strength 
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In this shape of brush the contact surface of the brush is equally 
divided between the two segments when about one-quarter of the 
short-circuit period has expired, and just before one-half the period 
the contact. resistance over the forward segment is confined to the 
narrow strip at the forward tip of the brush. The reduction of mag- 
nitude of the oscillation is, as pointed out in the theory, due to earlier 
commutation. With a full surface the negative brush had a tendency 
to spark on full load, but when the forward surface was reduced to 
2| mm. all sparking disappeared, and with а 2 mm. surface the 
machine could be run on a 75 per cent. overload without any trace 
of sparking. Thus the overload capacity of a machine may be 
greatly increased by a suitable disposition of the contact surface. 

The same experiment was tried with the positive brush, but with 
very different results. The positive oscillation was very small even 
with the full surface, and hence any alteration in the brush surface 
could hardly improve matters. When the brush was cut away the 
oscillations immediately increased to about the same magnitude as 
those due to the negative with the full surface brush. 


(To be concluded.) 


EDISON STORAGE BATTERY.* 
IT8 PRE-EMINENT FITNESS FOR VEHICLE SERVICE. 
ВУ W. Е. HOLLAND. 


Summary.—A detailed description is here given of the Edison cell and 
of the experiments which led up to its present form. In conclusion, the 
features of the cell are discussed. 


The “ A " type Edison cell is the outcome of nine years of costly 
experimentation and persistent toi] on the part of its inventor and 
his associates, The principle on which the action of this new battery 
is based is the oxidation and reduction of metals in an electrolyte 


material in which lightness, durability and mechanical strength are 
most happily combined, and a material beyond suspicion as to cor- 
rosion in an alkaline electrolyte. 

Ап essential part of Edison's discovery of active materials for an 
alkaline storage battery was the preparation of these materials. 
Metallic powder of iron and nickel, or even oxides of these metals, 
prepared in the ordinary way are not chemically active in a sufficient 
degree to work in a battery. It is only when specially prepared iron 
oxide of exceeding fineness and nickel hydrate conforming to certain 
physical as well as chemical standards can be made that the alkaline 
battery is practicable. 

Having discovered the basic elements of the alkaline storage bat- 
tery, the inventor set about to find the best means of supporting 
and making electrica] connection with the active materials and to 
perfect the mechanical design. It was found, as expected, that the 
active materials were not of themselves sufficiently conductive to 
work efficiently except in exceedingly thin layers. Some conducting 
substance which would not be changed by chemical action must, 
therefore, be mixed with the active materials to bring every particle 
into good electrical contact with the conducting support. Graphite 
was first thought of and was tried, both with the iron and with the 
nickel material. At first it gave only fair results, but after a par- 
ticular quality in the form of thin scales had been developed the results 
were good. It was soon superseded in the iron electrode, however, 
by mercury, which was found to hold the iron particles in much 
better contact and give better voltage to the cell at high discharge 
rates. 

In the nickel electrode graphite was used until the recent advent 
of the “ A ” type cell. The results as to capacity were good when 
cells were new, showing that graphite performed?well the function of 
bringing every particle of the active nickel into'*goodPelectrical'con- 
tact with the conducting support. But, unfortunately, in time it 
became apparent that this most durable form of conducting carbon 
was unable to withstand the disintegrating action of the strong 
oxidisers formed at the nickel electrode during charge. "The result 
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Рю. ].—Тне Two KINDS or PERFORATED CONTAINERS INTO WHICH THE IRON AND NICKEL ACTIVE MATERIALS ARE LOADED. 


which does not combine with, and will not dissolve, either the metals 
or their oxide; and an electrolyte, furthermore, which, although 
decomposed by the action of the battery, is immediately re-formed 
In equal quantity, and, therefore, in effect is a constant element, 
not changing in density nor in conductivity. A battery embodying 
this basic principle will have features of great value where lightness 
and durability are desired. For instance, the electrolyte being a 
constant factor, as explained, is not required in any fixed and large 
amount, as is the case with sulphuric acid in the lead battery. Thus, 
the cell may be designed with minimum spacing of plates and with 
the greatest economy of space that is consistent with safe insulation 
and good mechanical design. Again, the active materials of the 
electrodes being insoluble in, and absolutely unaffected by, the elec- 
trolyte, are not liable to any sort of chemical deterioration by action 
of the electrolyte, no matter how long continued. 

Those who have had experience with lead batteries know what 
attentive care is required to prevent “ sulphation," which is caused 
by chemical action of the electrolyte on the active materials. They 
will also appreciate that such a disease-free battery as this is the 
augury of a beneficient revolution in electric vehicle practice. 

The electrolyte of the Edison battery is & 24 per cent. solution 
of potassium hydrate, having in addition a small amount of lithium 
hydrate. The active metals of the electrodes—which will oxidise 
and reduce in this electrolyte without dissolution or chemical de- 
terioration—are nickel and iron, These native elements are not put 
in the plates as metals, but one (nickel) in the form of a hydrate, 
and the other (iron) as an oxide. The containing cases of both kinds 
of active material (Fig. 1) and their supporting grids (Fig. 2), as well 
as the cell poles with connection parts (Fig. 3), and even the retain- 
ing can and its cover (Fig. 4), are all made of nickel-plated steel, a 

* Abstract of an article in the “ Electrical World." 


was that cells of this type, in service, would gradually lose capacity 
from deterioration of internal contacts in the nickel plates. 

One other feature of the former types of this cell remains to be 
commented on as a point contributory to their deterioration. It isa 
bothersome characteristic of all storage batteries that the active 
materials expand and contract during charge and discharge of the 
cell. This point was not properly taken care of in the first types 
produced, although much attention had been given to it. In the 
“Е” type, the immediate predecessor of the “А? type, rectangular 
containers (like those used in the iron plate to-day) were used for 
supporting both kinds of active material. These containers, after 
loading and mounting in a support grid, were subjected to heavy 
pressure in a die designed to concave and corrugate each loaded 
container, or pocket, the idea being to make an elastic construction 
which would maintain а constant spring pressure on the active 
materials. In the iron plate this construction proved perfectly 
satisfactory, and, as mentioned, is still used. 

The nickel material proved more troublesome, however. It would 
expand when charged, and would not contract again; and its ex- 
pansion was found to be cumulative, increasing gradually in extent, 
until in time the elastic limit of the perforated steel was exceeded, 
and the internal contacts became disarranged. Notwithstanding 
these facts, the “Е” type Edison cell, with nickel plates of flat- 
pocket construction and containing graphite, was used in commercial 
service with excellent results, having а useful life of from three to 
five years, and showing itself to be more economical than the lead 
battery and much more dependable. 

In the “ A" type cell the construction of the two kinds of plate 
is radically different. The negative, or iron plate (Fig. 5), has the 
familiar flat-pocket construction. Each negative contains 24 pockets, 
a pocket being } in. wide by 3 in. long, and having a maximum thick- 
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ness of a little more than 1 ia. The positive or nickel plate (Fig. 6) 
is seen to consist of two rows of round dots or pencils, 30 in number, 
held in a vertical position by а steel support frame. The pencils have 
flat flanges at the ends (formed by closing in the metal case), by which 
they are supported, and electrical connection is made. "The frame 
is slit at the inner horizontal edges, and then folded in such a way 
as to make individual clamping jaws for each end flange. The clamp- 
ing is done at great pressure, and the resultant plate has great 
rigidity and strength. The perforated tubes into which the nickel 
active material is loaded are made of nickel-plated steel of high 
quality. They are put together with a double-lapped spiral seam, to 
give expansion resisting qualities, and, as an additional precaution, 


Fic. 2.— Tu Two Tyres or SUPPORTING GRILS. 


small metal rings are slipped on the outside. wach tube is į in. 
diameter by 41 in. long, and has eight reinforcing rings. | 
p It will be seen that the "^ A ^ positive plate has heen given the 
theoretically best design, to prevent expansion and overcome trouble 
from that cause. Actual tests, long continued under Very чеуеге 
conditions, have shown that the construction 18 right and fulfils the 
i ations. 

а was not so easy to eliminate. The inventor 
аа that a metal insoluble in the electrolyte and able e 
tand electrolytic oxidation was the logical thing, and, паа Yee 
pak ht of nickel at once; ко nickel and other metals were tried 
ie = f rms and under different conditions of mixture with the 
E MERE ide | The results at first obtained might have been con- 
а h d the inventor not previously developed the efficieney 
sidere 
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light-coloured thicker layers represent the nickel hydrate flake. It 
should be noted that the layers of flake nickel extend, practically 
unbroken, across the tube, and make contact with the metal wall on 
both sides. These metal layers conduct current to or from the active 
nickel hydrate in all parts of the tube very efficiently. There are 
about 350 layers of each kind of material in a 4} in. tube, each layer 
of nickel hydrate being about 0:01 in. thick ; во it will be seen that 
the current does not have to penetrate very far into the nickel 
hydrate, one-half a layer's thickness being the maximum distance. 
The perforations of the containing tube. through which the elec- 
trolyte reaches the active material, are also shown in Fig. 7. 

From the foregoing it will be understood that the troublesome 
member of the Edison battery has always been of nickel. The iron 
active material and the design of the iron electrode were developed 
to a high degree of perfection some years ago, and have since re- 
mained unchanged, except that improvements have been made in 
the manufacturing processes. ers; 

The characteristics of the Edison battery, which fit it во pre. 
eminently for transportation service, may be summarised as follows : 
(1) The perforated container construction prevents loss of material 
by disintegration, doing away with sediment short-circuits and the 
necessity of cell washing. (2) A steel containing can has very ob- 
vious mechanical advantages over a hard rubber jar, and the ex- 
pensive delays and trouble caused by jar breakage in lead batteries 


Fic. 4.—ТнЕ RETAINING Can AND ITS Cover. 


is thus eliminated. (3) The steel and copper connectors used in 
connecting cell posts are easily removable, and make it possible to 


disconnect or replace any cell of a battery in a very short time without 
the employment of skilled labour, such as a “lead burner." (4) 
The steel and nickel construction of the plates makes ‘ buckling " 
impossible ; even a dead short-circuit of the poles will not affect the 
condition of the plates in the slightest. (5) The simplicity of the care 
required enables one garage man to look after a large number of 
batteries, or makes it possible in private service for anvone to care 
for and operate his own pleasure vehicle with little trouble and most 
satisfactory results. . (6) The materials used in the cell being ex- 
ceedingly durable by nature, and the construction being very rugged, а 
cell will stand an almost unlimited amount of vibration and shock 
without injury. (7) Freedom from “ sulphation” or any kind of 
chemical corrosion eliminates a very insidious source of trouble and 
depreciation. (8) Lack of corrosive fumes prevents destruction of 
the metal work of vehicles and of the garage equipment. (9) The 


light weight of the battery in comparison with lead batteries 


: ives it 
many evident advantages. 'The wear on tyres is gl 


eae reduced; the 
ded tube can best be had by | vehicle can be built lighter; the cost of battery and of charging 
into the tu t the conditions inside а = а magnified section of а | current required for moving unprofitable load—i.e., the weight of 
idea oF * mination. №18. 78 den lengthwise. The уег- battery and vehicle—is much reduced, or, in other words, & much 
mioroscop. tube which has been "eMorated metal containing larger percentage of the total weight transported will be paying load. 
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machines of exceedingly high mileage capacity. (10) The crowning 
feature of the Edison battery, however, is its great durability. It is 
safe to say that this feature alone would have insured the battery’s 
success without the many attendant advantages which it possesses. 
(11) The so-called efficiency of the Edison battery is low, being 
normally about 60 per cent., where a lead battery, if new and in good 
condition, would give 75 to 80 per cent. If charging current were 
the principal item of expense in vehicle operation this fact might be 
serious, but it is universally recognised that cost of charging current 
is an insignificant item, and of no practical account in comparison 
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Ею. 6.—Тне POSITIVE or 
NICKEL PLATE. 


Fig. 5.—THE NEGATIVE OR 
Iron PLATE. 


with the other factors of care and maintenance. Moreover, as is well 
known, a lead battery does not long remain “ new and in good con- 
dition,” and its high first efficiency accordingly is not maintained. 
The true measure of a battery’s efficiency is the ratio of the total 
cost of operation over a long period of time to the load carried and 
the distance travelled, due allowance being made for reliability. Ех- 
pressed in a formula 
О menace оре, 
" Paying load x miles carried x reliability factor 
the “ reliability factor ` being percentage of working time that the 
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Fw. 7.—SgcriovAL View ОР А LOADED TUBE, MAGNIFIED ABOUT 
8 DIAMETERS. 


machine is in commission. In the light of this practical formula it 

can truly be said that the efficiency of the Edison battery is high— 

much higher than that of any other. 

In oe the writer says that the points here presented are not 

п ations or mere assertions, but аге proven facts, the results of 
nnumerable laboratory and road tests which have come under his 
rection or observation, 


THE APPLICATIONS OF ELECTRICITY AT THE 
PANAMA CANAL. 


The Panama Canal is very much in the public eye at the present 
time, chiefly, it must be admitted, owing to the extra enormous ex- 
pense which it is now anticipated will have to be met before this work 
is completed. It is impossible to estimate the cost of so stupendous 
an undertaking with any degree of accuracy until the construction 
is fairly well advanced, and rarely has this fact been so well instanced 
as in this case, where the ultimate outlay necessitated will be about 
three times that which was originally expected. It is natural, 
therefore, that every economy which it is possible to effect is now 
being brought forward, and hence the adoption of electricity, with 
its efficiency in operation, has been on a larger scale than is usual 
with this class of work. 

The arrangement of the Canal in outline is, first, to remain at sea 
level from the Atlantic Ocean entrance to the Gatun Locks, which are 
in three flights, the distance being about 5 miles. Here the water level 
will be raised 85 ft., and continue thus till the Pedro Miguel Lock,which 
will be at the entrance to the Miraflores Lake, some 5 miles from the 
Pacific coast. At this point the level will drop to 50 ft. above sea 
level, sea level being reached through the Miraflores Locks (a flight 
of two), which will be situated at the other end of the Miraflores Lake. 

While the general work of excavation will be on a huge scale 
throughout the whole length of the Canal, it is easy to see that the 
most important portion of it is concentrated at the three sets of 
locks, and it is not surprising, therefore, to learn that the electric 
generating stations are situated in the vicinity of the locks. At 
Gatun, where the largest and most difficult work has to be accom- 
plished, owing to the provision of three flights of locks, a large power 
house is already in operation, and while it has been erected entirely 
for the constructional needs of the Canal, it will serve permanently 
for the production of power required for various purposes when the 
Canal is in operation. The installation consists of three 1,500 kw. 
steam turbo-alternators, alternating current being used almost. ex- 
clusively for all purposes. The alternators are three phase. and 
generate current at 2,200 volts, with a frequency of 25 cycles per 
second. There are three rotary converters in the power house, one 
of 300 kw. and two of 500 kw. each, for supplying direct. current. 
which is employed for certain special purposes. The design of the 
power house is in accordance with modern practice, and separate 
pairs of boilers are installed for each turbine set. From the Gatun 
generating station power is taken to various parts of the Canal in the 
vicinity, cables being, in the main, carried on poles. A second power 
station at Miraflores is now nearly completed, and will be exactly 
similar to the existing one, and contain an equal amount of plant, 
and supply power for all the work at Miraflores and Don Miguel 
Locks. The two stations will work in parallel after the Canal is 
completed, or may be arranged to supply separate portions of the 
Canal and be independent. An interesting feature of the new power 
house lies in the fact that it is built in reinforced concrete. 

Apart from these two main power stations, there are three smaller 
and older ones, which are now worked by the Canal authorities. 
though previously under the control of the Panama Railroad Со.. 
and they are chiefly for the purpose of supplying current for lighting 
and various power purposes in the towns where they are situated. 
They are all on the Pacific side of the Canal, one being at Balboa. 
on the coast. one at Empire and one at Gorgona, which is practically 
midway between the Atlantic and the Pacific. At these places there 
are large labour encampments, and the demand for lighting is con. 
tinually increasing, some 20,000 lamps being installed in various dis- 
tricts during last year, In spite of the stations being small and not 
modern, and the load chiefly a lighting one, the total cost of produc. 
tion is only about 144. per unit, with a total output for the three 
stations of about 4,000,000 units annually. 

Returning to the large power station at Gatun, the chief demand 
for power is in the handling plant, which has been installed for the 
construction of the locks and dams. Sand and cement are brought 
up to a barge dock through a channel from the French Canal, and are 
there unloaded, the cement being transferred direct to the cement 
shed alongside by means of 10 electric cranes, while the sand and 
stone are conveyed to a large heap some 500 ft. nearer the lock by 
means of one single and one duplex Lidgerwood cableway, the towers 
for which are some 800 ft. apart, and run on rails, so as to be moved 
to any position as required. There is an automatic electric railway, 
which conveys cement, sand and stone to the electrically operated 
mixers, which are situated close to the middle of the centre of the 

three locks, and the mixed concrete is loaded on another automatic 
electric railway running parallel to the three locks for their whole 
length. From this railroad the concrete is transported as required 
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to build up the locks by means of four duplex Lidgerwood cableway 
which span the locks and have towers some 75 ft. high and about 
800 ft. apart. These run on tracks parallel to the axes of the locks, 
and can readily be travelled to suit the work. 

All these Lidgerwood cableways are electrically operated, and are 
quite self-contained, and the adoption of electricity is somewhat of 
а novelty, since it is not often that, in works of this nature, electric 
power is available. One motor is sufficient for all the movements, 
and by means of friction drums the bucket can he hoisted, run out 
tipped and returned ; but it has been found that the employment of 


two motors with a series-parallel control, as with a tramway system 


is much more economical and convenient. Tn raising the bucket the 
motors are put in series at first, and the hoist is accomplished at a 


moderate speed ; but in traversing the buckets the motors are in 
parallel, and а very much more rapid motion of the bucket is ob- 
tained than would be the case if the speed were limited to that allow- 
able in lifting the load. И is evident that. for this purpose. clec- 
tricity has a great advantage over steam for operating cablewa ys, 
and it has been found that the economy in the working of this plant 
has been very marked. 

t There is а large amount of pumping machinery electrically driven 
at various parts of the Canal, and at the Gatun Waterworks a tur- 
hine pump capable of dealing with 70.000 gallons of water per hour 


has recently been installed. indicating how rapidly the demand for 
water is increasing. In view of this. it has been decided to construct 


an entirely new pumping station, together with а reservoir of a 
capacity of 600 million gallons of water. АЙ the pumping plant 
will be electrically driven, the type employed. being the eficient 
and comparatively cheap high-pressure turbine pumps, which are 


now so effectively ousting the duplex and triplex machines, 


Electricity is always an important factor in the difficult and dan- 
gerous operation of rock blasting. and the common method employed 
is to fire the fuses in series by means of magneto ignition. At 
Panama this led to many accidents, and dil not. work at all satis- 
factorily, the fuses frequently failing to fire, and being a considerable 
source of danger to steam shovels if left. The means now adopted 
is to have wires running the greater length of the Canal, current being 
supplied from one of the lighting stations at 2.300 volts. From these 
cables wires are taken to small 5 kw. transformers, with a ratio of 20, 
and from the secondary current is taken (at about 110 volts) to a 
number of fuses, usually about 100 at a time, connected in parallel. 
It has been found that missfires are. practically unknown. and there 
is the further advantage that, as so large a number of fuses are ex- 
ploded at once, a relatively greater amount of rock is dislodged than 
bv the previous arrangement. The holes are drilled some 5 ft. or 
6 ft. into the ground and are 3 in. or 4 in. in diameter. 

When the Canal is completed. there will be a large demand for 
power from various users, and this demand will rapidly load up the 
plant rendered available for other purposes by the completion of the 
constructional work. It is probable that various. works will be 
opened up. besides which there will undoubtedly be electrically- 
operated light railways and tramways, and one of the most interest- 
ing applications of electrie power will be its emplovment for towing 
vessels, since these will not be permitted to enter the locks under 
their own steam. The probable method adopted will be to have 
powerful electric locomotives running alon: the sides of the locks 
while electric capstans will, of course, be employed. There will be 
numerous electric cranes, and it is proposed to work the many gates 
and valves by electricity, and the 9,000 kw. provided at the two 
large power stations mentioned above will be none too much for the 
entire electrical equipment of the Canal when it is in full swing 


ELECTRIC CABLES.* 


ELECTROLYSIS. 
BY Е. FERNIF. 
Summary.—The author first considers the general. phenomena of 


electrolysis as observed in the neighbourhood of electrical networks 


He then discusses in more detail the corrosion of lead-covered cables 
and armoured cables, and the effectiveness of e: thing. 


Probably no general rule can be laid down for the protection 
of underground | eables and pipes from electrolysis. The condi- 
tions on every svstem vary, and each case has to be con- 
sidered separately. The conduction. of soil is probably 
entirely electrolytic ; hence the nature of the soil—the kind 
of salts which it contains— largely influence the amount of 
electrolysis. Corrosion chiefly occurs on those cable sheaths 
or pipes which are at a higher potential than the surrounding 
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soil, and become the anode of the electrolytic cell thus formed. 
The corrosion of a metal anode is caused by the combination 
of the metal with a variety of anions, which may be oxygen 
OH, NO,,SO,. CL, and other acid radicles. Corrosion of lead 
generally results in the formation of various oxides, which, 
being insoluble, will be found at the point of corrosion. Nitrates 
and nitrites cause a large clectrolytic corrosion of lead, but 
lead nitrate is readily soluble in water, and may, to a large 
extent, disappear. Lead oxides formed will slowly turn to 
carbonates by absorption of Co,. Chalk and other carbonates 
tend to decrease the corrosion of lead. The corrosion of iron 
also produces the formation of iron oxides. Chlorides tend to 
Increase the action and nitrates to diminish it. 

The corrosion of iron depends оп whether the surface is 
active or passive. Iron in the passive state 1з assumed to be 
covered with a thin film of oxide (Fe, О.) or oxygen, which 


acts as a kind of varnish and protects it from further corrosion. 


Iron can be made passive by treatment. with nitric acid, so 
that on re-immersion in the acid it is not attacked, if the 
surface be not rubbed. Iron is also rendered passive by im- 
mersion in molten caustic potash or soda (free from water). and 
to some extent by alkaline solutions. The presence of carbon 
dioxide, however, may cause passive iron to corrode. Carbon 
dioxide is supposed to play an essential part in the ordinary 
rusting of iron. In Edison's iron- nickel accumulator, the iron 
is prepared in a special way in order to make it active. Iron 
can be changed from the active to the passive state by a high 
current density. Possibly the mechanism of the passive 
condition of iron may be similar to the * valve action" of 
aluminium and other metals with alternating currents. 
Galvanised-iron pipes afford an instance of kathodie (secon- 
Дагу) corrosion. Electrolysis of the soil causes an alkaline 


liquid to collect at the cathode, resulting in the removal of all 
the zine and followed by very rapid “ 


сева" corrosion of 
the iron. 


Intermittent currents may also corrode an iron cathode, by 
causing alternate oxidation and reduction. (Ву "inter- 
mittent” currents ате meant continuous currents, with 
occasional stoppages of perhaps some hours.) Alternating cur- 
rents тау cause serious corrosion under certain conditions, more 
particularly of lead. The amount of corrosion depends on a 
large number of conditions, amongst which are frequency of the 
current, the nature of the electrolyte, and current density. It 
would seem that when any irreversible chemical cliange takes 
place at an electrode, alternating currents must cause corrosion. 
For instance, if, when а metal electrode is anode, it forms metal 

cations ; these may combine with some of the anions to form 
an insoluble salt, so that the metal ions cannot be re-deposited 
at the succeeding half waves ; or a soluble salt may be formed 
m the first instance, which а secondary action may convert 
into an insoluble salt. For instance,lead plates in a solution 
of sodium nitrate and sodium carbonate might be converted 
into lead carbonate by an alternating current, the soluble 
lead nitrate first formed being converted by a secondary action 
into the insoluble lead carbonate. It is obvious that the 
frequency of the current must considerably affect such actions. 
The rate of diffusion of ions in the electrolyte must also have 
some influence on the rate of corrosion, for a certain proportion 
of ions formed may diffuse away from the electrode, thus 
escaping re-deposition, and causing slow corrosion. The 
lower the frequency the more this would tend to occur. Also 
other ions in the solution may be more readily discharged than 
the metal ions formed from the electrode, thus allowing а 
number of the metal ions to diffuse away. The corrosion 
caused by alternating currents is generally less than 1 per cent. 
of that due to an equivalent continuous current, but under 


suitable conditions, the corrosion (of lead in particular) may 
be much greater than this. 


In general, increasing frequency 
decreases the corrosion. 


Tron, however, in some solutions 
is said to corrode more rapidly as the frequency | is increased, 
probably up to some limiting value. 


]t 13 a difficult matter to differentiate electrolytic and 
chemical corrosion. Electrolytic corrosion generally causes 
rough irregular patches on the surface_of the lead, whilst 
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regular cone shaped holes are sometimes eaten into the lead by 
chemical corrosion. Similar shaped holes are occasionally 
caused by electrolysis, where the lead is only touching the 
electrolyte at points, the holes being filled with oxides of lead. 
Even where comparatively large patches of lead are affected 
by chemical corrosion, the outline of the patch and the depth 
are generally regular. Holes are sometimes burnt in lead by 
arcs, and the holes resemble the cone-shaped holes mentioned 
above. Electrolytic and chemical corrosion being probably 
one and the same thing ultimately, the mere appearance of the 
pitting is not sufficient to distinguish them. 

Small pipes are subject to more rapid action than larger 
pipes, for with any given current strength the current density 
must be greater on their surfaces. Also with any given 
potential difference the apparent surface resistance of any 
given area of a small pipe is less than that of a corresponding 
area on a larger pipe, and hence the current density must be 
greater in the case of the smaller pipe. Cast iron is less readily 
corroded than wrought iron. А coating of rust on a pipe 
may help to protect 1t, but on the other hand, might increase 
the corrosion by exposing a larger area of metal, owing to the 
roughening of the surface beneath the oxide, and might also 
decrease the contact resistance by encouraging a more intimate 
contact of moisture with the metal. 

Current leaves a pipe surface chiefly on the side nearest to 
the rails or other cathode, and the amount of current leaving 
the opposite side of the pipe, and “ bending round,” appears to 
be inappreciable, judging by the localisation of the corrosion. 

À buried cast-iron pipe that has been subject to electrolysis— 
one that has formed an anode—is easily recognised. Its 
external appearance is not much altered, but if the electrolvsis 
has been of long duration. the whole of the pipe will be found to 
have lost Из crystalline structure and all metallic lustre. It 
will have somewhat of the appearance of a soft shale, and layers 
can be readily prised off with a knife. In bad cases, a penknife 
blade can easily be driven through the pipe. Pipes that have 
not been electrolysed very long have only the outer skin 
affected. and when this isflaked off, the metal underneath is found 
hard and normal. То give an instance, a central supply station 
(three-wire continuous current) had a more or less permanent 
leak on the negative main, and for two or three vears the leak- 
ave current seldom shewed a less value than 10 amperes. 
Consequent upon this, a number of cast-iron water pipes close 
to the station were found when dug up to be in the condition 
described above, so much so that it was impossible to take some 
lengths out, without breaking them. А cast-iron pipe laid in a 
sandy soil, and containing a third wire cable, the insulation on 
which had broken down, was found to be in a verv similar 
condition. This pipe probably acted as an anode whenever 
there was a leak on the negative side of the svstem. Owing 
to the insulating, quickly drving nature of the soil, the current 
density must have been very small. А third case may be 
Ineutioned of a cast-iron pipe laid parallel to a solid laid distri- 
butor. This cable was positive, and developed a fault which 
continued for some months, the total leakage current at any 
time being certainly less than one ampere. The pipe for some 

cet on either side of the fault was partly converted to this 
characteristic shaly state. The current appeared to have got 
on to the pipe immediately opposite the fault, and to have 
left it chiefly on the side opposite to that on which the cable lay. 

On the other hand a chemically corroded iron pipe, such as 
one that has been laid in ashes, is entirely different in appear- 
усе. It is roughened and pitted, possibly with holes eaten in 
It ш places, and often shows а variety of colours. Very old 
"às service pipes often have this appearance. Electrolytic 
Corrosion also sometimes takes the form of pitting ; the appear- 
ance of the corroded iron probably depends on the nature of 
the soil, and to some extent on the kind of iron. 

he surface resistance between pipe and earth has been 
found to equal about 0-9 ohm per square metre, and the 
sistance of a metre cube of earth to be about 125 ohms.* 
Hf the soil is very dry and of poor conductivity. then very 
'ttle current will be shunted out of the rail, unless special 
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* Haber and Goldschmidt, Tux ELECTRICIAN, Sept. 23, 1906. 


facilities occur for it. For instance, a water pipe laid parallel 
to the rails might be generally buried in a dry soil, but which 
contained here and there conducting patches of wet soil. Such 
patches might be caused by leaky joints in the pipe; in such a 
case most of the shunted current would flow in the pipe itself 
and corrode it where it left the pipe. Probably pipes which 
form a "short cut" for the return current are those most 
likely to carry large currents. 

The potential difference measured between rails and pipes, 
&c., will in general be a resultant E.M.F., as there are, in 
addition to the E.M.F. caused by the current, back E.M.F.s 
caused by polarisation at the surfaces of pipes. Messrs. 
Cunliffe (5.5.) regard pipes laid at a greater distance than З ft. 
from the rails as out of danger, because nearly the whole fall 
of potential due to a current flowing in soil is within 3 ft. of the 
electrodes. Ша pipe near the rails differs from the rails by a 
potential v, then all other pipes further from the rails than this 
pipe will, if there is no current flowing in them, be also at a 
potential e with regard to the rails. Similarly 1f the earth is 
regarded as a conductor, then if all the fall of potential occurs 
within 3 ft. of the rails, all earth bevond 3 ft. will be at the 
same potential, and thus anv pipe buried 3 ft. from the rails 
will be at the same potential as the earth surrounding it, so that 
no current will enter or leave it from the earth. Yet the 
pressure between the pipe and rails might be considerable. 
One case of traniway current corrosion we have seen was on à 
water valve, about 4 ft. from the rails ; the soil was generally 
sandy, but there was a small leakage of water from the valve. А 
maximum difference of potential of 3-2 volts was observed 
between the valve and the rails, but in general it was about 
2 volts, the valve being positive. The maximum potential 
difference between pipes and rails observed at Strasburz was 
2-8 volts, and the mean 2-2 volts, with the pipes + , the 
maximum pressure with the pipes negative was 11-5 volts and 
the mean 4:0 volts, and there was " marked corrosion on gas 
and water pipes made of iron in the danger arca, and in un- 
favourable soil.” * 

The lead sheaths of tramway feeder cables are obviously 
liable to electrolytic action and even fusion. American prac- 
tice is to insulate the lead as much as possible and divide it 
into sections, while leadless cables are largely used in England. 
An attempt to earth and bond the lead of positive feeders is not 
to be commended, as it encourages heavy rushes of current 
along the lead whenever there is а momentary short-circuit 
onthe svstem. Instances have occurred of several feet of lead 
being burned off such feeders by a short-circuit. No electro- 
lytic trouble appears to have been recorded with single-phase 
traction lines, although the fall in potential along steel rails 
must be much greater with alternating currents—certainly 
twice as vreat for moderate frequencies. i 

Electrolysis on three-wire lighting and power systems is of a 
rather different order from that occurring on traction systems. 
The most serious form of damage, which is often called. elec- 
trolvsis, but which is not, 15 the burning and fusion of lead 
sheathings and pipes. 

On a well-laid and well-maintained system of mains, earth 
currents of any magnitude do not normally occur. But on any 
fair-sized network there must always be small leakage currents, 
chiefly from consumers’ premises and over “ends.” Any 
damage caused by these small currents may be made inap- 
preciable by bonding and earthing the lead sheathing of the 
wires. Bonding ensures a much larger surface by which the 
current may enter or leave the lead, and thus greatly reduces 
the current-density. | 

Efficient earthing prevents current leaving the surface of the 
lead at all. These small leakages are nearly alwavs from the 
negative side of the system, and hence all the anodic corrosion 
must take place on neighbouring and better earthed sheathings 
or pipes. But the lead of a negative leaky cable is itself fre- 
quently corroded ; for instance, where passing through cement 
or plaster, and the corrosion must be cathodic in these cases. 
It is probably a combination of chemical and electrolytic cor- 


*Tue Exnectrician, July 20,1906. Report of Commission of the 
German Gas and Water Companies on Earth Current, 
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rosion, the latter acting as a reducing agent. Lead that forms | An attempt to do this is made on some British systems, but 
the cathode of an earth circuit generally has a distinctive blue | the more popular course is to bond and earth the lead; the 
appearance, which is probably due to the removal of the film ] earthing is done at definite places, an attempt being made to 
of oxide which exposed lead surfaces acquire. Lead covered | insulate the lead by laying the cable “solid” everywhere 
wiring of buildings should undoubtedly be all bonded and | except at these points. The system devised by the Howard 
earthed, since the whole installation is protected by fuses. The | Asphalt Troughing Co., of insulating the lead and earthing 
case is rather different, however, for street mains, where the | sections through a light fuse, seems quite sound. The fuse acts 
danger is not so much electrolytic corrosion as fusing and burn- | as an indicator of the state of the section. It will, however, 
ши. The method on which the mains are laid decides the | be often impossible to insulate the lead of service cables right 
course to be adopted. The initial difficulty is efficient earthing. | up to the cut outs ; but the service lead may be insulated from 
The contact resistance of any earth. plate which is carrying | the main lead. А partial course is the worst, such as some 
a current, and is an anode, rapidly rises, because it drives | cables bonded and some not, and partial or bad earths, such 
moisture away from 16. as earth plates generally provide. 

The lead of lead-covered cables laid in metal pipes should 
be made as continuous as possible, and should be well earthed. 
An analogous case is that of two or more lead-covered cables 
in one duct, a fault occurring on one is sure to burn holes in the 
others if the lead of each cable is not thoroughly bonded to the 
rest, If it were possible to make a line of iron pipes electrically 
continuous by bonding at the joints or otherwise, they would 
thoroughly protect lead-covered cables drawn into them from 
electrolysis by tramway return currents. 


(To be continued.) 


Whilst earth plates may lessen corrosion caused by minute 
currents, they cannot deal effectively with large currents. This 
is exemplified in the case of a fault occurring on a cable drawn 
into a galvanised iron pipe 50 ft. long and 2in. external 
diameter, which caused the copper of the cable to be welded 
hard on to the pipe. About 18 т. away and running parallel 
was а lead water pipe. The Р.О. between this and the gal- 
vanised-iron pipe was measured, and was 218 volts, vet the 
current passing was only 3 amperes ! 


The soil was ordinary 
red garden loam. 


Permission may sometimes be obtained to 
bond the lead sheathings on to water pipes; this, of course, 
makes a capital earth, vet its expediency may be doubted. For 
suppose a network of lead-covered cables laid " solid,” the lead 
being bonded together wherever possible and earthed at some 
point or points, the third wire being earthed at the station to a 
water pipe. On a fault occurring, the lead being in direct con- 
tact with the copper a very large current will flow, which is 
likely to burn off bonds here and there, but presuming every- 
thing holds up, it may shut down the station, or at any rate 
one section of the network, and reliability of supply becomes 
of greater importance every year. 

А verv good earth also defeats its object in another way, by 
forcing such a heavy current to flow along the lead sheath, 
hetween the fault and the earthing point, as to cause a con- 
siderable fall of potential along the lead. This tends to make 
the current are to earth at intermediate points. This large 
current may be prevented by disconnecting the third wire 
earth connection, or bv inserting resistance in it. If this be 
done the immediate effect is to raise or lower the third wire 
earth potential above or below earth some 200 volts or so. The 
result of doing this will be to start a number of third wire 
earths on any old network, chiefly on consumers’ premises, and 
also nearly to double the potential between the opposite pole 
and earth. This will tend to cause additional faults, 1s con- 
trary to the B.O.T. regulations, and may be dangerous to life. 
If a " solid system is perfect—i.e., with the lead everywhere 
insulated, there is obviously no object in earthing or bonding, 
for, supposing a fault to occur, there is no path for the current, 
and no current can flow. But there are, with most methods of 
laving, weak places, generally at saddles and where the cables 
enter manholes, where the current will get to earth and burn 
holes in the lead if there is no metallic path provided. Bitumen 
also breaks down and allows current to flow, И the lead be 
* alive " for any length of time. 

These weak places may be far distant from the actual fault, 
and this is the danger of continuous lead without earth con- 
nections. Sometimes every saddle provides a path for the 
current, and corrosion then takes place at every such point. 
Ц now the lead be broken at short intervals, say at every joint, 
the corrosion or burning is limited to the particular length of 
cable in which the fault occurs. 

This incidentally illustrates one of the advantages of a 
draw-in system, as with it the faultv length of cable is readily 
pulled out, examined and renewed if necessary. Further, long 
lengths of lead cables, all with the lead electrically continuous 
and earthed, actually invite tramway currents to travel along 
them. If the lead is insulated and broken into sections, there | floating on top of the bath. The Girod system of arranging the 
is no temptation to such currents to use it. On the whole, then, electrodes and contacts is a safeguard against any stagnation of 
in laying down a system of mains, with the view of preventing parts of the liquid furnace charge, and for this reason the advan- 
electrolysis and burning, the surest method would appear to be е 
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THE GIROD FURNACE.* 


BY W. BORCHERS. 


Summary.—' The author first describes the Girod furnace and gives 
details of its working and cost. He then refers to the works of the 
Société Anonyme Electrométallurgique Procédés Paul Girod at Uyine, 
giving particulars of the installation. 


About six years ago,t the author, reviewing the progress of 
electrode furnaces up to that date, stated that a furnace simpler 
than that of Héroult could not be found. Не had now to correct 
that judgment, for, in his opinion, the Girod furnace was now the 
simplest and safest, as far as construction and running of electric 
electrode furnaces were concerned. In the authors laboratory à 
Girod furnace of 30 kw. to 36 kw. capacity is being used, while 
elsewhere, for steel smelting, it is being used in sizes of 300 kw. to 
1,200 kw. It is a combination of a resistance and an are-heating 
The metal to be smelted serves as one of the electrodes ; 
it is covered by the refining slag as an electrolytic conductor, while 
a carbon block (or several carbon blocks), introduced from above 
through the cover of the furnace, forms the opposite electrode above 
the centre of the bath. The arcs play between the carbon blocks 
and the slag, and no doubt here the largest amount of heat is pro- 
duced. А second heat-producing zone is the layer of slag through 
which the current passes to and from the metal. Last, but not 
least, the metal itself becomes an important source of heat on 
account of the effective manner in which the electric current is made 
to pass through the molten metallic body, and this is the most 
important feature of the Girod process. "The contact pieces are of 
such cross section and length that every one of them will take up 
only a certain part of the whole current without being overheated, 
and therefore without excessively increasing its resistance. Ап 
additional regulation of the temperature and resistance of each 
contact piece is effected by cooling the ends of these bodies, which 
contain small chambers, by means of circulating water. These 
bodies, which are made of pure iron to avoid any deterioration of 
the furnace charge, are therefore not only the conductors between 
the furnace charge and the current generators, but serve also to 
ensure regular and uniform distribution of the current traversing 
the centrally hanging carbon rod or rods radially to and from the 
periphery of the bath. This is important not only for uniformly 
heating the bath, but also for keeping every part of the liquid metal 
in constant motion. In running a furnace with as high & current 
density as is found necessary to smelt iron and steel, it can easily 
he observed that the passage and the transformation of the electric 
current into heat is accompanied by violent mechanical motion of 
all particles of the liquid. This movement, however, accelerates 
the contact between the impurities of the iron and the refining slag 


furnace. 
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: à) А | * Abstract of a Paper read before the Iron and Steel Institute. 
to break the lead into sections, and thoroughly to insulate 1t. | + Borchers, ** Elcktro-Metallurgie," 3rd edition, 1903, p. 536. 
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tages of the induction or transformer furnaces and of electrode 
furnaces are combined in the Girod furnace, while the imperfections 
of both forms have been overcome. | 

The peculiar arrangement of electrodes and contacts gives the 
Girod furnace a special advantage over other electrode furnaces 
when cold scrap is to be smelted. As soon as possible after charging 
the hearth of the furnace the upper electrode is lowered until it rests 
upon the heap of scrap, and the current is compelled to pass by 
means of numerous small arcs through the whole mass of scrap to 
the periphery of the heap on the hearth bottom. The heap breaks 
down simultaneously in all parts in a very short time, and there is 
no sticking of cold pieces to the bottom of the furnace, and no 
necessity for stirring up and loosening such lumps from the hearth 
and endangering the latter. The author illustrates.a 2} ton and a 
12 ton furnace, giving details of the size of the various parts. 

It will easily be understood, that if, during a smelting operation, 
pieces of the ends of the contact bodies melt and dissolve in the 
steel, no harm will be done to the latter, as the contacts consist of 
pure iron, and the quantity of iron, which in such a case combines 
with the liquid charge of the furnace, is proportionally so small that 
the qualities of the charge will not be influenced thereby to any 
perceptible degree. 

The applicability of the Girod furnace is in no way restricted by 
the nature of the raw materials. It may be fed with cold scrap or 
with molten metal. When feeding cold scrap the whole charge is 
not put in at one time. After the larger part of the charge has been 
shovelled or otherwise thrown upon the hearth, the current is sent 
through the heap in the manner already described. The rest of 
the charge is put into the furnace, together with the first batch of 
the refining ingredients. Taking a 2 ton furnace as an example, 
the charge consists of 2,000 kg. to 2,500 kg. of iron scrap, and the 
first batch of flux usually consists of about 80 kg. of lime and 220 kg. 
to 250 kg. of iron oxide in the form of ore, which, with the iron oxide 
that covers the scrap, serves as an oxidising agent. The smelting 
of the iron charge and of the first batch of retining flux requires four 
and a half to five hours. On the slag becoming exhausted of iron 
oxide, and, therefore, of its oxidising power, samples of the bath are 
taken and tested to ascertain the degree of refining of the molten 
metal. According to the degree of purification, the furnace now 
receives (of course, after the first slag has been skimmed off) a 
second, and if necessary a third batch of lime-iron oxide. After 
the removal of the last slag the surface of the metal bath is 
thoroughly cleansed by throwing in about 30 kg. to 40 kg. of lime and 
skimming this off after a while. The further treatment of the iron 
bath depends upon the presence or absence of impurities which 
eould not be removed by the lime-iron oxide refining and upon the 
quality of steel to be produced. According to these circumstances, 
deoxidising or otherwise refining agents are employed, such as 
ferro-mangano-silicon, — ferro-aluminium-silicon, — ferro-mangano- 
aluminium-silicon, and other allovs. For producing carbon steels, 
an addition of Swedish charcoal iron or of a kind of iron very rich 
in carbon, made in a separate electric furnace of the steelworks, 
can be made. "The final step in the production of special steels is 
the addition, after these refining operations, of iron alloys with 
metals like nickel, tungsten, and chromium. 

The author, in the present Paper, confines himself to describing 
the practical working of the furnace. The total duration of one 
smelting operation from the starting of the current to the casting of 
the finished product into ingots or moulds covers about eight hours, 
assuming that the raw material is not pure. Pure raw material, of 
course, will require less time and less power. 

The smaller of the two types of furnaces used in steel works are 
run with alternating currents of about 300 kw. at about 60 to 65 
volts. The larger furnaces require 1,000 kw. to 1.200 kw. at 70 to 
Го volts. Taking into account a loss of 10 to И per cent. of the 
charge by oxidation and evaporation, the power required to make 
l ton of steel іп a small furnace is 900 to 1.000 kw.-hours, and, in а 
large furnace, 800 to 900 kw.-hours. The consumption of carbon 
electrodes amounts to 12 kg. or 15 kg. per ton of steel, including 
the short pieces, which remain in the holders, when the latter have 
reached the lowest point at which they can withstand the radiating 
heat of the bath. | 
_ The lining of the furnaces, mostly consisting of calcined dolomite, 
will withstand at least 80 charges. Thereafter the side walls, into 
Which cavities have been, eaten by the slag around the level of the 
molten bath, will require repairing, and these repairs will subse- 
quently need to be effected at shorter intervals. The bottom of 
the furnace will, however, stand 120 to 160 charges without repair. 

thickness of the bottom will have by then been reduced by 
about 100mm. Furnace linings will stand a considerably longer 
time if liquid charges are used. One furnace working in this manner 
Was run. for 200 charges without any repairs The linings of the. 
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furnace covers require more frequent renewal. In the small fur- 
naces they need repairs after 25 to 30 charges, and in the larger 
furnaces after 20 to 25 charges. The other parts of the furnace are 
not worn out as fast as the linings and electrodes. The furnaces 
which have so far been put into operation still possess their original 
outfit. 

At the works at Ugine only scrap iron is used as raw material for 
steel making as well as for the manufacture of iron alloys. The 
larger part of the scrap is soft iron and stecl, the smaller part pig 
and cast iron. The average percentage of impurities in the raw 
material used over a long period of operations was :—Carbon 
0°4-0°5 per cent., silicon 0°15-0°25 per cent., manganese 0°5 -0°7 per 
cent.. sulphur 0:06-0:09 per cent., phosphorus 0-08-0-1 per cent. 
The degree of refining that сап be reached in the (tirod furnace can 
be seen from a table in the Paper, giving analyses of the various 
brands of steel produced. 

The cost. of the different types of Girod furnaces and of complete 
plants are as follows :—A small 2} ton furnace, including regulators 
for the electrodes, measuring instruments, tilting device mechanism, 
and the conductors from the furnace to а dynamo or transformer 
near the furnace room, costs about £600. А large 124 ton furnace 
with a similar outfit will cost about £1.200. Тре manufacturing 
costs of the electrodes amount to three or four franes per ton of carbon 
body. A complete plant with one 21 ton furnace for regular running 
and one furnace for reserve, and with all appliances and melting 
house, but without dynamo or transformer. will cost approximately 
£8,000 to £12,000 ; and a plant working with a large 12} ton furnace, 
£12,000 to £16,000. 

To carry out the Girod processes for the purpose of making alloys 
and steel, a company, under the name of Société Anonyme Electro- 
métallurgique Procédés Paul Girod, Ugine, Savoy, in France, was 
formed several years ago. This Company is owner of the Girod 
Alloy Works, in which also the first experimental 2 ton steel furnace 
was tried. The fact that at the present day 19 furnaces with 
400 to 600 r.H.P. are kept’ running, and that 12 new furnaces, 
each of 1,200 Е.Н.Р., are being put up, shows to what extent this 
manufacture has been developed. In the future the older works 
will only make allovs, and the old steel furnace will be transferred 
to the new steelworks. 

The Company also owns an electrode factory with the most 
perfect and modern installation, capable of turning out daily 10 to 
12 tons of electrode carbons in diameters up to 350 mm. and in 
lengths up to 1,600 mm. of round or square cross sections. At 
present only 7 tons aré made daily. for which only one furnace is 
required; a second furnace will he built as soon as the demand 
increases. The raw materials for the electrodes are retort graphite, 
petroleum coke, anthracite coal, and anhydrous tar. The solid 
materials are ground in ball mills, kneaded with tar in double screw 
mixers and in Chilian mills. The mixture is then stamped to big 
blocks which are finally pressed into blocks of the dimensions given 
above. The burning of these blocks is effected in gas-fired ring 
furnaces, the blocks being placed in large fireclay tubes and covered 
with coal dust. 

The Company owns several water powers. The power house 
which was built for the old works is situated about 3 km. above 
Ugine, on the Arly river. Here a strong dam with gates diverts 
the water into a tunnel, which leads it to a pipe line directly above 
the power house at Ugine. Ten Pelton wheel turbines drive as 
many direct-coupled dynamos furnishing 8,000 to 9,000 r.H.r. 
The second power station. furnishing а further 12.000 E.H.p., is 
situated above Le Favet. The tunnel and the pipe lines are large 
enough for carrying the water for 20,000 N.P., but the turbine house 
is only fitted with turbines and dynamos for the lower power. 1t 
will soon be enlarged. "Three-phase current is transmitted at а 
pressure of 45,000 volts to Ugine, where it is transformed down to 
2.500 volts for the large machines, and to 60 to 75 volts for the 
furnaces. А further reduction of pressure to 500 volts and to 
110 volts is made, the last mentioned pressure being emploved for 
lighting and for small motors, and 500 volt direct current for loco- 
motives, cranes, &c. 

Besides this power the works of Ugine are obtaining on lease 
6.000 Е.н.Р. from a power station at Bionnay. upon the Bonnant 
river near St. Gervais, and during the winter months thev 
also obtain 8.000 to 10.000 E.H.P. from the Société d Electra- 
métallurgie Sud-Est at Veuthon, near Albertville. From both 
stations the current is furnished at a pressure of 45,000 volta. 

The plant which has been installed for the new steelworks. most 
of which is now in running order, is as follows : — Three electric 
furnaces, each of 2 tons capacity. One of these only makes small 
steel castings. Two large electric furnaces, each of 10 to 12 tons 
capacity. The steel produced in all these furnaces, except the one 
mentioned, is cast into large ladles worked by electric cranes, and 
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run into ingots, which are sent to the rolling mills. Working with 
several furnaces steel castings (dynamo frames) up to 20 tons have 
been made. For the mechanical and thermal treatment of the steel 
ingots the most effective modern machinery and other installations 
have been erected. 

The rolling mill has two three-high stands of rolls, one of which 
i» able to take ingots up to 525 mm. diameter and 400 kg. weight, 
and rolls them down to rounds of 125 mm. diameter, while the other 
stand will roll ingots of 325 mm. diameter to smaller rounds, squares, 
and sections. "l'he other outfit of this mill consists of two furnaces 
for heating the ingots before thev go to the rollers, and of the neces- 
sary cutting and sawing machinery for the rolled blocks. 

There is а large forge containing nine hammers operated by 
compressed air. The heaviest of these hammers weighs 5 tons; 
the weights of the other eight hammers range from 1 ton to 2 ewt. 
Here specially tough forgings are made for automobile machinery, 
shaftings, gears, tool-steel rods, and projectiles. Besides several 
annealing furnaces already in operation, a large shop is being built 
for tempering, annealing, and hardening large forged or cast-steel 
pieces. A second forge is being erected, which is to be fitted up 
with a 1 ton forging press, one forging hammer of 10 tons weight, 
and three stampers with falling hammers of 3 tons, 2 tons, and 1 
ton respectively. | 

The steel foundry contains a carpenter's shop for making the 
patterns, a sand separating plant, a number of moulding machines, 
the necessary moulding frames, drying and heating furnaces, and a 
sand blast plant for cleaning the finished castings. The foundry 
with its present installation will be able to turn out about 10 tons 
of steel castings daily, but as mentioned above pieces up to 20 tons 
in weight can be cast, 

The following firms hive ordered Girod furnaces, and in some 
cases have been operating them for some time past :—Oehler & Co. 
(Switzerland); Societe John Cockerill (Seraing, Belgium): Stotz 
& Со. (Stuttgart, Germany); Stahlwerk Becker (Krefeld, Ger- 
many); Gutehoffnungshiitte (Oberhausen, Germany); Ternitzer 
Ntahlwerk, Schoeller (Ternitz, Austria); Danner & Со. (Judenburg, 
Austria); Ungarisches Staats-Stahlwerk (Diosgyor, Hungary). 


DISCUSSION. 

Mr. J. Н. Heap said that the present Paper might very well have been 
considered with Mr. Selby Влез Paper, because, taken together, they 
showed clearly two aspects of an important question— viz.. the best means 
of harnessing waste рах and the best end to which the power when har- 
nessed might be applied. He thought that it was a reproach to them 
that so little had been done in this country with the electric furnace. They 
had left the whole of the experimental work to Frenchmen chiefly, 
secondly to Italians and thirdly to Germans. ‘The condition of atfairs 
in this country, especially in the Middlesbrough district, afforded а 
splendid opportunity for steel manufacturers to conduct experiments 
with the electric furnace for manufacturing steel. Taking some of the 
hydro-electric schemes abroad, the cost per unit was as high, or higher, 
in most cases than the cost per unit would be by harnessing up the waste 
vas in the most economical way. He was sorry that à metallurgist of the 
author's standing had not preferred to give a general summary of the 
electric furnaces of the present day, in order that manufacturers could 
have seen what a competent and independent authority had to say on 
the merits of the various furnaces. He also could not understand the 
author's logic in approving of the Girod furnace. Taking his con- 
clusions, what one came to was that it was better to take the simplest 
{уре of furnace without going into any of the particular improvements 
of other furnaces. The only point, so far as he could see, in whieh there 
was a special feature in the Girod furnace was in the contact pieces, and 
he was doubtful whether they would last long, even in spite of the 
arrangement for cooling, He asked the author why it was, if there was 
the advantage he claimed in having the simplest tvpe of furnace, in- 
ventors had spent so much time in devising means for getting over the 
diffieulties of the first designs. The author seemed to take it for granted 
that there would be a circulation of the contents of the bath. That 
was not so, however, without some special arrangement. He thought 
it was strange that it should have been left to Sheffield to be the first to 
take up the electric furnace. The best place in his opinion was Mid- 
dlesbrough. His reason for saving that was that, to get the ideal con- 
ditions for the electric furnace, one must in the first place have cheap 
power, and secondly cheap material. ‘The most obvious means of 
utilising the electric furnace was to take a low-grade steel and refine it, 
хо as to make a high-grade steel. Where could that be done better than 
in the Middlesbrough district? The ideal electric furnace was that 
which could use the commonest material and bring it up to the highest 
grade, employing the cheapest power for the purpose, and he did not 
know of any district to compare with Middlesbrough for that purpose. 

Мг. №. Н. SANITER thought that what Mr. Heap said with reference to 
the very incomplete comparison which was made between the Héroult 
and Girod furnaces should be remedied. The president had referred on 
the previous day to incomplete comparisons ; this was a glaring instance 
of an incomplete comparison. What he should like to ask Dr. Borchers 


was: Did the Girod furnace consume one kilowatt less current to make 
a ton of stecl than the Heéroult furnace ? 


That would be very interesting 
information from such an authority. 


There was also another point 


between the furnaces. As far as he could see in the Paper, the Girod 
furnace, according to Dr. Borchers, was the better type of the two fur- 
naces, because there was only one hole through the roof and one elec. 
trode. He did not sce any other reason given in the Paper for that, 
except that the author said something about the resistance of the bath 
increasing the heat. It was well known that the resistance of the molten 
metal in the bath played а very small part in the heat generated. The 
other point was that, comparing the two furnaces, in the Héroult the 
reaction arca was three times as big. He would like the author to say 
if it was an advantage to have the larger reaction area in the Héroult 
furnace. 

Prof. J. О ARNOLD said in connection with Sheffield and electric melt. 
ing furnaces, so far as he, in conjunction with the university authorities 
had been responsible for this development, the only question they had 
to consider was the relative melting capabilities of the crucible and the 
electric furnaces. They did not want a refining machine, but à melting 
machine, and for that reason they selected the Kjellin furnace. The 
quality of the material used would remain uncbanged, namely, the finest 
Swedish iron, which produced the finest steel in the world, as handled 
in Sheffield. The problem they wished to solve at the university was: 
Is electrically melted steel equal in quality to that melted by the 150- 
year old crucible process ? 

Mr. К. W. Нлквокр said that he had had the opportunity of sceing all 
the electric furnaces at work with the exception of the Kjellin, and he 
was surprised that the author should state that the Girod was the simplest. 
Ак а matter of fact, a statement like that was rather dangerous. It 
depended entirely on the particular purpose for which the furnace was 
required, As compared with the Héroult furnace, the Girod furnace 
had the advantage with the small sizes, it was true, having only onc hole 
through the roof instead of two; but that did not apply to the larger 
sizes, Where the Girod furnace had to have two electrodes through the 
roof taking up furnace space, as in the Héroult. The question of elec- 
trodes and the circulation of the bath was very small. Nearly all the 
furnaces claimed special advantages from circulation, and in these days, 
when one had 200 ton furnaces, one found that one could get quite suffi- 
cient circulation without апу electrical current, and he did not think in a 
amall furnace of the size which was generally used that circulation was of 
any importance. It appeared, also, that all the furnaces had practically 
the same consumption of energy. The amount of refining done in a given 
time was entirely independent of the electrical part. It was simply a 
question of having the silicon in tho right position to do the work, and 
both the Girod and Heroult were equally good at refining. Therefore, 
as the consumption of energy was the same, as also was the product, the 
question could only be settled by each person taking into consideration 
his own particular conditions and carefully investigating them. He 
thought there would be considerable trouble from the bottom electrodes, 
as when tilling the furnace some of the lime or slay was almost certain 
to get round the electrodes, He would recommend them, before adopt- 
ing any kind of electric furnace, to spend two or three weeks at the works, 
so that they could see in operation for a long period the different types 
and learn the advantages and disadvantages of each. 

Mr. D. Е. CauPBRELL made a few remarks about the large electric 
furnaces in operation in America and compared them with large furnaces 
of the Girod type. It seemed to him that the statement of simplicity 
vas very true, but he did not think the figures in the Paper in any way 
justified the opinion that the Girod furnace was the simplest. In the 
first. place, if one compared a 124-ton furnace with а 15-ton furnace in 
operation in South Chicago, one found that the 123-ton furnace of the 
Girod type had four holes in the roof and 16 clectrodes in the bottom. 
To his mind the holes in the bottom were much more likely to be а source 
of trouble than the holes in the roof. In electric furnace work it seemed 
to him to be advisable to stick as far as possible to the open hearth 
practice and not introduce any novelties. Another point was that the 
holes in the bottom were liable to become centres from which the dolo- 
mite lining would rise, and the steel was liable to get under the layers of 
dolomite and the bottom would break up. In the furnace in South 
Chicago the bottom usually lasted about 4,000 to 5,000 heats, with, of 
course, ordinary settling after each heating. The roof, which was made 
of silicon brick, usually lasted about 100 to 150 heats. The cost of the 
roof for a 15-ton furnace was about £12, which worked out at about 2d. 
per ton for the roof. The point which was particularly brought out in 
the Paper was the arrangement of the electrodes in the bottom. In 
practice it was а eustom to put a large quantity of lime on to the bottom 
when smelting, and put the scrap on to that, thus protecting the bottom 
from the large pieces of scrap. As regards power consumption, at 
South Chicago, or Worcester, where the 15-ton furnace was in operation, 
the consumption varied according to the amount of refining necessary. 


He thought the old idea that electric furnace work depended on cheap 
water power was a great mistake. 
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ELECTRIC POWER IN THE IRON AND STEEL 
INDUSTRIES. 


We give Lelow an account of the discussion that took place 
at the meeting of the Iron and Steel Institute last week, when 
Mr, Selby Bigge read his Paper on this subject. An abstract 
of this Paper was given in our last issue :-— 


Мг. T. Westaarts said that the Paper was really a consideration of 
what had been done and what could be done in the utilisation of waste 
heat. In regard to what had been done to utilise waste heat in England, 
the speaker cited а case at Barrow where a number of gas engines had 
been installed for providing the blast for the furnaces and to provide 
electricity for the works, That also furnished a large quantity of surplus 
gas which was taken to boilers providing steam for the steel works 
engines, and immediately resulted in à saving of 1,500 tons of coal рег 
week, equivalent to about £50,000 a vear. In another case they had 
collected waste steam, admitted it to accumulators, and from these had 
driven low-pressure turbines to generate the electricity for the works, but 
thev had not thought it wise to go so far as to drive their mills and 
heavier machinerv electrically from that source. He supposed the 
determining factor was that of capital outlay. lt was а serious matter 
in existing works containing good boilers and steam engines to scrap the 
plant, and it seemed to be a convenient way of effecting economy to use 
the exhaust steam in that way. In the case of Messrs. Hickman, they 
had gone a step further and generated sufficient electricity for their 
requirements, and were driving a very efticient mill bv electricity from 
the same source. In the case of Messrs. Samuelson, where they had no 
particular use for surplus energy, they sold their exhaust steam to a 
power company who distributed the energy generated by low-pressure 
turbines in the supply mains. The speaker thought that was a very 
economical way of utilising waste heat. There were many wavs of using 
waste heat, and it was to his mind impossible to lay down any general 
rule. In view of the diagram shown by the author, however, there 
seemed to be a very strong argument why one should, if possible, use gas 
engines, 

Mr. C. Н. Merz thought that in a good many cases the use of exhaust 
steam turbines or mixed pressure turbines was advocated where the 
conditions were not properly looked into. Why was there such a passion 
for mixed pressure turbines * He thought it was because the installation 
of an exhaust turbine was a happy medium between scrapping old plant 
aod putting in new. With regard to the vacuum mentioned bv the 
author, there were very few cases in this country where such a vacuum 
was obtained. The expensive part with exhaust and mixed pressure 
turbines was the condenser, which, however, the manufacturer was not 
interested in, and therefore he cut it as fine as possible. Regarding the 
` пишех for capital cost given by the author, he thought that they were too 
low for the average conditions, and did not represent the true state of 
affairs. For example, two 600 kw. turbines could not be completely in- 
stalled for £9,000. If they were, then thev had been installed in existing 
buildings, or else the condenser equipment had been cut fine. Mr. 
Bigge put his interest and depreciation as 12 per cent. per annum. The 
speaker thought it was absurd to talk about writing off plant of that kind 
In 20 vears. The author gave cost of production as 0-2109d. per unit, 
but considering the latest tv pe of engines and taking repairs into account, 
the cost of production was nearer 0-54. per unit, and then there was no 
allowance for exhaust steam. There were, of course, conditions where 
the use of exhaust and mixed pressure turbines was justified, viz., such as 
in the case of Messrs. Samuelson, where they had no use for the whole of 
their power, and where the very heavy capital expenditure could be made 
up by using the plant at absolutely constant and continuous load through- 
out the vear. Those were the conditions under which exhaust turbines 
would prove satisfactory. Не wished most emphatically to say, there- 
fore, that managers of iron and steel works should not jump at the conclu- 
sion that the exhaust or mixed pressure turbine was the best, because in 
à good many cases that was not во, He entirely agreed with the author 
as to the question of high pressure. 

Mr. W. €. Мосхтмах said that the whole thing resolved itself into the 
question as to what the adoption of exhaust steam would cost and what 
saving would be effected by its adoption. He thought the author was fairly 
correct in the figure he gave for the cost per unit. The question of rolling 
mills was one very prominently before them at the present time. He 
tead a Paper some vears ago on electric winding, and the conclusion he 
сате to was that it was doubtful whether electric winding would be 
commercially successful. That remark applied very well to the question 
of exhaust steam at the present time. | 

Mr. Н. Crowe asked the author whether the 15 per cent. for auxiliary 
machinery shown in the diagram included blowing engines, or whether 
they were not considered as auxiliaries, and had been left out of the dia- 
gram altogether. The author did not sav whether the blowing was done 
bv gas or steam. ` 

Mr. W. J. LARKE said. as to the desirability ог possibility of using waste 
zas in blast furnaces, he knew that when considered from the point of 
view of thermal efficiency it was not an efficient method of using the 
available gas, but most of the speakers seemed to agree that the one de- 
termining factor in the question was not the thermal efficiency, but efti- 
(псу measured in £ в. d.—i.e., commercial efficiency. 16 was quite 
impossible to make any statement which would be generally applicable, 


and he agreed with Mr. Merz that every case should be considered on 
Ця merits, 


Мг. W. WILLIAMS said that the way in which he utilised waste heat was 
by taking gas from certain blast furnaces and using it for raising steam 
which was sent down to the steel works. A portion of the exhaust steam 
was then collected and was used for generating the whole of the electric 
power and driving the blast to work the furnaces. At the present time 
they were connecting up further plants, and were very satisfied with the 
results obtained. He thought the keynote was struck when one said that 
each case should be considered on its merits. Mr. Merz rather doubted 
the 284 in. vacuum, but he, the speaker, had found no difficulty in obtain- 
ing it. 

Mr. J. MULHOLLAND was in a favourable position for collecting data, 
and thought it would interest them to know that the high power gas 
engine had now reached a stage at which the following claims could be 
made: The first cost of a gas engine driven by waste gas was, if not 
lower, at least as low as that for first-class steam engines using waste gas 
in boilers. The cost of repair and maintenance for tho gas engine was 
probably lower than for steam plant, with its boiler, condensing plant, 
feed-water pumps and economiser ; and the supervision of a gas engine 
using blast furnace or coke oven раз was certainly much less and simpler 
than the steam plant. "The superiority of the gas engine as regards heat 
economy was, he felt justified in saying, an acknowledged fact among 
engineers. 

Mr. SELBY BiacE, in reply, said the gas engine had of recent years been 
enormously improved and simplified. He thought Mr. Merz's remarks 
about engineers' love of old plant, and their use of the turbine because it 
was an easy thing to apply, was a reflection on works engineers. Mr. 
Merz had said that a vacuum of 28} in. was not often obtained, but Mr. 
Williams said he had found no difficulty in maintaining such a vacuum, 
which was a very ordinary one. He had obtained up to 29 in., but 28 in. 
was the most usual vacuum to work with. Не quite agreed with Mr. 
Merz that the condenser plant must be big enough. Schemes were often 
spoilt by putting in condensing plant which was too small. With regard 
to writing off the cost in 20 years, he would be sorry to advocate a scheme 
with mixed pressure turbines which could not show a return of the capital 
in three or four vears. He thought that his allowance of 12 per cent. for 
interest and depreciation was a fair figure. Не had found the actual cost 
of production to be invariably below 0-25d. per unit, otherwise it was not 
worth applving the exhaust turbine. He had obtained the opinions of 
those who had had actual experience with mixed pressure turbines. 
Everyone confirmed the figure which he had put forward, by stating that 
they were producing their electricity at {4., or even lower, per unit. Мг. 
Merz had said that the figure for capital outlay was too low. "They were 
exact figures, however, taken from an actual case. In reply to Mr. 
Crowe's question as to whether the blowing engine was included in the 
figure of 13 per cent. for auxiliaries, the engine was included if it were & 
gas blowing engine, but not otherwise. 


|’ 


Electricity Supply іп Vienna.— A recent issue of the “ Neue: 
Freie Presse " contains a review of the large electrical enter- 
prises carried out by this municipality during the administration 
of the late mayor, Dr. Lueger. The original municipal electric 
power plant was completed by the Austrian Schuckert Works in 
1901, ata cost of £1,326,800, but with the additions since made, 
the total investment has reached £2,520,400. After a bitter 
struggle, the municipality managed to secure possession on 
May 1, 1908, of the International Electric Co. for £764,400, 
and of the Vienna Electric Co. for £212,000. The municipality 
endeavoured to buy up the private companies as early аз 1901, 
and while it connected its svstem to dwellings, Dr. Lueger for- 
bade the private company to do the same thing. The city 
endeavoured to get the police to carry out this prohibition, but 
this aid being refused, the Mayor made use of the fire depart- 
ment in destroving connections installed by the private com- 
panies. In consequence of this arbitrary action and the evi- 
dent determination of the municipality to control the elec- 
tricity situation at any cost, the private companies sold their 
properties, Up to the present time, the city has succeeded 
in paving all fixed charges on its electrical investment and 
during the last year had even a surplus of £210,000. This 
profit, however, Ваз only been obtained by reason of the very 
high price charged for energy taken Бу the municipal street 
railway system, so that it is a case of robbing Peter to pav Раш. 
Moreover, the original estimates for the.cost of the completed 
system were exceeded by £900,000, and the consumers have 
had no benefit from municipal ownership through any reduc- 
tion in the price of electrical епегиу. The ambition of the 
municipality to have a complete monopoly of electricity supply 
has not vet been achieved, as there is still a private company 
known as the Austrian General Electric Co. which carries оп a 
large business. 
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than first post Wednesday morning, May 18th. 
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ECONOMY IN THE BOILER HOUSE. 


In the earlier days of electric power stations every 
attention was given to the electrical side in revard to 
effieieney, but comparatively little consideration was be- 
stowed upon the operation of the steam-raising portion of the 
plant. Perhaps this was a little natwal, for the average 
electrical eneineer had heen reared with electrical ideas as 
his main principles in life. It was comparatively easy to 
know how one stood in regard to electrical losses and losses 
in generation, and they were more easily fixed once for all 
than in the remainder of the plant, so that the boiler 
house received the smaller share of attention. This attitude 
towards steam generation has been somewhat general, as is 
rendered evident by a consideration of water softening. 
At one time it was quite a common practice to use boiler 
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In Preparation. 


In Preparation. fluid and thus to use the boiler as a kind of water softener, 
M D uTING Systems. By J. К. Dick, B.Sc., and Е. Fernie, | . : А M 
Е E Ia Preparation. BE 73 | ' | generally with very undesirable results; or, not unfre 
оо. оо eee Price 2 éd. | Guently, no attempt at softening of any kind was made. 
THE Me RAAT DEROAN CONSTRUCTION St Generators. By R. Livingstone: | Fortunately, it has been realised of recent years that water 
Licht, RADIATION AND ILLUMINATION. From the German of Paul Hogner, by Justus Eck.. 
in Preparation, 


! softening should take place not in the boiler but outside it, 
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and that any outlay on a water softener is very soon repaid 
by the very much smaller consumption of coal and the 
better condition of the boilers. In that respect present 
practice is more enlightened than it used to be. 

It is, however, also necessary to remember that the 
heating side of the tubes or boiler surface is in many 
respects as important as the water side. Those engineers 
who have worked on refuse destructors in conjunction with 
steam-raising plant know very well the marked effect pro- 
duced by dust in diminishing the steam-raising power of a 
boiler. Dust is difficult to deal with, because it lies some- 
what thickly and very soon collects, thus preventing the 
transmission of heat from the flue gases. What is true of 
dust is also true, though to a less extent, of soot, for this is 
by no means a good conductor of heat; and although the 
soot and pitchy matter take a longer time to collect than 
dust, their effect is certain to be shown in a reduced 
evaporative capacity of the boiler. So far this effect has 
not attracted very much attention on the part of engineers, 
but we are glad to see that Mr. P. J. PRINGLE, electrical 
engineer to the Burton-upon-Trent Corporation, has now 
taken the matter up with very considerable success. 

Mr. PriNGLE'S attention was first directed to the subiect 
by tests on the flue gases and by attempts to get a larger 
pereentage of СО, In overhauling boilers it is usual to 
brush down the outer surfaces with а hard brush. This 
frees the surface from any serious collection of soot or soft 
deposit, but it does not go far enough. This point has, по 
doubt, been appreciated by the makers of economisers, in 
which scrapers are continually in motion. A somewhat siini- 
lar method of cleaning the soot from the boiler and tubes has 
now been adopted by Mr. PRINGLE, who periodically scrapes 
them down with hard stecl scrapers so as to get as near the 
metal surface as possible. The deposit was found to be of 
а hard, ashy nature, varying in thickness from 4; in. to 4 in., 
but becoming more tough aud pitehy towards the cooler 
parts of the flue. If the usual sooty deposit is added to 
this there is a total thickness of as much as 1 in. in some 
parts. 

The scraping is carried out at periods of two months, 
or after about six or seven. weeks' service, and at a cost of 
about 158. per boiler. The result of this treatment has 
teen a very marked increase in the efficiency of the boilers. 
Perhaps this result is shown most simply by remarking that 
during the past year there has been a saving of 14:8 per 
cent. in the total amount of fuel used, compared with that 
in the previous year, notwithstanding that the output has 
been slightly greater during the 12 months ended 
March 31st last. The saving, however, is considerably 
larger thau is indicated by this figure, since greater use is 
being made of poorer grades of fuel. In fact, the saving 
is more clearly indicated by stating that the coal bill for 
the period in question actually showed a reduction of 27:6 
percent. It is interesting to notice that out of about 280 
undertakings for which statistics are available there are 
only 30 having a lower fuel cost per unit than that obtained 
at Burton-upon-Trent. Considering that the undertaking 
1$ noL large, and that the yearly load factor is only about 
"0 per cent, this performance must be considered as 


REVIEWS. 


(Copies of the undermentioned works can be had from. THE ELECTRICIAN Office, post 
free, on receipt of published price, adding 8d. for books published under 38. Add 
10 per cent. for abroad or for foreign books.) 


еа фо 
Lecons d'Blectrotechnique Générale. Ву Р. Janet. rd edition. 
Vol. П. (Paris: Gauthier-Villars.) Рр. іх. + 325. Fr. 11. 

The second volume of the third edition of this work has 
followed quickly upon the first, which was reviewed in these 
columns during the early part of the year. The book before 
us 13 in every way à companion volume to the first, which 
dealt with general principles and continuous currents. The 
treatment of the subjects is thus not at all of a descriptive 
nature, but is rather à mathematical study of the properties 
of alternating currents and alternating-current apparatus. 
This volume then will again appeal to the advanced rather than 
to the elementary student. 

The book consists of eight chapters, the first of which is 
devoted to a general study of harmonic functions, vector 
diagrams being carefully treated. The second chapter deals 
very fully with sinusoidal alternating currents, and the third 
with non-sinusoidal. Fourier’s series and its applications are 
gone into at considerable length, and a useful table is given 
for the analysis of wave forms containing odd harmonics up 
to the seventeenth order. The fourth chapter, on alternators, 
is chiefly devoted to the theory of windings, and to the wave 
shape. The effect of the distribution of the armature con- 
ductors, and the influence of the armature teeth upon the 
resulting wave shape are both discussed at some length. The 
various devices adopted to eliminate harmonics are brieflv 
mentioned. A short chapter follows on choking coils, and then 
а fairly long chapter on the theory of transformers. The theory 
of the transformer is attacked from both the mathematical and 
graphical points of view, the circle diagram being very fully 
treated. "The final chapters are devoted to the characteristics 
of alternators with constant reactance, and the armature 
reaction of alternators with variable reectance. Blondel’s 
and Potier’s methods are both given at considerable length. 

The treatment of the subject matter is very uniform and 
very thorough, and so far as we can see the author has omitted 
no point likely to be of theoretical interest. Extensive biblio- 
graphies follow the chapters on transformers and alternators, 
and these should be very valuable to the student who has the 
standard French technical papers at his service. 

The parallel running of alternators, the compounding of 
alternators, converters, alternating-current motors and trans- 
mission of power are dealt with in the third volume, which has 
not yet been published in its third edition. When the series of 
these three books is completed it will form a very useful text 
book for the advanced student who has a liking for mathe- 
matics. The intending purchaser should remember that the 
books are supplied in thin paper covers, so that he will find it 
necessary to have them re-bouud. ~- А. E. CLAYTON. 


Die Vektoranalysis und ihre Anwendung in der Theoretischen 
Physik. By Dr. W. у. Iuvatowsky. Vol. VI. of ** Mathematisch- 
Paysikalische Schriften für Ingenienure und Studierende." 
ud by Е. Johnke, (Leipzig : B. G. Teubner.) Pp. vi. + 102. 

The extensive use of vector analvsis in all branches of 
mathematical physics, and more particularly in electro- 
magnetism, has created a demand for а good introductory 
treatise on the subject. Such a treatise can only be written bv 

a thoroughly competent mathematician, as it is essential 

that the reasoning should be rigorous, and that the limita- 

tions of the theorems should be accurately stated. Judging 
by the first volume of this book we think that it mects the 
demand. ein 

The author not only gives a thorough discussion of the 
differential and integral operators used in vector analysis, but 
he also gives Ере. illustrations of their meaning. We 
i . į were surprised that no reference is made to Heaviside's excellent 
и satisfactory, and we hope that other engineers | work on this subject. Many physicists in quce 
Wl take the matter up and pursue the subject so ably | that the word “curl,” which mathematicians use for the 
tackled by Mr. PRINGLE. 1 process by which current is derived from magnetic force, is 


EN 


| 
| 
i 
! 


196 


THE ELECTRICIAN, MAY 13, 1910. 


due to Heaviside. As а matter of fact he popularised it, but 
Maxwell was the first to propose it. 

In a footnote the author tells us that “ curl ” is an English 
word, but he leeves the reader to decide whether it is derived 
from a “ lock of hair ога `* cork-screw." 

This volume is exclusively mathematical, and the rigorous 
reasoning of the mathematician is apparent on every page. 
Although the subject 13 à difficult one, the absence of super- 
fluous physical illustrations which cumber many other books 
on this subject makes progress rapid. We can cordially 
recommend this book to all physicists and engineers whose 
knowledge of mathematics is sound and extensive. А. В. 


Funktionentafeln mit Formeln vnd Kurven. By Dr. Evces 
JAUNKE and FRnz мок, Vol. У. ої “Mathematische- Physik- 
ulische Schriften fur Ingenieure und Studierende." Edited by 
E. Jahnke. (Leipzig: В. С. Teubner.) Pp. xii + 174. M.6. 

To physicists and engineers having a slight knowledge of 
Bessel's, elliptic, and hyperbolic functions we can heartily 
recommend this book. Many exact solutions of important 
practical problems heve been obtained in terms of these 


functions, and this book enebles the mathematical engineer 
to utilise such solutions. 


The practical men frequently rails at the mathematician 
for using а notation with which he is unfamiliar. He may be 
familiar, for instance, with Legendre’s notation for elliptic 
integrals. and would welcome a formula containing these 
functions. The methemetician, however, generally 


to give his results in Gudermann's, 
notation. 


' prefers 
Jacobr's or Thomae's 
We have even come across a formula for the 
mutual inductance between two coils in which the functions 
were given in Weierstrass’s notation. We have known 
students who heve attempted to wade through mathematical 
treatises which were hopelessly bevond their depth in order 
to find out how such functions are computed. И lucky, they 
шау come across some weird series which will enable them 
to compute the function, possibly after great labour. To men 
of this tvpe this volume will be invaluable, for not only are 
tables of the numerical values of the functions given, but also 
the various definitions, notations and formule for the functions, 

From personal experience the reviewer can say that the 
possession of this book ten vears ago would have saved him 
weeks of hard arithmetical labour. He is looking forward to 
using it frequently in the future. The only errors he has 
noticed are those in the tables for the ber and bei functions. 
The corrections for these tables will be found in Papers by 


Dr. A. Russell and. Mr. H. Savidge read recently before the 
Physical Society of London, A. R. 


СЕ ЕЕ a a a SS 


PLATINUM RESISTANCE THERMOMETRY AT HIGH 
TEMPERATURES. 


In g recent issue of the “ Bulletin of the Bureau of Standards ” 
particulars are given of an investigation carried out by C. W. Waidner 
and G. К. Burgess to determine the advantages and limitations of 
platinum resistance thermometers at high temperatures, especially 
with reference to reproducibility of scale, method of calibration, 
formule best expressing the relation between resistance and tem- 
perature, effect of impurities in the platinum wire. changes duc to 
high temperatures, and the most satisfactory method of construc- 
tion and use. The reproducibility of high temperatures by the 
melting or freezing points of metals obtained from different sources 

and furnished as chemically pure was also studicd. 

Kleven resistance thermometers were used, made of wire of vary- 
ing degrees of purity and of various sizes from 0-1 mm. to 0-6 mm. 
diameter, and with resistances, Ro, ranging from 0-11 ohm to 21-5 


ohms. Two of these thermometers were made of pure palladium 


wire 0-3 mm. diameter, while the other nine were of platinum. 
Three types of thermometer were used, which may be briefly desig- 
nated as compensated lead tvpe. potential terminal type. combined 
compensated lead and potential terminal type. In the compen. 
sated lead type, due to Callendar, two fairly large platinum leads 
(preferably over 0-6 mm. diameter), as nearly identical as possible 
with the leads to the coil. run down the stem of the thermometer, 
and are connected' et their lower ends. When these leads are put 
into the arm of the Wheatstone bridge adjacent to the arm in which 
the thermometer coil is inserted the thermomcter is compensated 
for variations in temperature of the lczds to the coil, due to variable 
depth of immersion. To compensate for the effects of hest con- 
duction from the coil slong the heavicr platinum leads, th^ ends of 
the compensating leads are joined by a short length of fine platinum 
wire of the same size as the wire of which the coil is made. In ther- 
mometers of the potential terminal type two leads атс fused to each 
end of the coil. In this type of thermometer both the current and 
potentia! leads may obviously be made of much smaller wire than 
for the compensating lead type. The method of using this thermo- 
mcter consists in comparing the P.D. at the terminals of the coil 
with the Р.О. at the terminals of a known resistance carrying the 
same current. In thermometers of the combined compensated 
lead and potential terminal type the current leads should be made 
of fairly large wire to secure better compensation. 


The investigetions are deseribed in detail by the authors, and the 
following general conclusions are reached. 

Temperature Scales.—Temperatures defined by the resistance 
thermometer of pure platinum celibrated by Callendar’s formule at 
О dcg.. 100 deg. and 444-70 deg. (the boiling point of sulphur). agree 
with temperatures on the gencre!ly accepted ges scale in the range 
O"C. to 1,100°C., to within the degree of reproducibility of the 
latter. Thermometers made of impure platinum, and calibrated in 
the same way, do not define the same tempcrature scale es that of 
pure platinum, the divergence increasing with the impurity of the 
metal. If thermometers of impure platinum are calibrated at a 
fourth temperature. such es the silver freczing point, end the ditfc- 
rence coefficient of the Callendar formula is written ¢=a + bt, then 
the scale so defined by these thermometcrs is brought into very 
close egreement with that of the thermometer of pure platinum 

The Dickson formula (В + a)?== p(t +b) is not applicable to either 
platinum or palladium thermometers et high temperatures. The 
palladium thermometer, cslibrated by the Callendar method, gives 
temperatures agreeing to 1 deg. with the scale of the platinum ther- 
mometer up to 600 deg. It ‘requires a fourth degree equation to 
express its resistance temperature relation from 0 deg. to 1.100 deg. 

The table below of freezing points represents the scale of the 


resistence thermometer of puro platinum es determined from this 
investigation, using only the purest metals. | 


Thermocouples of Pt, 90 Pt-10 RA and Pt, 90 Pt-10Ir, calibrated 
at three temperatures in terms of the formula E=a + bf +cl*, define 
a temperature scale in the interval 200 deg. to 1,100 deg.. which is 
in agreement, with the platinum resistance scale at intermediate 
temperatures to within 0°-3. 

Behaviour of Platinum Thermometers. —When used ct high tem- 
peratures the constants of platinum thermometers undergo gradual 
changes, which necessitate frequent recalibration in work of high 
precision, The use of thermocouples for work above the freezing 
point of silver is therefore much less laborious. These changes in 
thermomctric constants are greatly reduced, but not completely 
climinated, by anneeling the thermometers for gt legst several hours 
at в temperature higher than that st which they are subsequently 
to be used. For thermometers of pure platinum, the changes in 
their constants efter the thermometers have been annealed, are 
very much less then for those of impure pletinum ; thus, Ro changes 
only by a few tenths of a degree for pure platinum, but by several 
degrees for impure. These changes сло Icest for pure platinum 
wires of large diameter and suspended frec from strains. For such 
thermometcrs. mede of wire 0:6 mm. in diamcter, Во che nged by 
only a few tenths of г, degree after repeated and continued hea‘ings 
at 1.200 deg. to 1.300 deg. 

For impure platinum wire the effect of high temperatures is to 
decrease Ro and to increase the fundamental cocfficient, с, that is. 


TU т. == 
МЕ а | Sn. 1 Cd. ! Pb | Zn. | Sb | AL | Age Cus | Ag. | Са. | Cu-Cu,0 
Freezing point. екшн ыл Кыныр eerte 2317.92 | 3215.01 327.43 419°-37 | 630°-71 | 658°-0 | 7797-20 | 960°-9 | 1083°-0 | 106322 
Average deviation for purest metal .......... 0. UR 0-02 0-10 0-02 0-30 0-5 0325 0-20 | 0-5 0:3 
Re producibility ОО os cu ноте dE 0-06 0. 26_ 0. l0 , о. 06 2.3 1. 2 
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The average deviation of a single observation is a measure of the precision attained when two or more the оса were used in а single metal 
sample. 


The reproducibility factor is the average deviation of the metals, designated as C.P. or better, from their mean freezing point. 


:. № 


- eee 


the effect is as if the wire became purer, possibly because of the 
evaporation of impurities, for example, iridium. If the platinum is 
pure, the slight changes indicate a contamination of the wire and 
the effect of strains, аз is evidenced by decrease in с and the increase 
in №. Тһе total change observed із a resultant of the effects of 
strains. of annealing, and of contamination and purjfication. In 
the use to which these thermometers were subjected in this investi- 
gation, the changes in the value of 6 were almost within the limits 
of experimental error. For impure platinum there is evidence of 4 
slight decrease in this constant. 

Calibration Temperatures. —The freezing points of the pure metals 
ere the most satisfactory calibration temperatures, being superior 
to boiling points in constancy, ease of manipulation, and repro- 
ducibility. Unless a very slow rate of heating is used, melting 
points are less satisfactorily fixed and apparently slightly higher 
than freezing points. 

The temperature of the seperation of the silver-copper eutectic 
is an entirely satisfactory fixed point at 779°-2, when the alloy is of 
the eutectic composition, or about 72Ag-28Cu. The eutectic point 
of copper-cuprous oxide is also a satisfactory calibration tempera- 
ture at 1063°-2, when proper experimental precautions are taken 
to maintain the eutectic composition. 

Boiling Point of Sulphur.—The temperature defined by the vapour 
of sulphur boiling at known pressure and under carefully specified 
conditions is a most satisfactory fixed point, reproducible to a few 
hundredths of г, degree. These conditions are briefly : (a) Sulphur 
ty be boiled in а glass tube 4 сш. to 5 cm. diameter and of sufficient 
length to insure emple depth of immersion in the vapour (tube about 
40 cm. satisfactory). (b) Sufficient depth of liquid sulphur to avoid 
superhcating, a criterion for the above conditions is absence of 
change in the observed resistance when the thermometer with its 
ettached radiation shield is moved some centimetres up and down 
the tube). (с) Surrounding the coil of the thermometer with a 
suitable radiation shield to avoid the cooling effects of the con- 
densed sulphur running down the stem of the thermometer and of 
radiation to the cooler parts of the apparatus. 

Both ges and electrically heated sulphur boiling point tubes were 
pe the former gave a temperature 0°03 or 0*:04 higher than the 
etter, 

The determinations of the sulphur boiling point by different 
observers is discussed zt length. The determinations of these 
observers ore in satisfactory agreement, the values found ranging. 
with one exception, from 444°°5 to 4449-7. The bearing of some 
recent work with the gas thermometer on the value of the sulphur 
boiling point is considered, which shows thet the sbove velue may 
be too high. Tho evidence, however, is not sufficient аз усь to 
warrant any change in the gonerally accepted and widely used value 
of the sulphur boiling point. 


$. G. BROWN’S TELEPHONE RELAY. 


— memen. 


The Paper read by Mr. S. G. Brown last week at the meet- 
of the Institution of Electrical Engineers, and of which we 
Fave an abstract in our last issue, aroused great interest. We 
пке below an account of the remarks of those speakers who 
contributed to the discussion ;— | 


ый jJ. E. TAvLoR said that on the first occasion when he saw Mr. 
Frown’s relay he was not quite so much impressed with the instru- 
ment as he had expected. It certainly did magnify sounds very con- 
siderably, but it appeared to be a little unstable in its action. However, 
ata later date his views were considerably modified. He found that, 
provided one could get suitable points and a good instrument to start with, 
t would maintain its adjustment and keep its magnifying properties 
Nithout a great deal of variation, and he could testify to the fact that it 
“as capable of picking up wireless telegraph signals which were entirely 
Inaudible on the ordinary telephone receiver. Signals which were just 
audible were very considerably magnified, probably something like 20 
ims, as the author had stated. He believed that the reason why the 
instrument did not behave so well on the first occasion as on the second 
m that the upper contact point had got slightly flattened. Не asked 
“author whether it was necessary that extreme care should be paid to 
ene the point of the upper contact as perfect as possible in order that 
and E ‘Ing power of the instrument should be properly maintained, 
um c and constancy assured. Regarding the author s new 
it ы microphone, he was much struck with the volume of sound wh ich 
dl ee to obtain at the end of an artificial line representing 60 
SPUR а cable. When it was considered that 43 to 45 miles of 
" оаа was the utmost length of that type of cable which could 
through Е through using ordinary telephone apparatus, and үм 
heard the we 60 miles of cable which Mr. Brown employed he hac 
Way ¢ speech quite plainly, one would appreciate that the instrument 
capable of giving considerably better results than any carbon micro- 
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phone, at any rate under laboratory conditions. It was a little early to 
predict what utility there might be for the new appliances, but he thought 
the instrumente were extremely interesting and suggestive of future 
progress. 

Mr. B. Davies referred to the work carried out by Sir Oliver Lodge on 
this subject some 10 or 11 vears ago. Sir Oliver worked with carbon, 
which at that time was about the only material one could think of that 
would act successfully, and carbon, as a matter of fact, was in its micro- 
phonic qualities excellent. Ш one traced the characteristic curve of 
carbon—/.e., the curve representing the relation between the current and 
the pressure exerted on the carbon points—it would be found to be excel- 
lent in itself, but, curiously enough, it was difficult to obtain. An experi- 
ment was performed some 10 years ago by Sir Oliver to show that, if a 
carbon point were fixed to an arm of a balance—like that of the Kelvin 
balance—and underneath another carbon fixed to the supports, whilst 
at the other end one had two coils, one fixed to the arm and the other to 
the supports, it was possible in that way to vary the pressure, however 
light, exerted between the carbon points without disturbing the svstem 
and one could draw the curve very nicely. If, however, the pressure 
were suddenly released, the chances were that the original curve could 
not be regained. He asked whether the author had obtained such a 
curve for his relay. Sir Oliver’s primary object was to produce a mono- 
tone instrument. In this he was signally successful, the instrument 
giving remarkable results. The difficulty with the carbon when used for 
the voice was that although the speech was moderately good for one 
instrument, there was a loss in articulation on working in tandem which 
was rather serious. With regard to two relays in series, he asked the 
author what results he had obtained in that way. Ten years ago it was 
thought that a great deal of the loss was due to the carbon itself. The 
power was frittered away, due to the want of elasticity. The hardness 
of materials was certainly a most important point in the author's relay. 
He asked the author if he had tried the relay on a really long line. There 
was no getting over the loss in the line itself—the loss of articulation due 
to distortion. As they knew that the author's instrument would really 
magnify well, and, he supposed, articulate well also, it might be possible 
to work оп distortionless lines—t.e., lines supplied with proper leakances 
in order to get the maximum articulation. "lhev were far from that at 
the present time. Не then showed one of Sir Oliver Lodge's instru- 
ments. The whole instrument was suspended by means of springs in 
order to suppress the effects of extraneous noises and mechanical tremors. 

Prof. J. PERRY asked Mr. Davies whether the instrument was for the 
transmission of onc musical note. 

Mr. Davies: Yes. Sir Oliver's experiments on speech were made 
with instruments that were aperiodic, but owing to the loss in articula- 
tion they were not so successful as the monotone experiments. 

Dr. VovsEv, although he could not pretend to understand the technical 
details of the relay, appreciated its application to the purpose of an elec- 
trical stethoscope. He had tested such a stethoscope in the out-patients’ 
department of a hospital and over the telephone and had been much 
impressed by it. What might he the ultimate practical value of the 
instrument it was vet difficult to predict. It might enable us to demon- 
strate that what were now regarded as simple sounds were in reality com- 
pound, and it might be the means of splitting them up into their con- 
stituents. It might enable us to determine the exact relationship in 
time between the occurrence of the heart contraction and the heart 
sounds. Clinically, it might render it possible to detect sounds in the 
body which at present we might suspect to exist, but had been unable to 
hear owing to the fact that our capacity had been limited to the sensi- 
tiveness of the ear itself. For instance, we might hear a sound caused 
by the friction of gall stones in the gall bladder, of coleuli in the kidney, 
or of the passage stream along an aorta roughened disease. It would 
be very difficult to damp down or exclude extraneous sounds or to tune 
the instrument at will to different sound wave-lengths, but Mr. Brown 
had already solved so many diflicult problems it would be a bold man 
who would deny him this success. 

Mr. J. Е. Ктхозвсву said he would like to fill in part of the gap from 
the author's opening statement to where he reached his own relay. Не 
did not think the author did complete justice to the workers in the inter. 
vening period. In 1905 there was a patent №. 11,605 standing in his 
(Mr. Kingsbury’s) name as representative of the owners, which repre- 
sented a repeater known as the Shreeve repeater. This was unquestion- 
ably a practical telephone relay. He spoke through it some five vears ago 
himself, and it had been continued in every day commercial use. He 
thought, therefore, the credit should be given to Mr. Shreeve for having 
solved the practical difficulty of the telephonic relay. There had been а 
demand for a telephone relay for а long time. The first patent for a 
repeater was taken out by Gilliland in 1881. He said that there should 
be a demand for a repeater for telephones as there had been а demand 
for repeaters in telegraphs, That was so, but it was true that the demand 
had not been filled in such a way that it could be regarded as a satisfac. 
tory method for gencral adoption, The repeater which had been ecm- 
ployed had not been used largely. It was subject to drawbacks in the 
shape of adjustments, which experience only would overcome. He ex. 
pressed his appreciation of Mr. Brown’s relay, but said it must be realised 
that there were still difficulties to be оуегсоте. A relay that talked only 
опе way was not a practical system. Аз to the construction, Mr. Brown 
had, undoubtedly, gone on new lines, but he (Mr. Kingsbury) sometimes 
wondered in looking over Мг. Brown’s description whether the two 
metallic contacts were not somewhat akin to the Berliner microphone. 
Of course, the automatic adjustment arrangement was entirely different 
from anything that Berliner ever thought about. The transmitter also 
was very satisfactory, but he wondered whether the author had not been 
somewhat misled by the statements which he quoted from authorities in 
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Carbon had been, whether the subject of а patent or 
not, invariably used for telephonic purposes. That it was the best that 
had come before the experimenters he took for granted from its continual 
use. 


regard to carbon. 


on one which tended to be acoustically selective ; in fact, if one took Mr. 
Brown's relay and put instead of a reed an iron wire and stretched the 
Wire so that its natural frequency was equal to that of the singing notes 
used in modern wireless telegraphy, regulating the gap in the same way 
as the author did, one then had the relay which he, Dr. Eccles, had brought 
with him to that mecting. This relay (see diagram herewith) was based 
on almost the same principle as that of Mr. Brown, except that it was 


Мг. В. S. Conex emphasised the point mentioned by Mr. Kingsbury 
as to the action of the transmitter in the relay. Some tests had been 
carried out in the National Telephone Соз laboratory on both the 
telephone relay and the metallic granule transmitter. The results 


gave а net improvement of 8 miles of standard line. 


obtained with the relay were not quite во good as those obtained by 
the author, but that was probably due to want of experience in adjust- 
ing the apparatus, although considerable time was spent in preliminary 
adjustment. With one relay placed at the centre of a line, the improve- 
ment due to the relay was equivalent to 19 miles of standard line, judging 


purely by volume. Articulation tests were then carried out on 44 miles 
of standard cable with a relay in circuit and on 25 miles without the 
relay. lt was found that the number of words missed was 55 per cent. 


more with the relay than without, so that the articulation with equal 
volume was about 55 per cent. worse with the relay. The lengths of 
cable were then readjusted to give equal audibility, which, of course, 
included both volume and articulation. The result was that the relay 

Of course, that 
appeared to be very little, but it had to be borne in mind that 8 miles 
of standard line would represent about 250 miles of trunk line. 1t had 
also to be remembered that the improvement. would he considerably 
reduced when double repeaters working both ways were used. The 
Shreeve repeater referred to by Mr. Kingsbury was in use on several 
leng lines in the United States by the American Telegraph & Telephone 
Co. It was generally used in series at the middle of the line whose total 
length was not less than about the equivalent of 12 miles of standard 
line. With shorter lengths some trouble was experenced. To get the 
best results the repeater had to be at the exact centre of the line, so that 
the line on each side of it balanced. Моге than one repeater could be 
inserted in a line; for example, on one of the long lines running from 
Boston, 1,500 miles long, three repeaters were worked in series, and the 
net improvement was 18 miles of standard linc. The results obteined 
with the author's metallic transmitter were decidedly encouraging. 
Under favourable conditions the transmitter gave an improvement for 
the commercial common battery transmitter of about 10 standard miles 
and the articulation was good. It would be realised from that figure 
that the transmitter was quite promising provided that the commercial 
product could be turned out in bulk with the same efficiency. It was 
unfortunate that the author had been unable to design an instrument of 
that type capable of working on the standard common battery circuit. 
That limited its usefulness. It was to be hoped that the author would 
be able to overcome that difficulty. Undoubtedly, a considerable 
amount of work was still necessary to make both the relay and the 
transmitter of value for practical telephonic purposes. 

Mr. А. С. Воотн had experimented with Mr. Brown's relay during the 
last three months. It was first tried for intensifving the received signals 
at radio-telegraph stations. and gave very promising results, magnifying 
the received signals from 4 to 12times. It had also been tried for working 
as a repeater for telephone purposes— ‘.e.. it was placed in the middle of an 
artificial telephone line of 68 miles of standard cable—with the result 
that the speech at the end of this line was very little inferior to that over 
34 miles of standard cable without the relay. When the line was put 
direct through 68 miles speech was practically nil. As a further test the 
relay was placed half way along 108 miles of standard cable, and although 
conversation was out of the question, one could clearly distinguish that 
speech. was being transmitted, whereas without the instrument the 108 
miles of cable were absolutely silent. As regards actual trunk line work- 
ing. they had not yet more than commenced that stage of the experiments, 
Having dealt with the practical advantages of the instrument, he next 
referred to its weaknesses. In the first place, although the adjustment 
was simple, it had been his experience that the instrument took time to 
gettle down to Ца work ; sometimes more than an hour had been spent 
continuallv regulating before good results could be obtained (that, of 
course, might be due to insufficient experience), Secondly, in regard to 
ratlio-telegraphy, the detectors were as a rule absolutely silent except 
when signals were being received, whereas the relay gave а very slizht, 
but appreciable, noise, due to its microphonie qualities. “This noise was 
not the whistling or humming that arose with а too sensitive adjustment, 
and although so small it seemed to have a disturbing effect on the 
operators, who, it must be remembered, had to wear headgear telephones 
for several consecutive hours daily. As regard trunk telephone circuits, 
it was obvious that such a very sensitive instrument would magnify апу 
defects or disturbances that might exist upon a line, and as а rule the 
longer the line the greater the number of minor defects, and it was on the 
Jong lines that such an instrument would be used. Then as regards the 
to and fro conversation, the switching necessary for this was certainly a 
disadvantage, and if the public were paying 10s. for three minutes he was 
afraid the switching operations would appear to occupy more time than 
the conversation. The instrument had not been in use sufficiently long 
to give any idea as to its stability under continuous working conditions, 
and he fancie:l that some slight re-regulation would occasionally be neces- 
sarv. This, of course, was another weakness, as the telephone publie 
expected perfect speech with no lost time, quite irrespective of the 
length of line employed. In conclusion, he considered that Mr. Brown's 
invention marked a very long stride in the direction of that most desir- 
able object, a perfect telephone repeater. 

Dr. W. Н. EccLEs confined his remarks to the application of the tele- 
phone relay to wireless telegraphy. А disadvantage about relays was 
that they would magnify atmospheric and other disturbances as well as 


on its own account and would go on for five or ten minutes. 


very slightly. 


sclective, having a free wire instead of a damped reed. Опе difficulty he 
found with this selective form was that it did not select perfectly. 

fact was that when one put a singing wire very near to а point in oil one 
got such considerable damping that the possibility of getting perfect 


The 


selectiveness was much reduced. He thought this was one of the chief 
objections against good selectivity. 


He usually worked on the Clifden 
signals as heard in London up till last December. They were verv faint, 


and although he could get them magnified two or three times, he found 


that one of the vices of the instrument was that it quickly started singing 
p’ and I 

(хее diagram) were on one support, M on another. The contact pp’ was 
made very lightly at а distance from the poles of M, and then the two 
supports were moved towards one another till the contact pp' opened 
If r was the thickness of the air film or oil film at the con- 


tact, хо Из electrical resistanee, В the resistance of the regulating coil, 


a the film thickness in the undisturbed position of the wire, the restoring 
force on the wire was given by. 


b 2 
Fa га (nz с) ’ 


where b and c were constants governed by the E.M.F.s at Е and Р. Thus 
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in the equilibrium position—which was thus seen to be remarkably stable. 
At the beginning of the Paper the author referred to the theory of gases 
and the passage of ions across a very narrow air-gap, and then procecded 


later in the Paper to put oil in the gap to 
get rid of the air. He (Dr. Eccles) agreed 
with Mr. Cohen's supposition that. à main 
point in the explanation of the relay was 
that the resistance of the thin film of oil 
at the contact (nothing was a perfect insu- 
lator) altered with variations of the thick- 
ness, Taking that, one could get a good 
idea of the size of the gap that was main- 
tained by the automatic regulation devised 
by Mr. Brown. Some years ago Dr. P. E. 
Shaw measured by the method of electrical 
touch that the minimum audible sound 
involved a diaphragm movement of 0-7 
milli-micron, or 0-028 of a millionth of 
lin. Further, by the same method Dr. 
Shaw measured displacements as smallas 
0-016 millionth. This measurement proved, 
by the way, the possibility of electrically 
relaying inaudible motions. Taking this 
change of thickness as causing about one- 
half of 1 per cent. variation of the film 
resistance, it was found that the conduc- 
tion space in Mr. Brown’s instrument must 
receiving circuit. P, Potential be not greater than, say, about 4-millionth 
и i шола. pid. ‘inch, a distance including about 100 mole- 
Кошен detector. - i Oros sev. cules. Now, the half wave-length of blue 
tion of iron wire stretched to light (the limit of microscopic vision) was 
acoustic resonance with sinat, — about 6-millionth inch. From these 
p. p. Platinum contacts. К. Con- $ . ў 
denser. T. Telephone. E. Voltaic figures one could appreciate the beauty 
cell, R. Regulating Coil. of the automatic adjustment developed 

to perfection by Mr. Brown, He, the 
speaker, as also another experimenter with the same crude instrument 
here shown, had not achieved success, and, therefore, the more warmly 
congratulated Mr. Brown on his wonderful instrument. 

Mr. E. Н. Rayner asked whether it was necessary to have the point of 
negative polarity, or could it be positive ? 

Mr. Browy said it was advisable to have it negative, as it worked 
better. The reason was the same as that for which the small carbon in 
an are lamp was made negative. The ions flowed better to a small point. 

Mr. RAYNER, continuing, said that the author mentioned the use of 
invar for the reed ому. Was that for magnetic or mechanical purposes ? 
Would it be an improvement to use invar more extensively to keep the 
dimensions constant and to avoid temperature changes ? 

Mr. Brown said that invar was used for the purpose of keeping the 
temperature constant and to keep the reed from warping, as it was likely 
to buckle under the effect of temperature. Of course, it would be better 


if the whole of the instrument was made of invar, but they had not got 
as far as that yet. 


D. Detector connected in a 


Mr. D. Н. Kexnepy said that with Mr. Booth he compared the effect 
of having the telephone relay in the middle of 68 miles of cable as against 
speaking over a cable 34 miles long without the relay. The former gave 
louder results, but the second case gave better articulation. There was 
a little difference in the quality, but it was not great ; in fact, not more 
than one was accustomed to find in changing from one transmitter to 
another. Subsequently, he listened to the same voice speaking through 
108 miles with the relay at the centre, and he was able to follow what was 


being said. When the relay was cut out the cable was quite dead. On 
the sounds received from the station. Last year he had been working the question of adjustment, when making the above trials he put the 
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instrument slightly out of adjustment, but he found no difficulty in getting 
it back into adjustment. He was struck with the wonderful way in 
which the milliampere-meter needle followed the movement of his hand 
ontheadjusting screw. He had also heard at London the effect of speak- 
ing from Glasgow with the relay in circuit ; there was greater audibility, 
but, unfortunately, there was also a great increase in the extraneous 
noises. That, of course, was one of the lines for further investigation by 
Mr. Brown, also the question of reversibility. He did not know whether 
the author had considered the possibility of using the instrument in the 
same way as the telegraph local sounder relay was employed—that is, 
to have a relay at each of two stations with а switch in the receiver case 
to alter the connections so as to cut in the relay when listening, and the 
transmitter when speaking. He also asked had any oscillograph records 
been taken. On the question of carbon, he thought it had been definitely 
shown that carbon did not change its resistance under pressure and that 
the microphone phenomenon was one which depended upon greater or 
less intimacy of contact between the particles. Finally, he thought 
that the instrument would really increase the distance over which tele- 
phone speech would be possible and it was, therefore, a very definite and 
noteworthy achievement. 

Mr. W. M. MoRDEY read a passage from the discussion on a Paper on 
"A New Telephone Transmitter," by John Munro, in March, 1883. 
Prof. Hughes, the inventor of the microphone, in speaking on the ques- 
tion of carbons, said “ The point brought out by Mr. Munro is one which 
I tried to point out in my first Paper, viz., that by means of metallic 
contaets we could transmit speech just as well as with carbon by employ- 
ing a number of contacts." Again, Mr. Munro, in the Paper, stated: 
“ For the carbon microphone is now shown to be only one illustration of 
Prof. Hughes’ wide discovery that a delicate contact between any two 
conductors has the property of transmitting sounds. The Reis original 
transmitter, with a delicate platinum joint, is seen to have been another 
illustration of the same phenomenon. Prof. Silvanus Thompson has 
recently presented proof that Reis did send articulate words by his 
transmitter; and I believe there is no doubt he did. I have myself 
heard by telephone, and understood, single words spoken direct to the 
platinum contact of a Reis transmitter. Reis, then, employed a platinum 
microphone, without knowing it, as early as 1861; and Edison used a 
carbon microphone, without knowing it, in 1877. The discovery by 
Prof. Hughes in 1878 threw а tlood of light on both inventions." Не 
(Mr. Mordey) did not bring those two statements up in order to lessen 
the credit due to the author, but merely to remove any impression that 
there was anything new about using metal itself for telephonic purposes. 

Prof. J. Perry said that the theory of the instrument was exceedingly 
simple, and that he would communicate it for publication in the “ Journal.” 

The CHairMAN (Mr. S. Evershed) drew attention to the fact that the 
author's instrument was not, strictly speaking, a relay. No complete 
telephohe relay had ever been invented, nor had any approach to one 
been mate. In th? case of telegraphy we used an instrument which 
enabled the feeble currents which arrived at the far end of the line to be 
restarted, or rather new currents were started, precisely the same in 
value, number, frequency and duration as those transmitted from the 
original station. Such an instrument might, he thought, legitimately 
be called а relay; but when one came to telephony the problem was 
totally different. In telephonic speech currents, in the first place one 
had а large number of waves of different frequencies and amplitudes. 
They all started out in the right phase relation, amplitude and frequency 
for articulate sp>ech, but they arrived at the far end of the line with 
their amplitudes all out of proportion and their phase relations all wrong. 
À true telephoaic relay must therefore not only restore the original 
amplitudes but also restore the waves to their original shape and phase 
relation, He was not at all sure that it was not an impvasible problem 
to solve. In conclusion, the speaker was very much struck with the 
possibilities of Mr. Brown's repeater for wireless telcgraphy. 

Mr. 5, G. Brows reserved his reply to the discussion for the “ Journal.” 
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CORRESPONDENCE. 


— 
EFFICIENCY OF SHORT SPARK METHODS OF 
GENERATING ELECTRICAL OSCILLATIONS. 

TO THE EDITOR OF THE ELECTRICIAN. 


Sik: Having just read with unpraiseworthy delay the con- 
troversy contained in recent numbers of THE ELECTRICIAN 
regarding the efficiency of wireless telegraph plants, I think it 
may be useful to point out how a simple test can be effected. 

_ On switching the aerial off and on, different R.M.S. currents 
1, and i, are to be read in the primary oscillatory circuit. In 
most wireless telegraph plants the power supplied to the 
primary oscillatory circuit remains invariable with or without 
the aerial; the power in any manner wasted through action of 
the primary oscillations can be expressed by Кг, where Kis a 
constant of the particular plant under test. It follows that the 
efficiency of transference of energy from the primary circuit 
to the aerial is о са 
5 bs 
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When there is a doubt as to the exactitude of premises stated 
one may determine with a calorimeter the powers №, and h, 
wasted by heat, without and with the aerial, in the primary 
discharge gap whose resistance may in some cases change; and 
we may measure the powers P, and P, supplied to the primary 
circuit without and with aerial, which is always easy. Then 
expressing the power wasted by the primary oscillations bv 
the formula КР-й, К can be determined from Kz,?+h,=P,, 
and the efficiency is ш 
m g a aa ee о. 


I am aware that K varies slightly if the oscillatory period of 
the primary circuit is affected by the pressure of the aerial, but 
the small errors that may be due to this cause will not lead to 
any such misconception of the matter as appears to be common. 

It will be obvious to anyone wishing to carry out an abso- 
lute test of scientific accuracy that he can avoid the error which 
has been mentioned. i 

Regarding the principal point under debate, viz., the effi- 
ciency that can be obtained by application of Prof. Wien's 
impact method, I find in my notes referring to experiments 
made with direct current high tension (30,000 volts) that the 
variation of primary oscillation current when switching the 
aerial on and off was usually 1 to 2, showing efficiency of 
transference of energy from primary to aerial equal to 


~ -- 19 per cent. 
92 


Lyons, France, May 3. В. C. GALLETTI. 


* ELECTRIC CABLES: THEIR CONSTRUCTION AND 
COST." 
TO THE EDITOR OF THE ELECTRICIAN. 


S1R : Under the heading “ Electric Cables: their Construction 
and Use" in your current issue, you print a letter from “А 
Lover of Fair Play" on the subject of the attack on our 
book *: Electric Cables: their Construction and Cost." As our 
book has nothing in it about the use of electric cables and, 
moreover, its chief aim is to determine the cost, I must ask 
vou to kindly correct this in your next issue. 

Your remarks at the foot of ‘‘ Fair Play’s”’ letter also refer 
to the above erroneous title, and at the same time infer that 
your reviewer had the courage to put his name to the review, 
whereas it is signed “Е. J.," which may mean anything.— 
I am, &c., | | 

Old Charlton, Мау 6. Е. О. Howe. 

[We regret the error mentioned. The inference, however, is 
without foundation.—Eb. E.] 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: You were good enough to publish my protest against 
unfair reviews appearing in your columns and also to add a 
reply. 

The charge of merely making assertions is funny, seeing 
that I gave concrete examples which you carefully avoid; for 
instance, on the question of copper coefficient. Your reviewer 
stated that the coefficient as given bv Messrs. Covle and Howe 
was wrong. I, with practically the whole electrical industry 
of this and other countries, say it 13 right, and any fairly well 
educated youngster of 14 can settle it by experiment and prove 
it is right. I consider that as vour reviewer is wrong on such 
a simple matter it is more than probable he is wrong on such 
subjects as specific gravity, "' quad cores," Фе. 

In my protest I did not ask fora “ favourable" review, I asked 

for a ^ fair" review. Give both good and bad points as your 
contemporaries did when reviewing this particular work. 
] made no statement that vour reviewer accused the authors 
of being amateur. Your reviewer (innocently perhaps) sug- 
gested the work was written for amateurs; but I sav your 
reviewer would be surprised if he knew how the professional 
cable manufacturers use the book daily. | 
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Your last paragraph fallsa bit flat, as your reviewer did not 
give his name but only initials, which can mean anything. It 
is difficult to realise that the engineer,“ Е. Ј., is ** well known 
in the cable industry " for his * good" works, when he is so 
lax with such an important item, as the copper coefficient is, to 
a cable manufacturer. 


I regret I am compelled for business reasons to write under 
the nom de plume of 

May 9. A Lover or Farr PLAY. 

[^ А Lover of Fair Play " in our last issue made some general 
assertions apart from the review in question, and it was to 
these that our remark, as to the small value of assertions, 
applied. This was obvious. As to the temperature coefficient 
of copper we would remind our correspondent that the members 
of the Sub-committee on Cables were as follows :—Chairman, 
Robert Kave Grav ; Representing the Admiralty, С. H. Word- 
ingham, L. J. Steele; Representing the War Office. Capt. А. Н. 
Dumaresq, R.E.; Representing the Crown Agents јог the 
Colonies, Llewellyn Preece; Representing the General Post 
Office, Martin Е. Roberts: Nominated by the Cable Makers’ 
Association, Т. О. Callender, W. Е. Gray, А. H. Howard ; 
Nominated by the Eastern Telegraph Со., Н. А. С. Saunders ; 
Other Members of Committee, Alexander Siemens, H. A. Tavlor, 
A. P. Trotter. 

With all due respect to a * Lover of Fair Plav ” we think that 
such a committee should know what is satisfactory; we 
suggest at least that between them they know more than the 
proverbial school bov. Nevertheless, we do not doubt that a 
letter of complaint written to the Secretary of the Engineering 
Standards Committee would receive every attention.—Eb. E. | 


FARADAY SOCIETY. 


At the meeting held on April 26th. at the Institution of Electrical 
Engineers. a general discussion took place on 


* The Constitution of Water.’’ 


Prof. J. WALKER, F.R.S., occupied the chair, and in opening the pro- 
ceedings remarked on the extreme complexity of the problem of 
ascertaining the real nature of water, and on the great progress that 
had been made in recent years in the accumulation of quantitative 
data bearing on its solution. 


Prof. P. WALDEN. of Riga, made the first contribution to the dis- 
cussion in the form of a Paper entitled 


“Is Water an Electrolyte ? "' 


The Paper included a number of observations that had been made 
in order to determine whether water, when dissolved in a medium 
possessing powerful ionising properties, might not itself become an 
electrolyte. To secure an adequate answer to this question it was 
considered necessary to make use of media of which the specific in- 
ductive capacity was greater than that of water. The liquids 
selected were hydrogen cyanide (HCN), formamide (H:CO-NH,), 
nitrosodimethylamine (СН). N:NO), formic acid (H-CO-OH) апа 
sulphuric acid, the first two solvents being characterised by a specific 
inductive capacity greater than 84, the value of water. In passing. 
it may be noted that Prof. Walden’s discovery of the use of forma- 
mide as а solvent represents a '* find" of extraordinary importance, 
which even if it stood alone would form an adequate recompense for 
the labour involved in his masterly survey of the wide field of organic 
liquids. This solvent appears to reproduce nearly all the valuable 
qualities of water, including its convenient freezing point and boiling 
point and its powerful ionising properties, but will mix freely with 
important groups of compounds which do not dissolve to any marked 
extent in water. 

Hydrogen cyanide, which with its high specific inductive capacity 
and great fluidity provides ideal conditions for electrolysis. was found 


` . LJ е / 
when used as а solvent for water to give molecular conductivities 


of the order of 0-009, as contrasted with 300 for a salt such as potas- 
sium iodide; the low molecular conductivity of the water dissolved 
in hydrogen cyanide finds а parallel, however, in the low conduc- 
tivity of hydrogen cyanide dissolved in water. Formamide,. with a 
similar specific inductive capacity, but much smaller fluidity, gave 
for the molecular conductivity of water values (about 0-016) only 
slightly higher than in the case of hydrogen cyanide. In the case of 
formic and sulphuric acids the specific inductive capacity is lower 
than that of water, sulphuric acid being further handicapped by its 


extraordinary viscosity. but both solvents gave increased values 
for the molecular conductivity of water—-namely. about 0-17 in 
formic acid, but rising in the case of sulphuric acid as high as 74. 
From these observations it is clear that the conductivity attributed 
to the water does not depend on the physical qualities of the solvent, 
but on some chemical relationship between solvent and solute. It 
was suggested by the author that water, acting as an amphoteric 
electrolyte, could form a salt when mixed either with a strong acid 
or with a strong base, and that the high conductivity of mixtures of 
sulphurie acid and water. and the slight conductivity of mixtures of 
formic acid and water, were due neither to free acid nor to free water, 
but to the presence of an oxonium sulphate or formate in the liquid. 
The absence of conducting power in mixtures of water with hydrogen 
cyanide or formamide was attributed to the weakness of their acidic 


and basic qualities and the impossibility of combining them with 
water to form a salt-like electrolyte. 


Prof. Pu. А. Guye, having given a résumé of the results of diverse 
researches concerning the phenomena of molecular association, con- 
ducted both in his laboratory at Geneva and in that of Prof. P. Dutoit 
at Lausanne. showed how the conception according to which associa- 
tion was а simple phenomenon of chemical polymerisation permitted 
of our predicting various properties of associated liquids. He then 
indicated that it was even possible to calculate the order of mag- 
nitude of the association factor in the liquid phase if the degree of 
association or of dissociation were known in the vapour phase. 


Mr. W. В. BovsFIELp, K.C.. and Dr. Т. М. Lowry read a Paper оп 


* Liquid Water a Ternary Mixture : Solution-Volumes in Aqueous 
Solutions.'' 


The Paper described an extension to other solutes of some curious 
observations made five vears previously in the case of aqueous solu- 
tions of caustic soda. The solution- volumes of the soda were found 
to vary largely with the concentration and with the temperature, the 
most remarkable feature of the variations being the occurrence of а 
maximum of solution-volume at about 60°C. in liquids of all con- 
centrations. "The gradual conversion of the ordinary slightly con- 
cave expansion curve into a strongly convex curve had now been 
traced through a series of solutes—chloral hydrate, sugar. acetic acid, 
silver nitrate, potassium, sodium, calcium and lithium chlorides, 
The authors conclude that the presence of three constituents in the 
liquid (ice, water and steam, or trihydrol, dihydrol and monohydrol) 
is absolutely necessary in order to account for the complex changes 


of volume that have been observed in water and in the solutions pre- 
pared from it. 


Мг. W. SUTHERLAND sent а written communication to the dis- 
cussion in which he brought forward the view that water of crystal- 
lisation is solid hydrol in a special state. According to the writers 
theory, water vapour, when nearly a perfect gas, is hydrol, H,0. 
Ice is trihydrol (H,O) Water is a mixture of trihvdrol and dihydrol 
(H,O),. in varying proportions, at ordinary temperatures containing 
about one part of the former to two of the latter. The formula 
(H,O), for ice explains its crystalline form, the hexagonal prism. 
This the author pictures, assuming the electron theory of valency, 
according to which tetravalent O is an atom associated with three 
negative and one positive electrons, the electron pair being available 
for the purpose of joining the three oxygen atoms together, while the 
two negative electrons attach it to two H atoms through their 
positive electrons. 

The author applies the hydrol theory to the consideration of solu- 
tions. He regards the ionisation of all electrolytic solutions as com- 
plete at all strengths. The so-called degree of ionisation is really 
the relative mobility of the ions; the original ionic theory ignored 
the electric forces acting between the ions and the ionising forces 
keeping the ions apart. When the ions are moved past one another 
in solution by means of an E.M.F., two viscosities of electrio origin 


the water molecules. and the other due to neighbouring ions. Thus 
the mobility of an ion is proportional to the cube root of the con- 
centration ; the hypothesis of chemical union between ion and solvent 
is as unnecessary as the theory of partial ionisation. Nevertheless. 
а term is required for the mutual energy of ion and solvent. This 
theory of electrolytic solutions explains Walden's law on the depen- 
dence of ionic mobility on dielectric capacity and also Ostwald's 


valency rule. The effect of the solute on the solvent is also dis- 
cussed. 


Mr. Н. BRERETON BAKER gave a striking experimental demonstra- 
tion of the influence of purification ‘n retarding the action of water 


on sodium amalgam. "The conduct.vity of the water was a little 


lower than two reciprocal megohms. It is probable that non-con- 


ducting water, if it could be obtained, would be perfectly inactive 
chemically. 


are encountered. one due to the electric forces between the ions and: 
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DEPOSITION OF ALUMINIUM FROM AQUEOUS 
SOLUTIONS, USING ROTATING CATHODES.* 


ВУ S. A. TUCKER AND Е. С. THOMSSEN. 


From experiments carried on with copper and other metals de- 
posited on a rotating cathode, it is known that the current density 
can be raised very greatly and the nature of the deposit be generally 
improved. It seemed possible that if the speed of rotation could be 
sufficiently increased, that the current density might be raised to 
such & high value that metals could be deposited from aqueous 
solution which under ordinary circumstances would not deposit at 
all. It was determined to try the effect of a rapidly revolving cathode 
in the case of aluminium, as it is well known to be impossible to 
deposit this metal from an aqueous solution upon a stationary elec- 
trode. High speeds of rotation are difficult to obtain, and the ditti- 
culties increase with the speed of rotation. The first experiments 
were therefore carried on with an electrically-driven cathode revol- 
ving at 3,200 revs. per min. The electrolyte was an aqueous solution 
of aluminium chloride or sulphate with an anode of sheet aluminium. 
The cathode consisted of a brass or copper rod of 5 mm. diameter. 
No sure indication of metallic deposit was obtained, but several times 
a black substance was found on the cathode on quickly removing it 
from the bath. Various changes were made in the conditions, such 
88 variation in the eurrent density and increase of rotation up to 
3.500 revs. per min., which gave a rather more pronounced result, 
hut nothing that could be called a coherent metallic deposit was 
obtained, 

By using a very concentrated or pasty solution and rotating the 
cathode as fast. as possible with the apparatus at hand. better results 
were obtained—the blackening was much more marked and was 
found to be invariably on the side of the cathode having the greatest 
peripheral speed due to the slightly eccentric motion of the revolving 
md. This gave the clue to the requirements for depositing the 
metal, as it indi: ated the necessity of higher speeds of rotation and 
the use of pasty solutions, With the construction of a better bear- 
Ing running at about 5,000 revs. per min., the deposits obtained were 
still black, but on closer inspection & trace of metal substance re- 
sembling aluminium was obtained. It was found that on quickly 
withdrawing the bath from the cathode, which was still revolving. 
that the deposit had a metallic lustre for а moment. However. it 
turned black almost instantly on exposure to the air. In order to 
raise the speed of rotation a small air turbine was constructed which 
enabled a speed of about 10,000 revs. per min. to be reached. With 
this apparatus much better results were obtained; the deposits on 
being first withdrawn from the electrolyte were metallic aluminium. 
but after a time tended to blacken on exposure to the air. Th’s is 
probably due to the fine state of division in which it is formed at 
the cathode. In order to prove that the deposits obtained were 
really aluminium, they were carefully washed to free them from any 
adhering electrolyte and then dissolved in potassium hydroxide. As 
the deposits were very thin, a great many were dissolved in the solu- 
tion in order to procure enough of the metal to subject to test. 
These tests left no doubt as to the certainty of the deposit obtained 
being aluminium. 

One very noticeable fact in connection with the deposit is that 
the aluminium obtained at the highest speed retained its metallic 
lustre longer than when obtained at the lower speed. The blackening 
was hastened whenever the deposit was exposed to the air and 
Whenever there was much water present in the electrolyte at the 
tme of deposition. Several of the deposits were quickly placed in 
melted paraffin to protect them from the air and remained bright 
for weeks, After standing for a few days in the paraffin there was 
usually no tendency to blacken on again exposing to the air. The 
deposits were always extremely thin and, as before noted, invariably 
on the side of ёле cathode having the greatest peripheral speed. In 
the cases where the cathode ran perfectly t:ue the deposit com- 
pletely surrounded the rod. 

The temperature of the bath must also be considered in such 
‘periments. If the temperature exceeded certain limits no satis- 

tory deposit could be obtained. From a series of runs with various 
temperatures it was found that from 30^ to 40°C. gave the best 
results, The time during which the electrolysis was conducied was 
for а few minutes only, since running for longer periods did not 
[те as good results, Bad tendencies seem to increase with time. 

ere was considerable variation in voltage and current due to 
Change in resistance of the bath, probably due to several causes. 
ruch as formation of 1, change of concentration, or vortex effect 


—— 
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of the rapidly revolving cathode which tended to expose more or 
less of the cathode surface to the electrolyte. 

It was thought advisable to obtain an air turbine of better con- 
struction than the one previously used, as any incrcase in speed 
would tend to give better results. The apparatus was used with 
compressed air at 301. pressure and ran with very little vibration, 
giving a high speed of rotation. The revolving parts cause a hum 
which at high speeds is a piercing high note which is far from 
pleasant to work with, otherwise the apparatus is entirely satis- 
factory. The actual speed of rotation was estimated by comparison 
with a recording siren to be from 15,000 to 20.00 revs. per min. 

On repeating the experiments with this apparatus the results 
obtained were somewhat better than before. It was found possible 
to burnish some of the deposits which were slightly black on a 
buffing lathe with rouge, the deposit then having the same appear- 
ance as polished aluminium. 

The conditions under which these later experiments were con- 
ducted were as follows: Cathode: brass, 5mm. diameter. Anode: 
sheet aluminium, 35 sq. cm. Electrolyte: pasty solution of alu- 
minium chloride, Temperature: 30° to 40°C. Duration of electro- 
lysis: 5 to 6 minutes. Revolutions of cathode per minute, 15,000. 
Current in amperes: two to four. Average voltage. 15. Current 
density at anode: 0-085 amperes per square centimetre. The deposit 
was only obtained on eccentric portion of the cathode, which portion 
had an area of 200 sq. mm., giving a current density at the actual 
cathode of 2 amperes per square centimetre. 

The practical value of such a method for depositing aluminium 
is indeed small, as the quantity of metal obtained is but a smell part 
of that theoretically obtainable for current used. The voltage 
necessary to conduct the experiments is also very high, and the 
practical difficulty of obtaining such speed of rotation is very great, 
The experiments are interesting. however. as showing that under 
certain conditions it is possible to obtain aluminium by electrolysis 
of its aqueous solutions. 


MEXICO LIGHT & POWER CO.* 
BY H. E. WEST. 


Until а few years ago Necaxa. about 75 km. north-east of Mexico 
City, was noted as the site of one of Mexico's greetcst waterfells, 
Within the last seven or eight years it has carried especial interest 
as the location of one of the largest, if not the largest, electric power 
stations in Mexico. The Mexico Light & Power Co. has installed a 
plant, that, starting with modest proportions, has now assumed a 
stupendous scale. It is a Canadian enterprise, under the leadership 
of Dr. Pearson, closely allied to the interests which have recently 
concluded the San Paolo tramway and light plant in Brazil. 

Power has been furnished for the last four years to Mexico Citv, 
operating there the tramways. mills and street and house lighting. 
From 10,000 н.р. to 12,000 н.р. has been utilised at El Oro, 175 miles 
distant, for operating mining machinery. mills and for lighting. То 
large consumers the charge is £10 per horse-power-year. The mines 
of Pachuca will soon be able to utilise this cheap and constant source 
of energy. 

At the present time there are six 5,000 kw. hydro-electric gene. 
rators installed, whilst two of 10,000 kw. are being added. This 
will normally increase the output to 50,000 kw. Each 5.000 kw. 
generator. however, can be run at 8.000 kw. Within two years, on 
the completion of the present installation, an out-put of 200,000 kw. 
is anticipated. The generators are of Siemens-Schuckert manu- 
facture. А steam plant of 13,000 н.р. also exists in Mexico City, to 
render assistance at any time should occasion arise. To deliver 
1 kw.-hour at Mexico City 'bus bars requires 1] cubic metres of water 
at Necaxa. 

When the reservoirs at present completed and under construction 
are filled with the surplus waters of the wet season, the storage will 
be about 155.000.000 cubic metres. sufficient, with the present 
consumption. to last 300 days. In addition to this is the constent 
flow. which it is proposed to increase from the tapping of the water- 
shed to the south. 

The daily load varies from 20.000 kw. to 32.000 kw.. probably 
averaging 24.000 kw. over the 24 hours. Each generator is fixed to 
a vertical shaft, at the lower end of which is the impact wheel, 9 ft. 
in diameter. The weight is 36 tons. At present the water efficiency 
is 73 percent. By amended buckets and larger nozzles, the efficiency 
is expected to reach 86 per cent. Although at work over three vears, 
no perceptible wear is noticeable on the steel buckets. not withstand- 
ing that considerable sand is carried in. the water. 


— 


— * Abstract of an article in the * Mining World.” 
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The generators run at 500 revs. per min. ап4 generate at normal 
load 850 amperes at 4.000 volts. The pressure is transformed to 


LEGAL INTELLIGENCE. 
60,000 volts and the energy carried by & three-phase line, of No. 000 


copper, on steel towers to Mexico City. There are four transmission = 
lines carried on two sets of towers. From the city two transmission Postmaster-General v. Tottenham Council. 
lines convey the current 125 miles to El Oro, where approximately 


i Р. i l ilised. CMT EE On Tuesday the Railway and Canal Commission (Mr. Justice A. T. 
d p Mein i qid dr oe ран E 80.000 Lawrence, the Hon. А. E. Gathorne Hardy, and Sir James Woodhouse), 
volta. 


heard an application on behalf of the Postmaster-General (who proposed 

Е А to erect overhead telephone and telegraph lines іп St. Anne’s-street, 

The Necaxa power plant scheme started on a comparatively small | Tottenham) against Tottenham Council. The P.M.G. applied under 
scale. mainly the Necaxa reservoir and tributary waters. Then a 


the Telegraph Acts 1863-1909 for the consent of the local authority to 
larger scheme utilising both pressure and volume from the Laguna | carry out the work but he was met with a refusal, and then the matter 
dam was proposed, and afterwards discarded, The waters from the | was referred to the county court judge of the district (Judge Wheeler) 
Tenango and Catapuxtla rivers and various creeks will enable the | for arbitration. . Having heard the parties, Judge Wheeler gave his 
capacity to be raised to 200,000 kw. Finally, the waters from the award in favour of the Council, and the Postmaster-General now appealed. 
Coacoyuanca reservoir were secured, and from this latter scheme | ‚МГ ROBERT HUNTER (for the P.M.G.) urged that the award of the 
| к | : County Court Judge was unreasonable; and for the local authority it 
300,000 kw. are anticipated. The capital of this enormous enter- | was contended that the decision was reasonable, as the Council had 
prise already amounts to £8,000,000. and there are employed 7,000 | themselves converted overhead lines into an underground system at a 
operatives, including 100 foreigners. The basis of the present and | cost of £3,500, and had laid down since 1899 new underground lines at a 
proposed operations covers 1,500 sq. km. cost of £2,500; and, further, the Postmaster-General himself had since 
1899 applied to them for permission to lay down in the same thorough- 
fare underground lines for telegraphic communication and these lines 
had been laid down. 
Sir ROBERT said the real point was (ће principle involved, as the 
P.M.G. was bound to consider economy and cost of outlay in these 
matters, because that cost was thrown upon the taxpayers. With regard 


— 
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HENLEY’S TWIN FLEXIBLES. 


Last week we mentioned that Messrs. W. T. Henley’s Telegraph | 


to the danger and inconvenience which was expected to result in the 
Works Co. had recently placed on the market a line of twin flexible 


| erection of posts for carrying overhead lines, the danger was really 
cable bound up with an earthing core, in accordance with the Home , negligible. 


With regard to the objection of future traffic it was very 
difficult to deal with speculativeob- 
jectionsof that nature. Astotram 

9 lines running along the road, the 

P.M.G. was always willingto place 

his wires on the trolley poles; in 

fact, it was a common practice in 
new tramway Bills to insert a clause 
giving the P.M.G. that power. 


Major W. A. J. О’МЕАвА,С.М.С., 
engineer-in-chief to the P.O., gave 
evidence, and said in some parts 
of London it cost as much as £800 
а, mile to lay pipes to take underg- 
round wires. The public were 
clamouring for a cheap telephone 
system, but he did not see how 
they were to secure it upon such 
lines as were now in dispute. In 
regard to the underground system 
there were difficulties which arose 
in cases of long distance telephhny. 

| The electrostatic capacity of the 
cables was not so great when under- 
ground, and their efficiency for 
. long-distance talking was conse- 

. т ЕЕ Tei Pies А , quently limited. With the over- 
ЕхАМРІ.ЕЅ or HENLEY’s New Twin FLEXIBLE CABLES. head system that difficulty would 


< Мы ^. 
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not arise. In America во well was 
Office regulations. We are now enabled to give in the accompanying | that recognised that long detours were made round the cities in order 
illustration a genera! view of these cables, which are made in two to avoid laying the wires underground. 
distinct classes, the C.M.A. and the S.F. 


Mr. Justice LAWRENCE pointed out that Tottenham Council had gone 
| to considerable expense in preserving the underground system which 
In the С.М.А. class the conductors are composed of high con- : they desired in their district, and he suggested the possibility of the 
ductivity tinned copper wires 0-0076 in. in diameter (No. 36 S. W.G.), | Council making some offer to the] P.M.G. in the way of a contribution 
which are insulated with one coat of pure indiarubber and two coats | Beto ik difference in the cost which would enable the parties t^ 
of vuleanising indiarubber, taped with proofed tape. The earthing , соте to terms. — (/—— 1 . ; | 
conductor is composed of high conductivity plain copper wires, | Mr. Freeman, K.C., said the Council were afraid the P.M.G. woni 
0-0076 in. in diameter (No. 36 S.W.G.), br üded with; сон: ава” establish a precedent in that matter, and pointed out that he was attack- 
кшк | | о: i | ing many districts in connection with the telegraph and telephone 
compounded. The three cores (two insulated and one earthing core) : systems. 
are laid up to circular form with jute wormings, and are strongly Sir R. HUNTER said that many local authorities had already agreed to 
braided and served over all with preservative compound. The | share the expense of an underground system by paying for the trenches. 
insulation resistance of the finished cable is 600 megohms per mile &c. | | 
at 60°F. after 24 hours’ immersion in water and one minute's electri- Mr. FREEMAN said his clients were willing to meet the P.M.G. inas- 
fication. Two modifications of this cable are also made, one being , Much as they would do the whole of the work for £50 which the P.M.G. 
fitted with an armouring of No. 18 galvanised-iron wire. and the 


suid would cost £84. 
5 . š P " . Si Я i 1 Ў 1 AY- 
other with an armouring of No. 30 galvanised-iron wire braid. | i HUNTER said he could not accept this offer, and the hea 

The S.W.F. conductors are composed of high conductivity copper | Mr. Freeman called evidence for the Council. С 
wires 0-006 in. in diameter (No. 38 S.W.G.), lapped with cotton and Mr. Freeman and Sir Robert Hunter having addressed the Commis- 
insulated with two layers of vulcanising indiarubber. The earth- | sioners, | 
ing conductor is composed of high conductivity plain copper wires, Mr. Justice LAWRENCE, in giving judgment. said that they found that it 
9-006 in. in diameter (No. 38 S.W.G.), braided with cotton and com- | was impossible to lay down а principle in these cases, and all they could 
pounded. The three cores (two insulated and one earthing core) are . do was to consider the whole of the circumstances and then give the eae 
laid up circular with jute wormings. They are then strongly braided | ?Pinion on them they could. They felt most strongly the considera ae 
and served over all with preservative compound. The insulation | urged by Sir Robert Hunter, namely that the Postmaster-General mus 

: : а a consider economy in these matters in order that telephonic facilities 

resistance is 300 megohms per mile after one minute's electrification. | 
Two similar modifications, armoured respectively with iron wire and 


might be extended as widely as possible and for his part in considering 
| | this particular сазе he could not find that the special character of the 
tape, are also made in this class. 


road would justify him in requiring the Postmaster-General to take ^ 
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sonant with what he thought they ought to mean than the construction 
put upon them by defendant. That being so, the appeal must be 
allowed. 
Mr. Justice Bucknill concurred, and the appeal was allowed, with costs. 
Notice of appeal has been given. 


Coslett Anti-Rust Synd. (Ltd.) v. Lennox. 


On Friday, before Mr. Justice Joyce, plaintiffs moved for an injunction 
to restrain an alleged infringement of a patented process for coating 
metals to prevent rust. 

Mr. НсонЕз, K.C., for plaintiffs, said no question of the validity of the 
patent could arise, as defendant was one of the assignors to plaintiffs. 
Defendant said that the patent was invalid (but plaintiffs said he was 
estopped from asserting this), and that he had not infringed the patent. 
But he submitted on the evidence, including that of defendant himself, 
that he was infringing. 

Mr. WALTER, K.C., for defendant, said infringement was denied, and 
offered the usual undertaking to keep an account. 

Mr. Нсанез said on April 10, 1906, the patent was granted to one 
Coslett, whose name had been given to the process. In June, 1907, he 
assigned a quarter share to defendant and one-tenth to a Mr. Moore. 
On Dec. 20. 1907, а company was formed to take over the whole of. the 
patent, and Coslett, Moore and Lennox joined in assigning the patent 
to the company. Lennox became a director. Lennox had ceased to be 
a director, and was carrying on business as the Coventry Anti-Rust Synd., 
which, it was alleged, involved the use of the precise process of plaintiffs 
or something very similar to it. 

Mr. WALTER offered an undertaking not to use that process. He 
would undertake not to use any process in which electricity did not play 
а part. The defendant was using a process in which the essential part 
was the use of electric current. Plaintiffs’ process was not an electrical 
process. He refused to give any undertaking with regard to that elec. 
trical process. 

Mr. Hvanxs: You are using our process plus the electric current. 

His LokpsuiP : That may be an improvement. | 

Mr. Нганеѕ : If so we are entitled to it. We say defendant's process 
is a colourable imitation of ours. 

Мг. WALTER contended that there was no warrant by an assignor that 
a patent was valid, and nothing to prevent him subsequently challenging 
its validity. What defendant was doing was not an infringement of the 
patent. 

His Lorpsuir said that as there was а serious question of infringement, 
and also a bona fide issue as to the validity of the patent, it would be 
contrary to practice to grant an interlocutory injunction. Defendant 
must keep an account. There would be no order on the motion, except 
that costs should be costs in the action. 


course he was disinclined to take if that stood alone. He did not see 
that there was any such danger in an overhead line as would induce him 
to say that an overhead linecould not be putup with safety nor did he 
think that the continuity of the road would be destroyed by such a line, 
but in that case it was a small matter, and the community had a strong 
feeling on the matter. Under the circumstances it seemed to him that 
it was а case in which onc ought not to press the desire for economy 
against the views of the community and, therefore, they thought that if 
the authority undertook to do the work of laying the pipes, trenching, 
ќе, for £50 they ought to say that the system adopted should be the 
underground system. 
The other Commissioners gave judgment to the same effect. 


The Law of Distress for Rent. 


А Divisional Court (Mr. Justice Darling and Mr. Justice Bucknill) re- 
cently heard ап appeal from a decision of the Lambeth County Court 
judge in an action, Shenstone г. Freeman. which raised the question of 
the exemption from distress for rent of goods let on hire. It appeared 
that plaintiffs (a firm of pianoforte dealers) sued defendant (a bailiff) for 
damages for the alleged illegal seizure of a piano belonging to plaintiffs 
In default of certain rent due in respect of the premises from which it was 
taken. The wife of the tenant of the premises obtained the piano from 
plaintiffs under a hire-purchase agreement, by the terms of which plain- 
tiffs remained the owners of the piano until all the instalments under the 
agreement had been paid. Only one instalment had been paid when the 
plano was seized for rent due. Plaintiffs, following the procedure pre- 
scribed by sec. 2 of the Law of Distress Amendment Act, 1908, served a 
declaration upon the landlord of the premises, in which they stated that 
the piano was their property, and that the tenant had no right or bene- 
neal interest in it, and subsequently instituted proceedings. Sec. 4 of 
the Law of Distress Amendment Act, 1908, provides that the provisions 
of the act exempting from seizure the goods of an under-tenant, lodger 
пг other person not being a tenant of the premises, or having any bene- 
ficial interest in the premises, which may be upon the premises when a 
“eure I made, shall not apply ** (1) to goods belonging to the husband 
or wife of the tenant whose rent is in arrear, nor to goods comprised т 
any bill of sale, hire-purchase agreement. or settlement made by such 
tenant, nor to goods in the possession, order or disposition of such tenant 
by the consent and permission of the true owner under such circumstances 
that such tenant is the reputed owner thereof. , , ." The County 
Court Judge held that the seizure was justified on the ground that the 
pano was in the possession, order or disposition of the tenant by the 
ronsent and permission of the true owner, under such circumstances that 
he was the reputed owner of it. And he gave judgment for defendant. 
Plaintiffs appealed. ; 

т SIMON, K.C.. submitted that the piano was not in the possession, 
order or disposition of the tenant, but of his wife, and, further, that even 
if that were not so, upon the facts before the County Court judge there 
каз no evidence of any consent by plaintiffs that the husband should 

190 possession of the piano or that he was the reputed owner of it. The 
pano, although it was the subject of a hire-purchase agreement, was not 
ы ете made “ by such tenant,” but by his wife. He submitted 
that the vords " made by such tenant ” must be construed to govern not 
merely the word “ settlement ” which immediately preceded it, but also 
the words " hire-purchase agreement ” and “ bill of sale.” 

Mr. ATKIN, K.C., for defendant, contended that evidence had been 
presented upon which the Cy minty Court judge was entitled to come to the 
INR of fact at which he arrived. and consequently no appeal lay. 
sim: Justice DanLING, in giving judgment, said in his opinion the piano, 

id been let on a hire-purchase agreement to the wife, was (in the 
words of хее. 1 of the Law of Distress Amendment Act) T goods belonging 
» inti He thought the piano was not comprised in any hire- 
тихе agreement made by the tenant, because the wife (a Mrs. 


Luscombe v. Fryer. 


On Wednesday, before Mr. Justice Parker, a motion was made on 
behalf of plaintiff to reverse the decision of the Official Referee (Mr. 
Muir Mackenzie) dismissing the action of plaintiff for damaves for 
wrongful dismissal. The facts were reported in our issue of March 18. 
After hearing legal arguments, his Lordship dismissed the motion, with 


costs. 
aa 
PARLIAMENTARY INTELLIGENCE. 


SCOTTISH i PROVISIONAL ORDERS. 


At Edinburgh last week the Commissioners under the Private Legis. 
lation Procedure (Scotland) Act, 1899, held an inquirv into the draft 


Wvard). who made the agreement for hiring the piano, was not the tenant. 
It was argued that the piano was in the possession of the tenant, but he 
did not think it was, although he was not prepared to say that there was 
absolutely по evidence that it was so. Granting, for the sake of argu- 
Ше, that the piano was in the tenant's possession, he thought that there 
wax no evidence that it was in his possession by the consent and рег- 
ты the true owners. The words of the statute were " Goods in 
i possession, order or disposition of such tenant by the consent and 
ы" of the true owner under such circumstances that such tenant 
“reputed owner thereof." — Even if it was in such possession, he did 
a there was any evidence that it was in his possession in E 
M M that the tenant was to be taken as the true owner. z e 
а to deal with the question whether the words hire- pure cu 
lo "nt made by the tenant.” used in the act meant a hire-purchase 
“ereement made by the tenant by which he granted the goods or whether 
к ^v meant an agreement by which he hired them. He came to the con- 
KM Dar the words “ shall not apply to any hire- purchase agreement ” 
i E a mire- purchase agreement to which the tenant was a party 
ie Take the case of a person who had given a bill of sale over 
ne of his furniture, or the more simple case of a person who has got a 
n | hire- purchase agreement, and went to stay with а friend n 
Mila | апйотч rent. Suppose the landlord put in a distress for ia 
dab. и of the motor was stopping there. If the Wo Ae 
vii i n right, that motor could be seized for the rent of ra ds 
RI a ү uwner of the motor was staying. Did the и m- 
E a that ? ‚Не did not think so. It was perfectly. та | P T 
in i и о it, but there was authority for saying that a і : bus 
cT (actly What they seem, and that was a statement particul: Ny 
Me of Acts of Parliament, Не thought the words could be read in the 
way contended for by plaintiffs, and that such a reading was more con- 


provisional orders set down for consideration. The Earl of Kintore pre- 
sided, and the other Commissioners were the Earl of Mansfield, Mr. 
J. 8. Ainsworth, M.P., and Mr. Harry Hope, M.P. 


DUNFERMLINE ORDER. 

The order promoted by the Dunfermline & District Tramway Со. 
sought power to extend the undertaking, and to raise £90,000 addi- 
tional share capital and to borrow £40,000, &с. . 

Mr. Winson, K.C., for the promoters, said that when the order was 
originally presented 10 different extensions were contemplated, but the 
Wemyss Tramway Co. were also applying for power to extend their 
system to the north-east. Subject to the approval of the Commissioners 
the Dufnermline Co. decided to limit their claim for extensions to the 
north to the tramway from Lochgelly to Lochore. That company were 
secking power to carry the tramway to Cardenden, but there was an 
understanding that that portion would be really for the benefit of the 
Wemyss Co. Both in the north and in the south the extensions were 
called for to serve large and increasing populations, It was now quite 
certain that there was to be a completed naval base at Rosyth, and the 
men employed in connection with the work would tind it a great con- 
venience if the tramway were formed. The company contemplated that 
the tramway should come down to the dock gates at Rosyth. 

Evidence was given for the promoters, and an arrangement come to 
whereby the promoters undertook to widen markedly narrow parts of the 
road on condition that the County Council provided the ground for 
widening. 

The preamble was passed subject to adjustment. of clauses. 

Wemyss TRAMWAYS., 

The consideration of the order asked by the Wemyss Tramways Co., 

which sought power to make extensions of their system Was next pros 


G 


— m — 


204 


THE ELECTRICIAN, MAY 13, 1910. 


эшш aR EEA A 
ceeded with. The proposed tramway was unanimously supported by 
the surrounding villages. 


The Commissioners desired that the promoters should not be given 
power to alter the position of the line as shown on the deposited plans to 
any greater extent than was commonly allowed. As to widening, the 
Commissioners were of opinion that where the tramway line was single, 
and occupied the centre of the roadway at any of the points on which they 
had heard evidence, the width of the roadway should be increased to 
27 ft., and where the line was on the side of the road to 24 ft., the road 
authority to supply any extra land required free of expense to the pro- 
moters, Where 24 ft. could not he got the line must be doubled. As 
regarded the bridges, a provision should be inserted similar to that ad- 
justed in the Dunfermline Order for the Cardenden Bridge (27 ft.). 

KikKCALDY ORDER. 

The’order promoted by Kirkcaldy Corporation asked for an extension 
of the burgh boundaries, authority to construct and work additional 
tramways, to extend the area of electricity supply, &c. 
tion asked power to borrow for tramways £9,000, 

After taking evidence and hearing counsel, Lord Kintore said the Com- 
missionera were equally divided, and under these circumstances the 


clauses with regard to the extension of boundaries were refused. The 
adjusted clauses were considered on Friday, 


— 


'The Corpora- 


JOINT ELECTRICITY SUPPLY PUBLICITY SCHEME. 


The Electric Supply Publicity Scheme is now well under way. 


The Joint Committee's aim is to issue publications which will finally 
cover the whole area of supply possibilities. 


USE THE ELECTRIC SUPPLY 
ALREADY INSTALLED IN YOUR HOUSE 


FOR IRONING. 


A HOT IRON ALWAYS READY 


BY MERELY TURNING A BWITCH. 


The first step was taken by issuing a poster and showcard dealing with 
the use of the supply for general lighting. together with a typical cir- 
cular with the same bearing. the whole of which was given gratifying 


and widespread support by various undertakings, both. London and 
provincial (municipal and company owned). 


This has now been followed 
by the present issue of a poster and showcard, which deal with electric 


ironing, forming the first of a series dealing with the uses of the supply 
for domestic purposes. The poster (40 in. by 25 in.j, lithographed т 
five colours, is of a design to make an effective display on the hoardings. 
The showeard is smaller (15 in. by 20 in.), but of identical design and 
colouring, and of a most tasteful character, and thus eminently suitable 
for display in showrooms, offices, shop windows, &c. (A reduced illustra- 
tion accompanies this notice.) Further, asan extension of the foregoing, a 
handy-sized and illustrated four-page folder has been got out, which, 
while compact enough to be slipped into the ordinary envelope enclosing 
accounts or correspondence, is yet comprehensive cnough to touch on all 
the domestic uses for lighting, heating and cooking, &c. 

With the same end in view a mail card has been designed dealing also 
with electric ironing. This is in a size for enclosing with correspondence 
and bears an apposite illustration reproduced in colours. The present 
issue should be of the greatest service to supply undertakings, since it 
provides material for useful advertising without incurring expense in dis- 
tribution. It thus marks a distinct step in advance. 


COMMITTEE FOR PROTECTION OF ELECTRICAL 
INTERESTS. 


t: 


It has been decided to abandon the formation of the Electrical 
Industrial Association of Great Britain, and a Committee has instead 
been created with the above title. We are informed by circular that, 


at a meeting on Friday last (the Hon.. Arthur Stanley, M.P., pre- 
siding), the following rules were adopted :— 


1. The primary object of the Committee 18 to endeavour to secure 
united action with a view to the protection and advancement of the com- 
mercial and legislative interests of the British electrical industries, and 
for that purpose to take such steps as may from time to time appear 
advisable, and to co-operate, as far as possible, with all institutions, 
societies and associations having similar or kindred objects. 

2. The name of the Committee shall be the ** Committee for the Pro. 
tection of Electrical Interests," and may be shortly referred to as the 
'" Electrical Committee.” 


3. The number of the Committee shall be limited to 80 members 
(besides the president, hon. treasurer und hon. secretary). Any casual 
vacancy may be filled by the Committee at an ordinary meeting. 

4. Any gentleman connected with the electrical industry and receiving 
the support of not less than five members shall be eligible for election by 
the Committee. 


Election shall be by ballot; two black balls shall 
exclude, there being not less than six members present. 


5. Every member of the Committee shall pay an annual subscription 
of one guinea, to provide for the expenses of the Committee; and any 
member whose subscription remains unpaid more than three months 


after it becomes due shall be liable to have his name removed by the 
Committee from the list of members. 


The Committee (it is announced), in its collective capacity. starts 
with neutrality on all contentious matters, Proposals for the elec- 
tion of à president, hon. treasurer and hon. secretary will be sub- 
mitted at а meeting of the Committee to be held at an early date. 


Following is the first list of members of the Committee :— 
G. L. ADDEN BROOKE 


J. К. ALBRIGHT 

A. BRUCE ANDERSON 
L. B. ATKINSON 

А. K. BAYLOR |DOES. 
Lr.-Cor. H. R. Bep- 
H. В. BEETON 

E. BERGTHEIL 

T. BROWETT 

J. Сеси, BULL 

E. CHARRINGTON 
Gro. CONATY 

А. N. CONNETT 

W. В. COWNIE 

A. DICKINSON 
SYDNEY Dorson 
BERNARD DRAKE 

А. Н. DYKES 

Н. Justus Eck 

G. K. В. ELPHINSTONE 
В. S. ERSKINE 

W. В. Esson 

S. Z. DE FERRANTI 
Н. Косгрз 


E. H. FREEMAN 

E. GARCKE 

Wa. GEIPEL 

J. BARBER GLENN 

F. E. GRIPPER 
Вовевт HAMMOND 
H. W. HANDCOCK 
W. С. С. HAWTAYNE 
J. S. HICHFIELD 
Hreo Нівѕт 

Е. HorpE-JONES 

E. M. LACEY 

J. G. LoBRAIN 

J. А. LYCETT, J.P. 
W. L. MADGEN 

R. K. Мовсом, М.А. 
SYDNEY MORSE 

W. С. MOUNTAIN 

W. М. Murpny, J.P. 
LEE MURRAY 

F.H. NavpER 'C.B. 
Ноч. С. A. PARSONS, 
W. H. PATCHELL 


Electrical Standardising, Testing & Training In- 
stitution. 


A. RaASHLEIGH PHIPPS 
ARTHUR H. PREECE 

W. LLEWELLYN PREECE 
W. В. RAWLINGS 

J. S. RAWORTH 

H. B. RENWICK 
THEODORE Rich 

J. В. SALTER 

A. H. SEABROOK 
STEPHEN SELLON 

А. М. SILLAR 

J. К. С. SNELL 

C. P. Sparks [М.Р 
Hon. ARTHUR STANLEY, 
J. GRICE STATTER 

А. А. CAMPBELL SWINTON 
W. А. VIGNOLES 

Е. J. WALKER 

H. Laws WEBB 
JOSEPH WETZLER 

W. B. Woopnovse 

A. P. Woop 


ALBERT GAY 


Associated Municipal Electrical Engineers of 
Greater London. 
Metropolitan Association of Electric Tramway 
Managers. 
L. G. ТАТЕ 


Electrical Contractors’ Association|(Incorporated). 

А. DE TURCKHEIM ... Incorporated Association of Electric Power Com- 

panies. Tramways & Light RailwaysAssociation 
J. GLYNN WILLIAMS... Institution of Mining Electrical Engineers. 


T. В. GOODYER......... 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


A first-class man, with previous experience in small armature 
winding, is required. See an advertisement. 


Applications are invited for the position of borough electrical engi- 
neer at Keighley. Candidates must be thoroughly trained engt- 
neers, with a knowledge of both h.t., three-phase alternating and d.c. 


supply. Applications to the town clerk, Mr. Wm. Bagshaw, Town 
Hall, Keighley, by May 18. 


% A lecturer in engineering subjects is required at Durban Technica! 
School, Natal. Salary £250, rising by annual increments of £25 to 
£350 а year. Applications to Mr. W. A. Narbeth, Eltham, Kent, by 
May 23. 


The professorship of physics at University College, Reading. vil 
shortly become vacant. Particulars from the Registrar. 
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A lecturer in mathematics (to specialise in practical mathematics) 
is required at the Municipal Technical Institute, Belfast. Commence- 
ing salary £140, increasing to £180 per annum. 

A junior lecturer and demonstrator in physics is required at the 
University of Sheffield. Salary £150 per annum. Applications to 
the Registrar by June 1. 


Mr. Chas. W. Rycroft, of Battersea, has been appointed assistant 
electrical and mechanical engineer at Swindon. 


Mr. C. Holman, assistant engineer at Surbiton, has been appointed 
engineer and manager of the Lymington Electric Light & Power Co., 
м to Mr. С. Salter, who has obtained ап appointment at 

amuton. 


Acton.—In reference to the note in our last issue (p. 162) to the 
effect that the Electricity committee had resolved to ask the elec- 
trical engineer (Mr. Blair) to send in his resignation, we are pleased to 
note that the Council referred the matter back, and that the vote of 
censure on a hard-working official has been rescinded. 


Argentina.—The “ Review of the River Plate” states that the 
Hippodromo and Centenario depots of the Anglo-Argentine Tram- 
ways Co., at Buenos Aires, are approaching completion, and that the 
latter will accommodate 200 cars. The rolling stock already com- 
prised 1,300 motor tramcars and 400 trailers, to which are to be 
added 50 recently received from England and Belgium, 80 which 
te arrive shortly, and 50 which are being constructed in Buenos 
Aires, 

Ufficial approval has been given to the proposal of the Central 
Amentine Railway Co. to substitute electric for раз lighting on 
passenger trains, 

The first section of the electric tramways in the town of Mendoza is 
to be ready for opening by the end of this vear. 

At à meeting of residents of General Belgrano (Buenos Aires Province) 
8 proposal by Messrs. Matta & Fuente to form an electricity supply 
company was approved. ` 

Aston.—At the Council meeting last week the Electricity com- 
mittees report stated that there was a profit of £4.694 on the 
past year. against £2,941 in the previous year. It was decided to 
place £2.00 to reserve and to apply £2,600 in aid of the district rate. 
‚ Asylum Lighting. — Metropolitan Asvlums Board have entered 
into а fresh agreement with the County of London Electric Supply 
* supply of electricity for lighting and power At Tooting Вес 
Asylum, 


Australasia—The “ Australian Mining Standard " says Zeehan 
(Tasmania) Council have agreed to supply electric power to the 
ig Mines Co. at 21d. per unit for a minimum of 3,600 units per 
о bn pared by the Commonwealth statistician (Mr. G. Н. 
о tow that at June, 1909, there were 3897 miles of tramway in 
y, P monwealth States, of which 2511 miles were worked electrically, 
ide pus 56 miles by steam and 453 by cable. 1793 miles 
the send ie y the Government and the same length by companies, 
dle d ү чн miles) being municipal. The gross revenue of the 
белех a TB was £1,439,209 during the year, and the working 
tained) p Bo excepi the Queensland lines—which could not be ob- 
the rece ге £45,046. Queensland tramways produced £192,271 of 
receipts. The total number of passengers was 226,775,000. 
ee oo " the Commonwealth Postmaster-General's department 
" УМ i ended June, 1908, included £651,124 from telegraphs and 
LE | aU. telephones, Expenditure on cable subsidies, telegraph 
kai) Tas oe &с., during the same period was £392,036. At 
елар lin ‚ there were 3,411 telegraph stations and the length of 
derum. е 43.554 miles. The total number of " one-state. 
ebur ner ased from 1,162,927 messages in 1905 to 8,735, 119 in 
" ee Messages Increased from 1,175,546 to 2,543,963. 
355 | ?5 in dun ena and received in 1908 were 453,190, against 
hoomber 1908 Phe и amount spent on telephone construction to 
and TEASE instru £2.201,986, there were 285 telephone exchanges 
DX | qe in in use. Rentals received during the year were 
li Were Е of construction was £300,254. Telephone wires in 
Noite miles, compared with 47,276 at December, 1901. l 
MM A UU Shire Council have not adopted their committee’s 
ту А E о borrow £2.500 for the erection and equipment of 
Ompmy ^ rk4, and it is stated that the work will be carried out by a 
ae п“ тапа) Council have decided to accept the offer of the 
"We and а е T» to supply electricity for lighting the city three years 
Jetrici | пт 15 to be prepared. 
Nearly all Cd at Korumburra ( Victoria) will shortly be opened. 
tmar \ JU*Iness houses and many private residents have sent in 
We for current. 
sit ai Tramways & Omnibus Co.'s lease will expire in about 
undertaking b e у an agitation on foot for the acquisition of their 
seven membe Ri А е Melbourne Tramways Trust, which is composed of 
the 10 suburbs presenting Melbourne City Council and 10 representing 
fs served by the lines. The company’s system comprises 
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434 miles of cable tramway and 3} of horse line. The lines were con- 
structed by the Trust and leased to the company for 32 years. The 
Minister for Railways (Mr. A. A. Billson) proposes that the Government 
should take over the tramways and work them by electricity in connec- 
tion with the railways. 

Recently Malvern (Victoria) Council were informed that the Tramway 
Trust had agreed to a modification of the plans, which had resulted in the 
line being laid close to the kerbstone in some places, but it was explained 
that an amended order in Council would be sought limiting the speed to 
4 miles an hour at a corner where the line was near the kerb, and that 
“the con ductor would precede the car on foot." The line will be opened 
about the end of May. 

Hawthorn (Victoria) Traders’ Association recently urged the Council 
to adopt electric lighting, and pointed out that every other suburb of 
Melbourne had electric light. In the draft agreement with the Mel- 
bourne Electric Supply Co. the right to supply power to any tramway 
that might be constructed would be conceded to the company, but the 
Council are opposed to this clause. 

In reference to the recent discussion regarding the acceptance of the 
tender of the Fitzroy Dock authorities for the steam and electrical plant 
for the Lithgow (N.S.W.) Small Arms Factory, it is definitely stated that 
the tender of the Fitzroy Dock was £6,946, and that none of the tenders 
received in London were lower. Alternative full tenders by Messrs. 
Haes & Eggers (for the Lancashire Dynamo Co.) were £8,457 and £7,338, 
while their tenders for electrical apparatus only were £2,672 and £2,592. 

The Defence Department has applied to the Governor-in-Council of 
Victoria for an order authorising the construction of an electric tramway 
to connect the Marebyrnong cordite works with the Essendon electric 
tramway at Newmarket. 

Complex Ores (Ltd.) propose to generate electrical energy by means of 
water power from the Great Lake, and have offered to supply electric 
power up to 500 п.р. to Launceston Council at the same prices as those 
recently quoted by the company for a supply to Hobart Council—viz., 
144. per unit with a load factor of not less than 33 per cent., increasing 
to 3d. per unit if the load factor drops to 16 per cent. 

Woollahra Council are considering the question of lighting the district 
(a suburb of Sydney) by electricity. 

On March 9 the extension of Adelaide (N.S.W.) electric tramways to 
the western suburbs was formally opened. The chairman of the Tram- 
way Trust said the inner circle, equa! to 55 miles of single track, was now 
completed, and arrangements were in hand for 25 miles of construction 
in the outer circle. 

Dunedin (N.Z.) electric tramways are reported to have carned a gross 
protit of nearly £30,000 during the year ended March 2. 

Tolwong Mineral Co. (N.S.W.) have decided to instal electric power 
plant for working their new aerial tramways. 

It is stated that Mr. M. W. Fink has withdrawn his offer to supily 
electricity in Brighton (Victoria), and the Melbourne Electric Supply Co., 
the only other tenderer, has already given the required guarantee of its 
ability to carry out the work. 

Austria Hungary.—The Aussig local authorities have decided to 
construct an electric tramway 3} miles in length, from Pokau to 
Tellnitz, at a cost of 270,000 kronen (£11,250). 

Bangor.—The total income of the electricity department for the 
year ended March 31 was £30,540, against £30,497 last year. 

After paying expenses the gross profit was £1,631. Interest was 
£875 and sinking fund £1,224. The year's deficit was £468, against 
£490 last year. 

Barnsley.—The chairman of the Electricity committee (АН. 
Brady) reported to the Council on Tuesday that though the intro- 
duction of metal filament lamps had reduced the consumption of 
electricity in the majority of cases by 30 per cent., the past year’s 
working of the electricity department had been most successful. 
They had been enabled to strengthen the reserve, and the underta king 


had never been in such a successful condition. 


Birmingham.—The accounts for the year ended March 31 were 
presented to the Tramways committee on Tuesday. 

The net profit was £56,442, and the committee decided to place £23,598 
to reserve, the balance (£32,915) going to relief of rates. The last sum 
is £3.500 more than the amount given to relief of rates in 1909, and is 
regarded as satisfactory, as, owing to the decrease in the hours worked 
hy the staff, the yearly wages bill has been increased by about £8,000. 
The increased profit is due to a general improvement of traffic. 
> On Wednesday the Electric Lighting committee decided to set aside 
£10,000 to relief of rates out of the past year's profits of the electricity 
department. ‘ 

Bournemouth.—For the year ended March 31 the traffic receipts 
of the tramways were. with sundry receipts £85,540, 

Expenses were £55,677. 4s. 4d., leaving gross profit £29.862. 11s. 8d. 
an increase of £3,325. 13s, 64. over the previous year. The deficit is 
about £2,140. 

Bridlington.—An unopposed inquiry was held on Wednesday inty 
the application of the Council for permission to burrow £3,000 for 
extensions of the electricity works. 

Canada.—The Public Utilities committce of Brandon recommend 
erection of electric power works and construction of electric tram- 
ways. It is proposed to put down four 187 kw. steam driven 
generators. 
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Medicine Hat Municipal authorities propose to establish an elec- 
tric power plant, to be driven by natural gas, at an estimated cost of 
$10.250. 

It is reported that application has been made to the Regina City 
Council by a new company, whose representative is Mr. Lawford 
Grant, general manager of the Canadian British Insulated Co. 
(Montreal), for a concession to construct an electric railway of about 
8 miles in length. 


The town of Bracebridge, Ontario, is erecting municipal electricity 
works, 

Canadian Telegraphs.—The Canadian Pacific Railway and the 
Great. North-Western Telegraph Companies recently put into effect 
the night lettergram serviee between all points in Canada and the 
United States. By this service lettergrams of 50 words or less can 
be transmitted for the same rate as а 10-word message, day rate, 


and one-tifth of this rate is charged for each additional 10 words or 
jess. The letters must be written in plain English. 


Chertsey.— The Rural Council have acceded to the application 


of the Woking Electric Supply Co. to be allowed to supply electricity 
to 29 houses in the parish of Chobham. 


China. Мг. Hewlett (acting British Consul) states that a Chinese 
electric lighting company wa: established at Changsha during 1909. 
The contract for the plant was awarded to à German firm. 

Mr. Consul Н. Н, Fox, writing on the trade of Wuhu for 1909, 
says that the Wuhu Electric Light Со. (a Chinese company under 
Chinese management) commenced operations in May, 1909, and 
supplies current regularly to about 4,000 lamps in the native city. 


It is proposed to use electric power for the rice cleaning machinery 
in a local mill. 


Colchester.—An inquiry was held last week into the Council's 
application for sanction to borrow £8,000 for the electricity under- 
taking. 

The Town Clerk stated that the proposed loan was required for excess 
expenditure on previous loans sanctioned (about. £034) and for new 
works, including £2,700 for five miles of mains. The mains were for dis- 
triets where a supply of current would in the immediate beffuture required 
For house services £1,125 was included. They had two generating sets, 
which had become too small for requirements, and the Electric Light 
committee desired to substitute for these one generating set, for which 
£1.300 was required, The Hythe and Lexden sub-stations, for which 
£000. ба. 4d. was wanted, had already been put down, and were working 
satisfactorily. 

On the advice of the inspector (Mr. Н. Ross Hooper) the question of 


the generating set was left in abevance, and other items were altered, the 
amount of the loan being reduced to £7,453. 


Crewe.—It was reported to the Council last week that the net 
profit on the past year's working of the electricity undertaking was 
£1219. £500 had been voted to relief of rates, 


Darlington. — Application has been made for sanction to a loan of 
£1,500 for condensing plant. 


Darwen.— There was a profit of £573 on the past year's working 
of the electricity undertaking. | 


В 


Denmark.-—Consul Liddell says the Copenhagen communal loan 
of 1910 (which amounts to about £2,000.000) will probably be de. 
voted to the erection of power stations, amongst other works, during 
the next few years. 

Dundee.— The Ward.road Brass Works have adopted electric 
lighting. and Messrs, Walker & Thomson, oil refiners are adopting the 
electric drive. 

Eccles.— The Council offer to supply current to the Crown Theatre 
at 23d. per unit subject to an undertaking being entered into that 
the supply shall not exceed at any time 25 kw., and that there be а 
guaranteed minimum yearly consumption of 25,000 units. 


Electric Power on Tramways and Light Railways.— The Board of 
'Trade have issued a revised edition of the regulations as to the use 
of electric power on tramways and light railways, which contain 
some slight amendments of the regulations issued in May. 1908, 

Erdington.—lt was reported to the Council last week that for the 
vear ended March 31, the number of passengers carried on the tram- 
ways was 2.088276. compared with 2.762.520 in 1908-9, 
were &13.953 (against £12,895). 
(10.494.) 


Receipts 
Receipts per car-mile were 11-064. 


Fatalities —In the Hamilton Sheriff Court on Thursday last an 
inquest was held on Alex. Hinshelwood, an electrician employed at 
the Glasgow Iron & Steel Works, Wishaw. 

The foreman electrician, John Hill. stated that on April 2 he and 
deceased were executing repairs to an overhead electric charger. To 
make some tests he (Hill) went to the top of the charger and instructed 
deceased when he got the necessary signal to pull out the switch and 
replace the fuse. This was done twice, but on the third occasion, for 
some reason or other, Hinshelwood failed to pull out the switch, and he 
received a shock which proved fatal. The voltage of the current was 


320. Deceased was a careful electrician, and had been four years at the 
works, 


Other evidence was given, and the jury returned a verdict of death 
from electric shock. 


An inquest was held on Monday оп Geo. James Porter, 


superintendent at the Brush Electrical Engineering Co.'s Works, 
Loughborough. 


lt was stated in evidence that Mr. Porter was directing a test of a 
machine in which a fault had been found. He ran forward as the electric 
current was switched off and placed both hands on the machine to show 
another official the situation of the fault. The strength of the current 
was something like 2,000 volts, and he was killed almost instantly. 

A verdict of accidental death was returned. 


Gillingham.—The Council will supply electricity to the Naval 
Hospital at 14d. per unit for power and at 2;d. for lighting. 


Glasgow.— The Council have acquired 53.481 sq. yds. of land on the 
West side of Dalmarnock-road. at 8s. per sq. yd., for the erection of a 
new electricity generating station, &c. 


Grimsby.—An unopposed inquiry was held on Tuesday into the 
Councils application for sanction to borrow £2,000 for superseding 
gas by electricity for street lighting. 

The Inspector (Mr. Н. Ross HoorkER) pointed out that it was necessary 
to prove that the scheme was not going to be more costly than the present 
system, or that they were going to get something better at equal cost. 

The borough electrical engineer (Mr. W. А. ViGNOLES) said that ex- 
periments had been made with metal filament lamps with highly satis- 
factory results. Not only did they get a much superior light, but they 
could do it at less cost than was paid to a private company for gas, and 
that, while the Corporation would lose à great consumer in the Great 
Central Railway Со., who, after November, would generate their own 
electricity, the saving in street lighting would go far to provide a profit 
as а set-off against the loss of £4,000 а year from the company. 


Hackney (London).—The Electricity committee have had under 
consideration the question of developing the commercia! side of the 
electricity undertaking and а deputation has visited the show- 
rooms and offices of Marylebone and St. Pancras Councils, the Cor- 


poration of West Ham and also the Brompton & Kensington Elec- 
tricity Supply Co. 

In Hackney, since May, 1908, a sales department has been carried on 
in connection with the electricity undertaking, but it has suffered from 
the fact that there has been no show room and only one permanent 
officer, assisted by a temporarily employed clerk and assistant engineer. 
The committee are of opinion that the time has arrived when suitable 
premises should be taken in the vicinity of the town hall for the establish- 
ment of a showroom, and accommodation for those officers whose duty 
it is to deal more especially with the requirements of consumers as 
distinct from the generation of electricity. They have, therefore, made 
provisional arrangements to take premises in Marc-street. 


Hampstead (London).—At the Council meeting last week the 


Lighting committee reported on the question of converting the whole 
of the street lamps from gas to electricity. 


Previous to Dec. 20 last the inclusive charge per lamp-post per annum 
fora single upright incandescent burner was £3. 4s. 9d., but the Gas Light & 
Coke Co. offered to equip the posts with inverted burners andl|fully maintain 
them at an annual charge of £2. 193. 10d. for the tirst five years, aut 
afterwards at £2. 155. 8d. per post per annum. On Feb. 24 the Lighting 
committee offered to take over the lighting of the whole of the posts, 
convert them to electricity, and maintain them at a cost of £2. 19s. 6d. 
per post for the first eight years, and afterwards at £2. Os. 2d. per post per 
annum. This offer was conditional on all the lighting being handed over 
to them, and there were already some 340 lamps lighted by electricity. 
while Council had sanctioned the conversion. of over 700 more, the 
materials for which were already largely in hand, and the work was beinz 
carried out. The Gas Company now offered to substitute an improved 
inverted burner, which they guaranteed would give an average of at 
least 60 c.p., at an inclusive cost of £2. 5s. for the first four vears, and 
thereafter £1. 19s. 64. for each post. "This offer had been referred to the 
committee, and they had now prepared a proposal as follows, subject 
to the whole of the lighting of the borough being converted trom gas to 
electricity — | 

For posts fitted with two 35-watt lamps, £2. 5s. for first eight years 
and £}. 135. 6d. subsequently ; for posts fitted with four 35-watt lamps 
(or their equivalent), £3. 5s. and £2. 13s. 64. (and 10s, per annum for 
every additional 35 watts). The following annual total cost of lighting 
the borough is based on there being 2.237 posts, fitted wlth one incan- 
descent gas burner, or two 35-watt metal filament lamps. Present 
system, £7.242 ; inverted gas burners, £6,692 until 1915, and thereafter 
£6,226 (offer of Gas Company, Dec. 20, 1909). Electric incandescent. 
£6,695 until 1918, and thereafter £4,493 (scheme adopted by the Council 
Feb. 24 last); inverted gas burners, £5,033 until 1914, and afterwards 
£4,418 (otfer of Gas Company March 16 last). Electric incandescent, 
£5.033 until 1918, and afterwards £3,747 (present proposal). 

The committee recommended that the whole of the gas lamps in the 
borough should be converted to electricity under the scheme formulated. 

Councillor Simmons moved that the report be referred back in order 
that the Council might avai! themselves of the Gas Company's offer to 


fit up a trial installation of about 20 inverted gas burners for observation. 
and this was carried by 18 votes to 17. 
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Handsworth (Staffs.)—The Board of Trade have sanctioned the 
borrowing of £19,150 in connection with the purchase of the cable 
tramways, The period of the loan is 40 years. 

The board have appointed Мг. Alfred Lyttelton, K.C., M.P., as arbi- 
trator to settle the terms of the lease of the cable tramways to be granted 
by the Council to the City of Birmingham ‘Tramways Co. 

Harrogate.—The Council have unanimously passed the scheme 
of the borough electrical engineer (Mr. Geo. Wilkinson) for an addi- 
tional 500 lamps to be converted from gas to electricity. Com- 
petitive schemes have been submitted by both the gas and elec- 
tricity undertakings, and the saving by substituting electricity was 
found to be a substantial one. The cost per post to be charged to 
the Lighting committee for а 50 c.p. lamp (including renewals and 
all accessories) is 17s. per annum, the lamp being extinguished at 
midnight. 

Hebden Bridge.—To encourage the demand for electricity the 
Council have resolved to grant to consumers a sliding scale of 
discounts, 


Heckmondwike.— The Council have applied for sanction to a loan 
of 224.159. of which £19,959 is for excess expenditure on the elec- 
tricity works, £3,000 for condensing plant, £1,000 for cables, and 
12.000 for house services, 


Holland.—Consul W. A. Churchill says. in his report on the 
Amsterdam district for 1909, that there is а vogue in the Nether- 
lands at present for electric tramways and electric light and power, 
and it is anticipated there will be an active demand for electric plant 
during the next two years. The same may be said with regard to 
the Dutch East Indies, where 20 important concessions were granted 
last year, besides which it is rumoured that the Java State Railways 
will he electrified. 

A steam tramway (60 miles in length) is to be constructed shortly to 
connect various villages in the Haarlemmermeer district, at an estimated 
cost of £600,000. The name of this company, Hollandsche Electrische 
Spoorweg Maatschappy. indicates that electricity may be used later. 

The Noord-Zuid- Hollandxche Tramweg Maatschappy increased their 

capital last vear by £270,000, in order to improve and electrify their lines 
between Haarlem and Leiden. The estimated cost of electrification is 
estimated by the company at £1,075 per mile. 
The light railway system in the province of Groningen is to be eon- 
siderably extended, and part, if not the whole, is to be electric. Arnhem 
municipality are considering projects for electrification and extension 
of the horse tramways. 

The Holland Electric Tramway Co.'s concession for an electric tramway 
between Amsterdam and Wyk-aan-Zee has been withdrawn. 

Three Westinghouse benzine-electrie motor carriages have been 
ordered for the Ooster Stoomtrom tramwavs b-tween Zeist and Arnhem. 

lhe cost of engineering works in the Netherlands and the Dutch Fast 
Indian colonies during the next few vears is approximately as follows :— 

Netherlands; Electritication of light railways and extension of steam 
tramways, £2.000,000: erection of about 10 electric power stations, 
£00; gas and water works, £1,250,000. 

Colonie ; Electric light and power in 12 towns in Java, electric water 
power stations in four towns in Java, electric high-tension transmission 
in three provinces in Java and two electric motor Баз services in Noer- 
abaia and Samarang (Java), £5,000.000; Electrification of the Java 
Ntate Railways, £13,000,000 ; railways and harbour works in Sumatra, 
£15.000,000 ; total, Netherlands and colonies, £40,000,000, 

А The number of electric motors in use in Amsterdam during 1908 was 
W195. The municipal supply was d.e, at 220 and the Electra Co.'s а.с. 
at 72 volts and 30 cycles. ^ 

Plans have been drawn up for the construction and working of 
electricity works for the towns of Deventer and Zwolle (Overijssel 
province), 


Huddersfield.—It was reported at the Council meeting recently 
that the tramways account showed a surplus of £6,807, compared 
With £2.06] last year, and an amount equal to 3 а. in the pound has 
been devoted to relief of rates after setting aside £12.250 for deprecia- 
tion and meeting interest and charges for redemption of debt. 


Ilkeston. —The capital expenditure on the Corporation's tramway 
undertaking at March 31 was £47,630, compared with £47.578 in 1909. 
Лам year's traffie receipts were £6,887 (against £7,116), total receipts 
d (£7,379), or 74064. (7-3d.) per ear-mile; working expenses were 
4125 (£5,856), including £1,495 (£1,543) for power. 359.284 (368,195) 
units were used, 1-48 (1-58) рег car-mile. Gross profit was £1,036, and 
a aL after meeting interest, &c., and providing for sinking fund 
tribution, £2,086 (against £1,636). The increase in operating ex penses 
ош entirely due to special expenditure on track апа overhead 
МЫШЬ and increase in wages of staff. The engineer and manager 
ets of RES) states that the average ex penses at Hkeston are M 
which he h; ose of only 22 out of 76 municipal tramway undertakings o 
Pb hits prepared statistics, and the average for the 76 towns 15 6-34. 
E against 6-02d. at Ilkeston, Mr. Stokes has not been suc- 
"пе In getting permission from the Board of Trade to fit roof covers 
Ae but proposes to earry the matter further. 
The revenue of the electricity department was £3,180. working ex- 
и OE 1.188 (against £1,979), exclusive of special work in con- 
Mets premises. Cross protit was £1,200 (against £780), and the deticit 


£86 (against £432). Units purchased were 314,476 (against 283.220). 
Current is taken in bulk for the electricity and tramway ‘departments 
from the Notts & Derbyshire Electric Power Со. £350 is being placed 
to reserve on tramway account and £500 on electricity account. 

India.—The “ Indian and Eastern Engineer" states that the 
Railway Board has authorised the electrification of the Jhansi work- 
shops of the Indian Midland section of the G.I.P. Railway. 

The Central Jute Pressing Co. (Calcutta) are erecting a new jute press 
near Chitpore, which is to be driven electrically, the electrical plant 
being supplied bv the Lahmeyer Electrical Co., and erected under the 
supervision of their chief engineer in India, Мг. H. В. Speyer. The 
Lahmeyer Co. are also supplying the electrical equipment for the new 
Ocean Jute Press of Seth Hursook Dass Dooly Chand at Chit pore. 

Italy.—The electrification of the Savona San Guiseppe State Rail- 
way is to be continued to Ceva, making the electric line 28 miles in 
length. 

хепоа Provincial Council have granted to a preliminary com- 
mittee of capitalists а 30 years’ concession for the construction and 
working of an electric tramway from Savona to Valdo. A company, 
with £32,000 capital, is to be formed to carry out the work, and it is 
anticipated that the line will be completed by the end of 1911. 


Japan-British Exhibition —This exhibition will be opened to- 
morrow (Saturday), but on account of the death of King Edward 
there will be no formal ceremony. 


Llanelly.—The Llanelly & District Electric Light & Traction Co. 
have commenced the work of erecting a generating station. Current 
will be available about August. 


London and Suburban Tramways.—Through tramway services 
from Aldgate to Leytonstone and Ilford were opened on Wednesday. 
The fare for the whole journey on either route is 3d. 


London County Council.—On Tuesday it was agreed to allow 
Poplar Council to repay by quarterly instalments all loans for elec- 
tricity purposes which are at present repayable on the annuity 
method. £13,450 for electricity supply was loaned to Woolwich. 

Tramway Construction. Works.—The adjourned recommendation of 
the Highways committee for the reconstruction of the horse tramways 
from Tooley-street to Deptford and the construction of authorised tram- 
ways from Evelyn.street to Nelson-street, Greenwich, was agreed to. 

Draught Screens. —lt was agreed to expend £1,064 in providing draught 
screens to the remaining 133 cars which were constructed without them. 

Monaghan (Ireland).—The Council have decided to proceed with an 
electricity scheme prepared by Messrs. Curran Bros. at an estimated 
cost of £2,000. 

Municipal and Health Exhibition. —This exhibition was opened 
at the Agricultural Hall, London. N., on Saturday last, and 
will remain open until to-morrow. There is little of an electrical 
charaeter to be seen. and we would ask. Whv this lack of enterprise 
on the part of electrical engineers. Municipal work of all kinds is 
а field in which electrical engineers have already done much. 
but there is still a great deal to be accomplished, and advantage 
might have been taken of such an exhibition to show the many wavs 
in which electric light and power may be employed in municipal 
enterprise. It may further be pointed out that several gas features 
are to be found at the exhibition, and that where our rivals are hard 
at work advertising themselves it surely behoves us to be also, 

On Richard Hornsby & Son's stand will be found practically the only 
apparatus in the exhibition likely to be directly of interest to electrical 
engineers. This company are showing one of their patent suction gas 
plants and engines coupled to a dynamo for lighting country houses and 
other similar buildings. This set supplies a motor, the whole being con- 
trolled by Ferranti switchgear. 

Messrs. Babcock & Wilcox have on show a model of their well-known 
water-tube boiler, while an example of their water softener is to be scen 
in full operation. 

New Caledonia.— Acting Consul Maning states in his report for 
1909 that three nickel reduction works are in course of erection. that 
one (an electrolytic process) was almost ready to commence орега- 
tions, and another was expected to start smelting by November, 1910. 

Penmaenmawr.— The Board of Trade have extended the period of 
the Council's provisional order by 12 months. 

Reduction in Telegraph Rates.— t is announced that on and after 
June l. there will be a reduction in the rate per word for telegrams 
from this country to Argentine, Chili, Peru, Uruguay. Paraguay and 
Bolivia to 3s. 7d. per word, and to wireless stations established in 
Peru (Masisea, Orellana, Requena and Iquitos) to 5s. 7d. per word. 

Road Board.—Under the terms of вес. 7 (1) of the Development 
and Road Improvement Funds Act. 1909, the following have been 
appointed members of the Road Board: Sir George S, Gibb (chair- 
man). Lord Pirrie, K.P.. Lord Kingsburgh (Lord Justice Clerk of 
Scotland), Lord St. Davids and Sir Charles D. Rose. Bart. 

In consequence of his acceptance of the chairmanship of the Road 
Board, Sir George Gibb will shortly retire from the board of the North 
Eastern Railway, from the position of managing director of the Under- 
ground Electric Railways Со. of London, &c. 


to the feeding points at the different places within the area of supply, 
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St. Paneras (London).— The borough treasurer, who has reported 
upon the report of the L.G. Board auditor on his audit of the Council's 
accounts for the year ended March 31, 1909, states that he has made 
arrangements with the Chief Electrical Engineer that for the future, 
as regards expenditure for mains, connections and meters, he will 
submit estimates of the cost for such purposes 12 months in advance. 


South Africa.—The ‘‘ British and South African Export Gazette ” 
states that the Cinderella Consolidated Gold Mines are about to 
purchase a number of 5-ton skips and electric winders. 

Johannesburg Corporation have recently purchased 8,000 tapered 
iron telegraph poles, 119 miles of covered wire and a quantity of 
tram rails, fish plates, bolts, &c. 

Southwark (London).—The Electricity committee report that after 
considerable negotiation, the L.C.C. has agreed to the provision of 
recording instruments at the station, together with the necessary 
apparatus for taking records of pressure from pilot wires connected 


the conditions, &c. Two other tenders ‘were for "07,777 and 


£9,317. 105. per station respectively, the highest being £19,020 per 
station! The successful tenderers are stated to have guaranteed 
a speed of 1.000 letters per minute, “ whether by the oral method or 
by records.” Australasian Wireless (Ltd.) is a new company, 
formed to acquire the rights for Australasia of the Telefunken 
system. The work is to be completed in 52 weeks from acceptance 
of tender under a £10 per week penalty. А further provision of the 
contract is the forfeit of £500 and the plant, so far as completed. to 
the Commonwealth in case of failure to carry out the contract. 
The station at Sydney is to be situated either at the North or South 


Head and the Fremantle station is to be either at Rottnest Island or 
on the hills behind the harbour. 


Dinner.—Last week a dinner was given to celebrate the coming of 
age of the Bournemouth & Poole Electricity Supply Co. The whole 
of the dinner was cooked by electricity, and the oven and all other 
apparatus were installed in the dining room. 

Amongst those present were: Mr. A. H. Sanderson, J.P. (chairman), 
Dr. J. Atkinson Hosker, J.P. (vice-chairman), Mr. H. P. Croft (M.P. for 
Christchurch), Мг. Н. B. Renwick, Mr. W. D. Brightman, Mr. E. L. 
Ingram, and many others. 

Мг. Н. B. RENwICKE, in proposing the toast of ** The Chirman, Vice- 
Chairman and Directors of the Company," said he was one of the oldest 
members of the company, and it was now 21 years ago since the Bourne- 
mouth Electricity Co. commenced a public supply in Bournemouth in а 
modest way, from the overhead cable lighting system in the centre of the 
town. "That modest undertaking was taken over by the Bournemouth & 
Poole Electricity Supply Co. 19 years ago, and had grown up to its pre- 
sent state of prosperity. А prospectus issued 19 years ago contained 
the statement that they had 60 consumers, 1,000 8 c.p. lamps connected 
and £3,000 revenue in excess of expenditure. He joined the staff as 
secretary some four years later, and they had then increased to 19,000 
8 c.p. lamps connected, 250 consumers and a gross revenue of £7,390. 


Now they had 5,000 consumers, 200,000 8 c.p. lamps connected and the 
gross revenue was £57,000. The company had grown to one of the largest 
in the United Kingdom. 


in substitution for the four testing stations originally asked for. The 
cost of pilot wires and instruments is estimated at £270. 

The Council will support Islington Borough Council in their attempt 
to get street boxes for electric lighting exempt from district surveyors’ 
fees. 

Spain.—The Spanish Minister of Publie Works will (it is stated) 
shortly introduce a bill providing for an expenditure of £17,000,000 
upon tramway and railway construction. 

Stretford.—The Electricity committee has decided to put down 
an additional 500 kw. generating set. boiler and economiser, surface 
condenser and filtering plant. &e. Mr. T. L. Miller has been appointed 
to prepare specifications, to advise on the tenders. and to attend any 
loan inquiry at an inclusive fee of £140. The General Electric Co., 
British Westinghouse Co. and Lancashire Dynamo Со. have been 
asked to quote for the 500 kw. set. and Edward Heaton & Sons, 
Galloways (Ltd.) and Thomas Beeley & Son for the boiler, &c. 


Telegraph Investments.— Тһе stock and shareholders’ meetings of 
a number of the leading telegraph companies are set out in the pre- 
sent issue of THE ELECTRICIAN, and are, in the main, interesting 
reading. as showing the settled value to investors of the stocks and 
Shares of these companies. This satisfactory situation is emphasised 
in an article which appeared in the “ Financier " (London) of May 10. 
In this article particular attention is drawn to the strong position 


held by these companies in respect to their very substantial reserves 
for all purposes. 


Mr. А. Н. SANDERSON, in responding. said he felt it a great honour to 
be the chairman of the company. The management had been successful 


in steering the ship into calm waters, and they were now enjoying great 
prosperity. 


Dr. J. A. Hosker proposed the toast of “ The Guests," and Mr. Н. 
Pace Crort, M.P., replied. 

The CHAIRMAN, who proposed the ** Health of the Staff of the Bourne- 
mouth & Poole Electric Supply Co. (Ltd.)," complimented the company 
on the excellency and efficiency of their staff and employés. 

Mr. Е. L. INGRAM and Mr. W. D. BRIGHTMAN responded. 

Yarmouth.—On the recommendation of the General Purposes 
committee it has been decided to convert. 192 gas lamps to electric 
lamps during this and next year. It is estimated that a saving of 
£76. 6s. 8d. per annum will be effected. 

In a report on the existing arc lights, which number 186, and cost 
£2,375. 12s. per annum, the surveyor suggests converting them to flame 
arcs, and 400 с.р. incandescent lamps, which will effect а saving of 
$200. 195. 64. This suggestion has also been adopted. | 

Electrical Football League.—The annual general meeting will be 
held on the 18th inst. at the offices of the St. James’ & Pall Mall 
Electric Supply Co., 19, Carnaby-street, Golden-square, London. W. 
All football clubs attached to electrical firms within 15 miles radius 
of Charing Cross are invited to send two representatives, as the 
council are anxious to increase the number of clubs. Particulars 


ean be had from the hon. secretary (Mr. H. W. Roberts), 71, Queen 
Victoria-street, London, Е.С. 


Uruguay.—Coneessions have been granted for the provision of 
telephone facilities in Maldonado by А. Zabala, in Carmelo. Colonia, 


and Colonia Arrue by Saturno Carbajsl; and in an additional 
portion of Tacuarembo by Pedro Pomoli. 


Venezuela.—A concession has been granted to the Provisional 


President of the State of Trujillo for the construction of a telephone 
line from Mendoza to Valera. 


Walsall.—The L.G. Board has sanctioned loans for £8,345, in- 
cluding £1,000 for land, £1,250 for a sub-station, £1.404 for plant for 
sub-station, £3,691 for mains, and £1,000 for services. 


Wednesbury.—The report of the electricity department for the 
year ended March 31 states that 433,267 units were sold, an increase 
of 209,559 units over 1909. 


The receipts were £3,184. After paying expenses the gross profit was 
£1,485; interest and sinking fund charges came to £1,343, leaving a nett 
profit of $142. The ex-Mayor, in proposing the adoption of the report, 
said the report was very satisfactory. ‘The scheme now in operation was 
economical, and the cost of supply compared favourably with that of 
larger undertakings. The charges were so moderate that many of the 
working classes were using electricity for lighting by means of slot meters. 
The total output had been nearly doubled during the year. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Newport (Mon.) Electricity committee invite tenders for supply 
and erection of two 400 kw. motor-generators, three-phase to d.c. : 
one 600 kw. motor-generator, three-phase to single-phase ; and one 
'bus-bar three-wire booster. Npecitications, general conditions and 
form of tender from the borough electrical engineer and tramways 


manager, Mr. H. Collings Bishop, Town Hall, Newport, Mon. 


Tenders to the Town Clerk by first post May 31. See also an 
advertisement. 


West Bromwich.—The Electricity committee reported to the 
Council on Wednesday that there was a decrease of £248 in the amount 
received from the sales of current during the past year, this being 
mainly brought about through a decrease in the amount received 
in respect of tramway traction. 

West Hartlepool.— 1t was reported to the Council last week that the 
gross profit on the past year’s working of the electricity undertaking 
was £6,888, an increase of £414 over 1900. Interest absorbed 
£2.475 and repayment of loans and sinking fund £3,296. The net 
profit is £1,128, against £584. The balance has been added to 
reserve, The net outstanding capital expenditure is £66,000, 

Wireless Telegraphy.—We have already referred to tenders received 
by the Commonwealth P.M.-G. for the erection of wireless stations 
at Sydney and Fremantle. Further particulars are to hand from 
which it appears that five tenders were received, and that of the 
Australasian Wireless (Ltd.) has been accepted at £4,150 for each 
station. The next lowest was £7,000 each, but did not comply with 


Coventry Electricity committee invite tenders for supply. 
delivery and erection of a 1,250 kw. turbo-alternator, complete with 
surface-condensing plant, &е., four water-tube boilers (straight 
tube type) and two fuel ceonomisers. Specification, general 
conditions and forms of tender from the engineer and manager. 
Mr. Geo. Tough, and tenders to the Town Clerk, Hay-lane, Coventry: 
by first post May 30. See also an advertisement. 


The Corporation of the City of LONDONDERRY invite tenders for 
supply, delivery and erection of a 400 kw. mixed-pressure d.c. 


—" 
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turbo-generator. condenser, pipe work. floor plates, &с., switch- 
board panels, instruments and connections, economiser, dampers, 
pipes, valves, &c., and feeder cable, connections, &c. Specifica- 
tions, &e., from the city electrical engineer, Mr. В. V. Macrory. 
Tenders to be addressed to the Town Clerk, Municipal Offices, Lon- 
donderry, by May 21. See also an advertisement, 


The Tramways and Electricity committee of BELrAsT Corpora- 
tion invite tenders for motor boosters and switchgear and extension 
of lighting switchboard. Specifications, &c., from the city elec- 
trical engineer, Mr. Thos. W. Bloxam, M.LE.E. Tenders to the 
Town Clerk, City Hall, Belfast, by 10 a.m. May 23. 

St. Pancras (London) Borough Council invite tenders for supply- 
ing 21 Наше arc lamps with 20 suitable iron cradles. Copies of 
specification, conditions of contract and form of tender from the 
electricity department offices, 57. Pratt-street, Camden Town, N.W. 
Tenders to the town clerk (Mr. C. H. F. Barrett) Town Hall, Pancras- 
road, London, N.W., by noon, May 23. 


SOUTHAMPTON Corporation invite tenders for supply of a 1.000 kw. 
steam generator, boiler. alternator and motor alternator. Particu- 
lars, specifications and forms of tender from the borough electrical 
engineer, Mr. Н. Е. Street, electricity works, Western Shore, South- 
ampton. Tenders to the town clerk, Мг. В. В. Linthorne, Municipal 
Offices, Southampton, by May 24. 

The Lighting committee of Ревых Corporation invite tenders 
for supply and erection of flame arc lamps and arc lamp pillars. 
Specifieations, &c., from the еу electrical engineer, Mr. Mark 
Ruddle, Flect-street, Dublin. Tenders, addressed to the Chairman 
of the Lighting committee, 3, Cork-hill, Dublin, by May 20. 


Tenders are invited up to June 14 for supply of 100 party line 
common battery telephone wall sets, IO party line common battery 
table sets, 100 switches, common battery, single extension and inter- 
communication, and 3,000 telephone protectors to the Postmaster- 
General's department in Victoria. Tender forms and specification 
at the Commonwealth office, 72, Victoria-strect, London, S.W. 

Tenders are invited up to June 7 for supply of one frame. main 
distributing, to the Postmaster-General'a department in WESTERN 
AUSTRALIA. Tender forms and specitications from the Common- 
wealth office, 72, Victuria-strect, London, S.W. 

Leicester Tramways committee want tenders for supply of mixed 
pressure steam turbine direct-coupled to 750 kw. d.c. generator, with 
condensing plant, switchboard, &с., and two Lancashire boilers, with 
fuel ecunomiser, piping, &c. Forms of tender from the Tramway 
Engineer, Belgrave-road, Leicester. 

Своурох Corporation want tenders by 11 a.m. May 26 for lighting 
the two isolation pavilions and additions to the administrative block 
of the Borough Hospital, Waddon. Specification, &c., from the 
Borough Engineer. 

The Commissioners of H.M. Works and Public Buildings want 
tenders by Мау 17 for steelwork of Glasgow labour and telephone 
exchange. Forms of tender, &c., from 3. Parliament-square, Edin- 
burgh. 

CLACTON Council invite tenders for annual supplies for the elec- 
tricity department. including electrical service fittings, joint box 
compound, oils, cotton waste, bitumen, &c. Tenders to the Clerk 
by noon Мау 23. 

DaRLINGTON Electricity committee want tenders by May 25 for 
а cooling tower. electrically-driven centrifugal and air pumps and a 
boiler feed pump. Specifications. &c., from the Borough Electrical 
Engineer, | 

St. Paxcras (London) Council require tenders by noon May 23 
for 12 months’ supply of steam coal to their electricity stations. 
Specifications, &e., from the Electricity Department, 57, Pratt-street 
Camden Town, N.W. 

ROCHDALE Electricity committee want tenders by noon May 25 
or supply and erection of battery of accumulators, reversible 
"ster and switchboard panels. Specitication, &c., from the 
Borough Electrical Engineer. 

E d want tenders by May 23 for 830 yds, of o 125 and 

Vs ER WIS triple concentric cable, Specifications, &с., from 

ОР t TI Wright, electricity works, Rhyl. 

Batley Corporation require tenders by noon June 1 for a lighting 

and traction switchboard for the electricity works, Specifications. 

&c., from the Borough Electrical Engineer. 

ico” зы: committee want tenders by 10. ieri 

E : supply of steel girder tram rails and granite setts. Speci- 

: &c., from the General Manager. 

бер КҮ Couneil want tenders by 11 a.m. May 28 for sinking a 

‚ШЕ at the electricity works, Specification, &c.. from 
u Engineer, Squire's-lane, Finchley. 


ReicaTe Council want tenders by May 21 for fire-alarms, &c. 
Specification. &c., from the Town Clerk. 


The Deputy Postmaster-General, BRISBANE (Queensland), will 
receive tenders until noon June 22 for supply of copper wire and 
accessories, covered wire, iron wire, insulators, ironwork and sal 
ammoniac and zines for batteries, Local representation is necessary. 


The acting Town Clerk. WELLINGTON (N.Z.). will receive tenders 
until 4 p.m. May 19 for supply of six pairs of electric tramcar trucks. 
Specifications from the Engineer and Manager, or can be seen at 
13, Basinghall-street, London, Е.С. 


The Board of Control, WiNNiveEG (Canada). will receive tenders 
until May 16 for supply of conduit. construction of conduit runs, and 
supply of sub-station transformers and switching apparatus. Speci- 
fications, &c., from the Power Engineer, Winnipeg. 

The Deputy Postmaster-General, PERTH (W. Australia), will 
receive tenders until 3 p.m. May 24 for supply of four 40 ft. and 10 
50 ft. steel towers, Local representation necessary. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted the tenders of the following 
firms for tramway fittings and equipment :— 

British Westinghouse Co., Dick, Kerr & Co., British Insulated. & 
Helsby Cables, London Electric Wire Со. & Smith's, Liverpool Electric 
Cable Co., General Electrie Co., Western Electric Co., Callender s Co., 
India Rubber, Gutta Percha & Telegraph Works Co.. С. McLellan & Co.. 
North British Rubber Co.. J. G. Ingram & Son, Trwell & Eastern Rubber 
Co., Е. Mountford, Brecknell; Munro & Rogers, Imeson, Finch & Co., 
T. Bolton & Sons, Dyer & Young, P. Hooker, А. Cort & Co.. Micanite & 
Insulators, British Isola Co., Roburine Co., Ebonestos Mfg. Co.. Wiggins 
& Sons, А. Round, Crystalate Mfg. Co... Bulters (Ltd.). Doulton & Co.. 
Е. W. Rowlands & Co., W. C. Wrigley & Co., J. Holroyd & Co.. Hadley 
Bros., West. Bromwich Spring Co.. G. Salter & Co., J. Steel & Sons, 
Tempered Spring Co., Smith Bros. & Hill. Lion Spring Co.. Dart Spring 
Co.. Highton & Co., Player & Mitehell, G. D. Peters & Co., Hurst, Nelson 
& Co., Howarth & Hanson, E. Showell & Sons, Gabriel & Co., United 
Electric Car Co., Anti-Attrition Metal Co., Davis & Timmins. Deptford 
Engineering Co., К. W. Cotterill, Bayliss, Jones & Bayliss, E. H. Bentall 
< Co.. Smethwick Stamping Co., Armstrong, Stevens & Son, Deritend 
Stamping Con J. B. Brooks & Со.. Wilkes (Ltd.), €. Dunn. (Ltd.), 
'Woodall & Co., Central Marine Engine Works, Hunter & English, Blake 
Boiler Wagon & Engineering Con Warren & Sons, East. Ferry-road 
Engineering Co., Head, Wrightson & Co., €. Bunn (Ltd.), J. Williamson 
& Co., Northampton Direct Castings Co., T. Summerson & Sons, J. 
Crowley & Co., National Rail & Tramway Appliances Co.. J. Martin & 
Son, Davis Gas Stove, Diamond Foundry, J. Wells (Ltd.). Brydon & Co., 
J. Crowley & Co. S. Osborn & Con Cammell, Laird & Co., W. Shaw & 
Co., Hadtield’s Steel Foundry Co., Edgar Allen & Co., T. Firth & Sons. 
T. Bolton & Sons, Isaac Storey & Sons, P. & W. MeLellan, Frodingham 
Iron & Steel Co., Dermatine Co, 


London County Council have also accepted the following tenders : 

А. М. Coles (lowest tender) for roadwork and platelaving for recon- 
struction of tramways from Tooley-street to Deptford, 6123.672. 19s. 10d. 
(Three tenders received: highest. £133.920. Chief engineers estimate 
£132,701. Os. 24. Mr. Coles is to be allowed to sublet the plough box 
covers and rain drain boxes to Hadfield's Steel Foundry Co., yokes and 
castings to the Anderston Foundry Co.. tie rods, bolts and nuts to 
Bayliss, Jones & Bayliss, and jumper cables to Callender's Co., W. T. 
Henley's Co. and General Electric Co.) 

David Bridge & Со. for shafting bearings, brackets, &e.. for second 
section of central ear repair depot, £456. 18s. (One other tender re- 
ceived, £553. 8s. Chief officer's estimate £510. Messrs. Bridge & Co. 
are to be allowed to sublet portions of the work to the Empire Roller 
Bearings Co.) 

Alley & MacLellan (lowest tender) for air compressor and receiver for 
second portion of central car repair depot, £187. 103. (Seven tenders 
received > highest £275. 10s. Chief officer's estimate £250. Messrs. 
Alley & MacLellan are to be allowed to sublet the air receiver to Muir & 
Findlay or T. Balmforth, and valves to Dewrance & Co.) 

Patent Shaft & Axletree Со. for 4,800 steel driving wheel tyres for 
tramcars at 21s. öd. each. (Sixteen tenders received; highest 50s. 9d.. 
lowest 17s. Id. Four were lower than the accepted tender, but the 
schedule as to wages was not filled in.) 

John Batt & Uo, for 1.600 steel tyres for driving wheels of tramears at 
los. Ud. each. (Fifteen tenders received: highest 305. Three were 
lower than the accepted tender, but the schedule as to Wages Was not 
filled in. Messrs, John Batt Со, are to be allowed to sublet to Bochu- 
mer Verein Stablwerke (Bochum, Germany) and the Vereinigte Stahl- 
werke van der Zippon und Wissencr Eisenhütten А.С. (Cologne- Deutz 
Germany, the manufacture of the pony-wheel tyres.) ` 

Edinburgh Corporation have accepted the tender of the Т 
Electrical Co. for supply of insulated eable for 
May 15. 191, amounting to £5.202, ITs. 9d. 

At the Council meeting questions were asked as to the tenders su b. 
mitted, and in reply Мг. STEVENSON said any firm would accept the eon- 
tract on the terms laid down by the Council with regard to standard 
wage, but the Council had no knowledge of whether the firm would — 
the standard rate of wages. In their eountry the conditions of labour 
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were entirely different. The point was that the Council was saving £660 


on the contract. He moved approval, mentioning that the lowest British 
tender was £600 dearer. 


Mr. Rawson complained that the Council were penalising their own 
workmen and allowing foreigners practically to take the bread out of 


their mouths. He moved that. the order be given to the British firm 
whose tender was next to the one mentioned. 


This motion was carried by 23 votes to 9. 


Hammersmith (London) Council received the following tenders 
for cables, the names in parentheses indicating where the cable was 
made: Western Electric Co, (accepted), £660 (Woolwich); Standard 
Cable Co., £625 (Germany); Union Cable Co., $658. 48. 9d. (Ger- 
many); Aubert, Grenier & Co., £672 (foreign); Callender's Cable & 
Construcion Co., £700 (Erith); Siemens Bros, & Co., £700 (Wool. 
wich); Johnson & Phillips. £700 (Charlton); British Insulated & 
Helsby Cables, £705. 9s. 4d. (Prescot); W. T. Henley's Telegraph 
Works Co., £710 (London); W. T. Glover & Co.. £715 (Salford) ; 
General Electric Co., £735. 8s. 9d. ; Craigpark Electrice Cable Co., 
£048, 16s. Gd. (Glasgow). 


Wigan Corporation have accepted the following tenders for annual 
stores :— 


for condensers, switching and three-conductor cords ; Gibbs, Bright 
& Со. for h.d. copper wire; W. Wallis for ма. brackets for railway 
rails; Williams & Co. for iron spindles for insulators; H. Rowe & 
Co. for ammeters ; and J. Bartram & Sons for condenser telephones. 


BUSINESS NOTICES. . 


The partnership between Morgan Ivan Manderstjirna Williams and 
Harold W. Couzens (carrying on business as Morgan Williams & 
Couzens), consulting engineers, 39, Victoria-street, London, S.W., 
has been dissolved. Debts by Mr. Couzens, who continues the busi- 
ness under the old name, and at the same address. 


Frank B. Hellon and Herbt. P. Tavernor (trading as F. B. Hellon 
& Co., electricians, 57, Moorfields, Liverpool) have dissolved part- 


nership. Debts by Mr. Е. В. Hellon, who continues at the same 
address. 


Plant for Sale.— Eastbourne Corporation advertise for sale a 50 kw. 
steam alternator. Particulars from the borough electrical engineer, 
Mr. J. К. Brydges. 

* Railway and Travel Monthly." —The first number of this maga- 
zine is just issued. Its articles range over railway matters in general, 
the most interesting being those descriptive of * Twentieth Century 
Railway Development," the new locomotive works of the London & 
South-Western Railway at Eastleigh, and © British Express Trains 
and Locomotives We hope our contemporary will not fail to 
remember that there is an electricity section of railway working. 

Kelly’s Directory of the Building Trades.—We have received 
from Messrs. Kelly’s Directories (Ltd.). 182-184, High Holborn, 
London, W.C., a copy of the 11th edition of this well-known direc- 


torv, which contains 2,530 pages (exclusive of indexes) and about 
300.000. classifications. 


General Electrie Co., Dorman & Smith, Eckstein, Heap & Co., Metallic 
Seamless Tube Co., H. G. Maver & Co., and Morgan Crucible Co.. elec- 
trical accessories; Baxendale & Со. and General Electric Co., electric 
lamps; John Bolton, T. Tyldesley, G. Makinson and 1. Sandback, engine 
room stores. 

Dick, Kerr & Co, Hele-Shaw Clutch Co., Fleming, Birkby & Goodall, 
Brecknell, Munro & Rogers, Watlington & Co., Boydell & Co., №. Andrew 
& Co., British Westinghouse Co., S. Cook & Co., А. Clare & Со. and P. В. 
Jackson & Co., tramcar accessories; В. W. Blackwell & Co. and Imeson, 
Finch & Co., overhead material; R. Young & Co., engine room stores. 

Bermondsey (London) Council have accepted the following ten- 
ders ;— 

Electricity meters, British Thomson-Houston Со. and Ferranti (Ltd.) ; 
time switches, Ferranti (Ltd.); demand indicators, Reason Mfg. Co.: 
cut-outs, General Electric Co. ; ceiling troughs and terminals, General 
Electric Со. ; standard fuses, General Electric Co. 

Walsall. Council has accepted the following tenders :—Rees 
Roturbo Mfg. Co., new transformer and switchgear, £715; Callen- 
ders Co., laying new trunk main, £1.286. 14s. 2d., and extending 
feeders and laying L-t. cables £1,075. 13s. 74. 


Keighley Couneil have accepted the following tenders :— 
E. Green & Son, economiser, £165 ; 


The directory is designed to give complete lists of all the various pro- 
fessions, trades апа businesses connected with the constructive arts, 
and the publishers have spared no pains to make the new edition as com- 
plete and accurate as possible. No distinctions are made in the direc- 
tory: a small town, if a builder carries on business in it, finds a place 
equally with the large provincial city or the metropolis itself. The 
work, which is as reliable as it is possible to make a book of во com- 
prehensive a character, contains; (1) Lists of metropolitan, county 
and borough surveyors ; (2) every ascertainable name in the towns and 
Villages alphabetically arranged under each county; (3) the names 
under cach particular trade (in London and its suburbs) alphabetically 
arranged; (4) the names for the rest of England, Scotland and Wales 
similarly arranged; (5) the names for Ireland arranged under towns 
and trades; and (6) the names for the Channel Islands and Isle of Man 
also arranged under towns. Jt is claimed that the whole of the no mes 
given in the directory have been personally checked by the publishers’ 
canvassers and their returns afterwards arranged by a staff of clerks 
specially trained to the work. The directory is published at 30s. 

* Export Merchant Shippers’ Directory. ' —We have received from 
the Carter Publishing Со., 116, High Holborn, London, W.C.. a copy 
of the 1910 (45th) edition of this directory, which appears to have 
heen carefully revised. The work is divided into two volumes, 
Vol. I. being devoted to London and Vol. П. to the provinces. In 
addition to the list of exporters, places of shipment and classes of 
goods shipped. and the lengthy alphabetical index to the class of 
goods shipped, &с.. much useful information of a commercial and 
business character is given. To increase the utility of the book 
generally, and particularly of Vol. I. (London section), memo pages 
have been interleaved in the itineraries of the City. "The published 
price of the directory 13 15s. 6d. nett. 

* Lloyd's Lawyer."—From “ Lloyd's Weekly News," 12, Salis- 
bury-square, London, E.C., comes a сору of “ Lloyd's Lawyer: 
Legal Advice for All.” which contains much information on legal 
points likely to arise in connection with current business affairs. A 
feature of the publication is that it contains particulars of nearly all 
recent Acts relating to industrial matters, including the Trade Boards 
Act, the Children’s Act. the Labour Exchanges Act, Workmen's 
Compensation, Small Holdings and Old Age Pensions. As might be 
anticipated in a first edition of a book of this character, many im- 
portant subjects are omitted, but no doubt a revised edition will 
include some of those. The work. which contains a great deal of 
information of general use, is published at the popular price of 6d. 

The Coming Holidays —Modified as will probably be the holiday 
arrangements of many business men. owing to the course of publie 
events, the busy man will still be interested in a publication which has 
been prepared for his special benefit to enable him to see at a glance 
the facilities which are offered on one of the best holiday routes in the 
kingdom—that of the London & South-Western Railway. Тһе 
12th annual official illustrated guide to the holiday and health re- 
sorts and show places on this extensive line has just been issued, and 
contains a large quantity of serviceable information and interesting 
illustrations of places in the United Kingdom, the Channel Islands, 


British Thomson-Houston Co., 
Tirrill regulator, £250; British Westinghouse Co., transformer and switch- 
year, $245. 18s. 

Heckmondwike Council have accepted the tender of W. Т. Henley's 
Telegraph Works Со. for cables for extensions to the premises of the 
Bradford Dyers’ Association. 


Walsall Council have accepted the tender of Callenders’ Со. for 


cables at £2.361. 13s. 7d.. and the Rees Roturbo Mfg. Co. for trans- 
former and switchgear, £715. 


Worksop Council have accepted the tender of the Mordey-Fricker 
Electricity Meter Co. for the supply of 50 prepayment meters at 
433. 94. each. 


Hammersmith (London) Council have accepted the tender of H. 
Mansfield for three-way ducts at £246, 133. 4d., less 25 per cent. 


The Bastian Meter Co. have again secured the contract for 5 am- 
pere meters at Edinburgh. 


Southend Council have accepted the tender of Walter Scott (Ltd. ) 
for 50 tons of 40 ft. tram rails at £7 per ton, plus 5s. for royalty. 


Buxton Council have plaeed an order with Ferranti (Ltd.) for 
meters. 


Huddersfield Council have accepted the tender of J. Marsden & 
Son for wiring the Birkby schools at £119. 


Eccles Council has accepted the tender of Bertram Thomas for 
the extension of a traction switehboard for £48, 10s. 


Lancaster Council have accepted the tender of E, Green & Sons 
for the renewal of economisers, at £120. 


The tender of Messrs. Siemens Bros. Dynamo Works has been 
accepted by Walthamstow Council for supply of Tantalum lamps. 


Dartford Council have accepted the tender of Johnson & Phillips 
for cables, and that of the Universal Electrical Mfg. Co. for a feeder 
pillar. 


The contract for the electric lighting of St. Paul’s Cathedral, 
Dundee, has been secured by Mr. T. С. Keay. 


Johannesburg Corporation have placed orders with W. T. Henley's 


Telegraph Works Co. for 1,000 pairs of cut outs, and with Fraser & 
Chalmers for tram rails, fish plates, bolts, &c. 


The Commonwealth Postmaster-General’s Department, South 
Australia, has accepted the tenders of the British Insulated & Helsby 
Cables for jointing sleeves and switching cords ; Western Electric Co. 
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Normandy and Britanny which are reached with easy facility and 
comfort by this company's trains and steamers. These particulars 
include no less than 115 golf courses, in convenient proximity, 
many hundreds of hotels, furnished houses and apartments, and 
other information which will save time and temper in the solution 
of the difficult annual problem * Where to spend a holiday." 50,000 
copies of this guide have been issued, and it can be obtained free at 
any station on the L. & S.W. system, or from any of the company's 
agents at home or abroad. | 


CATALOGUES, &c. 


OxE-warr Batrery Lamps.—Measrs. Siemens Bros. Dynamo 
Works have issued a price list of one-watt battery lamps suitable 
for use on pressures between 2 and 16 volts. 
These lamps have filaments of drawn wire and 
an efficiency of about 1 watt per candle- power. 
Users of this type of lamp should apply to 
Messrs. Siemens for this list. as it contains full 
details whereby great reductions are obtainable 

и when large quantities of these Jamps are 
purchased. The accompanying illustration 
| : gives a good idea of the general 
| appearance of the lamps. 

Two-PIN Prvo.—Messra. Marsh, 

Son & Co. have placed on the mar- 

ket а new two-pin plug whose 
special feature is its flatness. 

WIRE ROPES AND FITTINGS FOR 
MiNING.—Messrs. W. N. Brunton 
& Son have ready а new cata- 
logue dealing with this subject. In- 
cluded in the booklet are particulars likely to be of use to mine 
managers. Those of our readers interested in this branch of work 
should obtain a copy of the catalogue. 


SIEMENS’ WOOLWICH AND DaLston Works.—From Messrs.Siemens 
Bros, & Co, comes a pamphlet in which a full and interesting descrip- 
tion of the company’s works at Woolwich and Dalston. The details 
are likely to be of considerable interest to our readers. as in the latter 
works Tantalum lamps are manufactured, and we propose to recur 
to the subject again. 


ALTERNATING -CURRENT AND INDUCTION Morors.—Messrs. T. 
Harding Churton & Co. forward an interesting pamphlet on this sub- 
ject. The question is dealt with not only from a commercial, but 
also from a technical point of view, and the information given should 
be of service to intending purchasers of motors. 


STERLING TELEPHONES.—The Sterling Telephone & Electric Со. 
Sed a publication dealing with their common battery automatic 
lntercommunication telephones. 


1 ч . * . 

GEARING,—À pamphlet from the Buffoline Noiseless Gear Со. in- 
forms us that the company are bringing out a new catalogue dealing 
with gearing for all purposes and with Buffoline pinions made by a 
special process, 


MOTOR - srARTERS.— The Braulik Engineering Co. have ready a 
ncw list of motor-startera, controllers, &c., and a list dealing with 
motors and dynamos. 


ү UH Cars For Lirrs.—Messrs, А. & Р. Steven have pub- 
n à catalogue showing their designs of wrought-iron and wood 
ift ears, The catalogue is amply illustrated throughout, and indi- 


ii that the range covered by the firm in their manufactures is а 
arge one, 


Imports.—The following are official values of electrical machi- 
Ho material and apparatus imported into this country (a) during 
"pri. 1910, and (b) during the current year from Jan. 1 to April 30, 


WwW P ac . M 
i the increases or decreases compared with the corresponding 
periods of 1909 ;— 


Ban) machinery (a) £44,170 (increase £9,579), (b) £181,589 (in- 
; w ah, ); telegraph and telephone cables (a) £15,743 (increase 
ratus ae ae 921 (increase £20,563); telegraph and telephone appa- 
" m Ж £16,895 (increase £690), (b) £58,796 (decrease £1,731); other 
"m pis and cables, Tübber insulated (а) £12,987 (increase 
Poi, $) £49,227 (increase £31,205); with other insulations (а) 
£u не £5,148), (b) £8,894 (decrease £28,967); carbons (а) 
£39 ye (increase £658), (b) £46,291 (increase £226); glow lamps (а) 
oes £10,082), (b) £172,954 (increase £11,283) : ar» lamps 
$6.95 “Але searchlights (а) £125 (decrease £143), (b) £1,401 (decrease 
f 25 t pans of are lamps and searchlights (other than carbons) 
Wi. 13,066), (b) £24,199 (increase £8,077) ; primary and secon- 
Total of 018 (а) £4,384 (increase £310), (b) £13,841 (decrease £4,440). 

ot electrical goods and apparatus, other than machinery and tele- 


Maph and telephone wi 112,341 (increase b) £460,718 
(increase £29,219. е wire (a) £112,341 (increase £8,170), (b) , 


—< 


Exports.—The exports of electrical machinery, material, &c., (а) 
during April, 1910, and (b) during the current year from Jan. 1 
to April 30, and the increases and decreases compared with the 
corresponding periods of 1909, are as follows :— 

Electrical machinery (a) £144,737 (increase £5,170), (b) £462,498 
(decrease £11,667); telegraph and telephone cables (a) £60,896 (in- 
crease £13,406), (b) £804,136 (increase £658,402); telegraph and tele- 
pone apparatus (a) £17,126 (increase £1,451), (b) £52,480 (decrease 
£13,145); other electrical wires and cables, rubber insulated (а) £39,229 
(increase £13,030), (b) £137,426 (increase £48,612) ; with other insulations 
(а) £32,443 (increase £12,426), (b) £79,131 (decrease £792); carbons (a) 
51.612 (increase £1,204), (b) £6,190 (increase £23,719) ; glow lamps (а) 
£9,977 (increase £4,855), (b) £41,807 (increase £19,276) ; arc lamps and 
searchlights (а) £1,954 (increase £979) (b) £6,922 (decrease £142) ; parts of 
arc lamps and searchlights (other than carbons) (а) £1,162 (decrease £63), 
(b) £4,680 (decrease £1,614); primary and secondary batteries (a) 
£7,201 (decrease £767), (b) £33,570 (decrease £4,831). Total of clec- 
trical goods and apparatus, other than machinery and telegraph and 
telephone wire, (a) £207,083 (increase £54,828), (b) £1,318,079 (increase 
£741,770). 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The public examination took place last week of William Henry 
Palmer, electric light contractor. &c., formerly carrying on business 
in Great Castle-street, London, W. 

In April, 1909, debtor sold his business to а company, which took over 
the assets, but not the liabilities, and he stated that he owed £1,070 
to unsecured creditors and had no assets. Attributed his failure to trade 
losses and bad debts. 


A first and final dividend of 3s. will be payable on May 23 (or 
subsequent Mondays and Wednesdays) at the offices of F. Nicholls 
White & Co., 14, Old Jewry-chambers, London, E.C., to creditors of 
C. Н. W. Biggs (trading as Biggs & Sons), printer and publisher, 
139 and 140, Salisbury-court, Fleet-street, E.C., and Glebe Lodye, 
The Glebe, Champion Hill, S.E., London. 

A dividend is to be paid in respect of the separate estate of J oseph 
G. 5. Cunnington, electrical engineer and contractor (lately trading 
with Н. P. Allison, as Laing. Wharton & Cunnington, at 7, Creat 
Newport-street, London, W.C.) Claims to Mr. А. Page, 28, King- 
street, Cheapside, London, E.C., by May 24. | | 

A dividend is to be paid to creditore of Walter S. Jenkinson, 
electrical engineer, Rodborough. near Stroud. Claims to Mr. С. 
Scott, Station-road, Gloucester, by Мау 24. 


À meeting to receive an account of the winding up of the Himalaya 
Eleetrie Railway (Ltd.) will be held on June 10 at 28, Chapel-street, 
Liverpool. 


The Failure of S. W. Hart.—.4n Explanation.—In reference to a 
paragraph appearing on р. 168 of our last issue we have received the 
following letter from the Hart Accumulator Co. (Ltd.) :— 

TO THE EDITOR OF THE ELECTRICIAN, 

Sir: We wish to correct an erroneous impression that has arisen in 
some quarters in regard to the notice appearing in your issue of the 6th 
instant. relative to the meeting of creditors of Mr. S. W. Hart last 
Wednesday at the London Bankruptcy Court. 

According to the report you publish it appears that Mr. Hart stated 
he was the inventor and patentee of the Hart Accumulator, and we wish 
to make it clear that there is no truth whatever in this statement of his, 
as the inventor and original owner of the * Hart " patents was our pre- 
sent engineer and managing director, Mr. Е. J. Clark. 

The matter is one which in no way concerns the position of our сот. 
pany, as although the name of Mr. Hart is associated with our own, this 
was only by reason of him being financially interested in one of our 
patents, and Mr. Hart has never taken any active part in the manage- 
ment, so that our business will not be affected in the slightest decree. 

In regard to the debtor's statement that he attributed his failure to 
the depreciation in value of his shares, we fail to understand why this 
excuse should have been put forward, as out company has never been in 
а better position than it is to-day. From the date of formation of the 
company up to the present time our business has been steadily de velop- 
ing, and our works have been enlarged time after time to cope with the 
large demand that we have had to meet for our storage cells. We much 
regret that the name of our company has been brought by Mr. Hart into 
the matter of his bankruptey, as there was not the slightest reason for 
him doing so, and as the report you publish only concerns the debtor's 
own private affairs we should be very glad if you will insert this explana- 
tion in your next issue to avoid any further misunderstanding. 

THe HART ACCUMULATOR Со. (Lro). 

Stratford, London, May 10. F. J. Holmes. 


“The Inventions of Nikola Tesla."—' The Electrician " 
Co. have inquiries for copies of Mr. T. C. Martin's book, pub- 
lished about 1894, entitled " The Inventions of Nikola Tesla.” 
Anyone desirous of disposing of copies of this book will please 
address the Publisher, 1, 2 and 3, Salisbury-court, Fleet-st reet 
London. 
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PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note. ~The wndermentioned Applications (except those marked 1) are not open to 
nublic inspection until after acceptance of Complete Specifications. 


2 Those marked ® are 
преп for inspection 12 months after the date attached to them, if they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 
February 14, 1910. 


3,567 SNASGE. Telephone recciver rest. 

3,578 Dutton & McKenzie & Но АМО. Signalling and interlccking for railways and 
tramways. (Addition to No. 784 09.)* 

3,582 Улп. Call boxes for telephones and the like. 


3.637 Patterson. Electric cab-controlling system for railways.” 
February 15. 1910. 


3.651 Ruston, Electric contacts for electric incandescent lamps and the like. 
3.697 Lux, Electrically controlling valves. (Date applied for, 15 2.99.)%F 
3,706 Comings. Packine incandescent electric lamrs and similar fragile articles. 
3,729 GUNNER, 


Shade carrier ring for electric lamp-holders and the like. 

3,733 MARSEILLE & Gouin. Manufacture of alkaline accumulator electrodes for pre- 
venting the dropping of active material therefrom. (Addition to Мс. 15,373.09. 
Date applied for, 8 3 29.) *T 

3,756 CHISHOLM-ELLAMS. Facilitating the recording of telephone calls. 


February 16. 1910. 
52 CuxNINGHAM. Maensto-dynamo armatures.* 


3.8 

3.418 Siemens Bros. & Co. & DigsgLHoRsT. Electric cables.” 

3.833 B.T-H.Co. (С.Е. Co., U.S.) Material suitable for insulation and other purposes. * 
3,347 HenkeL. Controlling devices for electrically-operated machines. * 


February 17, 1910. 
3.867 Peace. Flame arc lamps 


3.883 Hove. Fusible cutouts tor controlling electric circuits. 

3.914 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
Arrangements for regulating the position of the brushes on the commutator of a 
dynamo-electric machine.” 

3.915 Sipsens Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Gerrnany.) 
Voltage revulation of dynamo-electric machines.* 

3.926 & 3,927 A. P. Lunprerc.G. С. Lunpuerc & Р. A. LUNDBERG. 


3, U. LU ; Switches or other 
accessories used on electric lighting, heating or power circults. 
3954 Ramspottom. Electric safety switch. 


3.977 Dicker. (Benjamin Electric Mtg. Co., U.S.) 
descent lamps. * 


3982 B.T-H. Co. (С.Е. Co., U.S.) Signal systems for railways and the like. 


February 18, 1910. 
4.066 Rocers. Isolatine and feeding electric cables and fittings for portable or fixed 
electric lamps. 


Portable holders for electric incan- 


February 19, 1910. 
4.115 Lucas, WALMSLEY & WALMSLEY. Apparatus ior distributing electricity. 
4.127 Hunt. Indicating and measuring leakage from electric circuits. 

171 WesTINGHOUSB Ert&cTRIC Co. Electromagnetic brakes. (Date applied for, 

3:3 799.)*+ 
4,182 Grover ё Glover & Со. Electric resistance. 
4,183 Grover & Grover & Со. Electrical contact. 
4484 Gicver & OLovER & Сс. Ceiline rose for electric liehts. 
4.186 Guover & GLovER & Co. Сота shortener for electric circuits. 
4,190 Стввѕ ё SANDicROFT Founpry Со. Eisctrical controllers. 
February 21, 1910. 
4,230 CUNLIFFE, CUNLIFFE & DewnursT. Electric contacts for operating signal and 
other apparatus on electric tramways or rail ways. 

4.251 Hinps & James. Fixing telegraph, telephone and like wires to insulators. 


4.257 Wang. Re-settine devices for the trolleys of electric car systems or the like. 
4,262 Siemens Bros. Dynamo Works & PARKER. 
voltaee transformation. 


4.263 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Revulation of electric frequency transformers." 
4.273 STROMBERG & WILLIS. Electric meters.* 


4.299 CUNNINGTON. Twin electric incandescent lamp-holder. 
4.309 DRYSDALE. 


Means for supplying power to elcctrically propelled vehicles. : 
4.318 THOMSON. Circuit-closers.® 
4.320 Harpy & HUNGERBUHLER. 


Dynamo-tlectric machines for 


Electrical accumulators. 


February 22, 1910. 
4.386 SmitH, Electric cutouts. 


4.398 MARINO. 


Separators for electrica! batteries and electrolytic apparatus, 
4.440 GOTTSCHALK. Telephone transmitters.” 
4.463 TAYLOR. 


February 23, 1910. 

Charging or discharging accumulators or secondary batteries. 

4,467 ELDRED. Electrical lamps and other goods having leading-in wires sealed through 
them.* 

4,53] Brown. Relay apparatus. 


4.533 Sipay. Combined fastenings and electric light controlling devices for doors. 
4,567 PESCATORE & Турок ACCUMULATOR Co. Ventilation of electric accumulator cells, 


February 24, 1910. 
4.599 Paur. Electrical terminals. 
4,614 TAYLOR. 


Means for limiting short-circuits in alternating and direct-current 
circuits. 


4,645 Совнам. 


м. Resuscitating the negative plates of secondary batteries and assisting 
in their formation. 


4.648 MiLLARD & FOSTER. 
4,569 DRYSDALE. 


Trolley head for use on electric tramcars and th? like. 
4,678 RoCKSTROH. 


Electrical transmission dynamometer. 
Controlling device.” 


4,696 о Systems of and apparatus for the control of electric translating 
evie3s. 


4,697 WHITE & САКІСНОЕҒ. 


Control of electrically-operated switches. 
tor, 26,2/09.)*t 


February 25, 1910 
4,713 Barnes & Jensen. Electric lifts and other lif 
4.722 SuirH, Electromotors. 
4.724 TayLor. Commutator cleaning hand tool. 
4.729 McCLeLLaAnp. Portable electric furnace or heater. 
4.736 ELECTRIC CONSTRUCTION Co. & PENSABENE. 


starting induction motors. 
4.738 EGGINGTON. 


Device for checking telephone calls. 
4.744 Hotmes. Starting switches for electric motors. * 
4,758 Coster. Maenet-dynamos for liehting and other purposes.” 
4.783 Avams Mra. Со. (Cutler Hammer Mte. Co., U.S.) 
trolling alternatine-current motors.* 
4,811 Wuite. Control of electrically-operated switches. 
4,814 ApAMs МЕС. Co. 


(Date applied for, 27/2/09.)t 
(Cutler Hammer Mfg. Co.. U.S.) Motor controllers. * 


ts and like apparatus. 


February 26. 1910. 

4885 & 4886 Јонмѕом & РнимрРз & Brockig. Maeazine arc lamps. 

4.887 GRAFTON. Apparatus for obtaining constant potential in an electric circuit. 
4,893 B.T.-H. Co. & Dawson. 


Cocling of commutators of dynamo-electric machines. 
4.906 BERNERS. Switches for electrical transformers. 
4.907 Farny. Dynamo-electric machines. (Date applied for, 1/3’09.)*t 
4,910 Marcont’s WIRELESS TELEGRAPH Co. & FRANKLIN. 

stations, 


(Date applied 


Resistances us2d in connection with 


Devices for starting and соп” 


Wireless telegraph receiving 


February 28, 1910. 
4.931 Hirst & Вкоок. Starting apparatus for electric motors. 
4.936 Swirt & Baxter. Electric clocks. 
5.004 MILNE. Attachments for telephones. 
5.034 Ferranti. Regulation and control of electric currents. 
5.036 WALL. Coin-freed apparatus for use with telephone call boxes and other purposes, 
5,044 В.Т.-Н. Co. (С.Е. Co.. U.S.) Control of alternating-current electric motors. 
(Date applied for, 24/3/09. Comprised in No. 7.114, dated 24:3 09.) 
5,048 HiNsKv. Insulating conduits for electric wires or conductors.* 
March 1, 1910. 
5.054 Dean. Protected or armoured electric switch fuses. 
5.085 RAILING & GARRARD. Electric switches. 
5.086 RoBERTs. Alternating current static transformers. 
5,098 Jackson & Fourntss. Electric current collector gear. 
5,117 & 5.118 Sigmens Bros, Dynamo WoRks, KIEFFER & SCHAFFER, KLOss. Ventis 
lation of dynamo-electric machines. 
5.119 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Germany.) 


Regulation of speed of polyphase electric motors.* 
5,133 FessENDEN. Electric signalling.* 


March 2, 1910. 

5,178 MACFARLANE. Electrically-driven centrifugal machines. 

5.221 Morris & Lister. Electrical switches and the like. (Addition to No. 21.938 07.) 

5,246 GoRHAM. Resuscitating the negative plates of secondary batteries and assisting 

in their formation. 

5.261 & 5.270 Apams МЕС. Co. (Cutler Hammer Mfg. Co., U.S.) Multiple-switch 

devices for electric motors.* | 

5,266 Р (Poldihütte Tiegelguszsthalfabrik, Austria.) Electrica! induction 

urnaces. 

5,278 ADAMS Мес. Co. (Cutler Hammer Mfg. Co. U.S.) Controllers for elcctric 

motors. 

5.282 RENDLE & Сноксниі. Holding submarine cables.* 

5,289 ScouLAR, ScOULAR & Everett. Incandescent electric lamps. 

March 3, 1910. 

5.299 CowcHER. Electric ignition apparatus for internal combustion engines. 

5,313 Harvey. Electrical indicators for use on trams. trains and the like. 

5.360 Cu&gvAs, Corpo & Davita. Trolley wheels for collecting electricity. 

5.374 Creep & Courson. Telegraphic transmitters. 

5.383 Микросн. (William Macllwaine Robinson, South Africa.) Devices for connects 
ine telegraph, telephone and other wires or conductors to their insulators cr 
supports. 

5,388 LEbERER & WESTINGHOUSE METAL FILAMENT LAMP Co. Manufacturing metal 

flaments for incandescent electric lamps. (Addition to Мо. 6,936 29.) 


March 4, 1910. 

5.401 Howarp & ALLEN. Switching apparatus. 

5,416 RatLiNG & Ансого. Arc lamps. 

> Slemens-SCHUCKERTWERKE С.м.В.Н. Arc lamps. (Date applied for. 9 '3:09.)* 

5,479 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
Current commutation of commutator frequency changes. * 

5,486 SuLMAN & PICARD. 


Separation and recovery of metals from their ores by means 
of electrostatic methods. 


March 5. 1910. 
5,553 BiucHAM. Wireless telegraphv and telephony. 
5,554 BiNGHAM. Duplex wireless telegraphy. 
5555 BincHam.  Radio-telegraphy. 
5.561 Tiro Livio CARBONE. Arc lamps.* 


5.571 MibpzLEY & VANDERVELL. Electric switches.® 


" March 7, 1910. 
Unidirectional current machines. 
Terminal piece for fixing to wires or cables. 


652 Hitt & TRIER & Martin. Constant-current dynamos. 
‚654 WATKINS. 


5 

5 Insulators for supporting the current rails or conduc.ors. 
to No. 21.526,09.) 

5.659 Harrison. Electric lighting arrangements 

2 


‚660 MaALAcHOWSKI. Arclamps. (Date applied for. 30/7 '09.)*t 


‚691 Lake. (Fabrik Elektrischer Zunder G.m.b.H., Germany.) 
electro deposits. * 


5.594 BARNHOLDT. 
5.639 GROVES. 


(Addition 


Producing porous 


SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. 

24.634 Dick, Kerr & Со. (Thury) Regulators for dynamo-electric machines. | 
24,643 TavLoR. Charging and discharging electric accumulators. (Cognate applicas 

tions, 1.959.09, 9,666/09, 10.913;09, 11,958/09, 13.250 09 and 13,7019.) 
25,844 CroucH & E1TcHELLs. Electric lightine or heating systems. 
27.242 Croucu & ETcHELLS. Electrical distribution systems. 
DE BINGHAM. ‘Telegraphic recording apparatus. (Post-dated 22/7/09.) 
SIEMENS Bros. Dynamo Works, HIRD & GRIMSTON. 


Searchlights or projectors. 


1909 SPECIFICATIONS. | | 
534 VANDERVELL. Combined magneto and coil sparking mechanism for internal 
combustion engines. (Post-dated 9/8/09.) 
843 


BOWDEN., ANDERSON, ATCHLEY & BULL. 
and the hke. 


Supports of overhead electric cables 
1.582 THOMAS. 


Electrical power transmission. 


(Cognate application, 14,560 09.) 
3,195 CRookELL. Attachment device for the shades of electric lamps. (Post-dated 
4/8:09.) 
3.709 КогЕміме. 


Electrical heating devices. (Dat? applied for, 19/3/08.) 
ApbAMs-RANDALL. Telephones. 
3.851 СвЕЕЗЕ. Electric clocks and like instruments, 
REASON & REASON МЕС. Co. Electric winding devices. 
3,906 Siemens Bros. Dynamo Works, BROADHEAD & HAWKINS. 
lighting by electricity. 
3.917 WiTzENMANN. Armouring electric cables. | : 
4030 UwTERBERG & Herme. Contact-breaker for maeneto-electric sparking appa 
ratus for internal combustion engines. (Date applied for, 8.8.93.) . 
4,093 Brook & Hirst. Multiple electric switches and automatic circuit-breakers. 
(Cognate application, 16.678;09.) -— 
4164 ВТ.-Н. Со. (С.Е. Co., U.S.) Filaments or coherent conductors oi refractory 
material. 
STANSFIELD & Hatt. Method of and apparatus 
dynamo-electric machiner 
4,250 В.Т.-Н. Со. (С.Е. Со., Ч 
granted.) 


4.374 BUCHANAN. Continuousecurrent dynamo^-electric machines. 


4,472 ALLGEMEINE ELEKTRICITATS Ges. Controllers for dynamo-electric motors. (Date 
applied for, 24/2 08.) 


4.480 NikirororF. Relay for telephone and weak alternating currents. 4 alicys 
4,574 Soc. FRANCAISE ELECTROLYTIQUE. Extraction of copper from its or2s an 
(Date applied for. 25/1/08.) d the like. 
4,600 ScuorigLD. Epwarps & TickgLL. Signals for railways, tramways and ui- 
(Post-dated 13/8/09.) 


4,672 Berry. Electrical heating apparatus, | p efin: d 
5.093 McsER. Generating a synchronous alternating current of limited or de 
strength. 


5081 Murpuy. Rectifylne electric currents. 

5,114 HEvWORTH. Secret telephone transmitters. 

5,168 Скомртом & Co., MACFARLANE & BuRGE. 
ratus and system. 


5.223 Lacey. Safety shut-off appliance for eleztrical controllers, 
5.302 Tate. Electric terminals. 


K 
5,360 Burks. Production of magnets from cast iron. à | 


Systems of train 


for controlling the voltage of 


. 


y x 
S) Electric switches. (Request under 5°. 19 not 


: А 1° 
Electrica! teger.cz-i.ve control агр 
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COMPANIES’ MEETINGS AND REPORTS. 


oars, 


Eastern Telegraph Co. (Ltd.) 

The seventy-sixth ordinary general meeting of this Company was held 
on Wednesday, under the presidency of Sir Jons WoLre Barry. K.C.B. 

The S9ECRETARY (Mr. A. R. Hardie) having read the notice con- 
vening the meeting, 

The CHAIRMAN said: Gentlemen, I feel sure that the stockholders 
at this meeting will like to take the opportunity, as a corporate body, of 
expressing to the Throne their sense of the great public disaster which 
has overtaken the nation in the death of our beloved Sovereign. King 
Edward УП. It ix a loss which is not only a publie disaster, but which 1 
think appeals to most of us—in fact, I may say to each and all of us—as 
а deep personal loss. The services of the late King were not confined to 
his own country and to the Empire over which he so well presided—they 
were reaily world wide. for the influence of his Majesty was felt in every 
part of the globe, I am, therefore, certain that the stockholders will feel 
with me that. as it happens we are assembled in general meeting just 
after the death of the King. а resolution should go from the meeting 
expressing not only their sense of the great public loss which has been 
sustained, but also of their profound sympathy with his Majesty, their 
Majesties the Queen and the Queen Mother, and with the other members 
of the Royal Family in their heavy bereavement. I, therefore, beg to 
propose the following resolution 

“That the stockholders of the Eastern Telegraph Со. in General 
Meting assembled hu mbly beg leave to ex press to his Majesty the King their 
profound grief at the death of hix illustrious and universally-beloved father 
King Edward VII, and to offer their respectful sympathy with his Majesty 
the King. their Majesties the Queen and Queen. Mother, and with the other 
members of the Royal Family in their berearement. The stockholders 
further ask to be allowed to express their profound and dutiful aitachment to 
the Crown and their heartfelt sense of loyalty to his Majesty.” 

The MARQUESS OF TWEEDDALE seconded the motion, which was 
carried unanimously, all present upstanding. 

The SECRETARY afterwards read the auditors’ report. 

The CHAIRMAN then said: Gentle nen, I am glad to sav the direc- 
tors are able to present a satisfactory report. to the stockholders. The 
gros revenue for the half-vear amounted, in round numbers, to 
£620,900, as against, for the corresponding half-year of 1908, £566,100, 
or an increase of £54,800, The income from messages and other receipts 
shows a satisfactory increase of £49,200, while interest on investments, 
&c., is £5,600 more than for the corresponding half-vear. Тһе improve- 
ment shown in our message receipts is spread over practically every 
branch of our traffic, and is largely attributable to business having 
reference to rubber and oil. It is, however, satisfactory to note that the 
receipts from traflic exchanged with South Africa show an increase of 
£10,000, while the receipts from trattic with India are £12,500 more than 
they were for the half-vear to December, 1908. The South African 
athe was not affected by the boom in rubber and oil, the improve- 
ment being due to commercial activity generally, On the expenditure side 
it will be seen that the expenses for the half-year amounted, in round 
eo MINE for the half-vear ended: реши, 

» £205,000, case of £3,100. The ordinary working expenses 
have increased by £2,900, while differences in exchange have adversely 
affected the comparison of the two half-vears to the extent of £7,000. On 
the other hand, the item in the accounts under the heading of expenses 
attending maintenance of cables is £6,600 less than for the corresponding 
half-vear, хо that the nett result shows a decrease in the total expenses— 
ах l have already stated—-of £3,100. The actual expenses attending 
maintenance of cables show ап inerease of $4300; but the amount 
received from foreign governments and other telegraph companies. in 
respect of the charter of our cable ships is £10,900 more. this half-year 
than in the half-vear to December, 1908, the nett result being a reduction 
In the expenses of £6,600. 

l referred at the last mecting to the operation that had been in progress 

or some time of gradually renewing the original Aden-Bombay cable. 
During the half-vear a further 100 knots have been renewed, the cost of 
Which, amounting to £10.676, has been charged as usual against the 
a reserve fund. There are about 220 knots of this No. I section 
b D be renewed, It has been decided to increase the reserve which has 
n made as à provision on account of the market fluctuations of our 
eserve fund Investments, and a further £50,000 has accordingly. been 
taken from the general reserve fund for this purpose, making a total 
d ES account of £180,000. At the time this fund was 
п a po the investments amounted to about £1.300.000, and а 
date of т dias 10 per cent. on this amount was set aside. At the 
uns ios чеш we have over £1,800,000 invested, and by in- 
adopted m UN en to £180,000 the Board Is continuing the principle 
сара Те is А approved in 1907. 1 think the nett result | {һе 
carry оо жо) w considered satisfactory, as we have been а М to 
shi. PAUL. to the general reserve fund. than we did in 1908, 
cent. aming the pavment of the usual dividend and bonus of 7 per 
a ae и in the report on the subject of an extended 
mk spatiale ex ted Companies have long been anxious to make 
of British Im en ment whereby a considerable addition to the bcc 

PHP "es Heus might be distributed throughout the whole of t е 
with the fois ve MA and dependencies might be more in s 
that а и s of the mother country. You may remem It 
exchanged with at reduction in the rates of ordinary press messages 

ged with India, South Africa, Australia and many other places 


eee ee ————— MM Án 


was brought into operation in August last усаг, and these rates remain 
in force, and are all in the above direction of greater inter-communication. 
But to attain more fully the special object which we had in view, it waa 
necessary to make some arrangement by which the press conveying the 
news to the publie through the medium of their publications should be 
allowed to send a greater number of words without addition to the contri- 
bution hitherto made by them. 

It was not an easy matter to bring about a practical scheme acceptable 
to everyone, but Гат glad to say that after much consideration and con- 
sultation with those interested in this important matter, we have heen 
able to begin а service by arrangement with Reuters Company. The 
arrangement enables that agency to have the distribution of 150,000 
words per annum of Imperial news at Aden, which place is en route to all 
the Eastern colonies and dependencies of Great Britain. On the way to 
Aden the news is also made use of to supply Gibraltar, Malta, and 
Egypt. It is sent on to South Africa, and used en ronte for Zanzibar, 
Uganda, Seychelles and Mauritius, From Cape Town it is telegraphed 
to the British colonies on the West Coast of Africa. At the present time, 
part of the news is sent on for distribution from Aden to India, and is 
atailable for distribution amongst the Indian newspapers. We hope 
that in a very short time arrangements will be made with the Indian 
Government whereby the public in India may have the benefit of the 
whole of the increased service. Negotiations are still in progress, and 
we hope that before very long the British colonies of the Straits Settle- 
ments and Hong Kong will also receive the additional news, and similar 
negotiations are being carried on for the extension of the service to 
Australasia. 1 now move the adoption of the report and accounts, and 
the payment of the dividends and bonus set ont therein. 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Sir John 
Denison- Pender, K.C.M.G.) seconded the resolution, which was carried 
unanimously, 

A hearty vote of thanks to the Chairman, Directors апа staff for 
their able administration of the Company's affairs was then carried 
unanimously, and the proceedings terminated. 


Eastern Extension Australasia & China Telegraph Co. (Ltd. 


The seventy-third ordinary general meeting was held on Tuesday, under 
the presidency of Sir JOHN WoLre Влкку, K.C.B. 

The GENERAL MANAGER (Mr. F. E. Hesse) read the notice cons 
vening the meeting and the auditors! report. 

The CHAIRMAN said : Ladies and gentlemen, we meet to-day under 
the shadow of a great national bereavement and disaster in the death of 
King Edward, who was a monarch revered and appreciated by the whole 
country, and, I may sav, by every civilised nation—a monarch whose 
wise judgment and profound political wisdom, combined with a personal 
interest and sympathy with the highest and lowest of his subjects, were 
most remarkable. His high qualities were and are highly appreciated 
by one and all, so that cach one of us feels his death to be not only a 
public disaster, but also a deep personal loss. 1 fecl sure that the meet- 
ing will wish to record its sense of loss, its sympathy and condolence 
with the King and the Royal Family, and its attachment and lovalty to 
the Crown; and therefore E wish to move for the acceptance of this 
mecting—" That the shareholders of the Eastern Extension Australasia 
& China Telegraph Co., in general mecting assembled. humbly beg leave 
to express to his Majesty the King their profound grief at the death of 
his illustrious and universally beloved father King Edward VII.. and to 
offer their respectful sympathy with his Majesty and the Royal Family 
in their bereavement. The shareholders further ask to be allowed io 
express their profound and dutiful attachment to the Crown and their 
heartfelt sense of loyalty to his Majesty.” (Hear, hear.) 

The MARQUESS OF TWEEDDALUE, K.T., seconded the resolution. 
which was approved by all present upstanding. 

The CH AIRMAN (continuing) said: Turning now to the accounts. when 
I last addressed vou 1 mentioned that the commercial depression which 
had prevailed in the Par East for some considerable time, and had adversely 
affected our traffic receipts, appeared to be at last passing амау. The 
Improved report and. accounts now before the meeting show that. the 
views | then expressed were justified, and I am happy to say the present 
outlook appears to be still encouraging. | у 

Dealing with the revenue, you will find that the figures for the past 
six months show that the gross receipts amounted in round numbers to 
£315,000, against £307,000 for the correspondiny period of 1908, showing 
an increase of 8.000. ‘The actual result, however, is better than these 
comparative figures indicate seeing that £15,000 of exceptional revenue 
in connection with the Tasmanian cables was included in the accounts 
for 1908 which does not appear in the present accounts : consequently 
if this exceptional revenue were left out of the comparison, the receipts 
would show an increase for the half-vear of roundly £23,000. The work- 
ing and other expenses amounted in round numbers to £143,000. avainxt 
£151,000 for the corresponding period of 1908, showing a decrease of 
£8,000, which is principally due to the expenses attending the main- 
tenance of our cables having been considerably less during the past six 
months than in the same period of the previous vear. Comparing the 
figures for the whole vear, the results are as follows :— Gross receipts 
amounted to £606,000 for 1909, against £597,000 for 1908, or an orent 
of £9,000. The expenditure amounted to £337.000 for 1909, against 
£339,000 for 1908, showing a decrease of £2,000. Thus, in spite of the 
depression in the first half of 1909 the net result of the past vear'a working 
was £11,000 better than in 1908. ‘The net. profit for the half-year waa 
roundly £152,000, and, after adding nearly £59,000 brought forward from 
the previous half-year, there remained an available balance of £211,000, 
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The usual quarterly interim dividends of 2s. 64. per share were paid 
during the past vear, and it is now proposed to distribute a final dividend 
for the усаг of like amount, making a total dividend of 5 per cent. It is 
also proposed to pay а bonus of 43. per share, or 2 per cent., making а 
total distribution for the vear 1909 of 7 per cent. on the share capital. 
'The usual additions have been made during the past year to the mainten- 
ance ships’, insurance, and depreciation funds, and, after applying 
£30,000 of the revenue balance to the general reserve fund, the sum of 
£26,000 is carried forward, or £8,000 more than in the corresponding 
period of 1908, when £18,000 was carried forward, | now move the 
adoption of the report and accounts, and the de laration of the dividend 
and bonus set out therein, 


The MARQUESS OF TWEEDDALE seconded the resolution, which 
was carried unanimously. 

Resolutions re-electing the retiring Directors (the Marquess of 
Tweeddale, К.Т., and Sir John Wolfe Barry, К.С.В.) and the auditors 


were then carried, and а cordial vot» of thanks to the Chairman. 
Directors and staff brought the proceedings to a close. 


Western Telegraph Co. (Ltd.) 

The seventy-third ordinary general mecting was held on Wednesday, 
under the presideney of Sir Jon Wore Barry, K.C.B. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting and the auditors’ report. 

The CHAIRMAN then said: Gentlemen, before proceeding to the 
regular business of the general meeting, I feel quite certain that the stock- 
holders of the Western Co. will like. as they are assembled at this sad time, 


when we are all mourning the death of our King, to approach the Throne 


with some resolution of sympathy, condolence and loyalty. 


The Eastern 
and the E: 


istern Extension Companies have both adopted a resolution 
and I shall ask vou to make it your own, so that all the three companies 
—the Associated Companies--can send а resolution in the names of 
themselves individually and collectively. A resolution similar to that 
submitted to the meetings of the Eastern. Extension and Eastern Tele- 
graph Companies (set out on page 213) was then proposed by the chair- 
man, seconded by the deputy-chairman, Nir John Denison-Pender, 
K.C. M.G., and approved on behalf of the shareholders by Mr. George 
Ennis, and carried unanimously. 

The CHARMAN (continuing) said: We submit to-day a report and 
statement of accounts which we think vou will consider satisfactory. The 
receipts from messages compared with the corresponding half-vear 
show an increase of £43,408, and from other sources. £4,428, together 
£47,836. All classes of telegraphic correspondence with South America 
and West and South Africa contributed to the improvement in our 
revenue, and ] am pleased to say that the prospects for the current half- 
vear are of a gratifving character. We are committed to a reduction 
in the tariff. on June ] next with South America, which will entail а 
considerable loss of revenue unless the traffic increases proportionately. 

With regard to the general and other expenses, those incurred in 
London were more by £183; at the stations abroad they were increased 
by £5,083; the cost of maintaining the cables was more by £2,604; 
Income tax shows an increase of £1,897, the four sums making a total 
of £10,367. Against this, however, there was a net reduction of the 
amount of other items due chiefly to expiration of royalties and reduced 
expenses in connection with improved apparatus for cable working at 
the stations, This decrease amounted to £1,121, making a net increase 
in expenditure of 59.246. An analysis of the accounts shows that the 
increase in salaries and wages and cost of training staff is due to annual 


promotions and to an increase in the number of the men employed 
required. for our growing traffic. ‘Travelling, house allowances and 
contributions to the pension fund were also consequently higher. 


We 
have also had to fit up new and larger offices at four stations and increase 


the staff quarters at another, causing an increase in the repairs and 
renewals of furniture account. Larger sums were spent on agencies, 
advertising. postage, office expenses and bankers! commission in con- 
nection with the increased revenue. Decreases are shown in the cost. of 
the maintenance of our landlines, repairs to buildings, medical expenses, 
and one or two other items. 


First and. second. interim. dividends, 
amounting to £62,379, have been paid, and after transferring £155,000 


to the general reserve fund, and £10,000. to. the land and buildings 
depreciation fund, there remains a balance of £6,008, which is carried 
forward to the next account. 

The new cable referred to by me at the general meeting last November 
between the Island of Ascension and the River Plate has been success- 
fully completed: the expenditure upon it has been met mainly out of 
our reserve fund and partly. by the issue of debenture stock under the 
powers vested in the Board. by the articles of. association of the Com- 
pany. In connection with the Argentine direct cable the Board are 


now considering the question of strengthening the means of communi- 
cation in other parts of the Company's system. 


1 now move the adop- 
tion of the report and accounts, 


The DEÉPUTY-CH AIRMAN seconded the motion, whieh was carried 
unanimously. 

Мг. J. BULL asked if the Chairman had any reason to alter the opinion 
which he had expressed at former meetings with regard to wireless 
telegraphy. 

The CHATRMAN replied that nothing had occurred up to the present 
to alter hix general view, that for a service of telegraphy, except for ships, 
the cable had such advantages that it would always beat any system 
of wireless telegraphy. The great utility to his mind of wireless tele- 
graphy was in the communication with ships, which could not, of course, 
be served by cable. He looked forward to still greater benefits and 
greater developinent in the communications between the land and ships 


and between ships and ships, but as far as anything they knew at present, 
for quickness, certainty and secrecy there was no comparison between 


the service given by a cable and that given by any system of wireless 
telegraphy. 


A cordial vote of thanks was then passed to the Chairman, the Direc- 
tors and the staff, and the proceedings terminated. 


West African Telegraph Co. (Ltd.) 


The twenty-fifth ordinary general mecting was held on Wednesday 
under the presidency of the Marquis or TWEEDDALE, K.T, 

The SECRETARY (Mr. John Cambrook) read the notice calling the 
meeting. 

The CHAIRMAN referred feelingly to the sad circumstances under 
which they met. and à resolution of sympathy with the Royal Family 
was carried unanimously. 

The CHAIRMAN then said: There is little in the accounts to which, 
I think, special attention need be drawn. Gross revenue for 1909 
amounted to £59,000, against, for the vear 1908, £56,300, or an increase 
of £2,700, duc principally to our increased receipts from the South African 


joint purse. Interest and dividends on reserve fund 


Investments are 
increased by £500. 


The working expenses for the year amounted to 
£22,200, against. for the vear 1908, £24,800, or a decrease of £2,000. 


This is explained by the fact that the general expenses at stations show 
a reduction of about. £800, while the expenses attending maintenance of 
cables are £1,600 less than they were for the previous year. 

in the revenue account also show small decreases. The net result for the 
vear is а profit of £36,800 (against £31,500 last year), which, with the 
balance brought forward from last vear, enables us to make a substantial 
contribution to our reserve fund, and to pay the same dividend of 4 per 
cent., which has been declared for the last few years. The new staff 
quarters at Bolama, to which 1 referred at the last meeting, have been 
completed during the усаг, and the balance of the 
charged against the general reserve fund, 
the report and accounts. 


The MANAGING DIRECTOR (Sir John Denison-Pender, K.C.M.G.) 
seconded the motion, which was carried unanimously. 
The retiring director (Mr. Robert Kave Gray) and the auditors were 


then re-elected, and a vote of thanks to the chairman, directors and stati 
brought the proceedings to a close. 


Other items 


cost has been 
| now move the adoption of 


West Coast of America Telegraph Co. (Ltd.) 


The thirteenth ordinary general meeting was held on Tuesday, Sir 
Jous DreNisoN-PrENDER,. K.C.M.G., presiding. 


The SECRETARY (Mr. Fredk. L. Robinson) read the notice convening 
the meeting, and the auditors! report. 

The CHAIRMAN, after feclingly referring to the illness and death 
of King Edward, said : I think the accountsand report leave very little 


for me to say, but there are one or two points on which, perhaps, you may 
like further information. 


As regards the traffics. they are £2,000 down. 
That is not a very serious reatter, and really comes from a falling-off in the 
local traffie—the through traffic has been pood—and from the cable being 
down in the year under review for 67 days against 57 in the preceding 12 
months. Phat. of course, means that during the period of interruption 
there was a very considerable reduction of traffic, and the opposition got 
the business which would otherwise have gone overourline. But. unfor- 
tunately, when you look at the expenses you find that they are £6,000 up. 
In 1208 the expenses reached the sum of £33,200, whereas in 1900 they 
were £39,200. An increase of £6.000 looks а very considerable item on 
such a figure as £39,000, but I think that when I have explained the 
various items you will see that a great deal of it is entirely satisfactorily 
accounted for. First of all, you have the allowances on the coast which 
we have had to give, ав living has become dearer. You have the in- 
creased value of the Chilian currency, which also makes a considerable 
difference to us. Then you have the usual things that we have at home— 
rent, rates, taxes and travelling expenses—and also, not а very consider- 
able item, but still everything helps to mount up, we have had to open 
an agency at La Paz, in Bolivia. The increases in these items which I 
have mentioned come to £2,000 out of the £6,000. Cable work is not 
like manufacturing, where, when you have not the work to do, you can 
reduce your staff. In cable work you must keep your staff. A great 
many of the clerks are sent from England, and the local men have to be 
retained. Therefore, whether you have heavy traftics or not the staff 
charges remain pretty much the same. T have accounted for £2,000 out 
of the inerease of £6,000. With regard to the remaining £4,000 it is 
really due to an increase in the cable repairs, The repairs have cost us 
considerably more because the ship spent 10 days longer at the work 
than in the previous year, and the amount of new cable put in has been 
considerably more. That is a charge which I have always said should 
not be, in my opinion. included in the general ex penses, because we may 
assume that if we put in more eable ane vear we have taken out bad cable 
and have given that portion of the cable a new life. Therefore, we may 
hope that if we have an excessive charge for cable maintenance one year 
we shall get a relief in future years, so that if we could manage it—but I 


think it would be a very difficult thing—the cable repairs should be 
spread over a period of years, 


Then in 1908 you will remember we 
received £1,500 for the charter of our steamer. In the past year the 
steamer was not chartered. 


Consequently we are minus that sum, and 
that makes the comparison rather an unfair comparison with the preced- 


ing 12 months. The only new matter really that I can put before you 
this year is the new steamer which J referred to at the general meeting 
held last May. We had to replace the old steamer, which was 31 years 
old, and this new steamer delivered on your station has cost, roughly 
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speaking, just under £20,000. We wrote down the old steamer in our 
books sume years ago to £10,000. We received £3,000 for her when she 
was sold the other day, leaving a loss on that of £7,000. But I am glad 
to say that during the latter years we had raised a sum of £12,000 as 
“ steamer depreciation fund," and therefore the cost of the new steamer 
will be, to a certain extent, reduced. At £20,000 she is not at all an 
expensive boat. She is doing her work well, she is a much steadier ship 
than the last one, and in every way I think she will prove to be a more 
satisfactory boat. I may also mention that when we send out cable to 
the coast we have to do so in tanks, and put it in a chartered steamer, or at 
any rate we had to get space in an ordinary commercial steamer, but the 
new steamer carried out that cable and so saved us in that way £2,100. 
which really goes in reduction of her cost. I do not think there is any- 
thing else to refer to, and I move the adoption of the report and accounts. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.I.E,, seconded the motion, 
and it was agreed to unanimously without discussion, as was a resolution 
approving the dividend of 24 per cent. (tax free). 

The retiring director (Mr. Alexander Johnston) and the auditors were 
then re-elected, and a vote of thanks to the Chairman brought the 
proceedings to a close. 


West India & Panama Telegraph Co. (Ltd.) 


The sixty-sixth ordinary general meeting was held on Wednesday, 
Мг. WALTER Bishop KiNGsFORD presiding. 

The MANAGER and SECRETARY (Mr. R. T. Brown) read the notice 
convening the meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, our total receipts for the half- 
year amounted to £34,678. 12s. Id., or only £193 short. of those with 
which we are comparing. On the expenses side the total expenditure 
(£23.557. 18s. 6d.) is 51.398 more than that for the corresponding period. 
Of the increased expenditure of £1,398 no less than £1,300 is in connec- 
tion with expenses attending repairs to cables. Nearly £800 of this is 
accounted for by our repairing steamer having been engaged for 97 
days during the half-year, as compared with 63 days in the corresponding 
period, whilst the sale of old core, &c., realised about £500 less than it 
did in the corresponding half-year. The directors have charged revenue 
with 57.980. 14s. 7d. in respect of the normal expenses of repairing our 
cables, but the sum of £2,414. 8s. Lld., representing the cost of 33 knots 
of new cable laid in on special repairs to the Jamaica-San Juan and the 
St. Kitts- Antigua sections, has been charged to reserve account. At our 
last meeting I spoke of the exceptionally severe storms and floods which 
prevailed in November throughout the West Indies, and especially in 
Jamaica and Hayti. Two of our main cables landing in Jamaica were 
broken, thus eutting off communication for several days with all of our 
stations east of that island. Our cable between Jamaica and Colon was 
also interrupted. during nine days from the same cause. Of course, 
these abnormal interruptions served to keep our repairing steamer very 
fully employed. Hence the increased expenditure. The storms and 
floods also badly damaged our land lines in Jamaica, and the repair of 
these cost us nearly the whole of the £268, the extra outlay shown under 
“ Maintenance of land lines.” As the result of the half-year's working, 
inclusive of interest and the amount brought forward from last half- 
year, there remains an available balance of £13,310 to be dealt with. I 
am very glad to tell you that the (гаће receipts for the current half- 
year to the end of April show a satisfactory increase. I now move the 
adoption of the report and accounts and the payments therein set out. 

Mr. HENRY HOLMES seconded that resolution, which was carried 
unanimously, 

The retiring director (Mr. W. В. Kingsford) and the retiring auditors 
were then re-elected, and a very cordial vote of thanks to the chairman, 
directors and staff of the company brought the proceedings to a close. 


Submaiine Cables? Trust. 


The thirty-ninth ordinary annual meeting was heid on Tuesday, the 
MARQUESS оғ TWEEDDALE, K.T., in the chair. 

The SECRETARY (Mr. Sidney Collett) having read the notice calling 
the meeting, 

The CHAIRMAN, after referring to the sad death of King Edward, 
said the revenue for the year to April 15 amounted to &25.259. Deduct- 
Ing working expenses and adding £228 brought forward, the available 
balance Was £24.328, against £24,315 in the previous year. We have 
paid the usual half- yearly coupons at the rate of 6 per cent. net (absorbing 
£11,552), and with the surplus we have acquired 52 certificates, er the 
coupon of reversion. This is the largest number of certificates we have 
ever acquired with the surplus funds of the Trust in any year, and 
absorbed £6,201, leaving £175 to be carried forward. We have now 
acquired and cancelled 1.260 out of the original 4,200 certificates. There 
haxe been rome re-arrangements of our capital during the year, and our 
securities show an appreciation over original cost of £181,980. I now 
move the adoption of the report and accounts. 

Nir JOHN DENISON-PENDER, K.C.M.G.. seconded the resolution, 
Which, after a brief discussion, was carried unanimously. 

, The re-election of Messrs. Deloitte, Plender, Griffiths & Co. and Messrs. 
Gane, Jackson, Jefferys, Wells & Co. as auditors was then approved, and 
à vote of thanks to the chairman and his co-trustees brought the proceed- 
Ings to a close, | 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—At the mecting 
on Monday the chairman (Mr. J. Annan Bryce, M.P.) said that though 
they were not able to show a profit on the past year's working, the figures 
showed а distinct improvement. compared with 1908. In regard to their 
holdings in other companies these represented holdings in the Clyde 


Valley Power Co.’s shares (about £200,000), Traction & Power Securities 
Co.'s shares (about £50,000) and Mersey Railway 4 per cent. debenture 
stock (about £30,000). The last security had considerably improved in 
value since the line was clectrified, and it was now apparently earning its 
4 per cent. interest on these debentures. The Clyde Valley Co. had 
turned the corner and was beginning to make profits, so that the directors 
had reason to hope that the value placed upon that security (its cost to 
the company) would eventually be realised. The Traction & Power 
Securities Co. shares had improved somewhat since last year, due to the 
improved position of the Mersey Railway and Clyde Valley Companies, 
in which they held large interests. He was glad to be able to say that, 
notwithstanding a most unpropitious year, the falling off in the amount 
of orders, compared with 1908, was only about 61 per cent. It was par- 
ticularly satisfactory to observe that the export business continued to 
expand, and all means were being adopted to develop that side of their 
operations, especially in the British possessions. They were continuing 
to cultivate friendly relations with the foreign Westinghouse companies, 
in conjunction with whom they were, and had been, doing a fair amount 
of business abroad. (Competition had continued to be as severe as ever, 
and manifestly if there was only enough business to partially fill the 
works of manufacturing companics, there must inevitably result a cutting 
of prices; while they were specially handicapped by having works much 
too large for the amount of business offering. Paucity of orders led to 
demoralisation in prices under conditions of over-production, and they 
could only wait for revival in trade and the natural growth of the clec- 
trical business, meanwhile carefully fostering economy in all branches of 
the business. ‘There were distinct signs of improvement in the volume 
of business. 

CALCUTTA ELECTRIC SUPPLY CORP. (LTD.)— During 1909 7,856,383 
units of electricity were sold. compared with 6,765,792 units in 1908. 
The number of houses connected was 5,078, against 4,396, and the 
equivalent connections in 8 c.p. lamps show an increase of 73,437 (from 
378,835 to 452,272 8с.р.). A considerable demand has arisen in the 
northern districts of Calcutta for electrical energy for power. and in order 
to meet this, and at the same time to economise the cost of production, 
it was proposed to erect a large h.t. generating station at Cossipore. Mr. 
Jenkin (of Sir Alex. Kennedy & Jenkin) has visited Calcutta to advise 
the board, and on his recommendation it has been decided to place at 
once some additional plant in the Ultadangha station of the company. 
Sir Alex. B. W. Kennedy has been appointed consulting engineer to the 
company. The net profit amounted to £67,023. 14s. 114. (compared 
with £58,188. Us. 4d.), and after adding balance forward (£3,303. 18s. 8d.) 
and deducting interim dividend at rate of 64 per cent. on the ordinary 
shares, and the preference i dividend, &c., the available surplus is 
£46,124. 5s. 114., compared with £41,668. 13s. The directors recommend 
that £17,000 be placed to depreciation and renewals account, and a final 
dividend at the rate of 94 per cent. on the ordinary shares (making 8 per 
cent. for the year), leaving £5.492. 1%. За. to be carried forward. There 
is no diminution in the applications for current, additional connoctions 
equivalent to 73,437 8 c.p. lamps having been made during last year, 
compared with 57,972 in the previous year. 

CALLENDER'8 CABLE & CONSTRUCTION CO. (LTD.)J—The directors’ 
report for 1909 states that the balance at credit of profit and loss account 
is £54,362. 5s. 9d., and, with £45,884. 103. 7d. brought forward, the total 
is £100,246. 16s. 4d. Deducting debenture interest and preference divi- 
dend (£23,500) and appropriation for depreciation of buildings, plant and 
machinery (£8,294. 6s. 6d.). the available balance is £68,452. 9s, 104. It 
is proposed to pay an ordinary dividend of 10 per cent., less tax (10s. 
per share whercof 5s., less tax, has been paid). absorbing £17,000, а bonus 
of 5s. per share (less tax) (£8,750), leaving £42,202. 95. 10d. to be carricd 
forward. The value of business done during 1909 showed a considerable 
reduction compared with recent years, The quantity of work available 
was even less than usual, and the struggle for orders was consequently 
severe, especially in the home trade. It is, therefore, with considerable 
satisfaction the directors notice the improvement in trade which has 
taken place since the beginning of the vear, with the consequent increase 
in'orders which have been placed with the company. The Anchor Cable Co. 
has again done well, and in spite of the extraordinary rise which has taken 
place in the price of rubber has been able to show even better results 
than in 1908. 

COMPAGNIE BELGE DE TELEGRAPHIE SANS FIL (MARCONI SYSTEM). 
The" Financial News “states that at a meeting of this companyon May 5 
dividends of 50fr. on the ordinary shares and 24fr. on the founders shares 
were voted. The net profits for the past year were 47,229fr., against 
26, 706fr. in 1908. The increase in net profits is attributed to the daily 
paper the “ Atlantic Daily News," which appears on all vessels of the 
principal French, German and Dutch steamship lines. 

CRAIGPARK ELECTRIC CABLE CO. (LTD.)—At the meeting last week 
Mr. W. S. Brown, who presided, said that they were now in a very 
satisfactory position, having lost nothing in contracts through the rise 
in rubber. During the first few months of the year, owing to the 
appreciation in rubber. they barely made ends meet, but the latter 
part had witnessed a distinct improvement, and they were now in a 
sound position. 

DELHI ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)— At the mecting 
last week Col. Sir Buchanan Scott said the loss for the past усаг was 
£3,225, after charging debenture interest. The result. was principally 
due to the low receipts from the tramway section during the winter 
months of 1908. The Diesel oil engine and other plant had arrived at 
Delhi, and its erection was nearly completed. The total cost of that 
extra plant was approximately £5,000. А satisfactory agreement had 
been made with Delhi Municipality for lighting Delhi for three years, 
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and the directors were in negotiation with a department of the Govern- | brought forward, £262. 13s. 5d., which the directors recommend should 


ment of India for a large amount of lighting. 


DUDLEY, STOURBRIDGE & DISTRICT ELECTRIC TRACTION CO. (LTD.)— 
The directors reported at the mecting last weck that the gross receipts for 
1909 amounted to £44,357. 19s. Иа.  Deducting expenses, including 
repairs and maintenanee, placing £2,000 to renewals and increasing de- 
preciation accounts by £997. 14s., there remains £6,875. Зв. 5d. Deduct- 
ing preference dividend, and adding £136. 19s. 5d. brought. forward, 
£2,012. 24. 10d. remained available, and the directors recommended а 
dividend of 2 per cent. on the ordinary shares. Expenditure on capital 
account during the усаг amounted to £1,339. 17s. 44. This account has 
been credited with £49,567. 14s. 3d., of which £49,505 represents the pur- 
chase price of the tramways and light railways in Dudley. The purchase 
of these lines by the Corporation has been completed and have been leased 
to the company for 30 vears from Jan. 1, 1909. An arbitration is pending 
to determine the priee to be paid by the company to the Corporation for 
electrical energy for the next five vears; lt is expected that the order 
authorising the transfer of the Smethwick Electric Lighting Order (1898) 
from the Birmingham & Midland ‘Tramways to the Shropshire, Wor- 
cestershire & Staffordshire Electric Power Со. and the safe to the power 
company of the generating stations at Harts Hil, Amblecote and Lye 
will be obtained and the sale carried out in the course of the present year. 
The parcels and goods service has given satisfactory results. 

ELMORES GERMAN & AUSTRO-HUNGARIAN METAL CO. (LTD.)— 
The directors’ report for 1909 states that the position of the Metall Co. 
has improved. The weight of goods sold shows an increase of 243 tons. 
The large amount of freight which the company has now to handle has 
necessitated the installation of а railway siding. while the increased 
business required the erection of a large building for storage as well as 
bunkers for coals. А powerful hydraulic push bench has been erected, 
Which has increased the speed in the production of the large sizes of 
copper tubes at a reduced cost. The home trade was not good during 
the year, and a large proportion of the sales was for export; the average 
selling. price received was, therefore, less than in previous years, with 
the result that, notwithstanding increased sales, the net profit is very 
little larger. Owing to increased output the cost of production has been 
still further reduced. Although the dividend receivable from the Metall 
Co. is 10 per cent., against 9} per cent. last year, the amount standing to 
стей of profit and loss is not sufficient to permit of a dividend being 
declared on the company’s shares. 

At the meeting on Wednesday the report and accounts were adopted 
on the motion by the Chairman, Mr. John MacFarlan, 

GRAVESEND & NORTHFLEET ELECTRIC TRAMWAYS (LTD.)—' The total 
revenue for 1909 was £11,280. 3s. Id., compared with £11,207. Os. 74, for 
1908. Profit was £1,113. 12s. 7d.. compared with £788. Өз, 5d., and 
available balance is £1,173. 9s. 3d. In view of the exceptional expen- 
diture incurred in litigation in regard to the metering of the current sup- 
pled by Gravesend Corporation, the directors recommend that this 
amount be carried to reserve. The directors have under consideration 
the question of appeal against the decision of the High Court in January 
last, or, in the alternative, of resorting to arbitration if they fail to obtain 
a fair allowance by friendly negotiation. 

JOHNSON & PHILLIPS (LTD.)—Mr. В. W. Blackwell presided at the 
meeting on Wednesday and said that during the past vear the company's 
business had improved to a certain extent. It had not, of course 
improved to the extent desired, but they had made а profit for the year 
over and above that of the preceding year of £5,322. It was the expecta- 
tion and hope of the directors that the past year would turn out much 
better. It was, however, the case that for the last four to five months 
of the year practically all orders seemed to cease, and business was 
practically at a standstill. He thought that had been the case in almost 
every concern which had anything like a similar business to themselves. 
Of course, orders being slow, competition was much greater, and the 
business that was taken during the year was taken at prices which were 
distinctly low throughout, while both copper and rubber were ruling 
exceedingly high. During the five years of thee ompany’s existence they 
had set aside for depreciation on machinery and plant £18,200, and they 
had redeemed debentures to the extent of £20,390. Under those cir- 
cumstances it seemed that it was unnecessary that a special fund should 
be written off this year for depreciation, Things were looking fairly 
well for the present year, They were busier in the shops than they had 
been for a long time past, and they sincerely hoped that the profit for 
the present year would be greater than it was last year. 

The report and accounts were adopted, and Messrs. W. Claude Johnson 
and ‘Thos. Denee were elected directors. 

RANGOON ELECTRIC TRAMWAY & SUPPLY CO. (LTD.)— At the mecting 
on Monday Mr. Frank ‘Tobin said that the company had made very con- 
siderable progress. The ordinary shareholders would receive a small 
dividend (3 per cent.), and he hoped this was an earnest of better things 
to соте. The most important and satisfactory branch was the tramway, 
which had vastly increased its takings. In regard to public lighting, 
there was little to be said; all had worked smoothly with the munici- 
pality. The demand for private lighting and power was beginning to 
crow rapidly, They had ordered a turbine larger than any they had 
hitherto used. They had made a contract for the supply of coal for the 
next two years at a figure which would show a very appreciable economy 
on that they had been used to up to the present. 

WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS (LTD.)—At the 
meeting last week the directors reported that the total revenue for the 
year 1909 amounted to £22,851. Зв. 14. Deducting expenses (including 
debenture interest, repairs and maintenance) and providing £000 for 


to those lines. 
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be carried forward. The capital outlay amounted to £1,132. 19s. 8d. 


Capital account has been credited with the proceeds of the sale to Dudley 


Corporation of the lines and equipment in Dudley, and the cars allocated 
The purchase by Dudley Corporation of the company's 


tramways in Dudley has been completed, and the purchase price received, 
The falling off in traffie receipts is attributed to the bad weather and to 


the severe depression in trade. 


The parcels and goods service has given 
satisfactory results. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BRITISH ELECTRIC AUTOMATIC MACHINES (LTD.) (109,404.)—Ree. 
May 3, capital £150,000 in £1 shares (25,000 preferred), to aquire, deal 


with and turn to account any invention relating to automatic postage, 


ticket vending and printing machines, automatic letter boxes. auto- 


matic stamp attixing and registering machines, and any invention 


relating to postal or railway appliances, &c. First directors, N. Von 
Nettelbladt, Capt. J. P. Wood and Н. Limbeer. Reg. оћсе, Caxton 
House, Westminster, S.W. 


PRENKEL'S ILLUMINATED SIGNS (LTD.) (109,072)—Rey. April 21, 


capital £500 in 475 preference shares of £1 each and 500 ordinary 
shares of 18. each, to acquire a licence granted to Г. S. Levy by the 


Retlector Synd. and to carry on the business of manufacturers of and 
dealers in illuminated advertising signs, and to adopt an agreement 
with J. Frenkel & Co. Private company. Rey. Othce, Bassishaw 
House, Basinghall-street, London, E.C. 

GARRETT, HUNT & CO. (LTD.) (108,995)—Reg. April 19, capital, 
£2,000 in £1 shares, to take over the business of electrical engineers 
and contractors carried on by C. W. Garrett and G. T. Hunt, as 
Garrett, Hunt & Co. Private company. First directors, C. W. Garrett., 
G. T. Hunt, and С. J. W. Daniels. Reg. О№се, 181, High-street, 
Lewisham, S.W. 

HILL & HARRINGTON (LTD.) (108,963.)—Reg. April 18, capital 
£2.000 in £1 shares, to take over the business carried on as Hill & 
Harrington, and to carry on the business of electrical and mechanical 
enginecrs, contractors, &c. Private company. First directors, J. 


Harrington and С. В. Barham. Reg. otlice, 41, Berners-street, 
London, W. 


W. F. PEARE (LTD. (3,557.)—Reg. in Dublin April 21, capital 
£10,000 in £1 shares, to acquire business of an electrical engineer 
carried on by W.F. Peare at Waterford. Private company. First 


directors, Sir W. С. D. Goff and H. М. D. Golf. Reg. office, 3, 
Catherine-strect, Waterford. 


MORTGAGES AND CHARGES. 

ACKROYD & BEST (LTD.)-—Issue on April 14 of £1,450 debentures, 
part of a series of which particulars have already been filed. 

BERRY CONSTRUCTION CO. (LTD.)— Particulars of £2,000 debentures, 
created April 11, has been filed, the whole amount being now issued. 
Property charged, company's undertaking and property, present and 
future, including uncalled capital. No trustees. 

FERABIN LAMP & ELECTRICAL ACCESSORIES (LTD.)—Particulars 
of £2,500 debentures, created May 4, have been filed, the whole 
amount being now issued. Property charged, certain patent relating 
to galvanic dry cells and any other patents which the company may 
become entitled relating thereto under an agreement dated Jan. 28, 


1910. No trustees, 
RECEIVERSHIP. 


MUNSTER ELECTRIC LIGHTING CO. (LTD.) —À notice of the appoint- 
ment ої К. Н. Bindloss, 26, North John-street, Liverpool, as receiver, 


on May 2, 1910, under powers contained in debentures dated Oct. 1 
and Dec. 27, 1909, has been filed. 


CITY NOTES. 


ВЕ а 


MEMORANDA (May 12).—Bank rate 4 per cent. (since March 17, 
1910). Price of silver, 24114. per oz. Consols 813—815 for money ; 
81}-82 for account. Consols Pay Day, June 1; Stock and Shares 
Continuation Days, Мау 25 and June 8; Ticket Days, May 26 and 
June 9; Pay Days, Мау 27 and June 10; Mining Shares Curry Over 
Day, May 24. 

Prices ог METALS (London).—Copper, cash, 561; three months, 
5653. Lead, English, 12;—13! ; foreign, cash, 125 ; three months, 12\. 
Spelter, 213—221. Тіп, English, 148—150 ; foreign cash, 150; ; three 
months, 152. dron, Cleveland, cash, 59/-, and three months, 50/11. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.) Тһе 4 per cent. guaranteed 


debenture stock transfer books of this company will be closed from 18th 
to 31st inst. inclusive. 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.)—A dividend at the rate- 


of 6 per cent. upon the preference shares has been declared. In future 
the company's financial year will end March 31 instead of June 30. 
STOCK EXCHANGE NOTICES.— The Stock Exchange committee have 
granted a quotation to £300,000 5 per cent. first debentures of the Manaos 
Tramways & Light Co. (Ltd.). The committee have been asked to allow 
а further issue of $1,500,000 7 per cent. cumulative preference stock (in 


renewals, left a profit of £64. 19s. 114., making, with £197. 13s. 64. ! shares of $100) of the Mexican Light & Power Со. (Ltd.) to be quoted. 
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а о. о Inc. or Dec. 
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Blackburn Corporation .... 4 1,009 | — 87 | 16 6, — 770 
Blackpool and Flee "s 7 418 | + 38 | .. T | 
Bolton Corporation 8| 2277, — 101 6 12,177 |— 1,646 
Bombay «enm 7| 2,831 | + 72| 14 086 |+ 2,366 
Bournemouth Corporation. . 4| 1,614 | + 92 5 7,681 |— 1,136 
Bradford Согрогайоп...... р 4937 + 204 6 25.387 me Ul 504 
Briehton Corporation — 90 ; == 
Bristol Trane & Carriage .. 6| 5,686 | + 459 Я 291,921 |- 235 
Burnley Corporation 7 1,268 | + 6| 18 22,723 |+} 560 
xong ЕЧ ЧА ДО 
, == 106 $ D x 
Cakutta Tramways Co..... 7 | 251,734 | + R1,446 | 18 | 940,634 |+ R32,400 
Redru 7 115 | — 18 2108 |— 64 
Cardiff Corporation 7| 2213| + 115 6 11,130 |— 709 
Cavehill.......... а 29 59 | — 17 1,227 '+ 132 
Central London Railway .. 7| 5,720 | + 368! 18 99.426 |+ 740 
Charing C.,Euston & H'stead 7| 3,7% | — по | 18 68, — 460 
Chatham & Dist. Lt. Вуз. .. 5 71| — 18| 18 13,676 + 524 
City & South London Rly... 8| 3175; + 218 | 18 59,178 |— 174 | 
City of Birmingham 29 2766 | — 12| 17 47,698 |+ 2,576 | 
eehm u тан | Ha oW 
с Trams Co..... + 494| 18 : 
Croydon Corporation 29| 1,562 | + 138 | 17 6,431 |— 169 
Devonport & Dist. Trams .. 29 388 | + 32| 17 6,851 |+ 682 
Dover Corporation ........ 7 178 | — 2 5 9 ~= 96 
S О RI {эму 
n United ......... oes ; + 237| 18 ‚91, А 
Dudley-Stourbridge 29 703 | — 17 11,935 |— 428 
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pe | Ex 5| nr m 
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Gateshead & Dist. Trams .. 29 937 | — 37 | 17 16,150 |— 297 
Glasgow Corporation 7| 18,051 | + 72 | 249 | 830,344 |+ 3,533 
Е 3| Mle 8) Е 
+ 8 — 
Gravesend-Northfleet 29 183| — 12] 17 3,196 i+ 114 
Great Northern & City Rly... 7| 1,449 | + 71 | 18 27.166 |— 398 
Gt Northern, Piccadilly, &c. 7| 6,055 | + 345! 17 109,160 |+ 4,685 
29 609 | + 66| 17 9,116 |+ 1,236 
Hartlepool Tramways .... 29 231 |+ 27 17 3,522 |+ 145 
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pie Trams Co. .... 5| 1407| + "196 | 18 | 23951 |+ 2,464 
nus re United ...... s 4 1,249 | — 26 18 21,988 |— 73 
i S liem EE RR oo PC 
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ELECTRICAL COMPANIES' 


* [n calculating thc yield allowance has been made for accrued int 
f Ex Dividend. „. $ The London Stock Exchange Committee hav 


DrviDEND 
NAME, Wed. WEEK TO 
May 11 | Yievpeo. May 1l. 
Electricity Supply. High-| Low 
; ва d. est. | est. 
6/0 | Boarnemouth & Poole Elec. Sup. Ord. .... 9—9 515 6, M bot 
/ Ро. 4$ per Cent. Cum. Pref.............| 91— 412 0 15, .. 
Do. 6 per Cent. Cum. Second Pref. ...... 3i—1 5.7 0 E. а 
По 44 per Cent. Deb. Stock (red.) ......| 102—1 456 fe 
Brompton & Kensington Elec. Sup. Ord. ..| 74—7$ |6 7 ОМ 11 7k 
Do. 7 Cent. Pref..... —— 7—7} |413 0 i M 
Central Elec. Sup. Co. 4% Guar. Deb. Stock! 100 —103 | 317 © V» A 
Charing Cross (W. End & City) El. Sup. Со 4-4 |510 4 .. 
Do. 4 per Cent. Pref. ................ 44—48 |417 6 s | , 
Do. per Cent. Deb. Stock (red.) ...... 97 —10014 0 0 Би г 
Do. per Cent. Deb. Stock (red.) ...... 10! —103 | 4 7 6! 102}. 
Do. City Undertaking 4495 Cum. Pref. = 5 3 0; “a 
vhelsea Electric Supply Отӣ............... 3#—4 5 9 6; 48| 3 
"Do. 4$ рег Cent. Deb. Stock (red.) ...... 1014,—1031]| 4 6 6 es 
City of London Electric Lighting Ord. ....| 14—12 | 516 6| P lu 
. 6 per Cent. Cum. Pref. ............ 12 13 14120 | 21, 124 
Ро. 5 рег Cent. Deb. Stock (red.)........ 121—125 | 40 6! : es 
Do. 4$ per Cent. 2nd Deb. Stock (red.) ..| 100 —103 | 4 7 6 . E 
County of Durham Elec, P. D. Ord......... 14—2 " i 2 
. 5 per Cent. non Cum. Pref. ........ 21—31 |7 14 0 Rh К 
County of London Elec. Supply Ord. ...... 71—€ 6 00 v i5 
Do, 6 per Cent. Cum. Pref. ............ 101—114 | 5 6 6 deal 
Do. 4$ per Cent. Deb Stock (red.) ......| 103 —106 |4 5 0 165} 
fDo. Second Deb. Stock ...... Sed ....| 98 —101 14 9 0 T 
Folkestone Electricity Supply Co. Ord. ....| 44—41 15150, 4l .. 
Do. 5 рег Cent. Cum. Pref. ............ 41—54 |415 0 ^ 5 
Do. 4$ Ist Deb. Stock (red) .......... | 101 —104 4 6 6 m 
Hove Electric Lighting Ота............ | 71-74 |5 90 RE 
mensing оп & Knightsbridge Ord.......... 7—7 |568 p" 
Do. б рег Cent. Ist Pref .............. 5—6 | 418 0 n n 
Do. 4perCent. Deb. Stock (тей.)........ 941—964 | 4 3 € И “ase 
Kensington & Kngtbg. Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.) .. 96 —99 |4 1 0 ed ih. ie 
Kent Elec. Power Со.................. ...| 83—82 |5 3 6 ae Mi 
London Electric Supply Ord. ........ s... | 1—2 410 0 INE 
Do. 6 per Cent. Рте!.............. e| 4—5 |540 s : 
Do. 4 pa Cent. Ist Mort. Deb .......... 92—94 449 93 | 62 
Metropolitan Electric Sup. Ord. .......... 23 560 4j 31 
Do. 4j per Cent. Cum. Pref............. 4—4 412 6 4g) ., 
Do. 4j per Cent. Deb. Stock Ist Mort....: 104 —107 4 4 0 s e 
Do. 3$ per Cent. Mort. Deb. Stock (red) | 83 —86 |4 | 6 в. oe 
Midland Elec. Corp. for P. D. Ist Mort. Deb. ! 94—98} | 4 11 6 24! .. 
Newcastle Elec. Supply О:а............... 44—41 |450 К Жн 
Do. 5 per Cent. non Cum. Pref. ........ 48—44 152 6 MEE 
Do. 4j рег Cent. Ist Mort. Deb. ........ 101 —103|4 7 6 20 
North Metro. Elec. Power Sup. 5 Могіѕ.....| 99 —101 |419 0 а 
Notting НШ Electric Ота................. 112—121 15 1? 6 sic d so 
Oxford Electric Ord. .................... 64—7 500 6E! 1. 
St. James’ & Pall Mall Elec. Ord...... .....| 834—9 511 0 8b .. 
Do. 7 per Cent. Ртеѓ................... 6{—7} 4 9 E 
Do. 34 rer Cent. Deb. Stock (red.) ...... 85 —88 |3 6 | eh 
Smithfield Markets Electric Sup. Ord.......| 14—24 р i » 
South London Electric Supply Ord......... 21—31 61 0 ‚. n 
Do. 5% Ist Mort. Stock (red.).......... 100 —103 | 4 6 | 101k; .. 
South Metrop'n Elec. Lt. & Power Ord. .... 4—! | vu e 
Do. 7 per Cent. Cum. Pref. ............ 1—li | 6 € 1! у. 
Do. 4} Ist Deb. Stock (гей.)............ 98 —101 | 4 0 = 
Urban Electric Supply Ord. .............. 4—1 Е го 
Со. 5 рег Cent. Cum. Pref. ......... e| 2 —2] A № | E 
Do. 4$ per Cent. Ist Mort. Deb. ........ 79 —81 | 5 0 i di 
Westminster Elec. Sup. Otd............... 81—81 |5 Q Bi ^H) 
Do. 4$ per Cent. Cum. Pref............. 5—5}; |4 0 я .. 
Electric Railways and Tramways. 

Baker St. & Waterloo 4% Регр. Deb. Stock | 96 —98 | 4 2 0 374! 96 
Bath Elec. Trams Pref. О:4............... 1—i ~ A : a 
Do. 5 per Cent. Cum. Pref. ............ i—i 6 13 6: a ВН 
Do. 4} Ist Mort. Deb. Stock (red.)y...... 82—86 |5 5 0 | i : 

B'ham & Midland Trams 4$ Ist Deb. Ѕіоск. 83 —86 |5 5 6 85 
Bristol Tramways & Carriage Ord. ........ 61—11 18 5 6| Feb, А 
Do, Cum. Pref. (fully paid) ............ 74—71 5 3 0 : : 
Do. 4 рег Cent. Debs. ................ 100 —101 | 3 19 0 : 
British Electric Traction Ord. ............. 3 —l} m J А 
Do. 6 рег Cent. Сит. Pref. ............ 3[—4 710 о | Feb 3j 
Do. 5 Сепі. Perpetual Debs... .......... 90 —93 5 7 6 924) 9] 
*Do. 4} per Cent. 2nd Deb. Stock........ Е6 —71 !6 7 0 íi Е 
Central London Ordinary Stock .......... 7% —72 | 5 4 6! Feb 70V 69 
Do. 4 per Cent. Pref. Stock ............ 56 —83 |411 0 571 86] 
Do. Deferred Stock .................. 53 —55 |312 O | Feb. EE ve 
Do. кор. ГААС oe p 210 317 6 
Charing X, Euston mpstd Рег. Dao Stk. —33 |4 2 0 9: 
City of Birmingham Trams, 5 % Cum Pref. 44—5 500 Jan, J | a yet 
Do 4 per Cent. Ist Mort. Debs. ........ 97 —191 |! 3 ОТА р а; 
City & South London Rly. Сол. Ст. ..| 34 —35 310 0 | 34 Xp 
Do. 5 percent. Perp. Pref. (1891) ......| 106 —108 | 4 6 o фи 
Do TERR MESA AN REPE РИ ior E 4 O | Feb P mess » 
Do. 41901). ака eode cca ee —104 |416 6! Feb EN 
Do. (190) шуда куза d e nodu E 100 51031 1 '7 6, | js | 1021 
tfDo. 4 per Cent. Perpetual Debs......... 98 —102 | 4 o` ‚ 100 Е 
Dublin United Trams, 6 per Cent. Pref..... 13 —14 | 4 9 P NES. 
Gateshead and District Trams Ога......... 8 —8} | 7 0 ИЙИ 
Gt. Northern & City Rly. Pref. Ord. (4°.).. 1—1 T 5 
С. Northern e Кы A чан 4% С. РЕ. | A —8} is T 
Do. 4 per Cent. Deb. Stock ............ | —93 |4 2 0 
Hastings & District Elec. Trams, 6% С.Р. 1-1 ade 2. 95} 
Do. 41 Deb. $їосК.................... ‚ 72—77 |516 m .. 
Imperial Tramways Ord. ................ 3 —4 7:C 0. ES ae 
tDo. 6 per Cent. РгеЁ................... ' 3i-4 |7100, X ү 
Do. 4} per Cent. Debs. ................ | 70—72 6 50; Hs Ek 
І. of Thanet E. T. & Lt. 5 per Cent. Pref...) 1-14! 4 14 0 Et ae 
Do. 4 рег Cent. Deb. Stock ............ 60 —65 630' | "s 
Lanarkshire Tramways ....... Prid do ua s dee 9i—1lC ьо о: М ч 
Lancs. Utd. Trams, 5% Prior Lien Deb. Stk.) 861—834 | 513 0, oh, a 
London gorel o NOE eur vee 2:721 OE a 2; 
Do. 4 рег Cent. 1st Mort. Deb. Ѕіоск.... 65-70 |5 | à 
Mersey Con. Ord. Stock _................ 1—2 pil: od dos 
Metropolitan Elec. Tramways Ord.........|  id—i; ia n . 
Do Defetted. usa ca wee RR WX à —} 0 i ` 
Ро. 5 рег Cent. Cum. Pref. ............ Seay 5*1 6 pi 
Da. 4j per Cent. Deb. Stock. ........... 9214015 00 ja ду 
% | metropolitan Railway Consolidated..... ...| 431—444 | 2 5 3 44 | 427 
9 | Do. Surplus Lands Stocks......... .....| 66 —8 |4 1 0 67 | ad 
97 | Do. 3$ per Cent rreference........ ....| 89 —91 |3 17 0 893! By} 
% | Do. 3% per Cent. " A" Preference ......| 86 —88 |319 6 87: 87; 
% | Do. 3$ per Cent. Convertible Pref. ...... 86 —88 |319 6! Feb, A 87; 
9% | Do. 34 рег Cent. Debenture Stock ......| 92—94 |3 14 6 Jan. 924 © 
р a C ЗЕД E ЕЕ 


erest, but not for redemption, 
e declined to quote these, 
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— Continued. 
ELECTRICAL COMPANIES’ SHARE LIST. nime — 
NESS | © |Last Od., (PER CENT. EEK TO 
are Price Mao DIVIDEND Ware TO E Drvi- МАМЕ. Мау 11 |Үтвірво Dur. May 11 
X | Divs NAME, May 11 | Yrevpen.| | UE. e c gue M M High-| Lows 
Я ровно | ЛИ: А High-| Lo та Pd т est, 
— t. est. ње 
ы Continued. = ephones. —M1|5'3 6 s 
| Electric Railways and Tramways— —93 | 315 © Jan, July | 24. 5: hoo! os | Amer. то M Dh Сар SE o e а ае July | бы t 
St 34% Met. Rly. 34 per Cent." А” Deb. Stock..| 91 23i eb Aug | 231 Z5. 4% | Do. Coll. Trust $1,000 4 per Cent. Bds. 04 —105 | 3 14 6 .. be 
Be ol ы ч be pop Occ abe. se Бр Aug ш E Se ALD Dar ы BOR ese S i 14/418 6 | Mar, Ѕер | © | +. 
$c 7 De. Extension Pref. (5 per Cent.)... ту ез ' ' St. 59? Anglo-Portue'se Tel. 5% 1st Mt. Db. Stk. Fi 415 3 ' August .. | |, 
St 31%| Do. Assented Ext. Pref. (Int. Е 71—73 ,4 16 6, Feb, Aug 5| 3/0 | Chili Telephone ...... MASA a q16 49-9 e oe a 17 00, Nov. a os 
ее Jan, July 1| 0/7; jt Monte Video Telephone Ота............. 514 6 | May, Nov | oct g; 
St. 3% | Do. 3 per Cent. Consoltd. Rent-charge| 7 03 |317 6 | Jan, July l| 0/6 | tDo. 5 per Cent. Pref. нь : уже (07 515 6 | Feb, Aue di 104 
€? | Do. 4 per Cent. Midland Rent-charee| 100 —1 6 И eed St. | 6% | National Co. Pref. Зс 104 —10 418 6| Feb, Aus | 124 023] 
et 49 { Do. Guar, Stock 4 rer Селі. .......... 102 dd 2 3 | Jan, July +. oo Dor Del к ee г 5 10 6| Feb, Aug 14 10% 
' S % | De. брег Cent. Perp. Deb. Stock. ..... = 1 С Jan, July 10| 6/0 | Do 6 per Cent. Cum. Ist Pref......... ! 510 6 | Feb, Aug | 'z, + 
St | 452 Do. 4 per Cent. Ditto......sseeees a ES Es : н April, Oct 10 E Do. 6 per Cent. Cum. 2nd Pref......... 01 14 Ц 0| Feb, Aus St, 5% 
1 ' Potteries Electric Traction Ord. ........ i} 6 14 O | Feb, Aug 5 2/6 ,. Ро. 5 рег Cent. non-Cum. 3rd Pref..... 97 —921 | 31 O | June, Dec 92, 7 
UE E T aM RS UE Жр: May, Nov t 31% Do. Deb. Stock 34 per Cent. (red.).... 9а —100 | 4 0 0| Jan, July} $i! jn 
St. 4° Do. 44 per Cent, Deb. Stock. ..... i^ . ee t 49 Do. 4 рег Cent. Deb. Stock (red.)...... 74—984 | 411 6 aN | 
DU О S. Met. Elec. о Re e | Jan, July --| 44°, 'tNew York Telephone Co. 30 yr. Bnds..... id 415 0 April Oct SEL О 
F nt. 6D. эоск.......... : uly ee А о iental ааа... И Я | ril, t es ee Ж 
d 260 | Ке Жу үч: Elec. Trms. 5% IstMtDb. 58 —63 7:2 0 | june ay A К i A Dente per Cent. Cum. Pref. зооъафаоь о 1—1 i {5 е | July ^1 e 
29 Undered £.Rys.Lon, 6% Inés withcoupó 100021918 4 18 € | e. taa | 20c 4 ner Cent Rad: Deb Sieb. 196 108 |4 & 0| Jan, July | DiN X 
OE у xU Оо Со. ої РЧ рези у 10 71028 8 0 ay BH e 
| C. «uL Beca teres Is power Ho Ds ат |4 1 0 ея зои River plate с e IE) s-5b |4 9 о nave ee ee 
(7872 | yorkshire (WR) Elec. Trams, Grd. cose. 13, » г ро Do. 4j Deb St еа. ое, 103 —105 |4 5 | $4) 
5 " Do. 6 per Cent. Cum. Pref..... РУ -B —el 5 ТЕ 0 | Jan, July 44% А n 
St. 44 Do. 4} per Cent. Ist Debs....... eres D | А Financial, eee &с. ; 3} в 18 о Jan, July y б = 
| i ; Elec. & Gen. Investment 6 um. Pref... i 5 9 0 |5р.ОеМгји| * 
E Electric Manufacturing, &с. iid ac de 10 9/9 | Globe Telegraph & Trust eee 101-7 15 2 9 SpbeWrju| 194 .. (NT 
ЗЬ, 44%! Antho Cable Co, 44 % Deb. Stock ....| 101 —10 boue ln, 2 я Siar Sd о ova -a3b| 4 6 | Apri, Oct а EON 
1 A Aan y Meter Ord......... SEN TENER r 8 0 April, Ос! nr 10, 6% | Submarine Cables Trus Кы. нак 
À CUM РЁ. рые "x | eo 
| 32; Babcock à Wilcox Ord..... xd and bor 4| з | | id А | Ар z Colonial and Foreign Electric | B 
1 OMi | *Do Рте{...................... Ord...; 64—7 |7 3 O! July, Feb Railways, Tramways, &c. ‚|5 1 3! April, Cet n 44 Pel 
5 6/0 British Insulated & Helsby Cables Ord... 41€ 0 Jan, July Argentine 5% Cum. Ist Pref. ......| 48—41 July | 4 4 к: 
ооо | eee ipu eu „| 9 2/6 | Anglo-Argentine 2 Pret ....| 44-48 |556 hs Dez | ?li| 90) IT 
St А Ро. 4h рег Cent. Ist Mort. pee. CE io d 4 6 6. Mar Sept 102} 5 2/6 г. n oe SE оа E тшш | 3 9 кз ion M Зара 
oi 5? itis fh^ ‘п-н tn 449% 51 i E à .. Jot. 4% у t4 ИИ oe eos 76 — Ж TT o | 
кыл оо. e ао бо ге АЧ S1)fSt, | Seg | Auckland Elec Trams. БАБ tred)... | -193 -H [4 О | "i H 
oe z : Li s. (rd.).. — | > t. | . xi T A FS о s... =. 
| St 420 | bo d er Sn Mort Deb. НЕ: 2 —55 i о С na i a | 2: | 5% tSrisbane Dee Tams. incor Io инна ор 1415 0 | Мау, Jus Ta ~ iene 
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NOTE S. 

. —_— 
Diversity Factor, 

APART from economies in running and in first cost due 
to the use of plant of large capacity, an electricity supply 
undertaking has the advantage, as against private installa- 
tions, of a large diversity factor, due to the maximum 
demands of the various ‘classes of load, and also of in- 
dividual consumers, occurring at different periods through- 
out theday. The fixed, charges on the necessarily large 
expenditure on mains may in many cases be sufficient 
entirely to counteract any.&conomies in generation, but it is 
to the diversity factor that electricity supply undertakings 
must look to a large extent to obtain any economy over 
independent plants. In this connection we may mention 
‘one figures relating to the Commonwealth Edison Co., of 
Chicago, given in a recent issue of the “ Electrical World.” 
These seem to indicate that for private houses the diversity 
factor is 625, for commercial lighting 2:3, for a scattered 
motor load 2-5, and for large lighting or motor installations 
14. ‘In cach ease the ratio between the sum of the 
maximum demands of individual consumers and the actual 
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| maximum demand recorded at the generating station is 
given, and the figures will, doubtless, prove of interest to 
engineers in this country, as owing to the smaller use 
which is now being made of maximum demand indicators 
16 13 becoming more difficult to obtain particulars of this 
kind. The figure for residential consumers given above is 
very striking, a very much smaller figure being usually 
adopted. The difference is, perhaps, accounted for by the 
much greater use made of apparatus for electric heating 
and cooking in Chicago, this, of course, being likely to 
affect the result very considerably. In this connection, we 
may mention that some time ago in our correspondence 
columns Mr. В. 5. HALE, of the Edison Electric Illuminating 
Co., Boston, gave an average figure of between 21 and 5 for 
residential lighting for an infinite number of consumers ; 
whilst Mr. F. FERNIE estimated for private house lighting 
in this country a value for the diversity factor of some- 
thing over 1:5, : x | 


i 


The Local Government Board and Street Lighting. 


. THE recent Local Government Board inquiry at Grimsby 
found Mr. Н. В. Hooper, the L.G.B. Inspector, in a critical 
frame of mind. The question at issue was whether a loan 


of £2,000 should be granted for the purpose of light- 


ing the side streets by means of metal filament lamps, 
The Public Lighting Committee are of opinion that a better 
light. can. be obtained electrically than by the existing 
gas lamps. Мг. Hooper, however, seemed to think that 
this was by no means evident, and he criticised some of 
the existing lighting, more particularlwthe arc lamps 
(which, by the way, are of an old type and are being 
replaced out of revenue), although this method of lighting 
was by no means connected with the question at issue. 
Mr. HoorkER concluded by stating that the Committee 
would have to show that the new light would be an im- 
provenient and that they could give electric light quite as 
cheaply. There is much to be said in favour of a due 
regard to such questions as cost and efliciency on the part 
of the Board, but we fail to see why Mr. Нооркв should 
proceed further and question the efficiency of the metal 
filament lamp for street lighting. Apparently, he is of 
opinion that the 63-watt lamp does not give anything 
like 50 c.p., and, that if it does, its life must be only 200 or 
300 hours. Мг. W. A. ViaNOLEs, Borough Electrical 
Engineer, stated that this was by no means the case, and 
that lamps in actual use at Grimsby had shown a life of 
1,900 hours. Certainly this is borne out by the experience 
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burner units this condition can be satisfied in an inexpen- 


the house look brighter unless all the doors are thrown 
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of other engineers, and we think that Mr. Hooper might 
have made himself better acquainted with the position. 
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1,200-volt Continuous-current Traction.—According to 
“Engineering News," fourteen 1,200-volt direct-currentsystems: 
for railways are at present in operation. Two of these are 
in Italy and 12 are scattered about the United States. It is 
stated that over 66,000 н.р. of 1,200-volt motors had been built 
or ordered up to December 31, 1909. 

Electric Traction in Chicago.—A recent issue of the “ Elec- 
tric Railway Journal" mentions that the Chicago Elevated 
Railway Commission is considering five plans to solve the pro- 
blem of “ through routes” for elevated trains in that city. Thirty- 
eight plans were submitted to the Commission, and five of these 
were selected for more careful study. Mr. B. J. Arnold, who 
is chairman of the Commission, feels that progress has been 
made in narrowing down the work. It is pointed out that each 
of the four elevated railway companies is operating under a. 
separate ordinance granted by the city, and that the inter- 
relation of the elevated lines is caused by the joint use of the 


* down-town " Union loop. The companies are doubtful 
Ң si? ; : . : h ff ] f | ter dis- 
right policy in entering the electrical business. Attention whether they can afford to haul passengers for a greater 


| tance than about 6 miles for 24d., but there is apparently a 
may also be called to the fact that whilst many electrical | desire on the part of everybody concerned to reach a solution 
engineers are endeavouring to encourage the use of light | of the question if possible. 
units of greater candle-power, one of our contemporaries | Curious Interruption to Service at the Gary Steel Works. 
connected with the gas industry has been drawing attention | Several interruptions to the electric service have lately 
to the frequent efforts now made to show gas consumers occurred at these works without apparent reason. As ү 
how they may effect considerable economies by the adop- be remembered, the works are to в large extent operated Dy 
\ | : electricity generated on the premises by a large gas-engine 
tion of lower units of light where applicable. In this con- | plant, although connection can be made to an outside supply 
nection it is mentioned that burners may shortly be | in cases of emergency. In seeking to determine the cause of 
expected which will only consume between $ and $ cubic | the trouble, one man, said to be the night foreman of the power 
foot of gas per hour and give a light of about 17 candles. pan аң E о ae phates yep 
The advantages possessed by electric lighting in the way чаа д of prio Qu d ce. Wh Sar а he d laced 
| power house. en revived, he declare 
of easy control by switches has led to many attempts to | that he had solved the mystery, and that his injury had been 
introduce similar facilities with gas lighting. The apparent | caused by an intruder whom he had found meddling with the 
reluctance of the public to experiment with such contri- | electric plant. Investigation is said to have proved, ld 
vances, however, has doubtless led our contemporary to that the injured man himself was the meddler. The trouble 
suggest that “а house after dusk always looks brighter, and 
gives the inmates a greater.sense of comfort, by having & 
light in almost every room. With the small incandescent 


Rival Illuminants. 


IN view of frequent statements that artificial illumina- 
tion by gas is many times cheaper than where electricity 
is used, and of attempts to belittle the progress of electric 
lighting, it is interesting to notice that the gas industry 
does not view the present position with equanimity. 
Thus, at the meeting of the Welsbach Incandescent Gas 
Light Co. last week the Chairman referred to the * severity" 
of electric light competition, which had now made itself 
felt even in regard to the illumination of small houses. 
That the Company fully appreciate the future importance 
of electric lighting is shown by the Chairman's statement 
that the Board were convinced that they had adopted a 


was caused by short-circuiting the "bus bars by a piece of iron 
pipe, and the mischief maker is believed to have struck an 
iron beam in hurriedly emerging from the tunnel, fracturing 
his skull. No serious damage was done to the plant, although 
the trouble caused the Steel Company some delay and annoy- 
ance. Мо motive is ascribed for the deed, and the sanity of 


the man who perpetrated it, and who is now in the hospital, 
13 questioned. 


Possibilities of Electric Traction in Japan.—According 
to the “ Electrical World," in the opinion of an observant 
traveller who visited Japan recently there is а large future 1n 
that country for electric railways in addition to the Govern- 
ment steam railway system. This opinion is confirmed by 
interviews with а number of Japanese who are well informed 
on the situation. For a number of years, interrupted only by 
the exigencies of war, the Japanese Government has been taking 
over the steam railways belonging to private corporations and 
has been building connecting links to complete the system. 
The Imperial Government railways now consist of 5,248 miles 
of road and there are only 445 miles of road in the country 
under private ownership. These lines are widely scattered 
and have been built to serve private interests, such as mining 
works, rather than public needs. Ten years ago the Government 
owned but 979 miles of the 3,172 miles then in operation. One 
reason for believing that future railways will be largely elec- 
trically driven is that Japan has many water-powers which are 
going to waste, and these powers could be used to operate 
electric railways for feeding the steam lines in districts which 
are not reached by the latter. These lines should be cheaply 


sive way." We fail to see, however, how the inmates can see 


wide open, whilst the effect on the atmosphere of а gas jet 
ih every room is not pleasant to contemplate. Moreover, 
‘most of us have an inherent desire to economise in these 
days of increasing financial burdens, and thus the switch 
is important, even with a more efficient light. 
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Power Plant on Piles.—According to the “ Electrical 
Review and Western Electrician," the new station of the 
Atlantic City Electric Co., which is being built in а meadow 
near New York Avenue, offers considerable difficulty to the 
selection of a stable and permanent style of foundation. Owing 
to the extremely marshy character of the soil it was necessary 
to plan a piling system, and from the results of tests it is 
calculated that fifteen hundred and thirty piles will be necessary 
to support the station. The tops of these piles will be 6 in. 
below the level of low tide во that they will be constantly sub- 
merged. Upon them will be placed a solid mat or pad of 
concrete, upon which will rest the building and machinery 


foundations, some of which will be carried to 10 ft. above low 
tide. 


| = -a | constructed, for, apart from the rails, material is plentiful and 

. Oable Interruptions. Date of Interruption. |labourischeap. Japan, for instance, is sending sleepers to both 
LETS Pr Ei uu А zay В, 150 the United States and China. The Government now operates 
Malte о ns. April 1910 about 25 miles of trolley lines round Yokohama Bay, and 18 
Рага __Регпашіисо.............-.... „ое os AME 25, 1910 extending these lines. The tramcars use the same stations as 
Mosumbigue MG cis а И ui 2 о the steam railways in many places and connections are made 
Be Daal LILIES May oleo | between the two systems of transportation. Another reason 
Мадаразсаг—Кейпїоп.................... ше, Мау 12, 1910 


why electric railways are well suited to supply the needs of 


Ми 
Eee 


ПАО is Tha 
ун fime 
stp last n 
vits fray 
js DX 
“rng the v 
Ape, at 
jS Tasers. 
per n 
ven uf ths 
Late Br 
lw»: 
bens unc 
Sm ul "| ? 
т 
re aid | 
EU 
«x. ti 
34 a. | 
"wh 
"dh id 
и өү 
"Hb 
wr ye dn 
às 
тыу. 
а 


"s 
УТ 


) 


THE ELECTRICIAN, MAY 20, 1910. 991 - 


the advantages of eliminating the smoke nuisance had beer 
given considerable emphasis at hearings before the legislative 
committee on metropolitan affairs, the great transportation ad- 
vantages of electrified service had repeatedly been emphasised! 
were £2,930,362. The passenger business more than doubled | before the legislature. Economy of operation derived from 
during the year. There is provision for three classes of pas- | the running of short and frequent trains will benefit the public 
sengers, and an analysis of the traffic shows that the third- | and the railroads. Short, frequent trains are exactly what the 
class passengers were carried at the rate of a little more than | “ suburbanite " needs. The flexibility of electrification will 
0-35d. per mile, and that the average fare paid by each pas- | give more frequent service at reduced cost ; the elimination of 
вепрег of this class was about 744. | shunting will be most advantageous, and overcrowding will be 
London, Brighton & South Coast Railway Electrification. | diminished. With more frequent and cleanly service, popula- 
As we have already announced, nothing has been definitely | tion will be attracted to the suburban territory, as it is hot 
| decided coneerning the further electrification of the suburban | under the present regime. The traffic of the railways will be 
gervice of the Brighton Railway Co., but when the shareholders greatly increased by the introduction of electric service. The 
of the Company next meet it is probable that & definite scheme Railroad Commission and the Joint Board of Metropolitan Im-. 
will be laid before them for the electrification of that section | Provements are strongly in favour of electrification, and, it is 
of the Company's suburban line which runs to the Crystal | contended that it is time for the legislature to take definite 
Palace. It is to be greatly regretted (on behalf of the Crystal | action requiring the railroads to make a positive move in the 
Palace Co.) that this step could not have been taken by the | matter instead of postponing the introduction of a type of ser- 
Brighton Railway Co. at an earlier date. This, however, was | Vice desired by practically the entire population of eastern 
not the fault of the railway company, аз modern practice was Massachusetts. | 
not sufficiently advanced to admit of so important a step| Static Strains in Н.Т. Circuits.—In a recent issue of the 
being taken earlier. We hope it will not now be too late to | “Electric Journal” Mr. P. Н. Thomas summarises the results of. 


serve as an aid to the better financial position of the Crystal | some experiments he has made on this subject. Не states that. 
Palace. when a “ dead ” transformer is connected to a live line а strain. 


Wireless Telegraphy on the Eiffel Tower.—At midnight of | 08У be produced on the layers of the coil next to the terminal 
May 23rd a wireless message will be dispatched о the | Which may be as great as the line voltage. When а short line 


Observatory on the Eiffel Tower to vessels at sea. There is | 18 charged suddenly from live ‘bus bars there may be produced 
also a specially-designed clock on the Tower which, according to | 8 Momentary voltage which will be not more than double the 
the " Matin," sends out at frequent intervals a different normal. When a long line is charged, a strain similar to that 
electric signal, and it is asserted by Capt. Guyon and М. | № the short line is produced, doubling the potential first at the 
Bouquet de la Grye that by this means the longitude of a end of the line us Е along the whole length. This- 
distant locality can readily be calculated when local time is result pns. that the charging terminal of the line is abruptly 
known. The object of the first-mentioned operation is that all raised to and maintained at full normal potential until the- 
chronometers at sea may be checked at noon, 8 p.m., and mid- | WAV? 18 fully formed, and also that the losses are zero. The 
night. It will be remembered that the installation on the fundamental principles governing the charging of a cable are- 
Eiffel Tower is already in regular communication with Dakar, the sarie as those of a transmission line. Opening an unloaded 
Port Etienne and Rufisque on the Atlantic coast of N.W. high-tension circuit may be nearly the equivalent of charging 
Africa, as well as with the Canary Islands, and with Bizerta and the circuit, since before the line is completely freed from the 
Oran on the Mediterranéan coast, and it is ‘anticipated that the bus bars it i often momentarily recharged several times, 
next group to come into the network will include Abecher and When a branch of small electrostatic capacity is supplied with. 
Loango and Brazzaville in the interior of Africa, and, later, that | Петву from а main line, the rise of potential at the farther end 


Port Étienne will be in direct touch with several South | ™®Y be twice as great as at the end of the main line. In 
Ametican ош: addition to switching, other causes of static strains are earth- 


ga Do те: = u _ | ing, short-circuiting, lightning, &e., when these cause abrupt 
т hid aoe T Б ee е de changes of potential. А rise of potential due to resonance 18. 
кой пике ns oe As к. always possible. but genererallv improbable. It requires that. 


line. They wi here be an oscillating circuit and an exciting cause which must 
e. They will be of twe different types of construction. The g | e g | us 

РЕ . ly th f с: 
t type is carried on two bogies, the three axles of which are be of very nearly the same frequency as the natural period of 


ee the oscillating circuit. When an alternating E.M.F. of high 
PAS о of these bogies is operated by a frequency is рс along line the danger а will 
fed a. rough cranks and gearing. ee se | occur is usually greatest, as it may be produced by a large- 
E n 8 pressure of 420 volts, the line vo pu number of frequencies. High-voltage transformers should be so- 

| emng ғол, e electrical equipment, weighs 42 tons, an designed as to possess a good and constant factor of safet 
the locomotives complete weigh 86 tons, the axle pressure У, 


| | in the outlet terminals and between those t f 
being 15 tons, except on the two end axles, where it is 13 tons ш. . ee і Mose turns o 
ins , оак windi hich are n h | i 
The tractive effort is 12:8 tons at a speed of 26 miles an hour. the winding which are next to these line terminals. This can 


The | Mg 2 usually be accomplished by providing extra insulation on the 
ped teorie ha orc Sa mz, and елй prt of th winding andy ботите all var 


| these units is fitted with motors which drive the axles through oe these parts, confining them to the inner turns of the 
» cranks, but without gearing. Each motor is fed from the 88. 

secondary of а transformer, the output of each unit being 
{ 800 н.Р. The electrice] equipment weighs 50 tons and the loco- 


Japan is that the chief function of the steam railways at the 
present time is the transportation of passengers. According 
to the last report of the Imperial Government railways, the 
‘receipts from passengers were £3,757,373 and from freight 


v- ~ 
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Current Topics. 
Subjects of current interest dealt with in this issue include: 


? motives complete weight 93 tons. These machines are designed |. S 

А for running at from 43 to 45 miles per hour. the following :— ME | 
| Electrification of the Boston Railways.—According to |, Dr. A. Fraenckel and Mr. В. J. M. Lane contribute an article on 
і the “Electrical World” public opinion in favour of electrification | '* Short-Cireuit Losses in Alternating-Current Commutator Motors," 


We give the first instalment of an article describing the new gene- 
rating station of the Westminster Electric Supply Согри.. 

We also give an account of the electrical equipment. at. Smith's . 
Docks, Middlesbrough. 
© We conclude our abstract of the Paper on “ Commutation . 


Phenomena,” read by Mr. G. W. Worrall before the Birmingham local. 
section of the Institution of Electrical Engincers, 


of the steam railways at Boston continues to exert pressure 
à is the legislature for early action requiring the adoption of 
i electricity in the metropolitan district. A long statement was 
E issued last week by Mr. W. C. Ewing, chairman of the Committee 
; on transportation of the United Improvement Association, 
> ^ tefuting some of the arguments of counsel at recent legislative 
^ *' hearings against electrification. It was pointed out that while 
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plant and mains are projected. 
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Fulham (London) Council have adopted a scheme of free wiring of 


consumers’ premises and also for letting metal filament lamps on 
hire for outside shop lighting. 


gratuitously on application to the secretary of the Institute, Mr. G. 
Shaw Scott, Caxton House, Westminster, S.W., to whom applica- 
tions for tickets should be made not later than Saturday next. 


INTERNATIONAL CONGRESS OF RADIOLOGY AND ELECTRICITY.— 
We understand that a number of Papers have been promised for this 
congress, which, as we have already announced, will be held at 
Brussels on September 15th, 16th, and 17th. The range of subjects 
covered is very large. We are requested to state that communica- 
tions relating to the physical sections should be addressed to Prof. 
Rutherford or Mr. W. Makower, at the Physical Laboratory, Univer- 
sity of Manchester, and communications relating to the biological 
section to Dr. W. Deane Butcher, “‘ Holyrood,” Ealing. London, W. 
Intending members should, however, communicate directly with the 
general secretary, Dr. J. Daniel, 1, Rue de la Prévóté, Brussels 


VERBAND DEUTSCHER  ÉLEKTROTECHNIKER.— The eighteenth 
annual meeting of this association will be heldYat Brunswick on 
May 25th, 26th, 27th and 28th. An extensive programme of lec- 
tures and Papers has been arranged,'among them being the following : 
“Оп Art in Technology," by Prof. P. Behrens; “ On the Latest 
Results obtained with Electric Cables on Extra-high Voltages,” by 
Dr. Г. Lichtenstein; “ Indirect Lighting by High-Candle Power 
Tungsten Lamps," by Dr. B. Monasch ; “ The Compound Commu- 
tator Single-Phase Motor operating as Motor and Generator," by 
Mr. В. van Cauwenberghe; and “ New Automatic Switchgear and 
Speed Indicators,” by Dr. E. Wagmüller, as well as a discussion on 
the subject of “ Electricity on the Land." Excursions and visits 
will be made to places of interest in the neighbourhood. 


SOCIETY ог ENGINEERS.—We have been requested by the 
Secretary to remind "our readers that the latest date on which 
essays in competition for the Status Prize сап Бе received is Tuesday, 


(ot 
Ап inquiry has been held into the application of Wimbledon Cor- 


poration for permission to borrow £5,800 for electricity supply 
extensions, 


The report on the past year’s working of Birmingham electricity 
supply undertaking has been issued, and shows that substantial 
progress has been made. Considerable extensions of the generating 


Companies’ Meetings, &c.—The report of the Anglo-Argentine 
Tramways states that a concession has been obtained by the Com- 
pany for the construction of subway electric tramways of an aggre- 
gate length of about 10 miles. The Company's concession has been 
fixed at 80 years, and it is proposed to create new capital to provide 
money for the new lines, extensions of the system, &c. 

The report of the Allgemeine Elektricit‘its Gesellschaft (Berlin) 
states that business is satisfactory, but prices have been affected by 
keen competition. Several of the departments show an increased 
output compared with the corresponding period last year. 


INSTITUTIONS AND SOCIETIES, 


Griascow Section oF THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS.—At a meeting of this Section on Мау 10th Mr. E. С. Tidd, 
the chairman, moved that a loyal address and vote of condolence 
‘be sent through the parent Institution to His Majesty King George V. 
‘The local committee as nominated were elected. It was intimated 
that it had been agreed that the local Section should unite with the 
Iron and Steel Institute for a joint excursion on the Clyde in the 


specially chartered steamer ** Duchess of Hamilton " on June 9th. 
NEWCASTLE 


May 31, 1910. 


RAILWAY SIGNAL AND TELEGRAPH ENGINEERING ÍINSTITUTE.—À 
meeting of the members of the above Society was held at the St. 
Marylebone Church Institute on Wednesday, April 27th, at which 
Mr. E. Hollman, of the Metropolitan Railway, read a Paper on the 
© Spagnolletti System of Interlocking,” as installed on a portion of 
that railway. The Paper was illustrated by a number of sketches, 
and an installation of thé actual instruments as used, these being 
kindly lent by the engineer. After the"reading"of the Paper an 
interesting discussion took place, and а practical demonstration of 


the working as between two signal cabins was given, at which Mr. 
W. J. Buck assisted. 


SECTION OF THE INSTITUTION OF ELECTRICAL 
ENcatiN EERS.— The following are the nominations proposed by the com- 
mittee for the session 1910-11 : Chairman, Mr. C. Faraday Proctor ; 
Vice-Chairman, Mr. C. S. Vesey Brown; Past Chairmen, Messrs. J. 
Pigg, Мг. А. L. E. Drummond and Prof. H. Stroud; Committee, 
Messrs. J. A. Anderson. №. Е. Buckell, E. Fawssett, H. Е. Fisher, 
H. Henderson, J. H. Holmes, F. O. Hunt, W. D. Hunter, G. Ralph, 
Н. Г. Riseley, J. M. Robb, В. Rutherford, G. Stoney, C. Vernier, 
W. W. Wood and Prof. W. M. Thornton; Hon. Secretary, Mr. Н. W. 
Clothier; Hon. Treasurer, Mr. W. А. Clatworthy. 


STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS.— The annual report of this Section states that during the 
past session there have been 10 general meetings and the annual 
general meeting held in the Library of the Institution, in addition to 
those held by thelocal sections; the average attendance at these meet- 
ings was 25, the highest recorded being 35 on February 2nd. The 
opening address was delivered by Mr. J. H. Rider on November 17th 
and was entitled “ The Importance of Attention to Details." Ten 
Papers, ranging over numerous subjects, were read and discussed. 
In pursuance of the idea adopted last session no visits have been 
arranged this year, but the committee would welcome any sugges- 
tions, especially to visit places which perhaps could not be seen 
except under the ægis of the Institution; The committee have 
adopted this course in view of the fact that the need for such visits 
is now amply supplied by the college engineering societies. "Thirty- 
eight students took part in the summer tour to Germany, which, due 
to the efforts of Mr. E. W. Moss, was а pronounced success. The 
.committee desires to place on record its appreciation of Mr. Moss's 
organisation of the tour. А tour has been arranged to take place 
from July 25 to July 30, 1910, to visit works in and around Bir- 
mingham. The sixth annual dinner took place at the Trocadero 
Restaurant on Wednesday, January 26, 1910. The dinner was very 
-successful, but the number present was not so large as was hoped, 
and the Committee feel that this function does not receive the 
support it deserves from the Students’ Section as а whole. 


INSTITUTE OF METALS.—As already announced, the annual May 
lecture of this Institute will this year be delivered by Prof. Gowland, 
F.R.S., who will take as his subject ** The Art of Working Metals in 
Japan." The lecture will be given on Tuesday. May 24th, at 8:30 
p.m., at the Institution of Mechanical Engineers, Storey's Gate, 
Westminster, S.W. Prof. Gowland's discourse will be illustrated by 
numerous diagrams and lantern slides. It will be of a topical 
character, in that it will deal with metallurgy in Japan, a country 
in which great interest is now being displayed as a result of the 


ARRANGEMENTS FOR THE WEEK. 
MONDAY, May 23rd. | 


THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION.. 
8 p.m. Meeting at Caxton Hall, Westminster. Discussion on 
“The Effect of Free Trade or Protection upon the Electrical 
' Industry," to be opened by Mr. Hugo Hirst (from the Protec- 


tion point of view) and Mr. J. E. Kingsbury (from the Free 
Trade point of view). 


THURSDAY, May 26th. 


— Rovar INSTITUTION. | 
3 p.m. Meeting at Albemarle-street, Piccadilly. Lecture on 
“ The Constitution and Internal Structure of Alloys," by Mr. 
W. Rosenhain (Lecture I.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 
8p.m. Annual General Meetin 


g at the Royal Society of Arts, John- 
street, Adelphi. | 
FRIDAY, May 27th. | 


PHYSICAL Society oF LONDON. | 

5 p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington. Agenda: (1) “ On an Oscilla- 
tion Detector actuated solely by Temperature Variation of 
Resistance," by Dr; W. Н. Eccles. (2) “ Exhibition of & 
Resonance Transformer," by Mr. A. Eagle. (3) “ The Limi 


tations of the Weston Cell as a Standard of Electromotive 
Force," by Dr. S. W. J. Smith. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 
The following orders have been issued for the current week :— 


Monday, May 23rd.—'* A’? Company.—Recruits! Infantry Drill 6 to 

| 6:45 p. m. Company Drill, 7 to 9:30 p.m. 

Tuesday, May 24th, “ B" Company.— Company Drill, 7 to 9:30 p.m. 

Wednesday, May 25th.—Gymnasium, 6 to 9:30 p.m. | а ió 

Thursday, May 26th, “С” Company.—Recoruits' Infantry Drill, 
6:45 p.m. Company Drill, 7 to 8:30 p.m. Technical Drill, 8:45 


to 9:45 
à] riu ын qom E | el p.m. u | 0:45 
recently opened J apan-British. Exhibition, In view of t е special | gi day, May 27th, “ D? Company.—Recruits Infantry Drill, 6 to e 
interest of the subject of the lecture, the Council of the Institute of p.m. Company Drill, 7:15 to 8:30 p.m. Technical Drill, 8:45 to 9: 
Metals have decided not to confine admission entirely to members | p 
of the Institute. Tickets admitting visitors may therefore be had 


p.m. 
Saturday, May 28th.—Musketry at Runemede. 
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NEW GENERATING STATION OF THE WESTMINSTER ELECTRIC SUPPLY CORPORATION. 


Of the many metropolitan electricity supply companies, the 
Westminster Electric Supply Corporation, if not the oldest, 
must be numbered among those that started in the earliest 
days of electric lighting. The oldest is the London Electric 
Supply Corporation, which has completed 24 years of its 
career—many of them exceedingly eventful. The Kensington 
Company comes next, having supplied for 22 years, and two 
other companies have been in operation for 20 years, while 
over 19 years must go to the credit of the Westminster Corpora- 
tion. It was so far back as 1889 that the Company obtained a 
provisional order, and in 1890 operations were commenced, a 
description of the original scheme appearing in THE ELEcTRI- 
cian of October 31, 1890. Prof. (now Sir) Alex. B. W. Ken- 
nedy was appointed engineer of the undertaking in January 
of that year, and has since that date been continuously con- 
nected with the undertaking, the most recent generating 
station of the Company being designed by him. The reason 
for laying down this station and the arbitration in connection 
therewith are probably still fresh in the minds of our readers, 
but it may be as well here briefly to summarise the proceedings. 

By the London County Council Act, 1900, the Council were 
empowered to obtain possession of the site of the Millbank- 
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representing the difference between the cost of coal delivered 
at Horseferry-road and of coal brought by barges to the Mill- 
bank-street site. This increase in cost was stated at the time 
of the arbitration to amount to no less than 2s. 63d. per ton. 
It will be seen that as this agreement remains in force uatil 
1931, when the electricity undertaking becomes purchasable 
by the Council, a very large sum is due to the Westminster 
Electric Supply Corporation on this account. 

The Council also arranged to construct a subway and to lay 
four 20 in. pipes from the new generating station to the river, 
so that water for condensing purposes would be available 
from that source. The arrangements in connection with this 
supply of water are probably the most interesting feature of 
the new station. 

An idea of the distance over which the condensing water has 
to be brought can be obtained from Fig. 1, which shows the 
general arrangement of the pipes. It may be mentioned that 
no grids are fixed at the intakes on the bed of the river, all 
strainers being situated in the power station. The four pipes 
are of slightly different lengths, so that the hot discharge from 


any pipe is not liable to enter other pipes through which cold. 
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Fic. l.—LosatrUDINAL SECTION oF SUBWAY AND WATERPIPES FROM HORSEFERRY-ROAD STATION TO THE RIVER. 


street station of the Westminster Electric Supply Corporation 
in connection with proposed improvements, including the con- 
struction of an embankment. Although the Council have not, 
up to the present, made much progress with this scheme, the 
supply company naturally felt the uncertainty of their tenure 
of the Millbank-strect site, and were anxious to obtain the 
new station and site, which, by the terms of the Act, the London 
County Council had to provide. After lengthy negotiations, a 
site in Horseferrv-road was offered to the Company. This site, 
although much larger than the Millbank-street site, had the 
disadvantages. compared with the latter, that it was no longer 
possible to obtain water-borne coal, or to dispose of ashes 
except by means of carting, whilst water for condensing 
purposes was not so easily obtainable as in the case of the 
Millbank-street station, which was close to the river. 

These considerations were discussed in the arbitration 
which commenced in October, 1908, and which was reported 
ш THE ELECTRICIAN of October 30, 1908, and subsequent 
Issues. Аз the result of this arbitration the Council agreed to 
pay to the Westminster Electric Supply Corporation а sum 


EMIT 


. $2 NM | 
Grids, comprising bars spaced about j in. apart, are fixed at 


the station on each of the four pipes and a very ingenious. 


svstem has been adopted for minimising trouble due to choking 
of the grids and pipes. All the discharge from the condensers 
is passed through one pipe, whilst the other three pipes can, if 
necessary, be used for the intake. This results in the dis- 
charge pipe and grid being well scoured out, due to the high 
velocity of the water. When the pressure gauges show that 


any intake pipe is becoming choked, such pipe is used for the- 


discharge from the condensers, and the pipe previouslv used 
for the discharge, and which has become cleared from deposit 
is utilised for the intake. Ву changing over in this way it is 
possible to keep the pipes in a satisfactory condition, and to 
prevent a great deal of the trouble likely to arise where river 
water containing a lot of foreign matter is used for condensing 
purposes. j 

The water is drawn from the river by three electrically- 
driven Rees Roturbo pumps, and after passing through the 
above-mentioned grids and through these pumps, as can be 
seen from Fig. 4, the water flows through a Bailey and Jackson 
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rotary strainer, of which two are installed. The principle of | new site in Horseferry-road as regards facilities for 


this useful apparatus is now well known, owing to the attention 
which was called to it in connection with Mr. Rider's I.E.E. 
Paper on “ Тһе Electrical System ої ће London County 
Council Tramways.” It wil be remembered that these 
strainers, which are due to Messrs. Bailey and Jackson, of the 


City of London Electric Lighting Co., have proved very satis- 


factory at the Greenwich station of the Council. The un- 
strained river water passes through a slowly revolving grid on 
its way to the condensers, whilst the discharge flows through 
the grid in the opposite direction, thus washing away any 
deposit clinging to the strainer surface. The grid is rotated 
at a speed of about one revolution in two minutes. Each 
strainer is capable of dealing with 325,000 gallons of water per 
hour normally, and not less than about 500,000 gallons per 
hour in ап emergency. It consists of а cast-iron casing in four 
parts, the casing being mounted upon a substantial cast-iron 
base, and provided with 18 in. inlets and outlets. Internally 
it is fitted with two rubbing strips, faced together back and 


* x 
= 5 


гаа, 
e * 


* 


obtaining 
coal and the removal of ashes. Both these operations have to 


be carried out by means of carts. The general arrangement 
ean be understood from Fig. 2, which shows diagrammatically 
the coal and ash-handling plant. Coal is tipped from carts 
at the roadway, indicated in Fig. 2, into a hopper on the base- 
ment floor. From this hopper a continuous conveyor, of the 
swinging bucket type, and supplied by Messrs. Spencer & Co., 
of Melksham, Wilts., raises the coal and conveys it into 
bunkers over the boiler house, measuring boxes and shoots 
being fixed as shown for each boiler. The conveyor is capable 
of dealing with about 25 tons of coal per hour, and is driven 
by a totally enclosed motor. All parts of the conveyor outside 
the building are covered in and protected by a framework of 
Bteel plates. | BEEN | 

. "The ash transporter was specified to lift, at a rate of about 
50 ft. per minute, à skip containing 40 cubic ft. of wet ashes from 
the basement outside the boiler house to the ash bunker over- 
head, from whence they are discharged through shoots to carts. 


front. An inspection cover is provided on the outside circum- 


ference of the top casing, while side inspection is provided for 
by four inspection blank covers. The cast-iron rotor, about 


60 in. in diameter, із fitted with specially constructed brass 


grids, and is mounted upon a main shaft of 5 in. diameter, with 
gunmetal and leather packing rings, arranged to prevent the 
bye-passing of water as far as possible and also to allow of 
easy access for overhauling and repairs. A lin. water service 
for maintaining the water seal is provided, and the quantity 
of sealing water for each strainer amounts to about 400 gallons 
per hour. | | 

Since at low tide the pumps are from 8 ft. to 10 ft. above 
the level of the river, it is evident that care must be taken 
to obviate trouble due to air accumulating at the highest 
points in the pipes so causing the pumps to lose their suction. 
Аз а precaution, therefore, a vacuum pump has been installed 
in the station and is connected to the higher points in the pipes; 
in this way air pockets are prevented. 

Attention has already been called to the disadvantage of the 


п. 2.—CoAL AND ASH HANDLING PLANT. 


The transporter is driven by a series-wound direct-current 
enclosed motor. Each ash skip stands on a trolley which runs 
on rails on the boiler house basement floor. | 
Before considering in detail the plant installed in the new 
station, it is interesting to note that by their Act the Council 
had to provide plant in the Horseferry-road station of equal 
capacity to that possessed by the supply company in their 
Millbank-street station. Аз a matter of fact, however, the 
new plant is of slightly greater capacity, the excess being paid 
for by the Company. The Millbank-street station has now been 
shut down, and was handed over to the Council on the first day 
of this month. The result is that the Westminster Electric 
Supply Corporation are now in possession of a station designed 
on modern lines, and considerable economies are expected to be 
shown in thecostsof generation. The buildings have been con- 
structed to meet all requirements until the undertaking becomes 
purchasable by the Council in 1931. As in the case of the 
Millbank-street station, a low-tension continuous-current 
supply only is given, but several motor-generators are installed, 
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in which high-tension three-phase current supplied from the 


formed to continuous current, these machines operating in 
parallel with the main generators. 

Boilers.—Four Babcock & Wilcox boilers have, been in- 
staled, each being fitted with superheater and operated in 
connection with an economiser. Each boiler, fitted as above, is 
capable of evaporating normally 20,000 Ib. of water рег. hour, 
from a temperature of 75°F., into steam at a pressure of 200 lb. 
per square in. with 150°F. superheat ; whilst when necessary 
each unit is capable of evaporating 25,000 lb, of water per 
hour. Е 

The, superheaters are of the usual Babcock type, consisting 
of solid drawn mild steel tubes 14 шт. external diameter, 
bent to shape and expanded. at the ends, with wrought steel 
boxes. 

The mechanical chain-grate stokers are of Messrs. Babcock & 
Wilcox latest pattern. In this, the movement of the grate is 
continuous, differing in this respect from earlier patterns, 
where a ratchet and pawl drive was adopted. The links are 
also closer together: This fact, together with their steady 
movement, allows a smaller class of coal to be burnt. The 
speed of the grate bars is variable to suit different classes of 
coal and conditions of firing, whilst the hopper is so arranged 
that the fuel is spread over the whole width of the grate, the ; 
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Fic. 4.—SxcTIONAL PLAN AND ELBVATION orgGENERATING STATION, SHOWING GENERAL ARRANGEMENT OF PIPING, &c. 


thickness of the fire being regulated by a vertical movement of & Son, each being capable of delivering 60,000 Ib. of water 
| per hour against a boiler pressure of 210 Ib. per square inch. 


the fire door. 


225. 


> І Water for the boilers is supplied by two Weir feed pumps and 
Grove-road station of the Central Electric Supply Co. is trans- | an electrically driven centrifugal pump by Messrs. W. H. Allen 


| The shafting for driving the stokers extends for the whole The electrically driven pump is found to be more economical, 
ength of the boiler house, and an electric motor is installed | but, on the other hand, the steam pumps will generally be 


at each end, a clutch disconnecting either motor as required. 


employed, since the exhaust steam from these pumps is taken 


Each economiser consists of 160 solid drawn mild steel | through a feed water heater, so that the feed water may be 


tubes, 3,2, in. outside diameter. 


raised in temperature before it enters the economisers, 
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A Lassen and Hjort water-treating and filtering plant has been inthe way mentioned ? To test this a layer of strips of celluloid was 
installed for softening the make-up water for the boilers, and 


carefully diselectrified, and mounted, bent and compressed, on the 
among other accessory plant may be mentioned two Lea water base of a small motor running at 3,000 revs. per min. The spindle 
recorders, one measuring the hot well discharge and the other carried an eccentric load, thus vibrating the layers. After a time the 


| layers showed electrification as а whole, while the separate strips were 
the make-up water, and a CO, recorder. The whole of the strongly electrified. At the same time a number of strips were fixed 
above plant, together with electrically driven centrifugal | to the edge of a wooden disc (keyed on to the shaft of the motor) and 
pumps for the hot well, &c., and all the pipe work has been | loaded. "This disc was eccentrically mounted. On rotating the 
carried out by Messrs. Babcock & Wilcox. 


motor at a rapid rate the layers became electrified as before. These 
(To be continued.) experiments Buggest the possibility of static charges being produced 
in electrical machines simply by vibration and rotation; it is pos- 
sible, therefore, that cases of insulation breakdown may occur through 
these causes alone. 
ELECTRIFICATION OF INSULATING MATERIALS.* Besides the application to transformers and generators a further 
practical illustration of the phenomenon described is to be seen in 
printing machines. The author considers that much of the electri- 
The difficulty of carrying out experiments in electrostatics in this | fication of the paper produced in these machines is due to the com- 
climate is well known, and as the author has had occasion for some | bined bending and pressure exerted on the paper by rollers. It is 
years to show experiments of this kind to large classes of students, | probably for this reason that sometimes the sheets are + and some- 
frequent failures led him to investigate the best kind of materials to | times — off the same roll. The author has constructed an electrical 
use for producing electrification in a humid atmosphere. Of all the | machine in which bands of celluloid running over pulleys produce + 
substances tried, by far the best was rolled celluloid sheet, particu- | and — charges in this way. While the resulta given above are any- 
larly if the surface were well burnished. "This, under the worst pos- | thing but complete and bv no means conclusive, the author considers 
sible atmospheric conditions, electrities with ease, and a gentle rub | the subject worthy of further investigation. "Though the differential 
with the fingers suftices to raise the substance to a very high poten- | charges mentioned are small they are cumulative and may become 
tial indeed. While this has to some extent been already known, | large in a long run. This would seem to indicate that more care 
though not made use of, in the manufacture of electrostatic appa- | should be taken to consolidate insulating material used in layers, and 
ratus, а further curious effect was discovered during the investiga- | to prevent it coming adrift, and so setting up the kind of electrifica- 
tion; if two pieces of this celluloid sheet be drawn smartly between | tion mentioned. 
the finger and thumb, not only are the outsides electrified but the ur Lu 
inside surfaces as well, one being positively the other negatively DISCUSSION. 
ne = eee He ie x pei hs | Mr. W. W. LackrE (Glasgow), referring to the little sparks to be seen 

d RA Oe ere oa | between the commutator bars, asked if such were due to the static charge 
strip in contact with the thumb was +, but on asking others to OEY tb е тти Paper. 
no consistent results could be obtained ; sometimes one strip was Mr. CampreLL McMILLAN thought that possibly the phenomena re- 
positively electrified, and on the next attempt negatively electrified. ferred to in the note accounted for the static charges off belting. In the 

Mr. M. MacCallum Fairgrieve, of Edinburgh Academy, having tried | dryer atmosphere of New York he had seen a discharge across 14 in. to 
the experiment, found that the kind of electrification seemed to de- | 18 in. Regarding the layers of insulation in the windings of machines, 
pend on whether the pieces were bent to one side or the other when from a mechanical point of view any loose play was usually deis 
drawn through the fingers, and this seems to be the true explanation, | Абая more so at the end windings. In some large turbo sets whic 
When the two strips are drawn through the fingers they are not only 


had broken down he found that there had been a material movement 

| ; the winding, due, no doubt, to the heavy torsional effects rubbing throug 

compressed but bent to one side or the other. Of the two inner sur- | the in E | | 3 PES 8 E 
faces in contact one is concave the other convex, that is, the par- 


| Мг. W. MceWuirrer had had much experience with faults, many of 
ticles of the one surface are in compression and those of the other in | them inexplicable, but in view of the phenomena explained by Mr. Jamie- 
tension. The molecular difference due to this tension and compres- | son, there was no doubt that electrostatic action was the reason. Fur- 
sion combined with the direct pressure evidently produces the oe found m was a Eu EAS for кы type of РИ ARS 
ctrification. evelop on machinery with overhead lines, as the sudden release о e 
e о ces in contact the one in compression is, for celluloid electrification in these lines during a thunderstorm., though there might 
and the other substances mentioned below, always negatively elec- not even be a lightning discharge, tended to puncture the insulation. a 
be | бое to the author's electrification of paper theory, he (Mr. McWhirter) over 
trified, and the one in tension 15 always positively electrified. | 25 years ago had been called in to try and get this trouble eliminated at a 
amount of electrification is remarkable, in view of the minute differ- | certain paper mill. His arrangement consisted of two rows of earth- 
ences one would expect to find in the two surfaces. In the dark а | connected discharging cones touching the paper both on the top and 
flash may be seen when the surfaces are separated, and if the experi- | bottom sides, but he found that even that was not sufficient. Probably 
ment be repeated several times, a distinct odour of ozone is observed. | the scintillating sparking at the commutator bars referred to by Mr. 
Having found celluloid to possess this property, І proceeded to Lackie was due to the fact that micanite, not mica, had been used as 
examine other substances, and got similar effects under suitable con- insulation between the bars. , He thought there was also another cause— 
ditions with paper, shellac, substances impregnated or varnished ya f се оаа г. i от тш IE В wa > o 
with shellac, vuleanite and mica. Unless at suitable temperatures, үл Of Carbon Aost =a trequent source of trouble, “Sul (егете и 
POR MPa p at tee oe ma ; | something in Мг. Jamieson’s theory, as he only found the sparking re 
and conditions of dryness, the effect with the materials mentioned із | ferred to where micanite was used. As to static discharge from belting, 
not so great as with celluloid. The fact that combined pressure and | he always found that the worst offenders in this respect were badly 
bending produced under suitable conditions electrification of insu- | trimmed belts—i.e., belts having a lot of slip, &c.— where the frictional 
lating materials led naturally to the investigation of the electrifica- | theory of static electricity would account for the spark. 
tion of lavers of these materials as used in electrical machinery. Мг. Surciirrk stated that he had seen in many cases of armature 
Utilising celluloid as the most convenient substance it was found breakdowns there were decided punctures, indicating that there was- 
that if a laver of strips were subjected to combined pressure and 
bending. all the strips were electrified as explained above. It might 
be thought that since the quantities of electricity produced at the 


something in Mr. Januüeson's theory. 
inner surfaces are equal in amount, and opposite in sign, no outward 


sign of the electrification should be apparent until the layers are 
separated. In practice this is not so, for immediately the bending 
and compressive forces are removed, the relative positions of the sur- 
faces are altered ; irregular leakage effects take place more at one 
place than another, and the result is that one electritication usually 


predominates, though the amount of this differential charge may be 
small. 


- — 


BY W. JAMIESON, B.SC. 


Мг. J. А. ROBERTSON (Greenock) gave an instance of a machine which. 
had broken down in the equalising coils at the ends of slots. 


The insula- 
tion маз presspahn paper. 


There was no evidence of the breakdown 
being due to rubbing of conductor against paper, but there were decided 
indications of puncture holes. He found that some of the best kept belt 
drives showed strong electrification, especially if the belt was of a lami- 
nated type. 


Мг. JAMIESON, in reply, thought that the sparking between the bars 
would be due to the phenomena explained. In his experiments, he might 


In many electrical machines there are layers of insulating materials 
subjected to alternating stresses of pressure and bending combined ; 
for example, in transformers due to the alternating field setting up 
vibrations, and in generators due to want of balance and change of 
flux. Is it possible that these layers could become statically charged 


ооо оо оо о 


say, he had made special precaution to prevent relative motion between 
the different layers of material. In regard to belts, from experiments 
he had made, he found that if two or more layers of celluloid or paper 
were made to pass over an even number of pulleys, say, 8 or 10, аз shown 
in the diagram herewith, there was no sign of electrification, but if the 


laminated strip was made to pass over one or more (an odd number) of 
| pulleys there was decided electrification. 


* A Paper read before the Glasgow local section of the Institution of 
Electrical Engineers (slightly abbreviated). 
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TELEPHONE CIRCUITS.* 
BY PROF. J. PERRY, F.R.S. 


Summary.—The author gives an easy method of calculation for the 
spacing of Pupin coils. This method gives a result practically correct, 
and can be used in the case of any network or other combination of 
resistances, inductances and capacities. 


About a year ago Mr. Sidney Brown told me that he wished to 
place contrivances at equal distances in telegraphic or telephonic 
circuits and that it was necessary to make calculations, beforehand, 
because in a telephone line, say, of 300 miles or more with similar 
contrivances inserted every | or 2 miles, it was practically impos- 
sible to proceed by any kind of experimental adjustment. He spoke 
of various kinds of contrivance involving combinations of conden- 
sers and inductance coils and transformers and even rotary motors 
and generators; some in series with the line and others as shunts 


. to earth. Exact investigation of what occurs in telephonic and 


telegraphic signalling in general is quite impossible. Transmitting 
and receiving instruments are various in their complexity: signals 
give rise to all sorts of functions of time and space; cables are not 
uniform in character, and when they are loaded with inductances, 
capacities, &с., the expressions employed in exact mathematical 
analysis are too complex for even the greatest mathematicians to 
deal with. Ordinary people like myself ought to keep on the lower 
levels and not talk about ** waves" in such problems. The funda- 
mental equation for v or c in an ordinary cable is exactly the same 
as that for the conduction of heat through a solid bounded by 
parallel plane faces; in the heat problem nobody dreams of talking 
about waves. It is easy to convert the differential equations into 
wave equations, and in the hands of exceptionally clever men the 
physical ideas involved become important. Even when Mr. Brown's 
problem is taken up in a mere mathematical way it is troublesome, 
and I can offer no exact solutions. I have, however, found a simple 
method of making the kind of calculation required, correct enough 
for all practical purposes and the method can be applied by non- 
mathematical persons. I mean that the necessary calculations may 
be made by any person who understands formule sufficiently well to 
beable to apply arithmetic to them. The idea came to me at St. Louis 
when I was listening to a Paper by Prof. Kennelly, but I then had 
no interest in pursuing the subject. Prof. Kennelly has published 
many illustrations of great value of the use of cosh and sinh func- 
tions; he gets no more credit now than Columbus did after he showed 
how to make the egg stand upright. 

Let me say that much of the arithmetic consists in converting 
such an expression as а+81, where è means ./—1, to the shape 
r(cos 9 +i віп Ө), which is conveniently written 7(0). I need hardly 
say that if this is raised to the nth power the result is r"(n9) where 
п may be negative or fractional. Also when r(6) operates upon such 
a function of the time as a віп qi it converts it into ar sin (qt - 6). 
Cosh /(9) and sinh r(6) will be found tabulated (for 9— 45?) by Prof. 
Kennelly. Unfortunately for our purposes we use only small values 
of r for which Prof. Kennelly's tables have only a few entries. But 
calculation is easy enough. Write r(9) in the shape а+8/. Then 


cosh r(9)—cosh а. cos В + Е sinh а. sin В 
sinh r(9) 2 sinh а. cos B+: cosh a. sin В, 


so that the calculation is easy for any values of а and В. 

I will first make a few statements, the foundation of m y reasoning. 

l. It is well known that any looped line or cable containing a 
receiving instrument at the end of the loop has its equivalent in а 
cable whose far end goes to earth through the receiving instrument, 
the outer coating of the cable being everywhere to earth or of zero 
potential. The mathematical proof of this is very easy and I 
shall not give it, although I do not know that it has been published. 

2. In all difficult proble;ns cables are so long that for all practical 
purposes we may suppose them to be infinitely long. Thus it is well 
known to practical people that when lines of 30, 40, &c , miles of 
the same cable are experimented upon, the rate of diminution of 
current per mile is the same except for regions near the ends, and 
these end effects are much the same for all lengths of line except 
in short lines. Š 

3. In any long, uniform cable at equidistant points,. АВ, С, &c., 
when a simple periodic current is flowing, its value at these points 
being, C,, Cas Cos &c., the ratio of C, to C, is the same as that of 
C, to Сс, &c. This is true except near the ends. 
é с Ina long cable with perfectly similar contrivances, A,A», В,В., 

Съ &0., at equidistant places A, В, C, &c.; when a simple 
periodic current is flowing, its value at corresponding points being 


and 


Paper read before the Physical Society. A short account of the 


discussion which Bare 3 C 
issue of March 1 itcr con reading of this Paper appeared in our 


A,. À;; B, B.; С, C, &c., the ratio of A, to B, is the same as 
that of B, to C,, &c., and these are also the same as the ratio of A, 
to В, B. toC, &c. We may say the same about th» voltages at 
corresponding points. It is seen that I assume an infinite line, 
but even in the case of an infinite line my assumption is that there 
is some diminution in the amplitude of the current from A, to B,. 
If the circuit behaved like а mere ohmic resistance the current 
would be the same everywhere but the voltage would not. 

5. Neither telephone nor telegraph signallin can be studied cor- 
rectly through the behaviour of periodic currents, but it has been 
found in practice that in telephony, if we assu ne that all currents 
are periodic functions of the tine, the frequencies Fein z not much less 
than 600 nor much greater than 1,000 per second, the most impor- 
tant being 800, good transmission of such currents is found to 
mean good transmission of speech. 

6. It is quite à usual thing to find that experimenters are using 
transmitting end receiving devices which are not the best for a 
particular cable. For a receiving instrument, for example, there is 
а best resistance and inductance (or combination of inductance, 
capacity, back E.M.F., &c.). In every case yet studied by me (but 
I can imagine others) the most suitable receiver causes the current 
and voltage near that end of the line to be different from what they 
would be if the line were infinitely long. "Thus, for example, with 
simply periodic currents in the standard cable it will be found that 
at any place far from the ends, voltage divided by current is of the 
form r(—45 ) ora—ai. If the telephone or other receiving instru. 
ment has a resistance R and an inductance L, each of which is pro- 
portional to the square of the number of turns of wire upon it, 
and if the effect on the instrument (such as the deflection of a coil, 
&c.) is proportional to the current turns received, this effect is a 
maximum if В — a and if L=a/q, where q is 2x times the frequency. 
Jt is easy to show that if we wished the receiving instrument to 
produce the same effect as an infinite prolongation of the cable, it 
ought to have a resistance R and a negative inductance L= — a/q, 
which is a capacity 1/27. It is then not merely when unsuitalbe 
instruments are used, but also when the most suitable instruments 
are used that we have end effects. | 

7. A line with equidistant similar contrivancer, when they are not 
too far apart, may be replaced (mathematically) by a line whose 
properties (as to resistance. inductance, capacity, leakance, &c.) are 
continuous, for many purposes of calculation. 

The simplest case of uniform distribution of properties in an in- 
finite line was studied in my Paper read before the Physical Society 
in 1893. Let v and с be the voltage and current at any place whose 
distance from the sending end is z; let v, sin qt be the voltage when 
xisO. If r,l. з and kare the resistance, inductance, leakance and 
capacity per unit length, we have 


v= vro "Е sin (91—92), . 


(1) 


в Гр \ 5 жї 

Һе q qe тем. 
ш J N (1+ С qk 
is the value of Л if the minus sign be taken and the value of g if the 


plus sign be taken. Тһе following formula for the current c is 
useful— 


l 


(2) 


ht +g? 


C= f Vp COE 
r* ali 4 


EUNT _9 l 
Аг sin (a—gz+ tan ш апт). (3) 

I showed in tables how good signalling was affected by changes 
in the values of the constants and specially by alterations in 7 and 
s. There was nothing very new in my Paper, but it enabled the 
non-mathematical man to understand some of the discoveries of Mr. 
Heaviside. At that time I saw no easy way of calculating how the 
introduction of detached equidistant contrivances caused diserepance 
from the idea of continuously distributed properties. 

In much that follows, [у will be so large compared with r that, 


| 29/7: 
taking s=0, we have М, g=qV kl. If 5 is small but not 


negligible, g is as before, but 


1 sl k 
к=з(^+)А/ 
2 oe! I 


As for other uniform distribution of properties, it is only neces- 
sary here to speak of those which may immediately be put in the 
above shape. For example, besides having merely r and l in series 
in the line, we may have something of the nature (mathematically) 
of k, farads per mile, so that instead of r+lyi we have r+Jyi 
+ 1/69, or r+qe(l—1k,q*). This is as if wehad merely the оой. 
r and an inductance /=/—1/k,q?. ` E 

Again, instead of the leakance а which is the reciprocal of a 
resistance R, let us have also something of the nature of an induc- 


D 
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tance L, sav, and assume R to be small relatively to Lj. Then 
instead of s we have 
1 Rt 
R+ Lai” Lu Ly 


R 1\ 
Thus the common expression s+ kg’ becomes Lig uil k— i |. 
For preliminary calculations it is generally sufficiently correct {о 
assume R/L?/? to be zero. 
We may now consider that the telephone line has, per mile 
resistance r, an inductance /'—[—1/k.4?, а leakance s=0, and a 
capacity k  k— 1/12. It will be found desirable in almost all cases 


to have ľ so large that we may take л —r/2 у k'/l' and g=qv kt 
As:uming these conditions to exist we have, very nearly 


C= V P QUE sin (40 — qc V КГ). 


For a line of, вау, L miles in length. the amplitude of the arriving 
current is a maximum if J/T/k =. In fact, the arriving cur- 
rent is the sending current divided bv e 


| It will be found that in 
practice we never have so small a value of À as this give 


,and we 
generally try to make л as small as possible. 


We can approximate 
© the above conditions by inserting contrivances at equal distances 


in the line. I will take a few examples, I prefer just now to con- 
sider a cable in which I have recently taken an interest: r= 18 ohms 
per mile. k —0:055 x 10^" farad per mile, з=0, /—0. I take 4 to be 
5,000 (that is, a frequency of 800). 

1. This cable with no contrivances, h=g = y kqr/2.-0:04975 
that if x is 1 mile, «-^"—( 


"o 
0:9513. 
of 5 per cent. per mile. 


That is, there is an attenuation 
2. Let [—1=0. That is, there is neither inductance nor capacity 
inserted in the line. Now let there be an inductance leak to earth 
which causes Ё to be 0-01375х 10°. Then һ=у= х/д, 
= 0:024875, so that г ^ =0:97513, or there is an attenuation of 2:55 
per cent. рег mile. The approximation to this is by an inductance 
to earth of L henrvs per mile, where 0:055 x 10 *— 1/L7?-=0-01375 
х 10-8, or L— 0:072 henry. When I use an inductance to earth I 
generally prefer to put it in series with a condenser. Thus, instead 
of an inductance of 0:072 henry, Е would use an inductance of 1:012 
henrys in series with a condenser of 1 mfd. This enables the line 
to be tested more easily. Instead of an inductance leak of 0:972 henry 
per mile we may insert 0-972/m henry every m miles, As m gets 
greater the discrepance from the continuous conditions gets greater. 
The problem to be solved, later, is in all cases to find the discrepance 
for a particular value of m and what therefore is the most con- 
venient distance by which contrivances ought to be separated 

3. Suppose [= — 0:09112 and k= —0:0125 x 10 *. These values 
will cause с to be a maximum if the distance is 300 miles. [t will 
be found that they mean a capacity of 0-439 x 1079 farad per mile 
in series with the line and an inductance leak of 0:5925 henry per 
mile. Here g= 016775 and k= $v h/t =0-00333. This means an 
attenuation of 0°333 per cent. per mile when 4 is 5.000. Now when 
q is taken as 3,000 or 4,000 the attenuation is 0°64 or 0:53 per cent 
per mile. 

The approximation to these conditions is (а) a contrivance every 
m miles consisting of a capacity of 0°439/m microfarad in series w ith 
the line and an inductance leak of 0:5925/m henry; ог (^) a contri- 

vance every т miles consisting of a capacity of О 439/m microfarad 
in series with the line between two inductance leaks each of 1:185/m 
henrys; ог (с) а contrivance every т miles consisting of two con- 
densers in series, each of the capacity 0:375/m microfarad. the 
point of junction being put to earth by an inductance of 0:5)25/m 
henry. It will be found that as m is smaller and smaller the line with 


detached contrivances approximates more and more to the line with 
continuous properties, 


Detached Contrivances.—Suppose we have contrivances at the 
equidistant places A, B, &с., m miles apart. There is a contrivance 
whose terminals are A and As another whose terminals аге B and 
B, &e. Between А, and B we have the standard cable. Let the 
currents in the line at А, A, and B bec, e; and С, Let the voltages 
at these points be г, г, and У. Let V/C=r/e=p. Knowing the 


nature of the contrivance we can calculate v, and c, from v and í 
It is also known that — 


lyi : n А 
У rm cosh mn +—~ 7-6, sinh mn, С=с, cosh mn + E sinh mn, 
where n= A(r-lqis--kqi)) Putting V/C or p equal to г/с, w 
havea quadratic to calculate р and therefore У and С. 
] am in the habit of writing с.=1, meaning c= sin 4f, and then 


V a + Зо 
p—p. Whatever the contrivance may Бе, (Tab; where а, В, 
а an b are give: in value; they are usually complex unreal quan- 


Let us place contrivances at m=4°263 miles apart. 
distance because тл == 0:3 (45°), and this happens to be given in 


subterranean cable г=38, k—0:05 x 1079, з 


of 800), А= 0.1049 =. 


tities. Solving for p and finding С we have two answers, C, and C, 
say. In genera) C,C,—1, and if Ца+в) be called P, СЕР 
+ JP:-1. Now Р is very easily evaluated, and therefore С. 


Exam p'e.—( 1 If оог contrivance is a resistance r, in series with the 
line cp =c=1, r,— rir p. Thus if г, is an ohmic resistance К in series 
with a capacity К and an inductance L, = + Lgi +1/Kqi. This 


is a very simple case, the simplest form of which is that of Mr 
Pupin, a mere inductance coil in the line. The trouble in such a 
case is that the whole telephonic current passes through the coil and 


there is considerable ohmic loss of energy. It isto Бе remembered that 
the value of R to be taken in any such case may be many times 
the ordinary resistance, because c*R is taken to be the total loss of 
power, and this is due to hysteresis, eddy-currents, &c., as well as 
mere ohmic loss. 

2. Again, taking a case already mentioned; the contrivance con- 
sists of two equal resistances r, in series with the line and a resis- 
tance leak to earth г, from the point of junction of the other two. 


7 т? А г 
It is easy to show that с =1 ae and = Эг, + > +6 (1+ a) 
` 3 3 

and it follows that 


P (1 2) В Жоо. тк, Ж 
дз к. соз тп + үг, dor 3, nf sim mn. 


It may be well to work out one example. In the above-mentioned 
cable r— 18, k=0°055 x 1079, s=0, 1=0; take q= 5,000, 


n= Wrkqi 0:07036 (45°), -=0-003909 (45°), | —2525:8 (—45 ). 


I choose this 
Prof. Kennelly's table, which tells me that 


cosh mn=1-0007 (27.35), sinh mn =029994 (45.51). 


To imitate the continuous case given above we need an inductance 
leak of U-5325 henry per mile or L—0:502544-263J every 4:203 miles 


Hence r,—Lqi— 604771. 
eee 


Now г, is a condenser of capacity 
0:87 


i rj ” ` » a’ . 
= 4236419 ^ so that as r,— 1/R4i, г, = — 971-137. Inserting these 


values in the above formula, I find Р=— 0-05384— 0:068078/, and 
C= 1:057 (183.54) or0 946 (— 183.54). 


tion or increase of 55 per cent. in 4:265 miles or 1:3 per cent. рег 


That 13. thereis an attenua- 
mile. 


distribution. 


Observe how different this is from the effect of the continuous 


As another case, a most important one, consider the standard 
2:0, 1: 0. 


If 4— 5,600 (a fre yuency 
There is an attenuation of 11 per cent. per 
It is to be observed that notes of frequencies 1:2 are 
attenuated in the proportion 1: 4/2. 


I. Without contrivances h =g = \/rkq/2. 


mile. 


This is probably good. be- 


cause it is known that the graver notes of speech need to ће of 
greater ша for distinct hearing. But the changes in phase are 


also as 1: 4/2, whereas for good hearing they ought to be as 4/2:1. 
Using this d with no contrivances it is found in practice that 
there is good telephonic speech to a distance of 40 miles. When 
== 5,000 a current 1 is reduced to 0:015 or № of itself in 40 miles. 
If 4 — 6.000 (a fre jueney of 930) a current of 1 is reduced to 0:01 


with a lag of 233°; w hereas if q— 4,000 (a frequency of 640) а cur- 
rent l is reduced only to 0°0238, but it has a lag of 215°. 


In fact. 
the two lags in actual time are as 22 to 29. 


M, then, we find such 
attenuations and lags in any case we may infer that good telephone 
speaking is possible. 
II. ] will first give examples of a tuned circuit, that is, very 
perfect transmission of one musical note of frequency 800. Keeping 
to the contrivance which has two condensers in series, each of 
apacity K in the line and an inductance leak of L henrys to earth 
from the point between the condensers, it is easy to write out the 
general expression for P in terms of m and r, and ra (at all events 
ү hen тн 18 small), and it may be studied. Now for any particular 


m. tind the values of r, and r, which will cause P to be nearly 1 (0 ) 
and there'ore C to be nearly 1 (0 ). 


I have already explained that 
we have no right with the above formule to get a really constant 


current like this, but we have a right to approach it very nearly. 
И m=1 mile, then К = 05917 mfd. and L.-0:8324 henry. lf m 
= 2:755 miles, K=02273 mfd. and L= ("3692 henry. Even when 
m is as much as 5:51 miles, a very considerable distance for such а 
cable, I find that I can use va!ues of K and L which cause the 
attenuation to be comparatively small. | 
We see that by means of contrivances placed at considerable dis- 
tances apart we can tune a long circuit so that it will transmit а 
current of one frequency, just as if the line were a mere ohmic 
resistance. I do not know whether practical men sce great value 
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in having this power. It may be important to inventors, It is 
well, however, to say that when we have such a line, unless the 
contrivances are rather close together, the circuit is really a tuned 
one, tuned to a particular frequency and not good for the trans- 
mission of other frequencies. 

III. Isolated contrivances. When т is so great that cosh mn 
and sinh mn are practically equal, calculations are particularly easy. 
Thus, taking the case in which = 5,000, r=88, k—0-05 x 1079. 

j We have 


== V r[kqi— 593 (—45°)=419-3 (1—i)=a—ai=a— Bqi. say. 
1. If in the middle of a very long line we merely insert an induc- 
tance leak to earth of L henry; L= =8=011725 gives the best 


effect. This multiplies the received current by 1:414 and causes a 
lead of 45". 

2, An inductance of L—0:11725 henry in series with the line and 
a leak to earth which is a condenser of capacity 1--34? farads (in 
the present case 0:532 mfd.); this causes the current to be multi- 
plied by 1'414 and to get a lead of 225°. 

3. Ап inductance of 0:11725 henry in series with the line and no 
leak to earth. This multiplies the received current by 1:414 and it 
creates a lag of 45°. 

IV. Returning to the contrivance consisting of two equal con- 
densers in series with the line and an inductance to earth from the 
point between the condensers. For good telephonic speech it is 
evident that the inductance ought to be small, otherwise there is too 
much dependence on frequency; there is some tuning. We want 
ГИГ to be small and nearly constant and kl’ to be small also. We 
cannot effet both these objects, but we can obtain fairly good 
speaking Бу compromise. Thus, let k’ = — 0:05 x 10- and Г = — 0-128, 
so that K=1/3-2 mfd. and L—0-4 henry. Thus if m is 1 mile. 
”=—320: and r,— 2,000. I find thit if 9=5,000, C=0-9704 
(24.8), if y=4,000. C=0-9647 (35°). This is, with a frequency 800 
there is an attenuation of 3 per cent. and a lag of 24^ per mile, 
whereas with a frequency of 640 there is an attenuation of 34 per 
cent. per mile and a lag of 35°. We get practically the same results 
by continuous formule. 

Practical men will now see their way to easy calculation of the 
effect of placing any kind of contrivance in a circuit, and I need not 
give any more examples. It is to be remembered that condensers 
suitable for telephonic purposes are very cheap, a few shillings per 
microfarad, whereas inductances are expensive. Also, it has to be 
remembered that when the whole telephonic current passes through 
an induction coil, its resistance becomes of very serious importance, 
for the cost of coils of similar construction is proportional to the 
He power of L/R if L is the inductance and В the resistance of the 
co]. 

Appended to the Paper is a table of the values of sinh r (45°) and 
cosh r (45°) to supplement that published by Kennelly. 


M 
RAILWAY ELECTRIFICATION, 


At the present time the subject of railway electrification is 
one of the most important topics in engineering circles. The 
following abstract of a lengthy discussion which took place a 
short time ago at a meeting of the American Institute of 
Electrical Engineers should therefore prove of interest to 
electrical engineers in this country. The discussion was т 
connection with а Paper Бу Mr. С. T. Hutchinson on “ The 
Three-phase Installation in the Cascade Tunnel of the Great 
Northern Railway Co," of which an abstract appeared in our 
issues of January 14th & 213+. бач А 


| President STILLWELL remarked that the three-phase system had been 
І use in Italy and in Switzerland for a number of years, and, since 1904 
ou what might be called a large scale, on the Valtellina line. From 1890 
н recently but little attention had been paid in the United States to 
Practical application of the polyphase motor to railway purposes. 
had received during that period careful study, but the conclusions 
nur negative, 30 it was not introduced in commercial service. 
ы. States at the present time there were three different systems 
current dite ectric traction of the heaviest kind—namely. the direct- 
doing thei 8 single-phase and the three-phase systems. All these were 
mid a work not only successfully, but in a manner that showed a 
superseded T ement over the steam locomotive operation that they had 
innin г he steam railroad managements of the country were 
e J 3 awaken, and were asking which was the best system for 
Я У work. It was here that one of the functions of the 
lecide me in. In the U.S.A. there was no government commission to 
general standard specifications and to pass on the claims of various 


Systems before adoption, as, for example, in Germany. Не was always 
glad, therefore, to have this subject presented, because there was nothing 
within the scope of the Institute that was of greater technical interest 
or that compared with it in commercial importance. 

Mr. W. S. Мсввлу, as a single-phase man in other fields, said that, so 
far as the Cascade Tunnel per se was concerned, he was heartily in agree- 
ment with Dr. Hutchinson's chosen method of electrification. The author 
stated that traction developed by motors of the three-phase type 
admitted of 3 per cent. or 4 per cent. greater adhesion than in the case 
where single-phase motors were used. Now, the single-phase motor was 
admittedly heavier than the three-phase motor of the same capacity, 
and, therefore, if it lacked adhesion in its torque developing characteristic, 
which statement was by no means accepted by all, the deficiency was 
taken care of by its excess weight. A frequency of 25 cycles was also 
applicable to single-phase installations. but it was true that the use of 
three-phase apparatus assured less costly generators. This saving, 
however, was offset in the case of single-phase installations by less costly 
switchboards. He agreed with Dr. Hutchinson that, in regard to 
mechanical clearance, jin. was ample for all practical purposes, and 
that the yard proposition on two overhead wires was not practicable ; 
this was true of main.line tracks where high speeds and many switches 
were involved. Не supported the author's views in regard to simplicity, 
capacity and reliability of the induction motor, but regretted that its 
electrical characteristics did not conform to those required by the general 
traction problem. It was to the alternating-current series motor what the 
direct-current shunt motor was to the direct-current series motor. The 
direct-current shunt motor had disappeared for ever on all traction lines, 
and he did not believe that it could reappear under the cloak of alter- 
nating current. 

Mr. Е. B. КАТТЕ thought the reasons for adopting a three-phase sys- 
tem over the whole mountain division were quite obvious, but he was 
surprised to note that this same system would probably have been used 
if only à 4 mile tunnel section was to have been considered. Without 
going into figures, it would seem that a direct.current system with 
storage batteries would have made unnecessary the use of steam loco- 
motives in starting electric trains, and at the same time would have 
relieved the power station from the sudden inrush of current, thus 
securing better regulation at the water wheels. And further, by adopt- 
ing multiple-unit control for the locomotives, two or more at the head of 
a train could have been operated with one-half the number of men. He 
asked the author why the earth wire was finally omitted. When the 
transmission line of the New York Central was designed, similar pro- 
vision was made for an earth wire, but after further consideration it was 
left out, for the reason that the poles were of steel and each carefully 
earthed to a large copper place set in permanently wet ground, and it 
was believed that each pole would act as a lightning rod and thus pro- 
tect the line. However, on the Great Northern line the poles were 
wooden and the insulator pins did not seem to have been earthed, con- 
sequently if an earth wire was ever necessary, these would appear to be 
conditions under which it would be most valuable. 

Mr. BioN J. ARNoLD was surprised at the excessive friction of the 


Mallet compound locomotives, given as an average of 46 1b. per ton. 


Ordinarily the friction load for steam railway trains was estimated at 
б lb. per ton on level straight track. This excessive friction was pro- 
bably due to the greater number of cylinders, reciprocating parts and 
extra weight of the valve motion of these engines ; and it indieated that 
some of the advantages of these immense engines were offset largely by 
this excessive friction. The author had adopted a method which gave 
him a single speed for his electric locomotives and resistance was used 
when starting. Such practice would not do in case the power were pro- 
duced by а steam power plant on a railroad of any great magnitude, and 
a different conclusion would have to be drawn as to the method of control 
to be adopted in case the three-phase system were made applicable to a 
large railway system. 

Мг. Е. N. WarERMAN said there was one interesting property of in. 
duction motors which was not exhibited in the present instance, because 
only one train was operated—namely, the action of moving trains as 
flv wheels to keep down the peaks or to minimise the fluctuations of out- 
put of the central station. This was illustrated on the Valtellina line. 
With only one train running the ratio of maximum to average ordinate 
of the output curve was about 3-5 to 1; the average run was short, 
requiring frequent acceleration. With four to six trains on the line the 
ratio of maximum to average output fell to 1-7 or 1:8 to 1, giving a load 
factor of 55 to 60 per cent. The reason why the ratio of maximum to 
average was а favourable as 3-5 to 1 with single-train operation was the 
employment of cascade control for most of the trains. The remarkably 
favourable results on the Italian State railways were unquestionablv due 
to the peculiarity of induction motors that they ceased taking current 
if the frequency fell by the amount of their slip. and returned current if 
it fell to a greater extent. The water wheels driving these generators fell 
off in speed some 5 per cent. as full load came on, while the average slip 
of synchronously running trains was less than 1 per cent. Hence. as the 
shock of starting a train came upon the power house the frequency fell, 
and it had to fall only 1 per cent. entirely to relieve the station of other 
loads. А further fall would cause the moving:trains to return energy to 
the line aud help supply the starting current. This momentary relief 
of the station resulted in the high load factor noted. This property of 
induction motors should be of great value where a small number of trains 
was operated. Of course, relief of the power house by this means was 


| only momentary ; whether it would be of consequence at all in such а 


proposition as the author was dealing with was perhaps problematical. 
He had had some calculations made showing the effects. of tandem con- 
trol of three-phase motors in comparison with the series-parallel contro] 
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of the New York Central locomotives. It was impossible to include a | 


computation for the single-phase locomotive, because sufficiently accurate 
information was not available. 


| The table showed that the tandem con- 
trol with two speeds—a method that left the entire equipment available 


for either kind of running—was at least not inferior to the New York 
Central locomotives, employing four motors and their three groupings, 
in respect of maximum draught on power house or total energy consump- 
tion, but was rather better. If handled on the basis of constant-current 
input, which was not the custom in direct-current practice in America, 
he believed the three-phase locomotive would show rather a noticeable 
advantage when the application of the three-phase motor to railroad 


work had received the same thorough study and development as given to 
the direct-current motor. 


Comparisons of Three-phase and Direct-eurrent Locomotives. 


E Э аы 
Total | Net Dis Speed TE 
Туре of train | train Feld Time. | 2 а | Kw.- 
locomotive. wght.| weht. peo | Sec. | TES arie 


one): (tons). 
| 


| hour. 


| 
New York Central 435 | 340 w 58-4 | 1,920 | 110-0 


(weight 95 tons) | | 

Valtellina 2 speed, 408 340 | 27,300, 
type (weight 68 tons) | | 

Valtellina 3 speed, 408 | 340 27,300 425 ' 3 
tvpe (weight 68 tons) 

New York Central...... 

Valtellina 2 speed type; 2: 

Valtellina 3 speed (уре 238 


— 


29.800. 403 
29.800] 404 
170 | 29,800, 402 | 


——— 


———————————————— 


of the Italian State railways. The clearance used there between rotor 


i , hours. 
per | max. | 


| 

426 ' 58-5 1,660 | 104-0 
| 

25 | 58-5 1,660. 91.5 


_ 60-5 | 1,800, 82:0 
59-5 (1,000; 71:0 


mountain section came very near being a situation where one could 


accomplish by electrification what was now impossible under steam 
conditions. Approximate figures from three railroads which showed 
separately in the annual reports the coal per locomotive-mile for freight 
and passenger service, based on the total coal for the year, gave the 


, consumption per horse-power-hour as 12-30 1b., 12:86 lb. and 14-0 1b. for 


passenger service, and 9-64 ]b., 11:20 lb. and 10-0 lb. respectively for 


freight service; while from individual road tests it was found that the 


coal consumption frequently was from 4 ]b. to 8 lb. per horse-power-hour. 
It was not quite fair, therefore, to the electric side to base the compara- 


, tive costs on a road test without adding a liberal amount to cover this 


'" contingent " feature. 


Mr. W. N. SMITE thought the objection to two trolley wires was partly 
obviated by the slow speed of 15 miles per hour. In his 

.. opinion this was the salvation of the wheel-trolley con- 
| tact system adopted. But even slow speed could not 
mitigate ull the disadvantages of two trolley wires of 
opposite polarity. It was in respect to the trolley 
problem that the single-phase system was likely to be 

, regarded as superior for some time to come. Future 
| development in the perfection of the moving contact 
| would probably be in the way of the wide roller type 
| with pantagraph mounting, as distinct from the narrow 
(o trolley wheel or the sliding shoe; for the sliding shoe, 
| widely used for high.speed work at the present time, 
' seemed susceptible of further improvement, if wear 
| and tear at high speeds and heavy currents were to 

ү be overcome. Speeds of 20 to 30 miles per hour 
M | might sometimes be thought advisable on a mountain 
5 grade of this type, and he suggested that the next loco- 
|, motives to be built for this electrified section, or a 


Watt-hours 
per ton- mile. 


gross. useful 


similar one, would be fitted either with pony wheels 
From a mechanical point of view he was much interested in the motors | or with side rods for coupling to motors placed on top of the frames, 


and stator was 2 mm. (about ух in.), and the wear of the bearings in some 
60.000 miles of operation was about 0-3 тт. The reason for such a result 
was that the collector rings were outside the bearings, leaving it only 
necessary properly to proportion the spiders to have virtually the entire 
interior of the rotor for bearings and lubricating means. 

Mr. J. H. Davis compared the conditions at Cascade Tunnel with those 
encountered on the Belt Line Railroad of the Baltimore & Ohio, where 
direct-current electric traction had been used for 14 years—this being the 
first installation of electric locomotives for heavy traction purposes in the 
United States. 

Mr. L. В. Pomeroy had obtained particulars of a road test of a Mallet 
locomotive over the section described in the Paper—namely, from 
Leavenworth to the Cascade Tunnel summit—a distance of 39.4 miles, 
with an average grade of 1:35 per cent. and a limiting grade of 2-2 per 
cent. ; also from a neighbouring road having similar physical conditions, 
an actual coal record for a period of six months, of individual classes of 


locomotives, representing 156 locomotives making 1,382,092 miles, and 
consuming 174,121 tons of coal, as follows :— 


SS 


| | |b. per | Ib. рег 
: Engine- | Tons of D 
Ne: | Class: | miles. | coal 1,000 | Ее 
| i | ton-miles mile. 
55 | 2-8-2 simple | 291,070 | 33,18 | 191 1 230 
6 | 2-8-2 compound | 81,150 | 10,275 178 251 
24 | 2-8-0 simple 299,036 ! 33.031 | 345 ^ 227 
71 2-8-0 compound | 710,836 | 96,479 306 271 
16 1. : | 1,382,002 174,121 


Some figures of the test referred to were as follows : Distance, 32-4 miles ; 
running time, 4 hours; total time, 7 hours ; average speed, 8-1 miles per 
hour; coal used per trip, 23.000 Ib. ; coal per square foot of grate per 
hour, 74-031b.; coal per 1.000 ton-miles, 896]1b.; average weight 
hauled, 810 tons; average number of cars per train (all loaded), 21 ; aver- 
age grade, 1:35 per cent. ; maximum grade, 2-2 рег cent.; indicated 
tractive force, 60,000 Ib. ; type of locomotive 2-6-6-2 (L2), Mallet ; total 
weight of locomotive, 225 tons. From the foregoing data the speaker 
made a few deductions. A train with a trailing load of 2,500 tons over 


the section of road on which the test was made would require about 
5.750 kw.-hour at the rail per trip. 


Assuming a modern steam generating 
station, the coal used per trip at 15 miles per hour would be about 5 1b. 


per kilowatt-hour (at the rail), or a total of 28,750 lb. With. the same 
tonnage per train under steam conditions at 15 miles per hour three 
steam locomotives would be necessary. Increasing the speed of the steam 
train from 8:1 miles per hour to 15 miles per hour reduced the tonnage 
about 30 per cent. per locomotive, giving a total weight, including loco- 
motive, of 725 tons per locomotive. The coal consumption of the three 


steam trains then became at 717 lb. per mile 68,832 lb.. the difference in 
favour of electricity being 58 percent. 


Taking a basisof 50 per cent., the 
gpeaker showed that the annual coal saving for the 156 steam locomotives 


would equal $348,242. As the Mallet type of locomotive claimed to be 
30 per cent. better than the above locomotives, this amount might be 
reduced 30 per cent. to $243,769 ; adding the saving in water ($25,000) 
the net saving became $208,769. This amount capitalised at 5 per cent. 
represented. $5,375,380, which sum alone, not figuring on other savings, 
ruch as train crews, reduction in train- mileage with the same tonnage, 


or possibly with both of these contrivances, The increased flexi- 
bility of locomotive design from the mechanical standpoint, which was 
consequent upon placing the motor on top of the frame and using side 
rods and jack shafts, and the general mechanical uniformity with the 
frames and running gear of existing steam locomotives, would make an 
electric locomotive appear more like a standard piece of machinery to 
the railroad operating man than had hitherto been the case. The great 
advantages would be the raising of the centre of gravity, the ready stan- 
dardising of mechanical parts independently of electrical equipment, and 


the ability to use the same arrangement of frames and running gear for 
either direct-current, single-phase or three-phase motors. 


With such 
construction safe speeds were not limited to 15 miles per hour. 


Without 
it, track maintenance and liability to derailment might continue to be as 


disadvantageous to the electric locomotive at high speeds as they had 
been in the ракі. In spite of the objections that had been urged against 
the term “ continuous capacity,” as applied to railway motor specifica- 
tions, the author apparently teok it for granted that it was bound to 
survive; and it was to be hoped that its evident applicability to the 
specification of locomotive motors would lead to a more universal recog- 


nition of its appropriateness in specifying the smaller sizes of railway 
motors. 


Mr. Е. S. DeNNEEN said that the chief reason for selecting the direct- 
suspension type instead of the more elaborate catenary type, now 80 
popular, was the greater mechanical and electrical simplicity of the 
former. 


Mr. №. I. Заснтев mentioned that the principal characteristic which 
differentiated American from European railway installations was size. 
American trains were about three times as heavy as the European trains, 
and the heavy traffic over single-track roads required that every operation 
must be performed with theutmost reliability. Inthe locomotives under 
consideration, as the tractive effort had to be applied gradually, steadily 
and continuously, any scheme of double-speed connection, such as con- 
catenation or changeable poles, was undesirable. as in these it was neces- 
sary to cut out at least а portion of the motors while the change was being 
made. 


Mr. E. F. W. ALEXANDERSON remarked that railway motors of the 
ordinary type were in most cases limited in capacity by the temperature 
rise in service ; this was substantiated by the fact that there was allowed 
& higher temperature than that found economical with stationary 
machinery. The continuous capacity of such motors of the closed type 
was usually about one-third of the capacity for one hour, whereas the 
continuous capacity of the Great Northern motors with forced ventilation 
was 79 or 74 per cent. of the hourly capacity at 500 volts and 625 volts 
respectively. In attempting to meet the Great Northern requirements 
it was immediately apparent that a motor of any reasonable size woul 
run too hot unless forced ventilation were used. It was naturally at- 
tempted to make the artificial cooling as efficient as possible by taking 
advantage of the structure of an alternating-current motor with dis- 
tributed windings, thus bringing the air into intimate relation with the 
active parts. In order not to waste space in the length direction of the 
motor—which had already been encroached upon by the double gearing— 
the air was led through holes or channels running longitudinally through 
the core. This system of ventilation proved successful, and tests showed 
that the continuous capacity with forced ventilation was practically the 
same as the hourly rating on a standard basis without ventilation. 
weight efficiency of the three-phate railway motor was often referred to. 
It might, therefore, be of interest to compare the Great Northern motor 
with two other well-known locomotive motors— the Detroit River tunn 


; locomotive (a freight locomotive of the same weight and mechanical design 
and the advantage of a great increase in capacity, showed that such а | provided with four motors of the double-geared type), and the Simplon, 
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a well-known three-phase locomotive. In the accompanying table was 
shown the comparative figures for a stationary three-phase motor of the 
ваше dimensions. All three induction motors had practically the same 
armature peripheral speed, and the d per horse-power was favour- 
able. The Simplon motor was favoured by a small air-gap, but handi- 
capped by being wound for high voltage. The comparison of the four- 
motor types showed a relative consistency and also indicated the great 
possibilities of the inductive motor for high-continuous output. 


Detroit К 
; Great . q; Stationary 
de Northern, . ph motor, 
ете 60027) 625 v. | Sohase | 550 v. 
doe. 5 phase phase. | 3 phase 
Weight n E ERN -— 12,200-0 | 22,000-0 | 11,500 
ir gap ...... Я РУ е 0-125: 0-059 0-050 
Peripheral speed, ft. рег 2,450-0 | 3,4400 3,2500 3,550-0 
min. | i | [ 
н.р. hourly—75° rise ...... 300-0 550-0 1,100-0 
Weight рег Н.Р. ............ 29-5 22-0 20-0 
H.P.continuous—75^rise...| .. , 400-0 . 
Weight per н.р. (con. ... | 30-5 
tinuous) 
н.р. continuous —40? rise’... 260-0 330-0 
Weight per H.P. (40° rating) sw. 5 47-0 350 — 


Mr. С.І. ре Мсвлтт thought that what the author brought out prin. 
cipally was that the efficiency of the three-phase system was extremely 
high. There was no other system that would show the same efficiency 
under the same conditions. Some engineers claimed it was not good 
practice to use two trolleys. It was not an operating feature at all; it 
was a matter of suitable design and proper location of overhead line. Once 
these were taken care of, the road would operate with two overhead wires 
just as wellas with one. There was hardly any difference in maintenance 
either, because the maintenance cost was made up of labour rather than 
of material. 

Mr. C. TowNLEY said that, with reference to uniform torque, their 
observations on single-phase locomotive performances did not support 
the view that the so-called pulsating torque of that motor was practically 
in evidence. The comment of a prominent steam railroad engineer on 
the question of constant speed was that the conditions which affected 
the operation of trains on schedules and which caused delays were many 
of them entirely foreign to any question of traction. Various and diverse 
influences caused delays, requiring trains to make up time if they were 
to be maintained on schedule. Therefore, an inflexible and a uniform 
speed was undoubtedly somewhat of a disadvantage, even though the 
running time and operating conditions indicated that ordinarily it was 
desirable to maintain a uniform speed when the trains were running. 

Mr. C. P. STEINMETZ mentioned that, in addition to its use on а moun- 
tain division, another application of the induction motor would be for 
very high speed passenger service. At speeds of 50 or 60 miles an hour 
ог above, the air friction produced a considerable part of the train resis- 
tance; there was a decrease of the difference between the power required 
to run on a level track at a constant speed and the power of acceleration, 
and, therefore, an approach to the same conditions as running on a moun- 
tain division. For general railway work, however, as at present carried 
out in America, the three-phase locomotive was not as well suited as the 
direct-current locomotive or the single-phase locomotive, for the reason 
that the direct-current series motor or the alternating-current commu- 
tator motor could directly replace the steam locomotive in present railway 
Operation, while the three-phase induction motor locomotive was not at 
Its highest efficiency, when operating on a railway system under existing 
conditions. The method of operation must be rearranged to a constant- 
speed service. Whether the constant-speed operation of the railway 
would be disadvantageous, or advantageous, over the present variable- 
speed method, required further consideration. m, TES е чш 
Xr. F. J ‚ SPRAGUE (communicated) remarked that the Cascade Tunnel 
installation was one of three in America of almost identical requirements, 

t each was characterised by a different electrical system. Two, the 
Samia single phase and the Cascade three phase, were in operation, while 
the Detroit Tunnel direct-current locomotives had been fully tested. In 
each case the steam locomotive could only be used under the maximum 

Avantages. None of these installations represented normaltrunkline 
requirements. He had fornearly three years made astudy of such a trunk 
line, presenting, perhaps, the most difficult operating problem he had 
encountered. He referred to a stretch of nearly 140 miles on the Sacra- 
mento Division of the Central Pacific Railroad, over the Sierra Nevada 

ountains. The section was normally single tracked, with sidings every 
few miles, raising the aggregate trackage to something over 200 miles. 
The physical conditions were such as to present extreme difficulties to 
double tracking, although second tracking was being added for a part 
of the distance. There were nearly 32 miles of snowsheds and tunnels, 
and in winter the snowsheds formed practically continuous tunnels. 

е grades were severe, there being a rise of about 7,000 ft. in 83 miles іп 
опе direction, with a ruling grade of 2-4 per cent., and the amount of 
curvature was startling. Over this division practically the entire freight 
pnd’ passenger traffic from the Union Pacific Railroad for Central Cali- 
> ula passed, Freight trains, often over } mile in length, and with 
2,000 to 2,500 tons trailing load, were operated in both directions. These 
Жш required as many as four consolidated locomotives, or two of the 

caviest Mallet compounds, The running speed was sometimes as low 


88 7 miles an hour, and the schedule speed for the division was seriously 


interfered with by opposing traffic. Coupled with this freight operation 
was passenger operation in both directions, in trains up to nearly 400 
tons trailing load, way trains, “ limited " Pullmans, and fast mail trains, 
operating at double the freight speeds, and with coasting speeds as high 
as 50 miles an hour. This division was approaching the limit of steam 
capacity, especially when considered in relation to the balance of the 
system, and the question was whether such a division could be operated 


! electrically, and, if so, what could be gained thereby. Would the object 


be economy in fuel? Such alone would not warrant electrification, 
although the general line of investigation of railroads operated by elec- 
tricity showed about 50 per cent. in coal economy. If carried out, elec- 
trification would be primarily for the purpose of increasing capacity, and 
thereby effecting ultimate economy. The investigation of the possi- 
bilities of electrification on this road had been conducted on a plan some- 
what different from that ordinarily taken. It was not deemed wise first 
to decide upon a system, but rather to ascertain the costs of locomotives 
by various systems which could perform a service determined as essential 
to effective operation, and then to collate all the facts, advantageous and 
otherwise, affecting capital cost and cost of operation, after which the best 
system to meet the existing conditions could be determined. И asked 
what system would probably be indicated, he must frankly say that he 
did not know. That electrification was possible he did know, and that 
such could be successfully carried out he did not doubt, with increased 
capacity and general economic results. 

Mr. Max Torrz took exception to the author's figures for the rail 
resistance, given as 6 lb. per ton. Dynamometer tests gave 6-5 lb. to 
14-25 lb. per ton. In the tunnel, with its soot and wet rails, the resis- 
tance used to be over 10 Ib. per ton. The rail resistance of the Mallet 
locomotive was stated to be 471b. per ton, computed from ammeter 
readings. This figure was much too high, and was probably due to the 
air pump action of the pistons in the cylinder. 

Mr. C. T. HurCHINSON, in reply, merely answered the questions that 
had been asked. The earth wire was omitted, as there was no lightning 
‘on that side of the mountain. In regard to the high frictional resistance 
of the Mallet locomotives, the tests were carefully made by competent 
observers, and he was sure were accurate expressions of the conditions 
that existed. He did not pretend that the internal losses of the Mallet, 
when operating under its own steam, were represented by those figures ; 
there was no direct comparison between the two conditions. 


SHORT-CIRCUIT LOSSES IN ALTERNATING-CURRENT 
COMMUTATOR MOTORS. 


BY A. FRAENCKEL, DR.ING., AND B. J. M. LANE, B.SC. 


Summary.—Results of exp: rimental researches on the losses due to the 
short-circuit currents in altemating-current commutator motors are 
given. These show a ranid decrease of the loss with increasing speed. 
other conditions being equal. An explanation of this phenomenon is 
given, and oscillograms are shown from which the decrease of the short- 
circuit current with increasing speed, and for a given short-circuit E.M.F., 
is deduced. The influence of the short-circuit currents on the line pres- 
sure and current is illustrated. 


— 


Since alternating-current commutator motors have been in 
use much trouble has been experienced owing to the currents 
which are induced bv the pulsations of the main field linked 
with the armature coils undergoing commutation. These cur- 
rents not only cause sparking at the brushes and give rise to 
considerable losses, but they also cause a phase displacement 
between flux and current, and consequently diminish the 
torque of the machine for a given current value. 

A large number of devices have been designed in order to 
diminish these currents, the chief tendency being towards the 
use of commutating fields. Bv these means the short-circuit 
currents may be reduced to a limited extent, and heavy spark- 
ing avoided ; but since a commutating field of proper magnitude 
and phase cannot be obtained for all speeds and working con- 
ditions, there still remain at nearly all load conditions short- 
circuit currents causing additional losses. 

An experimental research on these losses was published by 
Prof. Bragstad and Mr. S. P. Smith in THE ELECTRICIAN, 1906 
(Vol. LVIL, р. 996). In this Paper it is shown how the Misses 
depend upon the E.M.F.. induced in the short-circuited coils by 
the pulsations of the main field and the drop of pressure between 
brush and commutator, the experiments having been carried 
out for one definite armature speed. The losses were determined 

by taking the difference between the power delivered from the 
mains to the exciting coil, firstly when no brushes were on the 
commutator, and secondly when the brushes were on and 
placed in the neutral zone. In both cases the armature E.M.F 

in the axis of the stator exciting winding and due to flux pul- 
sations had the same value. 

In carrying out similar experiments to those mentioned, the 


— ——— M 
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authors of the present Paper found that the losses not only 
depend upon the E.M.F. induced in the short-circuited coils, 
and upon the brush contact resistance, but that for a certain 
brush resistance and induced E.M.F. they vary to a great 
extent with the speed of the machine. The present investiga- 
tion is intended to explain this phenomenon, and includes a 
series of experimental results and oscillograms that have been 
obtained. 


Firstly we will consider theoretically the phenomena that 
occur. 

Theoretical Considerations. – Вот the sake of simplicity, let us 
Initially deal with the case in which the brush width is equal to 
that of one commutator seqment, so that for a parallel winding 
onlv one coil can be short-circuited, or for a series winding p 
coils, р representing the number of pairs of poles. 

The differential equation for the short-circuit 13 

cant LG 
where e=E.M.F. induced bv the main field, 
1—current in the coil, 
r —total resistance of cireuit, 
L=self-induction coefficient of the coil for the stray flux. 


While the self-induction coefficient does not vary much, and 
may practically be regarded as constant, the resistance r varies 
greatlv with the relative position of brush and segments. In 
fact, r consists of three parts, the resistance of the coil R,, the 
resistance of the two connectors between the coil and the 


Resistaucé 


x 
Brush Position 


Fic 1. 


commutator and the contact resistance at the brush surface. 
The latter consists of two parts, corresponding to the two 
segments 1 and 2. 
Let R,-specifie brush-contact resistance, 
F,—contact surface between brush and commutator, 
R= = contact resistance for total brush surface, 


Е =хх Е, = ће fraction of the brush surface covering seg- 
ment 1, 
F,—FQ—F4-—F,(1—2)-— fraction of brush surface covering 
segment 2, 
The total resistance is thus 


1 1 
r=R,+2R, +R (+) 


where х varies from 0 tọ 1 for the different positions of the 
brush on the segments. Supposing now that the armature 
is at rest so that xis constant, and that the induced E.M.F. 
varies according to a sine law ;. then, if R, and L be regarded 
as constant, the short-circuit current will also be a sinusodial 
function of time and vary with the same frequency as the in- 


duced E.M.F. Actually the E.M.F. E for the line fre- 


quency is so small compared with the ohmie drop of voltage 
that its influence on the phase and magnitude of the current 


may be neglected and the latter may be regarded as being in 
phase with the induced E.M.F. 


varies as shown in Fig. 1, being infinite for z—0 or 1 and a 
minimum for r=}, the minimum value being 4R,. If we plot 
a second abscissa, a—a, whose distance from the first is equal 
to R,+2R,, then the ordinates between a—a and the curve 
give values for the total resistance. 

positions of the brush the losses will be shown by a curve 
having the same form as that shown in Fig. 2. 


Thus, if Е is the effective value of the induced E.M.F., the 


loss due to the current in the short-circuited coil is 


E? 


(1, l^ 
R +2R +R. zt 1—2 ) 


Forthe different positionsofthe brush theresistance R, ( ee ) 


z i-a 


24 


Thus, for the different 


Watts 


Brush Position 
Fic. 2. 


If the Ме ОЕ is small, then the loss may be written 
in the form Б 7—2), and in this case thecurve in Fig. 2 will 
be a parabola. Thus it is seen that for different positions of 
the brush at standstill the losses vary considerably, the mean 
value being about two-thirds of the maximum. 

It may be noted that the supposition that the brush contact 
resistance remains constant is not correct, as we shall see later 
on. However, for an analytical treatment no other supposition 
is practicable. 

If now the armature rotates, the short-circuit of every in- 
dividual coil lasts for only a short time, T, which is determined 
by the width b of the brush and the circumferential velocity of 


b ; ; 
the commutator ту. Т= =, During this short time the 


> K 
E.M.F. induced in the short-circuited coil by the field pulsa- 
tions varies from e, =E mx. sin wt to e,=E,,,, sin w (t4- T), as 
shown in Fig. 3; and, since T is a smal] fraction of the time of 


Fic. 3, 


the period T., we may regard the induced voltage as beg 
constant over the short-circuit period and equivalent to the 
mean value of e, and e,. The short-circuit current will in this 
time increase from zero to its maximum value, and fall to zero 
again, having thus a far higher frequency than when the 
armature stands still. Consequently the effect of self-induction 
in this case cannot be neglected. If we had only ohmic resis- 
tance the current would follow the same law as in the case of 
the armature being at rest and the brush gradually brought 
‘into different positions with respect to the segments, so that 
the losses would follow the same parabolic law, the maximum 
‘Joss taking place at the middle position of the brush with respect 
.to two segments. The maxima of the different currents would 
follow a sine wave according to the sine wave of the induced 
E.M.F., and the mean loss would remain constant. The effect of 


ь.—_—[————Щ 
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self-induction is that the currents will increase more slowly, and 
will not be able to reach their maximum values when the brush 
contact resistance is a minimum—+.e., after half the time of 
short-circuit has elapsed. When the currents have reached 
their maxima, then the contact resistance is already higher. 
Consequently the maximum currents and the losses will de- 
crease. In order to show this effect we must integrate the 
differential equation. 

Let ¢ represent the time from the beginning of the short- 
cireuit. Then ¢=Tz, where z has the same meaning as before, 


and l 1 
r=R,+2R,+R,( = Т Е PU 
| di „а 
The E.M.F. of self induction = Ez mL 

/l 1 | di 

and so eR ER) ERA т) 

di (R,+ 2R T Т R,T ( 1 1 еТ 

T ^ d L “Т, ltir) =D’ 
where e, as shown, may be regarded as constant and equal to 
100 


$0 


Current, 


0 92 0*4 0*6 0*8 го 
Time of Short-ci сий (z=: ). 
: 
Еа. 4, 


the mean of the two momentaneous values at the beginning 
and at the end of the short-circuit. 


Let | К,+28.ү, _ 
(=, 
and RT 
А т. =A. 
then б. | /1 1 _eT 
Jz + (TAI ;ticz) |=. 


The solution of this equation is* 


=х 
: т \-А А 
ен Z) el ur = ) ar. 
m 4 1—2 
z=0 


Ке 7 the base of the natural logarithm. The value of 2 
A and A etermined by a point to point method if values for 
“уай, ne assumed, and we take the different values of 2 
е к o шу. Aand A, are proportional to the time of 
number Шо or inversely proportional to the speed. А 
WAS fe » Sis have been calculated, firstly when R,--2R, 
or A i n The” A,=0, and secondly when R,+2R,.=4R,, 
value lte he curves in Fig. 4 correspond to a constant 
=) bc. are calculated for values A= ~ (standstill), 
case, while and À—]. They represent conditions for the first 
second case ga ie curves are shown in Fig. 5 for the 
he calculated rom these curves the loss at any moment may 
taneous va] » Since this ig equal to rè, г being the instan- 
th Value of the total resistance. If the mean loss W over 
‚це g . " . i 
н е репой is plotted as a function of i- ET = 


т will be seen how the loss decreases with the speed. This 
3 sho 


wn in Fj : | 
siio 1 Fig. 6._ For an infinite speed the loss would be nil. 
Electrical Review,” : 
maschine, Bd. L, p. 419 , 


1900, p. 211. Arnold Die Gleichstrom- 


It is, however, to be expected that the actual losses will 
decrease more rapidly than those determined from the calcula- 
tion, since the brush-contact resistance is not constant, but 
increases with decreasing current-density. Ав seen from the 
calculation, the maximum current and the corresponding 
density decrease with increasing speed. If now the higher 
resistance corresponding to the smaller density is taken into 
account, the maximum current will be less than that calculated, 
and the total loss diminished. 


100 


и \ 
WAN 
I^ 
j| | 1 
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Current, 
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0 T 0-4 0-6 0-8 10 
Time of Short-circuit (z=). 
Fi«. 5. 


Considering now the cases where the brush width is 
greater than that of one seyment and more than one coil are 
simultaneously short-circuited, the mutual induction must 
be taken into account. To treat these cases analytically 
would lead us to extremely complicated equations. How- 
ever, we may consider them simply in a general way as 
follows: The internal currents in consecutive coils are 
displaced by an interval, Т,, corresponding to that which 
one segment requires to pass a given point, T, being deter- 


100 


60 


Loss. 


10 


0 0-5 у 1:5 3°) 


Fig. 6.—CALCULATED Loss-CURVE FoR А CONSTANT BRUSH CONTACT 
RESISTANCE. 


mined bv the width 5 of the segment and the circumferential 
velocity ек of the commutator. T= If we assume 


В=6/2, T, will be just half the short-circuit time of one coil, 
and while the internal current in one coil increases, the current 
in a neighbouring coil decreases, and vice versa. Thus the 
resultant E.M.F. induced by self and mutual induction does 
not vary with the period of the current in the coil, but pulsates 
with a higher frequency depending on the time T,. the resultant 
being less than the E.M.F. due to self-induction alone. The 
result is qualitatively the same as in the case considered pre- 
viously, with the exception that the apparent self-induction is 


smaller. 
(To be conclud d.) 


т ни чш — E 


28 per cent. of the earth's crust. 
SiO,, and this oxide constitutes 60 per cent. of the earth’s crust. The 
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SOME PHYSICAL PROPERTIES OF CRYSTALLINE 
SILICON.* 


BY С. I. ZIMMERMAN. 4 | 


It has been estimated by Clarke{ that the element silicon constitutes 
It exists in the form of its oxide, | 


importance of knowing the various properties of silicon, which can 
now be obtained in a relatively pure state in any quantity desired, 
cannot, therefore, be under-estimated. Not only might such infor- 
mation be of great value in finding valuable applications for the 
element, but it would probably lead to the correlation of many pro- 
perties which the various elements and many compounds have in 
common. 

The author then gives a brief summary of the various physical 
properties of this element, including its atomic weight, specific 
gravity, molecular state, tenacity, tensile strength, melting point, 
vapour tension, specific heat, optical properties, and goes on to dis- 
cuss its magnetic and electrical properties аз follows :— 

St. Meveri published some data on the magnetic behaviour of 
silicon. For all practical purposes it is non-magnetic. Silicon-iron 
alloys will decrease in magnetic susceptibility until the silicon content 
increases to 30 per cent. Above 30 per cent. of silicon, the silicon-iron 
alloys are practically non-magnetic. The electrical properties nad 


constants of silicon are exceptionally interesting because they are 
quite different from metallic conductors. 


| [temperature 


Oy 0° 500? 1000? 


Fic. ]1.—REsisTANCE- TEMPERATURE 
CuRVE Зидсох Вор No. 1. 


Res = Вс+т[К9(— (с) —t—10)5) or 
Кев= R(1--»K?((—/c) — (t-te) 81, 


For instance, as regards thermo-electric properties Heath§ found 
that the junction of silicon and metals exhibits high thermo-E.M.F.s 
-when heated. The magnitude and the direction of the E.M.F. gene- 
rated will vary greatly in different specimens. Nometimes the cur- 
rent will flow in one direction across the hot junction and sometimes 
in the opposite direction. A single specimen may have positive and 
negative spots. This peculiar ability of a given substance to exhibit 
high thermo-electric forces in different directions at the contact with 
a metal or other conductor is not new, nor is it characteristic of silicon 
alone. It is quite a common phonomenon among mineral sub- 
stances, and was investigated to some extent 25 years аро, Miss 
Francis С. Wick€ and Dr. L. W. Austin have published some results 
on the thermo-E.M.F.s of silicon-metal contacts. They have stated 
that the usual direction of current flow is from silicon to copper 
through the hot junction. My own observations are just the reverse. 


r * Abstract of a Paper read before the American Electrochemical 
Society. 


+ Е. W. Clarke, “The Data of Geochemistry,” U.S.G.S. 
330, 31 (1908). 

+ St. Meyer, “ Weid. Ann.,” 69, 236 (1899). 

5 Austin, * Bull." Nat. Bur. Standards, August, 1908. 

' Schrauf and E. S. Dana, " Am. Jour. Science," $. 255 (1874) ; Rose, 


“ Pogg. Ann,” 142, 1 (1871) ; Friedal, “ Ann. Chem. Phys.," 17, 79 (1869); 
Kriedal, C.R., 78, 508 (1874). 


«Г. G. Wick, " Phys. Rev.,” 25, 382. 


** Bull," 


The usual direction is from the copper to the silicon across the hot 
junction in a copper-silicon couple. I have tested this out on 40 or 
50 different specimens of silicon which covered a wide range of phy- 
sically and chemically different samples. І have also tried a number 


of alloys of silicon against a metal and have found that in nearly all 


of the cases the silicon was the positive side of the hot junction. The 
few specimens which did not follow my above described usual thermo- 
electric direction at ordinary temperatures, reversed their effect 
when the temperature of the silicon itself was raised considerably 
above the temperature at which the first observation was made. 
There was no reversal of direction in what I have called my normal 
specimens even when they were raised to а very much higher tem- 


perature than that which reversed the abnormal specimens. Further 
work on this line is in progress. 


The characteristic unilateral or asymmetric conductivity which is 
observed at the contact surface between almost any two hetero- 
geneous conductors is quite marked at the contact surfaces between 
silicon and metals. The current will pass across a silicon-metal 
junction much more readily in one direction than in the other. Ifthe 
area of contact between silicon and a metal be varied the degree of 
unilateral conductivity for a given current flow will alsovary. Hence 
if an electric circuit contains a piece of silicon held between two metal 
contact pieces, and if the areas of contact on each side of the silicon 
are different, that circuit will be a unilateral conductor. If an alter- 
nating current be then passed through this circuit which possesses 
asymmetric or unilateral conductivity, there will be a tendency to stop 
one half-waveand to pass the other half-wave. G.W.Pickard* was prob- 


Fic. 2.—RESISTANCE-LEMPERATURE 
CURVE. Зилсох Вор No. 2. 
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ably the first person to note that this effect could be utilised for wireless 
telegraph waves when silicon was one of the rectifying elements. 

Extensive use of the silicon rectifier has been made in wireless 
telegraphy.[ Ву a proper disposition of silicon rectifiers and of elec- 
trical condensers the energy of the short oscillatory trains of waves 
caught by an aerial can be stored in the condensers and subsequently 
discharged through a telephone receiver or through a galvanometer. 

Without rectification and without any means for storing the energy 
caught by the aerial the telephone receiver will not detect the waves. 
The condenser may be the aerial itself, or the telephone receiver coil. 
I have constructed some exceedingly sensitive wireless receiving 
circuits based upon the use of two or more of such crystal rectifiers 

| with electrical condensers. Ordinarily only one such rectifier is used 
in commercial receiving circuits, and in such cases only a part of the 
energy of the oscillatory waves can be detected. The direction of 
the first half-wave of a strongly damped oscillatory train makes а 
great difference in the sensitiveness of a receiver containing only 
one silicon detector or rectifier. In this case much of the energy and 
also the highest E.M.F. of the damped waves comes in the first pulse. 
There is no thermo-electric action in the silicon detector. It is an 
interesting phenomenon, still to be explained, that the thermo- 
electric and rectifying actions of silicon-metal contacts and other 
Pera JAE FG он роса ато iro qnaa RL OE 


* G. W. Pickard, U.S. Patents 836,531, 877,451, 888,191. 
+ б. W. Pickard, “ Elec. Rev. and West. Elec.," February 20, 1909. 


° Bpecifie resistance ‹ Ё the two rods is not yet definitely known. № 
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similar “ crystal rectifiers " are usually such that the current flows 
through the rectifying contact in opposite directions in the two 
different cases. No doubt there is a simple explanation for this rela- 
tion. Just as there are numerous substances which, when placed 
in contact will produce high thermo-electric forces when the junction 
between the two of them is heated, so there is a long list of substances 
which show a marked rectifying action like that which silicon ex- 
hibits. Carbon and tellurium show these thermo-electric and recti- 
fying effects to a marked degree when in contact with other conduct- 
ing substances. The list of conducting mineral substances which 
show this same effect is too long to be given here. Almost all of 
them show this to a more or less marked extent.* 

When a current of electricity flows across a conducting silicon 
plate, which lies perpendicular to the direction of a strong magnetic 
field, the current in the plate will take a different course than when 
the strong magnetic field is not present. The path of the current 
tends to be rotated more and more as the magnetic field increases. 
In silicon this effect is quite marked.| It varies greatly with diffe- 
rent samples of silicon and is roughly related in magnitude to the 
thermo-electric forces. Dr. Smith? has investigated the Hall effect 
quite extensively in silicon and other substances. In silicon he finds 
the Hall effect is а reversible affair, like the thermo-electric and 
rectifying properties and that they are closely related. 

The electrical resistance of silicon also shows some exceptionally 
varied and interesting results. Two years ago Dr. C. P. Steinmetz$ 
in a lecture on “ Conduction," gave some results on the relations 
between temperature and electrical resistance. He classified elec- 
trical eonductors in a general way and stated that the resistance of 
certain specimens of cast silicon seemed to give an intermediate link 
between pyro-electrolytic and metallic conduction. Miss Е. С. 
Wick! investigated the electrical resistance of some rods of silicon. 
similar to those which Dr. Steinmetz discussed. The results showed 
that cast silicon varied widely in its resistance characteristics in 
inflerent specimens, Some specimens showed a negative tempera- 
ture coefficient through the range of temperatures which they 
studied, whereas other specimens showed a temperature coefficient 
which was at first positive and afterwards negative, and still others 
showed a change from negative to positive and then back to negative 
characteristics. Cast silicon rods were used in their measurements 
In Figs. 2 and 3 are shown curves plotted from experimental data 
which I have obtained from two specimens of silicon rods which were 
eut from homogeneous masses of slowly cooled, relatively pure and 
coarsely erystallised material. The temperature range covered was 
190 C. to 800°С, The composition of these rods I give below :— 

Rod No. 1. Rod No. 2. 


Impurities present. Impurities present. 


COMMUTATION PHENOMENA AND MAGNETIC OSCIL- 
LATIONS OCCURRING IN DIRECT - CURRENT 


MACHINES.* 


BY G. W. WORBALL, M.SC. 
(Concluded from page 185.) 


Summary.—In the first part of this Paper the author, after discussing 
the theory of commutation, describes a research on the influence of 
contact resistance, speed, commutating E.M.F. and width of commu- 
tating pole on commutation, the phenomena being studied by means 
of the magnetic oscillations recorded by search coils on the pole shoes. 
The cause of the difference in behaviour of the positive and negative 
brushes is also investigated. The latter portion of the Paper is devoted 
to an examination of the magnetic oscillations occurring in various 
parts of the machine. ————— 

Influence of Speed on Commutation.—It has already been pointed 
out that the natural period of commutation is but slightly influenced 
by the speed. The reason for this may be seen from the following 
considerations: Аё a given time after the commencement of short- 
circuit the contact resistance to the forward segment is increased, 
while that to the rear segment is reduced by an increase in speed. 
Such a change in the resistance will diminish the natural period of the 
coil, but not in proportion to the speed, while the available period is 
diminished in proportion to the speed, and the ratio of the available 
to the natural therefore diminishes as the speed increases. At a 
certain critica] speed therefore the ratio is unity, and this is the 
critical sparking speed. Fig. 11 shows a series of records of the 
oscillations occurring in coil 5 P on the pole-shoe obtained by vary- 
ing the speed of the machine. The negative peak moves to the left as 
the speed is diminished, and hence occurs earlier.* At a speed of 
640 revs. per min. the peak occurs just before the contact mark, 
which latter was adjusted to the commencement of the short-circuit ; 


Time 
—— — 


640 r.p.m. 
Critical speed 


750 r.p.m. 


C ооо» о зз оз» ео рг о а ооз trace | C "TT КЕЕ IY 
Ca, Mg, Mn ......... trace | Ca, Ми Mila ue esae — 


In Figs. 2 and 3 there exists a cubic relation between the co-ordi- 
Dates of the curves. In order to show this cubic relation more plainly 
I have drawn two curves in Fig. 3 from the equation of a cubic curve 
having the formula 


550 rp.m. 


Ес. 11. 


y= т(К°х— x4) 
In curve 1, т= 0:02 and K?-=30. In curve 2, m=0-02 and K?= 
— 30), 
i In curve 1 of Fig. 3 the factor K is equal to the horizontal distance 
between the centre of the cubic curve and the points at which the 
Curve cuts the axis. The cause of the marked difference in the 


hence at this speed commutation was completed bv a current rush, 
and when the speed exceeded this value the natural period exceeded 
the available and sparking took place. In order to make quite sure 
that the improvement of the commutation at the lower speeds was 
due to a change in the available period of the coil, the machine was 
run with the poles not excited. and the armature current supplied 
may be due to the difference in the и Bur from an external source. The records obtained exhibited the same 
it із probably due to a окен in ihe ы éondition of the НО as those и! Fig. "E | Ensen ven! no-sparking хрее 
molecular арте м b ? рауз1с: of 640 revs, per min. was quite definite even toa few revolutions, and 
&Bregates in the two samples. could readily be determined by gradually increasing the speed until 
ииси sparks appeared. Although the available period increased as the 

speed was diminished, the magnitude of the commutation peaks was 
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The E. M.F. should be sufficiently large during the early part of the 
short-circuit period to accelerate the commutation at the commence- 
ment. The effect of the acceleration in reducing the natural period 
and the maximum rate of change may be readily seen from Figs. 12 
and 13. The various records in Fig. 12 were obtained by shifting the 
brushes forward by steps of one or more segments. The magnitude 
of the negative oscillation gradually diminishes and the peak moves to 
the left—that is, occurs earlier—as the brush lead is increased. At the 
same time the positive oscillation is considerably increased. When 
the lead is such that there is a relatively large E. M.F. induced in 
the short-circuited coil at the commencement of short-circuit a rush 
of current takes place at the first contact with the approaching seg- 
ment, and the contact may be so heated that the continuity of contact 
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Fig. 12. 


is broken and a spark occurs at the rear tip. If the E.M.F. be so large 
at the end of the commutation period as not merely to reduce the 


current flowing through the forward segment to zero, but to reverse | 


its direction, a spark occurs at the forward Ир. The common соп. 
ception of an induced short-circuit current in the coil can only hold 
in the latter case above described ; unless the current in one of the 
segments be actually reversed no current can flow across the brush 
surface, for the effect of the commutating E.M.F. when of normal 
magnitude is simply to increase the current in the rear segment and 
diminish it in the forward segment. E 


e^ c 
In the records given in Fig. 13 the commutating E.M.F. was 
induced by means of commutating poles. The width of each pole 
was 2} times the armature tooth-pitch. The commutating poles 


were separately excited and the field was varied from a minimum for 
no sparking to a maximum for no sparking. Such variation о: the field 
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produced effects similar to those obtained by shifting the brushes 
above described. ‘The short-circuit current at the end of commuta- 
tion is clearly shown by the large peak above the zero line. The 
presence of the commutating poles increases the self-induction of 
the coil, and therefore the natural period is increased ; hence, if the 
natural period be correct without commutating poles it may be too 
long when commutating poles are fitted. {n such а ease а commutat- 
ing E. M.F. is required to compensate the increased natural period. 

The presence of the commutating pole, however, not only increases 
the self-induction of the short-circuited coil, but also inereases the 
armature reaction flux in the commutating zone. 


This latter must be 
opposed by an equal tlux from the commutating pole before any flux 


is available to generate the required commutating E.M.F. The two 
fluxes oppose but do not cancel one another in the commutating pole 
air-gap. The effect of such opposition is to spread out the fluxes in 
much the same way as the flux of two permanent magnets with 
similar poles presented to each other. 

The surface of the commutating poles remains constant, but that of 
the armature varies as the teeth move past the pole face. Such varia- 
tion gives rise to а corresponding change in the magnitude of the 
armature flux opposed by the commutating pole flux ; thus when the 
commutating pole flux is equal to the minimum value of the armature 
flux, the periodic increase of the latter enters the commutating pole- 
face and induces an E.M.F. in a coil wound round the commutating 
pole shoe. Аз the pole flux is increased this magnetic oscillation is 
diminished, and the excess of the commutating pole flux over the 
armature reaction flux enters the armature and generates a commutat- 
ing E.M.F. This latter flux is also subject to an oscillation owing 
to the movement of the teeth, which induces an E.M.F. in the search 
coil above referred to. The armature reaction oscillation, however, 
although diminished in magnitude continues to exist, for whatever be 
the magnitude of the commutating pole flux the two opposing fluxes 
remain independent of each other. The two oscillations, being pro- 


duced by opposing fluxes, are approximately 180 deg. out of phase 
with each other. 


Thus the resultant oscillation exhibited by coil 9 P on the commu- 
tating pole shoe forms a convenient method of studying the nature of 
the field in the commutating pole air-gap. In Fig. 14 are given the 
oscillations recorded corresponding to various commutating pole 
currents between the two extreme sparking limits. On record А the 
main oscillation is due to the armature reaction flux, the slight indent 
in the oscillation indicates that the commutating pole flux is greater 
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than the armature flux. The indent grows and in record В is about 
А E М . . . . 1 
one-half the magnitude of the main oscillation, while in record С 


the original indent is larger than the original main oscillation. 
This may be seen by the position of the contact maker relative to the 
two oscillations, As the commutating pole current is increased, the 
oscillation of the commutating pole Них rapidly grows until in record 
Е the original indent becomes the main oscillation, and the original 
oscillation almost an indent. 

‘These records were taken at the same time as those given in Fig. 13, 
and hence each record given in Fig. 14 shows the condition of the 
field in the commutating pole air-gap, while the corresponding record 
in Fig. 13 shows the nature of the commutation obtained. A coni- 
parison of the two sets of records shows that for no sparking a slight 
commutation Е.М.Е. was required, but that there was a large range 
before the maximum permissible E. M.F. was reached. That the 
oscillations were not due to interference on the part of the other 
commutating pole was shown by the fact that a similar series of 
results was obtained when the other commutating pole was removed. 
In this case the minimum value of the commutating pole current for 
no sparking was but slightly greater than when two poles were fitted, 
but the maximum value was double. 

This clearly shows that the commutating pole Нах fulfils two func- 
tions : firstly, to oppose the armature reaction flux in the commutat: 
ing zone ; and secondly. to provide а commutating E.M.F. The first 
acts ax pole against. pole, the armature Нах is not caneelled but only 


opposed. Each conimutating pole deals with the pole-strength of 


the armature on its own side. and is not influenced by the presence or 
absence of the other pole. The commutating Е.М... however. 
must be of approximately the same magnitude whether there be two 
poles or only one, and hence if the Е.М, be generated in one side 
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only of the short-circuited coil the flux generating it must be doubled. 
Hence. when the commutating flux is small compared with the 
opposing Hux, the ampere-turns required per pole are only slightly 
greater when only one pole is used than when two are in use. while 
when the commutating flux is large compared with the opposing Них. 
the ampere-turns required are practically double. Hence the use of 
one pole may effect a considerable saving m copper, and the range 
of commutation is greatly increased. 

Width of the Commutating Pole.—Fig. 15 shows the E.M.F. curve 
recorded in coil 2 A wrapped round the middle of an armature tooth. 
Ais the curve recorded when the width of the commutating pole is 
2} times the armature tooth-piteh. The two extreme peaks. P and 
Q. in the commutating zone are due to the flashing of the Нах across 
the slot. one as the coil enters under the commutating pole. and the 
other as it leaves. Between these two peaks two others. В and N. 
occur due to the commutation pulsation. The one to the left occurs 
in the tooth when to the rear of the slot being commutated, and to 
the other when it is in front. The four peaks are alternately above 
and below the zero line. and are of the same order of magnitude. The 
position of the inner peaks is fixed by the commutation conditions. 
hut the distance apart of the outer peaks may be varied by varving 
the width of the commutating poles. If the width were so adjusted 
that the two outer peaks were superposed on the inner ones the four 
peaks might be made practically to disappear. In order to ascertain 
if this were possible narrow commutating poles were titted, equal to 
I} times the tooth-pitch, and the position of the brushes slightly 
adjusted so that the two left-hand peaks were superposed. The 
magnitude of the commutating pole current was also slightly reduced. 
and record B in the same figure was also obtained. If the oscillation 
in the tooth be neutralised the losses will be reduced and the efficieney 
of the machine increased. In the experiment only one commutation 
oscillation was neutralised, but if the width of the pole had been 
further reduced the other oscillation could have been neutralised 
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in the same manner. The velocity of the coil side relative to the 
Hux is greater during the flash than when the slot is under the pole- 
face, hence the flux required. would be less. and the ampere-turns 
could be reduced. 

Cause of the Difference in Behaviour of the Positive and the Negative 
Вгакће, —No law appears to hold which could be applied to all 
conditions. of running, and to all brush materials, but the general 
observed result is that the negative brush is much more sensitive 
than the positive to change in temperature, current density, &c. 
Two observations in this direction were repeatedly made in this 
research—viz, , that the warm brush vibrated very considerably when 
Degattve—but the same brush ran quite smoothly when positive, and 
that the surface of the negative brush was уегу much more highly 
polished than that of the positive. The vibration was entirely 
Prevented by laying about six thicknesses of copper foil, each 
0085 mm. thick, on the forward tip, and a strip of copper on the 
rear tip, the metal being held in close contact with the brush by 
means of a copper clip; the metal was insulated from the carbon by 
very thin strips of mica. Both brushes were fitted in this way for 
the sake of uniformit М, 

The reason was thought to be as follows: The heat generated at 
the brush contact surface caused that surface to expand slightly, 
and the forward tip, being shielded from all draughts by virtue of its 
Position, was subject to the greatest expansion, and actually lifted 
from off the commutator. The lifting was not continuous, but 
periodic; as a cold segment came under the tip. the latter came into 
contact with the commutator. but when the segment was heated by 
the current the tip was lifted off again. Thus а high-frequency 
Vibration was set up which was communicated to the whole brush. 
The heat generated at the tip was not readily conducted away by the 
an but the superior conductivity of the copper strips carried the 

eat away, and the large surface of the clip served to radiate 1t. 
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The polished surface of the negative brush was due to its high tempera- 
This theory was fully substantiated bv the following experi- 

ments :—(1) А brush polished up and in use for some time without 
! the metal cooler was observed to have а band of brown nearly half 
| the width of the brush on the forward part of the contact surface : 
‚ slight sparking also took расе. The metal cooler was then fitted. 
and after about two hours running. the band of brown was found to 
be entirely rubbed away, while a new band appeared down the middle 
of the brush. No sparks were visible at the tip. but at the side of the 
brush about the middle an occasional spark appeared. The brush 
vibrated very considerably without the cooler, but with the cooler 
it ran quite smoothly, and the running was observed to improve as 
time went оп. (2) With a verv weak commutating pole field the 
current commutaterd very irregularly even with the cooler used in ex- 
periment (1). and a brown hand 34 mm. wide formed on the forward 
tip of the contact surface. When the field was strengthened regular 
commutation wes obtained, and the brown band was rubbed away. 
(3) The commutating field was weakened as in experiment (2) and 
the brown band again obtained. The thickness of metal on the 
forward tip was then trebled, and regular commutation was obtained 
with the same conunutating field. and the brown band was rubhed 
| away. № sparking took place in either case when regular commuta- 
tion was obtained. 

From experiment (1) it is evident that with the cooler the brush 
was running on the two tips and the centre was not in proper contact 
with the commutator, and it тах be concluded that without the 
cooler the forward tip was in bad contact with the commutator. И 
thus appeared that the surface of the brush expanded, but the 
cooler cooled the tips. thereby causing the curvature of the surface 
to be less and the tips to come into contact with the commutator. 
Experiment (2) shows the same effect ; when the commutating field 
was weak the high inductance of the armature, owing to the presence 
of the commutator poles, caused the current to commutate verv 
slowly. and consequently the forward portion of the brush surface 
carried a heavy current. This made the tip hotter than when there 
were no commutating poles, and hence the expansion took place, the 
bad contact at the tip caused the brown appearance and made the 
commutation irregular. When, however. the field was increased, the 
current density at the brush tip was reduced and the tip ran cooler. 
In experiment (3). when the tip was cooled by the extra metal. И was 
also kept in contact with the commutator and the brown band was 
polished ой. 

The observation that the negative brush was more highly polished 
than the positive may be considered in conjunction with another 
observation—re., tnat the brushes after being freshly ground up would 
not take a good polish until current flowed through them. This was 
due to the warming efieet of the current. Hence the degree of polish 
depends upon the temperature of the brush surface. and since the 
polish on the negative brush was better than that on the positive. it 
follows that the negative brush is hotter than the positive. The 
highly polished. surface will make better contact. and hence the 
contact resistance of such a surface will be lower. Thus it is that the 
resistance of the negative brush is lower than that of the positive and 
the natural period is greater. 

The difference in temperature between the two brushes is aceen- 
tuated by the manner of commutation, but if the difference in 
temperature is the cause of the difference in commutation. the 
former phenomenon must be due to a cause entirely outside the 
phenomena of commutation, Ја order to ascertain this the following 
experiment was carried out: А carbon brush of the same material 
and shape as was used in the other experiments was placed on a thick 
piece of brass, and bedded down on to it bv several thicknesses of 
copper foil. А slit was cut in the brass and foil. and a thermocouple 
Was introduced into it so as to touch the carbon surface. The couple 
was composed of copper and constantan, separated from each other 
up to the joint Бу а thin strip of mica, and laid between two sheets of 
asbestos. The other element in the thermocouple was placed in a 
vessel of water in which a mercury thermometer was placed, The 
whole apparatus was carefully screened from draughts. Current 
Was passed through the apparatus from carbon to copper, and also 
from copper to carbon. In the former case the carbon corresponded 
to a negative dynamo brush, and in the latter to a positive dynamo 
brush. Readings were taken for a series of currents in both direc- 
tions (Fig. 16). and it will be seen that the difference in temperature is 
increased as the temperature rises, 

The temperature of the actual commutator brush was also measured 
when the machine was running. The brush normally negative was 
fitted with a thermocouple on the forward tip as near to the contaet 
surface as possible, The couple was in contact with the carbon and 
covered bv a thick laver of asbestos, the whole being clipped on by a 
copper clip. The rise of temperature obtained when the brush was 
negative was 19-4 C. ; the polarity was then reversed, and the 
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temperature gradually dropped until a rise of 15-2°C. was obtained. 
The temperatures measured are, of course, less than the actual 
temperatures of the contact surface owing the low heat conductivity 
of the carbon brush. The divided brush was afterwards put into 
position, and the temperature rise of the forward tip measured in the 
same way and found to be 14-8°C., which is slightly less than that 
obtained when the full surface brush was in position. This shows the 
possibility of reducing the temperature bv improving the current 
distribution, although in doing so the actual area of the brush may be 
reduced. "The explanation of this phenomenon lies somewhat outside 
the domain of electrical engineering, and the author had no oppor- 
tunities of extending the experiments in this direction, but it is 
evident that this physical faet is the basis for the whole of the 
phenomena associated with the polaritv of the brush. Evidence of 
the expansion of the brush contact surface was also observed by 


mum flux entering the coil. The load increases the magnitude of 
the oscillations, especially in the trailing tips. The presence of the 
commutating poles increases the oscillations in coils 2 and 3, but has 
practically no effect on those occurring in coils 1 and 4. This is 

probably due to the flux from the commutating poles. The “ back 
pressure" of the commutating pole flux deflects the armature 
reaction flux more into the trailing tip of the main pole, while the 
commutating pcle flux is in turn deflected into the leading tip. The 
extreme tips being already saturated are not influenced by this 
action. The coils 6 P, 7 P, and 8 P, each of 60 turns, showed but 
very slight oscillations on open circuit. This shows that only the flux 
generated bv the outer layers near the pole-shoe is influenced bv the 
teeth, and this flux crosses to the armature by way of the pole- -tips. 

On load the oscillations in these coils were considerably increased 


Mr. Lane in connection with some experiments on an alternating- Ru 

current commutating motor, in which he also adopted the author's m 

brush-holder and cooling device. Open = 
The importance of keeping the front tip of a brush cool cannot be circuit 


over-estimated, for in it lies to a very great extent the secret of 
successful commutation. The overload capacity of a machine can be 
very greatly increased if the brush-tip be kept cool. The metal case in 
which the brush is usually fitted is not sufficient unless the case 
almost touches the commutator, and is in very good contact with the 
carbon, Since carbon is a very bad heat conductor, any artificial 
method of cooling must necessarily be deficient, and the best way to 
avoid a hot tip is to increase the rate of commutation during the early 
stages of short circuit. This can be effected by the proper distribu- 
tion of resistance as already shown, ог by a commutating E.M.F. 
The former method. however, has the advantage of greatly increased 
stability of the brush. When the tip lifts to any considerable extent, 
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by the presence of the commutation oscillations. Coil 7 Р, however, 
9 = showed a greater increase than coil 6 P. This was due to the path 
€ то taken by the oscillations—i.e.. through the tips and the outer layers 
Я Ht tt of the exciting coil and then back through air, the major portion thus 
уб БЕЗЕ БЕ ШЙ ЖЕ ШЕЕ БЕ Ер avoiding the solid limbs and yoke. 16 will be remembered that the 
Е coil 6 Р was directly on the iron, while coil 7 Р was over the exciting 
$50 | coil (Fig. 1). 
AM ap is ат Table II. gives the values of the oscillating flux in coil 5 P under 
SA м variops conditions expressed as а percentage of the flux when the 
3 BERR machine is stationary. The flux in coil 5 P, when the machine was 
i EAR stationary, м 
OBERE 


ras measured ballistically and found to be 2-68 x 10" lines. 
The flux oscillation is considerably increased by load, and is ргас- 


tically unintluenced by the presence of commutating poles. This 
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as was the case when no cooler was emploved, the brush is exceed 

ingly unstable and vibrates considerably. И the brush be high as in an бузуб 
ordinary plunger-holder. or attached to a rigid arm, as in а finger- Load no Е. 
holder, the vibration may be considerably multiplied. pom pores 


MAGNETIC OSCILLATIONS OCCURRING IN THE MACHINE PARTS. 


Magnetic Oscillations in Фе Main Poles — е shape of the FAME. 
waves recorded in coils 1 P to 4 P on the pole-tips was not found to 
vary with varying conditions of running, and hence the oscillations 
may be assumed to be entirely due to the teeth. Table I. gives the 
values of the oscillating flux expressed as a percentage of the maxi- 
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-- = 


Table I.—Flux Oscillations in Main Pole-tips. 


Fio. 18.—Сои, ЗА. 


| Percentage flux. 


"m Open 
Coil. circuit. 


shows that although the magnitude of the peak is considerably 
| | Г «d | t} ‹ ас € re ch inge 
а Full load with educed by the commut ating poles, the actual value of the tlux chang 


Кера 

| { 
À ; { : ature о 

| commutating pales | commutating poles. is unaltered, This is due to the fact that whatever be the nat 


| P Trailing tip ..| 140 


commutation, the total current change remains unaltered. 
| 2.17 | 2.10 Magnetic Oscill ations in the Armature.—The Е.М.Е. waves recorded 
2 P e| 294 | 3°90 435. , in the four coils on the armature under various conditions of running 
3 Р Leading tip .. а | 2 3:28 are given in the Paper. Figs. 17 and 18 herewith show the waves 
і Po eaa У, 0-93 EP 2 1:25 |... | for coils 1 A and 3 A, w hilst Fig. 19 shows to a larger scale the part 
Tatle IL—F hs ОИ ОРЕК не БИ: BO of the wave generated in the commutating zone. ‘The commutation 
Pee cent. flux: oscillations are very marked, and the ditference in magnitude between 
WR rcw n n ЖОЛКУ twee о ВЛ 0-015 alternate peaks due to the positive and negative bruxhes respectively 
Full load without commutation poles ............. 0-022 is clearly seen. No oscillations were induced in any of the search 

Full load with commutation poles ............... 0-022 


coils in the commutating zone on open circuit. 
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ЧФ The E.M.F. peaks induced in coil 1 A gradually increase as it 
approaches the commutating zone, and diminish again as it leaves it. 
When the coil is actually in the commutating zone, it links one-half 
the total flux induced by the current in the short-circuited coil, 
except that portion that crosses the slot below the tip P the E.M.F. 
peak at this instant is therefore nearly equal to the self-induction or 
“reactance” E.M.F. per conductor of the short-circuited coil, 
while the other peaks give the magnitude of the E.M.F.s induced in 
the adjacent coils. The records for the coils 2 A and 3 A consist of 
four principal peaks, two successive ones in one direction and two in 
the opposite direction. The first two are produced by the commuta- 
tion of the top and bottom coils in the slot ahead of the tooth by the 
positive and negative brushes respectively, and the second two are 
due to the commutation of the coils in the slot immediately to the 
rear of the tooth. Here again the difference in magnitude between 
the oscillations due to the positive and negative brushes will be noticed. 
The remaining peaks are due to the stray flux from the short- 
circuited coils entering the neighbouring teeth. 


RESULTS AND CONCLUSIONS. 

(1) The natural period of the short-circuited coil may be varied by 
varying its contact resistance, or by properly disposing the resistance 
over the brush surface. (2) Sparking depends upon the relation of 
the natural period to the available period. (3) The maximum rate of 
change of the current during commutation may be reduced by 
reducing the natural period, and at the same time the overload 
capacity of the machine as regards sparking will be improved. 
(Тһе maximum rate of change may also be reduced by accelera- 
ting the commutation during the early portion of the short-circuit 
period by means of a commutating E.M.F., and this has the same 
effect as reducing the natural period of the coil. (5) The ampere- 
turns necessary on the commutating poles may be reduced if the 
flash across the slot be used to generate the commutating E.M.F. 


Load, rio com. poles Coil :А Load, with com. poles 


0-25 volt 0:5» volt 
Time 
0-017 volt Coil ЭА o-o6volt 
L| 
| 
} 
Fia. 19. 


The E. M.F. generated in such а manner possesses approximately 
the correct wave shape, and the ma gnetic oscillations in the armature 
teeth during commutation are thereby reduced. (6) If onlv one 
commutating pole be fitted, the ampere-turns песеззагу are less 
than when two are in use. (7) The commutating pole flux fulfils 
two functions: (1) to generate the commutating E.M.F., and (2) 
to oppose or press back the armature reaction Нах. (8) The negative 
brush is hotter than the positive; the higher temperature causes 
the negative to take a higher polish than the positive, thereby 
reducing its contact resistance. ‘The lower contact resistance 
Increases the natural period, and renders the negative brush more 
liable to sparking than the positive. (9) The higher temperature of 
the negative brush causes it to expand more than the positive. The 
forward tip is generally the hottest part of the brush surface, because 
1t d shielded from draughts. The forward tip is alternately heated 
ànd cooled as the segments pass under it, and vibrates with the 
frequency of the segments. This vibration renders the brush un- 
stable, and the commutation irregular. (10) The forward tip may be 
cooled, the vibration avoided, the commutation made regular, and 
the sparking limit raised by a piece of metal in good contact with the 
brush at the forward tip and provided witha relatively large radiating 
surface. (11) The results in (10) may also be obtained by preventing 
the rush of current at the end of commutation, either by reducing the 
natural period of the coil or by accelerating the commutation during 
the early stages by means of a commutating E.M.F. (12) The 
vibration of the forward tip of the brush causes a minute arc to 

Periodically set up between the carbon and the commutator, 
which causes a brown band to form on the brush and a deposit on the 
commutator, 


| This research was carried out at the Technische Hochschule at 
Karlsruhe, Baden, 


REQUIREMENTS 'FOR AN INDUCTION MOTOR FROM 
THE USER'S POINT OF УТЕМ.* 
BY W. B. NYE. 


The author discusses this problem not as an engineer, but from 
the point of view of that large class which pays the bills, and to 
which the motor is but a means to an end. The prime requisite 
from a manufacturer's point of view is continuity of operation. 
To secure continuity of operation and ease of repair, former-wound 
impregnated coils should be used. Impregnation of coils is suggested 
because in many industries motors are subjected to moisture, steam, 
fumes, either acid or alkaline; dust, which may be organic, and 
which by its decomposition affects the insulation. Impregnation 
renders the coils much more immune to these conditions. 

However good the motor may be, sooner or later repairs will 
be necessary. and in that case a former-wound coil is much more 
easily put in place than any other type. Coils should be made 
accurately to size, so there may be no difficulty in placing them 
in the slots, and there should be good mechanical connection between 
coils, as lack of this often leads to open-cireuiting. It is also desir- 
able to have a good terminal board, and preferably flat, flexible 
copper leads, so as to do away with soldered or screwed terminal 
connections. It would also be well to use particular care in the 
qualitv of the insulation on the copper bars in the rotor where they 
pass through the slots. as this would reduce the amount of labour in 
repairs. It is to be hoped that some better scheme may be devised 
for connecting the conductors to the outside rings, as bolts corrode, 
and it is seldom possible to remove them without twisting them off, 
Which again occasions delay. 

Bearings should be long, well designed, and filled with the best 
quality of babbitt. Great саге should be given in designing the 
channels for the oil-rings to travel in, so there may be no chance 
for the ring to catch ; and the sight-feed or overflow pipe should 
be piped away from the bearings, so that inspection may be given 
it regularly. 

Shafts should be stiff. and the motor so designed as to permit 
of considerable overhang of the driving pulley. "There is a tendency 
on the part of designers to increase the diameter of the driving 
pulley, narrowing the face in order to reduce the overhang; but at 
the speed at which most motors run, these large driving pulleys 
occasion difficulty in getting down to such speeds as are common in 
mill practice. In fact, the motors which so far have come under 
my notice have practically all had to be equipped with smaller, 
wider pulleys than those sent with them. This condition might as 
well be realised. and the motor designed for this service. 

My experience has been mainly with a group drive, hence there 
is à chance of continual slow growth in the power requirements, 
end for that reason the motor should be capable of standing up to 
the load, even if in excess of its name-plate rating. А motor, 
therefore, should be designed to stand at least 25 per cent, con- 
tinuous overload without undue heating, and should be so designed 
аз to permit of good ventilation and a ready access of the air jet 
in cleaning out. 

Controllers, and particularly switches, should be of the oil-immersed 
type, doing away with fuses, thus meeting the requirements both 
as to fire hazard and to life, from contact with the average open- 
jaw switch. Experience shows that auto-transformers for use in 
connection with induction motors have almost invariably been 
tvo small, and after considerable trouble in endeavouring to start the 
motor, it has been necessary to secure larger ones. Designers may 
well consider this point and be more generous in their provision of 
capacity in these most necessary appurtenances. The user can well 
afford to рау a little more for a well designed motor containing 
some reserve in capacity and ability to stand hard usage. . 

In the business in which I am interested (paper manufacturing), 
we have not thought it wise to take up the application of the in- 
dividual motor to the individual machine, although this has been 
developed quite fully by electrical engineers. We have so far made 
use of group-drives, so arranging the groups as to make use of but 
а few standard sizes. of which we always keep one or two in reserve 
for use in case of emergency. The standard group might be said to 
be that driven by а 100 н.р. motor, of which we have twenty, and 
for whieh we constantly hold two extra motors in reserve, one of 
them on trueks ready to be hurried to any point required. In this 
way, should anything occur to a motor, it can be removed, and a new 
one slipped in its place, with the loss of but а few moments, and the 
repairs made in the shop at leisure. This same practice holds good 
for all sizes up to 150 н.Р., above which this scheme is not practicable. 


* Abstract of a Paper read at a joint meeting of the American Insti- 
tute of Electrical Engineers and the American Society of Mechanical 
Engineers. 
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other words, experimental errors have been corrected 
gradually, and much that seemed at first likely to be suit- 
able to the needs of the case has been replaced by something 
else that has been shown by experience to be better. The 
{уре of cable has sometimes led to failure, and the lead- 
covered cable seems to be falling into disrepute in this 
underground work. Armoured cables, carefully chosen, are 
preferred. Such points are, doubtless, of the greatest 
Importance ; but they are precisely the sort of thing which 
cannot be dealt with under any kind of regulation imposed 
from above. The aim and object of all engineering work 
is to approach as nearly to the ideal as is humanly possible, 
and never, if onlv from business motives, to be in favour of 
pettv economies. This can onlv be done if a fairly free 
hand is given to those to whom the responsibility is entrusted 
of carrying out the work, and thev stand to lose or gain in 
the long run in proportion to their success or failure. 

The aim of the Home Office is, doubtless, to secure 
immunity from the two sources of disaster which may be 
classified under the heads of shock and explosion. Safety 
from shock is supposed to result from establishing satis- 
factory “earths °; how and where this is to be done is 
the problem, and there is, of course. at the moment no one 
recognised method tha* is practised to the exclusion of ail the 
others. Sometimes the cables are earthed at the top of the 
shaft; or, again, in the sump at the bottom ; or. again 
to the rails forming the track. All of these plans require 
discretion and experience. The rails may be resting on an 
insulating laver of subsoil, in which case the " earth ” 
formed by such rails mav be actually a source of danger ; 
and in case of any discontinuity in the armouring of the 
cables danger may arise in another wav. Experience is a 
far more useful ally than any number of regulations, and 
the short time during which colliery work has had the 
advantage cf electrical auviliaries has already taught us 
much. The human element, too, is by no means negligible, 
and of the 1 per cent. of the total fatalities which is 
attributable to electricity a large proportion have been 
of such a nature that they could hard 'v have been avoided 
by any preventive system, short of the useful one by which 
же are content to learn most things. Аз has been well said, 
the school of experience is the best опе, but it is a pity the 
fees are so high. In the early days of telegraphy large 
numbers of birds used to kill themselves bv flying against 
the wires, Now they seem to have learned better; and 
every living thing learns in the same way— man himself 
included. Complaints are often made that it is not easy 
to find men who have had much experience in the every- 
day work of a colliery installation, and that in consequence 
It is necessary to engage men who have vet to learn some 
Of the elements of such work. This is probably true 
enough, but though there mav at the moment be a shortage 
in the supply of such men this is not likely to be the case 
for long. Such troubles, therefore, ax are traceable to this 
canse are certain to pass away. 

The second point at which the regulations would be likely 
to aim would be the provision of means for lessening the 
tisk of explosion. This is notoriously a very difficult and 
obscure problem. Methods that are suitable in one pit are 


quite insufficient in another. Some pits are so fiery that it 
may at present seem well to leave them almost out of 
account, as the most perfect devices might well fail, even 
if installed with the utmost care. Local conditions are in 
these cases all important, and any general conditions 
intended to cover such cases would only err on the side of 
excessive rigidity. The precise mechanism by which 
explosions are caused is not altogether as certain as is 
sometimes supposed, and the parts played bv coal dust. 
moisture, and inflammable gas are not at all clear. The one 
and only remedy that has been suggested has been to enclose 
evervthing. This is а move in the right direction, if a 
certam amount of latitude is allowed for the interpretation 
of the conditions of the special case. It is often the method 
of enclosing the switch or motor that is more important 
than the mere fact of enclosing it; the case of Davy х 
safety lamp is a classical instance of this. 

We make no claim, of course, that we should be allowed 
to go on our wav without let or hindrance. It 15 too late 
in the day for such a plea to be of any avail, even if it 
were desirable. But we do urge that as free a hand as 
possible should be given to those who are in a position to 
avail themselves of the benefit of their experience. Anv- 
thing that can be done towards placing the responsibility 
definitely on the right shoulders we should heartily wel- 
come; but a sub-division of such responsibility among a 
variety of officials, no one of whom is clearly in intimate 
contact with the work, or has sufficient technical know- 
ledge to understand the problems involved, is clearly to be 
deprecated. If the authorities work with such points in 
view it is needless to sav еу will have our entire approval. 


OBITUARY. 


MAJOR P. CARDEW, R.E. 


We sincerely regret to. record. that Major Philip Cardew 
died at about noon on Tuesdav last. He underwent a serious 
operation in November last for a tumour behind the nose, and 
never really recovered from its effects. Не has, in fact, been 
sinking since that time. 

Philip Cardew was born on September 24, 1851, and passed 
out with honours from the Roval Military Academy, Woolwich, 
in 1871, being awarded the Pollock gold medi] as tlie most dis- 
tinguished cadet of his vear. 

He was placed in charge of the military telegraphs at 
Bermuda in 1876, and in 1877 he joined the Submarine Mining 
Service, being а vear later appointed assistant instructor, aud in 
1883 instructor, in electricity at Chatham. In 1888. Major 
Cardew was appointed electrical adviser to the Board of Trade. 
which post he held until 1899. when he resigned in order to 
take up consulting work in partnership with Sir W. H. Preece. 
K.C.B., and his sons, thus forming the well-known firm of 
Preece & Cardew. The firm were consulting engineers for 
many electricity supply and tramwev undertakings. and. in 
connection with this consulting practice. Major Cardew made a 
journey on behalf of his firm to Sydney (N.5. W.) to report upon 
the municipal electricity undertaking. He was also engaged in 
many Important arbitrations. During Major Cardew’s tenure 
of office at the Board of Trade the development of electricity 
supply for hghting, tractive power, end other purposes was 
developed, and 1egulations and numerous other important 
questions settled. It was during that period that the rules for 
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safeguarding underground pipes from electrolysis by stray | 
currents from electric traction systems, and which have proved THE ELECTRICAL EQUIPMENT OF SMITH'S ‘DOCKS, 
so beneficial, were drawn up. | MIDDLESBROUGH. | 

Major Cardew was a director of the London, Brighton апа, 


South Coast Railway, which has lately had the distinction of | 

being the first to adopt the single-phase electric system for the | Messrs. Smith s Docks Co., Middlesbrough, presents many features of 

working of its suburban lines. He was the author of many in- | interest. About 18 months ago the Company, acting on the advice 

ventions and improvements, among the more important of. of its consulting engineer, Mr. J. Mitchell Moncrieff, decided to 
re-claim a portion of the foreshore of the River Tees covering some 


The electrical equipment of the shipyard and graving docks of 


these being :—A system of vibration telegraphy, which has been | 16 acres of ground near Middlesbrough. The choice of the site was 
extensively used for field telegraphs since 1881, as it enables ‚ determined by a scarcity of dry docks on the Tees capable of dealing 
communication to be maintained through a very defective line ; ^ with the largest ships calling at Middlesbrough and by a plentiful 


Fic. 1.—VALVE CONTROLLING GEAR. 
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which, with the exception of the travelling motor, are mounted in a The shipyard, which is on the Middlesbrough side of the dry docks, 
cabin on the rotating frame, the travelling motor being mounted on | is capable of accommodating 18 large steam trawlers at one time. 
the crane"carriage and controlled from the cabin on the rotating | Near the yard is a gut for berthing ships, while their machinery is 
frame at such"a height as to command a good view. Each of the | under repair. and immediately in the rear of the yard is a machinery 
motors is fitted with an electromagnetic brake, and the hoisting and : shop 220 ft. long by 140 ft. broad, containing a mould, lathe and two 
` derricking gears are also equipped with an automatic, mechanical furnaces, suitable for angle iron 48 ft. long and plates 25 ft. long 
and foot or hand brakes. The crane receives its power from a number , heated by two gas producers manufactured by the Gas Power Со. 

A fine set of rolls, 15 т. in diameter by 30 ft. long, 
made by James Bennie & Sons, has tcgether 
with other machines, been removed to this machinery 
shop. The set is driven bv а 75 н.р. Westing- 
house slip-ring motor operated by a liquid controller 
for rolling, and 25 н.р. Westinghouse squirrel-cage 
motor for lifting the rolls. The joiners’ and black- 
smiths' shops, the former covering an area of 
130 ft. by 70 ft. and the latter 111 ft. by 70 ft., 
will, when fully equipped, contain 30 fires, a large 
ground fire, a Roots blower driven bv a 15 m.r. 
alternating-current motor, and а 5cwt. Massey 
power hammer driven by а 20 н.р. alternating- 
current motor, which are at present in a temporary 
shed near the fitting and machine shops. All these 
machines are individually driven, and among them 
аге а ЗОН. plate edge planing machine (апа a 
large roll 2 ft. diameter by 17$ ft. long, each driven 
by a 20 н.р. motor, while outside are a punch and 
shears 1} т. by 1} in.. driven Буа 20 н.р. motor 
mounted on the top of the machine. А $ in. joggling 
machine, geared to a 40 н.р. motor, a plate straigh- 
tener with rolls 54 ft. long, driven by a 50 H.P. motor, 
and a horizontal bending machine, driven by a 
20 H.P. motor mounted on the machine, all the 
motors, both here and in the temporary shed, being 
protected by wooden casings. 

In the machinery shop it is interesting to 
note the method of driving the two lines of 
shafting, which run practically the whole 
of plug boxes placed along the track through a flexible armour- | length of the building. Each line is driven by two 30 н.р. motors 
covered cable. through short lengths of chain drives; one is illustrated in Fig. 3 

Near the entrance to the docks is an underground pump room, | with half the gear case removed ; but by disconnecting the coupling 
which contains the pumping plant, consisting of two main twin | joining the two halves of the line shaft each half can be driven by 
Worthington pumps with 48 in. diameter suction and delivery pipes | one motor. There are also two large shafting lathes, each 30 ft. 
connected direct by flexible couplings to two 400 н.р. Westinghouse | long, driven from the main shafting, a large horizontal machine 
slip-ring motors operated by liquid starters, A view of these pump- | driven by а 10H.P. motor, and a medium-sized vertical boring 
ing sets is given in Fig. 2 There is also а 12 in. 
Worthington low lift pump used for draining 
purpose. The pump has а capacity of 
2,000 gallons per minute against a maximum head 
of 45 ft. when running at 760 revs. per min., direct 
connected to а 35 н.р. Westinghouse squirrel-cage 
motor. A small priming pump is driven through 
а chain drive by a 4 H.P. motor. Ап appliance of 
this kind is necessary in such an installation in order 
to re-charge the pumps should they happen to lose 
their water through the emptying of the dock. 

The main pumps are designed for a constant 
output of 42.000 gallons per minute at a speed of 
295 revs. per min., but an official test shows that 
this figure was exceeded by 10 per cent., the docks 
being emptied ina correspondingly shorter time. 
On this test, the maximum pump efficiency is given 
às being 84 per cent., and the load on the motor at 
this point was only inereased by 16 per cent. when 
Working at the lowest head. — 

е gears for the emptying and discharging valves 
can he operated either electrically or by hand. А 
portion of these gears is shown in Fig. 1, the gears 

‘ing driven by eight 4 u.r. motors, each provided 
with automatic cut-out gear to prevent any possi- 
bility, of the valves jamming. The switchboard 
controlling the various motors receives a 440 volt 
three-phase supply direct from the sub-station, and : 
Consists of five polished white Sicilian marble Fic. 4.—ELEcTRICALLY-DRIVEN VERTICAL Вокіхо MACHINE. 

Panels, on which are mounted the necessary 

“witches, fuses and both indicating and integrating 

instruments. A telegraph gear is provided for the convenience | machine driven by a 5-20 н.р. squirrel-cage motor, the speed varia- 

me docks master in controlling the operation of the pumps. | tion. being obtained. by special motor winding connections. The 

КЕ P" ИИ 

minute and 1 I to eel a A age an enerator ets supplving direct eee. pe ligh n n i 

с, ns at a speed of 120 ft. per minute. The caps Я Е E i don n 4 peu ч Ig atng the doeks and 

trances t y three-phase motors, three being placed at the en- | works ar istributing switchboards, one with eight panels for 
o the docks and one at the end of each dock. alternating current controlling the air compressor motor, the cap- 


Fic. 3.—SHarr Driven By Motor AND CHAIN. 
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stans, fitting shop and the motors of the motor-generator sets; the 


other five panel direct-current board controlling the generators and 
lighting circuits. 


а . . . LJ . | 
The main alternating-current panel contains an automatic oil 


switch and an ammeter and voltmeter, whilst each of the other 
alternating-current panels contains an oil switch, ammeter and an 


integrating wattmeter, and each of the direct.current panels a two- 


pole switch, porcelain-handle fuses and ammeter, whilst the 
generator panels also are provided with voltmeters and voltmeter 
plugs. | All circuits which lead from the station to the outside cir- 
cuits are protected with choking coils and lightning arresters, which 
will be noticed in Fig. 5. А 22 k.v.a. 440 220 volt single oil-insulated 
self-cooled transformer is installed in the station for supplying the 
lighting when the direct-current sets are not running. and also a 
compressor for furnishing air at 100 lb. pressure to the pneumatic 
tools. This machine, driven from a 120 н.р. slip-ring motor on the 
gallery above, is operated by an automatic liquid starter controlled 
by the variation of air pressure in the air receiver. Power is fed to 
this station at 440 volts from the main sub-station situated near this 
shop. at which three-phase power at 3,000 volts, received from the 
Cleveland & Durham Electric Supply Co.. is transformed down by а 
500 k.v.a. oil-insulated self-cooled transformer. From this sub- 
station circuits are also run direct to the pump house, dock crane 
and shipyard. 

The whole of the electrical installation has been completed under 
the supervision of Mr. C. W. Fairweather. consulting electrical en- 


gineer to Smith's Docks Co., and the wiring carried out by Messrs. 
Warren, Beattie & Co., of Middlesbrough. 


Fig. 5.—VIEW or SUPSTATION. 


With the exception of the capstans, the whole of the electrical 
apparatus for the above installation. was supplied by the British 


Westinghouse Electric & Mfg. Co. to whom we are indebted for the 
particulars here giver. 


PHYSICAL SOCIETY. 


At the meeting held on April 22nd, Prof. Н. L. CALLENDAR, 
F.R.S.. President, in the chair, Mr. W. А. ScoBLE read a Paper 
entitled 


* Further Tests of Brittle Materials under Combined Stress." 
A former Paper described tests on cast iron, which is the brittle 
material which is most commonly employed in engineering practice. 
The cast iron yielded somewhat, and it was necessary to assume a 
redistribution of stress before fracture. Then the maximum prin- 
cipal stress appeared to be the best criterion of strength. The tests 
described in the present Paper were made on hardened cast steel, 
whieh material was selected because it obeys Hooke's Law to frac- 
ture. The specimens were } in. diameter and 30 in. effective length. 
and were tested under combined bending and torsion. As it was not 
possible to ensure that the hardened bars were of exactly equal 
strengths. a bar was first fractured under combined loading, then one 


| 


1 


| 
| 
| 


portion was tested under bending alone. and the other part in simple 


a Ее 


torsion. 


Thus each bar afforded independent evidence on the law of 
failure. 


Neither the maximum shear stress nor the maximum strain 
was constant at fracture, but the results indicated that the maximum 
principal stress is the best criterion of strength for a brittle material 
under combined stress. In general, the hardening did not affect the 
strength of a bar to resist bending. but it doubled the torque which 
was required to cause failure. 

Dr. RUSSELL asked the author for a definition of a brittle material. 

Mr. В. S. WirrrPLE asked what vere the advantages of hardening in 
vitriol. ; 

Mr. SCOBLE, in reply, said a brittle material was one which did not yield 
before fracture, although cast iron, which was usually classed as brittle. 
yielded to a slight extent. Tool hardeners found that hardening in vitriol 
was preferable to hardening in oil. | 

А Рарег оп 


* The Magnetic Balance of MM. Curie and C. Cheneveau,’’ 


by С. CHENEVEAU, with an appendix by А. C. JOLLEY. was read by 
Mr. А. С. долях. This balance js intended for the determination of 
the coefficient of specifie magnetisation, susceptibility and perme- 
ability of feebly paramagnetic and diamagnetic bodies. The body 
under investigation is suspended from one arm of a torsion balance. 


which measures the force exerted on the body when it is placed in the 


non-uniform field of a permanent magnet. The torsion balance is 


formed by a horizontal rod suspended by a long fine platinum wire 
and carrying at one end a hook from which the substance under 
investigation can be suspended in a small enclosing glass tube. On 
the other end of the torsion arm a copper sector is fixed which moves 


between the poles of an auxiliary magnet and thus 
provides efficient damping. A second branch arm 
is also provided, upon which may be placed suitable 
counterweights to balance the specimen. The sus- 
pension carries а mirror. and the movements are 
read оп a transluc.::*t seale in the ordinary way. 
The magnetic field is that of a large circular per- 
manent magnet mounted in such а way that the 
vertical gap may be made to describe а semicircle 
of radius equal to the length of the torsion arm, and 
the movements of this magnet are controlled by the 
observer at the screen by means of cords. An empty 
containing tube is first mounted on the balance. 
and the maximum deviation of both sides of the 
zero is obtained by bringing up the magnet towards 
елей side of the specimen. The tube is now filled to 
à given mark with а known mass of pure distilled 
water and the variations observed as before. The 
water is now replaced by а known mass of the sub- 
stance to be examined occupying the same volume 


or the same vertical height, and again the devia- 


tions are observed. The Paper indicates how the 


value of К may be calculated from these observa- 
tions Experiments have been performed with 
various metals and allovs, and the results are tabu- 
lated and discussed in the Paper. 


Mr. А. CAMPBELL said that for certain experi- 
ments, and in the construction of certam instru- 
ments it was essential to know that the materials used 


were non-magnetic; and he thought the author's 


instrument. would be useful It was very difficult to obtain non- 
magnetic brass. 


Mr. W. DvppELrL. asked if the specimens used were specially cleaned, 
as the oxides and sulphides of many metals were magnetic. 
also be necessary to keep them clean to get trustworthy results. 

Mr. D. Owen expressed a doubt as to the accuracy of the results 
attainable by this apparatus used as described by the authors in the 
Paper. Theory required that the specimens of the standard substance 
and that under test should be exactly equal in size and shape. and 
similarly situated in the variable magnetic field when the observation of 
maximum force is taken. In many ways this condition might be de- 
parted from in the experiments described. The size of the test-tube used 
to hold the specimen was a considerable fraction of the interpolar space. 
and, excepting in the case of liquids, it would be difficult to ensure identity 
of form of the samples in the correlated pair of experiments. Absence 
of coincidence between the axis of rotation of the magnet and the axis ef 
the torsion wire would cause an error of position varying with the deflec- 
tion of the balance arm. Again, the magnetic pull parallel to the balance 
arm would cause movement of the specimen to an extent depending on 
its susceptibility and its density, though the effect was likely to be very 
small. These causes might account for the authors’ observations of 
apparent dependence of К on the mass and length of specimen. 

The authors were also asked whether they had any experimental data 
as to the independence of K with respect to temperature. 

Dr. RvssELL regretted that the author had not explained more fully 
how the magnetisation of the specimen under test was maintained 
uniform. Any lack of uniformity would seriously affect the accuracy of 


It would 
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the results. He thought that the great discrepancies found by Mr. Jolley 
in the apparent value of the coefticient of the specific magnetisation of 
copper for specimens of different lengths must be due to an uneven dis- 
tribution of the magnetic field. When the specimens were very feebly 
magnetic he considere that it was legitimate to make the assumption 
that the intensity of the magnetisation was proportional to the field. 
He did not see, however, how the balance could be employed to test 
strongly magnetic substances. He suggested that the specific magneti- 
sation of water might vary largely with temperature. 1t was interesting 
to find that the discrepancies between the calculated and the observed 
values of the inductance of а certain brass conductor had been traecd to 
the magnetic qualities of the brass. т his opinion errors in the com- 
pated values of inductance standards, due to the permeability of the 
condueting material differing from unity by a very small fraction, would 
in general be negligible. 

The SECRETARY read a letter from Dr. C. У. DRYSDALE in which he 
stated that Mr. Jclley's experiments with the magnetic balance proved 
its value, both scientifically and commercially, as a means of rapidly 
estimating the composition and purity of alloys and other materials. 
The instrument enabled the magnetic qualities of materials to be obtained 
as easily as the specific gravity measurements which are usually em- 
ployed as an aid to practical analysis, and it formed a kind of magnetic 
hydrometer which gave the specific magnetisation instead of the density 
of the substance as compared with water. The displacement principle of 
Poisson and the derivation of the force as the slope of potential were both 
ef great importance, and an apparatus such as the author's, which showed 
the practical application of these principles, was welcome. 

Mr. C. W. S. CRAWLEY drew attention to tbe faet that if the brass 
rods were cut with steel shears they would be rendered magnetic. Brass 
tubes prepared by drawing through steel dies were generally magnetic. 
He asked if the variation of the value of K for copper was due to impuri- 
ties, 

Mr. В. S. WitPPLE asked if the author had performed any experiments 
on wood or ebonite, and, if so, with what results. 

Мг. JoLLeY, in reply, said he could fully endorse Mr. Campbell's 

remarks concerning the difficulty of obtaining non-magnetic brass which 
seemed to be quite таге. In reply to Mr. Duddell's point concerning the 
cleaning of the specimens, a fair amount of care was taken to keep the 
specimens clean; they were handled with ivory forceps, and in most 
cases they were bright new samples of rod and wire, which to the eye 
certainly did not seem in any way oxidised ; and if any such oxide or 
other salt were present, unless it were very highly magnetic it would not 
be sufficient in quantity to account for the high values of К generally ob- 
tained. Mr. Owen raised a point in connection with the theory. which would 
be of importanec if the maximum deflection were obtained with the speci- 
menin the interpolar gap, but, asa matter of fact. the maximum deflection 
windicated in the Paper was always obtained when the specimen was con- 
siderably out of the gap of the magnet, and consequently the position of 
the specimen did not become во important. An excellent datum was, 
however, provided by the damping sector, which had to be accurately 
between the poles of its magnet for perfectly free rotation, and when this 
Was 50 the tube was rightly centred relatively to the gap of the deflecting 
magnet. No experiments had been made either as to side pull, which, 
however, in feebly magnetic bodies must be very slight indeed, or as to 
temperature. With regard to the uniformity of magnetisation of the 
Метел raised by Dr, Russell, he believed that some experiments on this 
had been made by MM. Curie and Cheneveau, but the point would have 
lo be referred to M. Cheneveau before anything definite could be said. 
With regard to Mr. Crawley’s point as to the cutting of the specimens and 
the presence of iron from the tools employed in manufacture, they had no 
Special method of cutting the lengths and had to resort to the usual 
Workshop processes, The experiments with acid treatment showed that 
although in some part the magnetie quality was a surface effect, this was 
х no means accountable for all, and the amount of magnetic material 
left on the surface from tooling was far too small to account for the values 
of R found. With regard to copper, the value of K certainly was due to 
mpurity, but it was considered that the magnetic balance gave indica- 
tions of the presence of such impurity with far greater reliability than any 
chemical test for such minute quantities. — In reply to Mr. Whipple. both 
Wood and ebonite had been tested, but not tabulated. In both these 
Cases the results were variable, and it was practically impossible to free 
the material from the effects of tooling; in any case, the results always 
showed the specimens to be very magnetic. — — 


CORRESPONDENCE. 


| ` 
NOMINATIONS FOR THE COUNCIL OF THE I.E.E, 
TO THE EDITOR OF THE ELECTRICIAN. 


Rip - | Е 
К “Ik: Along, I presume, with other members of the Institu- 
lon. I have received a letter signed by Mr. W. А. Chamen 


asking for my " vote and interest " on behalf of Mr. И. Faraday 
Tor for the forthcoming election of the council of the 
"поп of Electrical Engineers. 

I think that, with certain safeguards, the practice of the 
“stitution nominating members for the election of the council 
Bone that has many advantages, but Гат strongly of opinion 
thet die innovation of cireularising the general body of the 


members in favour of a particular candidate, however eminent 
that candidate may be, is one that cannot be too strongly 
condemned, and І sincerely trust that for the well-being of the 
Institution the present unfortunate attempt to influence the 
members by circular may receive such a set back as may 
prevent any recurrence of it in the future. 

If this practice is allowed to take root and grow, then I fear it 
will cause a rivalry between the members of the various local 
sections with regard to representation on the council, that will 
seriously detract from the usefulness of the Institution. 

I do not say that the method adopted by the council of 
putting forward а bare list of the names necessary to fill the 
vacancies on the council is an ideal one, but I think that in 
nominating three prominent members of local sections thev 
have taken a step in the right direction, and one that is likely 
to commend itself to the general body of the members. 

I have no personal feeling with regard to Mr. Faradav 
Proctor, who, I believe, would make an extremely good member 
of Council. but I do think that this attempt to influence mem- 
bers is one that will seriously affect the influence of the Institu- 
tion, and I trust, therefore, that it will not receive the support 
of the general body of the members.—I am, &c., 

Liverpool, Mav 14. Tuos. L. MILLER. 


TELEPHONE RELAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : After listening to Mr. 5. G. Brown's interesting Paper 
on “А Telephone Relav." read before the Institution last 
Thursday, it occurred to me that the effects which his new 
microphonic contact exhibits were, to a certain extent, analogous 
to those I had noticed in some recent experiments. The appa- 
ratus I was using at the time consisted of a modificetion of the 
well-known ** wheel coherer "—the invention, I believe, of Sir 


Oliver J. Lodge—in the form of a very fine steel needle, mounted 
on a vertical adjustment screw, and so arranged that its point 
was capable of dipping into a cup of mercury placed under- 
neath. 

The surface of the mercury was covered with a laver of oil. 
and the apparatus was connected up to a telephone receiver 
and a pair of dry cells fitted with a reversing switch. А repre- 
sents the steel-mercury combination, T the telephone and $ 
the two-way reversing switch. 

On screwing down the steel point it was found that the steel 
apparently pierced the surface of the mercury for quite an 
appreciable distance before any current flowed through the 
telephone receiver, due to the presence of a thin film ot oil— 
the passage of a current could, of course, at once be detected 
bv breaking the circuit. 

If now the switch S were left on the right-hand contaet—[.e., 
with the steel negative—it was found that, with the steel 
adjusted as above, whereas no current was flowing at first, a 
weak one very soon started, and gradually increased in value 
till there was quite а loud click in the telephone on breaking 
the circuit. On now raising the steel a verv minute distance 
it was discovered that the arrangement was very sensitive to 
movement of the steel, and that verv large fluctuetions in 
current followed minute variations In the position of tlie steel. 

If, however, the switch were thrown over to the left. so as to 
make the steel positive, the effect entirely disappeared, 

The influence of different oils was tested, but among those 
tried ordinary glveerine seemed about the best. The pheno- 
menon was quite a stable one, and could easily be reproduced 
at will immediately the point was made negative. 

It seems that in action this greatly resembles Mr. Brown's 
microphome contact, and that possibly the oil plavs а more 
important part in the working than he seems to make out—at 
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least, from what he savs in the appendix, viz., that its function 
is merely to promote a slight oxidation of the surfaces of the 
osmium-iridium alloy of the contacts. 

The general impression created by the statements in the 
Paper seems to be that the action of the microphone is ex- 
plained by the passage of electrons across the air-yap; but how 
can this be the case if the air is excluded by oil’ Of course, 
the electrons might as well flow across oil as air, but when one 
considers that the majority of oils are good insulators—i.e., 
that there are very few free electrons in any given volume— 
this does not seem to be a very plausible explanation. 

I should be glad if a good explanation could be given of this 
action, as it would most probably fit both phenomena since 
thev seem so allied. | 

Whether the apparatus that I have described above would 
have any use in connection with telephone relavs remains for 
further experiments to decide, but the fact that both pieces 


of apparatus " work best " when the point is negative seems 
significant.—I am, &с., 


Muswell Hill, N., Мау 10. Рнплр К. Coursey. 


EFFICIENCY ОЕ SHORT SPARK METHODS ОЕ GENE- 
RATING ELECTRICAL OSCILLATIONS. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In vour last issue Mr. Galletti gives an estimate of the 
efficiency of transference of oscillatory energy from the primary 
to the secondary of a generating set. The argument on which 
the calculation is founded is as follows: (1) With the secondary 
not coupled to the primary the power input P, is equal to the 
wastage W, m the primary. (2) With the secondary coupled to 
the primary, the power input P, is equal to the wastage W, 
plus the power U transferred to the secondary. Taking 
Wi=K, end W= Ki, where ?, and i, are the primary 
currents in the above two tests, we get P,—K,i? and 
Р„=К„ +U. 

By assuming that (а) P,—P, and that (b) K,=K,, Mr. 
Galletti obtains the efficiency С/Р = (0,2 i)i. Even if 
assumption (a) be allowed, exception must be taken to 
assumption (b), аз К, and К,, the effective resistances of the 
primary in the two tests, being resident almost wholly in the 
spark, undoubtedly depend on the currents т, and i As a 
fact, if <2, then K,>K,, and the proper expression for the 
efficiency is (Ку? - Ky7,’)/Kya,?. If K, be taken as onlv twice 
К, in Mr. Galletti’s case, where т = 21, the calculated efficiency 
falls from 75 per cent. to 50 per cent., a figure near to that 
obtained bv us. It would be interesting to know on what 
grounds your correspondent bases the questionable premises 
underlving his caleulation.—We are, &c., 

South Western Polytechnic Institute. 


W. H. Ессіз. 
Мау 14. 


А. J. MAKOWER. 


TEMPERATURE COEFFICIENT OF COPPER. 
TO ТНЕ EDITOR OF THE ELECTRICIAN, 


Sin: With reference to the correspondence which has 


appeared in your last two issues, occasioned by vour review of 
our book on " Electric Cables : their Construction and Cost,” 
it appears that the original subject has been dextrously dis- 
placed by a discussion on the merits of the temperature co- 
efficient. recommended by the Engineering. Standards Com- 
mittee. 

This recommendation 1s contained in paragraph No. 4 of 
the Committee's revised report, and reads: * Resolved that 
the average temperature coefficient of 0-00238 per degree 
Fahrenheit. be adopted for commercial purposes." | 

This, as it stands, can only mean that the Committee recom- 
mend the use of so-called “logarithmic ” coefficients, and, 
therefore, for example, the coefficient for a difference of 28°F. 
will be the natural number corresponding to the logarithm 


?8(log 1-00238) = 0-02890699; 


В, Р. 
В 


“оез т À 


and again— 


It is, however, usual for commercial purposes to adopt a 
temperature/resistance equation of the form 


R=r(l+« t). 


But the above resolution cannot be concerned with this form, 
because no mention is made as to the standard temperature, 


and we should therefore be led into chaos, since we have, for 
example 


R.,=R,{1 +0-00238(10)! = 1-0238R p, 


В,=В./1 +0-00238(—10)} or В»=1-02438 Въ. 


However, this being the resolution of а Standards Committee, 
and finding that the preceding three resolutions specifically 


mention 60°F. as the standard temperature, one is tempted to 
fill in the void of paragraph 4, thereby obtaining the formula 
В, =В{1-+0-00238(1—60)}, which would meet the case of 
99 per cent. of electrical resistance tests (60°F. being the 


standard temperature for comparison” except in the limited 


field of submarine cables) providing the coefficient 0-00238 is 


correct. $, This formula gives 


Ry " 
Earn о qe КЕ 


Now, I understand that Messrs. Clark, Forde and Taylor give аз 
the result of their experiments 


Ry Pas 
В =1.06665- C (11.) 
whilst the table given in our book (р. 89) shows 


Ry я 
R= T0639" - 7 8 © © 8 o (1v.) 


Which of these four coefficients best meets the case of com- 
mercial copper conductors must be decided from everyday 
practice, and not from a few experiments. 

The two coefficients derived from the E.S.C.’s recommenda- 
tions are ridiculously high, and can be at once discarded. With 
regard to the coefficient given in our book, I have found this 
to be reliable in all cases and it is used, I understand, by the 
majority of cable manufacturers. Messrs. Clark, Forde and 
Tavlor's coefficient I have alwavs found to be too high, 
although I believe it is used by one or two cable firms—one of 
which, however, repeatedly obtains inaccurate results when 
the temperature difference is at all appreciable.—I am, &c., 


Old Charlton, Kent, May 14. Е. О. Howe. 
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SWITCH AND TRANSFORMER OILS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the discussion of Messrs. Mellis and Digby’s Paper on 
Switch and Transformer Oils, published in THE ELECTRICIAN, 
April 29th, Mr. Pollard claims that alkali in a transformer oil 
would not be detected by phenol phthalein when the oil was 
shaken up with water. 

It. is true that the free alkali in soaps may be estimated by 
taking advantage of the fact that phenol phthalem is unat- 
fected by the soaps of alkali metals in ‘alcoholic " solution. 
In aqueous solution, however, the case is totally different since 
hydrolysis takes place liberating free hydroxyl ions (sre 
Lewkowitseh I., 56. and Mellars “ Chemical Statics, 212), 
which react strongly alkaline to phenol phthalein. 

The same is true of alkaline carbonates and alkali salts of 
naphthenic and sulphonic acids, sometimes present in oils. 
Accordingly, exceedingly minute traces of alkali, whether 
present as carbonate, soap or combined with petroleum acids, 
can readily be detected in the aqueous extract by phenol 


phthalein, when oils containing these compounds are shaken up 


with ^! water.” 
Imperial Oil Works, Salford, Jas. Ep. SOUTHCOMBE. 
Мау 10. 


We have submitted the above letter to Mr. Pollard, from 
whom we have received the following reply :— 


TO THE EDITOR OF THE ELECTRICIAN. 
Mr. Nouthcombe’s assertion, in his letter dated the 
10th inst., that I claim “ that alkali in а transformer oil would 


not be detected by phenol-phthalein when the oil was shaken 
up with water " is not warranted by any statement of mine. 


SIR: 


Р 
Р 
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In replying to the discussion I said “ It seems to be generally 
taken for granted that the alkali in oil invariably exists as 
hydroxide, This is very far from being the case; ana, con- 
sequently, when phenol-phthalein is used as an indicator con- 
siderable traces of alkali escape detection.” 

The following particulars of recent experiments prove that 
a comparatively large quantity of sodic carbonate (Na,CO,) 
in aqueous solution gives no indication” of alkalinity with 
phenol-phthalein :— 

l. In 10cc. of neutral distilled water (having a specific 
conductance of somewhat less than three reciprocal megohms) 
cochineal gave a sharp and distinct reaction with 0-00003 gm. 
of sodic carbonate, added in aqueous solution : methyl orange 
gave a distinct change of tint with the same quantity of sodic 
carbonate; whilst phenol-phthalein required 0-0004 gm. of 
sodic carbonate before giving a feeble indication. 

2. In 20 сс. of extremely faintly acid distilled water (specific 
conductance, four reciprocal megohms) 0-00006 gm. of sodic 
carbonate gave a decided reaction with cochineal; but 
0:0008 gm. of sodic carbonate was required by phenol-phthalein. 

3. In 20 c.c. of distilled water, of approximately the same 
quality as thet used in experiment No. 2, cochineal gave а 
sharp indication with 0-95 c.c. of solution of sodic carbonate 
containing one pert in ten thousand ; whilst phenol-phthalein 
took 12.15 c.c. In this experiment the solution of the carbo- 
nate contained a large proportion of the faintly acid dis- 
tilled water. 

Mr. R. T. Thomson's researches on indicators quoted by 
Sutton (volumetric analysis) and Crookes (select methods) 
go to show that phenol-phthalein is not a suitable indicator of 
alkalinity when “soda exists as hydrate along with sodium 
carbonate if the proportion of carbonate is large”; that in 
the estimation of alkali existing as carbonate and bicarbonate 
phenol-phthalein requires tedious boiling with carbonates of 
fixed alkalis; that it gives results considerably too low if 
sodium silicate is present, and “ for the estimation of soda 
in borax is utterly useless." 

Soap is hydrolysed by water to only a very limited extent 
(Wright and Thomson, “ Journ." Soc. Chem. Ind., IV., 630) ; 
and Mr. Southcombe's opinion, that “ exceedingly minute 
traces of alkali,” whether present as carbonate, soap, &c., 
can be readily detected in the aqueous extract by phenol- 
phthalein, does not exactly coincide with that of other inves- 
tigators.—I am, &c., Е. Ernest POLLARD. 

28, Victoria-street, Westminster, Мау 17. 


PAUL’S NEW UNIVERSAL TESTING SET. 


Up to within a few years ago the mains engineer was a member 
of that numerous class whose lot, like that of the Gilbertian police- 
man, уаз not a happy one. Although we do not wish it to be sup- 
posed that we consider nocturnal calls and midnight wanderings to 
Investigate the results of a meandering pickaxe to be exactly an 
ideal condition of livelihood, yet matters are better in at least one 
respect than they used to be. 

The respect to which we refer is in regard to testing sets. At one 

time a fully equipped mains engineer required to be followed by a 
transport train carrying the necessary instruments. Now, how- 
ever, compactness is the fashion, and he can practically carry un- 
aided all the instruments he is likely to require. This advance has 
been made possible by the concentration in one box of all the testing 
equipment which it is necessary to use on such occasions, and much 
ingenuity has been expended by various makers in obtaining this 
condition, with the result that some very interesting instruments 
have been designed. | 

Among the latest of these, and certainly not the least interesting, 
are the direct-reading ** Unipivot ” universal testing sets made by Mr. 
Robt. W. Paul. These sets are made in two patterns, the first of 
which is shown in Fig. 1. This pattern is capable of dealing with 

Pressures between 0-0001 and 600 volts in nine ranges, with resist- 
ances between 0-00001 to 10 ohms in four ranges, and between 
CL and 600 megohms in seven ranges, with currents between 

е and 120 amperes, and with power up to 72 kw. 

Jealing with the external features, the set is fitted in a strong teak 
case with detachable lid, lock and leather handle, and may be used 


247 


on a table or other support, or a removable tripod can be supplied 
for outdoor use. The internal parts are highly insulated, and all 
electrical and mechanical details are carefully designed, the movement 
and switches being mounted on separate metal base-plates, supported 
from the ebonite front of the instrument. The terminals are plainly 
marked and widely spaced, they are ebonite covered to prevent 
accidental shocks, and there are no other external live parts. The 
ebonite front is fitted to the case with watertight joints; there are 
no openings to admit dust, draughts or moisture to the working parts, 
nor do any parts project when the case is closed. 

The essential parts of the set comprise a direct-reading micro- 
ammeter capable of being connected across a universal shunt, a 
series resistance tor use when measuring pressures and insulations, 


Fic. 1.—“ О”! РаттЕзх UuivEnsAL Testinc Set. 

two small series resistances for use when measuring millivolts, also 
a resistance equivalent to that of the universal shunt which is sub- 
stituted for it when measuring millivolts. Two standard shunts, 
having their resistances adjusted to decimal parts of an ohm, are 
used for measuring currents by the drop at their potential points, 
which is read at the millivoltmeter terminals. 

The microammeter is of Mr. Paul's well-known ** Unipivot" con- 
struction, shown in Fig. 2, which it is claimed requires neither levelling 
nor setting in any particular position, and is unaffected by vibration 
or external fields. ‘The movement of the pointer is quick and dead- 
beat and without frictional error. ‘The single pivot on which the 


Fic. 2—Tue “ UxirivorT" CONSTRUCTION. 


coil turns is protected from injury during transit, being lifted entirely 
from the jewel on depressing a plunger, either by hand or by closing 
the lid of the instrument; this plunger may be locked down by 
giving it a slight turn, and is automatically locked on closing the lid. 
An external adjustment provides for setting the pointer to zero 
should this become necessary. 

All connections between the instrument and the rest of the set are 
controlled by a double-pole switch, shown in the centre of Fig. 3, 
which minimises any risk of damage by wrong connection. Further, 
should the negative pole be in error connected to the positive ter- 
minal of the instrument, this switch still makes it possible to read 


we Ф. жь араараа — 


on both sides of а three-wire system. 
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both the current and voltage without altering the leads—an arrange- 
ment which is certainly an advantage when there is not much time 
to spare. Further, all the advantages of a centre-zero instrument 
are obtainable with a long scale of 120 divisions. This switch makes 
it possible to read quickly with accuracy the current and voltage 


As shown in Fig. 3, the connection inside the instruments consist 
of two parts, that to the left of the diagram dealing with pressures 
and insulations, and that to the right with millivolts and current. 
The various parts of the instrument are g, the microammeter, having 
a resistance of 60 ohms, and reading from 0 to 120 micro-amperes ; 8, 
the universal shunt, having a total resistance of 600 ohms and seven 
shunt powers—viz., 1. 2, 5, 10. 50. 100 and 500; and r, a resistance 
of 20,000 ohms, designed to withstand pressures up to 600 volts. 


Sra 
Doi ETT Ò 


са MILLIVOLTS 


Ес. 3.—Consectioas INSIDE THE TESTING SER, 


Pressures applied to the terminals marked volts are réad off 
directly on the scale, the ranges being 0-02 to 2-4; 0-04 to 48; 
0-1 012; 0-2 {0 24; 1% 120; 2to 240; or 10 to 600 volts, accord- 
ing to the positions of the shunt switch, which are marked with the 


corresponding values. An extension of five divisions at the upper 


end of the scale renders it possible to read pressures a little above 
the nominal range. For direct pressures above 600 volts an ex- 
ternal volt box may be used. | 

To measure insulation the resistance under test is connected 
between the terminals marked Insn. and Earth. The double-pole 
switch is placed on v, and the deflection obtained when the test pres- 
sure is applied across 20,000 ohms. The double-pole switch is then 
thrown over to I, and the deflection obtained when a suitable shunt 
power is used with the insulation under test in circuit. Multiplying 
the deflection by the shunt power and dividing the testing pressure 
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‘Fig. 4.— O” PATTERN UNIVERSAL TESTING SET. 


by the product gives the number of megohms. The maximum in- 
gulation readable in megohms is the same as the testing voltage 
available, which may be furnished either from the mains or by a 
portable battery. Two separate terminals, marked bridge С, render 
the microammeter and its shunts separately available as a sensitive 
galvanometer set, for use with the Wheatstone bridge or in fault 
localising by Murray or Varley loop tests. 

The parts shown on the right of the diagram (Fig. 3) are: бу, a 
resistance of 600 ohms, replacing the universal shunt so as to main- 
tain the resistance of the microammeter circuit at its original value ; 
and r, and r., series resistances bringing the total resistance between 
the millivolt terminals to either 1,000 or 100 ohms. When the 
double-pole switch is in the position shown by the dotted lines in the 
diagram, the scale reads from 0-1 to 12 millivolts ; the second posi- 


tion giving a range from 1 to 120 millivolts. The same change-over 
arrangement as that mentioned above is available in this case also. 


Currents are measured by one of two standard shunts, not shown 


in the diagram, which is joined in the circuit in which the current is 
to be measured ; owing to the high internal resistance of the milli- 
voltmeter, the shunt may be, if necessary, used at a considerable 
distance from the set, as the error due to the leads is negligible. 
Shunt А has a resistance of 0:1 ohm, and is used for measuring cur- 
rents from 0:001 to 0:12 ampcres on the lower, or 0-01 to 1:2 on the 
higher, millivoltmeter range. 


with ranges for current measurement from 0:1 to 12, or 1 to 120 am- 
peres. 


Shunt B has a resistance of 0:001 ohm, 


Both shunts are conveniently packed in the lid of the instru- 


ment, and additional shunts may be provided, if required, for 
measuring up to 2,400 amperes. 


measured at the bridge galvanometer terminals. 
power in à continuous-current circuit, the pressure and current may 


Very small currents may be 
When measuring 


be measured in rapid sequence by turning the double-pole switch, 


without the necessity of changing the external connections. 


Small resistances, from 10 ohms down to 0:00001 ohm, may be 
measured by joining them in series with one of the standard shunts 
and passing through them a small steady current, say between 0-1 
and 10 amperes, and comparing the fall of potential across them by 
means of the millivoltmeter. Owing to the high internal resistance 
of the millivoltmeter, heavy potential connections are unnecessary. 
This method is suitable for measuring resistances of armatures, trans- 
formers, rail bonds, coils and similar low-resistance circuits. For 
measuring the temperature of electrical or other machinery, or of 
flues or furnaces, thermo-couples are supplied by the maker for use 
in conjunction with the millivoltmeter portion of the set. For use 
in accurate resistance measurements from 0:1 ohm to 111,000 ohms 
by means of the Wheatstone bridge, and for fault locating by the 
Murray or Varley test, the necessary additional accessories can 
ре fitted in one case with the universal testing set without detracting 
from its portability. No separate ammeter is needed when using 
the set for locating faults by fall of potential method. When used 
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Fic. 5.—SPECIAL FORM or TERMINAL. USED ON SHUNT. 


as а ballistic galvanometer for comparing capacities the micro- 
ammeter gives a complete throw across the scale for 100 micro- 
coulombs, and it is frequently used in this manner for locating dis- 
continuities in underground cables. 

The second pattern testing set (Fig. 4) is similar to that described, 
bat the scale is longer, and each division corresponds to one-fifth 
of а mieroampere. "This improvement involves the use of a larger 
and more powerful moving coil svstem, the resistance of the moving 
coil being 350 ohms and that of the shunt 2,500 ohms, while the two 
series resistances in the millivolt circuit are of 500 and 5,000 ohms 
respectively. Further, the resistance between the volt terminals 
is increased to 100,000 ohms, giving an advantage in locating high- 
resistance faults by the fall of potential method, while an additional 
terminal enables this to be reduced to 20,000 when it is required to 
use the instrument for low-resistance work. It will therefore be 
scen that this pattern instrument is considerably more s:nsitive than 
that described. above. 

One detail of this instrument is worthy of special attention. The 
instrument is fitted with a translucent dial, while a hole in the back 
of the box permits the insertion of a special fitting containing 4 
2-volt lamp. In this way the scale can he illuminated at night. When 
not in use this lamp can be packed away in a brass case in the lid 
of the box. 

To allow the connection of all sizes of cables to the larger shunts 
a special form of terminal is used, which we illustrate in Figs. 5 and 6. 
It consists of a copper pillar slotted out on a taper and tapped on the 
outside to take a circular milled head nut. The cable is inserted 
between the jaws of the taper and the nut screwed down until good 
contact is made. In this way good contact is always ensured. 

We had the pleasure of inspecting one of these sets the other day. 
and must congratulate Mr. Paul on the results he has obtained. The 
set weighs only 15 lb., and is so well balanced that there seems int 
possibility of its ever catching its carrier in that exceedingly wee 
portion of the anatomy just behind the knee. This disadvantage 
was a feature of certain other sets. As will be seen from our illus- 
tration, the set is designed for mounting on a tripod. 
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SPARK-GAP PHENOMENA.* 
BY J. M WHAN, М.А, 


Summary.—The author describes phenomena observed in connection 
with a solid dielectric placed between the terminals of an induction coil 
or influence machine. Experiments on the repulsion of the dielectric, 
the characteristics of the brush discharge, the influence of low pressures, 
&e., are described. 


In a recent note to the Royal Society of Edinburgh,t Dr. Dawson 
Turner remarks on а peculiarity observed by him in the behaviour 
of an induction coil spark-gap when a piece of mica, glass, sulphur, 
ebonite, &c., is placed between the terminals, near or against the + 
one. The surprising variety of the phenomena exhibited on the 
interposition of a solid dielectric plate between the two poles of 
such a coil (or between the poles of an influence machine) may make 
the following observations (carried out in the University of Góttin- 
gen) of some interest. The observations in question were made 
during the course of an inquiry into the causes of the Lullin effect 
(according to which a thin dielectric plate interposed between two 
sparking terminals not opposite to one another is, as a general rule, 
perforated at the negative pole). A motor-driven influence machine 
whose terminals were connected through a battery of Leyden jars 
in cascade to a specially designed spark-gap, which allowed of any 
three dimensional motion of the electrodes being accurately mea- 
sured and of any desired form of electrode being inserted, was used. 
A second spark-gap, fitted with standard spherical electrodes was 
connected in parallel with the first. By adjusting this second gap 
Just to spark synchronously with the first, the Р.О. of the first could 
easily be deduced. This method was found preferable to the use 
of an electrometer. Within certain limits for the dimensions of the 
dielectric, sparking may often be induced by placing it near or 
against the positive pole; and the opposite effect may be obtained 
by setting it at or near the negative pole. [This experiment, how- 
ever, and most of the others described, will time and again seem to 
fail, owing to non-fulfilment of some one of the many limiting con- 
ditions, Thus the Р.О. may not be near enough to the spark 
potentia] for free air, the dielectric may be too thick or too thin, or 
too broad, &c.] Even at the negative pole, however, it may be 
observed that if a dielectric plate be suddenly dropped vertically 
between the poles, a violent discharge at once takes place, and, 
curiously enough, more easily as a rule when the plate is so thin as 
to be easily ruptured by the discharge. The whole phenomenon, 
and particularly the violence of the discharge, is most. strongly 
marked when, at the instant of the plate's fall, the terminals of the 
coll are giving off the characteristie brush discharge. Again, if the 
dielectric be so set up that it is at right angles to the lines of the 
electrodes and can be moved freely in the direction from one elec- 
trode to the other, some interesting results may be noted. Thus, 
if each electrode is spherical, motion of the card in the direction from 
the + electrode to the — electrode results in a great facilitation of 
the spark, while motion in the opposite direction distinctlv acts as 
a deterrent. A little paddle-wheel, whose paddles are made of the 
dielectric in use, may be set up so that the paddles when rotating 
pass, at the lowest point, between the electrodes from + to — and 
provoke a steady stream of sparks. The converse of this experi- 
ment—the “ quenching " of an already sparking gap by rotation 
in the opposite sense— is more difficult to perform, but usually can 
be got to succeed with a little patience. The same results are to be 
observed when each electrode is fitted with a conical cap, or point. 
But if one be spherical and one conical, an important difference 
comes in, for now the direction of motion for provocation of a spark 
ae to be always towards the conical electrode, no matter 
à Ras it be + Or—, Also the dielectric itself is in this case under 
А Inuous and very sensible repulsive force tending to drive it 

oe the spherical electrode, again quite independently of the 
E d i: the electrodes. There are, of course, limiting conditions 
Uu M experiments, for example, if the angle of the conical 
Шу ad increased indefinitely until the cone degenerates into à 

iminish ace, the preference of the spark for that electrode naturally 
hy йн ү It may also be noted that when a discharge followed 
the in " the dielectric has once been induced by motion of 
comes m ^e difficulty of provoking a second spark discharge 
nde бш greater than formerly: оп examining the apparatus 
silent dene Is usually easy to discern the faint lines of an almost 

Re eo threading the hole from electrode to electrode. 

Pulsion.— Doubrava has pointed outf that in general any 


di ] . А 
lectric plate set between discharging electrodes experiences a 


$ 
d E à Paper read before the Royal Society of Edinburgh. 
+” Wieder Soc. Edin., 1908.9, Vol. XXIX., p. 414. 
'edemann Annalen," Bd, VIIL, р, 476, 


| definite force tending to displace it in the direction of one of the 


electrodes. He declares, however, that "the experiment only 
succeeeds when the electrodes are sufficiently separated to give a 
crackling brush discharge." This is not the case. Repulsion 
effects on all kinds of plates are observable even when the electrodes 
are speaking freely (through the plate, or round its edge) or dis- 
charging by the so-called “silent” discharge. In the present 
instance, dielectric plates (16 cm. x 16 ст.) were suspended midway 
between the electrodes by a fine silk bifilar suspension from insulators 
on the ceiling. The suspension was about 15 ft. long, a length 
sufficient to permit of even very small forces producing sensible 
deflections, and the plate itself was screened off from draughts. 
In the case of metal plates, however, which were also found to 
exhibit repulsion phenomena, one thread can conveniently be 
replaced by a fine copper filament leading to an electroscope screened 
from electrical action by fine wire gauze. 

In general it was found that when the electrodes were of similar 
shape and size, discharge between the electrodes resulted in a strong 
repulsion of the plate in the direction from the + to the —. Рге- 
conceived theories of this repulsion, such as that of а possible 
hydro-electric excitation of the surface of the plate by the discharge, 
are upset when we employ electrodes of different shapes. Thus, if 
the sphere and cone be again used, it does not matter which is + 
and which — : the repulsion is always violent, and in the direction 
from the conical electrode to the spherical one, regardless of polarity. 
If the electrodes are not opposite one another, then, on reaching the 
sphere, the plate is rotated through a considerable angle. If the 
plate is not allowed to touch either electrode, but is tested imme- 
diately after the discharge, it shows always the sign of the conical 
electrode. When the electrodes are similar, it shows always the 
sign of the repelling electrode, i.e., +. Another curious pheno- 
menon occurs in the case of similar electrodes, e.g., spheres. Let 
the plate be repelled against the — electrode, and remain there 
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during discharge. If the electrodes are not Opposite one another, 
it will again show rotation, but this time of the opposite sense to 
that mentioned above. That is to say, It behaves as if attracted 
simultaneously by both electrodes, but with the — electrode in 
predominance.. ‘This effect could not be obtained with meta] 
plates: it may hence be inferred that diflerent parts of the die- 
lectric plate are in this case in different electrical conditions as 
regards charge. 

И the plate be light enough, and the electrodes placed so near the 
edge of the plate that the path of least resistance for the discharge is 
round the edge of the plate instead of through it, a considerable 
horizontal displacement of the plate in the direction of it& own 
length may take place, as shown in Fig. 1. Observed in the dark, 
the phenomenon is a very beautiful one, the rays of the discharge 
appearing like luminous elastic strings attempting, in a contractile 
effort to straighten out, to pull the plate aside—in fact, like luminous 
Faraday lines of force. The electritication of the plate is slight, 
and practically indeterminate as regards sign. | 

Brush Discharge. —When a dielectric is placed between two elec- 
trodes excited to a potential sufficient. to produce the brush dis. 
charge, examination in the dark reveals some interesting details, 
The discharge is seen to be made up, as in ordinary cases, of a 
bundle of luminous threads, each pursuing a quite independent 
path; but at one part of their course these threads converge, and 
pass almost wholly through one point. "This point lies on the 
dielectric (usually on the + side), is brilliantly illuminated, and is 
found to be in every case the site of the perforation consequent on the 
exciting of the electrodes to spark potential. Although, however, 
the point of concentration of the rays usually determines the point 
of perforation, the spark does not, except in simple cases, follow 
the path of the brush discharge. Fig. 2 illustrates a typical case of 
this, ABC being the path of the brush, ADC the approximate 
spark-path. The point of concentration А is common to both 
paths. In this case a hole made in the card between the electrodes 
would have no appreciable effect on the path of the brush. 

Some remarkable “ dark-space " phenomena can also be easily 
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observed or photographed. Fig. 3 gives an example: the observer 
is looking from above on to the spark-gap below. The + side of 
the card for the whole distance between the electrodes is strongly 
illuminated : from the — (conical) electrode proceeds little more 
than a point of luminous discharge—between that and the card all is 
dark. Тһе rays from the + (spherical) electrode have the peculiarity 
of lying entirely in one horizontal plane: they, too, after bridging 
about one-half the gap between card and electrode, vanish abruptly, 
the end of the discharge being perfectly straight and regular. И, 
now, the card be moved slowly towards the anode, a change takes 
place in the character of the brush. Fig. 4 is a side view showing 
that change. At a certain stage in the motion, the horizontal brush 
suddenly splits into two brushes, each uniplanar ; and as the card 
continues to approach, these continue to diverge, each making at 
any time the same angle as the other with the plane of the electrodes. 
Many varieties of these experiments can be designed by making 
holes at various points in the plates between or outside the elec- 
trodes, or by bending the plate itself into various shapes. 

An attempt was made to observe the influence of low pressures in 
air and other gases on these phenomena, and on the Lullin effect. 
A strong glass bell-jar was accordingly made to contain the spark- 
gap and a contrivance for supporting or suspending the dielectric. 
The dimensions of the jar were approximately: height, 40 cm. ; 
average thickness, 1 em. ; mean inside diameter, 25 cm. It was 
made in two parts for convenience of access to the interior. In the 
first experiment the air was exhausted to a pressure of about 4 mm. 
Hg and a spark passed. Instantly the lower half of the jar split, 
with а loud report, from top to bottom. Lehmann has observed 
the same phenomenon when working on diseharges through gases 
in large vessels. The danger of breakage is, however, not entirely 
confined to large vessels. After the bell-jar had broken, it was 


abutting upon a narrow side street or alley, into which the lorries 
draw up and from’ which the lorry man unloads by throwing his 
parcels through а window or down а shoot, The result is that 
during working hours ‘these by-streets are practically impassable 
for pedestrians, while in London &nd Manchester, for example, one 
often see: long trains of lorries waiting for hours for their turn 
to unload. "Then, again, there often is congestion at one side of the 
warehouse and comparative idleness at the front. The Corporation 
authorities very properly veto any such unloading as will incon- 
venience the general public in main streets. _ 

One of the leading shipping houses in Manchester, who were 
urgently in need of additional loading and unloading facilities, 
recently invited Mr. T. Roland Wollaston, of Manchester, to devise 
a means whereby they might load and unload from and to their 
main frontage in Peter-street, with the result that the device, which 
is the subject of this notice, was designed, patented and has proved 
of great utility. 

. It was from the first recognised that the authorities would not 
sanction anything of the naturo of an ordinary elevator hanging over 
the footway, nor, on the other hand, could anything which involved 
a high degree of skill or care on the part of the lorry man be con- 
sidered. One hadalsotoremember that any such contrivance must 
not unnecessarily disfigure the handsome elevation of the warehous:. 

Now, permanent awnings, such as one may see at the entrances 
of most hotels and public buildings, are ornamental and useful as 
shelters, while, if fitted as cantilevers, they present no footway 
obstruction. 

The device comprises a permanent awning of this type, with arched 
roof, and sheet-iron bottom, projecting out from a window of the 
building and across the footway, so that the front is plumb with the 
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decided to abandon the idea of getting the special spark-gap bodily 
into the vessel. А cylindrical glass tube, 14 em. in length and 5 cm. 
inside diameter, was taken instead. The ends were open, but could 
be closed.by two plane slabs of glass, bored to allow stout pieces of 
copper wire (which were to do duty as the electrodes) to enter, and 
the whole was rendered air-tight with sealing-wax. This stood 
successfully the first and second discharges, but on the third the 
lower end of the tube was completely shattered. 

In experiments as described above, the vagaries common to most 
electrostatic experiments performed in the free air of а laboratory 
are of course prominent, especially during adverse atmospheric 
conditions ; and results on occasion display such consistent ineon- 
sistency as io battle serious consideration. For this reason only a 
few phenomena, substantiated beyond reasonable doubt, have been 
quoted. These should be sufficient, nevertheless, to draw attention 
to the complete absence of a theory regarding the presence of dielec- 
tries in а spark-gap, which will deal satisfactorily with all cases. 
The further surprising divergences met with when the dielectric has 
imposed upon it a drop or drops, of various shapes and sizes, of wax, 
stearine, &c., make the problem still more difficult. 
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veyor belt which extends just so far within the building as is neces- 
sary for the convenient reception of the parcels, The front of the 
awning towards the roadway is provided with a large opening whi^h, 
when the apparatus is idle, is closed by am ordinary roller-shutter 
door, operated and locked from within. The lorryman has simply 
to throw his parcels haphazard through the opening, when they fall 
upon the belt and are conveyed and delivered inside. The belt is 
driven through a Renold chain and worm-reducing gear from an 
ordinary Crompton direct-current electric motor. At the preliminary 
trial of this apparatus 600 101b. bundles of yarn were unloaded in 
25 minutes, the rate being nearly double the highest recorded at the 
back of the building where similar bundles are thrown across the 
narrow footway through open windows. 

The apparatus embodies one or two somewhat novel constructional 
features. The local authorities insist upon a minimum of 108. of 
headroom under the awning, which is somewhat higher than one 
would wish for the lorryman's convenience in throwing in. There- 
fore it was necessary to keep the upper side of the travelling band 
as low as possible, or, in other words, to keep the end rollers of 
wheels small in diameter. Now an ordinary conveyor belt of cotton 
or leather, 5 ft, wide and to carry 10 lb. bundles, would have to be 
very substantial, and would not turn easily over rollers, say, 6m. n 
diameter. It would be heavily stressed thereby and would absorb 
much power uselessly. Similarly a lattice belt formed of timber or 
iron slats and of the above width, carried on pitch chains, woul 
necessarily be very heavy. The actual belt is formed of Ewart 


ELECTRICAL CONVEYOR FOR WAREHOUSING 
| PARCELS. 


In busy citics, particularly those concerned in the textile industries, 
an enormous amount of lorry traffic with comparatively small 
parcels exists. In Manchester, for example, thousands of. loads 
daily of yarn bundles, piece goods and the like are conveyed by 
lorries to and from warehouses in the city. Опе finds similar con- 
ditions with textiles, provisions, light hardware and so on in the 
City of London, and in Birmingham, Liverpool, Glasgow, Nottingham 
and elsewhere. 

The usual practice» is to build important warehouses with a front- 
age to a main thoroughfare, and with one or more of the other sides 


Within the hollow trunk so formed runs a lattice con- ` 
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patent pitch chains at either side, running over end sprockets about 
bin. in diameter. Alternate links of these chains are prepared to 
carry pins in the ends of the slats which are composed of the metallic 
conduit tube commonly used for electrical wiring. These tube slats, 
about jin. outside diameter and pitch 3} in. apart, are very light, 
sufficiently strong, and present a smooth surface unlikely to damage 
fragile goods. 

А reversing switch enables the conveyor to work either inwards 
for unloading or outwards for loading. 

The following are approximate deta:]ls :— 


Width of conveyor ....................... iani 5 ft. 

Opening for parcels ................. ess s Oft. by 2ft. Qin. 
Speed of belt .....................- ее sess. 4016. рег minute. 
Rating of motor........ а: РТР 2 H.P. 


THE JAPAN-BRITISH EXHIBITION. 


The interest of engineer visitors to the Japan-British Exhibition 
naturally centres in the Machinery Hall Although this is not 
filled with exhibits to the same extent as on the occasion of the 
Franco-British Exhibition, still, the show of general engineering, 
mechanical and electrical apparatus is well worth inspection. The 
Japanese section of the hall is confined to one leg of the U, which 
letter the hall resembles, and the remainder is devoted to British 
exhibits, 

Japan is essentially a country of earthquakes; consequently 
one may expect to find the study of веіѕторгарћу reduced to a 
science. Judging by the fine examples of seismographs at the 
entrance to the Japanese portion of the hall this is certainly the 
cas, The Imamura seismoscope is displayed together with a 
number of records taken on it. Also the Omori tremor recorder and 
à collection of seismograms. The instruments utilise electricity in 
à portion of the recording mechanism, and we hope to return to a 
more detailed description of them later. At the time of our visit 
to the Exhibition the stand was unattended and no particulars 
could be procured. 

The Imperial University of Japan exhibits a large collection. of 
portfolios containing drawings by the students. The electrical 
enginee.ing portfolio gave full details of а direct-current generator. 
Bevond a section of a Japanese centrifugal pump and examples of a 
wood-testing machine. there does not appear to be anything further 
of engineering interest in the Japanese section. 

The feature of the British section is the textile machinery exhibit 
which has been made by a number of Lancashire manufacturers. 
Prominent among these is the display by Platt Bros. & Co., who 
have installe] machinery which shows practically the whole of the 
operations performed on cotton from the bale to the finished goods— 
both fine and coarse. This machinery is grouped on each side of 
the central aisle in the Machinery Hall. Electric driving has been 
adopted and the one-half of the machines is belted to counter- 
shafting driven by a polyphase motor, the other half being operated 
in à similar manner by a direct-current motor. The alternating- 
current motor is a 40 H.P., 525 volts, 50 ~, 575 revs. per min., Slip- 
ring machine, and is connected to the shafting by three cotton 
ropes, А weft ring frame is driven by a 15 н.р., 962 revs. per min. 
motor, which drives the main shaft through а Hele Shaw clutch. This 
latter is provided to givesmooth starting so as to avoid “‘ breaking 
down the ends.” Included on the stand driven by the alternating- 
current motor is a spinning mule which makes a difference of 15 
amperes to the load. when the mule is drawing out. The direct- 
Current motor is a 60 н.р. machine, running on 500 volts at 600 revs. 
per mm. It drives the bale opening, breaking and blowing machi- 
nery on the other stand. The exhibit is quite the most interesting 
collection of textile machinery demonstrating progressive stages of 
cotton manufacture that we have seen, 

There із а good collection of electrical exhibits which include 
: loride accumulators, Linolite, Float Battery lamps, Sturtevant 

ans, Dugdill pendants, Maxim lamps and Western Electric tele- 
Phones, Electromotors (Ltd.) have a display of their standard 
m um machines, both as motors and dynamos. The 
ihe о includes a motor generator supplied at 500 volts from 
“xhibition network and delivering current at 250 volts within 
the Machinery Hall. 
Е a о Co. have а brilliant display of Osram lamps, 
Ns | own in sizes from 2 to 400 c.p., and they are also making 
e bs и of “* Striplite," which has been designed to 
d м ith the L.C.C. requirements for showcase lighting. 
Whitworth, V а exhibits аге provided by Armstrong, 
Shipbuilding B era, Sons & Maxim and the Thames Ironworks & 
$ Vo, These firms show models and photographs of 


ships built for the Japanese Navy and parts of guns, gun carriages, 
Maxims, &c. Armstrong, Whitworth have put down some large 
machine tools, a lathe, boring mill, shaper and slotter, each of which 
is driven by independent electric motors. Vickers also make a good 
show with various types and sizes of electric motors, both alternating 


current and direct current and suitable controlling gear. Mounted 
high above the stand is the barrel of a 12 in. gun. 

The general illumination of the Exhibition is, of course, entrusted 
to electric lamps, and at present the outlining of the buildings is 
still done with carbon lamps. Metal filament lamps are, however, 
to be seen in large numbers throughout the various buildings and 
stalls. We shall return to a more detailed account of the electrical 
features of the Exhibition in an early issue. 


SIEMENS WORKS AT WOOLWICH AND DALSTON. 


We have received from Messrs. Siemens Bros. & Co. a well-illus- 
trated description of their works at Woolwich and Dalston. The 
former of these, as is well known, was established in 1864, and until 
1904, when the dynamo and motor branch was transferred to 
Stafford, was the scene of all this firm's manufacturing activities in 
this country. Аё the present time the works are fully employed іп 
making submarine cable, as well as cables for electric light and 
power purposes. Further, there are well-equipped cabinet-making 
shops as well as shops in which instruments, railway signalling 
apparatus and batteries are turned out. In connection with all 
these operations there is a very complete testing department, while 


Fio. 1.—Part or INSULATING ТАРЕ Suor. 


the whole works are supplied with electric power from a private 
power house containing five 300 н.р. engines Some new photo- 
graphs of these works are given herewith. 

The Dalston works are, as is well known, a comparatively recent 
outlet for the firm's activities in manufacturing Tantalum lamps. 
They were opened in 1908, and contain on the ground tloor a general 
packing and despatching department, as well as a receiving depart- 
ment and fitting stores. The rest of the works is devoted to the 
manufacture and storage of Tantalum lamps, ventilating, heating 
and transforming machinery being situated in the basement, while 
out-buildings on the south side contain the necessary generating 
station for the supply of light. power and other auxiliary machinery. 
Special precautions are taken to protect the buildings from fire, a 
system of sprinklers and fire alarm indicators, under the control of 
the company's fire brigade, being installed. 

The many processes involved in the manufacture of Tantalum 
lamps are carried on to a certain extent simultaneously, but the 
following description illustrates approximately the manner in which 
the lamps are built up and completed for sale. A Tantalum lamp 
consists essentially of three parts, namely, tho “ foot," the filament 
and the glass bulb. ‘The “foot " is made up of flanged sealinv-in 
tube with leading.in wires, and the “ spider " or filament support 
The flanged tubes are formed in the following manner: A Elus 
tube is cut up into suitable lengths and these are inserted intó 
specially designed revolving machine, one end of each tube «itis 
brought into contact with a gas flame. When sufficiently hot a 
device is pressed into the tube so as to form а flange or funnel, and 
the flanged tube is then complete. "The copper leading-in wires 
are finished off by being brazed on to short pieces of platinum wire, 
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which, in turn, are brazed on to copper electrodes. The “ spider ” 
consists of a small glass rod, on which two buttons are worked up, 
a radial set of copper wire arms being inserted into each button 
while hot. The various component parts of the “foot " are now 
assembled in the shop, where they are put together in a specially 
constructed macaine. The portions that have to be melted together 


Fig. 2.—Part or FITTERS’ “нор. 


to make the “ pinch " are gradually heated in the gas flames until 
they are sufficiently hot, when they are squeezed or pinched together, 
an operation requiring great care. 

The “ foot," being completed, is now ready to go to the winding 
room. Here the copper arms of the “ spider ” are pulled into shape 
and the hooks are made on which the tantalum wire is wound. 
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into the bulb. But the bulb has previously been stemmed for 
exhausting, a small hole having been blown in the bottom of the 
bulb, to which & piece of stemming or exhausting tube has been 
joined on, an operation requiring some skill, as it is at this point 
that the lamp is finally sealed to form the “ pip.” 

The first operation involved by sealing-in is to cut off the neck 
of the bulb evenly, and at the right distance from its shoulder, so 
that the filament will occupy its correct position in relation to the 
shape of the bulb. This having been done effectually, the “ foot” 
is placed in the bulb, with the flanged part of the tube about 1 in. 
up the neck ; this point is then brought into a gas flame and rotated 
on à special machine, so as to obtain even heating, the bulb neck 
being melted thoroughly on to the flange, thus making absolutely 
an air-tight seal. The sealed-in bulb is then placed in an annealer 
and allowed to cool slowly. 

The next process is that of exhausting the air from the bulb. 
The lamps are sealed on à vacuum pump by the stemming tube 
being connected, firstlv, to the rough or "fore" vacuum pump, 
which exhausts the greater part of the air, and then to the fine or 
finishing vacuum pump. 

When the vacuum has reached a certain degree current is passed 
through the filament, in order to drive off any occluded gases. 
During this operation also the lamps are subjected to great heat by 
means of so-called “ heating caps," with the object of driving off 
any air which may be adhering to the inside of the glass bulb. 
Finally, the current is switched off and the lamp is sealed off by 
means of a small pointed gas flame, the “ pip " end of the lamp being 
formed by this means. 

This operation concludes the general manufacturing processes, 
but the lamp has yet to go through an important series of tests 
before being finished off for sale. The first test is for vacuum. 
This is carried out by means of an induction coil in a dark room. 
The operator holds the lamp in the hand and connects the leading-in 
wires to one or other of the secondary terminals of the coil. All 
lamps showing any sign of glowing, which indicates a poor vacuum, 
are tested for continuity of circuit, and are then placed on a frame 
for “ running," i.e., the current is passed through them to make 
them incandesce for a considerable period. The vacuum is tested 


again in the manner already described, and any lamps which show 
signs of faultiness are discarded. 
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The operator measures off suitable lengths of tantalum wire, one end 
of which is pinched into the tube which has been formed at the end 
of one of the copper electrodes; the wire is then wound round the 
arms of the spider and the other end is pinched into the second 
electrode. 


The filament being now wound on the “ foot," the next operation 


The next process to which the lamps are subjected is that of test- 
ing voltage and candle-power. This is carried out in the photo- 
meter room, where the candle-power is read off on a scale against à 
standard lamp, and the voltage and current are measured simulta- 
neously by instruments. 


When the lamps leave the photometer room they are sorted into 


is that known as “ sealing-in," by which the complete foot is melted | groups, according to the voltages indicated by the previous tests. 
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They are then sent into the capping and finishing room to be capped, 
cleaned and stamped with voltage marks, &c. Those that have to 
be obscured are taken to another room, where they are inserted in a 
machine specially devised for this purpose. 

Although the lamps are now complete, it is considered desirable 
to make further tests, as they are subjected to another vacuum test, 
this time with an oil transformer having a secondary pressure of 
10,000 volts. They are then placed again on circuit to test for 
continuity and equality of light, in order to make sure that no lamp 
of the wrong voltage or candle-power has been passed through. 
Finally, they are sent to the wrapping shop and thence to the store, 
where generally they do not remain long before entering the packing 
and despatching department. | 

The Dalston works, of which we regret. we are not in a position to 
give any illustrations, are supplied with power from two 165 H.P. 
220 volts Belliss-Siemens sets contained in a separate building. 
Alternating current at a pressure of 200 volts is generated by means 
of two motor-alternators, this arrangement being selected as the 
tests made on the lamps are therefore more stringent than if con- 
in current were used. Continuous current is supplied from a 

ttery. 


THE MOTOR APPLIED TO BREAKDOWN WORK. ` 


An interesting example of the way in which the electric motor can 
be easily and quickly applied to the rectifying of accidents is shown 
by a case which recently occurred at Blackburn. The machinery 
which was driving the Struan Mill in that town, belonging to Messrs. 
John Yates, broke down about a fortnight ago, on Friday, April 29th, 


а А К. 7% + Г >< = 


Fic. —Two Motors RewsiNa тч PARALLEL AND DRIVING THE 
ЗАМЕ SHAFT. 


tobeexact. On that day one of the tecth on the second main pinion 
wheel on the main shaft of the mill broke, with the result that the big 
Пу spur wheel became jammed by the broken bits and three of its 
teeth were also broken off. The resulting damage was that all the 
bearings and gearing were smashed, the shaft was strained, and the 
mill, which contains 820 looms, was brought to a standstill. 

A eonsultation was at once held аз to how soon the mill could be 
again set running, for the firm were engaged on several important 
Contracts, and every dav's stoppage meant a serious loss. The 
Owners were informed that the repairs would require a period of at 
least three weeks, On account of this lengthy time they, therefore, 
communicated with the electricity department of the Blackburn 
Corporation, with a view to discovering whether electric power could 

е obtained temporarily from the mains. We are glad to be able to 
Ty that this arrangement was quite possible; while the speed with 
which Mr, p, p. Wheelwright, engineer and manager of the Black- 
burn electricity department, and his staff worked to get things going 
again reflects great credit on all concerned. This very practical 
example of the way in which the electric motor can be quickly 
applied to all classes of work should not be without its effect upon 
the directors of the Struan Mill, and doubtless other cotton manu- 
facturers both in Blackburn and the surrounding neighbourhood 
will now see much virtue in the new arrangement. 


Mr. Wheelwright received information of the affair at noon on the 
Saturday, and by Monday morning a motor was installed in the top 
shed of the mill, and was driving 100 looms out of the 820, being 
connected to the shafting through a belt and a large temporary 
pulley. On Tuesday morning another motor had been put down. 
also driving 100 looms, while the following morning the third motor 
had enabled another 100 to be rc-started. 

This desirable state of things was not reached without consider- 
able difficulty, as the motors themselves had to be brought into the 
shed in parts and built up. while а switchboard had to be erected, 
as well as the necessary wiring operations effected. "This having 
been done successfully, on Thursday morning 250 looms out of the 
400 in the bottom shed were re-started by connecting up two motors 
with the driving shaft. In this connection we may call attention to 
an ingenious arrangement. which was adopted for this purpose. The 
electricity department did not possess a motor of sufficient capacity 
to drive 400 looms at the right speed. They, therefore, employed 
two smaller motors whose normal speeds and capacities, however, 
were different. This difficulty was got over by carefully adjusting 
pulleys on the shaft. and more exact adjustment was obtained by 
slightly speeding up one motor and slowing down the other, the two 
motors being run in parallel, driving the same shaft. Ву this means 
250 looms were quickly set running and have been working satis- 
factorily since. Fig. 1 shows this interesting arrangement, and 
Fig. 2 one of the other drives. 


Fig. 2.—MoToR ARRANGEMENT IN THE StRUAN MILL, BLACKBURN. 


It should also be noted that overtime has been worked on 350 


looms for two hours every evening. The Corporation electricity .. 
department have, therefore, heen successful in arranging fof the mill - 


1 


to work at its full capacity in spite of the breakdown., - 


r 


We must congratulate both Mr. Wheelwright and his staff for" 
taking such good advantage of an opportunity for showing the pos- 


sibilities of the application of the electric drive to textile work. Ав 
our contemporary, the “ Blackburn Weekly Telegraph,” remarks: 
“ Certainly the affair seems to open up wide possibilities in the 
direction of running mills by electric motor poaver," and we hope 
that this point will be duly appreciated. 


LEGAL INTELLIGENCE. 
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Tramway Assessment Appeal. 

Sheriff Gardner Millar, Glasgow, heard an appeal last week of the Lan- 
arkshire ‘Tramway Co. against the valuation of £18,826 placed by the 
assessor of railways on the company’s lines in the county, After hearing 
the parties, the Sheriff fixed the valuation at £15,725, with no costs to 


б either side- 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


* APPOINTMENTS VACANT. 


The Council of the University of Manchester require an assistant 
lecturer and demonstrator in the department of physics. 
tions to the Registrar by June 13. 


Applica- 


The professorship of physies at University College, Reading, will 
shortly become vacant, Particulars from the Registrar, 


A junior lecturer and demonstrator in physics is required at the 
Applications to 


University of Sheffield. Salary £150 per annum. 
the Registrar by June 1. 


Australasia.— The Victorian Minister of Railways (the Hon. W. 


Billson) has made an important announcement in regard to the elce- 
trification of the suburban railway system. 


He said there was only one policy that should. be followed, and that 
was the policy initiated by New South Wales Government in Sydney of 


the electrification of the means of transit between the city and its suburbs. 
He was convinced that that system must be introduced in Melbourne 
without. delay, and he intended to make an earnest effort. to get the 


Government and Parliament to approve of the electrification of the whole 
of the suburban system. ` 


Austria-Hungary.— Budapest Tramways Со. intend to increase the 


capacity of their generating station from 6.500 kw. to 13.000 kw. 


The company are said to contemplate additional capital expenditure 


of £187,500. 


Prague Municipality have voted £62,500 for the construction of 


electric tramways. 


Birmingham.—The report of the Electrie Supply committee for 
the vear ended March 31 states that the total units generated were 


290.070.276. against 24,406. 227 in 1908-9. 

For lighting and power 12.254.931. units of low-tension current were 
supplied, against 10,796,024; 4.677.922 units of high tension current 
were supplied for power, against 1,827,794; and for traction 12,146,423 
units, against 11.752.409 units. The receipts were £186.345, compared 
with $175.96 in 1909. Private lighting and power output again show 
a satisfactory increase (34-13 per eent.) but the receipts only show an 
increase of 7-8 per cent. owing to lower prices for current. The revenue 
account is also debited with £4,257. 48. Id. in respect. of new meters. 
In 1908 the Council obtained sanction to a loan of £4,000 for metera, 
but the LG. Board only granted a period of five years for the repayment 
of the loan. Having regard to the shortness of the period and the con- 
sequent heavy payments for sinking fund, the committee decided to 
purchase meters out of revenue. The sanction to the loan will not be 
acted upon, and the amount spent on new meters during the past 24 
years has been transferred to revenue account, A sum of £1,520, 65.64. 
for service switches installed on consumers’ premises is abso included, 
as it has been decided to pay for these fittings out of revenue rather than 
apply for a loan, seeing that only а short. period would be granted. In 
addition, the revenue account contains special expenditure amounting 
to £12,110. 3s. 2d., in respect of the reconstruction of Dale End station 
and offices and alterations at. Water-street and. Parker-street stations ; 
also £2,351. Lis. in respect. of plant abandoned at Parker-street sub- 
station, The balance (593.538. 2s.) represents the gross profit, and 
after meeting all charges for interest and sinking fund there remains 
£19,255. 10s., of which £9,000 has been placed to renewals fund, leaving 
a surplus of 510.255. 10s., which it is proposed to pay to credit of improve- 
ment rate. The net increase in lamp connections (lighting only) 
amounted to an equivalent of 13,378 16 c.p. lamps, against 24.691. The 
net inerease in. motors connected amounted to 5,720 Hep. (4.269 kw.), 
against 4,869 н.р. (3,632 kw.). The total length of new mains laid 
during the year was 20,680 yards, against 20,316 yards. The work of 
installing additional plant at Summer-line station and various sub- 
stations is approaching completion, and it is necessary, in. view of the 
steady growth of the output, to make provision to continue the installa- 
tion of additional plant. According to estimates prepared. by the 
engineer (Мг. В. А, Chattock) by the end of 1914 the demand may 
reasonably be expected to reach 27.000 kw. To meet this increased 
demand it is proposed to instal 11,000 kw. of generating plant at Summer- 
lane station, bringing its generating capacity up to 31,500 kw. ‘This 
addition will complete the equipment of the station. The original 
estimate of the capacity of the station was 26,500 kw. The installation 
of 5,000 kw. of additional plant is rendered. possible by the adoption of 
exhaust steam turbines. There will also be available at Water-street 
station generating plant of a capacity of 2,000 kw. giving т 1914 a total 
generating capacity for the. whole undertaking of 33.500 kw. The 
extensions proposed also include the building of a small sub-station at 
Harborne, and its equipment with 400 kw. of distributing plant. 4 Appli- 
cations have been made for a supply of current in this district, and the 
prospects justify the erection of a sub-station of this size. The estimated 
cost of the extensions proposed (including £1,000 for Harborne) is £143,250, 

The great development in the work of the department has compelled 
the committee to consider the question of relieving the city electrical 
engineer of some of his various duties, At present Mr. Chattock also 
acts as manager of the department, and the committee do not propose 
to alter this arrangement, but to appoint a secretary, who, under the 


`+ 


engineer, shall take control of the commercial, secretarial апа account- 


ancy sides of the undertaking. The committee do not think that they 
are likely to obtain the services of a man having the necessary experi- 


ence for less than £600 per annum, and they recommend that they be 
authorised to make the appiontment at this salary. 


Blackburn.—The borough electrical engineer (Mr. Р. Р. Wheel- 


wright) is preparing a scheme for the electric lighting of Corporation 
and Queen's Parks. 


Bolton.—The borough electrical engineer and tramways general 
manager (Мг. А. А. Dav, A.M.Inst.C. E.) has reported to his com- 
mittees on the results of the past vear's working as follows :— 

The revenue was £60,527. 18s. 64. (1-21d. per unit sold), works cost 
£21,837. 1s. 6d. (O-414d.), and total cost £26,749. 18s. 64. (0:513а. Tho 
capital items paid out of revenue came to £2,715. 8s. 94. (0-055d.), 
interest absorbed £8,563. Зв. 2d. (0-171d.), sinking fund £14,583. 12s. 
(0-292d.) and depreciation £4,664, 8s. (0-094d.). Тһе inclusive cost was 
£56,252. Ва. 3d. (1:125d.) and the gross profit £34,941. 9s. (0-799d.). The 
percentage of operating cost to revenue waa 44-19, the amount brought 
forward was £2,680. 6s. ld., and the nett profit was £8,119. 5s. 4d. 
(0-1624.). The average price obtained was 1:184. per unit. £6,000 was 
devoted to relief of rates; the gross capital is £359,690 and the nett 
capital £242,557. 

The revenue of the tramways department was £122,528. ls. 3d. 
(11-134d.) per car- mile, and operating costs were £72,436. 185. 5d. (6:582d.), 
the percentage of operating costs to revenue being 59 percent. "The 
traffie expenses were £28,406. 13s. 104. and the general expenses 
£7,375. 14s. 11d., repairs and maintenance came to £16,724. 17s. 8d., апа 


power cost 519.947. 128. 2.641,202 car-miles were run, and 27,018,149 


par sengers carried, £7,866 was paid in relief of rates. The gross capital 
expenditure is £504,694 and the net capital 1s £375,248. 
Brighton.—For the year ended March 31 the revenue of the tram- 
ways department was £51,358, compared with £47,809 in 1908-9. 
The number of passengers carried shows an increase of nearly 
750.000. The net profit was £1,190, against a deficit of £2,420. The 
cost of repairs and renewals to permanent way increased from £3.459 
to £4.005 owing to the great charge for maintaining the wood-paving. 


Bulgaria.—Philippopolis Communal Authorities will shortly invite 
tenders for the provision of electricity supply and electric tramways. 


- Colwyn Bay.—The Council have obtained sanction to a loan of 
£2,500 for cable extensions to Old Colwyn. 


Cornwall.—Camborne Council have been informed by Cornwall 
Electric Power Co. that the company propose to erect a power 
station at Hoyle and electric current will be transmitted from there 
by overhead cables to the Dolooath and other mines, 


Dundee.—The receipts of the tramways department for the past 
year amount to £61,233, compared with £61.869 for 1908-9. Тһе 


number of passengers carried was 16,836,571, compared with 
16,988,331. 


The Scottish Office have granted increased borrowing powers for 
the electricity department to the extent of £50,000. 


East Ham.—To encourage private are lighting among consumers 
who provide their own installation and lamps, the Electricity com- 
mittee have decided that, instead of metering the current, a fixed 


charge of 53. per lamp per quarter is to be made for each arc lamp 
installed, and a fixed rate per hour for each hour the lamps are burn- 
ing during the quarter, this amount to be measured by an ordinary 
clock meter. "The scale is as follows :— 

For ordinary enclosed type lamps in series : Up to 6 amps. 14. per lamp 
per hour, 7 amps. l-2d., 8 amps. 144. For open type of flame arc lamps: 
Four in series/up to 10 amps. 19. per lamp per hour, 12 amps. 1224. ; 
three in series, 6 to 8 amps. 1d. ; for double carbon single lamps, up to 
31 amps. 14d. ; for double carbon single lamps, up to 4 amps. 1:54. On 
the hire system the present inclusive charge of £2. 2s. per lamp per 
quarter is to be reduced to £1. lis., and the present charge of 21d. per 


lamp per hour for all hours in excess of 800 рог annum is to be reduced 
to 2d. The reductions come into operation on July 1. 


Exhibition.—4 Smoke Abatement Exhibition will be held at the 
Victoria Skating Rink, Glasgow, from Sept. 16 to Oct. 8. The 
exhibition is being organised by the Corporation. and the exhibits 
will include appliances for lighting, heating and cooking without 
smoke. 

The Corporation decided to hold the exhibition in consequence of 
reports by experts and by special committees appointed by the Cor- 
poration to consider the matter. "The charge for space for exhibits will 
be very low, and electrical energy and gas will be supplied free. Further 
particulars from the Exhibition Office, 270, Sanchiehall-street, Glasgow. 


Fatality.—An Accident occurred at Messrs. Moore & Co.'s Blantyre- 


ferme Colliery, Uddingston, on Friday last, resulting in the death of 
а roadsman named Bellingham. 
A runaway hutch had knocked out a 


which fell, and in its descent split the 
wall. Bellingham, anxious to clear the obstruction, made to move the 
girder, which, however, had become charged, and he was instantly killed. 


ve supporting an iron girder, | 
electric cable running along the | 
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Fulham (London).—The. Electricity committee have had under 
consideration suggestions for increasing the demand for electricity, 
including (a) the free wiring of consumers’ premises, and (b) the 
introduction of metal filament lamps for outside shop lighting at 
fixed annual charges, 

At present there are about 22,000 houses in the borough, but only 
about 3,000 consumers (including flats) connected to the mains. The 
suggestion is that the Council should agree to wire for approximately six 
lights per house or flat, and supply the necessary plain fittings (free of 
charge), current being supplied through prepayment meters. The wiring 
would be done by local contractors at schedule rates according to specifi- 
cation, The system of wiring to be adopted would depend largely on 
circumstances. When surface wiring is unavoidable, the engineer (Mr. 
A. J. Fuller) advises the adoption of the “ Stannos " brincigle of metal 
sheathed wiring as being a safe, neat and reliable method. The esti- 
mated capital cost of wiring and supplying fittings for six lights, including 
a transformer, is £3. 3«. per consumer. The committee think that only 
when the landlord accepts responsibility for all renewals (other than those 
necessitated by ordinary wear and tear) can the supply of the requisite 
lamps be included in the scheme, and, failing an undertaking by the 
landlord, the tenants will be required to provide their own lamps. Where 
this undertaking is obtained, and after allowing for repayment of prin- 
cipal and interest (extended over 10 years), and providing for renewals 
of lamps and repairs, the committee are of opinion that the basis of charge 
may safely be fixed at 514. per unit, but where the owner declines to give 
the undertaking, and the provision and renewal of lamps is not included 
in the scheme, the charge should be 5d. per unit. It has been ascer- 
tained, as a result of preliminary circular and canvas in four streets, that 
about 112 new consumers may be expected to at once adopt the electric 
light if this system is introduced. 

The Council adopted the committee's recommendation to provide for 
wiring 300 houses at a total estimated expenditure of £2,000. 

The committee have also reported with regard to the proposed intro- 
duction of a less powerful outside shop lamp at a fixed annual charge 
according to candle-power, that for all practical purposes this would be 
an extension of the present arc lamp rental scheme, and would supply 
the demand which is said to exist for a less powerful illuminant at a lower 
fixed charge. The suggestion is that the Council should arrange to supply 
fix. maintain, clean and renew a suitable outside lantern with 13 in. 
reflector globe and bracket for fixing to shop facia (the customer providing 
his own wiring up to the bracket), the lighting being by metal filament 
lamps of either 100, 200, 300 or 400 c.p., at following fixed eharges : (а) 
À fixed charge of £1. 3s. per lamp installed, irrespective of candle- power, 
to be paid on lamp being fixed; (b) a quarterly payment in advance, 
according to power of lamp installed, as follows : 100 c.p. size, two winter 
quarters at 15в., £1. 103., two summer quarters at 5s. 6d., 11s., annual 
Inclusive charge, £2. 1s. ; 200 c.p., size, £2, £1. 12s., and £3. 12s. ; 300 c.p. 
size, £3, £2. 2s., and £5. 2s. ; 400 с.р. size, £4, £2. 12s., and £6. 12s. (The 
above charges include current for 870 hours at 31d. per unit, lees 23 per 
cent. diseount, one new lamp per annum, 7s. per lamp per annum for 
cleaning, repairing, &c., and 2s. per lamp per annum for sundries.) The 
present form of are lamp rental agreement is to be adapted to apply to 
these lamp:, and it has also been arranged that all current supplied in 
excess of 870 hours per annum be charged as follows : 100 c.p. lamps $4. 
per hour, 200 1d., 300 14d., 400 144. 


German East Africa.—A hydro-electric generating station with a 
capacity of 52,500 kw. is to be established at Pangani Falls for the 
production of fertilisers from atmospheric nitrogen. 


Hastings.—Existing gas lamps in streets in which electricity 
supply mains are laid are to be converted to electric lamps. The 
gas lamps affected number about 250 and £600 has been provided 
for carrying out the work of conversion. 


Ipswieh.—The salary of the electrical engineer and manager of 
the electricity department (Mr. Е. Ayton) has been increased from 
£900 to £600 a year. s | : 

The Rural Electricit y Supply Co. have been informed, in regard to the 
Proposal to supply electricity in bulk in Pakefield, that the Council can 
E supply to à company authorised to supply energy. and they would 
b pre pared to supply a company possessing such powers with current in 
"lk delivered at an agreed point at the borough boundary at 3d. per unit 


light Railways,— Application is being made to the Light Railway 
omnussioners for an order to amend the Llanelly and District Light 
‘ailways Order, 1907, by reviving certain powers and extending the 
time for the construction of certain light railways, Objections to 
the Secretary of the Light Railway Commission. 


i Limerick. — At a recent meeting of the Corporation it was decided 
ch In a consulting engineer to report on the plant and the working 
of the municipal electricity undertaking. 


T Middlesbrough, — The borough electrical engineer (Mr. H. M. 
PA has presented his report for the year ended March 31. 
me Ba states that it is the second year's trading under the agree- 
m e: Power Co. and the figures show a substantial improve- 
чу on the previous year, in spite of bad trade and high соа] prices. The 
di venue shows an inerease of £1,271 for an increase in generating 

s Istribution costs of £4,820. Included in these costs is £1,436 for 
pum and maintenance to buildings, plant, cables, &c. There js an 
item of £1,399 (6-19. per uni , , 


t) for rents, rates and. taxes, an increase of 
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£133. The total costs stand at 1:224. per unit sold, against 1.264. The 
gross profit is £8,406, against £7,617. The profit is £1,301, against 
£1,277, although there was an increase of £765 in capital charges. The - 
number of consumers has increased by 144, or nearly 15 per cent., and 
the number of equivalent 30 watt lamps by 11,911, or 11 per cent. The 
increase in the number of consumers is the greatest which they have had 
in any year since the undertaking was started. 


Newcastle-on-Tyne.—It was recently reported to the Tramways 
committee that there was а profit of £15,136 on the past year's 
working of the tramways, against £7,558 in 1908-9. 

The traffic income was £272 less, but for electric lighting there was a 
slight increase (£5,570 against £5.446), and rents also showed a slight 
increase. Total income was 203,948. 15s. 3d., against £204,123. Is. 6d. 
Expenses had been brought from £122,609 in the previous year to 
£117,593. Traffic expenses were £58,286. 15s.9d., against £56,912.183.2d. 
and general expenses £19,318, against £21,272. Repairs and main- 
tenance was £23,751, against £27,924. In permanent way charges there 
was а saving of £2,000. Power expenses came to £14,563, against ' 
£14,947. On the lighting branch they had spent £1,673, against £1,533. 
The gross profit was £86,355, against £81,513. 6s. 104. £32,231. 9s. 11d. 
was required for interest, rents,compensation to electric supply company, 
and contributions to superannuation fund came to £2,504. 8s. 8d., and - 
income tax £700. 5s. 9d. "They had to pay £30, 835. 1s. 6d. as sinking 
fund and £1,537. 18s. to the Corporation towards liquidating the debt 
due on old horse cars. There was left а net profit of £15,136. 5s. 9d. to 
be carried to reserve and renewals account. 


Peterhead.-—The Council have granted permission to Messrs. 
Jas. Simpson & Son to lay an underground cable between their 
works and the new Post Office buildings, for supplying the latter 
with electricity. 


Provisional Order Revocation.— The Board of Trade have revoked 
the Bromley Rural District Electric Lighting Order, 1903, as from ^ 
May 7. | 


Railway Working Agreement.—The working agreement between 
the London & South-Western Railway and the Great Western Rail- 
way Companies, foreshadowed at the last meetings of shareholders 
of these great undertakings has become an accomplished fact, and - 
it is anticipated that the publie, and also traders, will considerably 
benefit by the new arrangements now being formulated by the 
companies, | 


Rochdale.— The total receipts of the electricity department for the | 
year ended March 31 were £22,085. 

Total expenses were £9,579. After paying interest (52,052), sinking 
fund instalments, &c. (3,652), and other charges the balance (£5,171) was 
carried forward, against £4,830 in 1909. 4,012,094 units were gene- 
rated; 2,124,487 units were supplied for traction and 1,420,852 sold to 
private consumers. The total maximum supply demand was 1,415 kw. 
for traction and 827 kw. for lighting. 

The borough electrical and tramways electrical engineer (Mr. С. С. 
Atchison) states that the increase in the units sold is practically all due 
to electricity supplied for power, and this, together with more satisfactory 
working of the plant, accounts for about half the saving in total costs, 
the other half being due to reduced prices for coal, the net result being 
that the department turned out a larger number of units than during 
the previous year at a less total cost. The reduced charges for lighting 
and power were т operation for the full period, and the estimated reduc- 
tion of income (£700) was borne out when the reduction made in the power 
schedule is taken into account. The tramways item, however, of £250 
has been materially exceeded, amounting to over £350 this year. During 
1909 the Electricity committee succeeded in having a resolution passed 
by the Council that an amount equal to 1 per cent. of the eapital expen- 
diture should be charged to revenue account annually for depreciation 
before showing any surplus. The benefit of this action has heen shown - 
this year, when, instead of taking the £4,000 which the committee offered | 
for relief of rates, the Council took £5,000, leaving only £505 to ро to 
reserve. This first instalment for depreciation amounts to £973. The 
reserve fund stands, with the addition of £505, at £6,763. During the 
first two and a half years of working £5,543 was obtained from the rates, 
but since then the department has succeeded in producing a net surplus 
each year, out of which it has to date assisted the rates by a total of 
£17,350. Ав the surplus, plus depreciation, amounts to over 6 per 
cent. for 1909-10, there is a possibility that the committee may reduce 
the prices charged, but coal is likely to increase in price, and, with all 
additional power tending to reduce the average income per unit, the 
committee may not be disposed to cut down its possible surplus. | 


Rotherham.— Extensions of electric supply mains are to be made 
at an estimated cost of £620, | 


South Africa.—The Transvaal Commission who have recently been 
considering the subject state in their report that they approve of 
the establishment of large power generating concerns under effective - 
control. | 

The Commission are of opinion that the gold industry will benefit соп. 
siderably, that the coal industry will not on the whole be prejudicially - 
affected, and will probably benefit. to a large extent ultimately, that the 
Central and South African Railways will benefit from the general indus- 
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trial expansion, and that the agricultural industry should benefit for the 
Same reason, 

The Government bill for regulating the supply and use of electrical 
energy, Which was read a second time in the Transvaal Legislative 
Asssembly on April 13, proposes the formation of a Board to be called the 
Power Undertakings Board, who will inquire into every application for 
a supply of power and grant licences to suppliers of power. The bill 
further provides that power supply companies must state in their apph- 
eations for licences the minimum amount of power they will be willing to 
supply to one purchaser, their proposed area of supply, &c. The licence 
is to state that every applicant for power within the area must be sup- 
plied, and it will contain a schedule of prices, subject to revision after 10 
years and each succeeding tive years, that profits are to be divided in the 
proportions of 75 percent. to the licensee and 25 per cent. ta the con- 
sumerz, Certain mine owners! stations, from which it is not proposed to 
supply outside consumers, are excluded from the scope of the bill, The 
Maximum period for licences is 37 years. The bill as introduced will 
enable the Vietoria Falls Power Со. to supply in the. Johannesburg 
municipal area, but Johannesburg Corporation are seeking to get the bill 
amended so as to prohibit companies from supplying in the municipal 
area without the Council's consent, except. for operations directly con- 
nected with mining. 

It is stated that the Victoria Falls & Transvaal Power Со. are about to 
proceed with the construction of the power station at. Vereeniging for 
supplying electric power to the mines of the Western Rand, and negotia- 
tions for the starting of industrial undertakings in the vicinity of the 
works are taking place. 


Southampton.—The tramear sheds at Shirley depot are to be ex- 
tended at à cost of £127. 

The tramways manager (Mr. Н. F. Street) reporta that the “ Barber ” 
radial axle truck has been tried. and its behaviour round curves exceeds 
his expectations. Не has every reason to hope that this truck will be 
a vast improvement on anything that has been put on the market in 
recent years. Others were being made suitable for short car bodies, and 
he hoped to be soon in a position to advise the purchase of one of these. 

The Corporation have agreed to enter into a contract for the 
electric lighting of certain lamps in the main road of Swaythling. 


Spain, —An application has been lodged with the Public Works 
Department by the Compania Madrilana de Urbanizacion for a con- 
cession for constructing and working a combined steam and electric 
railway in the vicinity of Madrid. 

Torquay.—The Board of Trade have intimated that they will not 
renew the licence (whieh expires on Oct. 31) for the Tramway Com- 
pany surface contact system of tramways. It is probable that the 
overhead system will be ready cor substitution by that date. 

Wireless Telegraphy Notes.—Under the provisions of the 
International Radio-Telegraphie Convention of Berlin. as from 
May 15 all French wireless telegraph stations will be open to 
receive home and international communications for or from ships at 
sex. The following stations in France are open day and night: 
Boulogne. Ushant, Porquerolles, $. Marie de la Mer (Marseilles), 
Fort de l'Eau (Algiers), Ajaccio (Corsica), Brest, Cherbourg, Dun- 
kirque, Lorient and Rochefort. which. although naval stations, will 
receive public messages only from 7 a.m. until 10 ра. Boulogne 
is а specially equipped station, with apparatus for determining the 
position of ships at вел. "The rates for messages transmitted to ships 
at sea have been fixed at 40е. а word. except in the Mediterranean 
stations, whence messages for vessels plying regularly between 
France, Corsica, Algeria and Tunis are accepted at 15c. à word, and 
from vessels at sea to those stations at 105. а word. | 

We are advised from America that a Wireless Corporation has been 
formed (the Continental Wireless Telephone & Telegraph Co.) to 
establish commercial coast-to-coast wireless transmission, The 
existing undertakings which have mutualised their interests are the 
Collins, the Clark, the Pacific and the Massie Wireless Telegraph 
Companies. Мг. А. К. Collins, who is described in the document 
sent us as * the inventor of the wireless telephone.” is a director ; 
Mr. Е. T. Davis is president, Mr. Walter W. Massie is vice-president, 
and Мг. F. №. Clark is general manager. 


The company is stated to 
be capitalised at $5,000,000, 


Tt will operate from Newark, N.J. 

Wireless Telephony.—It is announced by “ Le Journal" (Paris) 
that within a few weeks three of the principal French warships will 
be provided with wireless telephone equipments. 


Wakefleld.—An inquiry was held here last week into the applica- 
tion of the Council for sanetion to borrow £7,150 for extensions of 
the electricity undertaking. 


The town clerk (Мг. W. W. GREENHALGH) explained that the money 
was required for additional plant to meet the increasing demand for 
electrical energy for lighting and. power. 


The number of consumers was 
increasing steadily 


ыч 
The inspector (Mr. Н. Ross Hoorer) pointed out that the L.G. Board 
were not likely to sanction any further loan until the deficit had been 
cleared ой. 

The Town CLERK replied that that was due to the new assessment of 
the works, the abnormal advance in the price of coal last усас and the 


economy in consumption by consumers owing to the extended use of 
metal filament lamps. 


Evidence was given by the electrical engineer (Mr. Н. A. Nevill), but 
the Inspector desired further information with regard to the allocation 
of accounts, &c., and the inquiry was adjourned. 

West Ham.—The Electricity committee report that the whole of 
the points between the Port of London Authority and the Cor- 
poration as to the supply of electric current have beeu settled, and the 
consent of Woolwich Council or theapproval of the Board of Trade is 


alone necessary. The principal question outstanding is the payment 
to be made to Woolwich for their consent. 


-Wimbledon.— An inquiry was held last week into the application 


of the Council for sanction to borrow £5,800 for extensions of the 
electricity undertaking. | 


Woolwich.—London County Council have agreed to permit elec- 
tric cables being laid through the new Woolwich subway for 21 years 
for supplying electricity to North Woolwich, in consideration of the 
payment of £50 per annum. 

The Electricity committee have decided that the word “ power” in- 
chides all purposes to which electrical energy may be applied other than 
its use either directly or indirectly for lighting. Consumers who use 
motors for driving gas compressing plant are to be charged 4d. per unit. 

Workhouse Lighting.—Aberdeen Parish Council have asked the 
Poorhouse committee to report as to whether any saving would he 


effected by taking the supply of electricity for the poorhouse from the 
Corporation. 


TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The то1о Edition 
of the Big Blue Book is NOW READY, price 155., post 
free in the United Kingdom, 153. gd. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. | 

All branches of Electrical Enzineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies aud [nstitu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &с., have been very carefully 
revised and extended, and are now issued in a hanjy 
form. ‘These are included in the того Big Blue Book, 


making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


BARNES Urban District Council invite tenders for supply of 
4.000 yds. of 0.25 0.25 1.25 sq. in. triple concentric cable, paper insu- 
lated, lead sheathed and jute served, suitable for a working pressure 
of 660 volts, manufactured in strict accordance with the British 
Enuincering Standards committee's specifications, Tenders to the 
Clerk to the Council, High-strect, Mortlake, by moon Tuesday, 
June 14. See also an advertisement. 

Tenders are invited by July 6 for the supply of cordless switch- 
boards to the Postmaster-General’s Department in SOUTH Avs- 
TRALIA. Tender forms and specification may be obtained at the 
Commonwealth Offices, 72, Victoria-street, London, S.W. See also 
an advertisement. 

NEWPORT (Mon.) Electricity committee invite tenders for supply 
and erection of two 400 kw. motor-generators, three-phase to d.c. ; 
one 600 kw. motor-generator, three-phase to single-phase ; and one 
'bus-bar three-wire booster. Specifications, general conditions and 
form of tender from the borough electrical engineer and iramways 
manager, Mr. Н. Collings Bishop, Town Hall, Newport, Mon. 


Tenders to the Town Clerk by first nost May 31. 


CovENTRY Electricity committee invite tenders for supply , 
delivery and erection of a 1,250 kw. turbo-alternator, complete wit 


t surface-condensing plant, &с., four water-tube boilers (straight 
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tube type) and two fuel ceonomisers. Specification, general 
conditions and forms of tender from the engineer and manager, 
Mr. Geo. Tough, and tenders to the Town Clerk, Hay-lane, Coventry, 
by first post May 30. 

SOUTHAMPTON Corporation invite tenders for supply of a 1.000 kw. 
steam generator, boiler, alternator and motor alternator. Particu- 
Jars, Specifications and forms of tender from the borough electrical 
engineer, Mr. H. Е. Strect, electricity works, Western Shore, South- 
ampton. Tenders to the town clerk, Mr. R. R. Linthorne, Municipal 
Oflices, Southampton, by May 24. 


CROYDON Corporation want tenders by 11 a.m. May 26 for lighting 
the two isolation pavilions and additions to the administrative block 
of the Borough Hospital, Waddon. Specification, &c., from the 
Borough Engineer. 


DaRLINGTON Electricity committee want tenders hy May 25 for 
а cooling tower. electrieallv-driven centrifugal and air pumps and а 
boiler feed pump. Specifications, &е., from the Borough Electrical 
Enrineer. 

The LivERPOoOL Overhead Railway Co. require tenders by 10 a.m. 
June 7 for 12 months’ supply of electrical fittings, insulating tapes, 
iron and steel, ironmongery, oil and grease, packings, &c. Forms 
of tender, &c., from 31, James-street, Liverpool. 


Battey Corporation require tenders by noon June 1 for a lighting 
and traction switchboard for the electricity works Specifications, 
&c.. from the Borough Electrical Engincer. 


BrRwoNDsEY (London) Council require tenders by 10 a.m. May 27 
for Midland and Scotch coal for the electricity works. Forms of 
tender from the Town Clerk. 


Tenders are invited up to June 14 for supply of 100 party line 
common battery telephone wall sets, 10 party line common battery 
table seta, 100 switches, common battery, single extension and inter- 
communication, and 3,000 telephone protectors to the Postmaster- 
General's department in Victoria. Tender forms and specification 
at the Commonwealth office, 72, Victoria-street, London, S.W. 

The Deputy Postmaster-General. BrisBaNE (Queensland), will 
receive tenders until noon June 22 for supply of copper wire and 
Accessories, covered wire, iron wire, insulators, ironwork and sal 
ammoniac and zine for batteries. Local representation is necessary, 


Tenders are invited up to June 7 for supply of one frame, main 
distributing, to the Postmaster-General’s department in WESTERN 
AUSTRALIA, Tender forms and specifications from the Common- 
wealth office, 72, Victoria-street, London, S.W. 

Tenders will be received (up to 11 a.m. June 6) at the Roval 
Arsenals, Spezia and Марг. кз, for supply to the Italian Naval Autho- 
ntie? of electric lamps and lamp stands in two separate lots. "Tho 
total estimated value of the contract is placed at 32.009 lire (about 
£1,280). and a deposit of 1,880 lire (about £74) will be required to 
qualify tenders for Jot. 1, and а deposit. of 1,330 lire (about £53) for 
lot 2. Only manufacturers of electric lamps will be allowed to tender. 
Applications for certificates of competency to the Director of Naval 
Construction at Npezia, Naples, Venice or Taranto not later than 
May 91. Copies of the specifications, conditions of tender, &с.. 
may be seen by British firms at 73, Basinghall-street, London, Ю.С. 


TENDERS RECEIVED AND ACCEPTED. 

Tenders have been received by Newport (Mon.) Corporatiou for a 
tirbo-alternator from WiHans & Robinson, General Electric Co., 
Dick, Kerr & Co., C. A, Parsons & Co., the British 'Thomson- Houston 
Co. (Jas. Howden & Co.) and the British Westinghouse Со. The 
tender for 1.500 kw, turbo-alternator and condenser by Willans & 
Robinson and General Electric Со. has been accepted. 

Bootle Council have accepted the following tenders :— 

Chloride Electrical Storage Co., automatic reversible traction booster 
(£24); Whipp & Bourne, antomatie reversible current breakers and 
(action feeder breakers (£141), and shunt regulating resistances and 
Switches (£52); Jas, Scott (Ltd.), rewinding balancers (£79) and circulat- 
NE pump (£120); Bruce Pechles & Co., two dynamos (£205) ; Kelvin & 

«mes White, switchboard instruments (£54). 

Woolwich Electricity committee have accepted the tender of 

етап Limited for the annual supply of a.c. meters for use in 
Eltham, The British Thomson-Houston Co. have submitted a new 
type of meter which the committee desire to test under actual 
Working conditions, | 


Richmond Council have accepted the tender of James Simpson & 
у» at £115. 108, for an electrically-driven pumping plant for the 
Petersham Well, 

Yarmouth Council have accepted the tender of John Baker & Co. 
T" 2 steel tramway tyres at £1. 14s. 6d. cach. 

Chichester City Council have accepted the tender of the local 


electric light company for wiring the new schools. 


—* - 


_ Malvern Council have accepted the tender of the British Thomson- 
Houston Co. for meters for tive years. 


BUSINESS NOTICE. 


For the convenience of their customers in the south-west London 
district, the Hart Accumulator (Со. have opened а branch at 36, 
Victoria-street, Westminster, S.W., with Mr. W. Howard Tasker as 
their representative. The branch is in telephonic communication 
with the company's works at Stratford. 

Plant for Sale, —4 240 kw. Howden-Crompton direct-coupled 
generating set is advertised for sale in another column. Particulars 
from Messrs. W. Е. Moulsdale & Co., 24, Chapel-street, Liverpool. 

Patents Development.— The proprictors of the following patents 
desire to enter into arrangements by way of licence and otherwise 
for exploiting and developing the same in this country :— 

No. 17.601/1901, for * Improvements in apparatus and devices for 
controlling electric currents °; №. 15,243/1903, for ©“ Improvements 
in means for automatically regulating electric currents generated hy 
dynamos " ; No. 16,962/1902, for ©“ Improvements in-electrical switches 
or eut-ouis" ; No. 17.314/1905, for “ Improvements in automatic 
regulators or rheostats for electric currents.” Applications to Messrs, 
Haseltine, Lake & Co., 7 and 8, Southampton-buildings, Chancery-lane, 
London, W.C. 

Patent. No. 10,187/05, for “Improvements in ¢leetrie couplings.” 
Applications to Messrs. G. F. Redfern & Co., 15, South-street, Finsbury 
London, E.C. 


CATALOGUES, &c. 


MATERIALS FOR TELEGRAPH AND TELEPHONE LiNESs.—Messrs. 
Siemens Bros. & Co., Caxton House, Westminster, S.W., have for- 
warded a copy of the March issue of their pamphlet No. И, '* Iron 
Poles, Insulators and Materials for Telegraph and ‘Telephone Lines." 
This is one of the largest and most complete publications of its kind, 
comprising 124 pages, containing descriptions and illustrations of 
line materials and appliances to meet requirements in all countries, 
The pamphlet has been divided into six sections, dealing respectively 
with Siemens iron poles, insulators and stalks, brackets, arms and 
fittings, stay tighteners, tools and bolts and screws, 

The introduction to the iron pole section is of special interest, in thet 
it traces the evolution of the various types of Siemens poles which are 
listed, from the tubular iron pole. with buckled plate, which was originally 
designed and patented in 1863 by Sir William Siemens, down to the prc- 
sent time. Interesting particulars of a great variety of poles are set out. 
The insulator and stalk section contains, besides examples of telegraph 
and telephone insulators, which have been designed to meet the requires 
ments of practically every Government and telegraph company, a large 
selection of porcelain reels and knobs, which find useful application in ail 
branches of the electrical industry. The seetion dealing with brackets, 
arms and fittings contains every conceivable form of device to meet the 
existing practice of securing insulators and stalks. The remaining sec- 
tions give all the accessories and tools that are required for the erection 
of land. lines. 

The pamphlet is coded throughout, and is provided with a compre. 
hensive system of cross references, so as to facilitate the drawing up «f 
specifications and schedules for lines and the necessary materials required , 

“Installation News." —' The May issue of " Installation News”? 
contains an article on “ Conduit Clauses in Specitieations.,” in which 
some useful information is given. А hint on connected-up motors 
should also interest wireinen. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The examination took place at Bristol last week of Robert Edward 
Јоу, electrical engineer, 143. Cheltenham-road., Bristol. 

Gross liabilities £649. 5s. 6d., and unsecured debts £602, los. 104. ; 
net assets £87. 18s. 64.. deficiency £514. 1012s. 44. Debtor began business 
in 1907 without capital Не admitted that. he had contracted all his 
present indebtedness with a knowledge of his insolveney, of which he 
was aware about three years ago. He had made no net profit during the 
last two or three years. Claims are to be sent to Mr. F.L. Clark, 26. 
Baldwin-street, Bristol, by June 3. 

An application for the discharge of Ernest Roberta (trading as 
Roberts Bros), electrica] engineer, 21, North Parade, Bradford. will 
be heard on June 21 at the County Court House, Manor-row, Brad- 
ford. 

The Automobile Electric Lighting Synd.(Ltd.) and the Polkey Auta. 
mobile Electrio Lighting Купа. (Ltd.) are being wound up volun- 
tarily, and meetings of creditors will be held at Mr. А. В. Lancaster s, 
Queen's College, Birmingham. on May 34, 

The Lepel Wireless Synd. (Ltd.) is being wound up voluntarily 
and Baron von Lepel and Mr. А. Holt have been appointed liqui- 
dators. 

A meeting will be held on June 27 at 79-81, Queen-street. London, 
E.C., to receive an account of the winding up of the Electric Tram- 
ways Construction & Maintenance Co, (Ltd.) 


— = —— 
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PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note. —The undermentioned Applications (except those marked 1) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
Of inventions. W hen comviete Specification accompanies application, an asterisk ts affixed, 


March 8, 1910. 

5.735 Dockinc. Pendants for electric lamps.* ‚ 
5,747 Арлмз. Insulatine cups for televraph, telephone and other electric wires. 
5,766 Hirst & Вх: «к. 


| Time-limit overload devices for actuating the no-volt releas? 
ЗРЯ devices of circuit-breakers and mctor starters. 
» 1 


Avams Мес. Со. (Cutler Hammer Mfz. Co., U.S.) 
electric switches, * 


5.818 Patterson. Electric safety lamps for use in mines or other like places. 
5.822 Davinson. Thermoyales or thermo-electric couples. ® 

5.823 FANNING & NELLIS. Electric switching mechanism. *® 

5.835 NEULORFFER, Insulating wall boxes for electric apparatus.’ 


Electromagnetically actuated 


March 9, 1910. | "M 
5.896 TavioR. Obtainine continuous currents from alternating-current circuits. 
9.917 Siemens & HaiskE Акт.-СЕз. 


Rectifier for high-tension alternating currents. 

(Date applied for, 28:°5-09.)*t 

5.926 BENNETT. Sockets of incandescent electric lampe. 

9,934 ]синзом. (Chemische Fatrik Griesheim Elektron, Germany) 
maintenance of long electric ares. (Addition to No. 11,060/99.) 

March 10, 1910. 

965 JaNpus Arc Lamp & Evectric Co., Jones & CasrRELL-EvANs. 

985 SMITH. Green & Grover. Alternatine-current induction motors. * 

035 Perersson. Charvine electric resistance furnaces. (Date applied for, 2/0;/09.)*f 

Evy & Fuster Акс Lamr & Engineering Co. Electric water heaters, 


March 11, 1910. 
6,124 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Ger- 
many.) Alternatiny-current commutator electric motors.’ 
6,125 SteMens Bros. 


Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Ger- 
many.) Regulation of electric frequency converters. * 
6.132 Bru Ker & Hoover. Locking device for electric lamp-hclders. 


6,160 Avams Mra. Co. (Cutler Hammer Mfc. Co., U.S.) Electric switches.® 


March 12, 1910. 
6,190 Bisuor. Locking nuts on insulator attachments of telegraph poles and for other 
like uses. 


6.191 Ewart. Electric lamp-holders and lamp caps for same. 
6.207 Bastian. Electrically heated appliances or apparatus. 


MEgSuIN & Со. А.-С. Electromaenstic apparatus. (Date applied for, 12/3/39.)*t 
6,256 Lanpr. Electrical speed indicator.* 


ALLMANNA SVENSKA ELEKTRISKA ACTIEBOLAGET. Single-phase commutator 
machines. (Date applied for, 2 809)*t. = | 
6,292 В.Т.-Н. Со. & \Мвьмозе. Protective or indicating devices. 


March 14, 1910. 
6,312 Hatt. Automatic eoneration of electricity for motor cars. 
6.353 Apams Mra. Co. (Cutler Hammer Mtv. Co., U.S.) Electric switches.* 


6.397 \Мстевам LAMFEN Акт.-СЕз. Support tor incandescent filaments. 
plied for, 13 3.09.)*t 


Axt.-Ges. Brown, Bovert & Сте. 
plied for, 18 11.09.)*+ 
6,403 Акт.-СЕз. Brown, Boveri & Cie. 
pli:d Юг, 1, 4. 09.)*{ 


Production and 


Arc lamps. 


(Date ap- 


Driving of single-phas2 motors. (Date ар- 


Driving of elzctric rail vehicles. (Date ap- 


` March 15, 1910. 
6.431 HALL. Terminal ends of el:ctric cables. 
6.432 Harr. Electric generators for motor cars. 
6,433 HALL. 


Electric wiring for supplyine current for motor cars (conduit system). 
6,526 Capitaine. Incandescent lamps. (Date applied for, 9/12'09.)*t 
6,531 SUNDERLAND & Римновв. Elctric control of encines, dynamos and batteri2s. 
6.535 BARNARD & EowARDs. Controlling devices for elzctric motors.* 
6.536 Вуескьу. Multiple arc làmps.* 


6,553 Jevons & Geren. Electric welding. 


March 16, 1910. 

6.589 SrANIAR & CLEGG. Supporting electric wirine conduits in position. 

6,594 TURNBULL, Balancing apparatus for three-wire and the like electrical-distributing 
systems, 

6.595 WaterHouse. Electric licht pendant fittines.* 

6.596 & 6.597 5снотт & Сен. Electrolytic apparatus having a liquid annular anode. 
(Addition to No. 14,288 09. Date applied for. 30/3/09.) *f 

6.624 ZWEIGBERGK. Dynamo-electric machines. 

6.633 FiELD & FERRANTI. 


Circuit-break^rs and th» like. 

6,634 Lorne. Dynamo-electric machines of the homopolar typ2. 

6.653 BoscH. Maensto-electric ienition machines. (Date applied for, 18'5/)9.)*t 

6,654 Siemens Bros. & Со. (Siemens & Halske Akt.-Ges., Germany.) Automatic 
telephone exchanges.’ 

6,658 Savzer. Holders for the filaments of incandescent electric lamps. 
for. 9:3 5.) %t 

6.667 В.Т.-Н. Co..& D'Arcy. Electric enerey meters. 
Date applied for. 20 Э 09.) Comprised in No. 6,555, dated 20/9/29* 

6,663 B.T.-H. Cl. & WepMoRE. Protective devices for electrical transmission and dis- 
tribution 59512115. (Date applied for, 18.10 9. Comprised in No. 17,031, 
dated 18,10, 29.)* 

March 17, 1910. 

6.681 Dixon. Electric trolley heads. 

6.704 CHARLTON. Systems of electric wiring and apparatus relatine thereto. 

6,706 MARSHALL. Machines for the manufacture of flexible metallic tubes or for armour- 
ine insulated electric and other cables.* 

6.719 ВкірсЕ. Make-and-break contact devices for electric circuits. ® 

6.743 Boot & TARRANT. 


_Electrically-operated signalling for railways or tramways. 
6.746 GATINAUD. Electric accumulators.* 


STORA KOPPARBERGS BERGSLAGS AKTIEBOLAG. 
of charging the same. 


(Dat> applied 
(Addition to No. 6,555/99. 


Electric furnaces and the method 

(Date applied for, 19:3 09.)%t 

6,782 COMPAGNIE FOUR LA FABRICATION DES CoMPTEURS ET MATERIALS D'UsINES A GAZ. 
Recording £alvanometers and other instruments operating with a very small 
turnine moment, (Date applicd for, 15 5 99.)*t 

6,791 B.T.-H. Co. (А.Е.С., Germany.) Rerulatine valves and the like. 

6,792 В.Т.-Н. C». ё Wepmore. Electric circuit interrupting devic:s and the like. 


March 18, 1910. 
6.814 Етек, Moore & FurtgR. Electric road lamps. 
6.825 NEAvE. Controllers for electric motors.* 

6,865 Pizzuti & FERRARI. Shortening electric waves.® 
6.867 Apams МЕС, Co. (Cutler Hammer Mte. Co., U.S.) 


6.868 KonECKE. Three-phase current arc lamp. (Date applis Jj е 
6.870 АчсЕк. (Walter Everett Anger, U.S.) Е е „шыш 
Уи ылм:;- Е 1115. Calculating devices for electrical quantities 
6,875 Siemens & Harskg Akt.-Ges. Semi-au ( 
applied for, 18 3 09.)*t 
6.876 DN Telerraphic relays. . 
6,881 TUCKER. urrent coll-ctors for overhead electrical tramways and light railways. 
6.694 В.Т.-Н. Со. (С.Е. Co.. US) Electric measuring eel oie a i i 
6,895 mU xd System for us? in lone-distanc: telephony. (Date applied for 
IV * 


t 


Motor cantrollers:® 


tomatic telephone exchanges. (Date 


‚12.335 MacDiARMID & BATES. 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. де 


41 Controlling electric circuits. 
5,427 Appison. Switch for use with electric transformers. 
459 McCLELLAND & Ferranti Limitep. Maximum current indicator for electricity. 
‚685 HuGHEes. (Murray.) Wireless electric fog signalling apparatus. 
Electric sparking plugs. 
(n Hope. 


Metal casings of electric fuse boards. 
GHADIALI. 


Totally de-energising overhead dangerous electrical wires the moment 
they snap. 


LANCASHIRE Dynamo & Моток Со. & STELLING. 
dynamo-electric machines. 


6.770 Twaites. Electric accumulator. 


WESTINGHOUSE METAL FILAMENT LAMP Co. (Lederer.) Metal filaments for incan- 
descent electric lamps. 


SIEMENS Bros. Dynamo Works & Koss. Starting of clectric incuction alter- 
Nate-current motors. 


7,106 Moser. 
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Rotors of alternating-current 


6,956 


Synchronous alternatine-current machines with automatic regulation 

of the tension or pressure. (Addition to No. 6.103,09.) 

7.410 De DatiLLENs & Joris. Portable electrically-driven drilling machines, 

7.471 JaBuRG. Arclamps. (Date applied for, 28/3,09.) 

8.025 Baker. Electric switches. 

8.077 SEoSwick. Electric lamp holders. | 

8,345 Moser. Self-regulatine alternating-current additional machine or booster. (Dave 
applied for, 14/7/08.) 

8.351 В.Т.-Н. Со. (С.Е. Co., U.S.) 


Electric incandescent lamp-making machines. 
8,582 


Максом & МАКСОМІ'Ѕ WIRELESS TELEGRAPH Co. Transmitters for wireless 
telegraphy. (Addition to No. 29.119 07.) 

9.035 Hicoins ё SHERIDAN. Electric signalling systems for railways, 

9,094 KEeuNEDY-McORnaooR. Electric circuit closers. 

9,194 Cottier. Locking electric incandescent lamps to their holders. | 

9,427 Monascu. Means for producing phas? displaced electromagnetic oscillations. 

(Date applied for, 21, 4/03.) 


9.693 JoeL. Portable electric lamps. {Addition to No. 11,106/08.) 
9.706 Hirst & KRAUSE. Electric fan motors. 
9.996 BROCK. 


Joint for tramway or railway rails and the like. 

10,175 Мом UcRiMorr. Electrical shding contacts. 

10.348 Bramptor: & ОзвовнЕ. Conduit fittines. (Addition to No. 8.601 /09.) 

10,594 В.Т.-Н. Co. (С.Е. Co., U.S.) Protective device for electric distribution syste ns. 

10.607 Key ENGINEERING Со. & ANDREWS. Conduits for electric conductors. 

10,663 Brazit & Соосн. Protective devices for aliernating-current systems. (Cognate 
Application, 22,551 09.) 

10,739 Росн & Butt. Junction fittings of metallic conduits for el:ctric conductors. 
(Post dated 6/5/99.) 

11,154 Patterson. Galvanic batteries. (Date applied for. 26/4/09.) 

11.326 Ессьвз & HADFIELD. Trolley retrievers for electric cars. 

11,765 Lecter. Openwork or armatures for reinforc:d concrete structures. (Date 
applied for, 18,5,98.) T 

11,842 CowrER-CorEs. | Regenerators for use in the electro-zincing process. 

12,286 Hart. Magneto-electric iznition apparatus for use with the iznition systen3 of 
internal-combustion engines. 

E'ectric switches, 

El*ctrodes for electric furnacss. ; 

12.709 Evectrotytic ALKALI Co. Connor & Этиввз. Electrodes for electrolytic 
purposes, 

12.744 


W. T. HENLEY's TELEGRAPH Works Co. & М№М!снот$. Electrical fuse carriers. 
12.774 McLean. Brush-holders for dynamo-elsctric machines. 
12,917 Mavor & Mavor & CouLson. 


Controlling the speed of bodies driven by alt:r- 
nating-current el-ctric motors. 

12,970 Le Branc. 

13,010 Јоннѕон. 

13.041 


12.507 RUTHENBURG. 


Systems for electrically controlling searchlights from a remote point. 
Electrical torsiomster. 


Siemens Bros. Dynamo Works & Kross. Suppressing electric current; due to 
harmonics in the wave-forms of alternatine-current dyaamo-electric macaines. 

13,059 Grafton & JOHNSON & PHitLirs. Alternating-current generators. | 

13,129 Monnier. Distributine box fcr underground cables with multiple electrizal coz* 
ductors.  (Dat» applied for, 6/0:03.) 

13.655 В.Т.-Н. Со. & RICHARDSON. Switchboards for electrical installations. 

14.165 Митлико. Arclamps. (Post dated 25:8 99.) 

14.209 Pickrorp. Tetephonic transmitters and the like. 

14.244 May. Telephone system. 

15.032 Kozesnik. Third rail electric railway systems, 

15.317 Рвотт. Electric motor. 

15,389 HINDLEY, HINDLEY & STANFORD. 
bustion engines. | 

15,421 us Со. & Dawson. Current-collecting devices for dynamo-electric ma- 
chines. 


15.578 Kennepy-McGrecor. Electric switches. 

15,854 Siemens Bros. & Co. & Ferreira. Electrical mercury switches operated by a 
vehicle passine along a railway. СЕ" 

16,004 BLUEMEL. BLUEMEL, BLuEMEL & Знил. Electrically-controlled pne matic dis- 

patch tubes, cash railways and the like. (Addition to No. 3.770,08.) "T 

16170 Hunt & SaAnbvcsorr Founpry Co.  Alternating-current dyna mo-eiectric 
machines. 

16,631 


El-ctric ignition apparatus for internal com- 


Axt.-Ges. Brown, Bovert ET Cie. Contro) of dynamo-alectr'c m.chinery in 
jos lighting installations worked with accumulators. (Date applizd for, 
14/3/08.) 

17,137 Foss. Sound intensifiers for telephone mouthpieces and the like. 

17.353 Berry. Electrical heating apparatus. T 

17.450 FEssENDEN. Wireless sienalling. (Date applied for, 8/3/09.) 

17,653 MUELLER. Hivh-tension mazn?tos. (Date applied for, 4/8/08.) 

17.664 MugttER. Mavneto-electric machines. (Date applied for, 25/2/09.) 

17,824 Futter. Electric dry batteries. 

17.909 Geiser. Arc lamps. 


SiguENs Bros. & Co. (Siemens & Halske Akt.-Gos.) Electric contro’ of clocks. 
18,534 Boscu. 


20 Lo MU distributor for electric ignition apparatus, (Date applica for, 

18,950 CLEMENT. Telephone exchange system. 

19.057 K&LviN & JAMES WHITE, CHETWYND & CLARK. 

19.111 FgRIEDRICH. Regenerating electric accumulators. 

19.210 В.Т.-Н. Со. (С.Е. Co, U.S.) Dynamo-electric machines. 

19.263 Epwarns. (German. fFusibl? cut-outs for electrical apparatus. 

19,424 TRENTMANN. Electric lighting devices for life buoys. 

20,003 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Се.) Adjustable 
transformers for polyphas? electric alternating currents. 

20311 Broxam. (Geb. Siemens & Со.) Arc lamps. 

20,413 Dusseris. Electric switching devices for controlling electro-magnetic clutches.4 

20,656 BoscH. Current distributors for the ienition devices of internal combustion 
engines. (Date applied for. 7.4 29.) 

20,832 Weinert. Carbons for arc lamps. 

20.841 Kincssury. (Western Electric Со.) Selector switch. 

20.842 KINGSBURY. 


(Western Electric Co.) Automatic selective switching apparatus. 
20.882 Jenkins. Electric hand lamps. dá : 


20.922 Justice. (Kunsch & Jaeger Ges) Photographic recording apparitus ior gal- 
vanome*ters, oscillographs and the like. 
21,113 Crompton & Co.. MACFARLANE & Burse. Electrical regenerative control арра* 
31524 que and systems. (Date applied for, 3/3/09.) 
| KINNER. Iron poles for telegraphs. telephones i 
21.374 Сев. SIEMENS & Со. i A 


Electrodes for arc lamps. (Date applied for, 510/08.) 
21,763 ALLGEMEINE Ei EKTRICITATS GES. Centrifugal pumps and tre like. (Date 27 


Magnetic compass?s. 


ПЕЕ Te for, 24/9/08.) 
: ESZAROS, FAwNs & McCracken. Metallic fil 
22,385 HowE & TAYLOR. Electric switches and the ыо pne 


T B 
a e s |] 
8 В.Т.-Н. Со. (С.Е. Co., U.S.) 
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22.768 СнкіѕтоРн & KLEIN. Arc lamps. 

23,177 Isaacson. Maeneto-ignition apparatus. 

23.853 Scumettz. Charging electrical accumulators or secondary batteries. 

24,185 Siemens & Haske Axt.-Ges. Electric signalling installations. (Date applied 
for, 21 10 08.) 

24306 AtiGEMEINE ELEKTRICITATS Ges. Continuous-current motor generators or 
transformers. (Date applied for, 22/10/08.) 

24.632 МА: рем. Electrically reset gravity escapement. 

24.771 WaTERHOUSE. Combination coupline for electric conductors. 

24.812 Stemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Telephone exchanges. 

24,892 Brameton & Osporne. Conduit fittings for electrical and other purposes, and 
the manufacture of same. (Date applied for, 10/4/09.) 

25.028 Moroney & Ross. Telephone transmitters. 

25.259 Burton. Electric insulators. 

25445 МокрЕнтокт. Electric fuses. 

25,733 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) 
fittings. (Addition to No. 8,263 09.) 

25.883 Stemens Bros. & Co. (Siemens & Halske Akt.-Ges.) 

25,902 SIEMENS Bros & Co. (Siemens & Halske Akt.-Ges.) 


(Addition to No. 6,037.05. 
27.033 Mitton, Generating alternating currents. (Date applied for, 30/1/09.) 


27,103 BoscH. Carbon holders in marneto-ignition apparatus, current distributors or the 
like. (Date applied for, 27,7;09.) . 
27.245 Еыво. Krupp Акт.-СЕз. Regulating devices for direct-current dynamos. 


(Date applied for. 18.3.09.) 
(Date applied for, 7/1/09.) 


27.446 RAWLINGS. Tumbler switches. j 
27,472 FALK. STADELMANN & Co. & CHARLES. Means for holding globes or shades in the 


galleries of electric light, gas and other fittings. 

27560 Timar. Electromagnetic igniting device for arc lamps. 

27.757 NAVARRO. Supports or insulators for carrying electric conductors or cables. 

28.184 Stertinc TELEFHONE & Evectric Co. (Telephon Fabrik. Ákt.-Ges. vorm. J. 
Berliner.) Electric switches. 

28 363 Siemens & HALSKE Акт.-Скз, Telephone exchanges, (Date applied for. 5/12/08.) 

23.452 Stevens Bros. & Co, (Siemens & Halske Akt.-Ges.) Telephone exchanges. 

28.825 eee & Harske Axt,-Cres, Telephone exchanges. (Date applied for 

12:08.) 

29,491 Скеміѕсне FABRIK CRIESHEIM-ELEKTRON. 

Seda. (Date applied Юг, 23,12,08 ) 
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COMPANIES' MEETINGS AND REPORTS. 
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ALLGEMEINE ELEKTRICITATS GESELLSCHAFT.—The annual report 
states that business ів satisfactory, but prices have been affected by keen 
competition. Producing costs have been reduced owing to lower prices 
of raw materials and to improved methods of manufacture. The value 
of the work executed by the machinery department between July 1, 1909, 
and March 31, 1910, was 11,000,000 marks (£550,000) in excess of that 
for the previous corresponding period, and establishes a record. Elec- 
trical locomotives, both for passenger and goods transport, are in course 
of construction, and are of various sizes up to 1,800 H.P. А system of 
power transmission for very high voltages has been perfected, and а new 
factory for this work is already partly in use. The turnover in small 
motors has increased considerably, and this department is being enlarged. 
The output of the turbine works showed an increase over last year of 
30 per cent., and this department now employs over 3,000 workpeople. 
The cable works at Oberspree were well employed, and the output showed 
an increase of 6,000,000 marks. The cable works have to meet the demand 
for higher voltages, and 30,000 volts may now be considered normal, but 

у no means indicates the probable limit. As several departments аге 
badly situated for enlargements, а new factory is in course of erection, 
and will be completed about the end of the year. ‘The incandescent lamp 
Works show an increase in output owing to the growing demand for metal 
filament lamps, though there is still a steady demand for carbon filament 
lamps. The total turnover of the undertaking for the first three quarters 
of the current year has declined slightly compared with last усаг owing 
to a decrease in orders from the Berlin Electricity Works, but orders on 
the books at present are 18,00,000 marks in excess of those at this time 
last year. The land at Henningsdorf has been laid out for new works. 


ANGLO- ARGENTINE TRAMWAYS CO. (LTD.)—The gross receipts during 
1903 were £1,938,887. 13s. and the working expenses £1,207,222. 6s. 2d., 
leaving £731,665. ба. 10d. Adding £12,839 brought forward, £24,099 
interest, &c., the total was £768,603. 18s. 84. After paying the annuity 
to * City Company " (£70,660) and interest on debenture stock and 
preference dividends, and the 6 per cent. interim dividend on ordinary 
shares, the balance was £80,972. 17s. 3d., and the directors recommend 
à tinal dividend on the ordinary shares at the rate of 6 per cent. (less tax), 
which will absorb £70,625, leaving £10,347. 17s. 3d. to be carried forward. 
The tota] length of the combined tramways is 332 miles of single track. 

he great development of traffic makes some form of relief necessary. 
Applications were made last year by Buenos Ayres Western Railway Co. 

"Т à concession for an underground line from Plaza Once to Plaza Mayo 
ap the Port, and by other parties for concessions for the construction 
о underground railways. In these circumstances the company 
ae advisable to apply for a concession for the construction of 
а T The National Government granted a concession to the 
Pe yres and № estern Railway and the Municipality granted to the 
sires B ee the concession. for constructing subways: near the 
к aN ee Western Railway will, therefore, construct their tunnels 

ч кдн [ds will not interfere with any of the proposed subways. 
[Йе es concluded with the Municipality authorises the construction 
traction e of an aggregate of over 10 miles to be worked by electric 
Pany is ta м with the company’s existing system. The com- 
ib tls ud to the Municipality à tax of 6 per cent. of the gross receipts 
pality din oe No new taxes are to be imposed by the Munici- 
Е d pm of the concession, The concession for the whole 
fiebat x Е а. company, including all lines recently acquired, 15 
MA m" ars trom March 18, 1910. The directors have arranged to 

¢ Metropolitano tramways, which are at present held on lease, 


Electric fuse 


Telephone exchanges. 
Electrical mercury switches. 


Manufacture of anhydrous caustic 
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Insulation of windings in electrical apparatus. (Date applied for’ | and in order to provide funds for the construction of the subways, the 


purchase of the Metropolitano tramways, &c., the directors ask for power 
to create and issue £6,000,000 5 per cent. debenture stock, to rank after 
the existing 4} per cent. debenture stock, and to increase the second 
preference share capital by £500,000 and the ordinary share capital by 
£1,500,000. It is also proposed to increase the dividend on the first and 
second preference shares respectively from 5 to 51 per cent. 

BARNSLEY & DISTRICT ELECTRIC TRACTION CO. (LTD.)— The total 
revenue for 1909 amounted to £9,043. 125. 9d. and expenditure to 
£7,141. 2s. 5d., leaving a profit of £1,902. 10s. 44. Adding £196. 4s. 54. 
brought forward, the total is £2,098. 14s. 9d. £200 has been placed to 
depreciation and reserve and £350 to sinking fund for redemption of loans 
and debenture stock, and after paying the preference dividend for the 
year (£1,320) the balance (£228. 14s. 9d.) has been carried'forward. The 
net result is £150. Ox. 4d. better than in 1908, although the receipts 
from traffics and parcels show a decrease of £406. Os. 8d., due to strikes 
in the coal trade and bad weather. The expenses show a reduction of 
£683. 10s. 114. 

CITY OF BIRMINGHAM TRAMWAYSE CO. (LTD.)— The directors’ report 
for 1909 states that they have decided to recommend the shareholders 
to equalise the amount paid on the whole of the ordinary shares by 
returning £4 per share upon each ordinary share upon which £5 has been 
paid. This payment will be made out of profits, and will leave a liability 
of £4 per share on all the ordinary shares. After providing £12,000 for 
debenture interest and £12,083. 6s. 84. for preference dividend, the 
surplus on the past year's working was £38,516. 16s. 9d.  Deducting 
£2,104. 148. forinterim dividend at the rate of 5 per cent. on the ordinary 
shares for the June half-year, there remains £36,412. 2s. 94. The direc- 
tors recommend an ordinary dividend at the rate of 5 per cent. for the 
last six months and a bonus of 5 per cent. (making 10 per cent. for the 
year), and the payment of £24,188 (£4 por share in reduction of paid-up 
capital of $5 рог share upon 6,047 ordinary shares), £5,910. 0s. 9d. being 
transferred to reserve. ‘The traffic receipts, compared with the previous 
year, show an increase of £3,360. 145. 5d., and receipts from advertising 
and interest on investments show an improvement of £4,019. 9s. lld. 
A reduction of £4,246. 15s. 7d. has been effected in the cost of main- 
tenance of tramways and payments to local authorities. The price pay- 
able by Handsworth Council (£72,174) for the company's Handsworth 
undertaking has been received. The Council are under obligation to 
grant а lease of the cable tramway to the company from the аще of pur- 
chase to June 30, 1911. An agreement has been entered into with the 
Council for the operation of through services from Birmingham, through 
Aston, to the terminus of the Perry Barr route in Handsworth, and from 
Aston, through Handsworth, to West Bromwich, when the cable line is 
electritied, and the Villa-road line reconstructed. and open for traftic. 
Notice has been received from Yardley Council of its intention not to 
exercise its option to purchase the electrical plant at the Yardley power 
station. The company have protested against the charges made by 
Birmingham Corporation for repairs to permanent way of Bristol-road 
tramway. The lease of the tramways provides that the decision of the 
City Surveyor is to be final on all questions or differences that arise under 
the lease in regard to value, repair and construction. The company 
applied to the Corporation to appoint an independent person as arbitra- 
tor, but the Corporation refused to depart from the terms of the lease. 
The Corporation has acknowledged the claim made against it for loss of 
traffic receipts arising out of the delay in completing the reconstruction 
of the Bristol-road line and £540 has been paid. The working of the com- 
pany's undertaking by the joint committee continues to show satisfactory 
results and the arrangement lias been further continued. 


ELECTRIC SUPPLY CORPN. (LTD.)—At the meeting last week the 
chairman (Mr. J. Stone) said that in future the company would depend 
solely on its own earnings, as the final payment under the guarantee had 
been made. Originally it was estimated that at the expiration of the 
guarantee the company would be earning 5 per cent. on its shares, but 
that would not be accomplished for several years, although the table of 
progress showed a steady advance. Soon after the flotation of the com- 
pany the electrical supply business was revolutionised by the introduc- 
tion of metal filament lamps, and that upset their calculations, which 
were based on the carbon lamp. Their view, that the metal filament 
lamp was bencfiting the company by bringing the light within the means 
of small consumers, had been verified by the results. 


FELTEN & GUILLEAUME.LAHMEYERWERKE, A.G.— The directors’ 
report for 1909 states that all their factories were kept well employed 
throughout the year, but owing to the generai fall in prices of elec- 
trical machinery the results were comparatively poor. The cross 
trading protit was M.13,993,100 (£699,655), compared with M.14,618.900 
(£750,945) in 1908, while the net profit was £181,200, against £256 400 
The dividend is 6 per cent , against 8 per cent. in 1908. s 

LEAMINGTON & WARWICK BLECTRICAL CO. (LTD.)—Capital expen. 
diture during 1909 was £798. ls. Sd. in respect of mains, &c., for supply 
of electricity in Warwick and other equipment. The accounts show a 
credit balance of £5,504. 16s. 94. from the tramways and electricity 
supply. Deducting expenses (£1,281. 2s. 54.). interest and provision for 
renewals, there remains £2,458. 15s. 5d. Adding £282. 16s. 5d. brought 
forward, the total available for distribution is £2.741. lls. 10d Ehe 
directors recommend a dividend at the rate of 9 рег cent. on the e 
shares. The unsatisfactory weather during the year had an i 
effect on the traffic receipts. The number of installations connected at 
Dec. 31 was 206 (exclusive of tramway load), and was equivalent to 
7,870 8 c.p. lamps, compared with 7.402 8 c.p. lamps in 1808. 

MUSSELBURGH & DISTRICT LIGHT & TRACTION CO. (LTD.)—The 
accounts for 1909 show an available sum (after providing for deben- 
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ture interest and including £131 brought forward) of £3,811. The 
directors recommend the transfer of £2,000 to reserve and renewals 
fund and carry forward £1,255. This would permit of a dividend 
of 2$ per cent. on the preferred shares, and the directors hope this will 
be paid towards the end of July. 

PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD.)—The chairman 
(Sir W. Evans-Gordon) stated at the meeting last week that the receipts 
from the tramways had been better by £17,300 and the reccipts from the 
lighting increased by £3.400. Working expenses of the tramway were 
£24,300 less and the working expenses of the lighting part were £8,000 
less, Since Nov. 30 the working expenses had been further reduced, so 
that for the four months of the current year, compared with the corres- 
ponding period of the previous year, they were well under 50 per cent. 
for both tramways and lirhting. 


There had been а great improvement 
of the electric lighting branch, and he thought a further extension was 


certain to take place in connection with the use of electrically-driven fans 
and punkahs, Once the people used punkahs they found it impossible 
to do without them, because they gave such an increased amount of 
comfort in a country where is was hot all the year round. They had 
earned enough to enable them to pay a dividend upon the ordinary shares 
at the rate of 7} per cent. They were now clear of the arrears of pre- 
ference dividend, and the directors considered the position so satisfactory 
that they would be quite justified in paying an interim dividend later on 
on these shares for the first half of the current year. 

REUTERS TELEGRAM CO. (LTD.)—The directors! report for 1909 
states that the balance for distribution amounts to £4,002. 6s. 9d., in- 
chiding £603. 18x, 10d. brought forward. Ап interim dividend of 23 per 
cent. has been paid, and the directors now declare a dividend of 4s. per 
share (21 per eent.), making a total distribution (tax free) of 5 per cent. 
for the year, £256. 143. 9d. is carried forward. 

ЗАО PAULO TRAMWAY, LIGHT & POWER CO. (LTD.)—The gross earn- 
ines during 1909 were $2,439,485, operating expenses and maintenance 
charges $846,626, net earnings $1,592,859, less taxes, &с., $11,986, bond 
interest $300,000 and dividends $978,866, surplus $242,005, provision 
for renewals $150,000, transferred to profit and loss account $92,005. 

WOKING ELECTRIC SUPPLY CO. (LTD.)—At the meeting last week the 
chairman (Mr. John Ashby) said that the total revenue for the year 
(£13,837) was between £600 and £700 less than in 1908; but the expen- 
diture was also nearly £300 less, owing largely to a reduction in cost of 
coal and to other economies effected. After meeting debenture interest 
and preference dividend, they were able to pay a dividend of 5 per cent. 
on the ordinary shares, to place £1,000 to reserve and to carry forward 
£617. 153. 64. "heir customers were increasing at a greater ratio than 
at any time in the previous history of the company. On the whole the 
directors were satisfied with the report, and they considered the business 
of the company was in a healthy and satisfactory state. They were push- 
ing their business in Chertsey and Addlestone, where they started doing 
work last усаг. At Chertsey they had opened a shop where the residents 
could obtain particulars as to cost of wiring. бе. 
proached by towns where they had no powers to supply, and asked if 
they would supply eurrent in bulk for distribution by the local authority 
or a local company. They were considering that proposal. They had 
put the matter into the hands of their co-director (Mr. Bowden). They 
had been asked to go to Cobham, but they should not incur further 


capital exponditure unless they could satisfy themselves that they would 
receive a fair and adequate return on it. 


They had been ap- 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


DE LAVAL IGNITER CO. (LTD.) (109,408 )—Reg. May 3, capital 
£1,500 in £1 shares, to carry on the business of manufacturers of and 
dealers in dynamos, electric motors, switchboards, resistances, general 
switchgear appliances, controllers, accumulators, &c., and to adopt an 
agreement with R. E. Bentley. Private company. В. E. Bentley is 
first director. Reg. оћсе, 64a, Broad-street, Birmingham. 

HARPIN & CO. (LTD.) (109,290.) — Reg. April 20, capital £2,500 in £1 
shares (1,500 6 per cent. cumulative preferred), to take over the 
business of electric lighting and power engineers carried on at Birming- 
ham and Dudley as John Н. Harpin & Со. Private company. First 
directors, К. С. N. Holloway, J. Н. Harpin and P. T. Holloway. Reg. 
ottico, Bank Chambers, 47, ''emple. row, Birmingham. 
` NEW AFRICAN CONCESSIONS SYND. (LTD.) (109,512.) —Reg. April 29, 
capital £50,007 iu £1 shares, to acquire the undertaking of the African 
Concessions Synd., to carry on the business of suppliers of electric 
light, heat and power, builders and constructors of public works, «о. 
First directors, W. А, Wills, Hon. В. J. Delays Tollemache, А. H, D. 
Cochrane, W. Praeger and P. S. Inskipp. 

J. Н. WALLACE & CO. (LTD.) (109,263.) — Reg. April 27, capital £5,000 
in £1 shares, to carry on the business of hydraulic and general con- 
sulting engincers, electriciane, manufacturers of and dealers in elec- 
trical and other machinery, &c. Private company. First directors, 
J. Н. Wallace (chairman), J. К. Sickman, Е. E. Greenwood, W. L. 
Bowker and J. Perry. 

STATUTORY RETURNS. 

ANGLO-AMERICAN TELEGRAPH CO. iLTD.)— Return to Feb. 18 gives 
capital as £7,000,000 in 4539.920 ordinary stock, £3,230,040 preferred 
ordinary stock and £3,230,030 deferred ordinary stock. АЦ stock 
taken up. £7,000,009 pail. Mortgages and charges, nil. 


preferred shares of £5 each. 
sie taken up. £682,569 paid, including £160 on 160 shares for- 
eited. 


£6,000 in £1 shares. 
considered as paid. 


HASTINGS & DISTRICT ELECTRIC TRAMWAYS CO. (LTD.)—Capital in 
return to March 29 is £500,000 in £5 shares (50,000 preferred). 40,000 
preferred and 28,235 ordinary shares taken up. £5 per share called 
up on preferred. £200,000 paid. £141.175 considered as paid on the 
ordinary. Mortgages and charges, £250,000. 

LEICESTERSHIRE & WARWICKSHIRE ELECTRIC POWER SYND. (LTD.) 
Return to Dec. 21 gives capital as £20,0C0 in £10 shares, 1,990 shares 


taken up. £10 per share called up on 1,470 and nil on 520. £17,740 
paid (including payments in advance of calle). £40 remains in arrears, 
и 14. paid on 10 shares forfeited. Mortgages and charges, 
‚250. 


LONDON ELECTRIC SUPPLY CORPN. (LTD.)—In return to March 1 
capital is £1,050,000, in 200,000 ordinary shares of £5 each and 90,600 


111,000 ordinary and 69,840 preferred 


Mortgages and charges £387,355. 
NEW ARC SYND. (LTD.)—According to return to Jan. 12 capital is 


5,557 shares taken up. £1,557 paid. £4,000 
Mortgages and charges, nil. 


NORTHALLERTON ELECTRIC LIGHT & POWER CO. (LTD.)—In return 


to March 9 capital is £6,500 in 2,900 preference shares of £1 each and 


12,000 ordinary shares of 6s. each, of which 1,151 preference and 4,561 
ordinary shares have been taken up. 


Mortgages and charges, £5,400. 


£2,519. 6s. has been received. 


RHYMNEY VALLEY & GENERAL ELECTRIC SUPPLY CO. (LTD.)— 


Return to Feb.9 gives capital as £5,000 in £1 shares (2,500 preferred). 
2,101 shares taken up. £1 per share called up on 930 ordinary and 2s. 
on 354 preferred. #955. 14s. paid, leaving £5. 6s. in arrears. £817 


considered as paid on 817 shares. £4. 8s. paid on 80 forfeited pro- 
ferred shares. 


Mortgages and charges, £900. | 
TURNERS & MANVILLE (LTD.)—Heturn to Feb. 22 gives capital as 


£50,000 in £1 shares. 20,012 shares taken up. £10,621 paid. £9,391 
considered as paid. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


HINDHEAD & DISTRICT ELECTRIC LIGHT CO. (LTD.)—Issues from 


March 7 to April 9 of £950 debentures, part of a series of which par- 
ticulars have already been filed. 


PAIGNTON ELECTRIC LIGHT & POWER CO. (LTD.)— Issue on April 15 
of £400 debentures, part of a series of which particulars have already 
been filed. 


THOMAS L. SCOTT & CO. (LTD.)— Particulars of £3,500 debentures, 
created Aug. 20, 1909, have been filed, amount of present issue being 
£2,500. 


Property charged, company's undertaking and property, 
present and future, including uncalled capital. No trustees. 


CITY NOTES. 


ape 


MEMORANDA (May 18).—Bank rate 4 per cent. (since March 17, 
1910). Price of silver, 2414. per oz. Consols 81{ —82 for money ; 
811—821 for account. Consols Pay Day, June 1; Stock and Shares 


Continuation Days, May 25 and June 8; Ticket Days, May 26 and 


June 9; Pay Days, May 27 and June 10; Mining Shares Carry Over 
Day, May 24. 


Prices or METALS (London).—Copper, cash, 56% ; three months, 
56%. Lead, English, 19; —13! ; foreign, cash, 123—124; three months, 
123—101. Spelter, 213-22). Tin, English, 149—151; foreign cash, 
1504; three months, l5lj. ron, Cleveland, cash, 49/7, and three 
months, 50/6. 


BERGMANN BLEKTRICITATS- WERKE (A.G.) (BERLIN). —The turnover 
for the past year was 37,586,500 marks (£1,879,325), against 23,031,600 
marks (£1,151,580) in 1908. An increase of capital (8,000,000 marks) 
has been decided on, bringing the capital to 20,000,000 marks. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the five weeks ended April 1 was 
743,051 compared with 693,472. E 

CASTNER KELLNER ALKALI СО. (LTD)—An interim dividend at 
the rate of 12) per cent. is announced for the six months ended March 81. 

COMPANIES STRUCK OFF THE REGISTER —The following were struck 
off the Register of Joint Stock Companies on May 10 :— 

Electrical Bleaching Co., Electrical Regulating & Lighting Synd., 
Electrical Supplies, Rubber & Ebonite Co., Electric Lamp Regenerating 
Co., Electric Railways Co., Electro-Voelker Synd., Hillgrove & Armidale 
Electrical Corpn., McGuire Mfg. Co., Meyra Electric Со, Sulphides 
Reduction Co (New Process) (reg. March 27, 1902). 

HOLSWORTHY GAS & ELECTRIC LIGHTING CO. (LTD.)—At the statu- 
tory meeting last week the chairman (Mr. W. T. Kivell) said that they 
hoped in a fortnight's time to be in a position to place the contract for 
the installation of electric light plant in Messrs. Christy & Co.'s hands. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)—A dividend 
has been declared of 7в. per share, making 6 per cent. for the year (the 
same as for each of the last five years). 

STOCK EXCHANGE) NOTICE.—The Stock Exchange committee have 
ordered a further issue of $1,500,000 7 per cent. cumulative preference 
E Г. the Mexican Light & Power Co. (Ltd.) to be quoted in the 
oficial list. 
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am Corporation. ..... ye i2 ; ; : „АЕ 89 
im minster & District .. s 3v] 1 + g | 2: ! 
атоск Corporati EA IM 168 | i | 2004 |- | 
ishire Trams Co an 86 | — 6 os t 106 
D shire United "ur j 12 | 145 | — E 18 1.57 n 34 
йаша... уу. ЖМК ҮЧ ДК eee 5| | 7366 |- Ag 
Mis Corporation ........ A edel les. б А г E 
Ld Corporation. «ss». Ap ee) № 23.188 — 26 
Тее dose i TIS rien y: A га = Se: I» 60 
Tena Corporatio tatur 594 + j с Е | . 
uno Overhead RI ^M 2| ис M 34 SEXE И Pt 
UsndudsobColwynBayR “a 010 | + 235 y P 3,752 
Loa County Council ve ü 13 E^ | 18 193.398 5960 
TM ERG SE bolt as Sas §23 IM ET 
ыы ay 14| 586 TM res T | Е t od 
т к анд, ^ rari ns: 108109 |+ 640% 
rl nd Ж СШ | s . nee pend 
Кит ................ „м | 22% A 10 аз i 
politan Dist. Raila. 2229 | + 4 {> 
етого на Els Ау; , S 195 M, 124 13 за. 73 
ddleton <. irams .. å 4 | 1072 б 18 204 2s F 9, 
аы н сеи а. 3,421 aay 
м rporation........ , 6 | 15 Е 1.075 19 205 168 L ont У 
Кема dom дн ui и Hey e (de Е s 
e. 8 - Ў б ; OK 
луп Corporat IM Я г S 7, $6 ae j- 189 
iem. dation S| 29 E ы 70 
ал, Ат Нуе ол & el ub os 
ыу В, Corpor Кыр 2 6| бй = 21| © 4 
(W.A) Elec Trams | | Ж JN ANC E 
ент o veh BE: 13 У ғ" на 139 
nouth Cor MELLE | 1,437 : К ж. ШЫ 
аа 104000 ‘s 6 ен > ‘1951 39 E 
Pa Craton 117 Ls] d = 3) ie 2,173 
Roe Corporation... ae 1.876 | + 1: A 2 y 37 
y. ion... l 67. 134 | 1: gis 
Salford Corporati IT n. 2| one = 52 а 33,930 170 
S 10 eae i 2| * < x 4.09 
ии... 90587 6 85 = r iB re z ue 
poration | ji "ied J 5 1.331 8 
Store Trams... с А 9 e >= | TM Y ix Г 9 
South Surita bec ja „ 14| i5, Scl] T 18 | 20} 
ER НЫ ВЕ. a 
y в 2: E» | d 2 { зро 415 «3 
Зри Tramways xí 6 | 817 | + 4 T | 2.4150 |. 24.720 
sor тапмаз... о и 4 53 | 18 pU 7 
Sundarla Ту é,&c.,Jt.B n ” С 4 4 Di | É 14.403 3 $ 11 
nd JtBd. 15 | | А 
Sunderland Corporation | . 247 | = 18 AN 2,52] |3 
Swansea tri + ig z Y 18 4 35: : 19 
Swindon Trams a DRAN Ф " 1.129 |+ 8 7; 355 |= 105 
Tenet Corporation ...... E. MA SANA eR a) 2| 6.738 MES 
r An d а 127 49 11.418 Ma 
Tyneside and District. at РА 6 129 d 5 | 15 17 Р Е a Yur 
dar 1108 Co. Sea 49 | + 1 ЧА 7.565 + DH 
W District Cone-it > 6 16 , 2 I8 | 2 
Уа Corporation =a | s а) 3m | = iml 2 лі | 8j 
Wat Оп Corporation, med S- yi m 20 | 19 A he 230 
м: mit Ble) Е 
- are "ТҮ ; ks | 9 . X = r T 
Wolverhampton Co, val я E 2361 | + " Ф 13,218 + 516 
“Worcester pton teres Ў 6 6! ex ES 5 11.523 
rexham о ваа ж 413 + r4! 18 yon n 121 
Tertii yg nre enn » А 846 | + 28 18 7 hi re 40 
Yorkshire N ЧР y | — 5| 6 5082 „= 148 
....| 16 xz ора po 264 
: 1327 | 2| 18 388 + £4 
20 1,668 | i- 9 
24.032 | 
1 
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Е Dive 
IVI- 
Ә ірвнр МАМЕ, Price | 
a Tues RATE D 
Мау 17 PER CENT,| U!VIDEND BUSINESS 
_ May 17 |Y 6 
E! AF SEHEN Dus. Days то 
iol 60 ectricity Supply T MAY MP 
| | Boar i Е 
10 4/6 | D nemouth & Poole E 
10) Ue | Do ede Cont, Curs lec. Sup. Ord. .. £ High- 
st. | Be рН n АЫ i Ee a rr mel M 
TI end Pre vss) Spi 527 b | Mang | 
ó en x ed.) s... p 1 e ‚А ul ER 
et. | 4% | Er 7 per ny de Elec. Sup. Ord. .. 03—105 : zi O | Feb, Аче А T 
5 2/6 ры Elec. Su : Co 49; "secat o] н P ey: 71—7i 6 7 6 Jan, July fi E 
5 28 | Do. 4i О End & City) repas И Аме ТС. 0 | March. 3:2 ар 
St. | 4% Do. 4| per Cent. Pref & City) El. Sup. Co 100 —103 | 3 Y Oi теч Е cma 
St. | 44% Do. те Cent. Deb. ee eds 3j—44 |514 9 | June, Dec dier 
5 е | Do. City Undert ix Bore ER ATTE AE ere Sav i: 
‘ee Ex n 231^ Б fed.) aca e -— €D., Е . 
St. | 4195 | Kod pelis eere Na Cum. "Pref й и : 0 t | Jan, jus SM ds 
10 9/0 | Cit ч рег Cent. D saa ria sant x —4} 5 35 162 IS 
I0 6/0 | Do of London en ew (red.) ......| Ne Ы 5: О | Jan, July Os 
el"| gee. | Ба; 5 per На Hd aloe a tes eal В 6 | Магн... | ++ 
St. | 44%] Do. ү Cent. Deb. Cris РИ: lom 5 16 2 June, Dec й: 
5 .. | Count } рег Cent. 2nd Deb (red... .- (2 2-13» |,Ж 12 Fab Айа | CEEI 
5 5% | Do. у of Durham Elec - Stock (red.) ..| 1 1 —125 4 0 | Jan, July | 125 1% 
i Pe Contr UD Cent. non adds, ree 45 "s Eos 4 У : June, ый Ye) e 
о 6/0 ond . Pref. .... : — а Ma 29 
Jue Па ЗЕД. Esos. он Я 
4° ч : i este e e re У 1 "T .. 
iar 3/6°| Falk Soe Det Sines (red.) ...... inris Ж Feb, Aug "p > 
5% | D Second Deb, Stock ii i tt 103 —106 | 4 : EL Mar Бары с... 
St. 44% Do. оре сеп. Сит uppiy Qa, ОЕ sass MAL 4 9 Ur Ju у T 
5 6 : st $ s» @eveteoeesn 8 а .. Y 
5 4/0 Hove Electric ер, Stock (red) ........... wea April, Oct 100} 100 
5! 6% | Censington & конь Ord. е.а ненна, 101 —104 | 4 15 0 | Mar, Sept ng г 
st | 4% Do. 6 per Cent. Ist Pret. бой; лыла /—7| |5 © o | Feb, Aug am. 
St. | 476 AME tg Gent, Deb. Stock ( ЕТ ч —/ 5 6 : | April, Oct | oe 
St fee (Joint St: Клее. Co. НЯ M MICA 418 0 Feb, Aug | ++ | s+ 
3 1/2: | qe Зы Deb. Stock Cea. of) 43 6| Jan, July | ++ | 
| 5 3/0 | ndon Electric Si S аў: э 478a 9.0. V; te 9.0 у c. 96 —93 | T 4 .. 
St. d Bo " per Cent Prel, Ord. оконное У . um. : ] : | April, Oct 
5| 2/6 TEN, OR EUR ent. еее. $— ап " 55 
8| 2/3 | “bo ра аи fit |1540 nn үл 
| St. 41% D . $ per Cent. C ме | —94 4 Маг Se e ee 
St. | 31% | Be 4} per Cent: Deb. Pref POMMES 3l —4} | 4 9 , ept oe У 
te | з о C * eb. ЖЫТ E | 4 an, 1 * 
tp ALS на бт ее FEET + 
Neweas ec. Corp. for P. D А ock (red.) ae | 4 | ап, July . 
g 5% astle Elec S: = ° “ist Mort 83 — 85 4 0 me у 
c о Ро 5 in -. upply Ord Olt. Deb. 9 4 1 | une, Dec oe 
100 4Y" ч per Cent. по ра 7 —9J 6 Jan | "e mm 
(M) SY") morth Metro. ent, non Cum. Pref «eere: u-4 [4 50 fanden! asil at 
10 9/0 | Notti Metro. Elec. Power at, Deli, 02359? cur usos pee "ees eon aca 
5| 4/6 Oxford Elec Electric Ord Sup. 5 Morts..... Lt р ? 6 поте PA Dk 
5| 5/0 | Б lectric Ord. е ees | р —101 | Jan x3 9» 
S 3/6 | t James' & Pall Mill VET nine rune Ars 111—121 419 0 ‚ July T $ 
| St. apo, BS 7 per Cent. ape Ord. с | 61—7 : 0? 6 March NES WA 
5|... Smit! 34 per Cent. тит: 8)1—9 || 0 O| March .... iod 
| 5 4/ Sot age. Markets Elect procs leet) 5.55 o{—7} | 4 J 0 Feb ет "T 2x 
St. 5% | TAM s kets Electric Sup, Ord...» 85—88 |3 б. зо Need IM. 
l| es Sout! о st Mort Stock { y аля | 14 - 2} Jan, J | . oe 
0/8; 1 Metrop' a CK (red.) eae A ЭЖ == л | V eda uly aS 
КЕЛЛЕ КЕШТЕ ЕКЕ 
3^ | 9. ? 151 Deb EE €i. £t nn adt —! 6 e? Ж 
5 21 m Electric zb. Stock (ted)... ene ded. Wm ГАШ Ee "s 1024} .., 
| St. | 43% Do. Jut eyon Piel. eere resi hos a Г 9 6, reb Aug | 2! Ў 
УА Biens ни 1—1 ЕТ 
5 2/3 'Stminster Elec S ort. Deb ‚ | 2 —21 | e A , t 99! 
s Do. dco ai^ ee Ord sonst eens | 2 pril, Oc {| ез 
4} рег Сет С o4 A SR AE 73 —§| $ A t 
| it e TT RT 1—8} | р 10 Ар, ©; T Š 
ПА LEA с = | 2 ^ LE 
Electric Rai aL OT Tan sept | 88 | 
| | | ailways and Tramways | Jan, July | > | "t 
t. 4^* Bake . | $3 
2 | e & Waterloo Avs P | 
1 0/6 Do. ? Sa Trams Pref Bor Deb. Stock 
St, | 45% Da. "Tun C. nt. Cum P: EA SERM es ep. 95.698 4 
St. 45% B'ham & Ist Mort, Deb As ЕЯ iJ 2 0 Jan, July | 46) 
I 99 Bristol Si 1l ind Tr ims и : | E Ww ew te дд? і [2 TH à April y voj 
0! 4" i. ammwavs & С 1 а eb. St ee I2 —R8f J i dpt ады «xil 
St. 4° | Do. Cum. Prof. нн AMETS Ord. 2. Stock. | B = a Ho 0 gale July | ў .. 
fj | Do. 4 por Gent fully paid) ет 3-4 5 5 6| Jan July | : 
10 30 British Electric T. A Rei Fog ны zi 7 8 11 0) Jan, July 83 + 
S E Do. 6p An Э action Ord Оа а | RT 1 5 3 n Feb, Aug 7 
U о Dc D r Cent. Cun e db Ele а 10 > О & „а 
= PANER e nt. Рег AO ч AS EN 319. D) Feb. A ; 
t. == © C 1 р. JAM tual | СО 1) i ^5 ea Aug . 
St. aa Central А Deb; Stack. «occa; 9) 91 715 0 June, Dec 
St 2", Do. 4per Cert line Stock isses Bow ON rh AED AUR 
ld qui Do uerit С Pret, Stock eese 6-7 670 M NOS 
St. 4^? | Ch a 4 p г Сеп Е 55 88 р т 6 Feb, дем T 
ж: 2/6 City of dE iston & Hri Dp tite е £5 312 б! „Бер. ARS 3 7 
St ps Do 4 po Cen im Trams, 5 " ая St £ 103.3. 17 0 Feb. i e T - 
Р № NIE ` er rit. lat M 4 EC m. Pret 9 —12343 é SE PLE 
St. ge ji & South bie bs RI Eis Dess. zs Pret. — 4i 29 420 jm July | 1021 
St 5? vie A eut Ehe y. Con. Crd C x $4 hi st quet ^ July | 9 
St 5". Do. (lojo) :. Perp. Pref, (1891). 31 Wt 319 ( April, Ost | 
St Stg Бо. (190) iere ar m 910 0 Apnl, Oc Sed: 
ot. ) - ] ) D 105 = kid ) Oct 
Gt. du. Do. (1923) teens ee dorso 102 e 412 6 XS Aug | 34| 
10 Hr 25. 4 рер RIMIS Moos: BI ды 415 б CO, Aue i 
10 yr ор Сиве nt Perpetual Ри... MO cr B E FED Aug | a 
Ted, Duro Jetted Teams, ы per Cots РЕ... Qc». ee eb, Aug | .. 
10 4/0 = Ns rti ern & e E RR UN АННЫ Id = is TG 0 mee Ан: 101 
5t. I0. D E e * гї, T - & В, i ; Qr TS ne 3 Nt D 5. Feb, ae ~ А 
s ІН о. 4ге Cent. рер. n 4 СР. bar. f^ 1) , Aug © nm 
EET Las tire m » SICK .. . El. ; » "LE ч ; 
10 x : Do. ES eria Ei с. Traa E i. Len T pa >i AT єє Aup | d 
10, 6", TROP e, cocco Ун. буя эл LER ddp TS Feb, Ang | .. 
5 tDo. OF ака РАНО ео Е cdd Gh}. duy ig i 
ot 4. * Do E r Cert Pret ea or eka (2 77 be м l, Juiy 97 
Я WM АЯ нике. 3—4 a eg A n Sept | 19 
SE pL ива Mi cdv IAE ppl, Oct ES 
t. ee | Lan irk l 2 eb D b. Stock Vet Pref. . | d | 42 6 t9 0 M ir 0 : 
Rc gres nets eas а. ae igen’ C iS ae ne ; 
St | 4% Do. n United Trams i rior Lien Deb, Stk 97-12 6 0 0 In iy 
+ Фр dessai CA Cnt, 1st M o Gum. Pret. b! —33 » "ABE - и Julj А 
1 1/0 g сеў Con. Ord St Г t. Deb. Stoc 2} EL 913 X Feb; aes А 
| tropolitan Е! à x AE 2 J lan 5 
| . Do. - М re р Г: ATT) i SO 7 eee яе га со 72 x p Ti с July . 
St. Yt Do 5 MO а S [t d. ee ies. ee: Но p. Tu ` 
=ч Se р> fie EU Et. Ar M Ace kn c Fel, ane 6), оз 
St 21% Do. Surph Cent. Deb. Stock... 4 е" 
ае Do. соко ристе Consolidated. 1:12] СОЕ Е 
St 24 Do, А. pe Cent т tren | КЕ i$ 00 : D TA 1 
. 3% D er Cent. Ртеегепсе..........., i^ ore M s in, July ; 
St. 34% Do 3l per Cent. PM ab k A: 59 91 1 | ) К Ане } 
| $ per Cent. eN Pref. ..... 86 —83 D @ "eb, Ац ; | 43 
ebenture Stock V Eds ёо 2289 J 19 % S e d 6, 
TP 92 253 3 196 Eh! Aue М ji 
І А «i vo, Aug cid Ы 
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са ELECTRICAL COMPANIE 


tS" SHARE LIS1T.—Continued. 
Price КАТЕ M Last Price RATE 
Divi- МАМЕ, Tuos., PERCENT DrvIDEND к ў DIVIDEND USINESS 
Я свмь Мау 17 | Упиово| DUR 9 DEND or Каша E May i? тарар, 2% Dum | ° DS 
Electric Railways and Tramways— Continued. 
ВЕ 34% | Met. Riy. 3j per Cent. “ А” Deb. Stock.. 


<< on Metropolitan District Railway Ord...... 


High Lowe 
es est. —' 
1 Е в. d 
| 24t—24i i Э Я eb Jur 00| 2$ | Amer. Telephn. & Telegh. Cap. St. ......| 139 —141 | 5 :3 6 sá 141... 
se | Do. Extension Pref. (5 рег Cent.)...... —70 xe Feb, Aug 5; о. Coll. Trust $1,000 4 per Cent. Bds| 93 —95 |4 4 6 | Jan. July EE кж» 
St. 34% | Do. Assented Ext. Pref. (Int. Guar. by pt Do. 4% Cons. Bonds 1936 .......... 104 —105. 1314 6 .. : . 
Und. Elec. Rlys. Co. of London, Ltd.)) 71 —73 |416 6 Feb, Aug t Anglo-Portug'se Tel. 5% 131 Mt. Db. Stk.)  99&—1014| 4 18 6 | Mar, Sept ee 
St 3% Do, 3 per Cent. Consoltd. Rent-charee 75 —77 3 18 0 Јап, July Chili Telephone хооотоооосе ө 000-86 680-828 7 16 —8 fy 4 15 9 | August .. ы 
ds 4% Do. 4 per Cent. Midland Rent-charge| 100 —103 |317 6 | Jan, July Monte Video Telephone Ота............ i—! 7 0 0, Nov .. T 
5614 | Ро, Guar. Stock 4 рег Cent...... eO 101 ~193 |3 17 0 ar, Qu t Do. 5 рег Cent. Pref. ................ 1—i 5 14 6 | May, Nov 
St. 69 Dc. б рег Cent. Perp. Deb. Ѕїоск......| 142 —144 | 4 3 3 | Jan, July Rt National Co. Pref. Ѕќосі...............| 104 —1054| 5 15 6 | Feb, Aug 
St. | 4% | Do. 4 per Cent. РИН. onean] 96 —98 14 1 0 Jen, Jus St. Do. Def. Stock "| Ó234—1251| 4 15 6 | Feb, Aug 
.» | Potteries Electric Traction Ord. ........ E i» pril, Oct 10 Do. 6 per Cent. Cum. Ist Pref.........| 10 —102 | 5 10 6 | Feb, Aug 
1 0/6 | Do. 5рет Cent. Cum. Ртеѓ............ it 6 14 О | Feb, Aug 10 Do. брег Cent. Cum. 2nd Pref.........| 10 —10 | 5 10 6 | Feb, Aug 
St | 44%) Do. 4$ per Cent, Deb. Stock..........| 82 — 5 S 3| May, Nov ( Do. 5 рет Cent. non-Cum. 3rd Pref.....| _5#—54. | 4 11 0 | Feb, Aug 
| ‚ Met. Elec. Trams. & Ltg. 6% Cm. Pref. + е T et. Do. Deb. Stock 3$ per Cent. (red.)....| 97 —99 |311 0 June, Dec 
St. | 4% | Dc. 4 per Cent. Deb. Stock.......... 67 —71 |512 6 | Jan, July t . 4 per Cent. Deb. Stock (red.)......| 931—100} 3 :9 6 | Jan, July 
100. 5% | Sunderland Dist. Elec. Trms. 5% 1stMtDb.| 58 —63 |718 O | Jan, July -.| 41% | New York Telephone Co. 30 yr. Bnds....| 98—99 |411 OJ- .. 
ee Undergd E.Rys.Lon. 6% In.bds.withcoup:| 38 —40 = jane Dec Oriental ............................] 1—18 | 4 15 0 | April, Oct 
.. | 5% о. 5% Prior Lien Bonds............| 1004—1011 4 18 € 9 Da брег Cent. Cum. Pref. ..........| 1—1 411 O | April, Oct 
s. | 44%] Do. 44% Bonds with coup. 5 ........| 88 —90 |418 0 e St. | 4% | Do. 4 рег Cent. Red. Deb. Stock......| 86} i 41) 6| Jan, July 
“1 4% | Do. 4 perCent Ist Power Но. Dbs. ..| 97 —99 14 10 {> % | Telephone Co. of Egypt 44%Db.Stk.(red.)| 100 —102|4 8 0 | Jan, July 
-« | Yorkshire (W.R.) Elec. Trams. Ord....... 4 КЕ March .. 3 United River Plate......... eere eere 11] 5.9 0 | ]uly .... 
$ ee Do. 6 per Cent. Cum. Pref. vans E | ве 8 Do. 5 per Cent. Cum. Pret 4054405400 4—5 i 4 9 0 June, Dec 
Bt| 44 | Do. 4$ per Cent. Ist Оебз.............! 78 —8 511 0| Jan, July St. | 43% Do. 4j Deb. St. Көд................ 103 —105 | 4 5 6 | Jan. July 
о лезе PMs sy Ce M na 4—3} |818 0 | Jan, July 
n. "M 4 D 
St. | 44%! Ancho Cable Со. 44 % Deb. Stock ....| 101 —103 | 4, 7 0 oe Globe ee ао ет Gum oe 104—11.|15 9 O|Sp,DeMrJu 
| Id Aron амаа Otd РЕ г 6 8 0 А U Do. 6 per Cent. Pref. ed e 7 А И 13 —13 4 8 0 оми 
7:4. о. ^69 Cum. В PECES — ril, Oct \ "т" 128 —131 14 11 6 | April, Oct 
р 951 wa оз Ord....... WAHRE p : 5 6 April, Oct Submarine Cables Trust (Cert.) .......... | T 
о eL vovv tate Seopa PAARE Gu dere. —1 $ 1 Ze ‘ 
E 6/0 | British Insulated & Helsby Cables Ord...| 6-7 | 7 3 0 | July, Feb Colonial and Foreign Electric | P 
5. 3/0 с. 6 per Cent. Рге!................. 51—61 | 4 1€ О | Jan, July Railways, Tramways, &c. i T К. 
St. 44%! Do. 4$ рег Cent. Ist Mort. Deb. (red.)..| 103 —106 |4 5 О | Jan, July . Anglo-Argentine 5% Cum. Ist Pref, ......| 484%. |5 2 6 | April, Oct 
St. | 44% British Thoms'n-Houst'n 44% Ist Mt.Db.| 101 —104 | 4 6 6 | Mar, Sept ; Do. 5% Cum. 2nd Pref..... оаа... LAAR 15 5 © | Jan July 
.. | British Westinghouse 6 per Cent. Pref..... i— h m Feb, Aug - (St. Do. 4% Deb. Stock ............„...| 3201—92 | 4 7 0 | June, Dez 
100 6% | Do. брег Cent. Prior Lien Dbs. (rd.)..| 98 —10016 0 0 © 9355. |4} Do. 41% Deb. Stock ...... ооо: 9 —93 1412 0 - 
St. | 4% | Do. 4perCent. Mort. Deb. Stock...... 53 —61 |61: 0! Jan, July 57161. | 5% | Auckland Elec. Trams. 5% Deb. (red.)....| 105 —107.| 4 13 6 | Jan, July 
St. | 44% | BrushE. Eng. Co. 44° Perp. Ist Deb.Stock| 39 —44 |10 4 О | Mar, Sept | ° Brisbane Electric Trams. Invest. Ord ... 6) —? 4 8 0.| Мау... 
51.41%! Do. Perpetual 2nd Deb. Stock........| 25 —29 |15 10 0 Jan, July Do. 5 per Cent. Cum. Pref. ........ 5 —$ 4 15 O | May, Nov 
5 5/0 | Callender’s Cable Con. Ота.............| 91—10 16 3 0 | Jan, July Оо. 4} per Cent. Db. Prov. Certs.......| 101 —10$ |4 6 6 | Jan, July 
5| 2/6 | Do. 5 per Cent. Cum. Ргё{........... 58—56 4 11 O | Jan, July T British Columbia El.. Rly. Df. Ord. ......| 142 —197 | 5. 9 0 | Mar, Sept i 
St. 449% | Do. 4} рег Cent. Ist Mort Debs. (red.)..| 1024—1041| 4 6 0 Nov, May 9 ' | Uo. Pref. Ord. Stock ........... ore T —126 |415 0 | May, Nov 
1! 1/9;| Castner-Kellner Alkali Со............... 2i— 5 3 9 | May, Nov „4 21lst. 5 Do. 5% Cum. Per». Pref. Stock...... 103 —110|411 0 1c July |. Be 
St. 4196 | Do. 4$ рег Cent. Ist Mort. Deb. (red.)..| 104 —107 |4 4 0 | Feb. Aug . i Do. 4$ per Cent. Ist Mort. Debs.......| :02 —104 | 4 6 6 | April, Oct 
e. (0/7: | Chadburn's (Ship) Telegraph Ord. s.s... #—1 6 11 9 | March .. . Оо. Vancouver Power Debs. ...... ..| 102 —105 4 5 6| Јал, July 
1! 0/7} | Consolidated Electrical Co...... КАП x i-i 7 0 О | August . Do. 44% Perp. Con. Deb. St. ........ 103 —105 |4 0 0 е 
1| 0/6 | Consolidated Sienal Со....... Ее —| 7 0 0 | April, Oct ; Buenos Ayres Lacroze Trams Ist Mt. Db.| 98 —101.| 4 19 y Mar, Sept 
10/7; | Do. брег cent. Cum. Pref. .......... 4—1 6 O O ! April, Oct Buenos Ayres Port & City Tram, ist Mt.| | ят 
3, 3/0 !*Crompton & Co (Nos, 1 to 85,000) ...... #—{ 15 0 О | Jan, July Deb; Stock ооа rv Li. 95 —98 |6 2 O| Feb, Aug н ҮТ 1 
100, 5% Do. 5 per Cent. Ist Mort. Debs. (red.)..| 88 —91 510 O an, July Calcutta Tramways (1 to 137,610). ....... 41—45 4 2 6 | Mar, Sept "m ” 
1 0/7; | Davis & Timmins .................... 1—1 T Mar, Sept о. о рег Cent. Cum. Pref. .......... 44—5 |5 0.0) Jan, July | | +. | 
51/2} | Dick, Kerr & Со. Ог@...........›.+45... $—1 600 Sept. .... > Do. 4}% Ist Deb. Stock (red).........| 93 —102 | 4 8 0 Jan, July A | 
9 0/71] Do. 6 per Cent. Cum. Pref..... esse] tarl A JS 5 3! Sept .... : .. | Cape Electric Tram Shares ............ i—i - ve "E 
St.44196 | Do. 4} per Cent. Deb. Stock.......... 99 —102 | 4 8 О | Jan, July .. 1/3 |tCity of Buenos Ayres Trams Со. (1904) Sh.) 5#—5# |4 9 € | EMyAN | `+ | 
©, e. | Edison & Swan United (* A" Sh.) (£3 pd.) #—й E Feb, Aug T о. 4 per Cent. Deb. Stock.......... 37 —100 | 4 0 0 | June, Dec че ` 
T Do. (£5 раїд)...................... 1—8 |9 3 O | Feb. Aug .. Colombo Tr. & Ltg. 5% Ist Mt. Db....... 94 —37 |5 2 6| May, Nov р Шы. 
St. | 4% Do. 4perCent. Mort. Deb. Stock (red) | 65 —?0 | 5 14 O | June, Dec T Electric Traction Co. of Hong Kong 5 per m | | 
St.| 5% | Do. 5 per Cent. 2nd Deb. Stock......| 79—82 |6 2 0 | Mar, Se T Cent. Ist Mort. Реьз................. 82 —83 | 6 0 9 | June, Dec Ко ш 
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Temperature Coefficient of Copper. 

IN our Correspondence columns during the last two or 
three weeks some reflections have been cast upon the tem- 
perature coefficient of copper adopted by the Engineering 
Standards Committee, and just as we were going to press 
last week we received a letter from Mr. Е. J. О. Howe, 
pointing out certain supposed anomalies. This letter 
appeared in our last issue, and in case it should be thought 
that the allegations are irrefutable, we think it well to 
make some further reference to it. Mr. Номе, after start- 
Ing with logarithms—which may very well be dismissed 
from the question as immaterial to the issue—remarks 
that no standard temperature is mentioned by the Engi- 
neering Standards Committee in their resolution adopting 
а coefficient of 0:00238 per degree Е. He therefore adopts 
60°F. as the standard temperature, and is surprised that 
he obtains some discordant results. N ow,since Mr. HOWE 
18 no amateur, we should have thought he would have 
known, ш common with those engineers who are concerned 
with submarine cables, that the temperature implied by 
the Engineering Standards Committee is the one that is 
universally adopted as the.starting point for temperature 
о namely, 32°F. The correct formula involves 
the'square of the temperature; but for commercial pur- 


| poses the Committee thought it sufficient to adopt 0:00238 ` 


as a mean value, and consequently a simple straight line 
law is the result. Thus the formula for the resistance R, 
at temperature /? in terms of the resistance at 32°F. is 


В,=Ез»{1 + 0`00238(#—32)\; . . . (І) 
or, if an observation at 60?F. is in question, 
В, = Hg x 1:06664. . (IL) 


HaviNG worked out a wrong result from the Engineering 
Standards Committee's coefficient through a wrong assump- 
tion, Mr. Ноте points out that it differs from what he 
understands to be Messrs. CLARK, FORDE and TAYLor’s 


result, namely, 
R 


60 

1-06665' 

This is practically identical with the result (IL) given above; 
and, indeed, it would be curious if it were not; for surely 
it is common knowledge that the temperature coefficient 
obtained by Messrs. CLARK, FORDE and TAYLOR was adopted 
by the Engineering Standards Committee, and we believe 
we are right in saying that the figure has been verified by 
any number of independent measurements. We think our 
readers will agree that Mr. Howe's statements are rash in 
the extreme, and if the contents of the book recently re- 
viewed in our columns are of the same character, we can 
only say that the letter in question gives very good support 
to the review so adversely criticised by * A Lover of Fair 
Play," whose criticisms would have been better left un- 


written. 


Ве= 
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Free Trade versus Protection. 

Ат the meeting last Monday, organised by the National 
Electrical Manufacturers’ Association to discuss the com- 
parative effects of Free Trade and Protection upon the 
electrical industry, the audience was not quite so large as 
might have been expected, but there is no question that 
all were keenly interested. Although the sympathy of the 
meeting seemed to lean toward Protection, a good deal of 
support was given to Free Trade. Mr. J. E. Kinasaury 
in opening the discussion, as will be seen in Another 
column, laid stress upon the advantages of keen competi- 
tion, which necessarily resulted in the highest possible 
efficiency. He remarked that the extent of the imports 
that we desired to exclude amounted to only about 10 
per cent. of the home consumption, and although we might 
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exclude this proportion, and might have our home market 
more to ourselves, there was a possibility that our foreign 
market would become less and our output as a whole 
diminished. То а large extent the argument was one of 
the general good against that of а section of the community. 
Mr. Hvco Hirst, on the other hand, spoke as one who had 
suffered from the present state of things. He laid stress 
upon the desirability of the country being more of & pro- 
ducer and less of a consumer. Under proper conditions 
there was no reason why the great bulk of the population 
should not be producers, with great advantage to the 


country as а whole. Also, Protection would mean a larger 
output and thus diminished costs. 


ET 


WE think that the impression left on the minds of many 
of the audience was that much of the argument of both 
sides consisted simply of expressions of opinion, whereas 
it would be very desirable, if possible, to produce facts. 
Perhaps at the adjourned meeting we may be told how 
much of the present position is really due to competition 
at home and how much to competition from abroad. Also, 
it would seem, if Mr. KINGSBURY is right in his 10 per 
cent.,that the maximum increase in output under Protection 
would be about 10 per cent., which is not very much,and this 
is on the assumption that our exports are not reduced by 
retaliation. There is not much doubt that in past days, 
when other countries were not producers, we had nothing 
to lose by Free Trade. The position at present is by no 
means so clear. Unfortunately, the subject is exceedingly 
complex, and we doubt whether more than a small propor- 
tion of those who have the subject at heart have sutfieient 
knowledge of political economy to enable them to arrive at 
any clear judgment. It is also, perhaps, a little doubtful 
whether any discussion will change many minds. Never- 
theless, we welcome the step taken by the National 
Electrical Manufacturers’ Association, and we hope it will 
result in a clearer understanding of the case. 


=e 


Dolter Surface Contact System. 


Or all the troubles from which surface contact systems 
have suffered, that of live studs has been the mast persis- 
tent. A system may work perfectly in theory, and it may 
appear that such a thing as a live stud is almost an impossi- 
bility, and yet in practice this trouble is very liable to occur. 
This is, doubtless, the reason why so many systems have 
failed. The latest to suffer in this direction is the Dolter. 
It appears that live studs have been noticeable at Torquay 
to a larger extent than the Board of Trade think desirable. 
Certificates have been issued from time to time permitting 


the system to continue in use, but with the intimation 


that the conditions must improve. Some little time ago a 


certificate was issued by the Board of Trade for one year, 
with the proviso that if matters did not improve within 
the first six months of that time no further certificate 
would be granted. This period has now expired, but, un- 
fortunately, there has not been the desired improvement, 
and consequently the Town Council are considering what 
are the best steps to be taken. It is to be regretted that 
this result should have ensued, as in certain towns a sur- 


face contact system offers very marked advantages from 
the wsthetic point of view. 


Electric Traction in the Hoosac Tunnel.—The “ Elec- 
trical Review and Western Electrician " states that plans are 
under consideration by the Boston & Maine Railway for 
the elimination of coal and oil burning locomotives in the 
Hoosac Tunnel in Massachusetts. Should the change be 
made, a power plant will be established near South Adams, the 
tunnel will be lighted and ventilated by means of electricity, 
and onlv electrical engines will be used to draw the trains 
through the tunnel. 

Electricity Meter Approved by the Board of Trade.— 
On May 21st the Board of Trade approved meter No. 307,722, 
deposited at the Board of Trade on Nov. 14, 1908, by Messrs. 
Siemens Bros. Dynamo Works (Ltd.) and known as the 
Siemens-Schuckert Alternating Current Meter, Type W10, 


-and the means provided for fixing and connecting such meter, 


described in the specification and instructions deposited with 


the Board of Trade and dated and numbered May 7, 1910, 
and H. 6,284. 


Automatic Telephony in Chicago.—<According to the 
“ Electrical Review and Western Electrician," the Subway 
Telephone Construction Co., which recently obtained the 
telephone franchise of the Illinois Tunnel Co., propose to 
instal a complete automatic telephone system in Chicago, the 
system to be in operation by June, 1911. With regard to the 
charges, the Companv state that after 10,000 telephones have 
been installed, the prices for unlimited service in the business 
districts will be :—10,000 to 15,000 telephones, 7s. per month ; 
15,000 to 17,500 telephones, 14s. per month ; 17,500 to 20,000 
telephones, 21s. per month ; and 20,000 telephones and over, 
28s. per month. It is stated that the charges will not at any 
time exceed 16 guineas annually for telephones in business 


establishments and £10 annually for instruments in private 
residences. 


Magnetisation Curves for Small Iron Wires.—In a 
recent issue of the “ Physical Review" Мг. J. A. Veazey 
describes an investigation of the magnetisation curves for a 
sample of iron wire one mil in diameter, the experiments being 
made with the object of obtaining an idea of the relative 
magnitude of the molecules, or groups of molecules, constitut- 
ing the elementary magnets of which a large magnet is thought 
to consist. If the magnetisation curves showed changes 
indicative of sudden alteration of magnetic flux in the wire 
the inference would be that the groups were of the order of 
one mil in magnitude. The apparatus used was a modifica- 
tion of that emploved by Ewing. The curves obtained were 
perfectly smooth, and the conclusion reached is that the 


elementary magnets, of whatever kind thev may be, are less 
than one mil in order of magnitude. 


Long Lived Tungsten Lamp.—According to the “ Elec- 
trical World " a 250 watt tungsten lamp in the bakery of the 
Arlington Hotel, Hot Springs, on April 11th closed its unusual 
career after having burned continuously for 24 hours a day 
since October 7, 1908, thus accomplishing the extraordinary 
life of over 13,000 hours. On one of the three known occasions 
when the lamp was extinguished it was turned out for the 
inspection of the members of the Arkansas Public Utihty 
Operators’ convention in session at the hotel, and although its 
long life at that time occasioned much interest, it continued 
burning 114 months more, finally having its filament separated 
by an accident to the 8 н.р. steam engine driving a dish- 
washing machine near by. This engine was mounted but 
6 ft. away from the lamp, and was operated я number of hours 
each dav during the life of the lamp. Оп the date mentioned 
the belt came off the engine and the latter ran away. When 


the excitement had subsided the lamp was found to be extin- 
guished. 


Cable Interruptions. 


Assab —Perim 


* 


Date of Interruption. 
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Suakim—Jedda ............. «eee tree see May 6, 1910 
Bonny-Duala .......... eee eene nerunt s. Мау 6, 1910 
Madagascar— КВейпїөп.............................- Мау 12, 1910 
Reunion —Mauritius 
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Royal Commission on Mines.—The King, on the recom- 
mendation of the Home Secretary, has approved of the recon- 
stitution of the Roval Commission on Mines for the purpose 
of an inquiry into the health and safety of persons employed 
in metalliferous mines and quarries. The new commission 
will consist of Sir Henry Cunvnghame, K.C.B. (chairman), 
Mr. В. А. 5. Redmavne (Chief Inspector of Mines). Dr. J. 8. 
Haldane, M.D., F.R.S., Mr. J. S. Ainsworth, M.P., Mr. В. M. 
Greaves, Mr. R. A. Thomas (General Manager of the Dolcoath 
Mine, Cornwall), Mr. R T. Jones (Secretary of the North Wales 
Quarrymen’s Union), Mr. W. Lewney (Secretary of the Furness 
Iron Ore Miners’ and Quarrymen’s Union), and Mr. U. Lovett 
(Secretary of the National Union of Quarrymen). Mr. T. E. 


Bettany and Mr. G. W. Chrvstal. of the Home Office, will act | 


88 joint secretaries of the Commission. 


Statistics of Cable Breakdowns.—In a recent issue of the 
“Electric Railway Journal,” Mr. H. C. Stott, of the Inter- 
borough Transit Co., gives the following record of high-tension 
cable breakdowns on the 11,000-volt distribution system of that 
Company from January, 1904, to January, 1910. 


я Miles of In In In External 

Year. cable. joint. bend. cable. causes. Total 

1904 ......... 390^ Zu d. xu duy d we do suus 3 

1905 ......... 1... 0... 0... 1... 0б.......... 1 

After Earthing the Neutral. 

1905 ......... 351 ... ser ake axe ЖООШ ие, 50 

1906 ......... 353 3 eS Hee Venus D зоо 11 

1907 cua 353 ] OS ass Oke o. oetetens- № 

1908 ......... 368 Baie. 20 жы АЕ uoo E aos 5 

1909 ......... 371 3 . O 1.  -— 9 
Total ...... 9 | 7 20 37 


Note.—External causes include mechanical injury, steam leaks and 
‘burning of the armouring by other cables. 


“The Central.”’—The current issue of this journal is a 
memorial number " devoted to the life and work of Prof. 
W. Е. Ayrton, who died on November 8, 1908. The issue is 
‘divided into parts, the first, describing Prof. Ayrton’s life, 
being written by Mr. Maurice Solomon. The second on 
Prof. Ayrton and His Work,” is written by Prof. T. Mather, 
F.R.S., who is certainly qualified on all counts to undertake 
such a task. The third is not the least useful, for it consists of a 
full list of Prof. Ayrton's publications between 1870 and 1907. 
The number is illustrated by photographs of the subject of the 
issue at various times of his life. No electrical engineer will 
deny the great influence which Prof. Ayrton had on the pro- 
gress of the profession, and thus to have т a compact form a 
record of his achievements is an advantage which cannot be 
over estimated. We congratulate the compilers on the work 
they have done. Although this issue is complete in itself we 
gather that there is more to follow. | 


Obituary.—Jos OLDHAW.— Sad and unexpected news comes 
from the River Plate. We have been so accustomed to regard 
Mr. John Oldham (Manager of the River Plate Telegraph Co., 
and since 1874 representing the Western Telegraph Company's 
interests in Argentina and the Plate) as a permanent institu- 
tion that the news of his sudden death on April 18th comes asa 
shock. He first left England for the Plate in 1865, and resided 
in Uruguay and Argentina up to the day of his death, with 
infrequent journeys home. He was always an acceptable 
negotiator with the Governments on his Companies’ behalf, and 
quite recently he had almost seen the completion of the 
negotiations of the direct cable between Europe and Argentina. 

t. Oldham was greatly respected and possessed many friends, 
Nees whom we join in tendering our sincere condolences to his 


& 
‘ 


Mr. Oldham was born near Manchester in 1836. He was associated 
with the earlier days of telegraphy, having served the old United King- 
dom and the British and Irish Magnetic Telegraph Companies. He 
subsequently had some experience at Henley’s factory at Woolwich, and 

timately was selected by Mr. Matthew Gray to undertake the establish- 
ment of the Monte Video. Buenos Ayres communication, partly by cable 
and partly by a hundred miles or so of land lines over a country not the 
most convenient for transit, nor then by any means safe, owing to the 

‘quent troubles and recurring revolutions amongst the neighbouring 

ublics. Mr, Oldham personally superintended the whole of this 


ifficult and dangerous work from the first. He was a Chevalier of the 
er of the Roso. | : 


ALFRED Nurr.—Itis with great regret we record the death of 
Mr. Alfred Nutt, head of the well-known firm of London 
publishers, which sad event occurred under distressing circum- 


stances on Monday. Mr. Nutt was with his son in Paris taking 


a stroll on the banks of the Seine, when his son, who was in а 
light vehicle, was accidentally precipitated into the river. 
Mr. Nutt, a powerful swimmer, went to the rescue, but was 


caught by the current and drowned. His son was saved. Mr. 


Nutt had a remarkable grasp of all matters relating to technical 


literature, and was the sheet anchor of booksellers and book 
readers in search of works of a technical and special character 


in all languages. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


Аз already announced in these columns, the 15th Annual 
Convention of this Association will take place at Glasgow 


from June 14th to 17th inclusive. The meetings in Glasgow 


will be held at the Institution of Engineers and Shipbuilders 
in Scotland, Elmbank-crescent, where there will be a reception 
room for transacting the business of the convention. It is 
requested by the Council that members, delegates and visitors 
(including ladies) will register their names on arrival. They 
will then be handed distinctive badges, and can obtain any 
papers to which they may be entitled. These badges will 
only be obtainable after registering, and are supplied free of 
charge. They should be worn throughout the convention. 


The convention proper will open at 10 a.m. on Tuesday, 
June 14th, when the Lord Provost of Glasgow (The Hon. А. 
McInnes Shaw) will welcome the members of the Association. 
Mr. W. W. Lackie, chief electrical engineer of the Glasgow 
electricity department, will then deliver his presidential 
address. A Paper on “ Commercial Progress," bv Mr. A. C. 
Cramb, chief electrical engineer of Croydon, and Mr. H. 
Collings Bishop, chief electrical engineer of Newport (Mon.), 
will be read and discussed. At 1:15 p.m. the Tramways and 
Electricity Committee of the Glasgow Corporation will enter- 
tain the members and delegates (including ladies) to luncheon 
at the City Chambers. After lunch, brakes will leave the 
City Chambers to visit the Springburn sub-station of the 
electricity department, the Pinkston power house of the tram- 
ways department and the Port Dundas electricity works of 
the electricity department. In the evening a reception and 
conversazione will be held at the City Chambers by the Lord 
Provost, Magistrates and Town Council of the City of Glasgow. 
On Wednesday, June 15th, the members present at the meet- 
ing will leave Glasgow at 8:25 a.m. by special train for Edin- 
burgh. А meeting will be held at 10 a.m. in the Free Gardner's 
Hall, Picardy-place, Edinburgh, when the Right Hon. the Lord 
Provost of Edinburgh will welcome the convention to that 
city. A Paper on “ Steam Turbines and Condensing Plant,” 
by Mr. F. A. Newington, chief electrical engineer of Edinburgh, 
will be read and discussed, as will also one on * Mixed Pressure 
Turbines,” by Mr. Ashton Bremner, chief electrical engineer 
of Burslem. At 1:15 p.m. members and delegates (including 
ladies) will be entertained to luncheon by the Corporation of 
Edinburgh at the Music Hall, George-street. In the after- 
noon a visit will be paid to the works of the electricity depart- 
ment in Macdonald-road. On the Thursday. meetings will be 
held in the Rankine Hall of the Institute of Engineers and 
Shipbuilders, Glasgow. A discussion will first take place on 
the “ Advantages of Continuous Records of Costs and Steam 
Consumption.” This will be opened by Mr. Geo. Wilkinson, 
chief electrical engineer of Harrogate, and Mr. C. E. C. Shaw- 
field, chief electrical engineer of Wolverhampton. There will 
also be a discussion on the “ Cheapening of the Cost of Mains 
and Services,” which will be opened by Мг. S. E. Fedden, 
chief electrical engineer of Sheffield, and Mr. $. J. Watson, 
chief electrical engineer of Bury. In the afternoon the St. 
Andrew's Cross power station of the electricity department, 
the Coplawhill works of the tramways department, and the 
generating station of the Govan electricitv department will be 
visited, or alternative visits may be paid to the electricity 


‘works at Partick, the power station of the Clyde Valley Electric 
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Power Co., at Yoker, and the shipbuilding works of Messrs. 
Beardmore (Ltd.) at Dalmuir. A special visit will be arranged 
for the ladies of the party to Rouken Glen. In the evening 
the annual dinner of the Association will take place at the 
Windsor Hotel, Glasgow. On Friday the annual general 
meeting of the Association will be held in the Rankine Hall of 
the Institute of Engineers and Shipbuilders. 

Special arrangements are being made for the ladies accom- 
panving members to visit places of interest in both Glasgow 
and Edinburgh, while the following works will be opened for 
the inspection of members during the time of the convention : 
Messrs. Mavor & Coulson, Babcock & Wilcox, Craigpark 
Electric Cable Co., Bruce Peebles & Co., and the electricity 
works of the Greenock and Paisley Corporations. 

We are, as usual, making special arrangements for giving 
full reports both of the Papers and discussions at this conven- 
tion, and our issue of June 17th will contain an account of 


the proceedings up to the close of the meeting on Thursday, 
June 16th. 


have received from the secretary a copy of a pamphlet giving details 
of the new Institution building which is to be erected at the corner 
of Great George-street and Princes-street. The premises will occupy 
an area of some 21,000 sq. ft. On the ground floor will be situated 
the council and committee rooms, the reading rooms and general 
offices. The first floor will be occupied chiefly by the lecture theatre, 
the great hall and the main library, the apartments being arranged 
and connected together in a convenient manner for the reception of 
large numbers of people. Further library accommodation will be 
afforded on the second floor, where also will be a writing and smoking 
room for the members. Provision for the general service of the 
premises, including the heating and ventilating apparatus, extra 
cloak rooms, &c., and for storage, will be made in the basement and 
on the third floor. It is confidently anticipated that the new pre- 
mises will lend themselves satisfactorily to the purposes of the 
society and the needs of its members ; and an interesting feature in 
the construction of the building will be the introduction of the 
timbers and certain other products of various parts of the British 
Empire, which may serve to symbolise in some degree the close 


relationship of those who constitute the Institution of Civil Engineers 
in all parts of the world. 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. A. Fraenckel and Mr. B. J. M. Lane conclude their article on 
** Short-circuit Losses in Alternating-current Commutator Motors." 


Mr. Е. Fernie contributes an article on “ Electrolysis of Under- 
ground Mains." 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 27th (to-day). 
PHYSICAL SOCIETY OF LONDON. 

5 p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington. Agenda: (1) “ On an Oscilla- 
tion Detector actuated solely by Temperature Variation of 
Resistance," by Dr. W. Н. Eccles. (2) “ Exhibition of a 
Resonance Transformer," by Mr. А. Eagle. (3) “ The Limi- 
tations of the Weston Cell as a Standard of Electromotive 
Force," by Dr. S. W. J. Smith. 

MONDAY, May 30th. 

RAILWAY SIGNAL AND TELEGRAPH ENGINEERING INSTITUTE. 

7:30 p.m. Meeting at St. Marylebone Church Institute, Central 
Hall, 59 and 60, Paddington-street, W. Paper on “ Auto- 


matic Switches, Relays and Signals,” by Mr. Е. W. R. May. 
TUESDAY, May 31st. 


The National Electrical Manufacturers' Association held а meeting 
on Monday last, when the comparative effects of Free Trade and 
Protection upon the electrical industry were discussed. 


The programme for the Convention of the Incorporated Municipal 
Electrical Association at Glasgow has been issued. 


We conclude our account of the new generating station of the 
Westminster Electric Supply Corpn. 


The report of the proceedings of the Board of Trade and of the 


Light Railway Commissioners for the year 1909 is abstraoted in 


THe FARADAY SOCIETY. 
another column. 


8 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House, Piccadilly, W. Papers on (1) ‘ Some Practical Experi- 
ments of the Sheradising Process," by Mr. J. М. пое. 
(2) ** Note on the Composition of Eutectic Mixtures,” by Mr. 
C. H. Desch. (3) “ Relations between Critical Temperature, 
Boiling Point, and Expansion Coefficient of Phosphorus 
Pentacbloride,” by Mr. E. В. В. Prideaux. (4) “ Thermic 
Reactions in Vacuo.” Parts L, IL, and ИТ. by Messrs. Е. Ё. 
Weston and H. R. Ellis. Demonstration of (1) “ Apparatus 
for Rapid Determination cf the Resistance of Liquids.” (2) 
“Apparatus for the Determination of Specific Resistance of 
Oil,” by Messrs. C. V. Biggs and W. P. Digby. 

WEDNESDAY, June ist, 


'F The Board of Trade have refused to grant further certificates for 
the use of the Dolter system at Torquay. 


Legal.—The Court of Appeal yesterday (Thursday) allowed the 
appeal of Eccles Corporation against the judgment of Mr. Justice Eve 
dismissing their action for an injunction to restrain Salford Corpora- 
tion from authorising the South Lancashire Tramways Co. to run 
over a portion of tramway track in Eccles. 

Mr. Justice Grantham and a special jury yesterday (Thursday) 
commenced the hearing of an action brought by a builder against 
Marylebone (London) Borough Council for damages for injuries by 
electric shock alleged to have been received in consequence of the 
negligence of the Council's servants in not cutting off electric current 
from a cable laid through a house which was being rebuilt by plaintiff. 


ROYAL INSTITUTION. 
3 p.m. Meeting at Albemarle-street, Piccadilly, W. Lecture on 


* The (Constitution and Internal Structure of Alloys," by 
Mr. W. Rosenhain (Lecture II.). 


THURSDAY, June 2nd. 


INSTITUTIONS AND SOCIETIES, 


RovaL Society or ARrs.—The Council of this society have 
elected the Hon. Theodore Roosevelt a life member under the terms 
of the by-law which empowers them to elect annually not more than 
five persons who have distinguished themselves by the promotion 
of the society’s objects. The first American member of the society 
was Benjamin Franklin, who was elected in 1755. 

NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION.—A meet- 
ing of this Association will be held at Caxton Hall on Monday, June 
6th, at 8 p.m., when the discussion on “ The Effect of Free Trade or 
Protection on the Electrical Industry " will be resumed. Мг. E. 
Garcke will open the discussion. Admission will be by visiting card. 

Tue INusrrrUTION OF Ступ, ENGINEERS.—In consequence of the 
death of His Majesty King Edward VII., the council have decided 
that the conversazione shall not be held this year. The eighteenth 
* James Forrest " lecture will be delivered at the Institution on 
June 22nd, at 8 p.m., as already announced. 

ILLUMINATING ENGINEERING Society.—At the meeting on Mon- 
day last the report of the council for the session 1909-10 was pre- 
sented. In this it is mentioned that the membership of the society 
now exceeds 220, and the results of the first session are considered 

satisfactory. Prof. S. P. Thompson, F.R.S., remains as president, 


and the council has been increased by the addition of Dr. W. Eccles, 
Mr. A. H. Stokes and Mr. А. H. Seabrook. 


^ New BUILDING OF THE INSTITUTION oF Стүп, ENGINEERS.—We 


RÖNTGEN Sociery. 

8:15 p.m. Meeting at 20, Hanover-square, W. Papers on “ Prac- 
Иса] Observations on Everyday X-Ray and Electrical Work, 
Filtration of Rays, Measurement of Rays, Rapid Stereoscopic 
Method, &c.," by Dr. H. Pirie and on “ Recent Improvements 
in Radiographic Technique,” by Dr. В. Knox. А new Form of 
Apparatus for Producing Rythmical Variations in the Strength 


of Electrical Currents will be shown by Dr. Hampson. 
TURDAY, June 4th. 


ROYAL INSTITUTION. 
8 p.m. Lecture on “ Electric Heating and Pyrometry,” by Prof. 
J. A. Fleming, F.R.S. (The Tyndall Lectures.) (Lecture I.) 


The Corps of Electrical Engineers (London Division). 
Commanding Officer, Col. R. E. B. Crompton, C.B. 
The following orders have been issued for the current week :— 


Monday, May 30th, “ A" Company.—Recruits’ infantry drill, 6 to 6:45 
p.m. Company drill, 7 to 9:30 p.m. 


Tuesday, May 3lst, “ B" Company.—Company Drill, 7 to 9:30 p.m. 
Wednesday, June 1st.—Gymnasium, 8 to 9:30 p.m. 


Thursday, June 2nd, * C" Company. Recruite' infantry drill, 6 to 
ME p.m. Company drill 7 to 8:30 p.m. Technical drill, 8:45 te 
:45 p.m. 


Friday, June 3rd, * D" Company.—Recruits’ infantry drill, 6 to 6:45 
p.m. Company drill, 7:15 to 8:30 p.m. Technical drill, 8:45 to 9:45 
р A 


лр. 
Saturday, June 4th, “ Drill Cup Competition."—Drill Parade at Head- 


be issued at 3:30 p.m. Equipment to be worn :—Belt, Frog, Haver- 
sack and Water Bottle. 


quarters 3:30 p.m. Dress :—Service dress with putties. Arms will 
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STANDARDISATION OF FUSES.* 
BY H. W. KEFFORD. 


inting out the desirability of standardisation, the 
author gives particulars of tests on a number of representative types of 
fuses up to а capacity of 50 amperes, and discusses the ratio between the 
rated current and the normal fusing current. 
general regulations for the construction and operation of standard fuses 
and describes a non-interchangeable fuse system. Не refers to the 
testing of fuses, and finally puts forward some suggestions as the basis 
of a specification for standard fuses. 


~ Summaty.—After 


He then considers the 


The standardisation of electric fuses and the enforcement of more 
stringent regulations with regard to their design and use would con- 
tribute greatly to the increased safety of electrical installations and 
would put the manufacture of this class of apparatus on a more uni- 
form and scientific basis. The difficulties to be overcome before a 
standard system of fuses can be brought into general use are certainly 
numerous, but delay renders the problem more and more complex. 
If we would foster the popularity of electrical applications and the 
prosperity of the industry we must create and maintain confidence 
in the safety, reliability and convenience of electrical power by every 
possible means. In addition to contributing largely to the attain- 
ment of this end, the standardisation of fuse design would un- 
doubtedly conduce to economy in manufacture and result finally in a 
Up to a certain point it is a very simple matter to 
determine the behaviour of a fuse when blown under working con- 
ditions, and this fact renders still more inexplicable the retention of 
many types which are wholly inadequate and of others which are 
needlessly elaborate. In the present Paper the subject is dealt with 
from a practical rather than academic point of view, the object being, 
if possible, to suggest a few lines along which certain essential ques- 
tions may be tackled. Up to the present time the tests referred to 
have been confined to low-tension fuses up to a normal carrying 
capacity of about 60 amperes, but it is hoped to continue the ex- 
periments on fuses of much larger capacity. 

The complete specification of a line of fuses will embrace (а) а 
definition of the “ marked " or “ rated ” current in terms of the 
" limiting " current (also called the “ normal fusing " current); (5) 
à standard range of rated-current values and voltages; (с) а defini- 
tion of one or more points on the “ time-overload " curve of each 
fuse; (d) regulations as to non-interchangeability, temperature rise, 
freedom from deterioration and perfect operation under all con- 
ditions ; (e) specifications for the standard method of carrying out 
short-circuit, temperature rise and overload tests. 


Rated Current.—As is well known, the chief characteristic of a fuse 
for quantitative purposes is its “ time-overload " curve and the 
asymptotic current value of this curve to which the name “ normal 
fusing current " has been given, but which will be referred to in this 
Paper as the “ limiting current." The strict definition of this is the 
minimum steady current which will produce fusion after an infinite |. 
time interval, but for practical purposes we might substitute with 
advantage a definite time interval—say four hours. The limiting 
current or limiting overload is the one fundamental quantity to which 
any definition of rated current should refer. Ап appropriate way of 
defining the rated or marked current of the fuse is as follows : A fuse 
whioh 18 rated at R amperes must fuse within four hours when carry- 
Ing a times its rated current, but must be capable of carrying a—a 
times its rated current for at least four hours without fusing. If L 
amperes is the limiting current, the rated current R amperes must 
lie between L/a and L/(a—a). 

The values chosen for a and а—а depend on a large number of 
practical considerations, and should also be selected with a view to 
facilitating the application of the above definition in factory and test 
house. Thus the difference a between the two values may be looked 
ure of the accuracy with which the specified con- 
tained in manufacture. The latter point recalls the 
t that the Wiring Rules of this Institution require that no fuse 
han 200 per cent. overload without fusing (з.е., 
Whereas the rules of another recognised authority in this 
ООШТУ restrict the permissible overload to 50 per cent. (a=1°5). 
rue has recently heard of suggested modifications to the over- 
regulation from two independent sources, one of which was a 
oad of 300 per cent. (a—4), while the 
he opinion that the permissible overload 
50 per cent. if manufacturers could work to a 
If, as may be assumed, the smaller overload is the 
: by considerations of safety, irrespective of manufac- 
tations, whereas the higher figure is based on a com- 
tween what is desirable and what is present practice, these 
triking arguments for the need of a | 
n of Elec trical а the Birmingham local section of the 


reduction of cost. 


upon as а meas 


shall carry more t 


Proposal to permit an overl 
Second authority was of t 
should be even less than 


furnish one of the most s 


— 


system of non-interchangeability for fuses of small capacity. This 
point will be dealt with more fully later in the Paper. The regula- 
tions for enclosed fuses by the Underwriters’ Авѕосіаёіоп іп the United 
States, which have been framed with the co-operation of manufac- 
turers, fix the values of a and a—a at 1:25 and 1:10 respectively, 
but these figures were only decided upon after manufacturers had 
endeavoured to work to a smaller value of a than 0:15, as specified 
above. These close limits are in marked contrast with the figures 
quoted above. | 

The results of an experimental investigation of the properties of 
current commercial types of fuses should give a reliable and useful. 
indication of the possible values of a and a—a, the limits between 
which the ratio (limiting current)/(rated current) must lie, and it 
becomes a relatively simple matter to determine whether this ratio 
should have the order 4 ог 1:5. In drawing inferences from such. 
tests due weight must be given to the many other properties which 
are closely connected with the ratio a, and observations must be made 
of running temperature, voltage drop, behaviour when blowing on 
overload and short-circuit and general reliability and safety. 

A table in the Paper summarises some tests carried out on а repre- 
sentative variety of fuses in common use ; a few of the fuses tested 
are illustrated in Fig. 1. А distinctive letter has been given to all 
fuses supplied by one firm and the various sizes and types are 


Fic. 1.—SowEÉ REPRESENTATIVE TYPES or FUSES TESTED. 


denoted by a number which follows this letter. A few particulars of 
the tests on the fuses illustrated are given in the table herewith. 
Fig. 2 illustrates typical curves of voltage drop, while Fig. 3 shows 
the watts losses corresponding to the voltage drops plotted in Fig. 2. 
Before proceeding to make any deductions from these results, the 


Limiting current 
Rated current 


| Watts lost at 
Symbol | Rated Rated 


of ; cur- . max. | 

fuse. ` rent. voltage. @—@ a Rated . Rated 
| min. max. | current. | current 
| ха—а. 

P o. 4 500 — 125 150 . 2290 415 
Q; 6 250 1-67 200 ^ 1390 6-95 
ds | 6б 500 1-50 1-07 ' 1:890 | 480 
"в 4 550 . 075 | 100 | = 2.87 
18 | 4 | 250 1:50 1:75 0-328 8-20 
tT, в 200 2687 300 0466 901 
У, 6 250 2-00 2.33 0-729 7-61 
w, | 6 250 233 267 | 0714 . 1033 
Ws | 6 250 2-00 2.33 0-883 . 10-50 


* Dangerous on short-circuit. Case burnt on continuous overload. - 
+ Case burst on all short-circuit tests and frequently on overload tests. 


{ Behaved irregularly on overload, and continuous arc often formed. 
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author considers one or two points which may serve for general 
guidance. Taking first the case of a bare fuse wire stretched between 
two terminals, let us assume that a line of fuses, all of equal length, is 
to be designed. It will be found that the voltage drop is propor- 
tional inversely to about the square root of the limiting current. 
‘Owing to the desirability of preventing the pressure drop across the 
fuse becoming excessive, the same value of a is not advisable for 
large and small fuses ; it may be desirable to increase the value of a 
as the normal working current diminishes. In the case of fuses of 
the totally enclosed type, we have also to consider the effects of the 
increased cooling facilities and capacity for heat of the fuse enclosure. 
Owing to the large radiating surface, the size of wire for a given 
limiting current is reduced, and the drop of volts may therefore 
become large if the length of the fuse is not reduced ог a metal 


1 2 3 4 5 6 7 8 
Amperes. 


Fic. 2,.— PRESSURE DROP ACROSS FUSES, RATED AT 4 AMPERES, 


adopted which has a low melting point. If the fuse is very short, on 
the other hand, conduction and dissipation of heat from the terminals 
will play an important part and exercise a similar influence in in- 
creasing the voltage drop and power loss. In order to reduce these 
two quantities to economical and safe limits, it becomes necessary to 
rate the smaller fuses at a lower percentage of the limiting current. 
Since well-designed fuses of the enclosed type may be made very 
much shorter than a corresponding open-type fuse for the same 
voltage, advantage should be taken of this possibility in order still 


further to reduce the losses ; the alternative course of using a low 


melting-point metal is far inferior, and the larger volume of metal 

required may prove a source of danger. It may be noticed that it is 

open to the designer to rate the higher capacity fuses at the same low 

percentage of the limiting current as the smaller sizes ; but this, again, 

ánvolves the use of an unnecessarily large volume of metal, a proceed- 
© $88 


Power loss, — Watts. 


NE 
pse 


"| 2 3 4 5 6 7 в 
Amperes. 
Fic. 3. —PowER LosT IN FUSES, RATED AT 4 AMPERES. 


ing to be avoided as much as possible, particularly for fuses carrying 


heavy currents and liable to severe short-circuits. From a purely 
utilitarian standpoint it is probably correct that small fuses should 
carry higher overloads than fuses of large capacity, and all that might 
be said from this point of view may be best summed up by consider- 
ing a 5-ampere fuse capable of carrying 10 amperes, and a 100-ampere 
fuse permitting a continuous load of 200 amperes. 

The{most important factor in determining a standard value or 
values for the ratio a=(limiting current)/(rated current) is the 
maximum safe overload to which an electric circuit may, on the 
average, be subjected ; the results arrived at from this consideration 
ean, if necessary, be modified to meet the limitations of manufacture. 
They possibility of more economical utilisation of the apparatus proe 


tected is & natural consequence of adopting fuses which restrict 
within narrow limits the overload which may be imposed on a circuit. 
For fuses up to 50 amperes à maximum permissible continuous over 
load of 25 per cent.—as in the United States—is not wholly desirable, 
since most circuits and apparatus should be designed to withstand 
this amount of overload without injury, and, further, even the best 
system of non-interchangeability would fail and the circuits be over- 
fused if users and wiremen found that they could not overload cir- 
cuits to more than 25 per cent. even for short periods. Fuses run 
normally at only 20 per cent. under the limiting current must of 
necessity have fusible metal of low melting point if the running tem- 
perature is not to be unduly high ; for reasons of equal importance, 
the use of such metals is bad. 

Nearly all the metals used for fuses suffer oxidation if run at tem- 
peratures much above that corresponding.to 50 per cent. of their 
limiting current, although if silver be employed the rated current 
may certainly be as much as 65 to 70 per cent. of the limiting cur- 
rent without the occurrence of any deterioration. The permissible 
overloads corresponding to a rating 50 and 70 per cent. of the limiting 
current are 100 and 43 per cent. respectively, and the large difference 
in these overload capacities is of interest as showing the superiority 
of a non-oxidising metal like silver if it is desired to reduce to a 
minimum the possible overload. Assuming, as will be afterwards 


Shown, that copper and silver are the only metals suitable for stan- 
dardised fuses, we can take as a rational basis 


Copper.—Minimum value of a= 2:00. 
Silver.—Minimum value of a— 1:43. 

Attention may be drawn to Fig. 4, which shows the approximate 
variation of temperature of a bare copper fuse wire with increasing 
currents up to the melting point and limiting current. The dotted 
curve is for silver fuse wire. The rapid rate at whic. the temperature 


rises after about 50 per cent. of the limiting current nas been passed 
is noteworthy, and has an immediate bearing on the subject of ratings 
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Fic. 4.—APPROXIMATE TEMPERATURE RISE or COPPER AND SILVER 
FUSES IN RELATION TO THE PERCENTAGE OF THE LiMiTING CURRENT 


Standard Rated Current Values and Voltages.—An excellent plan 
seems to be the adoption of a standard voltage of 500 for all sizes, 
and the addition of a range of small capacity fuses for 250 volts for 
use on lighting circuits where small size and cheapness are important 
and very severe short-circuit conditions do not often occur. In 
proposing a standard range of rated currents the important point 18 
to reduce the number of sizes to a minimum while providing for all 
current values with a reasonable margin of overload capacity. A 
convenient subdivision is with steps differing by multiples of 5 am- 
peres, giving, say, 5, 10, 15, 20, 30, 40 and 50-ampere sizes. At least 
one smaller capacity than 5 amperes is required, and since 4 and 6 
amperes are standard values with a large number of manufacturers, 
a satisfactory completion of the range will be to adopt multiples of 
2 amperes up to a value of 6 amperes, the complete standard line 
becoming 2, 4, 6, 10, 15, 20, 30, 40, 50 amperes. 

Definition of Points on ** Тіте-ситтепі ” Curve.—The main object 
in defining further points on the “ time-current ” curve, in addition 
to the limiting current, is to ensure that the fuse will give adequate 
protection against very heavy overloads or short-circuits, and to 
restrict within limits its sluggishness of action or “ time element. 
From a practical point of view a regulation of this kind is useful, 
because compliance with it can be readily checked, and it may be 80 
framed as to eliminate the use of too large a mass of fusible metal and 
other faults of design. In order to be of real value such a regulation 
should require that o fuse shall melt within a fixed time—say, 1 minute 
—when loaded with a certain multiple of ite limiting current-—$8y, 
double that value. 


(То be concluded.) 


NAF 


NIV 
eeu 
p» Dee 
iso 
n gie 


Mut 


—— м =... 


SHORT-CIRCUIT LOSSES IN ALTERNATING-CURRENT 
COMMUTATOR MOTORS. 


BY A. FRAENCKEL, DR.ING., AND B. J. M. LANE, B.SC. 
(Concluded from page 233.) 


Summary.— Results of experimental researches on the losses due to the 
short-circuit currents in alternating-current commutator motors are 
given. These show а rapid decrease of the loss with increasing speed, 
other conditions being equal. An explanation of this phenomenon is 
given, and oscillograme are shown from which the decrease of the short- 
circuit current with increasing speed, and for a given short-circuit E.M.F., 
is deduced. The influence of the short-circuit currents on the line pres- 
sure and current is illustrated. 


EXPERIMENTAL RESULTS. 
In order to verify this theory experiments were carried out 
showing how the losses depend on the speed, and how the brush 
contact resistance is influenced by the current-density and 


Fig. 7. —B1-PoLAR SCHEME OF EXPERIMENTAL MACHINE. 


speed. Oscillograms were taken showing instantaneous values 
of short-circuit currents and corrésponding induced E.M.F.s 
The experimental determination of the short-circuit losses was 
carried out by measuring the power supplied to the exciting 
coil, firstly when no brush was on the commutator, and 
secondly when the brushes were on and placed in the neutral 
zone, the main flux being the same in both cases. 
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Rers. per Min. 
Fic, 8.—Cunvzs or SHort-Crrccit Losses РОВ Two “ Z” CARBON BRUSHES 
ON COMMUTATOR AND IN THE NEUTBAL ZONB. 
Dimensions of each brush surface= 10 x 26 mm, 


There are two ways of measuring the flux. Consider the 
armature of an excited two-pole machine as being driven bv 
means of an auxiliary motor. There is a resultant E.M.F. 
between two brushes placed in the axis of the exciting winding, 
and this E.M.F. is proportional to the main flux and to the 
frequency of its pulsations. Another resultant E.M.F. may 
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be obtained between two brushes placed in the neutral zone; 


this E.M.F. being proportional to the flux and the speed. The 


former may be expressed as follows 


п N ка 
| Ep 29 аш /. фа 10 7* volt, 
while the latter 18 | 
l pn N 
E, =— - —— . >. Pmax. 107° volt, 
/2 60 а Pmax ý 


wher N=total number of armature conductors, 
2a — number of parallel circuits of the armature, 
c=frequency of the exciting current, 
p=number of pairs of poles, 
фах, = maximum value of the flux pro pole, 
n —revolutions per minute. 


Current Density. Атр.|ст.: 


Fic. 9.—CuURVES SHOWING VOLTAGE Dror OVER BRUSA CONTACT 
RESISTANCE. 


factor f. This factor is dependent upon the field distribution 
and upon the form of the windings. For a sinusoidal distribu- 
tion of the flux and a distributed armature winding f is equal 
to 2/7. However, it is quite evident that the short-circuit 
currents will have an effect upon the field form, and conse- 
quently f will change in value. The short-circuited windings 
are concentrated and superimpose a field differing in form from 
that produced by the distributed exciting winding. Thus the 
relation between flux and voltage will not be constant. On the 
other hand, E, is quite independent of the field distribution, 
and depends only upon the total value of the flux Ø. Thus 
in the following we shall deal with E,. This method cannot 
be used at standstill because E, is zero, but this disadvantage 
does not come into consideration, since at standstill the losses 
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Fic. 10. 


vary greatly with the position of the brush relative to the seg- 


ments, and strong heating of commutator and brush occurs. 


so that no exact measurements can be made. 

The experimental machine consisted of a four-pole 5 H.P. 
repulsion motor having 99 commutator segments. The width 
of each segment = 4:5 mm., and the mica width 20-5 mm. The 
armature was provided with a wave winding, so that two 
armature turns were lying between neighbouring segments. 


The stator winding was distributed in 21 slots, there being a 


total number of 36. 
А diagrammatic sketch of the experimental machine is given 


in Fig. 7. Thetwo main brushes are represented by В, В’, and 


the exciting coil of the stator by S. The brushes were of * Le 


It is seen from the above that Ep is dependent upon the: 
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‘Carbone” make, “Z” quality, and had a contact surface of 


10x26 mm. The test brushes b, b', which had a width about 


-equal to the insulation, were used throughout to measure the 


voltage E,. In order to obtain the same value for the induced 
E.M.Y. in the short-circuited coils for different rotor speeds, all 


that is necessary is to keep the value E,/n constant, n being the 


revolutions of the rotor per minute. Since the width of one brush 
is equal to that of two segments, the number of short-circuited 
turns in series between the tips of one brush is a lways S, —4, ог 


generally в 2 : 


where К = number of commutator segments, 
b — width of brush, 


В = width of commutator segment. 


8, 8, 
Fic. 11. 


The effective E.M.F. induced in one short-circuited coil is 
E =r Vcn 107* volt, and consequently the total E.M.F. 
-induced in the coils between the tips of one brush is 


SE, =E=- : ы | я | P ‚ С. Pmax. 10 volt. 


Since the E.M.F. measured at the search brushes was E, 


Е А PP Мр. 107 it follows that ga = k 
where k is a constant and equal to 

60.c.7.6 

ВК C 


In the case under consideration с was equal to 50, and conse- 


quently E=E,/n . 190. 


provide the brushes with a number of layers of metal foil 
pressed on the edges of the brush and as near to the commu- 
tator as possible. By this means the heat generated could 
escape more readily, so that expansion and consequent lifting 
of parts of the brush from the commutator were avoided. 
With the adoption of this device it was found that any small 


= 
ААДААА 


Fio. 15. 
temperature changes which took place within the limits of the 
experiments did not affect the readings. The condition of the 
commutator surface was apt to change somewhat, and it was 


found convenient to have a cleaning pad continually rubbing 
on the commutator. 


The values for the losses obtained are plotted in Fig. 8 as a 
function of the speed for the four different values of E,/n 


Fic. 14. 


= 0-024, 0-022, 0-02 and 0-018, corresponding to effective values 


In the first instance the main brushes were removed from the 
commutator, and for a constant value of E,/n the rotor was 
driven at different speeds by means of an auxiliary motor. For 


Ко. 12. 


each speed the watts supplied to the exciting winding were 
measured, these values giving the iron losses, and the copper 
losses in the exciting coil. The main brushes were placed 
on the commutator and in the neutral zone, the position of 
which had been previously carefully determined. The watts 
supplied to the exciting winding were measured as before, E, /n 
having thesame value. The differences between these readings 
gave values for the watts lost due to the circulating currents 
in the short-circuited coils after the necessary correction had 
been made for the stator copper losses. 
The short-circuited coils lie in а plane to which the exciting 
.&xis is perpendicular, and consequently these circulating cur- 
rents can exert no torque effects. 

In order to eliminate the effects of change in temperature 
.of the brush over the range of values for E,/n and the conse- 
quent changes in contact resistance, it was found necessary to 


for the short-circuit E.M.F. E equal to 4-5, 4-18, 3-8 aud 3-42 
volts. Ata voltage of 4-5 sparking was apt to take place. These 
curves clearly demonstrate the effect of the speed. Readings 
for very low speeds could not be obtained on account of the 
swinging of the instruments and general instability of the 
working. The losses assume practically a constant value 


М 
——— ч 


Amperes, imax. 
^ 


Volts, е. 


Fic. 15.—CURVES TAKEN FROM OSCILLOGRAMS SHOWING MAXIMUM 
VALUES OF SHORT-CIRCUIT CURRENTS AND CORRESPONDING VALUES OF €. 


below a speed of 800, while for higher speeds they fall rapidly 
to low values. The calculated curves do not fall so quickly 
as those derived experimentally. This is due, as shown, partly 
to the fact that the contact resistance varies with the current- 
density, and therefore both curves cannot be directly compared, 
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By means of slip-rings and а small non-inductive resistance it 
was possible to obtain records of the E.M.F. induced in any 
armature coil under consideration, and of the current pro- 
duced in it so soon as it was short-circuited by the brush. The 
arrangement was as shown in Fig. 11. Two adjacent segments 
were connected to two slip-rings, S, and S,, on which brushes 
were lying, the brushes being connected to the oscillograph, 
which in this case recorded the pressure between these seg- 
ments. A small resistance, r, was placed in one coil, and its 


since it is not known what value of В, should be taken in the 
calculation. 

Experimental results showing the relation between brush 
contact resistance and current-density have already been given 
by various investigators, the brush generally being placed on a 
slip-ring. In order to investigate the effect of the discon- 
tinuous contact surface of а commutator, the authors carried 
out experiments under the working conditions. The brushes 
were placed on the commutator, which was short-circuited by 
& heavy band of copper wire. А current at 50 periods was 
passed through the brushes, and the pressure between the 
brushes measured. Since the copper band over the com- 
mutator had an exceedingly small resistance, the drop of pres- 


Fio. 18. 


ends connected to two other slip-rings, S, and S,, these being 
in connection with the second strip of the oscillograph. This 
gave а record of the short-circuit current. Figs. 12, 13 and 14 
show examples of the curves of pressure and current obtained 
under different conditions. The current is only recorded at the 
moment when the coil is under short-circuit. The pressure 
wave has a compound form, since it is the induced E.M.F. in a 
coil which rotates in an alternating field. There is а main wave 
whose form and strength depend upon the main flux and the 


A m peres, imax. 


500 1,000 1,500 2,000 
Revs. per Mín. | 

Ро, 16,—Тнк Махімом VALUES OF THE SHORT-CIRCUIT CURRENT 

тов A VALUE OF THE INDUCED VoLTAGB e=3. I 
sure in this part of the circuit was negligible, and the pressure 
between the brushes practically equal to the drop at the brush 
surfaces, By measuring effective values of current and pres- 
sure, we obtain the relation between the effective current- 
density and the effective resistance. The specific resistance is 
the ratio of the voltage drop Др at one brush to the current- 
density. It is interesting to compare the instantaneous values 
of the current-density and voltage drop. For this purpose cali- 
brated oscillograms were taken. The results are represented 
by curves in Fig. 9. Curves A, B and C show the effective 
voltage drop as a function of the effective current-density for one 
brush for speeds of 1,900, 1,200 and 800 revs. per min., and they 
have the same character as those taken with direct current. 
Curves A’, B’ and C’ show the instantaneous values of the 
voltage drop as a function of the instantaneous current-den- 


Fic. 19. 


speed, and the ripples are due to the mutual induction of the 
short-circuit currents in the neighbouring coils. At the moment 
when the coil under consideration is in short-circuit the pres- 
sure measured at its segments falls rapidly, being only equal 
to the drop between the brush and the two segments. The 
instantaneous value of the induced voltage at the moment 
of short-circuit can, therefore, only be estimated by drawing 


P 
I a mean curve between the peaks. Тһе scale of the oscillograms 
was taken, and for the different values of the instantaneous 
P 
I 

| Ес. 17. 
sities for the same speeds as before. These curves are similar 
to those obtained when the brushes are placed on slip-rings,* 
but while with slip-rings the speed has practically no influence, 
this is not the case with a commutator. The contact resis- Fio. 20 


fance increases for a given current-density with the speed, 
which may be due to the insulating layers between the commu- 
tator segments. Fig. 10 shows how the resistance changes with 
the speed, the effective current-density being 15 amperes per 
square centimetre, ' 
| Овсплюдварн RECORDS. 

Osrillograms have been taken which exemplify extremely 
Clearly the conditions prevailing during a short-circuit period. 


* Arnold, “ Die Gleichstrommaschine,” Bd. 1., S. 348. 


induced E.M.F.s the corresponding maxima of the short-circuit 
currents t,x, Were measured. These are shown in Fig. 15 
imax. being plotted asa function of e for six different speeds and 
it may be seen that tma,, decreases rapidly as the speed increases 
This decrease is shown clearly in Fig. 16, where for a constant 
value of e=3 volts the maximum values of the short-circuit 
currents are plotted as a function of the speed. This curve has 
quite the same character as those obtained for-the losses, thi, 
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currents uyon the primary current and тойаде. This is shown 
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fact again affording evidence of the correctness of the loss 
curves. | 


It is also in 


The whole gear is driven by an electric motor, and in spite of the 
many turns, works extremely well, swivelling buckets being used, 
as is, of course, necessary on account of the corners. "There are 
four forced-draught fans driven by electric motors in the chamber 
underneath the boilers, and these deliver air into a main pipe, which, 
by means of valves, discharges into the furnaces as required. 
Continuous current is supplied for the exhibition at 230 and 460 
volts, while there is also a 460 volt alternating-current supply avail- 
able. Current is taken to the main switchboard from the various 
generating sets which form part of the exhibits, and this switch- 
board is erected on a raised platform at the top of the machinery 
bays, extending the width of two of them. Alongside the switch- 
board, and extending the width of the remaining bays, are two large 
balancers, each machine running at 230 volts for supplying this 
pressure between the inners of a three-wire system. The output 
of each machine is about 150 kw., while there are also two motor 
generators, the motor running at 5.000 volts and the generator 
delivering direct current at 230 volts. The switchboard is excel- 
lently fitted up and is an exhibit of the Ateliers de Construction 
Electrique de Charleroi. It follows the construction now almost 
invariably adopted on the Continent, all the meters being at the back 
of the board so that the dials are flush with its front. 


Of the generating plant, the most important perhaps is a 1,000 kw. 
turbo-alternator of Messrs. Brown, Boveri, which is almost constantly 
running. ‘The alternator is of the usual totally enclosed type, with 
an opening at the top, and its voltage is 460, three-phase. The 
turbine runs at 2,500 revs. per min., and the air and circulating 
pumps for the condenser, which is erected underneath the turbine, 
are driven by a three-phase motor. Part of the current from the 
alternator is taken through a static transformer, where the voltage 
is raised to 5,000, this pressure being employed to operate a 400 kw. 
motor-generator, which supplies direct current at 460 volts. This 
set runs remarkably smoothly, in spite of its high speed, 2,400 revs. 
per min., and the Morganite brushes work quite sparklessly. Messrs. 
Brown, Boveri also have an exhibit of their patent system of train 
lighting, which is now in operation on some trains in this country. 
А very compact switechboard.of one panel is erected to control the 
alternator, transformer, and motor generator circuits, and the high- 
tension cables are brought to a brick chamber which has been built 
in the condenser pit, forming a model central station high-tension 


téresting to note the effect of the short-circuit 


in the oscillograms 17, 18, 19 and 20. The first gives the pres- 
sure and current of the exciting winding when no brush is on 
the commutator. The current is lagging something less than 
90 deg. behind the pressure. The second shows the same 
relations when one brush is on the commutator, the value of 
E,/n being 0-022 or E=4,2 volts, and the speed 760. There 
are very distinct ripples in both current and pressure waves, 
this being due to the flux pulsations produced by the short- 
circuit currents. The ripples have their maxima approxi- 
mately when the pressure is a maximum. Fig. 19 shows the 
curves for the same value of e, but for а speed of 1.900. The 
ripples in the current curve have disappeared, while those in 
the pressure curve still exist, but to a much smaller extent than 
in the previous case. Finally, Fig. 20 shows the conditions 
where there are two brushes on the commutator, the speed 
being 1,250. ' 
The authors wish to express their thanks to Prof. Arnold 


for placing at their disposal the apparatus in the Electro- 
technical Institute, Karlsruhe in Baden. 


ELECTRICAL EXHIBITS AT THE BRUSSELS INTER- 
NATIONAL EXHIBITION. 


The Brussels Exhibition will perhaps be more notable for the 
excellence of its engineering exhibits than for any other reason, and 
it is not surprising that electricity should play an important part in 
introducing a considerable element of novelty in much of the ma- 
chinery and apparatus displayed. There are many circumstances 
which render the exhibition particularly convenient from the manu- 
faeturers and buyers’ point of view, its central position and easy 
accessibility from all parts of Europe being an advantage not easily 
over-estimated. There is little doubt, moreover, that the arrange- 
ments which the authorities have made are infinitely better than are 
usually expected in large exhibitions, and most of the exhibitors 
admit that the allotments and preparations for their plant have 
been carried out with the utmost fairness and completeness. The 
Exhibition, too, has, in some cases for the first time, come under 
the direct authorisation of the various States, and the importance 
of this will have been appreciated particularly by the British exhi- 
bitors, while the magnificent arrangement of the German section 


is a monument to the value of the practical interest of an energetic 
government. 


chamber. 


Й 


All the other generators actually supplying current аге recipro- 
cating sets, except those in the German section described later, the 
majority of them being of the horizontal compound or tandem com- 
pound type, so universally adopted in Belgium, which country has 
hitherto been somewhat conservative in the matter of steam tur- 
bines. One of the most interesting of the reciprocating engines is a 
tandem machine manufactured by Bollinckx of 1,000 н.р. fitted 
with Bollinckx valve gear, this engine being employed for driving a 
Lahmeyer direct-current generator, the diameter of the armature 
being. about 10 ft., while the same manufacturers exhibit a self- 
contained 100 н.р. suction gas plant, with the engine driving a small 
dynamo through belting, magneto ignition being employed. Among 
the other large generating sets is à compound, side-by-side Thirau 
engine, driving a 500-volt direct-current dynamo of the Compagnie 

Internationale d' Electricité, with an output of 500 kw. at 220 revs. 
‚ per min. There is, further, a tandem compound 600 н.р. engine of 
Carels Frères well-known construction, employed for driving а 
direct-current generator, and, incidentally, it may here be men- 
tioned that the 1,000 н.р. Diesel marine reversing engine recently 
built by this firm, which it was intended to exhibit, has not been 
erected. This will, no doubt, occasion considerable regret among 
many visitors who had expected to see this much talked of machine. 

In view of the great interest now taken in the use of gas engines 
for central stations, the exhibit of Messrs. Cockerill, of Seraing, of a 
2.500 н.р. horizontal gas engine, with а pair of tandem cylinders, is 
noteworthy. It is, however, not designed for electrical drive, and 
at the time of writing its erection was not completed ; but it will, no 
doubt, be a source of attraction to electrical engineers as indicating 
the strides made in the construction of this class of engine. Messrs. 
Cockerill also show on their stand a 1,750 kw. turbo-generator of the 
Parsons type. with separate high and low-pressure cylinders ; but 


Except for the German exhibits, practically all the engineering 
plant and machinery are situated in one large machinery hall con- 
sisting of five bays, of which the end one is reserved for à complete 
battery of boilers for supplying steam to the generators. The 
German machinery is for the most part displayed in special depart- 
ments of the German section, and is self-contained in every way, 
being totally independent of the main exhibition, even for the supply 
of electrical power. 

In the large machinery hall most of the generators used for 
supplying electrical power to the machines and for all purposes for 
the exhibition are located, steam being delivered from the boilers 
in the adjoining bay through pipes laid for the most part under- 
ground. Тһе boilers, of which there are 10, were all manufactured 
by De Neaver and are fitted with underfeed mechanical stokers. 
The conveving plant for automatically delivering the coal from the 
outside supply to the boilers, and for taking the ashes away and 
depositing them where required, is verying eniously arranged and is 
electrically operated. The coal bunkers are some distance behind 
the boilers and are let into the ground with the mouth flush with 
the ground level. The coal is tipped into them and is dropped, as 
required, into the buckets of the conveyor beneath by means of 


sloping shoots, and the conveyor rises above the ground, when clear 
of the bunkers, to the level of the top of the boilers. The buckets 
then proceed parallel to the axes of the boilers until level with the 
front, when they turn at right angles and run the whole length, 
descending at the other end, and returning underneath the floor 
level in a subterranean passage, so that the ashes from the boilers 
may be tipped into them. The buckets then rise to just underneath 
the coal delivery buckets, thus forming a complete chain to the coal 
bunkers, the ashes being discharged by means of à tip and shoot. 


at the time of writing this was not in operation. 

There are a number of other generators, the most notable alter- 
nator being for 4,000 volts, 50 frequency, and 340 amperes, con- 
structed by the Ateliers de Construction de Charleroi, and driven 
by a side-by-side compound steam engine of the Société de la Meuse. 
'The same firm also exhibit a small 100 kw. six-pole, direct-current 
machine at 460 volts, belt driven from & tandem reciprocating 
engine ; whilst there are several of similar type by other firms which 
call for no special comment. 


At the Franco-British Exhibition the absence of overhead elec- 
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trical travelling and other cranes was generally remarked, but this 
will not be the case with the Brussels Exhibition. In each of the 
bays in the Machinery Hall there is at least one crane, and these 
naturally were of great service during the erection of the machinery. 
Except in one case thev are all operated by direct curront, two bare 
copper wires being run just above the top crane girders, and the 
current collected by short spring collectors. None of the travellers 
is of British manufacture, the chief exhibitors being the Ateliers 
de Construction Electrique de Charleroi, with a crane liftinz 25,000kg. 
and Bergmann's, of Berlin, who, of course, have addition d plant in 
the German section, while the Oerlikon Со. are the manufacturers 
of the only three-phase motor crane in the building. 

In the bays adjoining the large generators the machine tools are 
located, and these form one of the most complete exhibit: of the 
machinery section; and it is satisfactory to note that England is 
well represented in this particular. The adoption of electric drive 


is very marked, the large majority of the machines being self- 
contained.  Messrs. J. Butler & Co., of Halifax, besides the ordinary 
types of machine tools, have one or two novelties worthy of note. 
Chief among these is a motor-driven bar cutting machine for cutting 
off bars from 2 in to 8 in.. in diameter. The bar is clamped in a 
vice close to the tool (two vices being employed for long bars), 
and the tool is fixed in a dise which revolves in а large bearing 
forming part of the body of the machine. "The tool works gradu- 
ally toward the centre by means of a feeding arrangement, and a 
small pump is employed to provide the soap and water or other 
lubricant, so that the attendant does not have to look after this. 
This machine is specially adopted for motor drive, since a variable 
speed motor may be employed with a constant gear ratio. The 
speed of cutting can be increased for small bars, and, as the centre 
is approached, with large bars. 
(To be Concluded.) 


NEW GENERATING STATION OF THE WESTMINSTER ELECTRIC SUPPLY CORPORATION. 
(Concluded from page 226.) 
In our last issue we described the arrangements for obtaining | which has now been cbtained in the running of shafts at high 


condensing water from the river, and also the strainers which 
have been installed. Fig. 5, herewith, gives a view of the 
latter. The Bailey & Jackson rotary strainers will be noticed 


speeds, and the better knowledge available in the design of both 
shafiing and bearings, the old difficulties have completely dis- 
appeared, with the result that this arrangement of the plant is 


on the right-hand side of this illustration, and the suction | destined to become one of very wide application. 


boxes containing the grids for preventing large foreign matter 
entering the pumps in the upper left-hand corner. 

In connection with 
the method— briefly 
referred to last week 
—for preventing air 
pockets in the con- 
densing water pipes, 
it may be explained 
that separate 14 in. 
vacuum pipes are led 
from all the high 
points of this pipe- 
work into a vacuum 
tank on the roof of 
the station and at a 
height of 70 ft. above 
the condensers. To 
this tank the vacuum 
pump previously 
mentioned is con- 
nected. Each vacuum 
pipe thus forms a 
barometric leg in 
which the water rises, 
and all air is collected 
in the vacuum tank. To prevent any water from accumulating 
in this tank a barometric drain pipe is provided. The arrange- 
ment, which is due to Messrs. Kennedy & Jenkin, is of con- 
siderable interest. 

The vertical-spindle electrically-driven turbine pumps supplied 
by Messrs. W. H. Allen, Son & Co. afford an interesting ех- 
ample of the advance made in recent years in the application 
of this class of pump to power station work. From considera- 
tions of practical utility, the arrangement of the pump and 
motor, with theaxis of rotation vertical and direct-coupled, is 
one that obviously has much to commend it, as it enables the 
pump to be placed at as low a level as may be desired, thus 
avoiding the troubles so often encountered when a centrifugal 
pump has to work with a considerable lift on the suction side. 
The electric motor can also be pleced on the engine or pump 
room floor level in an easily accessible position and well away 
from all risk of damage from water, &c. | 

In the early days of electrical driving this arrangement of 
the plant was attempted, but met with little success owing 
chiefly to difficulties experienced with the balancing of the 
vertical forces and from objectionable shaft vibrations, also 
difficulties in connection with bearings. It is interesting, how- 
ever, to note that, as a 1esult of the much greater experience 


Fig. 5.--ViEW OF STRAINERS AND REFS Котовво PUMPS. 


In the present instance the plant consists of three pumps with 
motors and switchgear, the complete equipment having 
been designed and 
manufactured Бу 
Messrs. W. H. Allen, 
"on & Co. at their 
works at Bedford. 
The smallest of the 
three pumps is & hot- 
water pump capable 
of delivering 100 
gallons per minute 
avainst a head of 
‚45 ft., with an effi- 
ciency of 60 per cent. 
when running at 
1,600 revs. per min. 
It is placed in the 
basement of the 
building below the 
water level of the 
hot- water sump, 
and is direct-coupled 
through a length 
of about 12 ft. of 
shafting to an electric 
motor of 2-8 kw. situated on the engine-room floor level. 
The motor armature runs entirely in ball bearings, the top- 
most bearing being of the ball-thrust type and carrying 
the weight of the armature. At about the floor level and 
within the motor casing is a flexible shaft coupling, -which 
is capable of transmitting rotational forces only, or, in other 
words, permits of 5 deg. of relative freedom. Situated imme- 
diately below this coupling, in an extension of the motor hous- 
ing, is а ball-thrust bearing, designed to carry the weight 
of the shafting and the pump impeller. The various lengths 
of shafting are connected by ordinary flange couplings and 
supported lateraly by ordinary white metal bearings in 
halves. 

Тһе pump is of the turbine type, having one impeller and one 
set of diffuser blades, both of special bronze. The spindle is of 
steel and encased in bronze liners, and the hearings of white 
metal Ап automatic hydraulic balancing device is employed 
to carry the weight of the rotating parts of the pump and a 
part of the weight of the vertical shafting. The pump casing 
is of cast iron and contains the usual collecting chamber and 
suction and discharge branches all in one casting. The whole 
of the interior of the pump is easily accessible for inspection 
and repair without disturbing the fixing of the casings. 
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The second pump is a well-water pump designed to deliver | is designed to deliver 100 gallons of water per minute against a 
100 gallons per minute against a head of 100 ft., with an effi- 


head of 485 ft. when running at 2,200 revs. per min. and with 
ciency of 61 per cent. when running at 1,600 revs. per min. | an efficiency of 61 per cent. This pump, which is illustrated 
This pump is of the two-stage turbine type, and is situated in | in Figs. 8 and 9, is direct-coupled, as in the previous cases, to 
the basement, its motor of 5°6 kw. being on the boiler-room | a 22:8 kw. shunt-wound motor through a length of 8 ft. of 
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Fic. 6—ENGINE Room at THE HORSEFERRY-ROAD STATION OF THE WESTMINSTER ELECTRIC SUPPLY CORPORATION. 


floor level. The design of the motor, shafting and bearings is 


shafting. It is interesting to record that this set on test gave 

similar to that described above, the length of shafting between | an efficiency of 63 per cent. under the specified conditions. The 
.pump and motor being about 10 ft. The pump casing is of | pump stands upon a foundation block about 33 in. above the 
cast Iron, made in sections accurately registered together and | floor of the basement, and the motor stands on the pump room 
held by tie bolts through the flanges of the outer sections. In | floor level. | 

. the upper part of the casing is a water-cooled collar-thrust 


Pipework.—The arrangement of the steam pipes can be seen 


Fic. 7.—Vikgw oF MoronR-GENERATOR Коом AND HIGH лхр LOW-TENSION SWITCHBOARDS. 


bearing, which is provided for registering accurately the posi- | from Fig. 3 in our last issue. It may be mentioned that the 
tion of the impellers in the casing. | main piping consists of 7 in. weldless steel, the flanges being 

The third and most interesting pump of the series 18 à centri- | riveted on; whilst in the case of smaller steam pipes the 
fugal boiler feed pump, of the six-stage turbine type, the general | flanges are screwed оп. А Babcock & Wilcox separator, 201n. 
design and arrangement being very similar to that of the pump | in diameter by approximately 2 ft. 9 in. overall, is provided in 
last described, excepting for the greater number of impellers. It ' the steam main, and Hopkinson-Ferranti valves with cast steel 
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bodies and nickel alloy working parts are employed. The | of the Zoelly impulse type, and the larger sets run at 1,850 


branches to the balancers and generating sets are of 4in. and | revs. per min., and the steam consumption guaranteed by the - 


Gin. diameter respectively. manufacturers, with 150 deg. superheat and a 28} in. vacuum 
The atmospheric exhaust pipes from the 300 kw. balancers are | (barometer 30 in.), was as follows :— 
10 in. in diameter, and those of the 1,000 kw. sets 14 in. in Full load.  $ load. 4 load. $ load. 
diameter. The main atmospheric exhaust pipe, as will be noticed 171 ... 184 .. 208 ... 27-416. per kw.-hour. 
from Fig. 3, referred to above, increases from 14 іп. to 24in. | mhe corre sponding figures for the 300 kw. plant are :— 
19:56 ... 21:75... 25775 ... 36-75 1b. per kw.-hour. 
In each case the plant can take an overload of 25 per cent. for 
half-an-hour and 40 per cent. for 3. minutes. The turbines 
were also specified to give normal full load when running non- 
condensing and exhausting direct to atmosphere. 
Аз mentioned above, each turbine is direct coupled to two 
dynamos in tandem, this arrangement being considered by the 


Fia. 9. —Six-sTAGE CENTRIFUGAL BoILER FEED Pump or MESSRS. 


Fic. 8.—ELECTRICALLY-DRIVEN SIX STAGE CENTRIFUGAL BorLER FEED 
ALLEN, Son & Co, 


PUMP ON TEST PLATE OF MESSRS. ALLEN, Son & Co. 


engineers to be more reliable at the present time than single 
generators of double output. Particular attention has been paid 
by Messrs. Siemens to compensating the armature reaction, two 


(1,220—1,088 amperes at 410—460 volts) of Messrs. Siemens | commutating poles, as well as a distributed compensating 
Bros. Dynamo Works’ manufacture. In addition there are | winding on the main poles, being provided. We noticed when 
two 300kw. steam balancers of the same type as the main же visited the station last week that the carbon brushes which 

are used ran sparklessly. As will be 


seen from Fig. 6, each commutator is 
divided into two distinct parts, and 
the connections between the two parts 
are arranged to act asa fan for ventila- 
ting the interior of the commutators. 
The machines themselves are ventilated 
by fans on the armature shaft, the hot 
air being discharged through an opening 
at the top of the frame. 


Engine Room Plant.—The main generating plant comprises 
three 1,000 kw. turbines, supplicd by Messrs. Howden Bros., 
each coupled to two 500 kw. continuous-current generators 


The machines are self-excited and 
the pressure is regulated by hand, an 
~ adjustable rheostat being inserted in 

^ Ње" беја circuits. 

а | The condensers, which are situated 
Fic. 10.—OxERLIKON MoTOR-GENERATOR. beneath the turbines, are of the “ Con- 
| .traflo " type, and were supplied by 
sete; each driving two 150 kw. generators at 200—230 volts | Messrs. Willans & Robinson. The air pumps (Edwards type) 
Pressure, whilst the dynamos for supplying the two outer con- | are electrically driven, and we may here mention that all electric 
ductors of the three-wire system run, as stated above, at 410— | motors in the station, with the exception of three pump motors 
460 volts. A view of the engine room, with one of the balan- | of Messrs. Allen, Son & Co.'s manufacture, have been supplied 

cers in the foreground, is given in Fig. 6. The turbines are ! by the Rees Roturbo Co, 
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Careful provision has been made for keeping account of all 
water used and for ascertaining the cause of any undue con- 
sumption. Lea recorders are employed for the air pump dis- 
charge and for the make up water ; a Kennedy meter measures 
the feed water and a Venturi meter enables the amount of 
condensing water to be ascertained. Three " Aero” recorders 
(Stone's patent) indicate the level of the ‘vater in the storage 
tank on the roof, in the * treated water " tank and in the hot 


Fic. 11.—ViEw номе D.C. EXps or OERLIKON Moron-GENERATORS. 


well respectively. The “make up” water is obtained from a 


well in the station, the public water supply being used only 
as a stand-by. 


A 25-ton electric crane by Messrs. Marshall, Fleming & Co., 


of Motherwell, spans the engine room, and one of similar size 


is installed in the motor-generator room. 
Among the accessory plant, attention mav be called to an 
electrically: driven Lacy-Hulbert air compressor, which has been 


found very convenient for cleaning the generators, economiser 
tubes, &с. 


MOTOR GENERATOR 
ROOM CRANE 
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Section through Motor Panel 
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boosters have been installed in the motor-generator room. The 
pressure of these boosters is regulated by hand from the main 
switchboard gallerv in the engine room. The five end cells of 
each batterv can also be used for regulating purposes. 

Аз continuous current is supplied from the Horseferry-road 
station on the three-wire svstem at a declared pressure of 400 
volts across the outers, it is evident that the batteries act as а 
stand-by ; but, of course, they would usually only be capable 

of dealing with a small part of the load. In 
this connection it may be mentioned that the 
Houses of Parliament are supplied from this 
station, a specia! pan l on the switchboard con- 
trolling the supply. The brtteries also serve as 
а stand-by for the various motors driving the 
auxiliary plant in the station. 


Motor-Generators.—Undoubtedly one of the 
most interesting features of the new station of 
the Westminster Electric Supply Corpn. is the 
large motor-generator room, which is situated 
above the main engine room, and is of about 
the same size as the latter. Whereas, however, 
provision has been made for installing steam 
plant to a total capacity of 6,600 kw., the 
motor-generator room can accommodate, if ever 
required, transforming plant to the extent of 
15,009 kw. 

At present two 1,000 kw. Oerlikon motor- 
generators and a 500 kw. machine of the same 
type for balancing purpcses have been installed, 
together with a 500 kw. B.T.-H. motor-gene- 
rator which was used at the Millbank-stroet 


' station and has been transferred to the new station. Electrical 


energy is supplied to this plant at 6,000 volts 50 cycles from the 
. Grove-road station of the Central Electric Supply Co. The 
motor-generators are operated in parallel with the main steam 


plant installed on the ground floor, so as to obtain the most 
economical results. 


The motor-generators can stand an overivau о. „2 per cent. 
_ for half an hour and a 40 per cent. overload for three minutes, 
whilst they run sparklessly from no load to 40 per cent. over- 
load without shifting the brushes. They are also so built 
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Section through Charging Panel 


Vic. 12.—Sectioxs тнвоссн Н.Т. SWITCHBOARD. 


Batterics.—Two storage batteries, each containing 100 cells, 
are installed in a room adjacent to the motor-generator room. 
The normal capacity of the batteries, which have been supplied 
by the Tudor Accumulator Co., is 2,100 ampere-hours on the 
one-hour rate, and they are capable of discharging at 1,200 
amperes for two hours, or 950 amperes for three hours. Рог 
charging and discharging the cells in each battery two B.T.-H. 


‚ that when running at normal speed they can be switched on to 
| a short-circuited system (due to failure of the supply or defec- 
tive cables). This thev have to do with а current equal v9 
| 40 per cent. overload and about 20 volts to start with, the 
pressure to be raised by regulation (separate excitation) from 
this level up to the normal. Even under these conditions the 
machines have to remain practically sparkless. 
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In the view of ће motor-generator room given in Fig. 7 the 
two 1,000 kw. Oerlikon generators will be noticed, whilst the 
machine on the right-hand side of the illustration is the 500 kw. 
B.T.-H. motor-generator. In the background the balancer 
is just discernible; whilst Figs. 10 and 11 show further views 
of the Oerlikon machines. 

‚ The direct-current Oerlikon generators are of the auxiliary 
pole type, and the commutator is equipped with shrink rings 


of a design similar to that adopted with most Oerlikon turbo- 


generators. The A spread bearings have been adopted to 
obtain the greatest possible stability of the machine and also to 
give easy and comfortable access to the commutator. 

The three-phase motors are equipped with the well-known 
Oerlikon pole type of rotary resistances, which represent a 
specially strong mechanical job and permit very gradual and 
steady starting up without any outside apparatus. The stator 
coils are embedded in seamless micanite tubes filled with com- 
pound, as described in our issue of August 30, 1907, and the 
rotors are bar-wound. 


Switchgear.—This comprises a low-tension three-wire con- 
tinuous-current switehboard in the engine room and high and 
low-tension switchboards in the motor-generator room. Prac- 
tically the whole of the control, however, is carried out from 
the switch gallery in the engine room, the switches and instru- 
ments for the main generators, balancers, batteries, boosters 
and low-tension feeders being located on this switchboard. 


THE HELSBY WIRELESS TELEGRAPH AND TELE- 
PHONE SYSTEMS. 


. The wireless apparatus which this company has installed in 
its experimental station at the Crystal Palace consists of a 
simple and practical form of spark station, with, in addition, 


The arrangement of this board is on standard lines, but atten- 
tion may be called to the fact that aluminium rod has been 
largely used for the connections behind the panels, the leads 
to the generators being also of aluminium rod. This allows 
of a very neat arrangement, and minimises the risk of fire. 
Duplicate *bus bars are provided, so that the pressure on 
individual feeders can be varied: whilst section switches allow 
of each "bus bar being divided into two independent halves. 

From this switchboard, which is on a gallery at one side of 
the engine room, as will be seen from Fig. 6, connections are 
run to the low-tension switchboard in the motor-generator 
room, a view of the high and low-tension boards installed in 
that room being given in Fig. 7. The high-tension gear is of 
the standard B.T.-H. type, the British Thomson-Houston Co. 
being the contractors for the whole of the switchgear. Рго- 
vision is made for the necessary switching in connection with 
the high-tension feeders from Grove-road station and the three- 
phase induction motors of the motor-generators. The switches 
are enclosed in fire and arc-proof cells of the usual construction, 
A section through the high-tension switchgear is given in Fig. 12. 

In conclusion, we desire to express our indebtedness to 
Messrs. Kennedy & Jenkin, the consulting engineers to the 
Westminster Electric Supply Corpn., for giving us facilities 
for obtaining the information contained in this article, and to 
Mr. G. Horley, engineer at the Horseferry-road station, for 
kindly explaining the various features of the plant. 
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| telegraph or telephone for local communications in the imme- 
diate neighbourhood of the spark station. 
The details of the instruments have evidently, been very care- 
fully thought out, with the result that their design is very work- 
manlike and their operation exceedingly simple and rapid. In 


' the spark station, for instance, the change over from sending 


Fig. ]l.—CoMPLETE SPARK STATION APPARATUS. LARGE SIZE. 


à pair of portable earth-conduction sets for telegraphy and | to receiving, 


telephony, 


| The two systems are absolutely independent of | whieh controls five separate circuits sim 
one another, so that it is possible to use the earth-conduction , apparatus is built up in sections, 


or vice versa, is done by a single master switch 
, 


ultaneouslv, and the 
each of whioh js completely 


| 
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wired, the connections between them being made by plug con- 
tacts. Itis by attention to such details as this that telegraphic 
instrumenta are evolved from experimental apparatus. 

The spark apparatus has a transmitting set consisting of an 
induction coil, or high-tension transformer, connected to an 
oscillating circuit containing a multiple spark-gap of original 
design ; substantially constructed condensers of modern type, 


` 


important details which gives the whole apparatus its ex- 
ceedingly practical and commercial character. 

The receiving apparatus, the main control switch and the 
ammeter and voltmeter for the supply circuit are all contained 
in, or mounted on, a single case of a size which can be placed 
conveniently on a small table. The recetver has a tuneable 
circuit capable of giving sufficient freedom from interference 


Fic. 


9 —TRANSMISSION RECORDER. 


with relief gaps to prevent overloading ; and a flat spiral in- | 


ductance, which forms the primary of the high-frequency 
transformer, and transmits the electrical energy generated in 
the spark circuit to the aerial from which it is radiated. The 
spark-gap is а multiple one having four fixed and four moveable 
arms, the latter being attached to horizontal arms mounted on 


Fic. 3.—CoMPLETE CYMOPHONE 
oR Кльтн-Сохростюх TELEGRAPH 
AND TELEPHONE. 


a vertical axis. 


of the section below it. 


The Company also owns Webb’s patent for 
a transmitter capable of giving a very high spark rate. 

The apparatus is constructed in sections of convenient size, 
each case being arranged to fit into its proper place on the top 


There are no external terminal screws, 
all connections being made by plugs and flexible. It is the 
careful attention which has been bestowed on these and other 


for practical working. Here, again, as in the transmitter, the 
apparatus is characterised by the simplicity of the arrange- 
ments and the absence of all temporary connections. 

. Àn ingenious recorder forms part of the transmitting plant, 
and is actuated directly by the sending key, the connections 
being so interlocked that everything which the operator sends 


; ; | to 
is automatically recorded. An mspector 13 therefore к a 
check the working ofthe station and ensure that the regu 


of the International Convention are complied with. 


from 10 lb. to 15 lb. complete. 


Кыш : -con- 
The Cymophone, which is the name given to the al 
duction systém, is a very portable instrument, weighing ded: 
| Two earth connections between 

at each end, the instrument being inserted in the gore 
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them. Speech is clearly transmitted even when the length 
of the base lines is only a small fraction, say s, of the 
distance between them. The power is taken from a small 
6-volt accumulator, and is converted into suitable impulses 


Fic, 4. — lTRANSMITTER AND RECEIVER OF SPARK STATION, 


in а circuit containing inductance and capacity. Telegraphy is, 
of course, possible with the same power and bases to con- 
siderably greater distances than telephony. 


TWO-MOTOR DRIVE FOR WEB ROTARY PRINTING 
PRESS." 


BY S. H. SHARPSTEEN. 


The drive for a web printing press may be considered in two parts». 


the primary or productive drive and the secondary or starting 
drive, which operates the press at approximately „th to ith of the 
production speed. The ratio of make-ready to production speed 
applies to newspaper work. . Magazine web press production speeds 
are usually much lower. T 

When the requirements of the secondary drive for а web printing 


press are properly understood it is quite an easy matter to produce. 


the desired results. ‚Рог instance, a Hoe quad newspaper printing 
press requires approximately 30 н.Р. to operate at а maximum рго- 
duction speed of 24.000 newspapers per hour. At such times the 
main shaft runs at about 200 revs. per min, The press can be 
threaded with paper when the mainshaft operates at 10 revs. per 
min., or th of the maximum production speed; but pth of the 
maximum speed, or about 7 revs. per min., might be more desirable 
for the first running speed when the question of keeping down the 
paper waste due to breakage at the start is considered, and especially 
if the secondary drive brings the press to this speed in a jerky 
manner. As the power necessary to drive the press is almost in 
direet proportion to the speed, № would seem that a 2 Н.Р. motor 
should be large enough for the secondary drive, but the large start- 
ing friction requires a 5 н.р, motor with a normal speed of about 
1.000 тез, per min. Thus it is seen that the size of the motor for 
the secondary drive is determined by the starting torque required. 
Next, as to means for preventing rapid acceleration. Field 
control and multiple series connection of armatures will not here be 
considered, but the bridged or shunted armature, as shown in Fig. 1, 
offers a very satisfactory solution of the problem. The effect of the 
РВВ RUM HMM е бы ыы шыш LA ee 


* Abstract of an article in the ‘‘ Electrical World.’ 
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shunt resistance is to maintain the E.M.F. across the brushes at an 
almost constant value, which is but a fraction of the total E.M.F. 
The current taken from the mains remains practically constant as 
long as the starter handle is on the first notch. At the first instant 
nearly all the current goes through the motor. As its counter- 
E.M.F. increases, due to the increase of speed, the current falls off 
very rapidly and more and more goes through the shunt resistance 
until the current through the armature falls low enough just to 
produce the torque required by the press. The shunt resistance 


vives the motor a drooping speed torque characteristic, which can 
be adjusted to fit the case in hand. By keeping resistance in shunt 
during the acceleration period the normal speed is reached at a low 
rate of acceleration and without jerks. 


The New York * American " installed a drive of the two-motor 
type in one of its press rooms in New York City some years ago, 


| and it was claimed to be the first two-motor web press drive, using 


standard motors, with independent connection of the 
secondary drive. The secondary drive did not use 
the shunted armature scheme, and, therefore, it was 
. more difficult to secure the proper start. It was started 
by the same controller arm that was used on the primary 
drive, thus requiring a controller of special design. 
However, there is no good reason why the secondary - 
drive should not be started with a standard combination 
starter and a speed controller of the same rating as 
the motor, this starter being placed close beside the 
starter for-the primary drive and having the armature 
bridge or shunt added. When the primary drive is in 
use the secondary drive may continue to run free until 
the speed. of the press drops to a point where it would 
again take hold. 

By the use of a first-class armature] speed controller 
with a reasonable number of points or steps it is an 
easy matter to bring a press to production speed with 
the primary drive and control without breaking the 
paper after the secondary equipment has made a suc- 
cessful start. It is a little more economical of space 
to have two special motors mounted together on one 
base (or the secondary motor may be placed upon the 
primary motor, allowing the former to drive through 
the shaft of the primary motor) than to have the two standard 
motors, each on its own base and separately connected to the 
ress. 

7 Summing up, it may be said that a satisfactory drive for a web 
printing press may be made up of standard apparatus as follows : 
For starting, a standard motor with the usual starter and a low 
resistance grid or wire resistance connected across the armature, 
as shown in Fig. 1, should be used. The motor should be large 
enough to produce the initial torque without requiring excessive 
current. For running at the normal speed a standard motor may 


Еа. 1.—BRIDGE CONTROL. 


Fic. 2.—Dyxamıc BRAKE. 


be.used, this motor being fitted with the standard starter and arma. 
ture speed controller; a field rheostat with a 10 per cent. range 
may be added to the equipment where desired. 

If a dynamic brake is wanted it may be arranged for by placing 
two contact pieces on the controller arm of the primary drive, as 
shown in Fig. 2, where А represents the armature, B and B the com- 
mutator brushes, to which are attached two wires W and W! con- 
necting in the brake resistance BR, when the arm H leaves the con- 
troller dial D and is forced back upon the brake contact brushes C 
апа С". An emergency stop may be had by running a push button 
circuit around the press, connecting the buttons in multiple and 
connecting the ends of the circuit to the no-voltage release coil on 
the starter and controller in such à manner that the coil will be short- 


circuited when a button is pushed and the no-voltage release allowed 
' to act. 
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STANDARDISATION OF FUSES. 


It is surprising that in the course of its most excellent 
work the Engineering Standards Committee has not 
touched on the question of fuses. At present this subject 
is in à somewhat chaotic state. Beyond the requirement 
that a fuse is to blow when the current exceeds the normal 
value by a certain amount, nothing is very fixed. What 
this amount should be is left largely to individual fancy, ar 
to the rules one may care to select. Thus the Wiring Rules 
of the Institution of Electrical Engineers state that no fuse 
shall carry more than 200 per cent. overload without 
fusing, whereas the Phoenix rules do not permit nearly so 
much overloading, allowing merely a modest 50 per cent. 
Since these figures are by no means limiting values, it will be 
admitted that in rating alone there is much latitude. 

The question of rating, however, is only one of the factors 
involved in completely specifying a fuse. Elsewhere in our 
present issue will be found an-abstract of a Paper on this 
subject read by Mr. Н. W. KErronp before the Institution 
of Electrical Engineers, in which the author gives the 
following headings for a complete specification :—(a) А 
definition of the “ marked” or “ rated ” current in terms of 
the “ limiting” current; (b) A standard range of rated- 
current values and voltages; (с) А definition of one or 
more points on the “ time-overload " curve of each fuse ; 
(d) Regulations as to non-interchangeability, temperature 
rise, freedom from deterioration, and perfect operation under 
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difficulties. From the point of view of safetv it is desirable 
that a fuse should not be capable of carrying two to three 
times its rated current for an indefinite period. On the 
other hand, if the overload is made small, the fuse must have 
a low melting point, or be run at a somewhat high tempera- 
ture, which is often undesirable. Apart from any fire risk 
due to high temperatures, most metals tend to oxidise if 
so run. In all cases, however, a distinction must be drawn 
between large and small fuses. Although an overload of 
twice the rated current or more may be quite harmless in 
house circuits, № would be undesirable in large power 
circuits. Here we come also into the field of the circuit 
breaker, with which а time element may be combined. In 
the ordinary fuse there is always something of a time 
element, but it is doubtful whether any attempt should be 
made to increase this beyond a modest figure. A large mass 
of fusible metal is undesirable, particularly in dealing with 
short-circuits. 

Certainly, present practice in fuses for house wiring is of 
ап elementary kind. Such fuses can generally be renewed by 
anvone, being of the exposed wire type, which means that 
they may be replaced by any sized fuse that seems to meet 
the case, or even by a copper ' wire " if the circuit is trouble- 
some, thus eliminating all protection. Since branch circuits 
are now fairly standardised, there is no reason why a 
standard fuse should not be made which would be applicable 
toall ordinary house wiring, but it would have to be enclosed 
and not interchangeable. Notwithstanding Mr. KErroRD's 
opinion that it is unimportant whether a blown fuse is 
easily recognised or not, we think this is a point which should 
be borne in mind. Certainly, the average consumer, 
whose electrical knowledge will not usually go beyond the 
replacement. of a fuse, should not be compelled to search 
through his distribution board to find the faulty circuit. 

In some branches of the industry standardisation may 
bring about a harmful result, or at least it may impede 
development. In regard to fuses, however, it appears to 
us that the subject is essentially one that lends itself to 
standardisation with great advantages, The manufacturer 
would gain because he would know what was expected of 
him, and the number of sizes might be cut down to a 
minimum. Ол the other hand, the user would know that 
the fuse made by A. and rated at, say, 50 amperes, would 
give about the same result as the similarly rated fuse made 
bv В.; whereas this is by no means the case at present. 


———— 
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Hydroelectric Developments and Engineering. By FRANK 
Koester, (London: A. Constable & Co.) Pp. xxv.—442, 21s. net. 

А rapid glance through the 440 quarto pages of this well- 
pr nted and beautifully illustrated book gives one the impres- 
sicn that it is a very valuable publication, but a deeper study 
tends to modify this opinion in some slight degree. Some parts 
ère good and useful, but others are rather weak and a few even 
misleading. Thus, the author’s way of treating the stability 
о! dams is certainly open to grave objection. He assumes that 


the dam has a moment of stability equal to the product of its 
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weight into the horizontal distance between its centre of gravity 
and the outside edge. This is wrong, as it would imply that 
the specific pressure at the outside edge might be infinite with- 
out crushing the material to powder. The correct way of cal- 
culating the stability moment is, as every civil engineer knows, 
to take as the horizontal distance a length appreciably less 
(something like two-thirds) of the distance of the centre of 
gravity to the outside edge. A dam designed in the way 
suggested by the author would certainly be less safe than he 
assumes. i | 

On pages 15 and 16 some quite unnecessary instructions are 
given to the engineer who 15 called upon to design a power plant. 
He is told what staff he is to employ, down to the tracers, and 
how he should shift them from one office to the other, what 
size the drawings should be, how blue prints should be made 
and filed, and other things which each engineer will best settle 
for himself. There is also evidence in this part of the book of 
rather careless revision of figures. Thus, Galileo is cited as 
having made a certain pronouncement in the year 1830, 
whereas 1630 is, of course, meant ; on page 14 a certain quan- 
tity of coal is given as 6 million tons, when obviously 600 mil- 
lions are meant; and in some places the sense of the text is 
somewhat obscure. For instance, in the following passage, 
occuring on page 136, when dealing with different tvpes of 
turbines: “ During the operation much erosion was observed, 
and the turbines lost their efficiency, due to the increase of clear- 
ance between the runner and the guides. As these turbines 
are fed bv glacier water, which in the summer contains much 
sand, the erosion still continued. during the winter montlis, 
when the water is entirely free from same." 

A very good feature of the book is the bibliography which 
is given at the end of every chapter, and which contains a large 
number of references to literature on the subject treated in the 
chapter. "The general scheme of the book is convenient for 
its practical use. In the first part we find all those matters 
connected with the transformation. of the waterpower into 
electric power ; in the second the transmission of the currents, 
and in the third are given numerous examples of European and 
American works. In the first part we find chapters on Dams, 
Headraces, Penstoecks, Power Plant, Turbines and their 
Governors, Generators and electrical -equipment generallv. 
The second port treats of the Line and Sub-stations, including 
transformers and converters; whilst in the third part eight 
different hydro-electric works are very fully described and 
illustrated by perspective views, plans and elevations. 

In the chapter on Testing Turbines some information is given 
which makes one doubt the accuracy of American methods. 
The author distinguishes between what he calls the ©“ Euro- 
pean’ method of testing the efficiency of turbines and the 
Holyoke tests. By “ European" he evidently means an 
accurate method, for he gives from a German technical paper 
a table in which the efficiency guaranteed by the Holvoke staff 
is contrasted with that found by Prof. Pfarr for the same 
turbine when he tested it in Germanv. In this table the 
turbine comes off rather badly, the efheiency found bv Pfarr 
being about 10 per cent. lower: and in commenting on this the 
author says rather naively: “ For these reasons, guarantees 
for such tests must not be accepted by the power-plant de- 
signer: he should accept only such guarantees as are made in 
the power plant itself." The sentence is a little obscure, for 
guarantees are not " made in the power plant.” but the meaning 
seems to be that the tests as made at Holvoke do not give the 
true efficiency, and this interpretation of the author's meaning 
is corroborated by what follows, namely, * However, as the 
Holyoke tests are used in many respects as a standard in 
American practice, a brief description,” &c. 

What the author has to sav on Pelton wheels is verv interest- 
ing, and the illustration prepared from an instantaneous photo- 
graph on рәсе 151. showing how all the velocity is taken out 
of the jet by the bucket and the water is quietly dropped, 
makes one understand how it is that such a wheel can work 
with high efficiency. 

The best part of the book is that dealing with the line, and 
here the author's bias in favour of American methods is a 
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positive advantage, for in matters of line construction ad- 
mirable pioneering work has been done by American engineers. 
The author deals with many essential points, both from a tech- 
nical and a commercial point of view. Thus, the limiting 
transmission voltage at which dissipation of energy by what he 
calls the ** corona effect " becomes serious is discussed with 


reference to Lyndon's Paper of à year ago, and a formula is 
given which is as follows :— 


Kilovolts= 148(r 4- 0:07) log и 
10 


D being distance between wires and г the radius of a wire in 
inches. 

The statics of lines are fully discussed and useful information 
із given оп meny Continental and American methods of con- 
structing towers for high-tension lines. Аз regards total cost 
of towers and insulators, an interesting problem presents itself. 
With a short span we have lighter and shorter towers, cheaper 
foundations, but more cross-arms and insulators, and also more 
labour in erection per mile of line than with a long span. The 
length of the span, then, influences certaiu costs in opposite 
wavs, and there must be a particular length of span for which 
the total cost becomes a minimum. This problem is fully 
discussed by the author in the light of practical experience, and 
a close study of what he has to say on the subject will repay the 
labour bestowed on it. The line is a very important item in 
the total cost, and а vital item in the success of the whole 
undertaking, and for these reasons it is right that in à work as 
that under review the line should receive special attention. 
The author has duly appreciated this, and given us a most 
useful treatise on the subject of high-tension lines. The third 
part of the work, dealing with existing plants, will also be wel- 
comed by engineers. The works selected are representative 
of good modern practice, and may, therefore, serve as examples 
for new designs, modified, of course, to suit special local 
conditions. GisBERT КАРР. 
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ELECTRIC CABLES.* 


ELECTROLYSIS. 
BY F. FERNIF. 


(Continued from page 190). 


Summary.—The author first considers the general phenomena of 
electrolysis as observed in the neighbourhood of electrical networks. 
He then discusses in more detail the corrosion of lead-covered cables 
and armoured cables, and the effectiveness of earthing. Another 
cause of deterioration is electric osmose, which causes an accumulation 
of moisture at the negative conductor if there is any flow of current 
through the insulation. Finally, the causes of faults and measures 
for preventing them are considered. Faults may be classitied into 
thoseof manufacture, those caused during laying, and those developed 
after the cables are laid. The last class is due to a number of causes, 
such as mechanical injuries, electrolysis and electric osmose, chemical 
action, overloading and decentralisation, high temperature, abnormal 
pressures and static discharges. Another cause of trouble is the 
accumulation of gas in manholes, causing explosions. The various 


ways in which gas may accumulate are considered and the remedies 
to be applied, 


ann ed 


Armoured easbles laid direct in the ground generally suffer 
more or less from electrolysis. Joints should be lead wiped 
and the armouring should be bonded on to the lead. However, 
with the most efficient bonding, а heavy fault current (to which 
such cables are peculiarly liable) will alwavs cause some cor- 
rosion, owing to the resistance of the lead and armourinv. 
Insulating joints undoubtedly limit the fault current, but will 
often increase the corrosion on the faulty section. Stoneware 
boxes have been used and boxes made of glass have been sug- 
gested. Wooden or ebonite bushes in the glands of an iron 
joint box should never be used ; they always get wet and act 
as partial conductors. Bonding and earthing are not an 
absolute preventative ; when a fault occurs part of the current 
may readily prefer to travel through 3 in. or 4 in. of soil on to 
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some large pipe rather than by a circuitous path to earth 
along the lead. Also, simultaneous faults on a positive and 
negative cable may easily cause a heavy earth current between 
the two cables, the current taking a short cut via some pipe 
rather than the path provided for it. Steel armouring appa- 
rently often protects the lead from corrosion. It is sometimes 
found in practice that the armouring is pitted and eaten away 
along its whole length, but the only place where the lead is at 
all attacked is where the armouring has absolutely disappeared. 
In all cases partial measures are the least effective. Thus, 
earthenware or stoneware ducts are the very worst kind in 
relation to electrolysis. They act as partial insulators, rapidly 
absorbing moisture and becoming in effect electrolytes when 
only a slight difference of potential is applied. Those with 
metal joints are worst of all, as the joints act as partial earth 
plates. Cement joints, unless allowed to remain uncovered 
to set for at least 48 hours cannot be made watertight, and they 
also behave аз electrolytes, and electrolytic corrosion may 
occur at every such joint. However high the resistance of a 
shunt to а circuit may be, some proportion of the current will 
flow through it, so that however well bonded and earthed a 
network is, if there are alternative paths for the current, they 
will be used, and, if these paths are electrolytic, corrosion will 
occur at the anode. 

The problems most likely to arise are those connected with 
old networks, which probably incorporate a variety of methods 
of cable laying. The proper course to pursue and the best 
method of ** nursing ” such networks must vary in every case. 
An example of very extensive electrolysis occurring in practice 
may be quoted. А lead covered and braided cable, forming 
the positive main of a 460 volt three-wire system, was laid 
“solid” in an earthenware trough, in very wet heavy soil. 
It was surrounded by refined bitumen end supported on 
wooden saddles, which had been boiled in pitch and oil. After 
about two years’ service, it was found that a length (about 90 
vards) between two service joints (where the lead was dis- 
continuous) was asunder. The leakage current was measured 
from both ends and the total was 0-25 ampere. On digging out 
this length, the cable was found to be almost completely 
destroyed. In some places, for continuous lengths of 3 ft. and 
more, not a vestige of metallic copper or lead was to be seen. 
These metals were replaced by a pale green salt (or salts) of 
copper (partly oxy-cloride), and a white salt of lead. А section 
showed these salts occupying exactly the relative positions and 
bulk of the metals in the sound cable, while the paper insula- 
tion was sodden, and in many places white in colour. The 
bitumen was generally good, but in patches it was brown in 
colour and friable. No action appeared to have occurred at 
the saddles. The troughing was cracked along its whole 
length, and was sodden with water. The cable had been well 
laid and was quite central in the trough, and not touching it 
anvwhere. ; 

This example shows that bitumen and stoneware are not 
necessarily insulators. The continuous and uneven crack in 
the troughing was similar to those caused in concrete by electro- 
lysis. It is probable that if this cable had had its lead 
efficiently earthed, most of this damage might have been avoided, 
but as the fault was one that probably broke down very slowly, 
it would have been on some time before being located, and hence 
have involved the risk of damaging the lead at some distant 
point. Actually the lead on either side of the insulating joints 
was quite sound. Had the cable been leid in an insulating 
duct with isolated lead, the fault would have been noticed 
during à periodical inspection of the manholes, as soon as the 
lead became `` alive," long before all this corrosion could have 
taken place. 

А negative fault on a three-wire system nearly always 
damages the nearest gas or water pipe, the pipe being the anode 
of the circuit. Nearly all the fall of potential occurs within 
5 or 6 ft. of the fault, since the fall of potential at any point near 
an ordinary fault in soil, plotted against distance follows а 
logarithmic law. 

E. м some idea of the conductivity of the soil in towns, it 
ay he mentioned that between two stations in Glasgow 
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1.580 yards apart the earth resistance was found to be about 
0-05 ohm.* | 

In mines there is great difficulty in obtaining a satisfactory 
earth, and it is partly for this reason that leadless cables are 
largely used. Trolley rails are not electrically continuous and 


the specific resistance of sandstone and shale is of the order: 


500,000 ohms per cubic centimetre, whilst coal may be as much 
as 50 thousand million ohms per cubic centimetre. If con- 
tinuous currents are used, the safest method, as far as electrolysis 
is concerned, would appear to be to use concentric cables, the 
outer conductor being bonded on to the lead and armouring 
at the generator. The lead and armouring must be continuous 
throughout. No serious difference of potential can exist 
between the lead and the outer, and any fault affecting the 
inner must cause a short-circuit, which will blow the enclosed 
fuses. The armouring and lead can, of course, be “ earthed ” 
as well as possible to comply with the rules. It should and 
can be made impossible for the inner conductor to become 
earthed at any part of the installation without melting a fuse. 
Whatever type of cable is used, the armouring is chiefly relied 
on for an “ earth " in mines. 
ELECTRIC OSMOSE. ИЫ 0 

If an electric current be passed through a solution, contain- 
ing two electrodes separated by a porous partition, there will 
in general be an increase in the volume of the liquid in the 
cathode compartment, and a decrease in the anode compart- 
ment, the liquid appearing to travel with the current. This 
о is called electric endosmo:e, with reference to the 
cathode, 


Thus whenever a continuous electric current flows through a 
solution contained in a porous body, as soil, brickwork, earthen- 
ware, &c., or which is spread over an insulating surface, as a 
flm of moisture on rubber or glass, then, in general, there 
will be an accumulation of moisture at the negative pole, and 
hs neighbourhood of the positive pole will tend to become 

ry. 

Prof. Haldane Geet has shown how water is conveyed through 
blocks of concrete and plaster of Paris, and accumulates at the 
cathodes; some of the blocks were broken in half, after the 
passage of а current, and the halves next the cathode were 
found to have a lower resistance than those next the anode. 
Electrical endosmose is said to cause the destruction of over- 
head line insulators on traction systems, since “ water is drawn 
between the iron bolt and the insulating material and is forced 
through from the positive metal of the bolt to the negative metal 
ofthe hanger.”t On any earthed system of continuous-current 
mains, electric osmotic effects are sure to be noticed. 


The first recorded instance was on the St. Pancras mains, 
which were bare copper strip strained in culverts. Here 
_ Metallic sodium end potassium were formed at leaky insulators, 
and a number of bad explosions occurred. The same effect is 
common with all three-wire culvert svstems, and often with 
“negative” switches, fuse boxes, &c., mounted on damp 
walls. The insulator must first become leaky, and this may be 
caused by a film of condensed moisture and dirt on it, but often 
part of the insulator is short-circuited by spiders, spider's 
webs, or flies getting under the petticoat. If it be a " nega- 
tive” insulator the leakage current will be maintained by 
electrie endosmose, which will keep the surface wet. The 
salts or metals formed are the result of the electrolysis of the 
water in the soil. If it be a “ positive ” insulator the leakage 
current will automatically cease, since there is no reservoir of 
water at the “ positive” pole (the conductor) to keep the 
leakage surface wet. The “ positive " conductors in a bare 
copper strip system always have a better insulation than the 
“ negative," although a very high value can be maintained on 
the negative conductors too, if they are systematically tested, 
and all faults removed. Glazed stoneware insulators, support- 


* Lackie, Proc. J.E.E., р. 128, Vol. ХХХУ. 
: 1 Proc. L.E.E., Vol. XLI., р. 455 et seq. i NE 
, $ Proe. LE.E., Vol. XLL, p. 485 (Cunliffe). ому" 


ing a negative conductor, sometimes become impregnated with 
salts, right through their substance, if the leakage has been 
going on far some time, and they have then to be renewed. 

If the bare end of а wire connected to the negative side 
of a three-wire system be stuck into apparently dry ground, 
moisture collects around it almost immediately. The great 
trouble with 3-wire systems is to preserve the insulation of, 
negative conductors.as, at exposed surfaces of porcelain, &c. 
there always tends to be set up leakage over the surface ; and 
with lead covered wiring for instance, this is probably one of 
the main causes of failure. 

As stated previously, there cannot be any electric osmotic 
effect on lead-covered cables, so long as the lead sheath is 
intact, but the question 18 one of great interest in connection 
with leadless cables. Before any such effect can be exerted 
there must be a leakage current through the insulation. Мом, 
with high-class rubber insulation, the real leakage current 
through the insulation is practically nil, most of the observed 
current when testing, itself almost infinitesimal, being regarded 
as an absorption current, which gradually dies away. . 

Thus, before any electric osmotic effect can take place, the 
insulation resistance of the cable must fall; this may perhaps 
be caused by the absorption of water, which does take place 
with rubber and vulcanised rubber to some extent. If it be 
supposed that what may be called the “ normal absorption ” 
of water by the rubber does not much affect the insulation 
resistance, the deleterious action of condensed water could 
perhaps be explained if the water “ normally ” absorbed held 
some substance in solution, because this solution in contact 
with pure water would exert an osmotic pressure and tend to 
dilute itself by sucking in pure water, and thus an abnormal 
quantity of water might be absorbed. 

Rubber is a colloid substance, and colloids “ freely form 
addition products with such bodies as alcohol and water. . . . 
The process of absorption of water is often accompanied by 
considerable increase of volume. . . . Many solid colloids and 
solid solutions of colloids and water can be used as solvents 
for mineral salts and acids . . . the ionic mobility and the 
diffusivity are then very little less than in liquid aqueous solu- 
tions of equivalent strength." * 

Rubber does swell up to some extent when soaked in caustic 
alkali for a few weeks, and it seems probable that it does behave 
to a very limited extent like the colloids referred to above, 
such as gelatine. This behaviour would explain the fall in 
insulation resistance, and, in the case of a “ negative " cable, 
electric endosmose would, by forcing more water into the 
rubber, maintain the leakage current, and perhaps cause the 
formation of the big blisters containing alkaline liquid some- 
times observed. 

“ Positive ” faults on rubber cables drawn into underground 
ducts are less numerous than “ negative," and their presence 
on ordinary straight lengths of cable may perhaps be accounted 
for by the fact that the liquid conveved Бу electric osmose is 
not elwavs forced in the direction of the current, but in some 
cases its direction 13 determined by the nature of the solution, 
whether acid or alkaline. Thus it has been found? that proteid 
dissolved in water reverses the direction of its motion, accord-. 
ing as the liquid is made acid or alkaline; an acid reaction 
caused the particles to move with the electric current, which 
corresponds to the liquid moving against the current; with 
the liquid alkaline, the particles moved against the current, 
and hence the liquid would move with the current. Now a 
positive leakage current will produce, or tend to produce, an 
acid solution at the cable, and it is possible that this may re- 
verse the direction of the electric osmotic flow of liquid, or 
at any rate largely neutralise it. So that instead of a “ posi- 
tive " cable tending to drv itself, as it will when the solution 
is alkaline (for example, the case of а thoroughly saturated 
“negative”? cable changed to “ positive") it may actually 
tend to suck in water. 

(To be continued.) 


| * W. C. D. Whetham, à Theory of Solution." Chapter XIV. 
t '* Transactions " American Electrochemical Society, Vol. X. (Carl 
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_ THE EFFECT OF FREE TRADE OR PROTECTION 
| UPON THE ELECTRICAL INDUSTRY. 


1 ture could not be readily explained. А small agricultural community 

that placed a restriction on the importation of the best and cheapesi 
spade was taking a measure that. must react upon its own develop- 
ment. It would pay the community better to develop its resources 
by imported spades and pay for the education of artificers from its 


On Monday evening last an interesting meeting, promoted surplus crops, rather than to set those artificers to work to produce 


by the National Electrical Manufacturers’ Association, took 
place at Caxton Hall, Westminster, when à ver 
discussion upon the above subject ensued. 


The Chairman (Мг. H. W. BurLER), before calling upon Mr. 
Kingsbury and Mr. Hirst to open the discussion, stated that the 
reason why the National Electrical Manufacturers’ Association had 
decided to promote the meeting was because the Association 
existed for the purpose of dealing with questions of general com- 
mercial interest to the trade, and was a platform where all members 
of the industry could discuss the various questions of policy which 
were a benefit to the trade as a whole. The Association as an 
Association was not able to tako sides, and therefore no resolution 
would be put, and, further, it could not be responsible for any 
opinions expressed. Не understood that the remarks of Mr. Kings- 
bury and Mr. Hirst had been prepared quite independently, and 
therefore could in no way be taken as answering one another. 


y interesting | progress of its manufacture. The value of the article in use should 


be the prominent consideration. Its use should be encouraged, and 
yet the principle of Protection was to discourage its use by delay 
or excessive cost, He had only called that spade a spade meta- 
phorieally. It might be called an electrical implement. Such an 
improvement which might now be imported from abroad in a 
finished state could not be placed at once upon the market if manu- 
factured at home. For a year or two, say, the buyers of the im- 
proved apparatus were going to be asked to pay a royalty on what 
our heads had not devised or our hands fashioned. The proposal 
was that the nation should fine such purchasers for buying foreign 
wares, but the purpose of the fine was that we should get the benefit 
by restriction as much as possible to our own sources of supply. 
The effect of such restriction must be that the nation would lose in 
efficiency, the advantagesof the possible economy could not be so 
widespread, and the demand would not assume proportions to 


THE CASE FoR FREE TRADE. justify economical manufacture at so early a period. Thus the 


imperfect or unnecessarily expensive spades which would retard the 


Mr. J. Е. KiNGSBURY, in opening the discussion on behalf of Free 
Trade, said that one of the effects of Free Trade was that the elec- 
trical industry of Great Britain had a higher efficiency than any in 
the world. In no protected country could the engineer extend 
his horizon bevond the frontier, or devise the use of the most suit- 
able instrumentalities, regardless of their birth.place. In no pro- 
tected country could he exercise his choice, except at a cost which 
was in addition to the value. In the sale of their material our 
engineers and contractors had been unhampered, and the nation had 
added nothing to the price. For some years past efforts had been 
made to misrepresent the operation of Free Trade by the develop- 
ment of an idea that the free tradesman required the engineer to 
limit his range of vision and the purchaser to fetter his freedom. The 
speaker asked which was the truer patriotism, to extend the benefits 
of the industry and add to the nation's profits, or to retard the 
development of industry and add to the nation's loss. 

With regard to the electrical industry in particular our Free Trade 
policy had permitted us to apply at once any advance made else- 
where, and to give the industry a start on the most practical lines. 
As soon as the demand became large enough we abandoned imports 
and manufactured for ourselves. Thus we were able to make a 
start at once in any application, not originated by ourselves, and were 
able to adopt the most suitable instrumentalities to obtain the 
benefits of successful improvements at a small cost. Оп the other 
hand, Protection would have delayed us for years, and have enor- 
mously increased the cost. Protected countries were behindhand 
in the development of enterprise originated in other countries, 
while we were able to develop and adopt them without delay. 

As regards our progress it had been pointed out that we were 
exceptionally backward as compared with protectionist countries. 
This was not the case, as in the United States, which was a par- 
ticularly electrified nation, the electrical products in 1904 were 
6s. 10d. per head of the population, while ours in 1907 were 6s. 2d., 
those being the years most nearly available for comparison. Our 
progress was in reality substantial, and lack of progress in any 
department could be readily accounted for by our errors. Free 
Trade had helped us. while with Protection our case would have been 
deplorable. Now that the industry was established these argu- 
ments were just аз forcibl». | 

As regards the protectionist argument that Protection made the 
foreign manufacturer sure of his own market, that he was thereby 
able to organise, with confidence, a supply for that market, and could 
arrange for the surplus to be exported, the difference between 
individual firms and the industry аз a whole was not recognised. An 
individual foreign manufacturer was, in spite of Protection, open to 
the competition of other manufacturers in his own country. Protec- 
tion, it was true, reduced the area of competition, but it did not reduce 
the actual competition. With regard to unemployment, nothing 
could be said as to the beneficial effects of Protection in this respect. 
''here had been more extensive reductions of labour in the United 
States and in Germany, within recent years, than in this country. 

One argument, the speaker thought, much in favour of 
Protection was its educative influence; but hethought that tostart 
& factory for the purpose of serving as a school was an expensive 
form of education, and when maintained by protective tariff the 
amounts paid in advance would most likely be very serious. 

The large amount of attention given to the profits of manufacture 
and the small amount of attention given to the purpose of manufac- 


great commercial nation. 


when there was not enough work to go round it was well to remember 
that what they were talking about was not the effect of Protection 
applied to electrical work alone, but rather what was going to be the 


and adopted Protection generally. 


welfare * 


home manufacture was likely to be delayed rather than accelerated 
by protective measures, ` 


With regard to the question of dumping, a term which was 


identified only with national commerce, nothing could be said 
against the principle of leaving to the buyer the exercise of his 
individual will, but he thought it would be unbecoming to a great 


commercia] nation with а world-wide trade for any section of its 


traders to endeavour to limit the freedom of the individual by the 
correction of a public sentiment based on national prejudice. If 
such principles had governed British commerce in the past, Great 


Britain would not be a great commercial nation, and if they were 
allowed to operate in the future Great Britain would cease to be a 


In discussing such a subject at a time 


position of the electrical industry if Great Britain gave up Free Trade 


If we were asked to adopt 
Protection so as to limit the freedom of action of those to whom we 


were selling, and other industries were being asked to do the same, it 


should be recognised that by their adhesion to those principles 
fetters were being prepared for the trade and the nation as well. 


It was all very well to adopt Protection. И they believed it was for 
the general welfare, they could do nothing less, but had all precau- 
tions been taken to assure themselves that it was for the general 
Where would the profit be if they procured their home 
market, and thereby reduced it to insignificant proportions ? 

In regard to the position of the home market in 1907 we imported 
roughly 20 per cent. for our consumption, a figure which might be 
divided by two to indicate the imports which were new or advan- 
tageous and those which competed with our standard manufac- 
tures. The novelties were wanted to maintain our efficiency and 
promote the use of accompanying manufactures of our own. Our 
grievance then was that 10 per cent. of our electrical consumption 
was imported and could have been made by ourselves. It amounted 
to a little over three-quarters of & million pounds. Did the case 
seem quite a strong one to put before the electorate ? Was there 
not danger that some of them at least might remind us that the 
retention of our home market might possibly result in the ruin of our 
export market ? | ju 

Our exports must grow, but we had keen and alert competitors. 
Every advantage at our disposal must be used. Free Trade was 
the greatest advantage of all. To our electrical exports we must 
look for developments, and we were asked to discard the weapon 
which we knew gave us our advantage in cheap production and 
promoted that over-sea trade which facilitated the exchange of our 
manufactures for others’ products. And in place of the weapon 


which had proved its utility we were invited to adopt this protective 


armour of the middle ages whose deadly weight would crush us with 
more celerity and greater certainty than any other nation. The 
dependence of the electrical industry upon the general trade and 
commerce of the nation could not be questioned, and it was to be 
regretted that more attention was not given to such points and less 
attention bestowed on minor questions which, whilst making appeals 
to individual interest or sympathy, had much less effect on the real 
settlement. | 

Amongst the many other arguments for Protection it was often 
urged by moderate men who did not recommend Protection a8 & 
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good in itself that a tariff might be useful as a basis of negotiation 
and to permit retaliation. Could we say that any of our active com- 
petitors were so poorly equipped electrically that the operation of a 
retaliatory tariff was likely to lead to a reduction in their duties of 
any item which would facilitate our exports to them ? They would 
agree the answer was No! In that event Protection as a retaliatory 
measure was useless to the electrical industry as it was equally use- 
jess in other respects. 

lt must be recognised that a difficulty existed in reaching a con- 
clusion within the industry itself. A conclusion was more easily 
reached if the interests of the nation were considered. There could 
be no question then what was the interest of the industry. On 
foreign trade questions we adopted for ourselves a policy which we 
thought best. Other nations did the same, and were in no way 
influenced by our arguments. In such a progressive industry as 
ours, in which all cultured nations took an active interest, it was 
not reasonable to suppose that anyone could produce the best of 
everything. We had much that others could take with advantage 
to themselves. They shut their doors. Should we also shut ours ? 
In the case of anything which benetited us it would be a mistake, 
and our Free Trade policy prevented our making such a mistake. 


We must sympathise with the trader who found his sales affected 
or the profits reduced by imports from a country from which his own 
products were rigidly excluded, but if we legislated for hard cases 
we should start on the road to ruin. The operation of Free Trade 
was eminently fair. It might deal out hardship with one hand, but 
it promoted prosperity with the other. The trade returns of Great 
Britain, the condition of the population of Great Britain (in spite of 
all deputations and detractions) clearly demonstrated the wisdom 
of our fiscal policy. Whether it were regarded from that larger 
standpoint or from the more definite interests, the speaker thought 
it would be seen that the electrical industry only required to use its 


right arm and to make the most of its opportunities under the policy 
of freedom of trade. 


Those who were not quite so satisfied as the speaker that Free 
Trade wasessential to the progress of our industry could at least have 
no doubt that the effect on the electrical industry of the continual 
decrying of our powers which accompanied the agitation for Pro- 
tection was extremely detrimental. If they had so little confidence 
of their powers in open competition there could be no surprise that 
others had even less. The best and strongest firm could not afford 
to lose goodwill. Now Great Britain's loss in goodwill in the last 
few years hid been serious, entirely from the deprecatory argu- 
ments of the protective agitation, It would have been more serious 
but for the fact that our customers, our friends and our competitors 
bid not taken us quite so seriously as we lid taken ourselves. 
Unless they were satisfied that Protection was a real necessity. 
unless even they believed that the electorate could be convinced of 
that necessity, it was a mistake to continue the agitation for Pro- 
tection. 

THE CASE FoR PROTECTION. 


Mr. Н. Hirst, in opening the discussion on behalf of Protection, 
said it appeared to him to be a very peculiar thing that although we 
grumbled at our present position as manufacturers individually 
around our firesides and on political platforms, electrical manufac- 
turers as a body had been reluctant to express their views. Yet 
if ош own and other industries were collectively to make known 
their opinions, and if the demands of the majority were heard, what 
à tremendous help it would be to statesmen of both political parties 
in their endeavour to do the greatest good for the greatest number. 
On the other hand, the most direful and misleading results could 
follow indecision and halting counsels on the part of industries like 
vur own, When one industry shouted loudly for a continuance of 
Free Trade, and other industries, which needed Protection, remained 
silent, the result was bound to be harmful to the country. It might 
safely he stated that the indecisive results of the last election on the 
subject of Tariff Reform were largely due to the loud and insistent 
voce with which the cotton industry clamoured for Free Trade. 
Yet other industries of this country had a perfectly good and fair 
reply to give to the cotton spinners, and as that subject had now 
tome one of general interest to the country he took this opportu- 
mty of suggesting a reply to what we had heen told from Lancashire 
and Yorkshire. Mr. Hirst then briefly showed that the cotton 
industry was already naturally protected by the British climate, and 
thit the cotton spinners’ argument for Free Trade was really favour- 
able to Protection. 

Before proceeding with the discussion of the actual subject of the 
Cvening. the speaker showed that we were discussing “ Protection 
and the Electrica] Industry," not the electrical " trade." Speakers 
on this subject were not always careful to distinguish between trade 
and industry, To» many people in this country had got into the way 


3 


of coupling “ trade ` and “ industry " as if they were convertible 
propositions. But they were nothing of the kind. As a matter of 
fact, good “‘ trade " might very conceivably be the absolute enemy 
of “ industry," and in that case it would necessarily prove detri- 
mental to the aims and ideals of Tariff Reformers. If trade was to be 
profitable in proportion to its volume, it was essential that it should 
busy itself only with the import of such commodities as the land was 
incapable of growing or producing, and with the largest export of 
such commodities as the land could and did produce. Was not, 
therefore, the vital question, Under what conditions can we produce 
cheaply ? If you could establish such conditions as would enable 
the country to produce cheaply you could turn 80 to 90 per cent. or 
more of the inhabitants of this empire into producers. If you looked 
after the producer the consumer was automatically looked after, 
because consumers would then practically be also producers. But 
if the legislator kept only in view the consumer and neglected to 
force his country to produce up to the limits of its physical capacity, 
if, in short, he neglected to protect the producer and allowed outside 
forces to limit the field within which he could profitably work, that 
legislator was limiting the benefits of legislation to the smallest num- 
ber of eitizens instead of extending them to the greatest number. 
The Free Trader argued frequently as if the country were divided 
into two numerically equal sections, the producer and the consumer. 
But in an industrial country like ours. if it was to maintain a high 
state of efficiency, each consumer should also be a producer, though 
the nature of the production might vary. 


The speaker maintained that Great Britain compared with its 
competitors had drawn nearest to this ideal state of efficiency at the 
close of that period of Protection which culminated in 1846. She 
was the chief producer amongst civilised nations. For a time the 
repeal of the Corn Laws appeared to have had the effect which its 
champions alleged as their guiding motive, to wit, the expansion of 
our power of production by the reduction of its cost. But the 
student of history who examined the facts with an impartial mind 
could only conclude that the results we obtained were snatched in 
spite of Free Trade. They certainly received a check as soon as other 
nations had the opportunity of so organising their economic forces 
as to place themselves in a position to challenge our industrial 
supremacy. It seemed that three factors, which were rarely men- 
tioned, but which must be quite familiar to such an assembly as this, 
worked together to ensure our brilliant success as a producing 
country in spite of Free Trade, and these causes were operative 
until about the early eighties. ‘These were Continental revolutions, 
steam, and the opening up of new markets. | 

In 1889 or 1881 Great Britain was at the zenith of her industrial 

power. Scarcely any engineering enterprise of any sort was set on 
foot in any country unless there were English brains, industry and 
capital at the back of it. How was it that in the short span of one 
generation our supremacy as a distributing nation was serious] y 
challenged ? How came it that in so many industries where we 
were leading we had either been caught up or overtaken, and. that 
instead of being supreme we now occupied a secondary position ? In 
discussing this point the speaker contined himself to the argument 
that under Tariff Reform or Protection we should be able to produce 
in very much larger quantities and by doing so we should be able to 
produce much more cheaply. 
_ These two vital effects of Protection seemed to him all important. 
Engineers knew that in arriving at the cost price the quantity pro- 
duced was a much more important factor in keeping the price of 
production lower than any advantage which a Free Trade country 
might have by somewhat cheaper raw material or cheaper labour. 
It stood to reason that a manufacturer who had a market of 60 
millions of inhabitants secured to him, who had the advantage of 
preferential treaties with other countries and who could whenever 
he chose use for any surplus the markets of the Free Trade country, 
had invaluable points for producing cheaper than a manufacturer of 
а Free Trade country. In а secure market the outlay of works could 
generally, from the beginning, be a most efficient one. There could 
be standardisation or continement to specialities, and, except in a 
period of depression, the manufacturer in a Protected country was 
sure of a continuity of orders. All these factors, again, tended to 
cheapen production, to the making of quick and big profits which 
attracted capital, and these profits seemed to be fairly divided 
between the state, the manufacturer, the workpeople and the invest- 
ing public. 

On the other hand, a man who started electrical works in England 
to-day realised that, to a great extent, he was entering on a gamble, 
It was very casy for him to build his works too large from a dividend 
point of view, or again he might make them too small for the work 
which might come to him, but it would be a very clever man who 
could exactly apportion his outlay to the work he could obtain. In 
this country the science of industrial economics was to a great extent 
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in an anarchical condition. We had no school of thought. 
Trade had produced a condition of intellectual drought. We were 
too apt to take for our pattern all that was done in other countries 
whether suitable for our conditions or not. Every manufacturer, 
small or large, was expected not only to copy the work of every manu- 
facturer in every other country, but even if he set himself out to at- 
tempt this hopeless task it would not help him much unless he could 
show the man who had the order to give that he had in his works or 
elsewhere the exact machines which his customer might imagine 
were indispensable for the fulfilment of the order. ‘The speaker 
could hardly suppose that the most dogmatic Free Trader would 
deny that our power to produce as cheaply as Germany under such 
conditions was possible. 

We must, therefore, realise this fundamental and principal fact— 
that by producing regularly and in large quantities we could produce 
cheaper, and we were better able to supply our own colonial and 
foreign markets. If it were not so, the so-called advantages of our 
geographical position, most favoured nation clause, the best trans- 
port organisation for shipment to and from abroad, would have 
enabled us to have still kept the lead, but all these advantages failed 
us one by one as soon as our industrial position was being challenged 
by our competitors, simply and solely because we could not under 
our present conditions produce as cheaply. 
forward seen ed mistaking cause and effect. | 

The principal reasons hurled at us for our decline were the absence 
of water power in this country. the backwardness of technical educa- 
tion, the lack of inventions, the apathy of British capital, labour 
troubles, dearer commodities. Mr. Hirst dealt with these points in 
order, and pointed out that the presence of water power was counter- 
acted by the great capital expenditure necessary to erect hydro- 
electric stations. In early days our technical education was good 
enough for our purpose, but as long as our education was confined to 
learning what others were doing for the purpose of making the same 
things and selling them below their selling price (not necessarily 
below their producing price), and as long as we neglected the means 
whieh would enable us to produce cheaper to get below the cost of 
production of our competitors our technical education had no incen- 
tive to improve, and any amount of technical colleges would not im- 
prove our education when the incentive was missing. Under such 
conditions technical education was bound to advance at а rate which 
was never known before for the good reason that there would be a 
better market than ever for intelligence trained to cope with the 
technics of what will then be a profitable industry. But as things 
were to-day why should the foreman of our works, for example, send 
his boy to Birmingham University ? He could afford to do it, but. 
why should he when he saw that a draughtsman, a scientifically- 
trained engineer. got less than the wage of a shop foreman. The 
latest development in electric railways had reached us partly from 
Germany, partly from America. Well, it was a fact that in these 
countries several manufacturers combined some five or six years ago 
to experiment in electric railway traction. They formed an experi- 
mental company with a capital of 100.000. That was a bold, but 
doubtless а sound enterprise. Why was no such enterprise forth- 
coming in this country ? The simple reason was that under similar 
conditions an English syndicate would have had no guarantee that 
any railway company in this country would have given them an 
order. "There were electrical companies which had been most suc- 
cessful in Germany and America and which had established large 
works in this country. These companies had practically unlimited 
capital, they had at their disposal the best brains and experience 
available for this industry. From time to time such companies had 
sent us some of their best men who had done as good work in this 
land as they ever did in their own land, but what had been the re- 
sult ? It was no secret that without exception the financial results 
of these enterprises had been anything but satisfactory to the parent 
companies abroad. Now. if lack of technical education was the cause 
of our decline, why was it that these branch factories. equipped as 
they had been with the best technical and commercial men which 
our competitors could produce— why could they not make adequate 
profits’ He thought it was fair argument that no amount of mere 
technical education would improve our present condition. 


Some people were fond of casting in our teeth that we had not been 
fruitful in new inventions. It was perfectly plain that the manu- 
facturer who worked in a protected country under such conditions 
as he had described had much more chance of meeting with his due 
financial reward than any manufacturer who had to get along under 
present conditions in Free Trade England. А great deal had been 
said of late about the influence of capital being always held ready to 
further industry abroad, while the apathy ot the British capitalist 
was severely blamed for the backwardness of industry in this 
land. His experience was that you could always get capital if you 
could show good dividends, But we could not in this country show 


Free 


Every other reason put 


and well found in experience might grow vet richer. 


of such conditions on, firstly, employment., second, on the national 
wealth, would be disastrous. 


natural wealth. but of what value would thev he to us if we made up 
our minds to let them lie in the ground ? 


to follow out a Free Trado policy to its logical conclusion would be 
equally annihilating its powers of exchange. 
dition would be, the evil would not stop there. А nation which 
deliberately stopped manufacturing. that was using its material 


attractive dividends, and for this reason we werc deprived not only 
of the immediate but also of the potential help of capital. 


told that if we had Tariff Reform we should have more trouble with 
labour. 


We were 


He could not agree with that view. It was a favourite 


argument with Free Traders that unprotected countries’ commo- 
dities were dearer, but electrical engineers and manufacturers knew 
that the prime factor in determining cost prices was the quantity 
that could he produced. If we only had aduty of 10 per cent. foreign 
competing firms would well understand that that figure could he 
varied, and in that case they would be placed in the same position of 
insecurit y in our market in which we were to-day. 
ditions they would probably in organising their works be more care- 
ful to avoid over-production. 
our market as they did now. Hence, instead of sending us an unknown 
quantity of foreign products and for ever depressing our prices. some 
of these competitors would doubtless start works here, which. of 


course, would be to the benefit of the working man and the State in 
general. 


Under such con- 


They would not organise for working 


The manufacturer, on the other hand, would not have any 


reason to grumble, because he would no longer be liable to be taken 
at an unfair advantage. 


The net result would be that we could turn 


out from our existing works continuously larger quantities, securing 
regular profits, giving regular employment and at the same time be 
able to reduce our cost of production. 

imported eight to ten million incandescent lamps, under a tariff of 
only 10 per cent. the bulk of those lamps would never have been 
imported, but would have been manufactured in the existing English 
workshops, many of which last усаг were running short time. ‘The 
cost of production would have been reduced by at least the amount 
of the duty. 


factories would have made some profit and employment would have 


Assuming that last year we 


Nobody would have been a penny the worse, but the 


been larger and more regular to say nothing of the attendant advan- 


tage of a bigger wage fund for distributing among British operatives, 
which, of course, meant an increased power of expenditure in the 


home market for the benefit of every other industry. 
In conclusion, he would put one question, Could our country be 


equally prosperous and equally secure if it ceased manufacturing 
altogether ? 


If, in short, we were to buy all wc wanted? It was 
possible that under such a system some people provided with capital 


But the effect 
Our rich stores of coal, iron, &c., were 


The nation which elected 


Grave as such а con- 


resources to the best effect, would be taking the shortest and directest 
route to national suicide. Those who came as he had into personal 


daily contact with many of the manufacturers of Germany, France 


and America, and discussed with them international commercial 
relations, knew full well that our compctitorsifully recognised it as а 


natural and necessary step that we should protect our industries. 


Now, as so great a portion of the world was still undeveloped and so 
many industries were in a state of germination and growth there was 


still time to put our houses in order, and march side by side with 


our German, French and American friends in the cause of civilisa- 
tion. If we hesitated we encouraged them to increase their factories 


as well as their reliance upon the British market. So the day might 
come when any attempt to do what we could do now would be regarded 


as a direct disturbance of their national and vested interests which 
would be correspondingly resented. Thus it was his view that in the 
best interests of the country. as well as the electrical industry. manu- 


facturers and workers should be protected now while it could be done 
with the good will of the nations. 


DISCUSSION. 


Mr. J. А. RAwoRTH said that the subject under discussion was very 
restricted in its scope. He had undertaken to speak on the side of Free 
Trade as applied to the electrical industry, and he was not going to Tun 
Free Trade down, but back it пр. He was born a Free Trader, bred a Free 
Trader, and he was afraid he was going to dieof Free Trade. Mr. Hirst 
had taken out of his mouth one of the arguments which he was going to 
put before them. He was brought up in Lancashire, and knew the 
cotton trade almost as well as he knew the electrical enginecring trade, 
and he knew perfectly why they did not want what was called Protection. 
They wanted Free Trade, but he pointed out that no great nation ever 
got into а position which entirely over-clouded all other nations in the 
way of trade and commerce and manufacture without being protected 
in some manner or other. In the first instance they were protected by 
the sea, secondly by the fact that they had all the coal worth having, 
having a 30 ft. seam in Staffordshire ; next that they had the best climate 
for spinning cotton, and that Lancashire had the best brains and the best 
trained operatives ever produced by any country in the world: They 
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were protected by their position. Mr. Kingsbury did not take any 
notice of that; he called it Free Trade, and so it was to a certain point. 
He. the speaker, went into this business in the year 1878, and they had 
about four years of Free Trade, and he was making money about as fast 
as he could put it by. Then a proposal was made, he thought by Mr. 
Chamberlain, to protect the municipalities from the electrical engincers, 
and this was done under a bill which was set forth as being specially 
brought forward to foster the electrical industry. During the next six 
years everything was perfectly stagnant. In those five or six years, if 
they had had the Free Trade Mr. Kingsbury talked abont, they would have 
been in a position when they could have gone ahead and carried every- 
thing before them. Не knew that a good deal of money had been sub- 
seribed and а good deal squandered. Nevertheless they had not a fair 
opportunity, and because they had not got Free Trade the Germans were 
able to handicap them and get into the premier position. ‘They made 
tramways as well as electric lighting apparatus, and he thought that 
most of them knew that 90 per cent. of the tramway machinery in this 
country had come from America. Turning to the question of invest- 
ment: Not a single penny was being invested at the present time in any 
tramway undertaking in England, simply because they were still labouring 
under that old Tramway Act of 1870, which was made for the purpose 
of dealing with the horse traffic. His view about the case was that if 
they had left them to Free Trade and had given them the opportunity 
of dealing with the Corporations or local authorities and making their 
own terms they would have been all right. But if trade was interfered 
with in that manner trouble was sure to result. 

Mr. E. W. Cowan feared that the division was too deep rooted to be 
even modified by the night's discussion. They were all agreed that the 
industry was sick, and he supposed they were all agreed that it was folly 
to stand idle under such circumstances. What was the disease ? The 
production of electrical apparatus required the combination of certain 
necessary factors—viz., labour, capital, enterprise, ability of the en- 
trepreneur, &е. Was capital receiving to-day in the electrical industry 
в living” wage Was enterprise receiving a © living” wage? The 
answer to both those questions was in an emphatic negative. That was 
the disease the industry was suffering from at the present moment. They 
might diagnose it as being `* destructive competition." The disease 
onginated in the environment of free imports, and it would continue its 
destructive course in that environment. A tariff on electrical imports 
only would afford relief, but there was not the remotest chance of a 
tariff being imposed upon electrical imports alone. The essential dif- 
ference between the free importer's conception of “ duties" and the 
Protectionists was that the latter believed the gain to some industries 
to be an absolute gain and the former regarded it only as a differential 
gati... the gain to some counting loss to other producers. Nearly all 
the differences between the two views depended upon the root difference. 
Could they agree upon some compromise which was consistent with each 
side maintaining its own conception of the resultant effects of duties ? 
He suggested that they should unite in banishing from the industry the 
rigid application of the doctrine of laissez-faire. Freedom in internal 
trade and freedom in international trade were both good things. But it 
Was possible to have too much of a good thing. Competition was an 
excellent thing, but the electrical industry was getting a little more than 
Was good for Из economy, Could they not each go their own way in the 
matter of tariffs and unite upon that other ground ? They could never 
have united action without sacrifice of some of their own particular 
notions, and without union they could do little. Therefore he said never 
mind the Ntate, but let them voluntarily co-operate to (1) eliminate 
destructive competition, and (2) attain higher economy by the regulation 
an organisation of production. They did not need the assistance of the 
State to eliminate destructive competition, but they did ne«d the co- 
operation of ele-tricity supply works engineers and their committees and 
Councils and of consulting engineers. ‘The support and co-operation of 
the consumers was, in his mind, essential to success, It should be realised 
that they were not combining to secure monopolistic profits, but to put 
their house in order for the benefit of those who used electricity and elec- 
trical apparatus, as well as for their own benefit. 

Mr. G. Hagraxp BowpEN said there were certain firms which were 
successful organisations inasmuch as they obtained a certain percentage 
ofsuch work as might be going ; but, nevertheless, the electrical industry 
tn this country could not be said to be in a flourishing condition, Putting 
aside prejudice, the electrical industry in protected countries was in a 
good condition, employing a greater number of men, who, it had been 
prove], were earning higher wages than those employed in this country. 
Taking the iron and steel industry, which was so dependent on electrical 
Un for its process, steel manufactured in Pittsburg was sold at 
di 2 ү б lower than that manufactured in this country simply 
iene t s m 1 hat stecl should have a tariff on it. Аз | 
e ie a кш: lirms who were erecting works abroad, ы 
үа ie ү E them for the purpose of maintaining d 
Gi w other side of the wall, by putting a tariff on the products 
о Use works one would get the works back to this country and thus 
Increise employment, 

T F поп said that the necessity of Tariff Reform pu 

Шы Аа о of the day. The maia argument used зу Me 
ЫА we Е » a ` how we have prospered under Free Prade. | z 
eve, a ° a change, considering we have done so well and ke | 
had followed ik m um than any other country ? > Аз ane \ 2 
that the cause of question from the early sixties, he desired to poin As 
иш a onr national prosperity at that time, previously an a 
REA Was entirely due to our development of engineering an 

са! knowledge, every other country in the world being outsiders 


of those important points in those days. Men in this country invented - 


the railway system and carried it out for many years all over the world. 
This country possessed further advantages by the fact that coal and iron 
were developed far in advance of other countries, and, being near the sea, 
reduced the cost of carriage, and ccnsequently cheaper material than in 
other countries. А very clear explanation of the advantages this country 
possessed was shown in Meyers’ Encyclopedia, published in Germany in 
1849, in which the predominant position of this country was set forth. 
This country had command of every market in the world in those days, 
with no competition in any shape or form. The fact that this country 
was then able to supply cotton and woollen goods to all the world at the 
cheapest rate was due to our machinery improvements in the forties. 
Inventions in those times enabled one young girl to carry out work done 
by two or three men, with the result that for several years there was a 
great deal of unemployment, which, however, soon cleared away when 
our cheap supply of cotton, woollen and other goods enabled this country 
to supply the world without practical competition. | 

Мг. E. GARCKE asked the chairman whether it was not possible to 
adjourn the meeting. as it would be very beneficial to hear the replies of 
Mr. Kingsbury and Mr. Hirst. Full justice could not be done to the 
question if they attempted to close the discussion. 

The CHAIRMAN (Mr. Н. W. Butler) thought Mr. Garcke’s suggestion 
an admirable one. 

Upon a show of hands it was decided to adjourn the meeting until 
June 6th, at 8 o'clock, at Caxton Hall. 


SS OE TS 


CORRESPONDENCE. 


—— 
COMMUTATION PHENOMENA IN D.C. MACHINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In Mr. Worrall’s Paper recently read before the Birm- 
ingham Local Section of the Institution of Electrical Engineers, 
a method of examining commutation phenomena is described in 
which the pulsations of flux due to commutation are recorded 
by means of search coils suitably arranged on the pole shoes. 
the E.M.F.s. induced in the search coils being proportional to 
the rate of change of the flux. Since, however, the flux 


pulsations occur in the axis of the main field, corresponding 
E.M.F.s will be induced between the main brushes Бу reason 
of the rotation of the armature in the pulsating flux. ` 

We have been able, by means of the arrangement shown in 
the figure herewith, to obtain the flux pulsations due to commu- 
tation, and also the flux pulsations due to the armature teeth, 
without in any way disturbing the normal operation of the 
machine. The special feature of the method is that the E.M.F.s 
induced between the main brushes by the flux pulsations are 
directly proportional at апу instant to the magnitude of the 
pulsating flux, and not to its rate of change. 

А continuous-current generator is shown et G,and a batterv, 
B, of E.M.F. equal to the generator terminal pressure is arranged 
in Opposition. Some convenient load is connected across the 
terminals of the machine and battery. The load can be 
adjusted and also, by means of the switch S, entirely dis- 
connected as required. A small non-inductive resistance, R, is 
placed in the battery circuit and forms a shunt for the oscillo- 
graph circuit О. The current due to any pulsating E.M.F. 
which may occur superposed on the main terminal voltase 
circulates through the battery and machine, and this is the 
only current through the resistance R since the steady pressure 
of the machine is balanced by the steady pressure of the battery 
If the switch S is opened and the brushes placed in the neutral 
position, the pulsations so obtained are due to the armature 
teeth, and due also to the fact that the number of commutator 
segments is not indefinitely large. If the switch S is closed 
and the machine loaded, the pulsations due to commutation 
are obtained superposed on the pulsations due to the teeth, &c. 

If the test is carried out on a motor the compensating 
battery may be dispensed with, and the pulsating E.M.F.s 
separated by connecting the oscillograph circuit to the secon- 
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dary of a current transformer, inserted in the armature lead. In 
order to avoid undue saturation of the transformer core, a 
direct current should be sent from a low voltage battery 
through a second opposing primary winding, in series with 
which a coil of high self-induction is connected. 

We have tried the method on several machines, and have 
observed the various effects. The optical arrangements of the 


oscillograph used were, however, not suitable for instantaneous 
photographs.—We are, &c., 


Birmingham, May 7. 
PROF. FLEMING’S LECTURES IN TELEGRAPHY 
AND TELEPHONY. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sır: In your issue of May 6th you published the answers 


to a Paper set bv Prof. Fleming on a recent course of lectures. 
These answers do not seem to be quite accurate. 


In Question II. I make Z, nearer 57 143723 than 573\ 43°23 , 
and the receiving end P.D.— 0:141. 103 16' vector volts, the 
received current —0:2524 146738’ vector milliampere, and con- 
sequently the answer to Question II., І, — 0:117, 65^44". 


Also in Question IV. I make the **smooth" attenuation 
constant nearlv 0:0339 instead of 0:032. 

It would be interesting to know how the published results 
were arrived at.—I am, &c., 


Anerley, S.E., May 17. 


J. D. CoALEs. 
Т. Е. WALL. 


E. P. ELWIN. 


We have submitted the above letter to Mr. Dyke, from 
whom we have received the following reply :— 


TO THE EDITOR OF THE ELECTRICIAN. 


"IR : In reply to Mr. Elwin's criticism of my solutions to 
Dr. Fleming's examination paper, the differences referred to 
inthe answers to Questions Il. and II. are very small and quite 
negligible in view of the use of the approximate formule for 
long lines. In Question IV. the * smooth” attenuation con- 
stant is certainly more nearly 0-034 than 0-032. 

With regard to vour correspondent's question as to how the 
results were obtained, I am afraid that a detailed solution of 
each question would occupy too much of vour space, but I 
think that sufficient indication of the methods used has been 
given to enable those who attended Dr. Fleming's lectures to 
follow the work.—I am, &c., 


University Colleze, London, May 24. G. B. Dyke. 


KEY SPRING CONDUIT. 


The risk of damaging the insulation of wires in threading them 
through conduits, especially where sharp bends and elbows have to 
be negotiated, is so well known that any conduit system whereby 
this danger can be removed would be welcome. Such a system was 
shown, in its embryo stage, at the Manchester Electrical Exhibition 


about a year and a half ago, and is now being placed oa the market 
in an improved form by the Key Engineering C»., of 4, Queena 
Victoria-street, Е.С. 

The Key Spring Conduit, as it is called, is divided into two cir- 
cular sections, each slightly greater than a semicircle. The bottom 
section of the troughing (А in Fig. 1) is supported upon the wall or 


ceiling on a simple bracket. C. screwed or nailed to the support, and 
is held temporarily in position by a spring clip (see Fig. 2). After 
the wires have been laid in place the cover B is sprung over the 
troughing, forming a complete circular conduit. Finally, the spring 


clip D is sprung over the complete conduit and edges of the bracket, 


thus rigidly holding the respective sections together, as shown on the 
right-hand side of Fig. 1. 


Fic, 2.—TEMPORARY CLIP ron SUPPORTING THE TROUGHING AND WIRES. 


It may possibly be thought that the arrangement showa in Fig. 1 
is complicated. It must, therefore, be explained that in practice 
it is generally much simplitied by the omission of the wall bracket С 
and the spring clip D. In this case small holes are punched in the 
inner section of the conduit А, and the latter is fixed directly on the 


Fic. 3.—UsE or SrEciaL Key For REMOVING Cover OF CONDUIT. 


wall or ceiling by means of screws or nails. 
in its simple form in Fig. 4. 

Although the Key spring conduit із not water-tight. the overlap 
of the cover prevents the direct access of water. Also, it 18 claimed 
that condensation of moisture is prevented owing to the free evapora” 
tion provided. In this connection it may be mentioned that 


The conduit is shown 


ТЬ, 
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assistant and all lights turned on in under two minutes (not including 
the wiring of the fittings, done previously). 

There is no doubt that the possibility of having all wires accessible 
for examination at any time should bring the system into favour 
with consulting engineers, whilst the many other advantages pos- 
sessed by it, such as the possibility of using smaller conduits (since 


owing to the conduit being constructed in two halves it is possible 
to enamel the interior very effectively, thus preventing the likelihood 
of the formation of rust to damage the wires. 

Whilst it is practically impossible to pull the cover off without a 
tool, it is quite a simple matter to remove it by the special key pro- 
vided for this purpose. The method of removal is clearly shown in 
Fig.3. This illustration also indicates the simple prozess of attach- 
ing fittings by means of standard nipples and steel clips, which latter 
may be sprung on to the conduit at any point. If it is desired at 


Ye | 
Fic. 7.— TEE FOR USE WITH DRAW-IN SYSTEM. 


Fic. 4.—Kxv Spring Conpurt. — 
the wires have not to be drawn in), the ease with which the position 
of fittings may be altered and the saving in labour, are likely to appeal 
to wiring contractors generally. 


any time to alter the position of the fitting, this can be very easily 
done by merely removing a short length of the cover and shifting the 
fitting and clip to the position required. It is evident that the fixing 
of pattrasses, ceiling roses, &c.. is much simplified by the Key sys- 
tem. А ceiling rose fitting is shown in Fig. 5. It may be thought 
that a fitting which can Бе’ зо easily sprung into position and so 
easily removed would be liable to slide out of position. "This, how- 
ever, is not so. and a weight of 112 lb. hanging from one of these 
spring fittings has not displaced the latter. А great advantage of 
the spring conduit system is that all wiring of fittings. &c., can be 
done on the bench before the wires are laid in'the conduit. 


LEGAL INTELLIGENCE. 


— ÓP— 3 
Société Indusdrielle des Telephones v. Nussbaum. 

On Tuesday Mr. Justice Grantham and a special jury commenced the 
hearing of an action, brought to recover £782. 5s. 9d., balance of money 
alleged to have been received by defendant as agent for plaintiffs. The 
debt was practically admitted, and defendant paid into court £600, the 
amount disclosed by the accounts, but he counterclaimed in respect. of 
breach of contract and loss of commission on business which he failed 
to secure owing to the conduct of plaintiffs. Under these cireumstances 
defendant took the position of plaintiffs and sought to prove his counter- 
claim. 

Mr. Lewis Tuomas, K.C., for defendant, said plaintiffs had not 
carried out their work according to contract or to time, in consequence of 
which defendant had suffered damage by loss of orders. In one case 
the contract was that English pig lead should be used for covering cables, - 
but it was found that Spanish lead was used. Plaintiffs, however, pro. - 
tested, while admitting the use of the Spanish lead, that they derived 
no advantage from it. They attributed the substitution to the diffi. 
culty in obtaining supplies of English lead. Some of the telephone 
wires had to go underground in conduits and others overhead. In 
regard to the former it was found that the cables had [too large a dia- 
meter, and in regard to the latter some of them were too heavy and did 
not comply with London County Council's regulation which was that 
no aerial cable should exceed 11b. in weight per foot. There were also 
constant complaints of delay in delivery, and in consequence the National 
Telephone Co. declined to place a second order until the first was 
executed. Thus defendant lost much business and a large amount of com- 
mission which he would otherwise have received. For this he claimed, 
together with money spent by him for the company and expenses 
incurred owing to their failure to complete orders to time. 

Mr. NussBAUM said he had been in business in England for 25 years, 
He had, since he first did business with plaintiffs, worked for them only, 
and had done business to the extent of about 1,000,000fr. a year. There 
was a written agreement in 1891 with plaintiffs" predecessors, and he 
went on upon the tcrms of the old agreement. He had London offices 
and a salary of £120 а year and commission. He had been in touch with 
the National Telephone Co. for years, and since 1904 he was in a position - 
to place their orders where he liked. He introduced the National Tele- 
phone Co. to plaintiffs,'and the result of the introduction was an arrange- 
ment by which plaintiff company should get the orders, they having 
stated that they would be able to deliver three miles of cable per week. 
Mr. Léauté, а gentleman connected with the company, said that they 
were getting new plant for indiarubber-covered: cables. He placed п 
large amount of orders with them, but they did not execute them to 
time. If they had carried out their contracts to time his commission 
upon the orders would have amounted to £1,500 a year, but he did not 
get more than half that amount. He claimed for this lost commission. 
On no single occasion were the goods delivered by plaintiffs to time. 
The complaints were forwarded to plaintiffs. Mr. Nussbaum detailed n 
number of complaints which he had had occasion to make to plaintiffs 
in respect of the manner in which they had carried out orders forwarded 
to them. He had been requested by Мг. Léauté, of the French company 
to retain his agency until the current contracts were finished. Не con. 
sented, and stated that there would have to be an alteration in the terms 
of the arrangement after that. As late as March and April of last year 
the company had communicated with him as their agent. They wrote 
to him with reference to orders executed for telephone fittings. 

In cross-examination by Mr. Montagu Lush, K.C., witness said that he 
could not do other business because he was still engaged with plaintiffs, 
He had, however, been in negotiation with several firms with a view to 
business, but they all told him first to finish his affairs with plaintiffs, 
He had been doing business with the Société before 1890. He first 
bought from them telephones as a merchant, which he sent out to Aus- 
From 1891 to October, 1908, he only did business with the 


Fic, 5.—Скплхо Rost FirrING, 


An effective system of bonding adjacent lengths of conduit has 
heen adopted where elect'ical continuity is desired. copper rivets 

ing expanded in newly-punched holes in the troughing. A simple 
screw punch is provided for cutting a clean hole in the exact position 
required ; one of the special bonding pieces illustrated in Fig. 6, and 
п which the copper rivets are already fixed, is then riveted to the 
conduit, a special riveting tool being provided by the Key Engi- 
heenng Co. | 

Bends and tees are constructed on the same principle as the con- 
duit—that is to say, they are built up of two circular steel sections 


D 


am 


Fic, 6.—Вохргхо PIECES. 


which are sprung together. It is also worth remembering that Key 

м fittings can be used with ordinary draw-in systems. 
1. Месе for such a purpose is illustrated in Fig. 7. — — 

фа” the rapidity with which the Key spring conduit may be 

starting, it may be mentioned that at the Manchester Exhibition, 

of es with bare walls, a complete installation, consisting of 20 ft. 

ligh ndut, a right-angle bend, a switch. a single-light fitting, a three- | 
gnt fitting and a pendant fitting were installed by a wireman and 1 tralia. 


290 THE ELECTRICIAN, MAY 27, 1910. 


Société. Générale and the Societé Industrielle. It was one of the 
terms of his engagement with the French company that he should 
remit all money received by him for the company within a week 
or two, and he continued to do so down to 1908. He had in his 
employ a clerk who falsified his accounts and forged an endorse- 
ment to a cheque, and that threw his accounts into. some con- 
fusion. "The difticulty which arose with regard to the French company's 
accounts was not due to that, but to the confusion into which the com- 
pany's affairs had got. Plaintiffs ought to have found out that his 
clerk was а forger. He had kept the £600 as a guarantee Plaintiffs 
had broken the contracts several times and he could not get any satis- 
faction from them. so he thought he ought to have a guarantee that they 
would finish the contract then running. The £600 was paid into the 
bank and he told them that he would pay it into court. 

Мг. Dvprky Stuart, of the National Telephone Co., gave evidence 
as to the orders which had been given through defendant to plaintitts 
and the manner in which they had been executed. 

This closed defendant's case, when his Lordship invited counsel to 
consult him in his private room. The consultation lasted over an hour, 
and in the re:ult Mr. Lush. on returning into court, thanked his lordship 
for the opportunity which he had afforded the parties of arriving at a 
satisfactory arrangement. 

His Lonpbsuir said he was glad the partics concerned had come to an 
amicable settlement under which a portion of the £600 paid into court 
would be paid out to defendant. Plaintiffs were naturally incensed, 
but they had acted in а straightforward manner, and defendant had 
unfortunately acted hastily. The letters which had passed convinced 
him that defendant was an honest man and that plaintiffs were acting ` 
honourably by him. He thought plaintiffs had acted fairly and honour. 


ably in the way they had treated defendant, and that the defendant was 
Wise ш accepting the settlement, 


Eccles Corporation v. South Lancashire Tramways Co. 


In the Court of Appeal yesterday (Thursday), įbefore the Master of the 
Rolls and Lords Justices Farwell and Kennedy, plaintiffs’ appeal was 
heard from a judgment of Mr. Justice Eve dismissing an action for a 
declarartion that Salford Corporation were not entitled to authorize 
defendants to use plaintiffs’ tramways, or any part thereof, and for an 
iujuncti S to vestrain defendants from running cars over а short section of 
plaintiff? tramways within the borough of Eccles. The facts of the case 
were reported in THE ELECTRICIAN for 24 Dee., 1909 and 28 Jan.. 1910. 

At the conclusion of the arguments of counsel, their lordships allowed 
the appeal, holding that what Salford Corporation had done in granting 
the licence to defendant company to run over the seztinn of the line in 
question without the consent of the Board of Trade was ulha еб ся, The 
appeal was, therefore, allowed. and the relief claimed granted; with costs. 
Plaintiffs undertook not to enforce the injunction for a month. 


Wheeler v. Marylebone (London) Borough Council. 

Mr. Justice Grantham and a special jury yesterday (Thursday) com- 
menced the hearing of this action, brought by plaintiff (a builder) for the 
recovery of damages for personal injuries alleged to have been sustained 
through the negligence of the Council's servants, 

Mr. Deakk, K.C.. in opening the case, said, that plaintiff was re-building 
a house in. Devonshire-place, and running through the vaults of the 
house was an electric cable. The housebreakers employed by Mr. 
Wheeler gave the Council notice to cut off the electric current, but one 
day т April, 1908, Mr. Whecler saw what he thought to be an old lead 
pip? and went to cut it away withachisel and hammer, After two or 
three blows on the pipe an explosion occurred, a sheet of flame lit up the 
place апа plaintiff was violently thrown against the wall (some 4 ft. 
away) and was severely injured. Plaintiff s left hand was badly burned, 
the nail of his thumb was burned ой and his clothes were damaged ; he 
had received à severe shock and was under medical care for some time. 

Evidence for the plaintiff was taken, and the hearing adjourned. 


Aberdeen Station Hotel Co. (Ltd.) v. Aberdeen Corporation. 


In the Bill Chamber, Edinburgh, last week, counsel applied on behalf 
of plaintiff company (in liquidation) to have the Corporation of Aberdeen 
interdicted from cutting off the supply of electrical energy to the hotel. 
The Corporation had threatened to stop supply because the company 
were in arrears with their payment of rates, 

Counsel for complainers (Mr. CRURIE STEUART) said the Corporation 
were seeking to secure a preference over other creditors, although they 
were an unsecured creditor; and he submitted that the note should be 


passed for the trial of the case, and that interim interdict should be 
granted. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the position of borough electrical 
engineer at Salford. Salary £500 per annum, rising to $70. Ap- 


plications to the town clerk, Mr. L. C. Evans, by June 13. See an 
advertisement. 


* 


Mr. CHREE, for the Corporation, said the proposal was to interdict his 
clients from taking a statutory remedy for the recovery of the rate. 
See. 23 of the Aberdeen Corporation Act, 1907, gave them power to cut 
off supply to anyone in arrear. It was not a matter of controversy that 
the complainers were in arrear, because the usual half-yearly account 
rendered in January had not been paid. A liquidator was not in the 
same position as a trustee in bankruptey, because nothing was vested in 
a liquidator, who merely managed for the company, which continued 
to occupy the premises in his person. They did not object to the note 
being passed, but they did object to interim interdict being granted, 
except on consignation of the amount due, which was £125. 

Lord CULLEN said there was an obligation on the Corporation to supply 
electricity so long as the consumer was not in arrear. The moment the 
consumer got into arrear the obligation fell. His lordship refused the note 


Liability for Colliery Explosions, 


In the Outer House of the Court of Session (Edinburgh), last week. 
Lord Salvesen allowed proof in three actions brought against Archibald 
Russell (Ltd.) by the representatives of three minera killed by an ex- 
plosion. Mrs. Е. Tonner (or Tait) sued for £1.000 for herself and £1,250 
for her children; Mrs. P. M'Millan (or Adams) claimed £1,000 for her- 
self and £750 for her children; and Mrs. M. M'Vey (or Hunter) sued for 
£1.000 for herself and £250 for her child. The miners were killed in 
consequence of an explosion of gas which took place in the Virtuewell scam 
of Ferniegair Colliery, near Hamilton, belonging to defenders. Pursuers’ 
alleged that the explosion was caused by a spark from the trailing cable 
of an electric coal-cutting machine, which cable one of the men was 
engaged in lengthening at the time of the accident. Defenders, who 
denied negligence and pleaded contributory negligence, stated that they 
believed the explosion was due to deceased (one Francis Тай) lighting his 
pipe either with a match or by opening his lamp. Smoking and the use 
of a naked light in that section of the pit were strictly prohibited. They 
denied that sparking could take place as suggested, but stated that if it 
did the spark was due to the negligence of Adams or otherwise of Hunter 
in failing to switch off the current at the gate-end box before proceeding 
to lengthen the trailing cable. 

Lord SALVESEN said he had come to the conclusion that this was а case in 
which he should exercise the discretionary power which he had of dis- 
pensing with issues and appointing the case to be tried before the Lord 
Ordinary without а jury. He was the more disposed to do so as he 
thought there was no class of case in which а jury was more liable to go 
astray than that which related to operations underground, of which 
they had generally no personal experience. The danger of miscarriage 
was increased (1) because of the highly technical evidence which would 
be given as to the proper system of working electric coal-cutting ma- 
chinery, and (2) because of the legal controversy with regard to the 
application of the various special rules relating to the particular pit. 


The Council of the University of Manchester require an assistant 
lecturer and demonstrator in the department of physics. 


Applica- 
tions to the Registrar by June 13. 


The professorship of physies at University College, Reading, will 
shortly become vacant. Particulars from the Registrar. 
A junior lecturer and demonstrator in physics is required at the 


University of Sheffield. Salary £150 per annum. Applications to 
the Registrar by June 1. 


А test room assistant, well up in a.c. and d.e. work, is advertised 
for. 


Мг. А. J. Abraham, resident engineer at Lanark Count у Council's 


electricity works at Cambuslang, has been appointed clerk of works 
of the Aberdare electricity supply scheme. 


Mr. W. К. Thomson has been appointed manager of the electrical 
department of Messrs, Renton, Holdsworth & Co., Sheftield. 


Acton.— The position of the electricity undertaking was again dis- 
cussed at the last meeting of the Electricity committee, and, after а 
lengthy debate, it was resolved “ That the position of the electricity 
undertaking demands the immediate decision of the Council.” 


Argentina.— The “ Review of the River Plate” states that the 
plans of the National Tramway Co. for the conversion of La Plata 
horse tramways to electrie traction have been approved. 

New telegraph land lines, 556 km. (345 miles) in length, are to be 
constructed ш Argentina. 

The Compania Electricidad de la Provincia de Buenos Aires have 
purchased for 81.000.000 (paper) the electric power plant which supplies 
current т Mar del Plata. 

The Belgian Legation at Buenos Aires report that Cordoba Province 
and the Andes districts import 15 million franes value of electrical 
materials per annum. Germany supplies the demand in the ratio of 
491 per 1,000, the U.S.A. 93 per 1,000 and the U.K. 312 per 1,000. 


Australasia.—The placing of the telephone lines underground at 
Ballarat was recently commenced. 


The Defence Department have applied to the Minister for Public Works 
for an order authorising the erection of cable from Melbourne to transmit 
current for electric lighting at the Maribyrnong cordite factory. The 
line will traverse Footscray and part of the shire of Bravbrook. 

Malvern (Victoria) Council have obtained the necessary authority from 
the Governor in Council to construct a tramway in Glenferrie-road, and 


notice of a resolution to take further steps was recently given by Coun- 
‘Thomsen. 
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Emu Bay Council are considering the relative merits of gas and electric 
lighting for use in the town of Burnie (Tasmania). Mr. G. Н. Lofts has 
prepared a preliminary report. The secretary of the Hobart Gas Co. 
has submitted an estimate intended to show that the cost (with renewals) 
of a 60 c.p. inverted incandescent gas light, with gas at 6s. 84. per 
thousand, for 1,500 hours, would be £l. 163. 6d., for upright mantle 
£2. 5s.. for 50 c.p. metal filament electric lamp £2. 18s., and for 50 c.p. 
carbon filament lamp £6. 13s. 6d., current in both cases costing 64. per unit. 

On the other hand. Mr. Percy Rosling estimates that the cost of 
equivalent lighting would be as follows: Inverted gas burner £1. 16s. ; 
upright burner £2. 5s... metal filament electric Татр #1. 15s. 3d. 

With a view to expediting the proposed construction of an electric 
tramway from Melbourne to Williamstown, a poll has been taken at 
Williamstown to ascertain the probable demands which would be made 
for purp:ses other than traction in theevent of a supply being provided 
for private consumers as well аз for tramway purposes. Those in favour 
of the lighting proposition were: Property owners 632, out of 842 
approached, осепріегя 691, out of 898. Eleven factories will take 
c«trie power and 424 occupiers will take supplies for lighting. 

Queensland Government has granted a further loan of £8,000 (making 
£33.000. in all) for the construction. of. Rockhampton | Corporations 
tramways, The Finance committee reported about а year ago that the 
cast would be increased 20 per cent. owing to the increased rate of 
customs duty on such material as had to be imported, to the substitu- 
tion of heavier rails, &c. 

Barking.— The electrical engineer (Mr. Н. Howard) has prepared 
à report upon three alternative schemes for the extension of the 
generating station or the removal of the plant to a new site. Мг. 
Howard has been instructed to report upon laying an underground 
cable through Faireross Estate to Upney. 

Belfast.—4 report has been prepared by the general manager of 
the tramways (Mr. Andrew Nance) in which certain extensions of the 
tramway system are recommended. 


Borough Polytechnic Institute (London).—4A special course of six 
lectures and practical demonstrations on the ** O.S.” wiring system, 
using "Ntannos " wire, will be given by Mr. Chas. Rawlings on Mon- 
day evenings from 7:30 to 10, commencing May 23. The course із 
only open to Journeymen wiremen i 

Cardiff. — Те Parliamentary committee have been instructed to 
report upon a proposal to extend the tramway service to Llandaff 
and Whitchurch. 


Clitheroe. —The Board of Trade have deferred the revocation of the 
electric lighting order (1904) for a year, and intimate that it will be 
revoked at the end of this period unless evidence of the Council's in- 
tention to put the order into force be forthcoming. 

. East Budleigh (Devon).—The Parish Council have decided to call 
In an electrical engineer to report upon the lighting of the village. 

Edinburgh.—The Electric Lighting committee will supply elec- 
trical energy for the new Slateford-road tramway at 11d. per unit for 
the first year, | 

The engineer (Mr. Е. А. Newington) has been asked to report upon the 
proposal to extend the mains to the Barnton Park estate, where a number 
of householders have agreed to take current and to guarantee to use a 
erain amount of current for three years. It is also expected that 
residents in. Bla-khall and neighbouring districts will avail themselves 
of the opportunity of taking current. 
Electricity in Flour Mills.—The flour mills of Mr. J. Rymer at 

ilvington. near Thirsk, have been provided with an electric lighting 
and power installation. ‘The generating. plant was supplied by 
Siemens Bros, Dynamo Works and the installation work was carried 
out by Messrs, Reddin & Sons. 


Electricity in Mines—We have received from the ‘ Colliery 
Guardian © a reprint of a Paper by Prof. W. M. Thornton on ** Elec- 
ү in Mines.” The pamphlet forms one of a series of Coal Trade 
Pamphlets issued by our contemporary at 14. each. by post 14d. 
Electricity in Mining.—At the meeting of the Waihi (N.Z.) Gold 
Mining *. last week the chairman (Mr. А. M. Mitchison) said that 
during the year the hydro-electric scheme for generating power at 
Hora Hora Rapids had again been the subject of negotiations, and 
the ‘ompany had been successful in obtaining a concession for the 
use of the water. Having regard to the length of time required for 
the completion of hydro-electric works of that nature, a careful 
Examination of all the aspects of the case was made and it was 
decided to again apply for the concession. Та all the circumstances 
ul felt confident that the Нога Hora electrie power would allow 
de E econonise to be effected. and they hoped, moreover, that the 
, copment of one of the many sources of water power in New 
aland would be of service to the Dominion. 
SENI The demand for electrical energy for lighting and 
‘Increasing so rapidly that extensions of the generating plant 
and mains will have to be considered. 


RSEN, — The Electrieity committee propose to extend the 
Ar coq OPPIy cables to the Scottish Exhibition of National History, 


and Industry, where current will be supplied at 2d. per unit for 1 


lighting and Id. for power. 
revenue will Бе £4,600, 

Grays.—14 Nernst lamps are to be replaced by metal filament 
lamps of 100 c.p. and 200 c.p. 


Hadleigh.—The Parish Council have asked Southend Council to 
extend the tramways into this district. 


Hampstead (London).—On the recommendation of the Electricity 
committee the salaries of the following officers are to be increased :— 
Mr. George H. Cottam, chief electrical engineer, from £775 to £825 
per annum ; Mr. Egerton Sayer, chief assistant, from £365 to £390 
per annum ; and Mr. John Leadbeater, chief indoor assistant, from 
£325 to £360 per annum. | 


Havana.—The President of Cuba on Saturday last inaugurated 
the new telephone system of Havana, owned by the Cuban Tele- 
phone Co. (Ltd.) 
^ Huddersfleld.— The Corporation are negotiating with Linthwaite 
Urban Council for the purchase of the Linthwaite tramway lines, and 
an offer of £4,000 has been made for the track. Should the purchase 
be completed the track will be doubled. 


It is anticipated that the annual 


India.—‘‘ Indian Engineering " states that the power house at 
the East Indian and Bengal Nagpur junction at Asansol is to be 
extended to supply current for lighting the East Indian Railway 
offices and staff quarters at Asansol. 

The services of Mr. А. Е. McCloskey, of the engineering department 
of the G.P.O., in England, have been loaned for two years to the Bombay, 
Baroda and Central India Railway Co., and he will act as assistant 
electrical engineer in the company's telegraph department at R.600 (£40) 
per month. 

During the absence of Mr. В. E. Pigott on six months’ leave, his duties 
as chief electrical engineer of the B. B. & С.Т. Railway will be performed 
by Mr. Н. B. Saxby, who will also continue to occupy his present position 
as electrical enginecr of the Ragputana- Malwai State Railway. 

The electrical equipment for the E.I. Railway coal yard at Howrah 
has been ordered from England. 


Kettering.—The salary of the electrical engineer, Mr. W. A. Walker, 
has been increased by £50 per annum. 


Lapland.— The Swedish Parliament has voted £1,204,000 for the 
erection of an electric power station near the Porjus Falls, in the 
Lule river, Lapland. to supply power to the railway between Kiruna 
and Riksgraensen (on the northern frontier), Electric power will 
also be used in the district of the falls for reducing iron ore into 
pig-iron. 

Leicester.—The Rural Council will sanction the proposal of the 
Corporation to supply electricity in Oadby and other parts of the 
rural area. 


Light Railways.—The report of the proceedings of the Board of 
Trade and of the Light Railway Commissioners up to Dec. 31 last 
has been issued. 

On Dec. 31, 1908, nine light railway orders were before the Board of 
Trade awaiting confirmation; eight were confined in 1909, and one is 
still held over. During the past year 13 fresh orders were submitted 
to the Board by the Light Railways Commissioners for confirmation, and 
after hearing objections the Board confirmed eight of the orders, the 
remaining five being under consideration on. Dec. 31. but three [of [these 
have since been confirmed. The 16 orders confirmed in 1909 authorised 
68 miles of line, at an estimated cost of £300,399. Since the date of the 
last report. the Treasury have conditionally agreed to make free grants 
(aggregating £26,913) in aid of three light railways. 

The report of the Light Railway; Commissioners states that a total 
of 599 applications for orders to authorise light railways (including 98 
applications for amending orders) have bcen made since the commence- 
ment of the Light Railways Act, 1896. In respect of 379 applications 
(13 in 1909 and 366 in previous years) orders have been submitted to 
the Board of Trade for contirmation ; four other applications, in respect 
of which orders are under settlement, have been approved, and 199 appli- 
cations have been rejected or withdrawn. The decisions with respect 
to 8 applications have been deferred, and 9 of the 10 new applications 
made in November last remain to be considered. Upon examination 
of the lists of orders granted the Commissioners find a large number of 
light railways the need for which has been established at public inquiries 
held by them, and for which orders have been confirmed by the Board 
of Trade, but of which the construction has not (30 far as the Commission 
is informed) been proceeded with, and as to a large proportion of which 
the powers have already lapsed. Whereas 46 light railways, with a 
length of 375 miles. in class А. (lines on lands acquired, mostly steam 
motive power), and 54 light railways with a length of 326 miles in class В 
(lines on public roads, mostly worked by electric power) have been con- 
structed, the powers given by the orders have not been carried inte effect 
in the case of 61 schemes with a length of 765 miles in class А. and of 35 
schemes with a length of 210 miles in class В. These powers have finally 
lapsed for 33 schemes (421 miles) in class А. and for 24 schemes (138 
miles) in class В. The chief difficulty in proceeding with schemes already 
authorised has been in finance, while the failures enumerated above have 
had the effect of deterring other proposals. In relation to lines of class B. 
experience has shown that the absence of any provision under th» Act Y 
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1896, for “submitting to Parliament” proposals which are required 
to be so submitted in accordance with the Act; renders the procedure un- 
availing, and practically unavailable, in many cases. To what extent, 
and in what way, the policy of the Act should be revised must present a 
ditlicult problem; but the Commissioners draw attention to the marked 
success of the system adopted in Belgium, under which a total length of 
more than 2,000 miles of light railways, constructed with moneys raised 
on national credit, is already being worked without loss to the State, 
while a further length of some 2,000 miles has been projected. 


Manchester.— At the Corporation meeting on Wednesday Ald. 
Holt moved, as an amendment to the motion for the adoption of the 
estimates of the Electricity committee. that the committee should 


add £5,000 to their contribution in aid of the city rates, 


The amend- 
ment was, however, rejected. 


On the motion to adopt the estimates of the Tramways committee, 
Mr. Lofts moved an amendment that the extimate of £82,537 for renewals 
and depreciation be reduced. by £25,000, and that amount paid to the 
city fund. He urged that there was already а large reserve fund of 


£471.865, which was ample to meet all contingencies, with the sum which 
would be added if his amendment were accepted, 
also defeated. 


Municipal Telephony.—The manager of the Hull municipal tele- 


phone department (Mr. 'T. Holme) has presented his annual report 
for the year ended March 31. 

Gross receipts were 11.070, increase. £1,078 compared with 1908-0, 
and after paying expenses there was a gross profit of £4,823, increase 
£380. ‘The amount transferred to loan repayment was £1004, ajcuünst 
£1,786, making the total carried to loan repayment account £5,668, to 
temporary sinking fund £1.948 and to reserve fund 3.330, total £12,166 
after deducting cost of diverting Post Office junction. circuits. The 
Government royalty for the year was £1,188. Capital expended іх 
£00,315, compared with £57,858, increase £2,456. During the vear 


1.620 yds. of underground conduits were laid, extending the system by 
154 miles of metallic circuit. 


This amendment was 


The total conduits now laid measure 37 
miles, and the underground mileage equals 4.050 miles of metallic circuit. 

In regard to overhead construction, the capital expended during the 
year had (the report continues) been incurred. in. joining up additional 
subscribers and extending the overhead routes by the erection of 27 poles. 
The total overhead mileage is now 251 miles of metallic circuit, and the 
number of poles erected is 1.3709. ‘The cost per station now stands at 
£20-58, compared with £21-42. 

The chairman (Ald. J. BRows) said this was the fifth annual report. 
and was the best of the five. They had made a | profit since they began 
of 510.732. They had reduced the subscription of telephone users Бу 
about one-half, and yet were able to show a satisfactory financial result. 
That showed the great mistake that had been made on the part of the 
municipalities who had not installed their own telephone system. He 
thought it was a credit to the city that they had carried the system out 
so satisfactorily. They had not only done well for themselves, but they 
had done well for the Government. They had been told recently that 
the Government could not make either the tclegraph or telephones pay, 
so they might take а leaf from Ни» book. 

The report was adopted, the net profita being carried to revenue account 

National Electrical Manufacturers Association.—A meeting was 
recently held in Manchester to form a northern section of this 
association, 

‘The meeting was well attended, and it was resolved that the section 
should be formed. Mr. B. Longbottom was elected hon. secretary and 
the following firms have since joined the association :—E. Brook (Ltd.), 
Н. T. Boothroyd (Ltd.), Clarke, Chapman & Со., Evered & Co., Liver- 
pool Electric Cable Co., Bertram "Thomas and Wright & Wood. Several 
other firms have since sent in applications. and the result is that a strong 
section of the association is formed which will deal with local matters 
directly. In consequence of opinions expressed that the association 


should be more national in character a revision of the bye-laws has 
taken place. 


Obituary.—The death is announced of Mr. Сео. Bremer, who 


was for over 20 years chief country representative of Мг. С. 
Braulik. 


Rugby.—The chairman of the Electric Light committee (Mr. Dewar) 
made a statement at the last meeting of the Council as to the financial 
position of the electricity undertaking. 

He said that the committee were satisfied with the progress of the 
undertaking, and had directed that £500 further of the available balance 
in the net revenue account be transferred to reserve, making this £1,000. 
and a balance in hand of £631. 3s. 3d. The total capital spent. was 
£14,190, and &3.150 had been repaid, so that the net capital was £10,850, 
against £11.318 last year. The total revenue for the year was £3,670, 
an increase of £167. The introduction of metal filament. lamps was 
largely accountable for the smallness of the increase. 


Total expenses 
were £2,069, and the gross profit. £1,600. 


Interest absorbed £410, 
repayment of capital £575. discount and bad debts £180; the net protit 


was £299. The number of consumers had increased from 329 to 381. 
Spain.— The Societa Anon. Tranvias de Valladolid has been 
granted permission to electrify its lines. 
Sunderland.—On Wednesday the Corporation adopted а recom- 
mendation of the Electricity committee to substitute electric lamps 
for 266 existing gas lamps upon the route of the electricity mains. 


SPECIAL NOTICE. 


NOW READY..—Vol. LXIV. of ** Tag Егестмстлх " (1,085 pages) 
bound in strong cloth. Price 173. 61.; post free, 168, 64. Now ready. 
Cases for Binding. Price 2s. ; post free, 23. 34. 

A complete set of Tar Exvrcraictan” can be supplied. А number 


of odd volumes and some odd old back numbers, to help in making up 
complete sets, are also available. 


The cost for conversion will be £465. 103., and the annual cost of 
lighting and maintenance will be the same as hitherto paid for gas. 


Torquay.— In reference to the attitude of the Board of Trade 
towards the local tramways, which are worked on the Dolter surface 
contact system, it must be remembered that the Dolter system has 
been employed under provisional certificates granted by the Board. 

Although the working of the tramways, both for speed and smoothness 
of running, has been satisfactory to the Council, yet the defective studs 
per month reported to the Board have been considerable, though the 
number of © live " studs has not been in excess per mile per week of that 
obtaining in other places where surface contact systems are in operation, 
Representations made by my Council to the Board of Trade from time 
to time, expressing satisfaction with the working of the tramways, have 
resulted in the certificate being re-issued half-yearly, but on the occasion 
of the last renewal (in October, 1909), after again considering the repre- 
sentations of the Council on the subject, an order sanctioning the use of 
the Dolter system was issued by the Board for a further period of 12 
months with an intimation that it was granted on the uaderstanding 
that if no substantial improvement was shown by the returns in regard 
to live studs during the next six months the company would then have 
notice that at the end of the remaining six months no further sanction 
would be given to the use of the Dolter system, Ав stated in our last 
issue (p. 256) the Board have now intimated to the company and the 
Council that, as there has been during the last six months no substantial 
improvement in the working of the system, as shown by the large number 
of defective studs still obtaining on the tramways, they will not further 
renew their sanction to the use of the system, and the Council are con- 
sidering this ultumetum in conjunction with the company. We are 
informed that the discontinuance of the present means of. propelling 
the trams will be much regretted locally a: the fast that the cars would 
be driven by а surface contact system of electrie traction had great 
weight with the Council in consenting to the original introduction of 
tramways into the town. 

At the meeting of the Corporation on Monday, the chairman of tha 
Tramways committee (Mr. Е, Pike) made a lengthy statement as to the 
present position. With reference to the number of live studs, the com- 
pany had made a return for 12 months showing that there were from 
40 to 60 a month, and when it was considered that there were 6,000 or 
7.000 studs, that was only 1! per mile per month. That did not seem 
many, but in the opinion of the Board of Trade it was too many. Asto 
dead studs, that. was a large item. It might be calculated as anything 
from ] in 4 to Lin 6, and it was here that the flashing took place. ‘The 
committee had done everything in their power to get the existing defects 
rectified. They would be sorry to see the present system done away 
with. The tramway company said they had done everything possible. 
The only way to keep down live and dead studs was to have a patrol 
and stud repairer every quarter of a mile, and a staff of men in the sheds 
for making and repairing the studs, and that, from the company's point 
of view. was an impossibility. The company offered to adopt for the 
proposed extension the trolley system. The present tramways, regarded 
as à commercial undertaking. did not pav, and the company wanted to 
equip something that would pay, ard he did not know that the Council 
would put any obstruction in their way so long as the new system did 
not disturb the amenities of the town. There were two courses oper. to 
the company; one was to give up the undertaking, the other to go to 
arbitration. The Council wanted neither. He doubted whether the 
publie would agree to give up the trams. The company were carrying 
10.000 passengers at Id. fares per day. The committee were told that 
the present system of trams cost 94. per mile to run, against average 
receipts of 7d. They were told that they would get a better service with 
the overhead. system, and that there would be a reduction in cost of 
current. Last year the company paid the Corporation £5.500 for 
current, and their income was about &15.000. He moved that. the 
matter be sent back to the committee with instructions to make the best 
arrangements they could with the tramway company, who would do 
the very best for the Council and the town. 

Mr. J. SMERDON said if they could get from the company their bottom 


price for their system they would be able to. consider whether it was 
desirable to purchase it. 


The motion was carried, 


Tottenham.— The Metropolitan Electric Tramways (Ltd.) have 
informed the Couneil that negotiations are proceeding in connection 
with the Tottenham and Walthamstow light railway. | 

Transvaal Power Scheme.—In the directors’ report of the Twee- 
fontein Colliery (Ltd.) it is stated that arrangements have been 
practically concluded with the Transvaal Hydraulic Power Synd. in 
regard to the erection of a large electric power station and chemical 
factory on the colliery company’s property. Under the terms of 
the arrangement, a minimum of 25.000 tons of small coal and second- 


class coal (the latter of which at present is not being mined) per 
month would be purchased for the power statio: 


- 
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Uruguay.—A bill has been introduced in Parliament to grant Mr. 
Edwin Steer a 90 years’ concession for the construction of the 
Ferrocarril. Expreso Eléctrico Montevideo-Buenos Aires and for 
carrying out other public works and equipping a hydro-electric 
generating station. The railway will extend from Montevideo to 
Colonia, whence a steamship service will connect with Buenos Aires. 


Watford.—In view of the fact that Bradford and Leeds Corpora- 
tions have obtained Parliamentary powers to employ railless traction 
systems, the Council consider it desirable that the construction of 
the proposed light railwavs in Watford be deferred. 

Negotiations are proceeding with the North Metropolitan Electric 
Power Sapply Co. as to supply of electricity in Munden and Han- 
steads, 


West Ham.— Tenders are to be invited for wiring the new boys f 


department of the West Silvertown School. 


Westhoughton (Lancs.).—The Council have authorised Atherton 
Council to supply electricity to certain persons in this district. 


Wimbledon.—Councillor Dudley Stuart, M.LE.E., has been 
appointed chairman of the Electric Lighting committee in succession 
to Ald. A. Holland, J.P., resigned. 


Winchester.—The Assize Courts magistrates’ room and the offices 
of the County Treasurer are to be wired, and the question of lighting 
the Court Hall is also under consideration. 

Wireless, Telegraph Notes.—Interesting developments are stated 
to be taking place in the establishment of a wireless telegraphie 
service in the Straits Settlements and in Venezuela. With regard 
to the former, plans are in progress to connect Singapore. Hong Kong, 
Bangkok and Yokohama. "The company interested is an American 
оле, and seeks a 25-year licence for the sole right to conduct wireless 
telegraph business, giving the Governments the privilege of purchas- 
ing at the end of 10, 15, 20 or 25 years. The company propose to 
instal at Hong Kong a station equal to their station in New York, 
which will be capable of communication with Yokohama and 
Shanghai on the north and Singapore on the south. As regards 
Venezuela, the Government has arranged for international tele- 
graphie communication between Colombia, Eucador, Peru and 
Venezuela, The Director of Telegraphs of Venezuela has been 
instructed to communicate with the Government of Peru with a 
view to extending the inter-continental service to Bolivia, Chili, and 
thence to the Argentine Republic. The Government of Venezuela, 
In connection with the Compania Anonima de Navegacion Fluvial y 
Costanera de Venezuela, has decided! to establish wireless stations 
of the De Forest system at Pampatar. Coche and Araya (Margarita 
Island), and on board the ** Venezuela ” of the N avegacion Co. 

The new service of time transmission by wireless telegraphy from 
the station on the Eiffel Tower, Paris, was duly inaugurated at mid- 
night on Monday, signals being repeated at 2 minutes and 4 
minutes past the hour, with (it is stated by “ The Times ") satis- 
factory results, the range being between 4,000 and 5.000 kilometres. 


The Electrical Engineers (London Division).— The second annual 
athletic sports of this Corps were held on the London County Athletic 
Grounds at Herne Hill on Wednesday evening last. 

These sports are in the nature of trials for the Territorial ch impion- 
ships waich are held liter on in the усаг. Last year the Electrical 
Ngineers came within one point of winning the championship for the 
highest aggregate of points obtained in the Territorial sports, and if 
the results of the other evenines’s events are to be relied npon, they 
should do just the necessary amount. better this year. The times 
Showed a great improvement, while the keenness of those entering 
Was certainly better, A championship cup, presented. by Major 
А. E. Le Rossignol, which ія to. be held by the company obtainiag the 
Preatest aywvegate of marks on the events undertaken, was won 
NN Company with 28 points, " A " Company being second with 


— M 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Belfast.—The accounts of the electricity department for the year 
ended March 31 have been issued, and show a net profit of £11,040, 
against £8.282 in 1908-9. 


d Birmingham.— The accounts of the electric supply and tramways 
“partment (abstracted in our last issue) were submitted to the 
Council on Tuesday. 


Mr. КАЛУ, chairman of the Electric Supply committee, moved that 
wuthority be given for the provision of additional plant and the pro- 
Vision of a sub-station at Harborne ata total eost of £143,250. In 1907 
(he said) they had voted a certain sum for prospective extensions to 
Meet requirements for the three succeeding years. The committee 
NOW songht to make preparation for a further period. None of the work 
ог which authority was sought would come into commission before the 
autumn of next year, but they had to get the sanction of the L.G. Board, 
and some portion of the machinery would require six months to build. 
Пе output. of the department. had been growing by leaps and bounds, 
especially for lighting and power, ‘The increase in 1907 was 1,750,000 


units, in 1908 2,500,000, in 1909 3,000,000 and last year 4,500,000 units. 
The forecast of the committee had been exceeded. While their capital 
had been increased by about 15 per cent., the output had increased 
about. 50 per cent., and during the three years 1408-10 they would have 
paid £20,000 to rates, besides £16,000 to renewals fund and £62,000 for. 
writing off obsolete plant. They had also made concessions to con- 
sumers in reduced charges equal to about £11,000. 

The resolution was agreed to and the committee were authorised to 
appoint a secretary to the department at a salary of £600 per annum. 

The chairman of the Tramways committee (Mr. Harrison Barkow) 
thought the results of the past year's working of the tramways very 
satisfactory. The gross revenue from the city lines showed an increase 
of £13,791, and outside the city of £4.022. The receipts per car- mile 
had increased from 11-134. to 11.634. Economy had been effected т 
the use of electric current by affixing meters to a number of cars, and it 
was proposed to see what further could be done. The reduction in the 
hours of employés increased the expenditure nearly 8.000. The surplus 
to be transferred to relief of rates was £32,914, compared with £29,400. 

Blackburn.— The traffic receipts of the Corporation tramways for 
the year ended March 25 were £55,613 (against £56,500 in previous 
year) parcels receipts £1,616 (against £1,477), and total receipts 
£50.285 (against £60,132). 

Working expenses were £37,742, against £43,503; and the gross profit 
was £21,543, against £16,629. Interest absorbed 56.831, repayment. of 
loans £6,080 and contributions to sinking fund £7,983. ‘The net profit 
was £453, against a loss of £4.804 in 1908-9. The car miles run were 
1,065,451 (against 1,132.023), the passengers carried 10,439,450 (against 
10,737,528), and the receipts per car mile 12-59d. ашатам! 12-044. 

Brighton.— At the meeting of the Corporation last week the report 
and accounts of the tramways department for the year ended March 
3l were approved. 

Coun. Butr-THompson, chairman of the Tramways committee, said 
the year's revenue was £51,359, against £47,809 in 1908-9, an increase 
of £3,550. Total expenses were £37,069 against £26,670. There had 
been an increase in cost of renewals, and a slight increase in wages, 
Permanent way cost £4,005 compared with 58,549. The car mileage 
run increased by 21-101, and they had carried 724.992 more passengers, 
There had been a trading profit of 514.289, an increase of £3,151, and 
the net profit was £1,190, compared with a loss of 52.420. The total 
debt was £246,756, and the reserve fund £4,613. 185. 104. 

The report of the engineer and manager (Mr. Wm. Marsh) states that 
there were 10 broken axles, compared with 25. There are 71 of the 
largest size in use, some of which have been running 34years, but not 
one of these has been broken. Increasing their diameter to 44 in. appears 
to have had the desired effect. Price of current has been reduced from 
1.54. to 1:854. Total revenue per car mile was 10:9d. (against 10.344.) 
and working expenses (including power) were 7:864. (against 1:934.). 
Current used per car mile was 1-71 (1:7) units. 

Burton-on-Trent.—The capital expenditure of the tramways de- 
partment at March 31 was £106,000, an increase of £360 on the усаг. 

The year's revenue was £14,044 (against £14,183), in addition to £929 
£926) from the Midland Railway Со. for running powers, The trading 
deficit was £1,756 (51.747). 51.496 has been placed to reserve, com- 
pared with £1,000 in the previous усаг. Total receipts per car-mile (ех. 
clusive of М.В. ears) were 7-87d. (7-07d.), and operating expenses were 
6-274. (6:37d.). Units used per car-mile on Corporation cars were 1-27 
(1-26). Miles run 428,219 (425,843). 

Crewe.— The income of the clectricity department for the vear 
ended March 31 was £7,899, including £4,111 from sale of current 
by meter and £3,588 from public lighting. 

The expenses came to £3,733, and included £2.179 cost of generation, 
£164 for distribution, £379 for publie lighting, £428 for rents, rates and 
taxes, and £500 for management expenses, The gross profit was £4166, 
and after taking into acconnt interest, Ко. (£136), and paying interest on 
loans (£1.248). sinking fund and loan instalments repaid (51.534). there 
was а balance profit of £1.220, of which £500 was transferred to reserve, 
£500 in relief of rates and £683 to meet expenditure in excess of loans 
sanctioned. Capital expenditure is £55,058, Increase £903. 103. on the 
year. 745.345 units of electricity were generated: 301,743 units were 
supplied for public lighting and 334,532 sold to private consumers, There 
are 34 arcs and 743 incandescent posts for public lamps, and the maximum 
supply demanded was 440 kw. 

Devonport.— At the meeting of the Electrie Power committee last 
week the chairman (Ald. J. В. Love) stated that the gross profit for 
the year ended March 31 was £7,467, 18s. 104.. and after paving in- 
terest and sinking fund the net profit was £1.010, 19s, | 

Ald. Love said the trams on the extension lines were stopped for over 
nine months of the year, which meant a drop in the sale of current of 
122.717 units, representing £715. 12s. In. spite of this, by extended 
business in other directions, the income had reached within £217. 145. Па. 
of that of 198-9. A saving of £627 had been effected in the cost. of 
generation as a result of the use of mechanical stokers. 42 new con. 
sumers and a number of extensions were added during the усаг, repre- 
senting an equivalent of 2.875 8 c.p. lamps. In 24 cases the work of 
installation was carried cut by direct labour of the department, and 18 
by local contractors, The sale of current to the Devonport & District 
Tramway Со. produced £5,384. 4s. 2d.: Plymouth, Stonehouse & 
Devonport Tramway Co., £2,353. 8s. ; private consumers (in. Devon. 
port) £4,153. 12s. 5d.: in Stonehouse, £3,889. 5s. ИА. The committee 
have placed the £1,010, 193. to reserve and renewals fund. and haye 
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derided to recommend the Council to reduce the price of current for 


lighting by 14. per unit (from 4d. to 324.) The reduction represents 
£400 por annum. 


Exeter.— The accounts of the electricity undertaking for the year 
ended March 31 show a surplus of £2,736. 18s. 8d. 

About 100 new consumers were connected during the past year, and 
the units. sold. (1,413,762) increased. by 43.500. The revenue from 
general lighting showed little change owing to increasing use of metal 
filament lamps. The accumulated. profits and reserve amount to 
£7,416. In the past year's accounts 5 per cent. was allowed for depre- 
ciation of machinery, 24 por cent. on mains and services, 6 per cent. on 
transformers and motors, and 5 per cent. on meters, instruments, stores 
and tramway generators, 

The surplus on the tramways is £463. 19s. 2d., after wiping out the 
deficiency of £131. 78. 104. on the previous year. The саг miles run 
were 424,873. £463. 19%. 24. was placed to reserve and renewals. 

Georgetown (Penang).— The report for 1909 of the engineer and 
manager of the municipal electric supply and. tramways depart- 
ments (Mr. Ого V. Thomas) states that the capital expenditure of 
the electricity department during the year was $58.746 (56.609). 

It is stated that the generating station was S in. under water on 
Sept. 15, during the memorable floods, and the station had to be tem- 
perarily shut down. Additions to the plant, &е.. during the vear in- 
cluded а 300 kw. Allen- Westinghouse steam dynamo, а Babcock boiler 
to evaporate 8,500 Ib. of water per hour, condensing plant, pipework, а 
Weir boiler feed pump and Ledward. Korting ejector condenser and pipe- 
work and Westinghouse switchboard extensions. All. the remaining 
16 с.р. carbon lamps used for street. lighting were replaced by 50 c.p. 
metal filament lamps, and at the end of the year there were 43 are and 
369 50 e.p. metal filaments in use for public lighting. Total units sold 
were 674,140 (compared with 562.322 in previous year); revenue was 
$113.230 (512.739). increase 819,013 (£2,139); expenditure was $67,633 
(67.006), increase S1,N7N (5211). Generation and distribution costs were 
R-OH cents (2-17d.). a decrease of 1:29 cents (0:3484.) : and total costs 
10-03 cents (2-70Nd.), decrease 1:67 cents (0:45d.). 
charges there was a net profit of 81.961 (£221). 

Capital expenditure of the tramway department during the year was 
814.065 (52.190). Revenue was 865.382 (47,355), compared with 
69,579 (£7,828). Operating, power and general expenses were $60,265 
(£6,780), an increase of S2,081 (£572). Gross profit was $5,117 (£576). 
The net deficit was about $9,000 (£1,025). The electrical equipments of 
the eara, supplied by the British Thomson. Houston Co.. have given great 
satisfaction, and none of the motors have failed. 2,040,047 (2,236,097) 
passengers were carried and 284,413 (285,771) car-miles run. 

Grimsby.— The total capital expenditure of the electricity depart- 
ment at March 31 was £102,318, an increase of £2.454 on the past year. 

The annual receipts were £19,487, including £8.993 from sale of cur- 
rent by meter, £3,926 from the G.C. Railway, £3,044 from the tramway 
company, £1.190 from sale of current to the Admiralty and £1,714 from 
public lighting. Total expenses were 59,330. Allowing £63 for bad 
debts, the gross profit was £10,043, and after meeting interest (£3,276) 
and instalment of loans (£2,879), there was a net profit of £3,867, against 
£3,184 in 1908-9. 2,350,869 units were sold (803,660 for private light- 
ing and power, 748.892 to the G.C. Railway in bulk, 501.321 for trac- 
tion, 132,920 for publie lighting and 74,076 to the Admiralty), The 
equivalent of 84.705 8 c.p. lamps is connected for private lighting and 
1,665 for public lighting; total 86.370 8 с.р. against 78.934. 106 new 
consumers were connected during the year, the largest number added 
in any year since the start of the undertaking. 
was 1.248 kw., against 1.225 kw. 

In his report, the borough electrical engineer (Ме. W. А. Vignoles) 
states that there was an increase of 9 per cent. in the units sold for 
private lighting, and, as the increase in the number of lamps connected 
was in about the same proportion (9% per cent.), it is evident that the 
majority of the consumers have now changed from carbon to metal 
filament lamps. ‘The increase in the demand for energy for power was 
equal to 36 рог cent., against 24 per cent. in 1908-0.! There are 162 
motors, representing an aggregate of 1,065 н.р. connected. Of. these 
33 (augregate 305 Hep.) are supplied with electricity on the time-switch 
or restricted-hour system. Total generation costs were equal to 0-607d., 
an increase of 0-015d., mainly due to increased cost of repairs, and the 
total working costs were 0-U21d., an increase of 0-046d., chiefly attri- 
butable to increased rates and taxes. £500 has been allocated to relief 


of rates, and the balance of the net profit (£2,259) has been transferred 
to reserve, 


After meeting capital 


The maximum load 


Mr. Vignoles states that the amount sanctioned by the L.G. Board 
for mains and services has now been expended, and an application for 
sanction to a further loan will shortly have to be made. At the recent 
inquiry the inspector intimated that money borrowed. for services in 
future would have to be repaid in 15 years. and under these circumstances 
Mr. Vignoles thinks his committee should consider the question of pay- 
ing for services out of revenue, 

Huddersfield.—The accounts of the electricity supply department 
for the year ended March show capital expenditure £225,641 (in- 
crease £19.401). 

The total amount borrowed is £214,515, and the amount of loans repaid 
and accumulated redemption fund is 565.654. The annual revenue was 
£32,963 (compared with £31,614), gross profit £13.133 (512.014). and net 
surplus £711 (£550). Units sold were 3.820.681 (2,462,046). There are 
3.200 (2,843) consumers aud 294,824 (244,163) equivalent 8 c.p. lamps 
connected. 


South Shields.— The Council are recommended to increase the 
salary of the tramways manager (Mr. L. Е. Harvey) from £250 to 
£300, and then by annual increments of £25 to £350 per annum. 

The report and accounts of the working of the tramways depart- 
ment for the year ended March 31 last have been issued. 

The traffic revenue was £29,062 and the total receipts were £20,777. 
The working expenses came to £18.895 and the gross profit was £10,882. 
Interest required £5.748 and sinking fund £3,484, and the net balance 
(£1,650) has been transferred to reserve. 
carried and 807,317 car-miles run. The gross capital expended is 
£171.863. The number of units of energy consumed was 1,070,343 
(1.326 per car mile) and the bill for electric current shows a reduction of 
£917. 10s. 4d., а portion of which was due to the use of meters upon cars. 


West Hartlepool.—The total revenue of the clectricity department 
for the vear ended March 31 was £15.538, including £14,340 from the 
sale of electric current from private and public lighting. 

Working expenses were £8.650 and gross profit £6,888, and after 
paving interest (£2,476) and sinking fund, &с. (£3,297), there was a net 
profit of 1,128. The year's expenses were increased by £250 additional 
for coal owing to the Durham coal strike and by £284 law charges in 
connection with the arbitration proceedings re the Kitson clause. ‘Phere 
are 724 lighting consumers (against 687) and 69 power consumers (54), 
а total of 793 (741), representing the equivalent of 123,275 8 с.р. con- 
nected (113.116). There are 223 motors, of an aggregate of 1,957 B.v., 
against 211 motors of 3,863 H.P. 


7,273,776 passengers were 


2,387,222 units were generated ; 
1.998.508 units were sold to private consumers and 59.685 were supplied 
to the public lamps (39 arcs and 26 incandescents). The total maximum 
supply demanded was 1,070 kw. Works costs were 0.754. per unit sold 
(against Q-N1d.) and the total costs (including interest and sinking fund) 


l-61d., against 1.684. The load-factor was 21-06, against 23-89 per 
cent. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is NOW READY, price 15s., post 
free in the United Kingdom, 153. gd. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division bas been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, аз 
unreliable and of little valae for Manufacturers' and 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the того Big Blue Book, 


making it the most complete work of the kind ever 
published. 


—- 
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TENDERS INVITED. 


HAMMERSMITH (London) Council invite tenders for supply of h.t. 
sub-station switchgear. Specification. from of tender, &c.. from 
the borough electrical engineer, Mr. С. Gilbert Bell. 85. Fulham 
Palace-road, Hammersmith, W. Tenders to the town clerk. Mr. H. 
Thompson, by 4 p.m. June 1. See also an advertisement. 


Tenders are invited by July 6 for the supply of cordless switeh- 
boards to the Postmaster-General's Department in Зостн AUS- 
TRALIA. Tender forms and specification may be obtained at the 


Commonwealth Offices, 72. Vietoria-street, London. S.W. 


See also 
an advertisement. 


Tenders are invited for supply of 1,470 opalescent are lamp globes 
to the city of MELBOURNE, Specification, form of tender. &c.. from 
the agents of the City Council (Messrs, Mellwraith, MeEacharn & 
Со. Propty., Ltd.), Billiter-square-buildings, London, E.C., to whom 
tenders by noon June 8. Зее also an advertisement. 


Tenders are also invited for supply of 941,000 are lamp carbons 
to the city of MELBOURNE. Tender form, specification. &е., from 
the agents (Messrs, Mellwraith, McEacharn & Co. Propty.. Ltd.), 
Billiter Square-buildings, London. E.C.. to whom tenders by Friday, 
June 17. Зее also an advertisement. 
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Tenders are invited up to July 19 for supply and delivery of 4,200 
telephone sets (as per schedule No. 231) to the Postmaster-General's 
Department in У1стовтаА. Tender forms and specifications from 
the Commonwealth Office, 72, Victoria-street, London, S.W. See 
an advertisement. 

Вакхез Urban District Council invite tenders for supply of 
4,000 yds. of 0 25 0.25 1.25 sq. in. triple concentric cable. paper insu- 
lated. lead sheathed and jute served, suitable for a working pressure 
of 660 volts, manufactured in strict accordance with the British 
Engineering Standards committee's specifications. Tenders to the 
Clerk to the Council, High-street, Mortlake, by noon June 14. 

Newport (Mon.) Electricity committee invite tenders for supply 
and erection of two 400 kw. motor-generators, three-phase to 4.с. ; 
one 600 kw. motor-generator, three-phase to single-phase ; and one 
‘bus-bar three-wire booster. Specifications, general conditions and 
form of tender from the borough electrical engineer and tramways 
manager, Mr. H. Collings Bishop, Town Hall, Newport, Mon. 
Tenders to the Town Clerk by first nost May 31. 


CovENTRY Electricity committee invite tenders for supply, 
delivery and erection of a 1,250 kw. turbo-alternator, complete with 
surface-condensing plant, &c., four water-tube boilers (straight 
tuke type) and two fuel ceonomisers. Specification, general 
conditions and forms of tender from the engineer and manager, 
Mr. Geo. Tough, and tenders to the Town Clerk, Hay-lane, Coventry, 
by first post May 30. 

The Liverroot Overhead Railway Co. require tenders by 10 a.m. 
June 7 for 12 months’ supply of electrical fittings, insulating tapes, 
iron and steel. ironmongery, oil and grease, packings, &c. Forms 
of teader, &c., from 31, James-street, Liverpool. 

Ермохтох Guardians want tenders by 9 a.m. June 2 for supply 
of three-phase electric motors and accessories and cable connections 
for the workhouse, Upper Edmonton. Form of tender from Messrs. 
May & Hawes, 

MIDDLESBROUGH Corporation want tenders by June 2 for stores 
for 12 months, including electric lamps, ir. tubes, iron and steel, 
helting, oils, &c. Specification from Mr. В. V. Thompson, 42, 
Commercial-street, Middlesbrough. 

Esine Corporation require tenders by noon July 4 for supply and 
ereetion of surface condensing plant, &с., at the electricity works. 
Specification, &c., from the Borough Electrical Engineer, Town Hall, 
Ealing, | 

о 

MANCHESTER Electricity committee want tenders by 10 a.m. 
June 7 for 12 months’ supply of stores, including carbons, dynamos, 
brushes, iron and steel. asbestos and rubber goods, oils, &c; Forms 
of tender from the Town Hall. 


MANCHESTER Tramways committee want tenders by 10 a.m. 
"une 7 for special (permanent way) track work, Specification from 
55, Piccadilly, Manchester. 

BATLEY Corporation require tenders by noon June 1 for a lighting 
and traction switchboard for the electricity works — Specifications, 
&c.. from the Borough Electrical Engineer. 
| NT. ANNES-ON-THE-SEA Council require tenders by noon May 28 
or a fuel economiser. Specification, &c., from the Electrical 
Engineer, 

LEICESTER Corporation want tenders by noon June 9 for an ex- 
tension of engine room, &o.. at tramway power station. Specification 
from the Borough Surveyor. 

Tenders will be received by Mr. G. T. Moore, 1 and 2, Foster-place, 


ZA until June 4 for electrie installation at 67, Sackville-street, 
UBLIN, 


к are wanted by 6 p.m. May 31 for new clectric lift at 
eckett Hospital, BaRNsLEY. Plans, &c., with Messrs. G. Moxon 
& Son, 26, Church-street, Barnsley. 

| Cork Electric Tramways & Lighting Co. (Ltd.) require tenders 
or steam boiler, with superheater and electrically-driven feed pump. 


Tenders are invited up to June 14 for supply of 100 party line 
common battery telephone wall sets, 10 party line common battery 
table sets, 100 switches, common battery, single extension and inter- 
c mmunieation, and 3,000 telephone protectors to the Postmaster- 
General's department in Vicrorta. Tender forms and specification 
at the Commonwealth office, 72, Victoria-street, London, S.W. 

The Deputy Postmaster-General, BRISBANE (Queensland), will 
receive tenders until noon June 22 for supply of copper wire aud 
е covered wire, iron wire, insulators, ironwork and sal 

топас and zine for batteries, Local representation is necessary. 
о are invited up to June 7 for supply of one frame, main 
oo г. the Postmaster-General's department in WESTERN 
ко IA. ender forms and specifications from the Common- 
ath office, 72, Victoria-street, London, S.W. 


Sypney (N.S.W.) Council require tenders by 3 p.m. May 30 for 
switchboard for Pyrmont power house, and by 3 p.m. July 17 for 
house service fuse boxes. Specifications from the City Electrical 
Engineer, Queen Victoria Markets-building. Sydney. 

CoPENHAGEN Corporation want tenders by noon June 2 for supply 


_of two 1,000 kw. converters or motor-generators, Specification, &с., 


from Elektrisk Station, Gothersgade, 30, Copenhagen. 

The IraLrAN STATE ВАИМАУЗ Department require tenders by 
June 5 for supply of seven electric motor pumps. Tenders to 16, 
Via Ludovisi, Rome. Only firms on Departmental list may tender, 

Tenders will be received on June 10 at the Post Office, rue de 
Grenelle, Paris, for supply of telephone cable. 

The Military Telegraphs Department, Panis, want tenders by 
June 14 for supply of 100 Morse instruments. 


The Ministry of Public Works, Constantinople, want tenders by 
June 28 for a tramway concession for SALONICA, 


Tenders will be received (up to 11 a.m. June 6) at the Royal 
Arsenals, SPEZIA and NAPLES, for supply to the Italian Naval Autho- 
rities of electric lamps and lamp stands in two separate lots. The 
total estimated value of the contract is placed at 32,009 lire (about 
£1,280), and a deposit of 1,880 lire (about. £74) will be required to 
qualify tenders for lot 1, and a deposit of 1,330 lire (about £53) for 
lot 2. Only manufacturers of electric lamps will be allowed to tender. 
Applications for certificates of competency to the Director of Naval 
Construction at Spezia, Naples, Venice or Taranto not later than 
May 21. Copies of the specifications, conditions of tender, &c., 
may be seen by British firms at 73, Basinghall-street, London, Е.С. 


TENDERS RECEIVED AND ACCEPTED. 


Bristol Corporation have accepted the following tenders for 
annual stores, &e. :— 

Sykes & Sugden, joint and junction boxes, £213. 13s. 1d. : General 
К еспе Co., meters, £546. 45. ; Bruce Peebles & Co., 500 kw. converter 
for Underfall Yard sub-station, £1,230; Union Electric Co.. "hip 
Carbons (Ltd.) and Oliver Ате Lamp (Ltd.), for ате lamp carbons at 
schedule prices estimated to amount in the aggregate to $655. 5s. 14. 

Heston and Isleworth Council have accepted the following tenders : 

W. Lacey, extension of engine room; Browett, Lindley & Co., 250 kw. 
generating set, &с. (British Westinghouse dynamo and British Thomson- 
Houston switch panel) ; Babeock & Wilcox, steam piping and Weir 
pump; Korting Bros., condensing plant; and Selson Engineering Co., 
machine tools. 

London County Couneil have received nine tenders for wiring 
Camden-street schools. St. Pancras, N.W., the amounts varying from 
£206. 19s. to £552. 19s. The second lowest tender, that of E. Law- 
rance & Sons, at £251, has been accepted. 


Southend Council have accepted the tender of the Railway & 
General Engineering Co. for 100 renewable manganese plates for the 
repair of rail joints at £1. 15s. each ; and that of Nalder Bros, & 
Thompson for 66 current limiters at 158, each. 


Hampstead (London) Council recently placed ап order with 
Willans & Robinson for а 350 kw. dise and drum type turbine, and 
Norwich Corporation for a 500 kw. turbine. Both machines are 
intended for working both with exhaust and high-pressure steam. 


Llandudno Council have accepted the tender of the Chloride 
Electrical Storage Co, for ve-plating batteries and for supply of paper 
and vuleanised cable, &e., at £501. 10s. ` 

Southwark Electric Light committee are continuing their existing 
arrangements with the Union and the Sloan Eleetric Companies for 
supply of are lamp carbons at £2. 183. per 100 pairs, less discount. 

Smethwick Education committee have accepted the tender of 
Н. W. Ludlow for wiring work at the technical school. 

The East Indian Railway Со. have ordered a milking booster from 
the Lancashire Dynamo & Motor (Co., and electrically-driven 
high-litt pumps for their electrical department from Greenwood & 
Batley. 

Government Contracts.—The following tenders have been accepted 
by Government Departments :— 

Admiialty, Edison & Swan Co., Evered & Co., General Electrice Co.. and 
W. McGeoch & Co, lampholders; India Rubber. Gutta Percha & 
Telegraph Works Со. gutta percha, War Ojffice.—Craven Bros., electric 
eranes ; Lancashire Dynamo & Motor Co., motors, &е.; Siemens Йй. 
& Co., extension of electricity supply : Foote & Milne, electric lighting of 
R.AM. College, Millbank. India Offire.—Siemens Bros. & Co., cables 
and electrical stores. С.Р.0.—Стее{ & Co., telegraph apparatus ; 
Johnson & Phillips and Western Electric Co., paper core cable ; General 
Electric Co., electric light fittings. Peel.Conner Telephone Works and 
Gent & Co., telephones ; T. Bolton & Sons, British Insulated & Helsby 
Cables, Elliott's Metal Co., В. Johnson & Nephew, Shropshire Iron Со, 
F. Smith & Co., and J. Wilkes, Sons & Mapplebeck, h.-d. copper wire ; 
A. Sauveo & Co. and Spencer & Co., endless band conveyors for new 


G.P.O. building, London, E.C. 
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Commonwealth Tenders.—The following tenders have been ac- 
cepted by the Postmaster-General's Department :— 

Vietoria.—Western Electric Со. for 52 pair cable; British Insulated 
& Helsby Cables, five 100 line switchboards : Drew & Poole, 100,000 por- 
celain insulators ; В. Johnson, Clapham & Morris, g.i. wire; J. А. New- 
ton & Co., telegraph switches, ebonite tubes and ear pieces, coin attach- 
ments, howlers and open-circuit condenser telephones; Lawrence & 


Hanson, metal filament lamps, ** Linolite " carbon filament lamps and 
T.H. screw socket carbon lamps. 


New South Wales.—W. Т. Henley's Telegraph Works Co., switchboard 
cable; India Rubber, Gutta Percha & Telegraph Works Co., Q and I de- 
tectors ; J. A. Newton & Co., dry cells; Lawrence & Hanson, conductor 
cords, 


Queensland.—International Electric Co., condensers; Western Elec- 
tric Co., wall and table telephones ; J. Paton & Co., table telephones. 


BUSINESS NOTICES. 


On and after June 22 the Neweastle stores and offices of the 
Edison & Swan Co. will be at Swan’s Buildings, St. James-street, 


Leazes Park-road, Newcastle-on-Tyne. Mr. Н. Smith will remain 
manager of the branch. 


The partnership between Jas. D. and John H. MeCarthy and 
Geo. Н. Nicholls (trading as С. Nicholls & Co.), electric and gas 


fitters, &c., Goldsmith-avenue, Portsmouth, has been dissolved. 
Debts by Messrs. J. D. and J. Н. McCarthy. 


The partnership between Fredk. W. Richardson and Johan D. 
Carlmark, electrical engineers, &c., High-street, West Bromwich, 
has been dissolved. 

The partnership between F. W. Bridges and G. D. Smith has been 


dissolved, and Mr. Smith's business will be carr’ed on, as hitherto, 
at the same address, 125, Finsbury-pavement, London, Е.С. 


Plant for 5а1е.— Ап 80 kw. Willans steam dynamo is advertised 
for sale. 


Demand Indicators for Sale.— Torquay Corporation advertise for 
sale а number of demand indicators of various sizes from 3 amperes 
upwards, which may be inspected at the electric lighting station. 

Lamp Agency.—A firm of British metal and carbon lamp manu- 
facturers, at present able to produce 300,000 lamps per annum, and 
capable of extension, advertise that they desire to arrange with a 
wholesale factor house to take practically exclusive output. 

Patents Development.—The proprietors of the following patents 
desire to enter into arrangements by way of licence and otherwise 
for exploiting and developing the same in this country :— 

No. 17,601/1901, for ** Improvements in apparatus and devices for 
controlling electric currents " ; No. 15,243/1903, for * Improvements 
in means for automatically regulating electric currents generated by 
dynamos "; No. 16,962/1902, for ** Improvements in electrical switches 
or cut-outs”; No. 17.314/1905, for “ Improvements in automatic 
regulators or rheostats for electric currents," Applications to Messrs. 


Haseltine, Lake & Co., 7 and 8, Southampton-buildings, Chancery-lane, 
London, W.C. 


Patent No. 10,187/05, for “ Improvements in electrice couplings." 
Applications to Messrs. С. Е. Redfern & Co., 15, South-street, Finsbury 
London, Е.С. 

No. 12,210/1901, relating to “ Electrostatic Separators.” Applica- 
tions to Messrs. Cruikshank & Fairweather, 65 and 66, Chancery-lane, 
London, W.C. 

Patent Amendment.— Notice is given that Herr Willy Roos, engi- 
neer, of 368, Otfenbacherlandstrasse, Frankfort-on-the-Main, Ger- 
many, seeks leave to amend the specification of letters patent 
No. 12,135/1907, granted to him for * Improvements in magneto- 
electric ignition apparatus," Particulars of the proposed amend, 
ment are set out in the “ Illustrated Official Journal (Patents) " o 
May 19, and notices of opposition must be given at the Patent Officef 
25, Southampton-buildings, London, W.C., within one calendar 
month of that date. "The agents for the applicant are Messrs. Cruik- 
shank & Fairweather (Ltd.), 65 and 66, Chancery-lane, London, W.C. 

* Klymax"' Panel Switch.—Messrs. А. P. Lundberg & Sons 
have sent us a sample of their new two-way panel switch of 5 amps. 
capacity. This is a new type for flush work, to meet a demand for 
a narrow-pattern switch of minimum dimensions (the sample is 
purposely broken through to show construction) Considerable 
economy in space, labour and material is, it is claimed, obtained by 
its use, The switch movement adopted and the arrangement of 
the contact springs and blades are quite novel. Mica and porcelain 
are employed for insulating the current-carrying from other metal 
parts. The switch is supplied in two types, single-way and two-way, 
which are identical in size. All moving parts are enclosed in a por- 
celain casing, and the fixing lugs are covered by a brass front plate 
3'2in. by lin. Special fronts of other materials are also fitted 
to requirements. The method adopted allows the artieles to be 
grouped into very small space, and one front plate of comparatively 


small dimensions can be made to serve for a number of switches. 
The break is quick and long, the contact arms being of the efficient 
knife-blade type entering double-contact springs. The switches 
can be fitted into suitable iron boxes to meet requirements. When 


double-pole and intermediate switches are required, these are simply 
and neatly obtained by coupling the knobs of two single or two-way 
switches respectively by a short cylinder piece. Two-pin wall 
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connections of various gauges can also be arranged on the same 
porcelain parts, enabling combination sets to be made up in mini- 
mum sizes, 
Tubular Osram Lamp.—We leara from the General Electric Co. 
that they are now making tubular Osram lamps of 16 c.p. similar 
to that shown in the accompanying illustra- 
tion, for use on circuits of pressures between 
100 to 125 volts, the price being 3s. 6d. The 


this new shape of lamp, as it is particularly 


adaptable to many popular fittings now in 
demand, 


General Electric Co.'s Stand at the Japan- 
British Exhibition.—In the company of a 
number of pressmen, we paid a visit on Wed- 
nesday last to the General Electric Co.'s stand 
in the machinery hall at the Japan-British 
Exhibition. The opportunity has been taken 
to make a grand display of Osram lamps. and 
amongst the most interesting of the exhibits 
shown in this connection is a board on which 
are fixed a number of types of Osram lamps 
in candle-powers varying from 1 to 1,000, thus 
giving an idea of the wide range and general 
adaptability of this type of lamp. 

We understand that on Whit Monday the stall 
was a great attraction to visitors and that the 
sale of Osram lam ps islikely to materially benefit 
thereby. Another interesting exhibit, which is 
to be used in connection with Osram lamps, is 
a special line of glassware, by which it is claimed 
proper distribution of the light is obtained, 
while all glare is prevented. We have often 
spoken of the importance of this question, and 
are pleased to see that such a well-known firm as 
the General Electric Co. is taking the matter 


up in so thorough a fashion. The bait used in 
drawing the general public is an exhibit somewhat similar, but on 4 


smaller scale, to that employed at the Olympia Exhibition in А 
The mounting of Osram lamp filaments is carried on in full view of the 
public, who are mightily interested in the various processes, and there 


company anticipate a considerable demand for 
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are certain examples of glass-blowing, such as pigs. which also attract 
attention. The stand is surmounted by a sign displaying the benefits 
of Osram lamps, which is visible from the entrance to the Machinery 
Hall, and on Wednesday afternoon by far the greatest crowd was to be 
found round the General Electric Co.'s stand. We wish the company 
every success in their endeavours to gain the benefits of electric lighting 
for the public. 
CATALOGUES, &c. 


СНЕАР ELECTRIC Cooxrnc.—Messrs. Е. А. Wilkinson & Partners 
forward a leaflet dealing with their economic electric cooker. The 
cooker is neat and compact. and is specially adapted for use with 
ordinary household utensils, 

Karkos TiNNED TuBE WIRING SysteM.—The Sun Electrical Co. 
have forwarded a catalogue dealing very fully with the Kalkos system 
of wiring, which is now well known ; its wide application shows that 
its merits are becoming fully appreciated among contractors and 
supply engineers. We advise our readers to procure a copy of the 
catalogue and to study the recent improvements that have been 
made. 

Meta Parts AND SunpRres.—The Specialities Supply Co., of 
Bermondsey, London. have put down plant by means of which they 
аге able to turn out cheaply and quickly stamped. pressed or spun 
metal work of all kinds, as well as light gauge brass and copper tubes 
and nickel cases апа boxes for scientific instruments and similar 
goods, The demand among electrical manufacturers for this class 
of work is large, and manufacturers will therefore be interested in the 
prices at which the Specialities Supply Co. can offer them. 

Eprwax ELECTRIC FANs.--At an appropriate moment the Edison 
& Swan United Electric Light Co. issue a catalogue illustrating and 
describing their electric fans. These are made in several types 
auitable for ceiling. wall, desk and porthole work. 

Tur Inga Home.—From the South Metropolitan Electric Light 
& Power Co. comes a pamphlet giving an account of their Ideal 
Home at Catford. Illustrations of the various rooms furnished 
and apparatus employed are given, and the pamphlet. is of genera! 
interest, The distribution of the pamphlet amongst prospective 
consumers should be of service to supply undertakings generally. 


BANKRUFTCIES, LIQUIDATIONS, &c. 

With reference to the notice appearing in our last issue (р. 257) 
regarding the voluntary liquidation of the Lepel Wireless Synd. 
(Ltd.) we are asked to state that the Lepel Wireless Synd. was only 
a subsidiary company, and that the contracts and business of that 
company will be carried on. as before, by the parent company (the 
Anglo-German Wireless Synd., Ltd.), the owners of the patents of the 
Lepel system of wireless telegraphy. 

A receiving order has been made against Wm. Hy. Trentham, 
consulting engineer, 39. Victoria-street, London. S.W. The first 
meeting of creditors will take place on June 3 at Bankruptcy- 
buildings, London, W.C., and the public examination on June 28, 

John Filmer Davie, electrician, lately of 10, Gt. Castle-street, 
London, W.. has been adjudicated bankrupt. 

The affairs of the Phosphor Bronze Co, (Ltd.) having been put in 
order, a dividend is to be paid to the creditors of the company. 
Claims to Mr. 5, P, Child, 8, Frederick’s-place, Old Jewry. London, 
E.C., by June 7. 


Adjudication Annulled.—The adjudication has been discharged 
and the receiving order rescinded in the case of Edwd. Wm. Barton- 
Wright, electrie. therapeutic specialist, 1. Albemarle-street, Picca- 
uly. London. W., the judgment upon which the bankruptcy pro- 
ceedings were based having been set aside by the High Court. 
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PATENT RECORD. 


{ APPLICATIONS FOR PATENTS. 
Pe ~The urdermentioned Applications (except those marked t) are not open 10 
эел! Srection until ajter acceptance of Complete Specifications. Those marked * are 
me IIsréclion 12 months after the date attached to them, 1] they have not been published 
р oe In the ordinary course. Names within parentheses are those of communicators 
mentions, When complete Specification accompanies аррИсаНоп, an asterisk is affixed. 


6,95 March 19, 1910. 
tes ы 5 E Control of electric supply systems. A 
каз es FEGPRAS. Driving of magneto-el:ctnc machines for starting internal 
6.964 & зоной envines. (Dat: applied for, 25 3 99.1*4 
ENS & HalskE Акт-СЕз. Connections for semi-automatic telephone ex- 
Changes, (Date applied for, 20 3.97. }*1 


7019 Tran March 21. 1910. 
Tanner & Crasement. Electric appliances, (Date applied for, 8,4,09. Com- 
Jog qE in No. 27.638, dand 6 4 09.) 
252 | би brakes for tramway and other vehicles. 
зш for use in wireless telegraphic apparatus. (Date applied for, 


7.093 5 ммс : f. 
vee Co. (Siemens & Halske Akt.-Ges., Germany.) Automatic 


1/96 Bar топе exchanves, 
+ K Я EN a Ы m х x : 
ER, Magnetos for Ignition purposes of internal combustion engines. 


March 22, 1910. А 
7.141 Tayor. Limiting the flow of current on a short-circuit. | 
7,154 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Electrical 
" signalling apparatus.* 


‚184 JacoviELLo. Producing high-frequency oscillating currents.* 
7.201 Bourpos. Manufacturine metal filaments for electric incandescent lamps. 
7.211 В.Т.-Н. Co. (С.Е. Co.. US) Telephone systems.” 
7,212 B.T.-H. Co. (С.Е. Co., U.S.) Insulators for high-tension transmission systems. 
March 23, 1910. 
7.214 FisH. Arc light candle. 
7.216 McGinness.  Trolley-head protector. 


1 

7.224 & 7.225 Ѕмітн & DEAKIN. Electrodeposition of metals. 

7.248 Hair. Electric ienition apparatus. 

7.260 Lawn, Crowley & KErtviN & James WHITE. Transmitting mechanism. 

7,266 SIEMENS Bros. Dynamo Works & LvpALL. (Siemens Schuckertwerke G.m.b.H., 
Germany.) Single-phase commutator motors. (Addition to No. 2,303,08.)* 

7.276 Newton. (John Forrest Kelly, U.S.) Circuit-controlling devices. * 

7,292 Siemens Bros. Dynamo Werks. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Electric frequency convertors.* | 

7,297 BRITISH WELDING Co. (Dellwik Fleischer Wassergas Ges., Germany.) Welding 
joints. 

7,302 Apams Мес. Co. (Cutler Hammer Mfg. Co., U.S.) Controllers for alternating 
current motors. * 

7,318 Apams Mro. Co. (Cutler Hammer МЫ. Co., U.S.) Starting switches for poly- 
phase alternating-current induction motors.” 

7.322 REINEKING. Short-circuit detectors.* 

7,331 Mappen & HousKEEFrER. Preparation of conducting filaments. (Date applied 
for. 31 3 99.)*+ 

7,332 HovskgErER. Electric contact devices. (Dat2 applied for, 31,39. Addition 
to No. 7,331 ‘10.)*t 

7,336 SLADEN. Electrical connecting devic:s. 


SPECIFICATIONS PUBLISHED. 
1999 SrBCIFICATIONS. 
694 B.T.-H. Co. (A.E.G., Germany.) Alternating-current dynamo-electric appa- 
ratus. (Addition to No. 23.288 02.) 
2,147 Tayicr. Electric accumulator sub-stations fed from alternating-current systems. 
(Cognate applications. 2.335.09 and 5,623,909.) 
4.034 De Martis. Electric batteries. р 
4.162 Brown. Telephony. 
6,069 Bruce PeEEBLES & Co. (Braestad & La Cour.) Electric motor-converters. 
6.177 Parsons, Stoney & Law. Electric power transmission systems. 
6.405 Grote. Electric switches. di 
6.447 WiiLiAMs. Enumeration of telephone calls. — 
6.504 \Мизон & WirsoN. Metering and transforming electrical energy. 
6,564 В.Т.-Н. Со. (G.E. Co.. U.S.) Electric motor control. 
6.565 В.Т.-Н. Co. & D'Arcy. Electric energy meters. 
6,566 ALLGEMEINE ELEKTRICITATS-GEs. Control of electric motors. (Date applied 
for. 18.3 08. Addition to No. 22.481 07.) 
6.673 B.T.-H. Co. (С.Е. Co., U.S.) Speed indicators for electric motors. 
6.674 В.Т.-Н. Co. (С.Е. Co.. US) Electric resistance units, 
6,675 ALLGEMEINE ELextricitats-Ges. Polyphase relays. (Date applied for, 
19,3,08.) 
6.752 CuiLps & Hirt. Electrical generating sets. 
6.820 Reip. Electric furnaces. (Date applied for, 22/8/08.) 
6.836 Алом. Electric licht reflectors for concentrating light. 
6.849 Rizzo. Solenoid brakes for electrically driven carriages. 
6.877 Siemens Bros. & Co., Riper & IRELAND.  Hand-operated magneto-electric 
machines. 
6.916 WALKER. Generation, storage and use of electric power. 
7,058 SHEPHERD. Rendering constant the voltage of dynamos for elcctric lighting 
and charging. 
7,060 Crompton & Co., MACFARLANE & Burse. Rotary electric transformers and 
motor-renerators. 
7.114 В.Т.-Н. Co. (С.Е. Co.. U.S.) Electric motor control. 
7.141 Durant & Durant. Portable electric satety lamps. 
7,187 HAM Dykes, RAwLINGoS & DiEsELHORST. Sheathing of el:ctrical con- 
uctors. 
= 7,193 Bryant & Ivinson. Electrical apparatus for medical and other purposes and 
articles to which such apparatus may be applied. 
7.230 В.Т.-Н. Co. (С.Е. Co.. U.S.) Systems of electric motor control. 
7.408 HvpRAuLIC ENGINEERING Co. & Еманатсм. Electric capstans, 
7,424 STONE & Co. & DARKER. Secondary batteries. 


" 


COMPANIES' MEETINGS AND REPORTS. 


ae 
CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—At the meeting last 
week Mr. E. Boulnois stated that the principal item included in the 
expenditure of 1909 (£42,500) was for extensions of mains. The total 


~ . 


length of mains at the end of 1909 was nearly 255 miles. The demand 
for current for power had increased considerably. In view of the demand 
in the northern district of Calcutta it was imperative that the company 
should take steps to supply current, particularly as jute mill owners 
were considering a proposal to combine and establish their own plant. 
Мг. B. М. Jenkin (their consulting engineer) approved the proposal to 
erect a new station, but thought it advisable to carry out the work 
gradually. The question of lighting the streets electrically had been 
further considered by the municipality, and it was understeod they had 
decided , as an experiment, to light 6 miles of streets in that way. ` 

CALLENDER'S CABLE & CONSTRUCTION CO. (LTD.)—Mr. Ну. Drake, 
who presided at the meeting last week, said the value of the business 
done by the company during 1909 showed a considerable reduction 
compared with that of recent years. The results, however, could not 
be considered other than satisfactory. 

Mr. Т. О. CALLENDER (managing director) said 1909 was a vear full of 
trouble and disappointment. И had been a period of the greatest 
possible tria] to the management and to the board to get such a result 
as they had obtained. Various causes brought that about. Probably 
the first was the metal filament lamp, but they were beginning to find 
the advantage of that lamp, and it was really going to do them, as cable 
makers, all the good that they anticipated. Then, again, there had been 
an absolute want of contidence throughout the country which had hit 
them very hard. No one who had money was prepared to sink it in 
lighting schemes, tramways, or any companics using electricity, these 
having, unfortunately, been the prey of a good many people during 
many years past, with the result that no new enterprises were started 
and the business to be done was simply the extension of existing mains, 
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Things were better now than in 1909. They had already experienced a 
distinct improvement in the demand for cables, both at home and 


abroad. Their German company had been quite satisfactory. After 
due consideration it had been thought advisable to extend further the 


stops of the trade of the company by pushing а purely engineering 
business. 


САРЕ TOWN CONSOLIDATED TRAMWAYS & LAND CO. (LTD.)—The 
accounts show a debit balance of £841. 95. 7d. for 1909, which, added to 
£1,228. 65. ба. brought forward, makes a total debit of £2,169. 164. 1d, 
The Camps Bay tramways have worked at a loss of £1509. 135. 44, а 
slightly improved result compared with 1908, which showed а loss of 
£2,232. 11s. 3M. 

CITY OP BIRMINGHAM TRAMWAYS CO. (LTD.)—At the meeting last 
week Mr. Е. Garcke said the position of the company might be described 
as unique. Notwithstanding that their lines were being gradually 
taken over by the local authorities, and that they were exposed to in- 
creasing competition from municipal tramways, their tratlic receipts 
increased and their net profits showed an improvement compared with 
1908. The total receipts were £172,031, against £164,607, and the 
net profit (after paying interest and preference dividend) was 
£38,516, compared with £35,977. They proposed to declare a dividend 
of 5 per cent. on the ordinary shares and a bonus of 5 per cent., making 
10 per cent for the year. 

DBUTSCH-UBERSEEISCHB ELEKTRIZITATS (A.-G.)—The directors’ 
report for 1000 states that the share capital was raised from 72,000,060 
marks (£3,600,000) to SO,COQ 000 marks (£4,000 000), and the debenture 
stock from 15,000,000 marks (£700,000) to 70,000,000 marks (£3, 500,000), 
It is proposed to further increase the capital by 10,000,000 marks. The 
gross profit for the year was increased from 15,077,800 marks (£703,890) 
to 17,631,200 marks (£881,560) and the net. profit from 7,648,100 marks 
(£382,100). to 8,113,500. marks (£405,600). The dividend, which has 
been 93 per cent. since 1906, is raised to 10 per cent. 

FIFE TRAMWAY, LIGHT & POWER CO. (LTD.)—At the meeting on 
Monday the chairman (Mr. Wm. Low) said. that. with little over half 
their tramways running for less than two months, the earnings were such 
that the Tramway Company was able to pay a dividend to thit company 
amounting to £111 25. ВЧ. The contractors (Messrs. Balfour, Beatty & 


Co.) were entitled to the thanks of the shareholders for the satisfactory 
result attained. 


Their company had agreed to acquire all the shares of 
the Fife Electric Power Со. ‘Phe directors were. satisfied. with the 
position of the Power Company's business, and they felt sure that it 
would make a substantial contribution to their revenue this year. The 
Power Company s plant at Townhill had been largely extended, and over- 
head transmission lines and underground cables were laid to enable it to 
cope with the tramway and other additional business. Sub-stations 
have been built at Cowdenbeath and Lochgelly, and coupled up to supply 
cables so as to conveniently supply Cowdenbeath and Lochgelly. The 
Parliamentary powers they had sought were likely to be granted. Тһе 
Fife Electric Power Со. had made an arrangement with the Wemyss 
Tramways Со. whereby the latter was to take from the Power, Com- 
pany the whole ‘of its supply of electricity. both for the existing Wemyss 
tramways and for any extensions that might be constructed, 5 


IMPERIAL TRAMWAYS CO. (LTD. —The directors’ report for 1909 
states that the gross receipts of the Middlesbrough, Stockton and 
Thornaby electric tramways amounted to £49,670. 53. 104., compared 
with £50,904. 19s, 8d. for the previous year. The number of passengers 
carried was 9,924,213, against 10,019,056. The net protit was 
£16,142. 1s. 2d., compared with £16,871. 14s. The directors regret 
that by the non-receipt of income from their investinent in the Loudon 
United Tramways the Imperial Co.'s revenue account sullered deple- 
tion to the extent of £21,111, and that they are consequently precluded 
from recommending any dividend on the company’s preference and 
ordinary shares. The net revenue account for the year shows an avail- 
able amount of £16,747. 13, and after payment of debenture interest 
for the year (£12,740. 12». 64.) there remains £4,C06. 83. 6d., which 
the directors consider it expedient should be carried forward. 

KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD )—Owiny 
to the destraction by fire of the greater part of the machinery of the 
Great Boulder Proseverance Gold Mining Со. (one of the corporatioa's 
largest consumers), the demand for power was not so large as in 1998, 
and the increased eost of fuel and water, also а reduction in the maxi- 
mum price received for power. together with the extra expense incurred 
in handling the firewood in consequence of wood strikes, considerably 
reduced the profits of the trading for 1909. The preference dividend has 
been paid, and £4,000 placed to reserve for depreciation and renewals, 
In view of the larger amount of power required by the Great. Boulder 
Perseverance Co. for their new plant, to put the corporation into a position 
to supply additional power under other contracts and maintain the 
usual standard of reserve orders have been placed for another unit. of 
plant. 

POTTERIES ELECTRIC TRACTION CO. (LTD.)—Total receipts for 1909 
were £108,182. $-. Gd. "Traffic receipts (£01,021. 14s. 14.) show а de- 
crease of £308. 13s. 8d., and working expenses a decrease of £5.126.7s. 2d. 
Deducting expenses (including £12,157. 13s. 104. for interest), there 
remains £26,160, 153. Sd., or, with £1.121. 3s. 114. brought forward, 
£27,290. 195. 7d., compared with £21,780. 155, 61. The directors re- 
commend that £2.009 be placed to reserve for depreciation, £7,000 to 
general renewals account, and, after paying the preference dividend 
(£12,250), а dividend of 2 per cent. on the ordinary shares (4,990). 
£1,050. 19s. 3d. is carried forward. During the year £8,996 was expended 
on the improvement, renewal and repair of the permanent way, of which 
£5,406 was charged against revenue and £3,590 to general renewals 


account. Further impertant work is in contemplation for the improve. 


ment of the permanent way, and additional provision for this purpose 
out of the year's profits is recommended. 

TYPEWRITING TELEGRAPB CORPN. (LTD)—The report for the 13 
months ended Dec. 31 last states that the balance to debit and. profit 
and loss account has been increased by £321. 133. 94. The corporation 
has not been in a position to pay debenture interest since June, 1907, 
and the directors regret that they are obliged to recommend the share- 
holders to pass a resolution for the liquidation of the company. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


* CEDES” ELECTRIC TRACTION (LTD.) (109,698.)—Reg. May 18, 
capital £2,000 in £1 shares, to carry on the business of electricians, 


electrical engineers, manufacturers of and dealers in motora, carriages, 
tramcars, locomotives, &c. Private company. Reg, ойсо, 15, Cock- 
spur-street, London, S.W. 


ELECTRO.CHLORINATION SYND. (LTD.) (109,699.)—Rey. May 18, 
capital £50,000 in 48,000 preferred ordinary shares of £1 each and 
40,0C0 deferred ordinary shares of 1s. each, to acquire aud lay down a 
working plant for the reduction of ores and the retinoment of metals 
by new processes in chlorination and electrolysis, to carry on the 
business of miners, smelters, metal workera, &¢., and to adopt un 


avreement with H. W. Couzens. Reg. oflice, 39, Victoria-street, 
Westminster, S.W. 


MORTGAGES AND CHARGES. 


GELL TELEGRAPHIC APPLIANCES SYND. (LTD.)—Mortyage, dated 
April 29, to secure £1,600, charged on certain patents and inventions 
and the syndicate's general assets. Holders. C. М. Gonne, Mrs. J. 
Gonne and Н. Gonne. 

LANCASHIRE DYNAMO & MOTOR CO. (LTD.)--Issue on March 21 of 
£100 debentures, part of a scries of which particulars have already 
been filed. 

NORTHWOOD ELECTRIC LIGHT & POWER CO. (LTD.) —Particulars of 
£5,009 debentures, created April 6, have been filed, the amount of 


present issue being £1,725. Property charged, company’s undertaking 
and property. No trustees. 


CITY NOTES. 


үе раар 


MEMORANDA (May 26).—Bank rate 4 рэт cenb. (since March 17, 
1910). Price of silver, 2414. per oz. Consols 821—82! for money 
and for account. Consols Pay Day, June 1; Stock and Shares Con- 
tinuation Days, June 8 and 27; Ticket Days, June 9 and 28; Рау 
Days, May 27 and June 10; Mining Shares Carry Over Day, June 7. 

Prices or METALS (London).—UCopper, cash, 55% ; three months, 


574. Lead, English, 121—151 ; foreign, cash, 128 ; three months, 14. 
Spelter, 22. 


Tin, English, 149-151; foreign cash, 1504; three 
months, 1511. ron, Cleveland, cash, 49/104, and three months, 59/94 


COMPANIES STRUCK OFF THE REGISTER.— The following were struck 
off the Register of Joint Stock Companies on May 24 :— 

Automatic ‘Telephone Со. (1993). British Electrie Separating Co. 
(reg. April 20, 1904), Carbon (New) Synd., 5 Everyday Electricity ” 
Publishing Co., Garcin Renault. Electric Cars & Accumulators, Krypto 
Synd., Northern Electrical Supply Stores, Reliance. Electric Со. 


HINDHEAD & DISTRICT ELECTRIC LIGHT CO. (LTD.)--At tho meeting 
last week a balance dividend was declared at the rate of 6 per cent,, 
making 54 per cent. for 1903. 

- METROPOLITAN DISTRICT RAILWAY CO.— The following changes have 
been made consequeat upon Sir George Gibbs appointment as chairman 
of the Road Board: Mr. Albert H. Stanley has been elected a director 
and appointed managing director; Mr. J. Carter, late secretary, becomes 
assistant to the managing director; and Mr. W. Е. Mandelick, secretary 
of the Underground Electric Railways Co. of London and of the Allied 
Tube Railways, has also been appointed secretary of the District Railway. 

SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)—The accounts for the 
I8 months to Dec, 31 last show a loss of £949, before making provision 
for depreciation. 

SOUTH STAFFORDSHIRE TRAMWAYS (ТЕЗЗЕЕ) CO. (LTD.)—The 
accounts for 1909 show, after providing for debenture and loan 
interest, а loss of £1,493, converting the credit balance brought forward 
into a debit of £986. | 


STOCK EXCHANGE NOTICES.—-The Stock Exchange committee have 


appointed June 10 а special settling doy in and have granted а quota- 
tion to a further issue of £2,500,000 41 per cent. first and general mort- 
trace JU- vear bonds (London issue) of the New York T le phone Со. 
Quotations have also been granted to 70,000 £5 fully-paid ordinary and 
14,090 £5 fully-paid 6 per cent. cumulative preference shares and £700,000 
5 per сам. first debenture stock of the Pura Electric Railways d: Lighting 
Co. (Ltd.). The committee have been asked to appoint special settling 
days in and grant quctations to scrip for £250,000 5 per cent. debenture 
stock of the Metropolitan El.ctrie Tramways (Ltd.) and scrip, fully and 
partly paid, for £250,000 5 per cent. first mortgage debentures of the 
Vera Ciuz Electric Light, Power & Traction Co. (Ltd.). 


E 


THE EL 
E 
CTBICIAN, MAY 27, 1010 
299 


WAY AND 
RAILWAY 
SHARE 
LIST. 


RRP 
RECEIPTS. 
LINE, Е 
Е Inc. or Dec. As 
Ardre ........ (a) Na Wo тшн 
Angir Argentine .. «oes os Ma [3 weeks. | Amo 
тко куан У Ge | + ассы ВВ NAME, 
Ban & Waterloo Ry. 309 | Í aio |+ * 
Bay cena 3.95 | F 8390 | эго) ty REE 
‘maligna Capers Ltd... И ыж ао One Electricity Su lay db Са Dur | May S. 
Birmingham & Mi ation 1,161 + prie + 2,105 pply. — L 
our „келтени eee 7,706 H 4.354 t 13 | 
mu екю" 841 | + 14,571 + 448 
ton Corporation ae 1,385 | + 49,632 + 1,307 £ s. d. High- Lo 
MS 1352 | + Te ee 515 6. M ar ов 
uth Corporation... 2,890 8,398 279 412 0 ar, Sep est. 
an Т нле иын 2769 2 ios — $93 Een" 5 16 0 Feb, Aug siae 
i Corp ALLEE ‚1 7,3 К e jo Guar. Deb. $ 5 ‚ AU м ee 
Bristol Trams старо LLL о са + 44 ac == 1,164 Ро. 4 Cross (W. ri Guar. Deb Stc ee 6 7 А Јап, Juls 10} a 
Burley nc 1253 T 1 1.286 + 2950 Do. 4 ра ooh Pref. city) El. Sup. on 100 —103 4 13 0 March... к ee 
Bay corporation A. em 15 | + cet |+ 445 De CPU ent. Deb. Stock (red) ...... AH EDS de $ 
НН 227 + 12112 |+ 282 | Chelsea me Undertaking Stock (red.) ..... ү 417 6 Feb, Aug | 9H. .. 
ays Co..... 1 51 + 25 51 + 12 652 | 4 lectric Sup 1 5 41% Cum. Pref. — 4 0 Feb., Aug К, ee 
ei era т. «32 [1 rw dit o London Bi BIO ei ПП: 
са Ў . STOCK (rea.) . TU о so A РЕА 
е a| + 6662 |—- E Do. 6perCent. ectric Lighting dune 5 3 0| Jan july up MC 
Charing C. Eusto мау .. dod po 40,250 + 36,356 Bo ee pum pes CU NR 476 arch .. be 
athe gt H'stea 6 73 — 13'23 PES , 7 | Count i per Cent. ond tock (red.) ececese 5 18 June, Dec 3} .. 
Qty & South Lo Lt. Rys. s 48 7 + 13 7 — 634 y of Durham El Deb. Stock (red. iare 4 12 0 Feb Au 162 : 
E je |i IE 90 County o London Pe F D Ora. A {12 0| Jan, July MA) 
сене j ` cent. поп Cum. Pref, ........ un ) : 
Cork Eier Trams С mt 12509 |t 32 Do dM Cent. Cum. Supply Or. 11:1. 4v 6| any | e| n 
оок rd ар Е i Se йа mI SOM 7 14 Олы cen Е 
перата Dat Тада. 557 | + 53332 |+ Folkestone ad Бер, Stock n. (red) ш: ZEE Aug AE 
pam a am Rala ane | 4" E um pe Stor Ca Gime Bel mel HIT ID 
i ay ' 1,489 ОУ + Deb. St 1 эр IPC. 4 9 an, Ju 114 
Dudley- nited ЕТ ree 270 4- His , e Electric Н _ ock (red о 0 M y "" € 
Dudley -Stourbridge a „25+ 7.641 |+ E оме Еее Keightse Ord eens e 21.9 ay Now 1003] 99 
pai Coe | mt um TR CIE DHEC AES 
eter и = | + е r ; Xon A ee) с, : 
Gana Bat ans ТЕ e Т эш: CREE Cob Not НИ ТУЕ 
Я rams , Й ЕС L ы А " р +з ез, е , vi id 
T E JE си Я НЕЕ 
бор Trams. .......,... 952 | — 7.532 635 ndon Electric Suoply C (red.) 3 € , July T 
r ee 19,500 i o. 7 Do. 6 о у. ө 4 „| oe 
Сатен North PIT 129 K 18. 10 ~ 103 Do. 4 per oen Pre. Ord. и 4 1 0 А 3 КЕ U 
i; CMS 868, a е nt, Prefa ierit 5 pril, 
n Forten: Pea бе 18 | t 2216 > 5,399 Bo. Ai en Electric Мон Dee sea 4 goon july 984 эв 
tGlaseow .. 1,304 | — 1,892 119 о. 4 ctric Sup, Ord. .......... 40| Sent |. | 2: 
poo У... + per Ce ref. ee ed Mar, ee 
байр Dec Tana ш ecd Б: EOM us 8j а Сп PCIE Раи E ы о * 
о Й rams Cossi oo + 121,7 6 |- 413 Newcas Elec. Corp. fo Б Deb. Stock (red.) 412 О | April Oct 94 | 93 
о oo alc (cc ced Do. ЕЕ Supply Р. D. Ist Mort. г) 4 4 o qan РЬ Ia 
i E LE nt. non Cum. Pref. . i , iP ee 
lard Dict Coural 2 $8,994 | + ыле н 179 North Metro. ent. non Cum. Pref. ........ TN jen Jur ote 
eston Distri uncil..... 2025 + са + 6 Notti Metro. Elec. p. Mort. Deb. ........ 4 5 0 june D y ~~ as 
: Corpora Council. 97S | + E + 816,109 Oxford Hill Electri ower Sup. 5 Morts..... 5 2 Ol "Feb Aue | "x 
le of Thanet ge VE Б 781 + а + 'gl St ог Electric Ord Ord P ace Ra ZR rts.. DEPT 4 7 6 Feb, hee ae 
TOW в A 166 + dus + 1 B2 t James" & Pall Mall СУ ANA ооо ооо 4 1 6 Jan, Jul es ee 
4 ghle PE E 555 ‚836 А і "Ni per Ce Elec. Or оооозве о е 9 0 , uly К ee 
Кобе Corpor ... 7 + 85 + 1462. Do. 3 nt. Pref dios e 7 19H A 
idderminster o. uoi ts + 2 2 — 42 Smithfi i rer Cent. Deb mop фофезо о 8 —9 5 0 6 March . ry 
ааа Gerpraion 3 237 n 10715 И 126 oun pe on ie Elect Stock (red) ese ao п 5 и ^ March i i | 
darin Trams Co, EIE 2122 |+ 483 Do Be st reer te e e 16 9| Feb, Аш | z В 
nie | D n oe s ue = ап, 
tests Carporation ©... | den uer. m 2s ME en P Cu PR ре "iR NEN бап, July | 87 s 
Leste Corporation... 492 | + MEN ш Uc e zum. Pref, ............ Hen о Ари... a ка 
rs со о 131 mi 2 .822 + 2 ape ' р ап Е ectric Sup jap. (red.). о Ue 6 9 Vx зр és 
Шоп Corporati Pon 5072 + 018 E Do Electric Supply Ord, eiie 98 ep We ‚> уе 
па raton. ...... ЕЕ а ae MO ME Pe ады um. Pref, seen: —101|4 9 6 ге A s ms 
op e ME ЧЁ tite зо бы о ыы: | a 
е ] okColw у D + oe , а рег Cent. Тез ВО dde 79 TEM ee April, 391 ee 
ynB 10,879 538 |— se | Cum. Pr Sie ess —81 il, Oct 98 
joe Саша) id 1/627 | + TOL Ne i Electri LE B col 2H 2 April Oct | .. zi 
omsit 17. ры 04277 4950 Песігіс Railwa =H |517 0 Миен | È : 
R Фот Corpor: MO M 1 ‚822 + 7,965 + sae ys and Tram 2 0 Jan, t 8 ae 
Meer Сог ation... QA LE acea LE ЖА Вакег 5 “> ee i a 
Wey Railay n 22 + EE Н 25 837 Bath ео 4%, Perp. D oe 
Metropolitan Dis $us : | з 17,033 T 5,058 + 9,777 Do. 5 рег Cont prst. Ord. Sk i eb. Stock 96 
ап Dist, Railway., 2,07 1.208 |— 386 . Cum. Pref. „уызы —98 
Middlet tan Elec, T lway.. s + 110.466 123 Te IQ —i 420 
LU 12485 | + 40,47 + 1,302 Bristol T ock (red.)g. ..... ri г ых Jul 
Кена Corporation... oo ur 94n |+ 1,302 || st ansam шаре Gr wich, lee hri uy | 9n| se) 
Newport ке Corp. ee 283 t 18.254 + 230 во 4 рег Cent (fully paid) Я а. еооеоове г 83 —86 : 5 0 i5 July n A. 
Меток Corporati 185 | 218024. (b. 23202 , | British Electric Т о о April, Oct _ 
ou Ashton tporation, * 3,930 | + 5295 |— tee SE Bo 6 per Cent 8 Ord. e о ла, 5 | 0 eb. July < ee 
0 nr Hyde Е 990 | + 1,042 — 4 | En Do. 5 Cent. Perpetua Preface О H —10i 3 19 0 ‚ Aug is oe 
Path B. Corpor. е 133 | ++ 27.609 |- 1 22 zr % | Cen 4} per Cent ү ее. 4 0| Feb, A и 
түнү IE fee uel EE о Ban [E11 мы PE 
U rams d E y r ock RETETE , oe 
Portsmout Cor Tone ies 94 T 10,022 t 21 al po ос Сос толыт zi —7! 7 6 Agni Aug 3 oe 
ч. poration .. 147 a EE HE 15 t. Grae per Cent. ek иен 56 та. 53 2 May, Nov ИП 3i 
emissus т. | SAA E. = 4 | 8l в: 
а Corporation., 2482 + 2 2 i 2 s | 0 T те Trama $ Per. Deb Stk 101 =. 3 | 4 У 12 674 
Е оп... $ A А РА , ; a Ci r Cent. 3 о’ ў ә. . p 2 .. 
098 Corporati д. | i 13,687 |— 32 | 2 Br South D RIEN ие 4 з | 4 os a Jan, Ju _! 
Seed Coy On ...... Es a 32,687 |— 20 | e . 9 рег cent. a d Соп: Ou n 97 La 50 С Jan, jay vs 
Я Е AN e Б ue . ef. (1 2. s 2 96 ` ë 
ana Tae ое. 5,698 | + 4.358 + oe | F Бо. а ee въ. 107 —34 З E 0 Pal Oct pk К 
Sh Menit 2.1 43 | — No 94 | ^r pon eee © КМ е ИБ о | Feb,Aug | 3i | | 
фу ЖШ e ic gore 6,732 + 4,974 + En Dubli 4 per Cent. Per OR ACID TUO 121 —106 4 14 6 р Feb. ae 35; 34 
se ыйа Т ME wie [- asi? Lin Utd Frams бр Gont re QM. iib e| RR Aug BS 
tji des Hy jg? Ss НЫ Ct. Northern strict nt. Pref... 98-103] 4 4.6 db Aue 2 р 
зы) оома ВА DE ode qr trs St с. een кач ое e| 13 —14 «00 eb Aue D o. i: 
сапал Gon 255 + 15,197 648 H о. 4 рег Cent . & Brompton и (4%).. 8 —a8l 7 59 ay, Nov 99 20 
atta E Bit Er m lasing Беш Ко Tram DRE SCR | s ed : 
" n RN Pe ‚3 4,6 eo D ec. Т iUe QR өт атаа ае = ee ea ee ee 
itm orporation ....-- в E: H 501 ot 5 с Tapena DE Sok . Trams, 6% C. P. s —9% [43 peb, Aug | ПП 
Tynesi TUM ES Шу 070 |= 7 . 6 per Cent. ее etn и о | Jan Jute [OE 
de Trans District ee. 17 + 11,9 267 Do. 4$ е 2—77 zs an, Jui 8i 
T» » 13 0| + 970 |-> 1. of per Cent. Debs. ..... D av AER 3 5 ar iy 97 se 
W bane о» 13 35 18,719 813 | St . of Thanet E. T. d TES —4 16| А . Sept 96 
Co s... -+ , 4 2,09 | Do. 4 . 4. & Lt. 5 MN S HOME 3}—4 7 “С pril, Oc ee 
тор ТЕ 59 | F нуч |; Lanarkshire Tramways 5 pet Cent Bret.) "СЇ 110 0 Mar, Sent | 1: $ 
ation E | 2, 92 "td. ас. о = , ae Жз 
Stinaiper Fat 21 ms 2956 + 229 St. pin со пада сори Peete B4 Dp dans up 
Wa атре. v» I3 42 T C a St. Do. 4 рег Се ms Su Can bre. AMA ке ао арр еле 
"и rerhampton С н Н 12| 2,296 + 10,737 — 32 Mersey Con OX Ist Mort. Deb Pref. .... 861—884 600 Jan, july 4 Н 
W або... › I3| "62| — DALLO ч, Metropolitan Ele oe Ee SER wr NM cb Aue. Жу, 
үгт f RETTES * , 13 388 — aes + 57 , Do. Def lec. Tramwa аа ete fore eee 68 —7? A lan. July А ee 
Хае W.R een e| or d8| 1275 = nee ~ adst Do. 5 per еле канн ys Ord......... tco" ete Jan, ушу | 2 їй 
tahire W Tram | ‚ 13 249 + 75 _ 84 | St Do. 4 pe ed E tn Не н Jan, Jul 2 7 
боеп District. „ 13 87 | б 133 [ St Metropoi tan Cent. Deb. ef eere i е dics ug 708 .. 
V These a) " 22| 18% Pi "ears 133 | St. |3 Do. Surpl t, Deb Stock, antt TET 2 » ae 
Comparisons ‚ 131 "galt L 8 |+ 21 1 St Do. 3i us Lands Stocks dated........ 97—10 Sti April DENM 
2 t Minns 3d are with 81+ on + 1 | St. Do. 3 De cent Eu н 44 Th 15 0 о ‚ Feb, Aug * si 
ayn Мам 22 17,330 SE De 3 per Cent. Preference. а.а, t6 08 0.6 10 an July | 9M 7 
№8 2 дауы ding peri + 1,716 | 3$ per oar Convertib erence ...... 59 —91 410 eb, Aug 98: . 
aces ° — , Ц i 66 
Plu 2daye nia. Tu пся ізм ч: Aue) ene 
-<-—с $ f Ex Dividend. g the yield all 314 6 Feb, Aug 874 26 
4 $ The Lo owance has Jin, 8741 i 
ndon St been mad Juy 93 | 26} 
ос Exchange Gomimittce have eee 
mmittee have 224 nC 
eclined te quo redempti 
quote these, on, 


pe 


= = —D a € n Á— => - 


L—— —— o 


Ы— 


ELECTRICAL COMP 


THE ELECTRICIAN, MAY 27, 1910. 


ВВВ, 
ANIES’? SHARE LIS'T.—Continued. 
m Last Price RATR Business | © Last Price КАТВ BUSINESS 
E Ое МАМЕ, Wod., |ркк cent. poe 8 Days то] € Divi- МАМЕ, Wed., (rer сент. eee 2 Days To 
ЙЭ оннь May 25 | Yigvpep. UF May 25. | рвмр May 25 | Үгвірвр. - May 25 
pS e cn ae Ll Е E Dax fan PN АШ ЫЕ, cue E TEN = К = $ iem n rmm eee ситы тышы emere rr —-— 
| High-| Lo High-| Low. 
Electric Railways and Tramways— Continued. Es d zx est. Telephones. E s d ас езі. 
Ві 31% MEE Rly. З} per Cent, “ A on | A 150 жн July 244 24, 100! 2$ | Amer. Telephn. & Telegh. Cap. St. ......| 140 —142 | 5 12 6 T Mit. 
zm etropolitan District Railway Ord....... i .. eo, Aug 694: и... 4% Do. Coll. Trust $1,000 4 per Cent. Bds.| 93 —95 | 4 4 6| Jan. July 3i ee 
55 з{% DS ие puc c 69 —71 "m Feb, Aug | -iSt 492 Do. 4% Cons. Bonds 1936 .......... 104 —105 |314 6 " EA : . 
94% | Do. - Assented Ext. Pref. (Int. Guar, by ^ 51. | Бо lo-Portug'se t 100 —102 | 4 18 0 | Mar, Sept fe 
и Und. Elec. Rlys. Co. of London, Ltd.) a —73 | 416 6. Feb, Aug ETE d S e КЫГЫ 29 Tel. 5% 131 МЕ = hus 7—8% | 415 9| August. 2 
3 3% Do. 3 per Cent. Consoltd. Rent-charge —77 |318 О Jan, July | . 0/7; | Monte Video Telephone Ord... i-i 700 No .... .. 
ti 4% , Do. 4 per Cent. Midland Rent-charge 100 —103 317 6 Jan July | | [1 0/6 | Do. 5 per Cent. Pref MAE + |514 6 | May, Nov $i 
St. 4% | 1 рә, Guar. Stock 4 per Cent...... e 101—133 17 0 ar, Sept | 1435, 132 56| 6% | National Co. Pref Stock. ... 00. 14 —1054 5 15 6 Feb, Aug T s 
St 6% | Dc. брег Cent. Perp. Deb. Stock......| 142 —144 4 3 3 , Jan, July be Stele Do: Der Slok o t сени 124 —12761 4 15 0 | Feb, Aug | 1241 124 
St 4% | Do. 4 per Cent. Рїшо...............| 96 —98 |4 1 С Aen Ook) <n] MOO D ose ere Gk I ште | ees € eb, Aug | joi. *: 
үке тые о b leu olt Phe ро оро е ос л ео uulgus hae, S 
о, рег nt. um. re weeeverecens NES: › ыйы 5 Ё А Е : DM —5 ] e ч ug A d 
St 44% | Do. 4i per Cent, Deb. Stock: it 1s B2 85 |5 5 3| Мау, Nov | +: | - S 06, Do брег Gent. Oh per Cent тей): | 97 —99 |3 1 0| June, De И 951 
m. © B ee ср O Cm. Pref. "m 512 6 | Jan, July | -- i E 4% | Do. 4 рег Cent. Deb. Stock (red.)...... p a : IE о an, July gel 7 
P Сл? Я МОСК ооо еве оа ьо == , A a. Im M — . | 
109 592 ' Sunderland Dist. Elec. Trms. 5% IstMtDb.! 58 —63 | 7180 | Jan, July 39, 58} 1 oui (уем Fork Telephone Co. 30 yr. чы 135—114 1415 0 | April, Oct 1H бе 
E ndergd E.Rys.Lon. 6% In.tds.withcoups. 38 —4 .. June Dec | sore. t Le o mac Gene UA MEUS PARES 1&—14& ' 411 О | April, Oct в e 
oe Aa А, | 1004—1013 4 18 € 20:8 101 | 0/78; Dz брег Cent. Cum. Pref. .......... | 883 
oe p» po 2 por En Боа NUES ыл | 3 S j E | .. 90 вә jst | 4% | Co. 4 per Cent. Red. Deb. Stock... 87 —89 1419 О | Jan, July o 
а Ist Power Но. Dos. | 97.—99 1410 F эб 9Bi Pt. Se | United River Par ерге) OA 90 jur on d 
5 ous Yorkshire (W.R.) Elec. Trams. Crd....... [3 ae March .. А * 26 рог 5 рег Cent Gum БЫ" 5—5: | 411 0 ! June, Dec X .. 
5i е. | à Bt 44% ро. 44 Deb. St Кей................| 103 —105 | 4 5 6 | Jan. July | "| ~ 
St| 4 | Do. 4jpcrCentlstDebg............| 78 —81 |5110 | Jan, July | el È | 
А : Financial, Investment, &c. 
Electric Manufacturing, &c. | | Elec. & Gen. Investment 6% id. Рге{...| ,21—3i |818 O| Jan, July 10] 104 
St. | 44%, Ancho Cable Со. 44 9% Deb. Stock ....! 1014 —103} 4 7 6 e E dos: Globe Telegraph & Тгизї.............. HEN ; ч ^ м 13 .. 
1 |... | Aron Electricity Meter ОтЧ.............| оз—# .. a . Do. 6 per Cent. Рге{................. (nn. im 1 re И Oct | = 
1 7:4. | Do. 6",Cum.Pf. ....... vvv НОЯ 158,9 Oi April, Oct | is! +2 [10 6% | Submarine Cables Trust (Сг)... | 128 —131 | 4 И 6 | April 3 
| 3/2, Babcock & Wilcox Ота... IZ 131 3 Aprl, Oct | ?5| 50 | | 
E r^ British ОО а | ER ? 3 О July, Feb Oe is В &e i ^ 
: ee ee е " 
e 3/0 Dc. 6 per Cent. Pref........ pc. M mr | 6 : | Jan, im ү Anglo-Argentine 5% Cum. Ist Pref. ..... 41—41 5 5 O | April, Oct n 4l 
- 44% Do. 44 рег Cent. Ist Mort. Deb. (red.).. M icio. Do. 5%, Cum. 2nd Pref 3&—4& |512 6 | Jan July | ор 4 
St. 44% British Thoms'n-Houst'n 44% Ist Mt.Db. 101 —104 466 ar, Sept ps Do 407 Db s ee UU] 30—92 |4 70 une, Dec 12 yA) 
o... , British Westinghouse 6 per Cent. Pref..... oU cis Е © 2 ' Feb, Aug 93| oi = Do HG bus s о 66 —98 112 0 974! C6) 
100 6% Ро, 6 per Cent. Prior ai ie hen 53 6) 61! о Jan, ul 604 S9, Auckland Elec. Trams, 592 Deb. (red.). ... 10» —107 | 4 13 6 | Jan, July | ds 
St. 4 о Do. 4 per Cent. Mort. De . OTOCK...... m 5 | , i y Е Brisbane Electric Tra s. In Я О d . 6} —7 4 8 0 Мау . 1 es 
St. 44% BrushE. Eng. Co. 44% Pp Deb.Stock: 2. us i iB о He ps | Dos -S per Cent Cum P RAP 5 —5} 4 15 0 | May, Nov n Hn 
St. 44194. Do. Perpetual 2nd Deb. Stock........ == an, July | | * Do. 4 Cent. Db. Prov. Certs. 101 —10$ 4 6 6 | Jan, July 102 
t §/0 | Callender's Cable Con. Ord....... pes, жле July poe. ish Columba E). RD OY. Gert eene 142 —137 | $ 9 0 Маг, Sept | 142} 145 
| 2/6 | Do. 5 per Cent. Cum. Pref..........- "uw mE O Jan, July i pp n See rere as оме, 1248) 123i 
St. 44% | Do. 44 per Cent. 1 r Mort Реве (све), 2s J 5 39 | May Noy E E" | Do. 5% Cum. Регр. Pref. Stock......| 103 —И1 | 4 10 0 jan, July 156} 
1 1/94] Castner-Kellner Alkali MO DL cue ipi C ho $4515 EX Pa | ie E . © Бо. 4 per Cent. 1st Mort. рер" '02 —104 1 4 6 6 pril, Oct 5; NE 
St 44% | Do. 4} per Cent. Ist Mort. Deb. (red.).. —1А 611 9- March 8 EN ^| Do. Vancouver Power Debs LK 102 —105 | 4 5 6 | Jan, July 1041. 104 
0/7: Chadburn s (Ship) Telegraph Ога. ...... au h 200 ^£ ide E 3 5 ' Pl ре 4195 Perp. Con. Deb. St. ` о 103 —10§ | 4 60 g ‚ 1044 
1 de | Consolidated o c Gr il 17:9 8) Аюп, Oct e+ | Buenos Ayres Lacroze Trams Ist Mt. Db.| 98 —101 | 4 19 0 | Mar, Sept | * 
6 | Consolidate i a Ws QUE i. 6 00 Ар Oct | -- : Buenos Ayres Port & City Tram, Ist Mt. 96 
уы ЕС ы s. | to 85000) у... i—i 15 0 Oj Jan, July | |... ны. 95—98 |6 20, Feb, Aug) "gi - 
100 50 | iu be Cent Ist Mort. Debs (red.)..| 88 —91 |510 O0 Jani July | ** | 2. Calcutta Dames (1 to 137610). ....... "mr. : : | ian n bl) s 
р | н 4 : , — ЕИ ce | oe о г Cert. Cum. nnn {— ! S 
L O/T | po nme PME QUA ш i 530 on “er Uu о, | Do. 43% Ist Deb Sick Ged 98 —101 |4 9 0, Jan Juy | "| + 
М nh | D. , b. eect Cue. Е БЕ Sept .... | ** à Cape Electric Tram Shares ............ ~i E ЗЫ yAN | SB `5 
St аад Do. арр лыр кс ку 24213 8 0; Jan, July} |. "City of Buenos Ayres Trams "LE m eg aoc aie Belk sell ac 
а м = № . . о. r Cent. Deb. б$їосК.......... = ; 
E. pd e A ” Sh.) (£3 pd.) PA Е he . осм Tr. & Lte 5% Ist Mt РЫ 94 —37 |5 2 6 | May, Nov " 
ло Е НЯ асаа (ооз Jum De | | - 
t б. рег ent. n 2b. MM EA 4 a eno , : + озал» о» о ово ово 
ИСЕ ЧЕ Metis пу, OWE SH SURE] 5 о овал 8 эд 
З о. рег Cent. Cum. Ce IE газ" . , : gy 29 Sele и Б = ea T ae os 
Eur cc Ee MN | De Brent A. Deest] 9 bs 3g Jans July nin 
x ectr M UCTION <... ооооое ооа о К ы ! , r NET ә AL Ает е — wy ° Nt 
28: т Cent. Cum. Pref........... ;—li& 10 7 €|]uly .... Do. 6perCent." B" Ditto ...... s.. | 24—78 |317 O| Jan, PE xn 
TEP Do 4 ОР Ma Des ыы 6 1 0. Jah, July | 64 | Lisbon Elec. Trams. Ord. ............ 1%й—1А4 4 0 6) July...) 7 
sto 58 бс ы Electric (1900) 894 Cum. Pref. ... 71-88 6 1 6 June, Dec ' ч ес Рге!...... m 100 nae A i: б b NU ү 
` i Races i ' L | о. r Cent. Reg. Mort. Debs. ...... = T 
x NS S ud a и ui c (NOS in | 2 ^ ы es 121 | Madras Elec, n EA Deb. Stk. Tm 98 —100| 5 0 0 | Jan, July esi .. 
аА s; ‹ Manaos Trams and Lt. Co, 5% Оез... 88 — 894 |... | e | BE 
> 0/ Do 4 E Cent. Ist Mort. Deb Stock | 1051—1071 4 3 6 | Mar, Sent | 4 Manila Elec. Ry. $1,000 Gold Bonds...... 95 —97 5 2 6| Fe», Aug И" | 
St. 41% о. 44 per Cent. -Works 144—154 6 9 0 Feb. Au 154 | Mexico Trams Co. Com. St. .. 130 —132 416 C ia 96i| 95 
TE E UL о UO Ee ns :04—10j 14 12 0 em : "Do. Gen. Con. Ist Mort. 5% Gold Bds.| 96 —97 | 5 2 6 a coi ^l 
100; 4% | Do, 4 fer Gent: Debe (redd irons] 905—914 16 April. Oct | 97 | Ро. 6^, 50 уг. Mort. Bd... .......... 934—100) $19 6| e 
EN donil-Einc Construction Со: dune emo +} - April .. Montreal St. Ry. Sterling 4$ per Cent. | 103! ,, 
| vc Ri Ves s, Westvarth & Co., Ltd. Ord а — ж sd Мс. .... і Debs. (1922) (Nos. 601 to 2.000) ........ 101 —103 | 4 7 6 | Feb, Aug ‘ 
| | Dé 6 ber Gent Carn. оо A xil L May, Nov | ** | St | 44% 9 do. _ ао 4600 ........ re К у о | May Е" 
р ооо "Do. Ist Mt. Db. Stock Donius Qr doi | 348 0| Jen у i 
Җиң кз Cent Cam ушы 5-5 |. 2. s 34 R e мл кеу сы ecd pe e eje 
12 39/0 | Telegraph D A 30, 3 D С jet Јшу Е | ий Жа ӨЧӨ o [EMO se 99 —101 419 0 s yal Su 
"A AB ое бе Utd, Ord or] SES EH D] E ah O| 31 | Ric Janeiro Tram. Lt. &Р,Со........... ие е УВ 95 
1 0/6 | De Sper се а poe нА | 1 16 т .. 10») Sd. 5% | p» оу М ы нн ыы 87 — a£ с i3 : A 87}. 81 
St. 5% Об. oier ans Tee Mort: Db. Sk (red), 101 —103 3 7 6, June, Dec | 102 i .. | $2} | Sao Paulo Tramway, Light & Power Co. | 
ot ИА use ie oe 2 d M rt. Deb. (red... 105 —107 4 4 0' June Dec |: e | ЖЄ UI ea acted Red 149 —15! 16 13 6 — 103i 
100 фу | Do Sper Gent rd Mort Debs пры. 109) 1024 413 611 08 | 2084! | || disk eiu spy cct 10011044445. 6| Juno Dec о 
10 во? | G White & Co. 6% cum. Pref veros. ж. | 712 0 her ба Ep ee % | Toronto Ry. Co. Ist Mt. 44% Ster. Bonds| 100 —102 | 4 8 О | Feb, Aug 
Sill Da соз c n P 1—1 9 9 0! Apr Oct "1 2; Colonial and Foreign Electricity 
St.| 4% | Do. 4 per Cent. Ist Mort. Debs.......) 60 —70 | 514 0 ' May, Nov Supply, &c. 
3/0 | Adelaide Elec. S'ply Со. 6% Си, Pr.......| 58—53 | 5 2 0 | Mar, Sept Sr es 
| Telegraphs. 6/0 | Bombay E.S. & Т. 6% Cm. Рун ШО EE TRA e 
T 3}— A , Dec .. JSt. | 44% о. 4} rer Cent. Deb. Stk. (red)....... = 2 an, Ё 
10 m Amazon Mie red) «ve its 418 Q June. Dec | .. rene Do. 5 per Cent. 2nd Mort. Deb. Stock..| 96 —98 |4 18 ai 6i. .. 
100 5% | Do. ГО су odd ез бе ir 0 Е, Му, Ac N| .. 3/3 | Calcutta Elec. Supply Crd. ........... ‚| €3—7h | 5 11 6 | April, Oct ии tll 
о Рае оноо 1044 —1054 5 {5 0 Е.Му.Аз 2021. 7/2} | Canadian Сел. Elec. Co. Com. St... ss... 109 —113/6 40°... 18 .. 
St. р | D. Е. аи 24—251. 4 17 6 E.MV,AeN | - i 421 #1100 $34 | Do in ae 3d UR EAE 1:8 —121 | £ 15 6 T 
ок c E —37 14:2 0 Ар, y, 91, 85H00, 5% | Castner Electrolytic Alkali Co.(of U S.A. PL | ; 
St 4% | uuu оаа uio би ae TAN E an ы ve е ви Stl. Debs, ........ а —10 |417 6 | Jan July | tx, 7 
10, 6/0 a ^ ро. 10 per Cent 161—174 | 5 12 6 | Feb, Аце | .. es 5% | Elect. Development Co. of Ontario...... 82—85 |516 0 i 
о а 31—31 |515 0 April, Oct | ++ | a 5% | Elec. Supply Co. of Victoria 5 per Cent. | ә 
а рег Cent. Cum. Pref........... 71-81-16 1 6! Арі, Oct | s | .. ist Mort. Deb. Ste ы, м л oo susre, 89 —92 5 8 6| Jan, July | | ~ 
DL Doe A perce у ды оны: 100 —102 | 4 18 0 | Jan, July | .. Indian Elec. Sup, & Trac. Со. у, ш... ив .. = x dr sts 
ое 131-7131, 6 3 6 ]а.Ар,]у,О 13%. 105 ltd. | Kalgoorlie Elec. Power & Ltg, Ord. ...... i-i . е 7 
т ү | Direct West India Cable 4). oRs.D^.(rd.).! 100 —102 | 4 !8 U | June, Dec а |е" have 1 0/7 о. 6 per Cent. Cum. Pref. .......... #— 8 О О | April, Oct Аа 
Ев Ordinary “gp Mi and боги. 133 —136 | 5 3 € /JaMy,Jy,O| 1351 133 9.. Бо | Kaminizti quia Power C».9^, Gold Bnds...| 102 —104 |:4 16 6 ө a 
S In iba. dep Gatien sic | 85—8; 14 0 6 JaMy Ју,О: *( E5 3 °° | Madras E 5 Е e. EE. 21—34 E е ae 
2d p^ Do. 4 per Cent. Mort. Deb. Stk, (red)... 101 —103 ; 3 17 6 | May, Nov | 15 | «. St] .. | Melbourne E. S. Со, 6";Cum. Pref. ......| 33 —38 L oe 3. 3 
ee 6/6 TEasterr Extention ........ хл апі tonus 121—13} 5 7 6 Ја Ap.]Jy,O| 13i 12 о. 5% Ist Mortg. Deb. Stock. ...... 92—94 |5 6 9 ae сў 
ot. 4з Do 4 per Cent. Deb. Stock .......... 101 —103 | 3 17 6, Feb, Aug | t00}; .. 6 Mexican Elec, Light Co. 595 Ist Mort. 85 
109. Or de stern and S, Af., 4% Mauritius Sub. Debs 931—101, 3 18 6 | May, Nov | 97 | Gold Bonds ................... ‚....| 841 —851% 5 17 6 mm gu 7-1 
2 бийс f Copenhacen), with Coupon 79 .. 301—3:1 6 0 OF} Jan, July seri Mexican Lt. & Power Co. Com. St. 79 —~£1 418 C as it 23 
в аа а ето `0 ' June, Dec Do. 7% Cum. Pr.f. ${............. 103 — 105 | 613 6 e p^ ET 
ee =e lado European EEEE ИИМ е РН 921—545 5 19 0 Мау, Nov; 54]! Оо. 5% Ist Mort. Gold Bnds. ........ 831--904 | 512 0 e» ВЫ es 
e Sit Mickay Companies Common .......... 85 —91 |418 6! JaAp,Jy.O | . Montreal Lt. Ht. & Power Со. Cap. St. ....| 135 —140 |4 15 6 | F[,My AN 2s! 2% 
100 $! Do. Preference „а.е E SER 77 —39 900 Ja.Ap.Jy.O | А | River Plate Electricity Co. Ога, ees. 2-2 | 512 9 | April .... It i 
“| . | Marconi s Wireless Teleg. Со,.......... ба ae .. Арг... i i: Do. брег Cent. non-Cum. Pref. ...... 144—175 15 4 0| May .... Nm 
i. ific & Europe'n Tel.495Guar.Dbs.(red.) 98} —100} 3 19 6 une, Dec | Do. 5 per Cent. Deb. Stock ..,. | evese| 103 —105 | 4 15 6 | Jan, July | 
мы И |4 0 0! May à | Rosario Ele . Со. Ord 8)—9 A e 
ES ез 5 menca че. ее ооо | — | „aeae " . Ч иене vee ee == es „ы 
2\ 15; o CUM Debs.. ооо ооо оо е а 98} —1001 3 19 6 Jan, July К Оо. 6° Pref. (1-20,000) CCFC oe eee °з» 6 —tk 4 12 0 April, Oct ` M: 
E: * | West India & Panama ................| - i-i .. May, Nov Do 2nd Pref. „=... оао. ess. 83—85 |6 14 6. .. . 
О! 6/0 | {Da 6 per Cent, Ist Pref. соосоосовасве о 8, —9} 6 1: 3 May, Nov 31 Shawinigan, Water& Power Co.Ca "ive s s 101 —103 4 8 6 ae 48 
| 9 Do. 6% 2nd Pref. Ех 9/-ona/c оратз| 8 —9 613 6 ay, Nov Do. 5 per Cent. Bds, ....... veeseeves| 107 —109 1 4 12 О | Jan, July | 10 i 100 
D eu Da 5 рег Cent. ОеЬз.................| 101 —103 | 4 17 O Jan, July | +. | .. о | tDo. 4$ Рег Con. Mt. Db. St. .......i.. ` 993—101} 4 8 6 y ИТ ; 
en 3/0 Western Telegraph........ esee. | 131—146 | 4 18 0 | Mr, Jn ODI 138 13156, | 4495 | Toronto Power Co. 44% Db. St. ........ 100 —192- 4 5 6 ee 10 a 
st. 4% | Do. 4 рег Cent. Deb. Stock (red.)...... 101 —103 (317 6| June, Dec оц ss fee | 69. | Victoria Falls Power Co. Pref.(1 to 808,000 1— 5—6, 6 | Jan, July | | •• 
_ \ 4%, | Western Union Telegraph, $1,000 4% Ваз, 101 —104 | 3 16 ы от 4. De. (803,081 to 1,200,000) „ие, 1—i e < SU P 
* In calculating the yield allowance has been made for accrued ‘nterest but not for redemption, f Ex Dividend. $ The London Sto:k Exchange Committee have declined to quote these, 


——— — ———————————— о 


THE ELECTRICL 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL ОР 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE 


ESTABLISHED, First Series (Weekly), 1861; Beoond. Serios (Weekly), 1878. 


No8.] IDA | Prick ӨїхРЕНОЕ® 
. No. 1,672. [ves ху] | | FRIDAY, JUNE 3» 1910. | Abroad $d., or 18 00758, ог 906., or 
CONTENTS OF THE CURRENT NUMBER. | . Ar the outset we wish it to be clearly understood that 
NOTES п... 301 | THE INSTITUTION oF ELEC- | Mu dp: à 
Institutions and Societies .. 304 |  TRICAL ENGINEERS ........ 320 | we are in favour of outside nominations, if properly con- 
Arrangements for the Week.. 304 | Relation between Tempera- . ' T te 
In stitution of Кылы EL. tere of кой ES d ducted, as they check any tendency for the Council to 
M AESTATE LE . 305 | Voltage of а Arc, develop into a clique, of which there must always be some 
e natitu ion of Electrical By C. D. Chi ее 324 | т Y : 
Engineers Council Election 306 | CORRESPONDENCE .......... 325 danger when nomination E аке made by A Council alone. 
Te x Fia od in the Short Circuit Losses in The question arises whether it was desirable that such a 
By G. "Hooghwink 2 id 307 uA MARE (GW step should have been taken at the present time. We 
The Tsai n Main Drainage m vore think most people will have felt that it was unnecessary, 
an 
PER. а SH. M equ т as the Council's nominations gave general satisfaction. But 
Standardisation of Fuses. Commutation Phenomena supposing the step to have been desirable i 
H. W. Kefford. red in Direct-current Mach- | PP. v P JP И к principie, 
Concluded 2:5 ines (G, W. Worrall). was it suitable that a provincial member should have been 
Long Distance Wireless T | Relative Costs of Gas and | 2? Р 
Illustrated ........... „++ 514 Electric Lighting . nada ago. pe eee у no Coar ens many others, 
The Origin and Prevention of | , Denman Jones). that such a selection was unjustified, having regard to the 
rane ае Ву ric ип ( [e — fact that three representatives of local sections had already 
Eire Transmission ‘of combe). и | been nominated by the Council. It must not be forgotten 
usic. PENES е О . . 
the Cahill Telharmonic Sya. Е, ш Я that chairmen of local sections are сх officio members of 
a aera ue : 317 | mo ен риш of Council; there are thus six such ex officio members, who, 
ectrica t . . г 
hruecis Шеги АЕ Ее ( together with three local section members nominated by 
ыт Concluded .... m eri аган (George the Council, make a total of nine out of a body of 28 vice- 
VIEWS аа... eee ooknam . . 
па Waves [Franklin], High-tension Switchgear. By | Presidents and members who are subject to change by 
viewed by W. H. А. С. Collis. Illustrated.. 328 1 it а ы 
tide the Жы ы, ME s e) election. It must be admitted, then, that the provincial 
fla Industrial Accidents Municipal, Foreign & General members have a considerable voice in the affairs of. the 
w and Newell], Notes ..... ee o eoo. 308 tot) i ; i inei 
тна Gh Ake р Notipes 357 Institution. If this proportion in the provincial герге. 
т of Direct-current Companies’ Meetings and sentation is to be much exceeded, then the Council should 
е а трева б онуй paene $5 | be enlarged, for it is obvious that provincial members can- 
Dee te А $22 | (ола Share List .... 542 | not attend meetings with the same regularity as those in 


Ба АИ ЕТАР ee A 5 м 
London, and thus the working Council becomes reduced. 
SPECIAL NOTICE. | 


MARINE ISSUE OF “THE ELECTRICIAN, '* JUNE 10, 1910. 
The price of the Special Issue of THE ELECTRICIAN which 


— AD 


ALTHOUGH, of course, we have no feeling against Mr. PRoc- 


will be published next week will be ONE SHILLING, and copies of | ТОК, and we do not doubt that he is well qualified to serve 
the Marine Section will be subsequently obtainable price One Shilling | the Institution, we must, nevertheless, take very strong 


each nett, postage 3d. extra. | exception to the way in which his candidature has been 


" — — | urged. A letter signed by Mr. W. А. CHAMEN, a copy of 


NOTES. which will be found elsewhere in this issue, was sent to 

du n | selected members of the Institution, enumerating Mr. 

The LE.E. Counci] Election. | Proctor’s qualifications, and pointing out among other 
As is already known to our readers, the Council's things that he belongs, as is indeed suggested by his name, 
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of selected members is bad enough and is highly undesir- 
able if the dignity of the Institution is to be maintained ; 
but when we come to definite instructions for the black- 
balling of a particular candidate, the whole thing savours 
of political warfare and cannot be too strongly condemned. 


Loans for Service Mains. 


As is well known, the attitude of the Local Government 
Board has of recent years become more critical in regard to 
the sanctioning of loans for electricity supply undertakings, 
and certein expenditure, which at one time would have 
been placed to capital, has now to be met out of revenue. 
At а Local Government Board inquiry at Grimsby some 
little time ago the inspector intimated that money 
borrowed for service mains would in future have to be 
repaid in 15 years. This step is only in keeping with the 
present tendency of the Board to restrict the period for 
which loans are granted and to refuse loans for small 
expenses. It will be remembered that loans for mains have 
hitherto been sanctioned for a term of 30 years; where, 
however, loans can only be obtained for short periods it 
may sometimes be preferable to endeavour to meet the 
expenditure out of revenue. Under the circumstances 
mentioned above, Mr. VIGNOLES has recommended the 
Committee to consider the question of adopting this course 
for the laying of services at Grimsby. There is little 
doubt, however, that such a policy must tend at times to 
restrict the expansion of an undertaking, especially in its 
early years. In this connection it will be remembered 
that the Board have already required that meters should 


be provided out of revenue, so we hope a similar policy 
will not be pushed too far. 


претензии 


A GLANCE at the ballot figures is enough to show that a 
large number of papers were sent in with every name 
struck out except that of Mr. Рвостов. There is much 
to be said in favour of issuing balloting lists which need 
not be returned with a full list of candidates, so that 
members need only vote for those whom they know, but 
this weapon should not be used for what may be best 
described as party purposes. We cannot help thinking 
that Mr. Proctor will feel a little uneasy in his seat at 
the Council table after the means that have been used to 
secure his election. If we are to have outside nominations, 
at least let the procedure be open and aboveboard ; other- 
wise the final result will be far worse than with Council 
nominations alone, for the Institution will suffer by con- 
tinual wire-pulling, and willinevitably cease to attract the 
most desirable elements of the profession. 
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Electricity Supply at Grimsby. 

SEVERAL points of interest are contained in the annual 
report of Mr. W. A. VIGNOLEs on the progress made by the 
Grimsby Corporation Electricity Department during the 
past year. In the first place, itis very satisfactory to notice 
that increased sales are recorded in each branch of the 
supply ; and as the number of units sold for private light- 
ing has increased in approximately the same ratio—9 per 
cent.—as the number of lainps connected, whereas during 
recent years the revenue did not keep pace with the 
growth of the connections, it is probable that the majority 
of consumers who are likely to adopt metal lamps have 
already done so. In regard to power supply, the number 
of units sold has inereased by no less than 36 per cent, 
compared with the previous year's sales, but in this 
connection it must be remembered that a year ago the 
demand for power had been affected by the depressed 
state of trade. Attention may be called to the fact that 
out of 1,065 н.р. of motors connected to the mains, 395 Н.Р. 
is on the restricted hour system, 206,625 units having 
been 8014 on this basis during the past 12 months. 


Fiscal Discussion.— We are asked by the National Elec- 
trical Manufacturers’ Association to draw attention to the 
adjourned discussion on the Comparative Effects of Free Trade 
and Protection upon the Electrical Industry, which will take 
place on Monday next at Caxton Hall, Westminster, S.W. 
The chair will be taken at 8 p.m. by the chairman of the Asso- 


ciation, Mr. H. W. Butler, and the discussion will be resumed 
by Mr. E. Garcke. 


* Illumination of Interiors. '' —A course of three lectures on 
this subject will be delivered at the East London College on 
Wednesdays, June 8th, 15th and 22nd, at 8 p.m., the first two 
being given by Prof. J. T. Morris, and the third by Prof. 
С. А. M. Smith. The first lecture will deal with “ Principles 
and Daylight Illumination," the second with “ Artificial Illu- 
mination by Gas and Electricity,” and the third with “ Illu- 
mination by Petrol Air Gas." Admission to this course is free, 
and application for tickets should be made to the Registrar. 


Street Lighting.—In last week's issue of the “ Journal of 
Gas Lighting" the writer of “ Electricity Supply Memoranda” 
makes some disparaging remarks about the Jandus regenera- 
tive arc lamp and recent victories achieved by that lamp over 
high-pressure gas. Reference is also made to an interview 
with Mr. A. Denman Jones, manager of the Jandus Arc Lamp 
& Electric Co., which appeared a short time ago in our columns. 
In the correspondence columns of our present issue will be 
found a letter in which Mr. Denman Jones replies to the 


criticism of our contemporary, and gives some interesting 
figures. 


ene 


STATISTICS as to the operation of arc lamps for street 
lighting are not always easy to obtain ; the figures given 
by Mr. VIGNOLEs are, therefore, of interest. He mentions 
that of the 230,408 lamp-hours during which the open 
type arc lamps were in use, the lamps were reporteo 
“out” for 1,564 lamp-hours—that is, 0:68 per cent. of the 
total. The existing arc lamps, however, are to be changed 
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to flame lamps, the cost of the alteration to be met out of р DE of Interruption. Date of Repair. 
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Obituary.—ALrRED CoLsoN.—We regret to record the 
death of Mr. Alfred Colson, which occurred at Leicester on 
Friday last. The deceased was gas and electric light engineer 
to the Leicester Corporation. Mr. Colson was born in 1854, 
and received his early engineering education under his father, 
who at that time was engineer to the London & South- Western 
Railway. After finishing his apprenticeship he took up gas 
engineering in London, and held a position at one of the large 
metropolitan gas works. In 1872 he moved to Birmingham, 
becoming assistant engineer to Mr. Chas. Hunt, one of the 
most celebrated gas engineers of his time. In 1882 Mr. 
Colson was appointed gas engineer at Leicester, a position he 
was holding at the time of his death. During the 10 years of 
his office he carried out a number of extensions to-the works, 
and generally improved the method of manufacture and dis- 
tribution. In 1893 the Leicester Corporation decided to erect 
works for the supply of electricity. These were built under 
Mr. Colson’s superintendence, and when they were finished he 
was placed in charge of the electricity supply in Leicester. 
Although several years ago he was offered the position of engi- 
neer-in-chief of the Gas Light & Coke Co., he preferred to 
remain at Leicester. He was the inventor of many patents, 
and his services as consulting engineer on gas questions were 
frequently sought. 

Insulating Materials for Wireless Telegraphy.—At a 
meeting of the Wireless Institute, held at the Engineering 
Societies Building, New York, on May 4, Mr. S. M. Hills read 
& Paper dealing with materials for resisting dielectric stress, 
mechanical rupture, flow of electrieity and heat, and the action 
of chemicals. He gave an outline of the electrical, mechanical 
and chemical characteristics of air, oil, marble, hard-rubber, 
porcelain, glass paper, mica, wood, lava and various composi- 
tions. He stated that where the distance was not limited, 
dry air formed a good insulator, and compressed air could be 
used where high voltages were encountered. Dry oil made 
an excellent insulator on account of its self-healing properties. 
Hard rubber was apt to deteriorate with age. Marble was 
hygroscopic and irregular in mechanical cha.acteristics. 
Porcelain was surprisingly strong mechanically, but was apt 
to possess unknown defects. Glass was very fragile, but its 
defects were visible upon superficial examination. Mica was 
extremely good for localities where oil or moisture would not 
be enecuntered. Wood was а good insulator when kept 
perfectly dry and it had good mechanical properties. Mr. 
R. H. Marriott remarked that hard rubber and wood w.re 
frequently used for strein insulators in the guys for wireless 
masts. Oak had proved good for this purpose. In some of 
the early stations use was made of rope for strain insulators. 
Porcelain compression insulators had many excellent charac- 
teristics for wireless installations. Mr. А. N. Goldsmith 
described the use of an insulating material of lev. which could 
be moulded into any desired shape and then baked to form an 
insulator possessing excellent electrical, mechanical and chemi- 
cal properties. Mr. J. J. Frank mentioned the fact that 
moisture was detrimental to the performance of practically 
all insulators. A very small percentage of moisture greatly 
lowered the insulating strength of oil. Solid insulators could 
be kept free from moisture by maintaining them at a tempera- 
ture higher than their surroundings or blowing warm, dry air 
across them. 

The Corrosion ої Metals. — We understand that the Council 
of the Iustitute of Metals have decided to undertake an inves- 
tigation into the causes of the corrosion of non-ferrous metals 

у sea water, acids, &c., and by other chemical and electrolytic 
reactions. À committee has been appointed for the purpose 
of carrying out the investigation, and at their first meeting 
decided in the first instance to confine their attention to the 
question of the corrosion of condenser tubes in marine engines 
and in stationary engines using foul water or subject to violent 
electrolytic action, such as often'occur in electric power stations. 
Before commencing experimental research, the committee 
Propose to have prepared an epitome of such information on the 
subject as I$ already available from previous research in the 
same direction. Mr. G. D. Bengough, of the metallurgical 


department of the University of Liverpool, has been asked to 
undertake this work and to become a member of the committee. 
On the completion of the work by Mr. Bengough it will be sub- 
mitted to the committee, who will then consider what steps 
shall next be taken in the matter of further investigation and 
experimental research, with a view to elucidating the various 
mysteries of corrosion which are the source of so much trouble 
and anxiety both to users and manufacturers of articles com- 
posed of copper and its alloys. Prof. H. C. H. Carpenter, M.A., 
Ph.D., of the University of Manchester, whose work for the 
* Alloys Research Committee ” of the Institution of Mechanical 
Engineers is so well known and highly appreciated, has kindly 
undertaken to act as honorary secretary to the committee. 
The result of the committee’s researches will be at the disposal 
of members of the Institute of Metals, which already in- 
cludes in its membership most of the leading manufacturers 
and users of non-ferrous metals; and, doubtless, those who have 
not as yet thought it worth their while to associate them- 
selves with the Institute will, in view of the useful and most 
important work which it has now initiated, be anxious to join 
its ranks. This trouble of corrosion is one which has long 
given infinite cause of annoyance and anxiety to all who have 
to deal with non-ferrous metals, and above all to marine en- 
gineers, and it cannot fail to be a matter of general congratula- 
tion amongst engineers that the solution of the problem has 
now been undertaken seriously by a body so competent to 
deal therewith as the Institute of Metals, which comprises 
within its membership makers, users and scientists, and, there- 
fore, has at its disposal information such as no other body 
possesses or could hope to possess. 


Electricity Supply in Brussels.—According to * The 
Times Engineering Supplement,” the extra traffic arising in 
consequence of the Exhibition has made an extension to the 
generating plant of Brussels a necessity, and it has been 
decided in view of the increase in connections to extend con- 
siderably the output of the station. The equipment con- 
sists of five four-cylinder. tandem compound reciprocating 
engines of the horizontal type, each driving a 1,500 kw. alter- 
nator. The most economical load of four of these, however, is 
only 1,100 kw., and as the mazimum demand for power before 
the opening of the Exhibition sometimes amounted to 6,600 kw., 
it was evident that additional plant was urgently required. 
After considerable discussion, it was decided to instal a 
4,000 kw. turbo-alternator, and the machine was recently set 
to work. The normal speed of the turbine is 1,500 revs. per 
min., which is high for this power, and hence the machine is 
relatively small. There are seven nozzles, all of which are 
automatically opened and closed by means of the governor. 
being mounted on a vertical spindle, which is raised or depressed 
with the governor sleeve. Qn this vertical spindle are pro- 
jections which, as the spindle descends, force the horizontal 
nozzle valve spindles to move inwards and thus to open the 
nozzles in pairs as the load increases. The speed of the 
machine can be raised Бу hand by increasing the pressure on 
the governor balls, and the same operation can be performed 
from the switchboard through a small electric motor which 
operates the same handwheel. There is an automatic run- 
away governor which shuts off steam from the turbine when 
the speed reaches 1,660 revs. per min. The working pressure 
at the stop valve is nine atmospheres (10 at the boilers), and 
the temperature of the steam is 325°C. The overload capa- 
city is 5,000 kw. for one hour, and the steam consumption is 
13-7 №. per kilowatt-hour at normal load, against в guarantee 
off13-8 Ib. The existing steam engines take 14-31b. per kw.-hr.. 
and there is already a daily saving of about 5 tons of coal, 
which has caused the directors to consider the question of 
replacing the reciprocating engines by another turbine. The 
alternator, the working pressure of which is 6,600 volts, is 
totally enclosed, except for an air inlet at the bottum and 
outlet at the top, and the air is drawn in from an enclosed 
brick chamber underneath, where it has to pass through many 
rows of filtering cloths before being drawn into the alternator 
casing, thus avoiding any possibility of damage to the insula- 
tion through dust. In accordance with the usual practice, 
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the condenser is directly underneath the turbine, and the air 
and water circulating pumps are both driven by a 100 в.р. 
turbine (one on each side) at 1,400 revs. per min., the air pump 
being of a rotary буре. The pump for returning the condensed 
water to the boilers is also driven by a small steam turbine at 
5,000 revs. per min., but the water can also flow to waste if 
desired. The turbine runs excellently in parallel with the 
reciprocating engines, and will no doubt be the forerunner of 


many similar installations in some of the larger and older 
tramway stations. 


We conclude our abstract of the Paper on “ Standardisation of 


Fuses," read by Mr. H. W. Kefford before the Birmingham local 
section last week. 


We give a further account of the electrical exhibits at the Brussels 
Exhibition. 


Ventnor (Isle of Wight) Council have decided to consider the ques- 
tion of constructing an electric tramway in the district. 

The Board of Trade arbitrator, Mr. S. Buckmaster, K.C., has given 
his award in the dispute between Stretford Council and Manchester 
Corporation аз to the eupply of electrical energy for abnormal traffio 
on the Stretford lines, caused by football matches, &c. 


Extensions of the Sheffield electricity supply works are to be 
carried out at an estimated cost of £78,000. 


Legal.—In the action Wheeler v. Marylebone (London) Borough 
Council, plaintiff recovered damages for injuries caused to plaintiff by 
coming into contact with a service cable in a house which he was 
demolishing preparatory to rebuilding. 

Companies Meetings.—At the meeting of the Anglo-Argentine 
Tramways Co. on Wednesday, resolutions were passed increasing 


the capitalYby £8,000,000 to provide for the construction of new 
subway lines in Buenos Ayres, &c. 


Telephone Train Despatching on the Great Northern Rail- 
way of America.— According to the “ Electrical Review and 
Western Electrician,” the Great Northern Railway, which at 
the present time is using the telephone to dispatch its trains 
on divisions covering approximately 2.100 miles of its line, is 
now planning a further extension of this svstem. The appa- 
ratus to be installed will be the Cummings-Wray selectors and 
Western Electric telephones, as this style of equipment has 
been adopted as standard bv this railway, and 13 now in use on 
the present circuits. Two hundred and ninety stations will be 
completely equipped for the new class of service. An interest- 
ing feature of this installation will be the placing of telephones 
atYsidings and at stations which are not open during the whole 
24 hours, 350 telephones being required. While the train crews 
in this way can reach the dispatcher at any time, the important 


fact is that the dispatcher can get in touch with the train crews 
waiting at any siding. 


INSTITUTIONS AND SOCIETIES. 


THE INSTITUTION OF GAS ENGINEERS.— The annual general meet- 
ing of this Institution will be held in the hall of the Institution of 
Mechanical Engineers, at Westminster, under the presidency of 
Mr. J. W. Helps, Engineer and General Manager to the Croydon Gas 
Co., on Tuesday, Wednesday and Thursday, June 14 to 16. The 
president's address will be delivered at the opening of the proceed- 
ings, after which a Paper on “ Public Lighting from a Municipal 
Point of View," by Mr. Jacques Abady, will be read and discussed. 


Other Papers on subjecta of interest to gas engineers will be dealt 
with on the subsequent days. 


Electricity in a Gas Company's Building.—The “ Elec- 
trical World " states that the new building of the People's 
Gas Light & Coke Co. ш Chicago will be supplied with both 
electricity and gas for lighting purposes. The Commonwealth 
Edison Co. -will furnish the electrical energy, and the building 
is being wired for about 18,500 16 c.p. incandescent electric 
lamps and 1.400 н.р. in electric motors for lifts and other 


purposes. There will be 15 electric lifts, including 14 for 
passengers and one for goods. These lifts will be of the recent 
one-to-one traction tvpe made bv the Otis Elevator Co. In 
addition, there will be motors to drive ventilating fans, blowers, 
house pumps, coal convevers, centrifugal pumps, vacuum 
pumps, &c. Such a large amount of electricity will be required 
for the general purposes of this building that the contract for 
supplying it is based on the central station company's regular 
wholesale schedule for light and power. This schedule applies 
onlv to large users of electricity, and in ordinary cases office 
buildings do not fall within the rates which it provides. 
Tenants will have the option of using electricity or gas, or both, 
for lighting. The gas company itself will use gas for lighting 
its offices and salesrooms, as may be imagined. А portion of 
the building is now occupied, and temporary gas fixtures are 
in place.  Ultimatelv, however, all fixtures in tenants’ rooms 
will be combination fixtures, so arranged that the gas lighting 
will be indirect and the electric lighting direct. Mantles will 
be attached to the gas burners, of course, and it 13 probably 
the theory of the gas company that the indirect gas lighting 
will be pleasing to tenants and more economical than the 
electric light. The actual results of the experiment—that is, 
the proportion of tenants using the gas and electric light, 
respectively—will be of interest when the building is fully 


occupied and sufficient time has elapsed to enable the tenants 
to make an intelligent choice. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. СУ. Drysdale contributes an article on “ The Determination 
of the Efficieney of Direct-Current Machines " by the Hopkinson test. 

We give an account of the electrical features of the main drainage 
scheme in Glasgow. 

At the election of the Council of the Institution of Electrical Engi- 
neers last week the outside nominatioa (as distinct from nomina- 
tions by the Council) of Mr. H. Faraday Proctor was successful. 


At the meeting of the Institution of Electrical Engineers last 
week the Annual Report of the Council was presented. 


MONDAY, June 6th. 


SOCIETY OF CHEMICAL INDUSTRY.—The Scottish Section of this 


Society will hold their annual meeting in Glasgow from July 6th to 
8th inclusive. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, June 4th. 


Roya INSTITUTION. 
3 p.m. Lecture on “ Electric Heating and Pyrometry,” by Prof. 
J. A. Fleming, F.R.S. (The Tyndall Lectures.) (Lecture I.) 


NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION, — 
8 p.m. Meeting at Caxton Hall, Westminster. Adjourned dis- 
2% cussion on “ The Effect of Free Trade or Protection upon the 


vs" Electrical Industry.” to be opened by Мг. Е. Garcke. Admis- 
1777 sion will be by visiting card. 


THURSDAY, June 9th. 


TRAMWAYS AND LIGHT RAIL WAYS ASSOCIATION. 


10:30 a.m. Congress at Dublin. (Headquarters Imperial Hotel.) 
Official reception ; followed by the reading of Papers. 


FRIDAY, June 10th. 


TRAMWAYS AND Licut RAILWAYS ASSOCIATION. 
Congress at Dublin. Visits to power station, &c. 
PHYSICAL SOCIETY. | 
8 p.m. Meeting at {the Imperial College of Science, Imperial 
Institute Road, South Kensington. Agenda: “A Galvano- 
meter for Alternate Current Circuits.” by Messrs. W.E. Sump- 
ner апа №. С. S. Phillips, and “ The Positive Electrification 
due to Heating Aluminium Phosphate,” by Mr. А. Е. Garrett. 
SATURDAY, June 11th. 


Rovar INSTITUTION. " 
3 p.m. Lecture on “ Electric Heating апа Pyrometry." by Prof. 
J. А. Fleming, F.R.S. (The Tyndall Lectures.) (Lecture П.) 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. В. Е. В. Crompton, С.В. 


Monday. June 6th. “А” Company.—Recruits’ Infantry Drill, 6 to 6:45 
p.m. Technical Drill, 7 to 9:30 p.m. 


Tuesday, June 7th, * В” Company.— Technical Drill, 7 to 9:30 p.m. 
Wednesday, June 8th.—Gymnasium, 6 to 9:30 p.m. 


Thursday, June 9th, “С” Company.—Recruits’ Infantry Drill, 6 te 
6:45 рап. Technical Drill, 7 to 9:30 p.m. "TN 45 
Friday, June 10th, “ D" Company.—Recruite’ Infantry Drill, 6 to 6:49 
p.m. Technical Drill. 7 to 9:30 p.m. f : 
Saturday, June llth.—Musketry at Runemede. This course 18 now 


y . и 1 Ч ) x. 
compulsory. Names must be sent in аз soon as possible for this she 
Next shoot after this, July 30th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the general meeting held on Thursday evening last week 
at the Royal Society of Arts, the chair was taken by Mr. W. 
Duddell, F.R.S., who read a letter from the president, in which 
Dr. Kapp stated that he regretted that he was unable to be 
present, but he hoped to be about again in a fortnight's time. 

Mr. Duddell moved that the following resolution of the 
Council be adopted by the Institution. “ That the Council 
of the Institution of Electrical Engineers, in special meeting 
assembled, hereby record their sense of the deep loss which the 
British Empire has sustained through the lamented death of 
His Majesty King Edward VII., and their sorrow that one who 
spent his life for the good of his people, and to whom his 
subjects were affectionately devoted, has been removed from 
the scenes of his unremitting labours, and that a reign marked 
by unparalleled social, scientific and industrial progress bas 
thus been brought to a close. 

“The Council humbly beg permission to express to His 
Majesty King George V., the Queen Mother, and to the Mem- 
bers of the Royal Family, their sincere condolence and sym- 
pathy, and further to lay before His Majesty the assurance of 
their unswerving loyalty and devotion, and their earnest 
wishes that he may, with Her Majesty Queen Mary, long be 
spared to reign in happiness and peace over a loving and 
united people." 

This resolution having been adopted, Messrs. W. А. Chamen, 
R. J. Wallis-Jones, C. S. Thomson and R. W. Hughman were 
appointed as scrutineers of the ballot for the election of five 
new members of Council. At the conclusion of the meeting 
the result of this ballot was declared as follows :— 


P. V. McMahon 854 votes. 
PCT Y M E p 852 4; 
НОЕ КОВ. о зкана Жазик жа ЫЫЫ ЖЕГЕНЧЕ 846 ,, 
ВК, Мое. HE TRUE 842 ,, 
Н. Faraday dur: 696 ,, 
J. E. Kingsbury — .............. 438 ,, 


The Council for the session 1910-11 will therefore be as 
given in our issue of April 22nd, except that Mr. H. Faraday 
Proctor’s name must be substituted for that of Mr. J. E. 
Kingsbury. 

In moving the adoption of the annual report of the Council, 
of which an abstract is given below, the chairman called atten- 
tion to the more important points mentioned therein; and 
after Mr. Robt. Hammond had dealt with the statement of 
accounts for the past year, the usual votes of thanks to the 
Institution of Civil Engineers and the Royal Society of Arts, 
and to the officers of the Institution were moved and adopted. 

As the scrutineers of the ballot had not completed their 
task, the meeting adjourned and a special general meeting 
was held to pass the following resolution :— 

Ы That, in addition to the sum of £20,000 authorised by 
special resolution of July 29, 1909, to be expended, a further 
expenditure of a sum not exceeding £10,000 in connection 
with the Institution building on (a) structural alterations, 
furniture and fittings, and (b) outlays during present or future 
structural alterations, including ground rent, rates and taxes, 
less rents received or to be received from tenants in the build- 
Ing, be sanctioned and approved, and that the Council be autho- 
mised to make such financial arrangements (including the 
borrowing of money on the security of the Institution building 
and on the Institution property in Tothill-street) as the Council 
may consider necessary for the above purpose." 

Mr. Hammond explained that there had been a considerable 
loss on the sale of securities in providing funds for the new 
building. | This loss, he thought, should form part of the cost 
of providing the new building. If this were done, however, 
the Council's estimate was exceeded by £1,100 to £1,200. In 
order to obviate the need for special meetings in the future to 
sanction anv expenditure which might have to be met within 
the next twó or three years, the Council asked for authority 
to expend a sum not exceeding £10,000, although it was not 
a that anything approaching this amount would be 
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The chairman then moved the above resolution, which was 
seconded by Mr. Kaye Gray. Mr. W. B. Esson asked Mr. 
Hammond for an explanation of the reason why the original 
estimate of the Council had increased to such an extent. In: 
this connection he drew Mr. Hammond's attention to his 
(Mr. Hammond's) statement two years ago that £56,000 was 
to be the total cost of the new building, whereas now the 
Council were asking for sanction to expenditure which would 
bring the total cost to £80,000. 

Mr. Hammond, in reply, explained that on taking over the 
building and going more fully into the question the Council 
found that drastic alterations would be required to the theatre 
if the members were to obtain a first-class result, which there 
was no doubt they desired. At the first opportunity (July 29, 
1909) the Council explained the position to members and asked 
for sanction to the expenditure of £70,000. This sum had 
merely been exceeded by, say, £1,100-£1,200. In reply to 
Mr. W. R. Cooper, Mr. Hammond stated that the £10,000 
now in question was not to be used (except approximately to 
the extent of the small sum mentioned) for the alterations now 
in progress. 

No further questions being asked, the resolution was put to 
the meeting and passed unanimously. The adjourned annual 
meeting was then resumed, and the result of the ballot for the 
election of five members of Council was declared as above. 
This concluded the business of the meeting. 


The following is an abstract of the report of the Council :— 


Growth of the Institution.—Since the last annual general meeting, 505 
proposals for election have been considered, and there have been elected 
8 members, 215 associate members, 6 associates, and 233 students. То 
the class of members there have been transferred 39 associate members 
and 12 associates, to the class of associate members 28 associates and 117 
students, and to the class of associates 3 students. The total roll is now 
6,222, compared with 6,097 in the previous year, and is composed of 
7 honorary members, 1,173 members, 2,629 associate members, 938 
associates, 1,370 students, and 105 foreign members. 

Among well.known members who have died since the last annual 
general meeting are Sir Charles Todd, K.C.M.G., F.R.S. (local hon. 
secretary and treasurer for South Australia from 1881 to 1906), Mr. 
Shelford Bidwell, F.R.S., Major P. Cardew, R.E., Mr. Hugh Erat 
Harrison, B.Sc., and Mr. J. Oldham (local hon. secretary and treasurer, 
Uruguay). 

Meetings and Papers.—During the past session 15 general meetings, 
2 special general meetings, and 19 council meetings have been held. There 
have been 45 meetings of local sections, viz., 7 at Birmingham, 7 at 
Dublin, 7 at Glasgow, 11 at Manchester, 6 at Newcastle, and 7 at Leeds 
and Sheffield. A complete list of Papers and original communications, 
with the places where read, is given in the report. 

Scholarships.—The Council have awarded а Salomons Scholarship of 
the value of £50 to Brian Charles Clayton, of King's College; and David 
Hughes Scholarships, of the value of £50 each, to George Wood Pearce 
Page, of the Central Technical College, and to Archibald Davidson 
Peacock, of University College. 

remiums.—The Premiums for Papers and communications have been 
awarded as follows: The Institution Premium, value £25, to Mr. Miles 
Walker, for his two Papers, " Short Circuiting of Large Electrical Gene- 
rators and the Resulting Forces on Armature Windings,” and “The 
Design of Turbo Field Magnets for Alternate-current Generators, with 
Special Reference to Large Units at High Speeds’; the Paris Electrical 
Exhibition Premium, value £10, to Prof. A. Schwartz, for his Paper 
'" Тһе Testing of Rubber for Electrical Work" ; the Fahie Premium. 
value £10, to Mr. S. С. Brown, for his Paper, “ А Telephone Relay ” | 
a Premium. value £10, to Messrs. W. P. Digby and D. В. Mellis. for their 
Paper, “ Some Properties of Switch and Transformer Oils "; a Premium 
value £10, to Mr. С. №. Worrall, for his Paper. “ Commutation Pheno. 
mena and Magnetic Oscillations Occurring in Direct Current Machines? : 
a Premium, value £5, to Mr. F. Hope-Jones, for his Paper, “ Modern 
Electric Time Service "; a Premium, value £5, to Mr. Е. H. В. Lavender 
for his Paper, * Research on Metallic Filament Lamps”; a Premium. 
value £5, to Mr. Albert Campbell, for his original communication, “ On 
Magnetic Testing of Iron with Alternating Current" ; а Premium seuls 
£5, to Mr. С. Е. Smith, for his original communication, * The Relation 
between the Stator and Rotor Circuits of the Single-phase Induction 
Motor" ; a Premium, value £5, to Mr. L. W. Wild, for his origina] dom 
munication, “ The Production, Measurement, and Effect of Variable 
Wave-Form.” The Council have also awarded the Willans Premium (of 
which an award is only made every sixth year) to Mr. J. H. Rider, for his 
Paper, “ The Electrical System of the London County Council Tram- 
ways." Students’ Premiums have been awarded to Messrs. R. C. Plow- 
man, A. P. Young, P. J. Cottle, J. A. Rutherford, P. Kemp, W. A. 
Stephens, and W. H. Young. 

Students’ Section.—At the opening meeting of the session an address to 
the students was delivered by Mr. J. H. Rider on the subject of The 
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Importance of Attention to Detail" Ten meetings of the Students’ 
section have been held in the library of the Institution, at which Papers 
were read and discussed. The Students’ committee organised а very 
successful visit to Berlin in the summer of 1909. The Glasgow and Man- 
chester branches of the Students’ section have each completed a success- 
ful session, having held six and nine meetings respectively. 

The Institution Building.—The structural alterations necessary to 
adapt the building to the requirements of the Institution have been in 
progress since August of last year. It is expected that the offices will 
shortly be transferred to the building, and that the lecture theatre, library, 


and members’ rooms will be ready in time for the opening of the new 
session. 


of contributors, and they wish to point out the importance, in the aggre- 
gate, of even small annual subscriptions. 


Benevolent Fund.—The committee of management report that the 
benevolent fund of the Institution shows a satisfactory increase for the 
past year. On December 31, 1909, the capital account of the fund stood 
at £3,500, as compared with £3,000 at the end of 1908. The donations 
to the fund in 1909 include one of £25 from the committee of the elec- 
trical engineers’ ball. Grants in aid amounting to £77 were made during 
1909. The Wilde Benevolent Trust Fund stands at £1,744. 16s. Опе 
grant in aid of £25 was made from the income of the fund during 1909. 


Annual Accounts.—The report of the hon. treasurer, Mr. Robert Ham- 
mond, shows that the balance carried to the general fund at the end of 
1909, being excess of income over expenditure, was £3,283. 3s. lld., as 
compared with £3,253. 9s. 3d. for 1908. In this comparison no account 
is takea of outlays in connection with the acquisition of the Institution 
building. The balance-sheet shows that the total assets amount to 
£84,906. 17s. 3d., against which are to be set liabilities amounting to 
£29,081. 2s. 3d., leaving as the net assets of the Institution £55,825. 15s. 
This amount is almost entirely locked up in the acquisition of the lease of 
the Institution building, in the structural alterations, and in the expenses 
incurred prior to occupation. 

In consequence of the acquisition of the lease of the Institution building, 
the constitution of the building fund account differs materially from that 
set out in preceding years. The investments have all been realised, and 
the fund has been augmented as follows: (a) Permanently, by transfer 
of £2,201. 8s. 74. from the entrance fees fund, and by revenue from the 
Tothill-street property, subscriptions, donations, dividends, and sundry 
other items, £1,234. 7s. 5d. ; (b) temporarily by loans, on mortgage from 
the Economic Life Assurance Society £26,000, from life compositions 
fund £5,613. 3s., and from general fund £5,582. 5s. 114. 


The general fund has increased to the extent of £3.283. 3s. 11d. during 
the past year, and now stands at £10,135. 10s. 8d. 


Library.—The Council have now acquired 1,444 out of the 1,623 works 
which were reported to be wanting to complete the Institution's collec- 
tion of electrotechnical literature. In addition to these, 67 new books 
have been purchased since May 20, 1909, and 220 books and pamphlets 
have been presented by members, publishers, and kindred societies. The 


total number of readers during the past 12 months was 614, of whom 39 
were non-members. 


The British Electrotechnical Committee. — The British committee for 
1910 is constituted as follows : The Council for the time being of the In- 
stitution, with the addition of Mr. К. Edgcumbe, Mr. S. Z. de Ferranti, 
Mr. C. D. Le Maistre, Mr. Н. W. Miller, Lord Rayleigh, O.M., F.R.S., 
Capt. Н. К. Sankey, В.Е. (ret.), Mr. C. P. Sparks. Mr. А. P. Trotter, and 
Mr. E. B. Vignoles. In view of the removal to the new building it was 
felt that it would be an advantage to transfer the work of the committee 
to the Institution. The committee having given their consent, tho 
transfer was effected in January of this year, and the work is now carried 
on in the offices of the Institution. During the last session the committee 
and its sub-committee on Nomenclature and on Symbols have held eight 
meetings and have made satisfactory progress. 

Ап informal meeting of the Electrotechnical committees of the various 
countries will take place at Brussels next August. This will afford an 
opportunity for an exchange of views, and will considerably facilitate 
the work of preparation of the several committees for the official inter- 
national meeting arranged to take place in Berlin in 1911. 


Wiring Rules.—The revision in progress has been carried further than 
was at first intended. By the kindness of Dr. К. T. Glazebrook, F.R.S., 
Director of the National Physical Laboratory, tests are being made with 
reference to certain data in the rules. It is hoped that the revised 
edition will be ready before the end of the year. 


Model General Conditions for Contracts.—The conditions which were 
issued in 1903 are under revision. 


Professional Conduct.—The Council have decided to adog & the regula- 
tions relating to professional conduct recently incorporated in the by-laws 
of the Institution of Civil Engineers, and subject to the proposal receiving 
the sanction of а special general meeting of members and associate mem- 
bers, these regulations will be embodied in the articles of association and 
be applicable to members of all classes. The regulations are as follows :— 

Every member of the Institution shall observe and be bound by the 
following regulations : (1) He shall act in all professional matters strictly 
in a fiduciary manner with regard to any clients whom he may advise, 
and his charges to such clients shall constitute his only remuneration in 
connection with such work, except as provided by clause 4. (2) He shall 
not accept any trade commissions, discounts, allowances, or any indirect 
profit in connection with any work which he is engaged to design or 
to superintend, or with any professional business which may be entrusted 
to him. (3) He shall not, while acting in & professional capacity, be at 
the same time, without disclosing the fact in writing to his clients, a 
flirector or member of, or а shareholder in, or act as agent for, any con- 
tracting or manufacturing company or firm or business with which he 
may have occasion to deal on behalf of his clients, or have any financial 
interest in such a business. (4) He shall not receive, directly or indirectly, 
any royalty, gratuity, or commission on any patented or protected article 


Ап appendix to the report contains a list of transactions, proceedings, 
&c., received by the Institution. 


THE INSTITUTION OF ELECTRICAL ENGINEERS 
COUNCIL ELECTION. 


The following communication (in the style here shown) was 
recently sent to а number of members of the Institution :— 
FORTHCOMING ELECTION OF MEMBERS OF COUNCIL OF THE 

INSTITUTION OF ELECTRICAL ENGINEERS. 


On or about the 18th inst. а Ballot Sheet will be issued by the Secretary, 


which will contain the following names of new nominees for election as 
Members of the Council :— 


a j 
or process used on work which he is carrying out for his clients, unless and Б, | i и Р E d 
until the receipt of such royalty, gratuity or commission has been autho- id BUS XE | 
rised in writing by those clients. 


(5) He shall not improperly solicit pro- 
fessional work, either directly or by an agent, nor shall he pay, by com- 


mission or otherwise, any person who may introduce clients to him. (6) 
He shall not be the medium of payments made on his clients’ behalf 
to any contractor or business firm (unless specially во requested by his 


clients), but shall only issue certificates or recommendations for payment 
by his clients. 


S. L. Pearce, 
who are the nominees of the Council, and also the name of Mr. H. Faraday 
Proctor, who has been nominated, seconded and supported respectively 
by Messrs :— 
W. А. Chamen, Cardiff (Proposer) 


C. A. L. Prusmann, Swansea, 
W. W. Lackie, Glasgow (Seconder), 


Walter J. Bache, Cheltenham, 


H. Collings Bishop, Newport, R. A. Chattock, Birmingham, 
Any alleged breach of these regulations, or any alleged professional mis- Arthur Ellis, Cardiff, T. О. Callender, London, 
conduct by a corporate member which may be brought before the Council, H. D. Munro, Exeter, 


David E. Roberts, Cardiff, | 
Theodore Schontheil,Cardiff,and 
A. J. Hodgson, Chelmsford. 
Mr. H. Faraday Proctor comes of the same family as the famous 
Michael Faraday. He is a member of the Institution of Civil Engineers. 
as well as of this Institution, and is a Past President of the Incorporated 
Municipal Electrical Association, of which he was one cf the Founders, 
and of which he is, since 1005, Honorary Secretary. | 

Не is the Electrical Engineer to the Corporation of Bristol, which 
position he has held since 1892, having previous to that date been Assis- 
tant Engineer to the Newcastle-on-Tyne Electric Supply Company. 

He has always taken a very active part in all legislative matters con- 
nected with Electrical Engineering, and is well known for his steady and 
continued application to whatever work lies before him. | 

The nomination is made in accordance with Section 45 of the Articles 
of Association, Although this power to nominate has existed for many 
years past, this 18 the first occasion upon which there bas been an Election, 
because the number of nominees put forward by the Council has always 
been sufficient only to fill the number of vacancies, and no one outside 
the Council has hitherto put forward any other nomination. 

The result is that many members of the Institution feel that they have 
no interest in the election of the Council, and there is not that universal 


feeling of loyalty to the Institution which is so very necessary to ite con- 
tinued success. 


properly vouched for and supported by sufficient evidence, shall be in- 
vestigated, and if proved shall be dealt with by the Council either by 


expulsion of the offender from the Institution or in such other manner as 
the Council may think fit. 


Е. С. Окей, Plymouth, 
Herbert T. Sully, Bristol, 


Examinations for Associate Membership.—A committee has been 


appointed by the Council to consider and report on the question of an 
examination for associate membership. 


Articles of Association.— As no alteration has taken place in the articles 
of association for the past five years, a committee has been appointed to 
consider and to report whether any alterations are necessary, and any 
suggestions which the members may desire to make will be welcome. 

Electricity іп Mines.—A number of suggestions were received from 
members and were carefully considered. A letter embodying the 
Council's views and recommendations was forwarded to the Home Office 
committee. Mr. W. Н. Patchell also attended at the Home Office and 
gave evidence on behalf of the Council. 

Electricity in Tectile Mills.—À committee appointed by the Council to 
report on the question of electrical driving in textile mills are at present 


engaged in collecting the data available in collaboration with the local 
sections interested. 


€ Building Fund.—The attention of members generally is called to this 
fund. The Council hope that there will be a large increase in the number 
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The nomination of Mr. Proctor has not been made out of any fueling 
of antagonism to the Council, but on account of a genuine desire to further 
the true interests of the Institution by giving its members an opportunity 
of voting by ballot for members of Council, as is the case every year 
in other Institutions, and also on account of a desire to increase the 
provincial representation прог the Council and particularly to place 
thereon a member intimately scquainted with the West and South- 
Western Distriets of England and South Wales. 

It is strongly felt that by putting upon the Council а man possessing 


. Mr. Н. Faraday Proctor's special qualifications for the position, and one 


who is able regularly to attend the Council Meetings as Mr. Proctor will 
be able to do, not only will the existing members in the District concerned 
take a greater interest in the Institution, but a considerable further 
number of Electrica] Engineers who are at. present holding aloof will be 
induced to join. | 

There is some danger in districts where the use of electricity is 
developing greatly, as it is particularly in South Wales, that other In- 
stitutions will take the place which should be held by the Institution of 
Electrical Engineers. 

For these reasons your vote is asked for Mr. H. Faraday Proctor. 

In order to make the votes of those who wish to put Мг, Proctor upon 
the Council as effective as possible, it will be necessary for them to decide 
unanimously upon the name of one of the other nominees which shall be 
struck out, as there will be one more name upon the ballot sheet than 
there are vacancies to be filled. 

As provincial representation ix of great importaace to the well-being 
and wide-spread popularity of the Institution, it ix suggested that the 
names of Mr. Н. Dickinson, Mr. В. К. Morcom and Mr. S. L. Pearce 
should not be struck out, and of the two remaining names, although it 
is regretted that either should have to be struck out, it is felt that as Mr. 
J. E. Kingsbury has already served several times as member of Council 
and has been a Vice-President, it would be better to put. Mr. P. V. 
McMahon upon the Council at the present time. Mr. MeMahon has not 
yet served in that position, and he represents Electrical Railway Engineer- 
ing, of which particular branch of the profession there is во far no member 
upon the Council. 

While. therefore, Mr. Proctor's supporters fully appreciate the services 
which Mr. Kingsbury has hitherto rendered to the Institution, and do 
not at all wish to prevent his being returned to the Council again at some 
other time, they feel obliged upon this occasion ta suggest that his name 
be struck out on the ballot sheet. | 

You are reminded that all members, associate members and associates 
of the Institution whose subscriptions are not more than six months 
in arrear are entitled to receive ballot sheets and to vote (Sce Sections 36 
and 45 of the Articles of Association, which are to be found with the list 
of officers and members issued each year) The ballot sheet must be 
returned at or before the Annual General Meeting on the 26th inst. 

W. А. CHAMEN, 
Royar CHAMBERS, 


May 13, 1910. Park PLACE, CARDIFF. 


THE ELECTRIC FURNACE IN THE IRON AND STEEL 
INDUSTRY.* 


BY G. HOOGHWINKEL. 


The writer proposes in the following remarks to give an idea of 
the results obtained with various types of electric furnaces both for 
smelting and refining work. This seems all the more desirable 
as considerable progress is being made in other countries, although 
the conditions are better perhaps here than anywhere else. England, 
and especially Sheffield, are always held up, and with ample reason, 
as the home of the special steels, the most modern development of 
the steel industry. The use of, and the demand for these special 
steels is increasing every day, and it is not rash to predict that in 
the near future most of the steel produced will be special steel 
containing one or several of the rarer metals, and to a chemical 
and physical specification varying in each case and for each special 
purpose, among which steels may be mentioned high speed tool 
steel, steel for motor cars, and perhaps aeroplanes, steel for special 
castings, boiler plates, steel for railway trucks, special track work, 
bridge girders and rails. Nearly all these steels have been manu- 
factured in the electric furnace in various countries, and it will not 
be long before no steel works will be complete without one or more 
electric furnaces to supply the ever-growing demand for special steels 
at reasonable prices, and especially to definite and stringent speci- 
fications, and of exactly the same composition for repeat orders. 
The last-named condition is of special importance where special 
steels are concerned, and it is at present exceedingly difficult to 
obtain, even where very high prices are being paid. The writer is 
üt present advising on a steel refining furnace for the production of 
а special steel entirely free from phosphorus, as it was found impos- 
sible to obtain this particular steel of always exactly the same com- 
position. | 
iui PRAE езх с шытым RE ей 

_* Paper read before the Sheffield Society of Engineers and Metallur- 
gists. Slightly abbreviated. 
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A.—By far the greatest demand, however, will arise when once 
the various railway authorities have settled upon a new rail for 
main lines, the present rails being entirely unsuitable both chemi- 
eally and physically to stand the great strains to which they are 
submitted, by express traffic, during a reasonable period. A begin- 
ning in this direction is being made in Germany, where the State 
Railway authorities have issued a specification for electric steel rails 
specifying higher figures for the physical tests and resistance to wear 
than is usual for ordinary basic rails, viz., a tensile strength of 
99,000 Ib. per square inch against. 85,000 Ib. per square inch. They 
also require a guaranteed life of 10 years for the track rails. The 
actual test figures obtained with both quality of rails were 119,000 Ib. 
and 97,000 Ib. respectively. An electric steel rail, made for the Metro- 
politan Railway of London, and tested at the Clarence Steel Works of 
Dorman, Long & Co.. Ltd., contained carbon 0°78, silicon 0:196, 
manganese 0:285, sulphur 0:035, phosphorus 0:022. Ву the Brinell 
hardness test, with а 19 mm. ball and 50 tons pressure, it gave an 
impression 37 mm. in diameter. With a 2,240 lb. drop test falling 
25 ft., it gave 3°56 in. deflection ; second fall of 21 ft. did not break 
it, but broke at the third blow with 37 ft. fall. | 


The following results have been obtained from some 80 Ib. electric - 


steel rails rolled in the United States, carbon content 0-80 per cent. 


Weight of Тир, 2,000 lh. Distance between Bearings, 4 ft. 
No. of drop. Height of drop. Total deflection in inches. 


Des. etic АЕ ZU TU о 2.5 
A m IU Tt. bce ei 3:5 
v METODO TEN IU TE: а 4:2 
И Rp l0 ft оде Broken. 


The same may be said of steel castings produced in the electric 
furnace. [t has been found that the chemical, physical and ma- 
chining qualities of such castings are far superior to those produced 
in crucibles on account of the facility and safety with which any 
specified quality can he produced. In short the electric furnace 
will be found a necessity in all large steel works for the production 
of high-class uniform steel for different purposes in large quantities 
and to various specifications at reasonable prices. This is the first 
and most important source of demand, and the furnace will be used 
more often as a refining furnace, working on hot charges direct from 
the converter or mixer, or from a Thomas, Martin or Bessemer 
furnace, or on cold scrap and pig iron. Аз will be shown later on, 
for certain classes of steel, such as fine tool steel, soft steel castings, 
&c., the latter method is preferable. 

The writer wishes to state already at this stage that the cost of 
electrie power enters only to a certain degree into the calculations, 
as it is only a small fraction of the total cost of production (about 
З per cent. to 8 per cent. for hot and cold charges respectively). 16 
seems that this point is often misunderstood by our steel manu- 
facturers, and that it is thought that the electric furnace is destined 
to be used only where very cheap electrical power is available. 
Even with a town supply at a price of between 34. and 14. per unit 
the production of electric steel is а commercial proposition of no 
uncertain merit. But in the waste gases from blast furnaces and 
coke ovens, a chcap supply is available for operations on a large 
scale, and it will be found that this is quite the most economical and 
profitable way of utilising these waste gases, the other power require- 
ments at the steel works being satisfied from some other source of 
supply. For town supply stations, and even more for power supply 
companies, these electric furnaces will supply an excellent load on 
account of their higa load-factor (50 pez cent. and 75 per cent. for 
hot and cold charges respectively). Ш operations could be so 
arranged as not to coincide with the peak loads of the supply stations, 
very low prices could be charged to the advantage of both the supply 
companies and the steel makers. At the Niagara Falls and other 
power centres in the States this is actually being done. 


B.—The next general use to which the electric furnace will be put 
is the production of steel castings both for high grade and medium 
grade products. "The electric furnaces for these purposes will be 
generally of smaller capacities than those referred to before. They 
will replace the crucible method. to which they are much superior, 
owing to the absence of the expensive and short-lived crucible with 
its inherent disadvantages of introducing impurities into the steel. 
In addition, the high temperature of the cast can be utilised in 
manufacturing ocmplicated parts. Such castings have been made 
now for a considerable time in Girod, Stassano, Heroult, Kjellin, 
and other furnaces with complete commercial success, and they 
are distinguished by a very long elongation value (25 per cent., with 
a breaking strength of 60,000 Ib. per square inch) a low percentage 
of sulphur (0:03 per cent.), and phosphorus (0:06 per cent.) This 
is of particular value for such work as railway and motor car mate- 
rials, light castings for flying machines, &c. The pure Lancashire 
and Swedish iron formerly used in the crucible furnace for this class 
of work cost £10 per ton, and the casting about £15 to £20 per ton. 
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The cost of production of these steel castings in a 1-ton Stassano 
furnace at the Bonn File Works amounted to £9 per ton, including 
all capital charges. The reason for this difference is :—(a) The 
cheaper initial materials (scrap at 67s. per ton). (b) The total cost 
of current (at $d. per unit),upkeep of furnace electrodes, &c., together 
64s., is considerably less than the cost of crucibles, coke, wages, &с., 
required by the crucible furnace. Moreover, the handling of а 
simple pouring furnace is much easier than the sevarate handling 
of heavy and cumbersome charged crucibles. The charge of ld. 
per unit for power is a fairly high one for work of this class, and 
electric power can be obtained nearly everywhere in England at that 
figure from existing electric supply undertakings. It seems, there- 
fore, that the days of the crucible furnace are numbered, and there 
is no excuse for up-to-date steel works to cling to the antiquated 
method of the crucible furnace with all its disadvantages. It seems 
to the writer that this particular field is a very promising one in 
Sheftield, and can be approached by steel makers without any mis- 
givings as to its commercial results. as in most of the continental 
plants, excellent results were obtained with untrained men. 

The furnaces for this class of work should be from one to three 
tons capacity, and the cost of such a furnace complete varies from 
£750 to £1.500 for a 2-ton furnace depending on the type chosen. 
The requirements for a furnace of this class are different from those 
of the first category. The small charges required, the desirable 
simplicity and safetv in handling by the existing non-electrical 
8'aff, the necessity of using power from existing power supply under- 
tikings are all conditions which do not have the same importance 
in large installations of the first-mentioned class. A 1-ton Stassano 
furnace will require about 200 kw. on an average during the four 


hours the power is required, using about 800 units per ton of steel 
produced. 


furnaces have given excellent results for this class of work. Fairly 
pure materials will always be used, and if no refining but only 
smelting and “killing” is required, using very pure materials, а 
plain induction furnace such as the Kjellin will give an ideal crucible 
steel, as the furnaces of this class will not exceed two tons as a rule. 
With impure materials, where refining is required, the plain induc- 
tion furnace is impracticable on account of its inherent electrical 
disadvantages and the difficulties of obtaining a hot and fairly liquid 
slag, and handling it. Another type which combines the advan- 
tages of the pure resistance furnace (easy handling and regulation) 
with those of the are type furnace (adaptability to existing public 
supply and to all initial materials and products) is the Grónwall 
furnace, which ues two-phase current in two vertical electrodes, 
the common return or neutral being through the bottom lining of 
the furnace. This furnace is extremely simple in construction and 
requires no rotary movement on account of the vertical and hori- 
zontal effect of the two phases. The lining maintenance is very 
small, the latter only consisting of a rammed mixture of dolomite, 
or magnesite and tar. The hottest part is also in the slag, as in the 
other types of arc furnaces, so that refining can be carried on until 
the desired. result. is obtained. The conditions which must be 
satisfied by a furnace for the practical purpose under discussion 
are :—(a) Good thermal efficiency and high power-factor combined 
with medium output. (5) Easy and simple handling, regulation 
and repairs. (c) Adaptability to all kinds of initial materials, hot 
or cold. (d) Must be capable of working with an ordinary three- 
phase supply, and have a fairly constant energy consumption. 
(c) Must admit of using low voltage at the furnace. (f) Must admit 
of eaxy refining with a Базе slag, even with impure materials high 
in sulphur and phosphorus contents. (9) The bath of molten metal 
must be homogeneous throughout, even after the refining process 
has been completed. 

There is no type of furnace which unites all the above conditions 
in the same degree, and in the choice of a suitable furnace one must 
therefore be guided by local conditions and requirements, and it is 
here that the expert will have to decide and guide the decision of 
the works manager. 


Without in the least attempting to advocate the use of any раг- 


There are now quite 60 electric furnaces of this class at work in 
various countries, and there is no excuse whatever for our back- 
wardness, at least in this particular branch of electric smelting. The 
production of steel castings by means of the electric furnace has 
been a commercial success from the very beginning, and the cast- 
ings produced have been of a better quality in all respects. The 
plea one so often hears of novelties which have not vet stood the 
test of commercial application " can in this case be answered with 
a list of works where castings are produced in an electric furnace at 
а price far below that of the products of the crucible furnace. One 
or more electric furnaces of this type should be installed in every 
iron and steel works with a pretence of up-to-dateness, and if those 
responsible for the commercial management of these works would 
call in the help of the electrician, it would be seen that first cost is in 
this case not such an insurmountable obstacle as it seems with most 
improvements with us. Not only in iron and steel works, but also 
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Cost oF PRODUCTION AND REPAIRS IN VARIOUS FURNACES OF SIMILAR 
OUTPUT OBTAINED FROM ACTUAL PRACTICE IN. THE PRODUCTION 
OF STEEL CASTINGS. 
Girod Fuinace at Ugine, 2 tona. 
Charge; Cold scrap, turnings and some cast iron and iron ore. 
Total time required ; Rated at 275 kw., 5 hours per ton of steel. 


Lining repairs: (dolomite or magnesite paste) ...... 80 6 О per ton 
Electrodes consumption : 


(40 lb. ordinary retort 
in such works as naval and shipyards, locomotive and carriage г. МА а рды. 049, 
works, bridge building works, machine shops, electrical works, &e., DO cnp оце оо DOMES от 
did о cent. loss, say 960 units at $d. per unit) ............ 200, 
small electric furnaces producing steel for castings should be indis- Wages (2 men) „аа emere 04 9 » 
pensable. The very materials used, such as scrap, trimmings, Materials charged, say, I ton scrap а... зоо, 
stampings, punchings, steel and iron borings, &¢., which are always 2 cwt. lime, 2 cwt. iron ore, ferro alloys, hammer 
produced at such works, point to the utility of such furnaces not Lo —— 036 » 
only as refuse destructors, but as the means for producing their Upkeep of furnace, wear and tear of plant, ladles, 
own castings at a very low price, thereby making them independent MEE ү e н ” 
of tne foundries, and giving them better facilities for regulating their Depreciation... иен i 


deliveries in accordance with modern demands for promptness, 


The electrical furnace will also replace the small converter which 
is now often used with or instead of the open hearth furnace, e.g., 
in shipyards. Such a converter as а rule produces a quantity in 
excess of the requirements, so as to prevent the converter from 
cooling off. The electric furnace is a combination of the cupola 
furnace and the small converter, and produces a superior material 
(less sulphur and phosphorus) from an inferior charge (60s. instead of 
90s. for special pig) in smaller quantities, at a lower cost. 


A further product to be made in the small electric furnace is 


£011 9 » 
Cost of furnace plant complete without power plant, 1,000. In case 
molten steel from a Bessemer converter, Martin or open hearth furnace 
is charged into the furnaces, the energy consumption and cost is reduced 
to one-third of the values given. 
Stassano Fuinace at the Bonn File Works (replacing 32 crucible furnaces 
of 6 crucibles, each of 75 №. capacity). | | 
Rating: 185 kw. Charge: Cold. Soft serap, &c. Smelting period : 


34 hours. Refining period: 1 hour. Total time: 44 hours. Daily 
production of cast steel, 3 tons. 


Energy consumption per ton of steel, 909 units at $4....... 1 18 0 
anergy ption р 2 6 
malleable cast iron, which is now made in the cupola furnace, the Electrodes consumption |... esses TE 
crucible, the small converter and the reverberatory furnaces at Repairs to lining (£20 per lining, 33 сһатгдев)............. о 8 8 
higher cost, at least for small quantities (on account of high fuel Mid (3 men) И Е роки "00 5 
charges and expensive special pig iron used). It will be necessary, ooling water (440 gallons per ton) .............. een 01070 
а Upkeep of furnace, wear and tear of plant .... учение 
however, to convince the managers of the works referred to that Materials: 1 ton «старо... И Quei suus erro РТР . 37 0 
the two supposed bugbears, i.e., heavy maintenance of the furnace 44 1. hammer scale, at 17s. per ton ..«.. 9 O : 
and linings and heavy consumption of electrodes, are in reality И anes ot 124: и ‚003 
quite unimportant, at least in some of the better known furnaces. 174 lb. ferro-silicon (12 per cent.), at 1505. ... У ой 
А few figures taken from actual practice with furnaces producing 9 Ib. ferro-manganese (80 per cent.), at 220s. 012 
the class of products under discussion will be given at the end of 2o, Mib. aluminium. ен 4 2 
this chapter to illustrate these two points. Depreciation, 10 per сейф... иене" 
In fixing on а particular type of furnace it must be remembered Duration, 5 ћоцгҹ..... Тоба иене £1 5 7 
that the initial charge to be used will be cold, contrary in most cases 


This means per ton of finished castings 1-5 tons of molten steel, less 
0-5 ton of scrap, say. 1805., £9. 

Cost. of furnace complete, £1,500. 

The lining lasted an average of 70 charges. 


to the process followed with furnaces under class А. А resistance 
furnace, or better still, a combination furnace, will fulfil the require- 
ments, but all the Héroult, Stassano, Girod and Rodenhauser 
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Kjellin Furnace at Gysinge. 
14 tons charge of cold pig iron, very pure iron ore, briquetted. Rating, 
175kw. Single-phase, 15 periods, 500 volts, P.F., 0-7. Produced 
crucible quality steel. 


Cost per ton of steel (melting only) :— 


Energy consumption, 800 units, at 1d. (water power)... £0 7 10 
Repairs to lining 224 esso se ern края 0 3 5 
General expenses: „асаан наа tin demon uaa seda d 0. 5 7 
Dr eS 07 3 
Cost of casting .............. HT 0 4 6 
Materials: 1 ton of scrap, at 803. „п... 400 
Elit оон . 0 2 I 

55 10 8 


The low figure is, of course, due to the low charges for power. Interest 
and depre^iation ате also not included. 
Rodenhause: Furnace at Volklingen, 2 tons Capacity. 
Rating: three phase, 350 kw., 500 volts, 50 periods, 0-8 P.F. Refining 
only: Charge, hot from basic Bessemer convertors containing 0-08 per 


cent. phosphorus and 0-1 per cent. sulphur. Product: Crucible steel 
for castings. 


Energy consumption, 300 units at 1-09d. .................. £l 7 0 
nicnu a Me оен ео T 0 1 2 
Repairs to lining (10 days, or 160 tons per lining) ......... 0 1 6 
о O 0 10 
nro M ————————— 0 2 0 
Materials: 1 ton liquid steel ................. ee 390 
Mill scale, lime, ferro-silicon ...................-- о 4 5 

Interest and depreciation (15 per cent.)............. eese 0 1 5$ 
£5 7 4 


Cost of complete furnace, £2,700. The cost cf power per unit in this 
case was, of course, very high. 


Heévoult Furnace at La Praz, 2} tons. 


Rating: 370 kw., single phase. Charge: cold scrap. 
crucible steel. 


Product : 


ticular make of furnace, the writer wishes to enumerate the particular 
conditions which in each type of furnace have proved to be more 
especially fulfilled. The conditions sub. (а) aro better complied 
with the by Héroult, Girod. Grónwall and Rodenhauser furnaces 
than by others. Condition (5) is better satisfied by tbe Grónwall. 
Kjellin and Rodenhauser furnaces. Condition (c) by the Héroult, 
Girod, Stassano, Grönwall and Rodenhauser furnaces. Condition 
(4) by the Stassano, Grönwall and Rochling-Rodenhauser furnaces, 
and, as faras the latter condition, also the Girod furnace. Condition 
(+) by the Girod, Stassano, Grönwall and Héroult furnaces. Con- 
dition (f) by the Girod, Stassano, Rochling- Rodenhauser and Héroult 
furnaces. Condition (g) by the Rodenhauser, Kjellin, Frick and 
Grönwall furnaces. 

It may be stated generally that all the furnaces using vertical 
electrodes through the roof of the furnace offer the disadvantages 
of heavier repairs to the roof lining. due to the unequal heating, and 
that all furnaces using electrodes have the disadvantage of heavy 
energy losses (over 10 per cent.) in the electrodes. One of the future 
moditications will certainly be in the direction of metal electrodes 
used at an angle of 45 дер. There are several modifications of each 
of these parent furnaces, but they do not offer material differences 
їп construction, and their advantages and disadvantages are more 
or less the same as those of the typical furnaces from which they 
are evolved. Among the simple induction furnaces may be named 
the Frick furnace (differing only from the Kjellin furnace in the 
position of the coils), Colby, Hiorth and Schneider furnaces. 

The resistance furnaces of the Héroult фуре, apart from the Girod 
(Уре, are represented by the Kjellin, du Giffre, Gin and Anderson 
furnaces, The plain are furnace is principally represented by the 
Маззапо furnace, In selecting а suitable type of furnace plant in 
accordance with local requirements, the only guide is. of course. the 
expert's advice, or to await the results obtained elsewhere. The 
last practice, in many branches of our industries, has hecome some- 
thing of a mania, in strong contrast to the former leading attitude 
of our manufacturers, and the writer would strongly plead a return 
to earlier methods, 


_C—The third purpose for which electric furnaces should be 
mstalled is for the manufacturing of special ве. ferro-alloys, &c. 
Foundries, for instance, should be each provided with a 200 н.р. ог 
"к furnace to utilise their waste materials in the production of 
pikh-priced tool steel. Such works, which require expensive and 
lomogeneous steel for special tools, razors, &c., could easily make 
ря their own steel from cheap materials and thereby annually 
е ing еши entirely out of proportion with the first cost of ono 
m urnaces, and thus making themselves independent of the 

cel works, which, on the other hand, are not anxious for small 
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orders of special steels. Other examples may be found in ordnance 
and similar works, where the broken and rejected shells сап be 
re-smelted and turned into new ones. 

Carbon steel for chisels, blades, files, extra hard steels for lathe 
tools, including such varieties as nickel, chrome, chrome-nickel, 
tungsten and other alloy steels, also case-hardened steels, will be 
more and more produced in the electric furnace on account of the 
absence of the action of the air, which permits of the production of 
steel without the usual overdose of manganese and silicon, and with 
а hard surface. А steel for shafts, gearing and springs is being 
produced at present at Turin in the electric furnace to the following 
specification :— | 


— ig a eS еб 


Elastic | Мах. | Elonga-| Con- | Resil- 
—— limit. | stress. | tion. traction lience. 
tons per sq. in.| 7 j^ | kg. 
(A) Annealed at 900°C. а 41-9 ' 508 | 18 29 14 
Hardened at 800°С. and | 
tempered at 450°C. ...| 67:9 | 76-2 8 32 12 
(B) Annealed at 900°С. ...... 41:3 58-4 15 25 11 
Hardened at 800°C. and 
tempered at 450°C. ... 82.5 96:5 65 | 32 6 
Nickel steel (577 nickel)— 
Annealed at 900°C. ......... 47-0 49-2 15-5 36 10 
Hardened at 800°C. and 
tempered at 600°C. ...... | 597 | 66 9 43 13-5 


=s a Жынсы See: ааа С 


There are a great many other applications of the electrical furnace 


for such special purposes which are suggesting themselves every day, 


but enough has been indicated to give an idea of the extent of these 
applications. The type of furnace to be used is practically the same 
as the types indicated under B, but generally of a smaller output, 
1 to 13 tons being a maximum. Неге again simplicity in handling 
is the principal requirement, and the furnace must be easily adap- 
table to existing sources of electric supply. The cost of such a 
furnace will not be high, so that it seems that nothing stands in the 
way of a growing demand for electrica] furnaces of small sizes for 
special work. It may be interesting to give a few results from 
furnaces actually in commission for this class of work, giving some 
figures as to cost, &c. 

D.— The fourth class of electric furnace consists of the furnaces 
used for the reduction of iron ores. This type of furnace may be 
said to be more or less in the process of development, but several 
furnaces are at work, although the results have not been uniform. 
This is, of course, due to the composition of the various ores used. 
and therefore only some general points will be dealt with in this 
Paper, especially as our home industry is not so much concerned 
with this furnace at present. although with the rising prices of coal, 
and coke which are foreshadowed, the smelting of iron ores Бу 
means of electricity generated from coal even at home will become 
a possibility. At present, however, such countries which possess 
large deposits of iron ore and little coal, such as Mexico, Brazil. 
Canada, India, South Africa, Spain, &c., but which have ample 
water power, will derive immense benefits from the electrical 
furnace. | 

There are at present two different methods to be considered. Tho 
first is practically а small blast furnace combined with electric heat- 
ing. and the second utilises the refining furnaces of the Stassano and 
Héroult type. In the latter case steel is produced directly from the 
ores, but the ores must be very pure and the proportion of carbon 
and fluxes must be carefully adjusted. The ores used at Turin at 
the Stassano furnace consisted of finely ground hematite mixed 
with a limited quantity of carbon and flux, and moulded into 
briquettes. А 

For impure ores, magnetite, &c., which are generally found іп 
large quantities in the countries which possess little or no coal, it is 
more likely that a furnace of the blast furnace type will be selected. 
These ores are sometimes high in sulphur but free from manganese. 
In other cases titanium is present. The first experiments with such 
a furnace were made in Sweden at the Domnarfet Iron Works, and 
excellent results have already been obtained. 

' Taking an average for several casts, the production was found to 
be 2-44 tons of pig iron per electrical horse- power year, with a con- 
sumption of 5 kg. of electrodes per ton of pig iron produced. "The 
cost per ton of pig iron was 35s. 8d., taking power at 50s. per elec- 
trical horse-power per усаг. А source of trouble was the accumu- 
lation of carbon in the smelting chamber, which had to be removed 
by discontinuing the gas supply through the tuyeres, 

It may be taken for granted from the above experiments that 
with ore of over 60 per cent. iron in а 2,500 н.р. furnace, 3 tons per 
electrical horse- power per year may be counted upon. | 

The Paper concludes with a list of furnaces_in operation, 
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THE GLASGOW MAIN DRAINAGE AND SEWAGE 
DISPOSAL WORKS. 


Summary.—An account is given of the electrical features included in the 
immense drainage scheme recently laid down by the Glasgow Corporation. 
Among the features of interest are electric pumping, an electricity 
supply station and special electrical plant for clearing the catchpit. 


The third and last section of this important scheme was 
formally opened on May 2nd by Lord Provost McInnes Shaw. 

The whole scheme, next to that of the London County 
Council, is the largest of its kind in the world, and there are 
many features of novelty about the gear for handling the 
sewage of the large communities embraced in the scheme. The 
whole aim of the promoters, the Glasgow Corporation, has been 
the prevention of the discharge into the river Clyde of the 
sewage of the city. Since the opening of the first two sections 
there has been a marked diminution in the intensity of the 
effluvia given off by the river in the warmer months of the vear. 
The area at present embraced covers 414 sq. miles, and includes 
the whole of the city of Glasgow, with the burghs of Ruther- 
glen, Govan, Pollokshaws, Partick, Renfrew, Clydebank and 


the intervening portions under the county authorities of Lanark- | 
shire, Renfrewshire 


and Dumbartonshire. 
Negotiations are at 
present proceeding to 
prevent the discharge 
of free sewage into 
the river higher up. 
as at Hamilton, &c.. 
and also into the trib-- 
utaries of the rivers 
Kelvin and Cart, the 
first of which flows 
into the Clyde inside 
the city boundaries 
and the latter a little 
below the boundary. 
The river Clvde, 
which has been deep- 
enedandstraightened 
considerably during 
the last 60 years by 
the Clyde Navigation 
Trustees at enormous 
expense, 13 now sub- 
ject to the tides, and 
is deep enough to per- 
mit of the largest 
steamers entering the 
Glasgow Harbour. 
The necessity, there- 
fore, of preventing 
the Burghs of Paisley, &c., lower down the river discharging 
sewage without treatment 13 apparent. 

The first steps taken were to obtain Parhamentary sanction 
for the first section, that at Dalmarnock, embracing 11 sq. 
miles, in 1891. Subsequent additional powers were obtained 
between the vears 1896 and 1907, and the section embracing 
the whole of the north side of the river, amounting to 15 sq. 
miles, with works at Dalmuir, 7 miles down the river from 
Glasgow, was opened in 1902. The last section, with works 
at Shieldhall, opened last month, embraces, as indicated, the 


remaining area on the south side of the river, covering 151 sq. 
miles. к 


Еа. L—Inrerion VIEW 


The amount of sewage and proportion of rainfall drained 
from the area is estimated at 250,000,000 gallons per day. For 
its collection some 30 miles of new sewers had to he constructed. 
These sewers vary in size from 2 ft. 6 in. to 10 ft. in diameter, 
which is the size of the main sewers entering the respective 
works. The gradients vary from 1 in 25 to 1 in 2,800. Their 
depth varies from 4 ft. above ground to 60 ft. below the sur- 


The main feature on the northern side was getting across the 
river Kelvin, and for this purpose a pumping station was put 
down alongside that river, thus giving the sewage a lift of 
31 ft. 6 in. on the west side, whence it gravitates to the works 
at Dalmuir. 

On the south side, due no doubt to the comparative flatness 
of the original country, pumping into the main sewer had also 
to be resorted to, and a pumping station for this purpose was 
put down at Kinning Park. This latter gives a lift to the 
sewage of 28 ft., and forces it a further 17 ft. into the main 
sewer, whence it gravitates to Shieldhall, 3 miles off. 

Neither of these pumping stations presents anything of 
interest to electrical engineers, the pumps being of the steam- 
driven reciprocating engine type. 

The sewage from Govan and Renfrew and district is pumped 
at the Shieldhall works by three centrifugal pumps, and is 
given a lift of 21 ft. to bring it to the level of the Glasgow 
sewage. Entering the works at Shieldhall, which lies between 
the river and the main road between Glasgow and Renfrew, 
one is struck with the enormous volume of sewage to be dealt 
with. On the right are the main offices and on the left are the 
lime agitators and precipitation tanks, while in front are the 
main station and treating house. The whole works are self- 


contained — that is, 
electricity at 250 
volts is generated on 
the spot and every- 
thing is electrically 
driven. Another fea- 
ture that strikes one 
is that there are no 
belt drives, except 
for the tools in the 
mechanics’ shop. 
The lime agitators 
referred toarethreem 
number, and are for 
the purpose of keep- 
ing the lime mixture 
in a condition ready 
to be discharged into 
the sewage аз № 
enters the catchpit 
referred to later. 
For this agitating 
process the mixture 
passes into three 
biáckwork tanks,each 
measuring 100 ft. by 
30 ft. by 5} ft. deep. 
Along each side of 
each tank there are 
vantry rails, and on 


these rails runs back 
and forward, automatically reversing at each end, a specially 


made four-wheeled stirring arrangement, which in travelling 
keeps the lime liquid in a creamy condition, it being necessary to 
discharge a saturated solution into the wage at the catchpit. 
These travelling stirrers are driven by endless steel ropes 
fixed to the screens permanently, but passing over drums which 
are automatically reversed. These drums, of which there are 
three to each stirrer, are in turn driven bv a 15 н.р. Rees-Parker 
Roturbo motor, one motor to each stirrer, through speed- 
reduction gear and reversing clutches on the drum shaft. 
The lime mixture is conducted along concrete-lined ducts, 
aud there are suitable penstocks controlled by small motors. 
Passing on. we enter the mechanics’ shop, where are the usual 
machine tools for repair work and an overhead 8-ton hand- 
operated travelling crane. There are here two 10 Н.Р. and one 
5 н.р. motors. Next door is the boiler house, containing three 
Babcock & Wilcox chain-grate mechanically-stoked boilers, an 
an ash hoist driven by a 30 н.р. motor on to a line of shafting, 
and one stand-by Weir feed pump, a Claycross economiser, 


ок Main ENctiNE Room. 


face, and they pass under railway lines no fewer than 30 times. } driven by a 5 н.р. motor, and a large fresh-water storage tank. 


т | 
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Adjacent to the boiler house is the main engine room, as | 


shown in Fig. 1. Here are three Crompton-Howden 150 kw. 
steam sets generating at 255 volts, the generators being of 
shunt-wound direct-current type. The main and feeder dis- 
tribution switchboards by Lowdon Bros. are fitted with Whipp 
& Bourne double-pole circuit-breakers, Ferguson switches, 
Everett, Edgcumbe instruments and Reyrolle fuses, mounted 
on enamelled slate and of the usual construction. There are 
also an 8-ton hand-operated overhead travelling crane, two 
Mirrlees- Watson condensers, using the treated solution, by the 
way, for condensing purposes, and two air pumps. 

The pumps for the Govan and Renfrew sewage referred to 
above are also in this room. "They are of Drysdale's make, 
centrifugal type, driven by Howden engines. There is one 
24 in. diameter for dealing with 600,000 gallons per hour, one 
18 in. diameter dealing with 330,000 gallons, one 15 in. for 
240,000 gallons and two 10 in. diameter. The sewage entering 
these is controlled through hand-operated penstocks. 

Alongside the engine and boiler house is the men’s messing 
and other accommodation fitted up in the usual manner. 

Passing through the engine room we come to the iron liquor 
stores and tanks. These tanks are of special construction, 
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each pair of pan mixers. From here the lime mixture goes to 
the agitation tanks and back to the catchpit, which is in the 
house adjoining the lime store. 

This catchpit is 170 ft. long, 17 ft. deep and 16 ft. wide, 
tapering down to a depth of about 18 т. at the bottom. А 
part of it is seen in Fig. 3. Along each side are standard rails 
on which runs a unique piece of gear of special construction and 
the first of its kind. It isto the design of Mr. W. D. Hamilton, 
the consulting engineer. At Dalmuir a man is required to sit 
on the travelling carriage, but as this means sitting over the 
open sewer all the time during a shift, the disadvantage of such 
an arrangement was obvious, hence this development. 

As indicated in the photograph, it consists of a four-wheeled 
bogie carrying a bucket dredger and elevator. The sewage on 
entering the catchpit meets the lime mixture, which causes the 
solid matter to precipitate and settle at the bottom of the 
sloping-sided catchpit. This, therefore, requires constant 
clearing, obtained by the use of this special dredger. 
dredger is self-contained, and after starting requires no atten- 
tion. It automatically reverses itself at each end of its travel, 
in moving along the catchpit reils, by means of the kick lever 
(seen projecting downwards in line with the wheels) striking 
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being lined with oak, then a section of puddle, and another | a buffer fitted at each end of the catchpit. "This reverses the 


lining of oak, to prevent leakage and at the same time to stand 
the liquor's chemical action. These tanks beiug built in the 
ground necessitates the liquor being pumped into the catchpit. 
This Is effected by a double-ram suction pump by Brackett, of 
Colehester, driven by а 3 H.P. motor, direct coupled, situated 
In the adjoining oxidiser house. In this house are also the 
three oxidsier drums, as they are termed. The iron liquor, like 
the lime mixture, must be a saturated solution, and to keep it 
30 and prevent settling or precipitation these revolving drums 
are necessary, The drums are each 114 ft. long and 8 ft. 
ameter, and are constructed entirely of oak. The axles are 
also of oak and revolve on rollers. The drums are geared to a 
shaft which in turn is driven by either of two 30 H.P. motors 
through a suitable clutch gear. From the drums the liquor 
pTavitates to the catchpit. р 
| Adjoining is the lime store, capable of storing 1,000 tons of 
e In this store are also the four pan mixers for slaking the 
Ime and making the mixture. They work in pairs, and are all 
driven by а 30 н.р. motor geared to a shaft with clutches for 


clutch reversing gear on the opposite side of the carriage. 

The bucket convevor at the same time continues elevating 
the solid matter and empties it through a shoot into а truck 
following up behind. These trucks or waggons are specially 
made and used for this purpose alone. They are coupled ur 
as usual in railway practice, and move back and forth with the 
dredger. Being for standard gauge thev are despatched all 
over the country with the sludge for agricultural use, but the 
solids obtained are used principally Бу the Corporation them- 
selves on their sewage farms. Some of it is used and sold in 
cakes as a celebrated fertiliser. 

The whole dredger. carriage and elevator is driven by a 
30 н.р. motor fixed on to the carriage as seen. Current is col- 
lected in the usual way through a trolley and three wires. The 
starter for the motor is fixed to the back of the engine room 
wall, and the motor is a shunt-wound machine; hence the 
reason for the three wires seen in the view. 

Having dropped most of the solid matter in its passage along 
the catchpit, the sewage is now attacked by the iron liquor, 
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which enters at the end remote from the lime end. This liquor | motors, by Wright & Wood, all the motors—some 40 in 


number—are of Rees-Parker make, of Wolverhampton.. The 
Starting panels, two of which are indistinctly seen.in back- 
ground of view Fig. 4, are by Hamilton Bros., Glasgow. 

The principal engiheering contractors and electricians were 
Lowdon Bros., of Dundee and Glasgow. Sub-contractors :— 


is made to spray over the sewage by means of a baffle plate. 

The sewage then passes through a screening plant seen 
behind, and in the corner of, Fig. 3. "These screens are to 
remove any solids unaffected by the lime. They accumu- 
late at the screens and are removed by a stationary elevator, 
seen at the back in Fig. З, and discharged 
through a shoot into a truck standing 
below. 

These screens are of three different meshes, 
and can be removed for cleaning purposes 
periodically like ordinary sluices. For the 
hoisting of the screens on to the floor level, 
seen in Fig. 3, motor equipments are fitted 
aloft (see Fig. 4). Each of the grids or 
screens is fixed to a wire rope, which passes 
round a'revolving drum, which in turn is 
made to revolve through a friction clutch. 
The motors driving these are of 5 н.р. and 
of the Rees Parker shunt-wound type. This 
equipment stands on a raised gallery about 
15 ft. above floor level. Speed reduction 18 
obtained through worm and pinion in an oil 
bath. 

On this gallery are also the hand wheels 
operating sluices to close any screen opening 
when necessary. 

After screening, the sewage aud treated 
liquor passes on into the open air, and. bv 
means of suitable brickwork channels, is led 
into the precipitation tanks of brickwork, 


15 in number, and cach measuring 400 ft. by 60 ft. wide and | 


normally holding a depth of 8 ft. of treated sewage. 


each 115 ft. by 45 ft. by 10 ft. deep. The pumps are three in 
number, 9in. diameter and of Drvsdale's centrifugal type, 
each driven by a 20 н.р. motor. The clear liquor passes off 
into the river and the sludge passes through pipes 18 in, in 


Fic. 3.—Ca'TCUPIT DREDGER. 


diameter on to the specially built Corporation ste 
barge t.s.s. Shieldhall," by which it is taken met 
sea and there dropped. It is said that the purified 
discharged into the river can be drunk by human b 


out any ill effects : и Tae 
v 1 а!) e 3 
poses. , У case it 13 used for conde 


am hopper 
to the open 
liquor thus 
eings with- 
sation pur- 
With the exception of the economiser and oxidiser house 
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Ес. 4.—Screening PLant Motor EQUIPMENT. 


For structural ironwork of the lime agitators, mixers, &c., 


‚ Barrowfield Iron Works (Ltd.), Glasgow; valves and pen- 
Here it is allowed to rest for a time to allow the iron liquor | 


to purify it, after which it is pumped into two iron sludge tanks, | 


stocks. Glenfield & Kennedy (Ltd.), Kilmarnock; Arc Lamps 
in the engine room and precipitation tanks, &c., Gilbert. Are 
Lamp Co. 


The general scheme is due to Mr. А. B. McDonald, city 
engineer. 

The machinery buildings (sub and super-structure), sludge 
tanks and pump house and discharging gear, sewage disposal 
and treatment machinery, mechanical and electrical power 
and lighting plant arrangements are to the design and speci- 
fication of and have been carried out under the supervision of 
Mr. Wm. D. Hamilton, of Glasgow, to whom we are indebted 
for many details. 

The whole scheme, it is anticipated, involves an expenditure 
of £2,250,000, equivalent to an assessment rate of 7d. in the £1, 
but it is not anticipated that this maximum will ever be levied. 


STANDARDISATION OF FUSES.* 


BY Н. W. KEFFORD. 
(Concluled from page 268.) 


Summa y.— After pointing out the desirability of standardisation, the 
author gives particulars of tests on a number of representative types of 
fuses up to a capacity of 50 amperes, and discusses the ratio between the 
rated current and the normal fusing current. He then considers the 
general regulations for the construction and operation of standard fuses 
and describes а non-interchangeable fuse system. Ho refers to the 


testing of fuses, and finally puts forward some suggestions as the basis 
of à specification for standard fuses. 


General Regulations for Construction and O peration .-—While it 18 
not desirable to specify too rigidly the constructional details to be 
embodied in standard fuses, yet it appears imperative that a few 
general principles should be laid down for the guidance of manufac- 
turers, and one or two essential features should be demanded. Аз 


T mpe of th: extreme necessity of ія, it may be mentioned 
g o а \ ‘ #11 : А : 
at m fuses Т , and T, the fus» wire is soldered at each end into & 


small terminal plate. The distribution of the masses of metal 
is such that" 


is such that/all the fuses of this type which were tested opened 
16 circuit Һу melting the soldered connection; had the full 
rated pressure of over 500 volts been maintained, the arc, consequent 
* Abstract of a Paper read be 
Institution of Electric 


wd. fore the Birmingham local section of the 
М Engineers. f 
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on the separation of the wire from its terminal plate, would have 
spread speedily and consumed the entire fuse fitting and terminals 
until the circuit was broken elsewhere. In a second line of 
fuses (В) of the totally enclosed or cartridge type, also rated for 
over 500 volts maximum pressure, a solid single link of soft fusible 
metal is used, containing a volume of metal nearly 15 times as great 
as that contained in another make of cartridge fuse of the same rating. 
This protective device is completed as an explosive of a most. dan- 
gerous kind by the provision of a number of vent holes in the metal 
cap at each end. 

If any efforts to increase the efficiency and serviceableness of fuses 
are to be successful it is inevitable that bare wire fuses should be 
abandoned ; and the logical consequence of the standardisation of 
small capacity fuses is the introduction of a simple method by means 
of which the control of the fuse capacity on any circuit is placed in 
the hands of competent persons only. This requirement of non- 
interchangeability is far-reaching in its effect on fuse design, since it 
involves the abolition of all fuse fittings having two exposed ter- 
minals, and in so doing leads half-way to the requirement dictated by 
safety—namely, that no terminals whatever should be exposed on 
fuse fittings intended for use in private houses or public situations. 

Ап ideal system for safeguarding a circuit against over fusing 
should consist of some small separate part or adjustment which can 
be suitably set by an electrician either to restrict the capacity of the 
fitting to the present current or so as to allow a definite margin for 
increasing the size of fuse consistent with the dimensions of the wiring 
or apparatus. Although it is admitted that no non-interchangeable 
system will do away with the deliberate over fusing of the circuits, 
yet sufficient will have been attained if accidental over fusing is 
made impossible and an obstacle is placed in the way of using hair- 
pins and similar well-known substitutes for the legitimate article. 

In order that the idea of non-interchangeability may be fully 
grasped, reference may be made in detail to what is, so far as the 
author knows, the only type of fool-proof fuse on the market. The 
loose pieces or “ gauge-rings " B, B! (Fig. 5) consist of a steatite ring 


Fic. 5.—ExAMPLE ОР NoN-INTERCHANGEABLE FUSE SysTEM. 


of constant external diameter, but having the diameter of the hole 
varying with the rated current. One of the terminals with which the 
cartridges D, D! make contact is situated at the bottom of the cylin- 
drical hole in the steatite ring, and unless the stud A, А! is of equal 
diameter or smaller than this cylindrical hole, contact cannot be made. 
Thus B and D are gauge ring and cartridge for 10 amperes, whilst 
b: and р! are the corresponding parts for 30 amperes rated current. 
The rings B for all capacities screw interchangeably into the same 
terminal block, but it is evident that a cartridge, D!, for 30 amperes 
vill not make contact through its stud A' with the terminal C which 
lies at the bottom of a ring, B, for 10 amperes. It is, in fact, im- 
Possible to insert D! in a fuse fitting containing a gauge ring. B, of 
smaller capacity. Needless to say, each rated current has its own 
Special diameter of stud and gauge-ring orifice. 

Bare wire fuses, or rather fuse fittings, in which a conductor can be 
гы inserted by the user, are incompatible with protection against 
overloading. Two other objections of equal weight against exposed 
fuse wire are their liability to scatter molten or hot metal and the 
rapidity of corrosion unless certain non-active metals are used. The 
first objection holds good of all metals, but more particularly of low 
melting point metals, of which a larger volume is requred than if 
copper or silver were employed. The second objection is especially 
applicable to copper, which in many other respects is an excellent 
fusible metal. | 

If, оп the other hand, we examine the case for fuses of the totally 
enclosed type, we have the following outstanding advantages: 
(1) The fuse wire is less liable to corrode or become injured, 
and therefore enclosed fuses lend themselves to exact calibration. 
(2) Tampering with the fuse wire is difficult, and a system of non- 
interchangeability is greatly facilitated. (3) If properly designed, 
no molten or hot matter can be thrown about. (4) Perfect operation 


can be obtained on heavy overloads at full voltage. (5) Less metal is 
required, and the weight and size of the complete fuse fitting is 
reduced. 

The principal objections raised against enclosed fuses are mainly 
questions of cost, the impossibility of inspecting the fuse wire, and the 
difficulty of ascertaining with certainty when the fuse has blown. The 
first-named objection appears to be almost wholly fictitious if account 
is taken of the frequency with which not only the fuse wire of an open 
fuse is melted, but the holder itself is either cracked or so fused as to 
be useless. Engineers do not seem fully to recognise how much more 
severe in many cases is the effect of fusion produced by a heavy 
gradual overload at full voltage as compared with the effect of a 
severe sudden short-circuit. Fuses of the china holder type are 
often reduced to a useless condition by an overload, whereas they 
may withstand repeated short-circuits of a severe character without 
great damage. The ashestos protection now largely used, although 
fairly efficient when new, soon loses its efficacy after repeated blow- - 
ing of the fuse, and 13. moreover, frequently discarded altogether. 

With regard to the deficiency of enclosed type fuses in not per- 
mitting inspection of the fuse wire or giving reliable indication of 
fusion, the latter is a mechanical detail which can be quite satisfac- 
torily solved, as is shown by the arrangement adopted in a new type 
of enclosed fuse recently put on the market. Fig. 6 shows the design 
of indicator referred to. The diagrams are self-explanatory. 

The demand for exposure of the fuse wire has arisen from the cus- 
tom of inspecting a fuse, say of copper, either for the purpose of 
seeing what progress oxidation has made or to determine by its red 
glow or otherwise whether it was being unduly overloaded. The 
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Ею. 6.—EXAMPLE OF CARTRIDGE FUSE WITH "SNSELF-TESTING ” 
INDICATOR. 


oxidation of a fuse is, аз we have seen, harmful and unnecessary, and 
the rating and design of standard fuses should be directed towards 
minimising its occurrence; similarly a well-considered and con- 
sistent rating will in time enable the user to become familiar with the 
overload capabilities of a fuse of certain capacity. For fuses of the 
capacity under discussion a completely enclosed design is the only 
one which enables any set, of standards to be followed or enforced 
with reasonable success. 

Stress may be laid on four points essential to the satisfactory 
operation of any fuse, whether of the open-wire, tubular or totally- 
enclosed type; these are: (1) The volume of fusible metal should be 
reduced to the minimum compatible with correct rating and moderate 
temperature rise. (2) The fusible metal should be subdivided so that 
the ratio of exposed surface to cross-section does not fall below a 
figure depending on the design. (3) The provision of cooling arrange- 
ments adequate to extinguish the arc formed on overload. (4) In 
exposed wire fuses the provision of sufficiently free expansion space 
to prevent explosion when a short-circuit occurs. In enclosed fuses 
the same end must be attained by precisely opposite means, and no 
opening or weakness of any kind is permissible in the enclosing case. 

It is interesting to notice how the fulfilment of requirement (2) 
naturally leads to the cartridge design of fuse, since only in this design 
can the proper subdivision of the fuse wire be guaranteed. The 
effect of neglecting proper subdivision as well as the use of too much 
metal is shown by photographs reproduced in the Paper. It is un- 
fortunate that instead of attacking the problem of an enclosed fuse 
in an appropriate manner, some designers have considered that the 
simple enclosure of an open-type fuse would produce the desired end. 
The use of soft metals, such as tin, lead or zinc, is to be deprecated 
although with very careful design successful use may be made of the 
non-arcing property of the last-named metal. 
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When a filling powder is adopted it is important that the fuse wire 
and filling should be free from any mutual chemical action, even 
when subjected for а long time to alternate heating and cooling. 
Fillings containing a capsule of liquid, or any hygroscopic or moist 
substance, are bad in principle, and may be the cause of violent 
explosion or of chemical corrosion of the fuse wire. "Tests carried 
out on a very large number of filling materials lead to the conclusion 
that the most suitable for use in enelosed fuses are thoroughly dry 
uniform powders of completely inert substance. 


Tests of Fuses.-—The most important tests which a fuse must pass 
successfully in order to demonstrate its reliability are: (1) Àn insu- 
lation or pressure test (a) between all live metal parts and earthed 
metal parts, (b) between the two opposite poles of the fitting when no 
fuse is in place and when a blown fuse is inserted. (2) Tests for 
operation with gradually increasing current at normal voltage until 
fusion occurs. (3) Short-cireuit tests at normal voltage. In addi- 
tion to the above texts, measurements should be made of the tem- 
perature rise of accessible parts of the fitting and of the voltage drop. 
A pressure test of at least. 1.000 volts above the working pressure 
should be withstood without breakdown. Experience shows that 
under certain circumstances a risk of dangerous shock may be created 
by the use of hygroscopic materials like fibre, asbestos or strawboard 
between the terminals ; leakage may occur suflicient to give a severe 
shoek when it is thought that the operation of the fuxe has rendered 
one terminal " dead." Test 2 is of extreme value as an indication 
of the behaviour of the fuse under the conditions which in practice 
most frequently lead up to fusion, The fuse under test should be 
connected in circuit With an adjustable resistance and a battery ог 
penerator giving the maximum normal voltage for which the fuse 
is designed. ‘The current is increased gradually so that the fuse has 
time to attain approximately its steady temperature for each value 
of the current. ‘Тиз procedure is followed in three or four steps 
until the fuse blows. The circuit should not be opened by other 
means until all arcing or glowing has ceased. The formation of a 
continuous are after fusion must be considered as а property even 
more dangerous than faulty performance under short-circuit con- 
ditions, the latter consisting generally of a violent explosion and 
scattering of the fuse fitting without necessarily giving rixe to the 
great fire risk which always attends imperfect operation under 
gradually increasing overload. — It is surprising how large а percent - 
age of sample fuses utterly fails under this test. 

The value of a short-circuit test as a criterion of the goodness of a 
fuse depends to a large degree upon the manner in which the term 
* short-cireuit " is interpreted. A fuse of the smallest size may be 
inserted in an auxiliary circuit on the switchboard of a central station, 
in the closest proximity to the “bus bars transmitting thousands of 


produce fusion within four hours. The minimum value of the ratio 
a= (limiting current)/(rated current) shall be 1:54, and the maximum 
value shall not be higher than 30 per cent. above the minimum. 
correctly proportioned line of fuses a should decrease from the 
maximum to the minimum values specified, as the size of the fuse 
increases from the lowest to the highest capacity. 
is based on the assumption that silver is the lest metal for fusible 
links, taking into consideration its permanent character, the small 
volume required and its “ clean " action when breaking the circuit. 


In a 


This regulation 


(f) Sluggishness of Action and Time Element. —Standard fuses 


shall be so rated and constructed th 4 when loaded with 50 per cent. 
above the limiting current they wili fuse within 1 minute. The actual 


time required for fusion shall be taken as a measure of the “ time 
element " of the fuse. 


(y) Standard Rated Currents and Voltages.—Every fuse shall be 


clearly marked with its rated current and the maximum voltage for 
which it is suitable. 


'The standard rated currents and voltages sug- 


gested are as follows: Maximum voltage, 250.—2, 4, 6 and 10 am- 
peres. 


amperes. 


Магітит voltage, 500.—2, 4, 6, 10, 15, 20, 30, 40 and 50 


3. (A) Temperature Rise.—When loaded continuously with 80 per 


cent. of the limiting current no exposed part of any fuse fitting shall 
attain a temperature exceeding 100°C. above that of the atmosphere. 


(k) Insulation.—Fuse fittings shall be tested for insulation between 


terminals with the fusible portion removed and between the live parts 
and ** earth ` with the fusible portion in place. 


(1) Operation.—-Fuses shall be tested for satisfactory operation on 


overload and short-circuit in accordance with the specified arrange- 
ments for carrying out such tests. 


LONG DISTANCE WIRELESS TESTS.* 


-— — —— 


In its quest for the most efticient wireless telegraph apparatus 


the U.S.A. Navy Department is now having tests made between its 
ships and shore stations. 


While the present installations are giving 


very satisfactory results, it has been apparent for some time that, 
no matter how carefully tuned, communication is not certain over 
any considerable distance without the песезсату power behind 
the xpark to overcome the immense amount of interference caused 
hy the wireless apparatus on almost all seagoing vessels of any 
importance and through atmospheric disturbances. 


Some months ago the Navy Department invited tenders for high- 


powered transmitting and long-distance selective receiving sets, 
and the National Wireless Telegraph Co., builders of the Fessenden 
apparatus, secured the contract and are now endeavouring to fulfil 
the conditions prior to the tender being finally accepted. 

Roughly, the scheme is to have a high-power installation at 
Washington, which will be a kind of master station ; the mast to be 
an iron structural one about 600 ft. in height and the transmitting 
apparatus to be rated at about 50 kw. Other naval stations will 
also be equipped, but to a lesser extent, with sets of about 25 kw. 
capacity, and the battleships and first-class cruisers will have 10 kw. 
installations, all of high frequency and capable of communicating 4 
distance of 1,000 miles during either daylight or darkness. It із а 
well-known fact that wireless communication is many times better, 
possibly as much as three times, during darkness tban it is in the 
daylight ; and for а wireless company to undertake to communicate 
regularly in the daytime a distance of 1,000 miles is an undertaking 
of no small magnitude. If accomplished it will mean a great 
advance in the art of wireless telegraphy. The company are partly 
relying on the theory that with high enough frequency the effect of 
the sun's rays will be neutralised and communication will be the 
same either by day or night. 

In conjunction with the Navy Department the National Wireless 
Telegraph Co. began experimenting last August, having installed 
on the U.S.S. “ Connecticut " a high-frequency, 25 kw. transmitter. 
But, partly from the necessity of having to instal the apparatus, 
several decks below the main deck and having no adequate means of 
getting full power into the antenna due to the great loss on account 
of induction, the tests with the “ Connecticut " have for the present 
been abandoned, and are now being carried on with 10 kw. trans- 
mitters, one of which is installed on the scout cruisers '* Birmingham " 
and “ Salem " and with the 50 kw. station at Brant Rock, Mass., 
and the Atlantic naval shore stations. These scout cruisers are 
admirably adapted for this work, being swift in speed and having 
wooden masts; the wireless station being placed in the open on the 
after part of the bridge, thus giving a free lead for the antenna. 

A diagram of the connections of the 10 kw. Fessenden trans- 
mitter, as installed on the “ Birmingham " and “ Salem," is shown 


kilowatts, and the safety of the whole plant may be imperilled by the 
failure of the fuse to sever a faulty circuit cleanly and. promptly. 
Perfect operation on short-circuit is a matter of careful design, and 
entails neither increased cost nor elaboration. Since fuses of all 
capacities are liable to be subjected to short-circuit conditions of the 
наше severity, it is not advisable in specifying the method of carrying 
out short-circuit tests to differentiate between fuses for various rated 
currents. Thus the “ standard short-circuit ° should not be defined 
as a maximum possible short-circuit current 20 or 30 times the rated 
current of the fuse under test. An adequate but not too severe 
short-circuit test for fuses up to 50 amperes rating is provided by the 
following rules, which have been followed in all tests carried out by 
the author: (1) The source of current should be a battery having an 
open-circuit Р.Ю. 10 per cent. higher than the rated maximum 
voltage of the fuse under test. and capable of giving 500 amperes 
without the terminal voltage dropping by more than 5 per cent. (2) 
The total resistance of the test circuit, including the fuse, should be 
adjusted to correspond to a steady current of 1,500 amperes produced 
by an E.M.F. equal to the rated maximum voltage of the fuse. (3) 
On closing the main switch the fuse should blow without a continuous 
arc being formed or any explosive violence. 


The following suggestions are put forward as a basis for the dis- 
cussion of a specification for standard fuses :— 

1. (a) Material for Fuse Wire.—The fuse wire must not corrode or 
permanently change its conductivity or physical structure. 

(b) Non-interchangeability.—Fuses up to 50 amperes rated current 
should be provided with a simple arrangement by means of which 
the capacity of the fuse which can be inserted by a non-technical user 
js restricted within definite limits. 


(с) Type of Fuse Recommended.—To facilitate compliance with (a) 
and (b) above, and generally to render standardisation practicable 
and useful, an enclosed cartridge ty pe of fuse is recommended. 

(d) Indication of Fusion.—All fuses must be provided with a simple 
means for detecting fusion merely by inspection of the fitting. 

2. (e) Rating.—The rated current marked on the fuse shall bear a 
detinite relation to the limiting current, or least current which wil] 


* Abstract of an article in the “ Electrica] World." 
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in Fig. 1. The motor-generator set consists of a 10 kw. Genera] 
Electric, 500-cycle, 110-volt, 2,000 revs. per min. single-phase 


alternator driven by and directly connected to a 14 н.р., 120-volt. 


direct-current motor. Also directly connected on the alternator 


and motor shaft and on the outside end of the alternator is a syn- ` 


chronous rotating spark-gap consisting of a hard rubber disc, 4 ft. 


in diameter and 1 in. in thickness, on the periphery of which is a. 


brass band. In this, set at uniform distance from each other, are 30 


brass spokes, there being a spoke for each field coil of the alternator.. 


These spokes are 3$ in. in length, and terminate in a small brass ball 
on the end. The spark-gap is completed by two stationary ter- 
minals set at equal distances and opposite each other on either side 
of the rotating disc, being highly insulated in porcelain and contained 
in a frame, which also encloses the rotating part, and by means of а 
worm gear can be turned through a small arc so as to adjust the 
stationary part in proper relation to the revolving part of the gap. 
When so adjusted a spoke comes opposite both of the stationary 
terminals at the exact instant maximum potential obtains in the 
condenser, thus producing a discharge across the gap for every 
alternation, or 1,000 discharges per second. The heating prevalent 
with a high frequency is dissipated by the windage of the rotating 
member and the spark given off forms a high, pure musical note 
easily detected through even strong interference. The distance 
between the stationary and rotating part is from } ір. to } in. on 
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Fic. 2.—SELECTIVE RECEIVER 


and, therefore, the coupling of the two circuits, can be varied, the 


coupling being in all cases purely inductive. There is still another 


inductance made simiJar to the others and placed in series with the | 
antennz and used as a loading coil by means of which, and the 


inductive coupling, the wave radiated is made extremely “ loose," 
there being practically but one wave. Each of the inductances 
can be revolved and by means of a wheel spring contact turns, or 
parts of a turn, may be obtained. All of the connections in the 
secondary circuit are made with 1 іп. strip copper to keep down 
induction. | 

The transmitting key, placed in the primary circuit of the trans- 
former, is of the relay and series break type, consisting of a standard 
telegraph key shunted by a condenser in series with an electromagnet 
which operates the main key in the primary. The receiver used 
with this set is known as the “ Fessenden I. P.," or interference pre- 
venter type. It tunes extremely sharp, and the only objection to 
it is the somewhat lengthy time required to make the proper adjust- 
ments. The receiver connections are shown in Fig. 2. The antenna 
is led in singly to à variable inductance coil, after passing through 
which it divides into two branches and the two branches are brought 
to a common earth. In each branch or leg is a variable condenser 
and a variable inductance, the primaries and two oscillation trans- 
formers. The detector circuit is inductively coupled and contains 
the secondaries of the two transformers and the detector, which is of 
the well-known Fessenden electrolytic type, and 
having the usual telephones and potentiometer 
connected in multiple around it. The fine 
platinum wire is adjusted by a very fine gearing, 
which is graduated to show the depth of immer- 
sion in the electrolyte composed of a 20 per 
cent. solution of nitric acid. Shunted around 
the detector is a variable condenser, which 
acts to neutralise the effect of the inductance, 
and a sharper coupling is therefore obtained 
on the transformers. 

The antenna as swung оп the “ Birmingham " 
and “ Salem ” is made of standard phosphor- 
bronze antenna wire and the grid consists of 14 
of these wires run lengthwise of the ship and at 
equal intervals cross-connected by 15 other 
wires. The lengthwise wires are spaced 3 ft. 
apart, and the whole is suspended on two 
2} т. iron pipes. The antenna is led down 
into the transmitting and receiving room in 
the form of a loop, there being seven wires 
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either side, making a total gap of from } in. to $ in., but which, in | bunched to form a short fan on either side. This permits the use 


fact, amounts to about 1 in. on account of the spark jumping a little 
before and hanging on after the spoke has passed the terminals. 


of either a single or looped antenna for receiving. The suspension 
of the whole antenna from the masts is by а hemp bridle and down- 


The transformer is rated at 10 kw. and has oil insulation. The | hauls at both ends and Locke high-tension petticoat porcelain 
ришагу voltage is the same as that of the alternator, namely, 110 | insulators. 


volts, and from the secondary a voltage of either 25,000 or 12,500 
can be obtained. There is а choke coil at each secondary terminal 
to guard against kicks, and in addition the transformer is protected 
by an adjustable safety spark-gap connected across its terminals. 
The current through the primary is usually constant, a spark of one 
Intensity being used, but, when necessary, the current is regulated 
by varying the field strength of the alternators. The secondary is 
connected directly across the terminals of the rotary gap, across 
Which, in turn, is also connected the main condenser in series with 
& vanable inductance. 

This condenser, for a 10 kw. transmitter, is of small size, having 
only a total capacity of 0-09 mfd. It is made in two sections, each 
section being separately contained in a steel cylindrical] tank about 
1} ft. diameter and 4 ft. high, suspended from an insulated wooden 
frame and made absolutely air tight. The condenser plates consist 
of steel discs, in. thick by 1 ft.diameter. The tanks are subjected 
to an air pressure of 250 lb., which forms the dielectric for the con- 
denser plates. The series of plates in each tank are connected in 
multiple, and the two groups connected in series, the series connec- 
tion being made by earthing a terminal of each condenser to the side 
of tbe tank, and the tanks being metallically connected together. 
The other terminal is taken through heavily insulated porcelain 
bushings in the top of the tanks. From the two outside terminals 
and from the common terminal leads are taken to three copper 
cylinders ] ft. in diameter, which are adjustable and form a safety 
Valve for the condenser against excessive charging. 

The closed circuit inductance connected in series with the con- 
denser consists of 100 turns of jy in. by } in. copper ribbon wound оп a 
wooden cylindrical frame 18 in. in diameter and suspended on a 
Wooden axle. Suspended on the same axle is the antennae induct- 
ance of the same size and turns as the closed circuit inductance and 
movable in relation toward or from it so that the mutual inductance, 


Early in March the two scout cruisers left Hampton Roads, Va., 
with a number of expert National Wireless Telegraph Co.’s operators 
on board for an extensive test, which, if successful, will mean the 
general introduction of high-frequency transmitters into the U.S.A. 
navy. 


THE ORIGIN AND PREVENTION OF CURRENTS ІХ 
BEARINGS.* 


BY L. ADLER. 


Summary.—The author discusses the causes which lead to the presence 
of currents in the bearings of electric machines, and proceeds to show how 
the injurious effect of the same depends on the current density and bear- 
ing surface. Lastly, means are discussed whereby this nuisance can be 
avoided. 


Amongst the various problems and phenomena brought out 
by the development of electric machines, and more especially 
of those designed for high speeds, the existence of pulsating 
currents through the shaft, bearings and bedplate becomes of 
importance. These currents make themselves chiefly felt by 
their injurious effects, such as pitting of the shaft and bearing, 
also by making the oil impure. 

In normal generators and motors we can distinguish between 
those where the main field is produced by continuous current 
and those where the same is produced by alternating. We 
shall first consider the flux distribution in the former class. The 


Se л Е 
* Lecture delivered to the Elektrotechnischer Verein in Vienna. 
Abstracted from “ Electrotechnik und Maschinenbau." 
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flux leaving a north pole splits up into two parts, Ф, and Фф», | 


either one or both of the lines of force passing round the 


which pass through south poles on either side, thence to return | machine. Hence we have the following cases :— 


again to the north pole. From the general equation of the |. (a) Thedissymmetry or opposing flux X occurs in 
magnetic circuit, 


magnetomotive fo 
Flux= 088 tom tive f ree 
magnetic reluctance 


we have AT т dr AT 
10 10 
Mu КЫ >= 
qu 922 


both lines 

of force to the same degree (Fig. 1)—/.e., M 

(b) The dissymmetry occurs in both lines of force, but not 
to the same extent (Fig. 2) —7.е., ХХ ||. 

(c) The dissymmetry only occurs in one of the fluxes (Fig. 3) 
—1.е., X, or X,,—0. 

In case (a) the two opposing fluxes neutralise one another 
completely, and no current will be induced in the shaft. In case 
(b) the current through the bearings will be proportional to the 


т^ 


where Ц, q, and д, denote the length, section and permeability | difference X = X,— X,,. Сазе (c) is really part of case (b). 


re pectively of the several parts of the one path, and [,, qa and 
из those of the other. 


From these possibilities of flux variations in machines with - 


| continuous-current excitation a number of conditions for the 


With the usual assumption that the several magnitudes existence of currents in the bearings can be deduced 


= 1,9, =92 and p,=p,, it is clear that with a constant M.M.F. 
Фү=Ф,„= 9 


In practice, however, it sometimes happens that the re- 
luctances of the two paths are by no means the same, so that the 
flux is not equally distributed. 

_ Buch cases are of two kinds : (1) Those due to the construc- 
tion ; (2) Those due to inequalities in the magnetic circuit. 

The first group is by far the more important, and the chief 
trouble here is due to splitting the stator. From experiments 
made by Punga and Hess the gap thus introduced in the case 
of well-constructed parts can be taken as 0-2 mm. to 0-3 mm. 


Fic, 1. 


To the latter group belong all such instances аз are due to 
bad erection or faulty material, whereby the reluctance of the 
path carrying Ф, is different from that carrying Ф,. 

To represent the dissymmetry in the flux distribution mathe- 
matically we can proceed as follows :— 


[$i] [$i] 

[,] = - LX]. 
That is, we assume the armature flux to be equally distributed, 
and the part which has the greater reluctance to overcome is 
assumed to have an opposing flux, X, which—as will be seen 
later—is capable of inducing a pressure in the shaft circuit. 
Now, in order that a current can exist in the shaft, bearing and 
bedplate, the flux producing the same must be interlinked with 
the shaft and pulsate regularly, as in a transformer. То obtain 
a clearer insight into what goes on, we can imagine the lines 
of force to pass completely round the machine in two opposite 
directions, as suggested by Dr. Fleischmann, instead of the 
usual method of considering each pole pair by itself. The points 
where the opposing flux X occurs, due to the varying reluc- 
tance, comes alternately into the region of north and south pole, 
so that this flux will consequently fluctuate periodically, and will 
reach its positive and negative maximum when these critical 
points lie exactly between two poles. "These points of varying 
reluctance can occur at one or more points in the machine in 


[x1 = [03) + xa) + (х) —EGco) + (x4)] 
(х) = (x1) — (xxt) 


Гіс. 2. 


For example, if the stator is split into two halves it can be 
easily seen from Fig. 4 with equal X's we get саве (a) with 6, 
10, 14, 18, &c., pole machines ; whilst with 4, 8, 12, 16, &c,. 
poles, both X's occur in the same line of force round the machine, 
and we get case (c), Fig. 5. 

Hence, if the machine is split into n parts, case (c) occurs 
when the number of poles is divisible by 2n. This gives one 
fundamental condition for the existence of currents in the bear- 
ings due to construction. | 

Again, when the stator is not round, currents in the bearings 
can also be set up. According to where the want of rotundity 
exists, case (b) or (c) can occur. 

X On the other hand, if the revolving magnet wheel is not 
round, or if the poles have not all the same length. or, again, if 


х= хм Xat Xs 
ix) - [xi] 
хүү=Ө. 
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the distances between the several poles are unequal, none of 
these can give rise to currents in the bearings ; for the resultant 
flux in the shaft in these cases does not pulsate periodically, but 
is continuous in one direction. 

It is also interesting to see how these currents can be pre- 
sent when plates of different permeability are used. This 
results in case (b). As the rotor revolves the resultant flux 
changes its sign, and consequently fluctuates with the fre- 
quency of the machine. | 

Coming now to asynchronous machines, it is easily seen tha: 
the only practical difference between these and machines ex- 
cited by continuous current is that in the former they occur, 
not only when the machine is running, but also when at rest. 
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If now the points where the stator 18 split Пе symmetrical with 
respect to the two lines of force round the machine, no opposing 
flux X can exist. Hence, with alternating fields, in addition 
to the three cases which occur with continuous-current excita- 
tion, there is a fourth—namely, where the position of the vary- 
ing reluctances does not fall directly in either of the two lines 
of force round the machine, but is symmetrical to both. Thus, 
in a three-phase motor with split stator, one phase is generally 
quite symmetrical, whilst the other two are equally unsym- 
metrical with respect to the place where the stator is split. 
Under these conditions only the latter two phases can give rise 
to currents in the bearings. Similarly, with two-phase 
machines, one will generally give rise to these currents, whilst 
the other will not. 

Though the theoretical possibility of dissymmetry in machines 
may be great, yet in practice only those cases are of importance 
where the flux and currents in the shaft assume appreciable 
magnitudes. Let R be the reluctance of one of the two lines 
of force round the machine, and r that corresponding to the 
existence of the flux z in the shaft (in split stators the reluc- 
tance where split occurs), then we have 


dr 4T 
; _ 10% АТ | 0 
I R y; 9531774 == Rar 


Then the value of r/R will be a measure of the magnitude of X. 
The larger the diameter and the larger the number of poles in 
the machine the smaller r/R will be. Hence, in high-speed 
machines with few poles, the phenomenon of currents in the 
bearings will be more pronounced. The ratio r/R will also be 
smaller the larger the ratio of ampere-turns required for the 
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gap to total ampere-turns. Thus induction motors will be 
much more liable to such currents than synchronous machines, 
which have larger gaps. 

Üwing to the very varying contact resistance between shaft 
and bearing and bearing and bedplate (resistances of the order 
of 0-001 to 0-00001 ohm and less), it becomes impracticable to 
caleulate these currents. The important factor, however, 13 
the current density. But the magnitude of the bearing surface 
18 also indeterminable. It must suffice, therefore, to know 
what magnitudes the currents and current densities in a 
machine can assume, and prevent the same by suitable means. 

To find out the value of the current density which can cause 

amage, tests were made for several weeks at the works of the 
A.E.G. Union Elektrizitäts-Gesellschaft, in Stadslau, with 
Various shafts and bearings through which known currents 
werc passed. As a result of these it was found that, with 
ordinary soft metallic alloys for the bearing linings, harm- 
ful effects on the shaft were produced when the density 
exceeded 15 to 20 amperes per square decimetre of bearing 
surface. Since now the current density is under 15 amperes 
Ptr square decimetre in most practical cases, the shaft surface 
will be seldom injured by these currents. This is an advan- 
tage, for it is much simpler to re-line a bearing than to turn 
down the shaft. 
m 26 а the pitting of the bearing the oil loses its purity 
же Mod У on account of the metallic particles set free. An 
: Уыз, however, showed that these impurities were of a 

Th nical nature rather than chemical. 

* quite black discoloured oil has 
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viscosity than pure oil, which explains why the presence of 
currents in the bearings is very seldom due to the warming up 
of the bearings. 

For the purpose of measuring the currents in the bearings 
of a machine, the bearing was completely insulated from the 
bedplate by means of a shect of presspahn, also metallic con- 
tact of the bolts was prevented by means of insulation. An 
ammeter was then placed between the bearing and bedplate. 
Care had to be taken to make the resistance of this path as low 
as possible to prevent these currents being diminished. 

Measurements were taken on a 12-pole three-phase induc- 
tion motor built for 700 н.р. at 3,000 volts, the stator of 
which waé split. The pressure between bearing and bedplate 
was 1:3 volts with normal working pressure applied to stator. 
At rest, the current in the bearings measured 99 amperes; 
when running this fell to 75 amperes. This large decrease 
in the current when running was due to increased resist- 
ance caused by the better supply of oil between the contact 
surfaces than was the case when at rest. "With alternating 
currents the variation of the resistance of the oil layer 
varies little with the current, whilst with continuous cur- 
rent the resistance falls off rapidly as the current is in- 
creased, and reaches а minimum with a current density of 
about 6:5 amperes per square decimetre. This characteristic 
property with continuous current may be due to electrolytic 
action. In another case of a 16-pole three-phase motor for 
600 н.р. at 5,000 volts, the current in the bearings decreased 
from 150 amperes at rest to 90 amperes when running. The 
pressure between bearing and bedplate was 1-8 volte, so that 
the loss in energy due to these currents is only a small fraction 
of the total losses of the machine. 

From the foregoing it will be seen that by facilitating the 
lubrication and improving the bearing surface the currents 
through the latter can be greatly reduced. As an example of 
this, it was found that by carefully scraping a bearing which 
had begun to show signs of pitting, the current was reduced 
from 200 to 35 amperes. | 

Another means adopted by certain firms for preventing these 
currents passing through the bearings is to provide a shunt 
path by means of placing a special ring on the shaft and leading 
the current directly to the bearing pedestal by means of copper 
brushes. Measurements made by the authot, however, showed 
that, owing to the low resistance of the path through the bear- 
ings, this method only reduced the current to about two-thirds 
or one-half of its previous value. 

The only means of preventing these currents entirely is to 
interrupt the circuit. Though several ways for doing this 
suggest themselves, the simplest and most practical is doubtless 
the insertion of insulation between bearing and bedplate, and 
also insulating the bearing bolts, if necessary. This method 
can also be applied to machines already in operation. 


ELECTRICAL TRANSMISSION OF MUSIC.* 


DEVELOPMENTS IN THE CAHILL TELHARMONIC 
SYSTEM. 

The general features of the Cahill Telharmonic system + for 
generating currents of the proper frequency and amplitude at a 
central station, and superposing and transmitting them to numer- 
ous distant points for the purpose of producing music by means of 
electromagnetically vibrated diaphragms, are well known. During 
the past three years important changes have been introduced in 
the equipment, and the results now being obtained with a larger 
plant, which is being completed in the Cahill laboratory at Holyoke, 
Mass., are even better—in some ways strikingly better—than those 
secured with the equipment formerly in service in New York. The 
power and breadth of effects and the range of expression have been 
greatly increased. The mechanism has been simplified and the 
keyboard can now be manipulated by any skilled organist or piano 


ж Abstract of an article in the “ Electrical World." 
t A short description of the Cahill telharmonium was given by Sir W. 
Н. Preece in a lecture before the I. E. E. in March, 1908. See Tue ELEC- 


а considerably higher | rrician, March 20, 1908, p. 873. 
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player after only a few trials, with results much more pleasing than 
they can obtain with the instruments upon which they have spent 
years in study and practice. But, notwithstanding this, the instru- 
ment has a new technique, a thorough mastery of which is not 
easily obtained. | | 

Before considering the improvements in detail it may be of inte- 
rest to mention what was desired in building the new plant. "The 
ability of the New York plant to produce a wide range of orchestral 
timbres and to control the loudness of the note at every instant, by 
the human touch, was evident to all who saw and heard it ; but it 
fell short of the inventor's ideal. Each switchboard represented a 
voice, but to produce the full. rich, many-voiced effect of a fine 
orchestra, quite a number of switehboards are required. Dr. 
Cahill's design contemplated tive switchboards, witha large number 
of generators, for the New York plant, but the great expense of that 
pioneer work compelled a large reduction in the number of gene- 
rators and the omission of three of the five switehboards. The 
distinctive tone and timbre of the music were there, but the full 
orchestral effect which the inventor desired was not. Notwith- 
standing these economies the original New York plant cost almost 
£10,000.  - 

Another of the difficulties with the original New York plant was 
that on account of the interactions or reactions of the electrical 
circuits, the more keys of any one keyboard were depressed at the 
same instant. (that is, the fuller the chord) the less loud each indi- 
vidual note became ; and a point was easily reached where the loud- 
ness and strength of à chord were less than that of a single note. 
In the new telharmonium the circuits, switches and transformers 
have been reorganised in such a manner that full chords can be 
played on the same manual and switchboard. without any appre- 
ciable diminution in the strength of the individual notes, through 
the reaction of the circuits. 

Persons who have heard the telharmonium, or dvnamophone, as 
Dr. Cahill prefers to call it, have usually been surprised at the round 
and powerful tones which were produced from an ordinary tele- 
phone diaphragm. ‘This responds well to powerful electrical vibra- 
tions so long as only one note is used. 1t also responds well for 
many chord effects, but there are other chord effects, particularly 
close chords in the bass, which if taken fortissimo, produce an 
unmusical sound—almost a growl Dr. Cahill found two remedies 
for this defect. One was to produce one bass note from one dia- 
phragm and line and another bass not from another diaphragm and 
line. ‘This method obviously required a multiplication of lines and 
receivers, thereby involving a great increase in expense. Another 
remedy was to open up the chords in the bass. This method, how- 
ever, involved the rearranging of the music in many cases. These 
difficulties have been completely overcome by а new receiver, 
described below, which was designed by Mr. A. T. Cahill, who is 
associated with his brother in the electrical work. 


The new plant is much larger than the original New York plant. 
That plant had eight sections or panels of generators. The new 
plant has 24 sections in operation, with provision on the main frame 
and in the gearing system for others to be added later. The new 
sections are smaller and contain a smaller number of generators, 
but the individual generators, or at least those of high frequency, 
are much more powerful. In fact, the generators of the very highest 
frequency have many times the output ratings of the corresponding 
alternators in the New York plant. Almost the only feature of the 
New York equipment retained, without change, in the new plant, 
is the type of alternators, which are inductor machines. Even here, 
however, there have been changes in the details of the winding and 


in the shaping of the pole pieces, &c., the result of a long series of 
experiments. 


‚ The new receiver, by which the electrical vibrations are converted 
into sound waves, is very different from that of the ordinary tele- 
phone. It has a much larger and heavier diaphragm—about 10 
times as large and three times as thick. A more powerful magnet 
system is used and the disposition of the field and coils is strikingly 
different from that in common use. . Partly as a result of the in- 
creased size and weight of the diaphragm, partly from the greatly 
inereased strength of the magmetic system, partly from the novel 
disposition of the same and the novel shape of the air passages, a 
most striking effect is produced. А single diaphragm responds 
powerfully to any sound, from the deepest bass to the highest treble 
of the machine; to a pure tone or a highly composite tone; to 8 
single note or to a full chord. The volume and purity of the sound 
is very striking. 

The inventor has expressed the conviction that the most important 
musical effects of a large and fine orchestra can be produced elec- 
trically by the use of, say, 10 manuals, with one performer for each 
and a sufficient set of generators to furnish all of the necessary har- 
monies, The music, of course, of this electrical orchestra would not 
be exactly the same as that of the orchestra of bows,. wood-winds, 
and brass It would certainly be better in some ways; it might 
not be so good in others. All the musicians who have seen tne new 
telharmonium are in love with it. And almost every person who 
hears it considers it as the music of a future that ought to begin at 
once, The new plant has cost, up to the present, about £40.000. 

The inventor claims that for £60,000 a powerful plant, with eight 
good switehboards, can be built at the present prices of labour and 
material, while three good switchboards and enough generators to 
make a respectable beginning in а city having 200,000 or 300,000 
inhabitants can be furnished for £25,000. With such reductions in 
cost, combined with the great. improvements in the musical effects 
hefore described, the electrical music ought to come into general 
use at an early date. 

The improvements made in the new plant may be briefly stated 
to consist in а great improvement in musical effects, combined with 
а great reduction in the cost of the plant. This reduction in cost 
arises chiefly from the greatly increased power of the high-frequency 
generators and various improvements in the generators and their 
gearing. a great simplification in the switchboard work, and the 
improved receivers by which a single receiver and a single pair of 
lines is made to do the work which formerly required several receivers 
and several pairs of lines. The improvements in musical effects 
arise chiefly from the greater strength of the highest notes and of 
the higher harmonies, the improvements in the expression devices, 
and the simplifving of the keyboard and switchboard work, making 
it much easier for а performer, familiar with the pianoforte or pipe 
organ, to play upon the new telharmonium. 


ELECTRICAL EXHIBITS AT THE BRUSSELS INTER- 
NATIONAL EXHIBITION. 
(Concluded from р. 273.) 


. tof 


Among the other electrically-driven machines exhibited Бу 
Messrs. Butler is a planing machine suitable for work up to 6 ft. in 
length and 2 ft. 6 in. square. The motor is mounted on a bedplate 
fixed to girders at the top of the two main uprights carrying the 
tool. The driving is arranged by a raw hide pinion on the armature 
shaft, gearing into a spur wheel on the same shaft as that to which 
the main driving pulleys are fixed. А 15 н.р. shunt-wound motor 
is employed running at a constant speed of 1.000 revs. per min., and 


the speed of cutting is 40 ft. per minute, while the return speed i8 
120 ft. per minute. 


Each panel of generators is mounted upon a steel shaft about 
8:5 in. in diameter, which runs in a cast-iron shell. These shells 
are assembled upon a steel main frame. The main frame is approxi- 
mately 65 ft. long, 13 ft. wide, and is built of 20 in. steel beams, 
mounted upon masonry. Great strength is apparent in the frame- 
work and foundations. The result is that the 24 high-speed shafts, 


before mentioned, cach carrying a different group of inductors, run 
quietly and without any perceptible vibration. 


There is also shown a slotting machine of 10 in. stroke, fitted with 
а 10 н.р. motor with variable speed ranging between 600 and 1,350 
revs. рег min.. and also a 48 in. vertical turning and boring machine, 
in which a 10 н.р. constant-speed shunt-wound motor is mounted 
on the top of the standards forming the main framing. The different 
speeds are arranged by a five-speed cone pulley, and, as there are two 
sets of back gear, 15 different speeds may be obtained, the belt- 


shifting device allowing the belt to be moved from one speed to 
another without stopping the machine. 


The steel shafts, carrying the inductors, are mounted on ball- 
bearings of chrome-nickel steel. This feature alone is interesting, 
since this immense machine, with perhaps the most complicated 
gearing ever built. has 140 alternators, all running at high speeds on 


ball bearings. The saving of power in the bearings alone is estimated 


Messrs. В. & К. Massey, of Manchester, have an interesting exhibit 
at more than 150 H.P. 


of power hammers, several of which are electrically operated, this 
being a somewhat recent departure for this.class of work. The 
hammer is worked by compressed air, the air being compressed by 
a double-acting reciprocating pump driven through spur gearing 
by the motor. The air is admitted at the top and bottom of the 
hammer cylinder, exactly as the steam in a steam hammer. 

2 cwt. hammer is exhibited, a compound-wound motor of 6 Н.Р. 


The switchboards, even in their improved form, are of so com- 
plicated a nature that a brief description is impossible. ‘The musical 
conditions are so far different from those of lighting circuits that 


open-circuit transformers seem to give better results than the closed- 
circuit transformers. 
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continuous rating at 1,000 revs. per min. being employed. For the 
drive а raw hide pinion is used on the armature shaft, gearing into 
a spur wheel, which consists of a heavy flywheel with the teeth on 
the periphery. The piston in the pump cylinder is operated through 
a forged steel crank on the flywheel and a diagonal connecting rod. 

Messrs. Massey also exhibit a 5 cwt. pneumatic hammer, for which 
the air is supplied from a separate motor-driven compressor, being 
used expansively on the down stroke of the hammer. There is also 
a 3 смі. stamp by the same firm, with a patent friction drop arrange- 
ment, the machine being operated by a motor fixed on the top of the 
guides for the falling stamp. | 

Аз might be expected, there is a good display of American machine 
tools, and here again one sees the electric drive very much in evidence. 
Among the many interesting exhibits is а shaping machine for 
shaping crank shafts up to 32 in., driven by a 7 Н.Р. motor at 1,000 
revs. per min. ; two milling machines, one operated by a 7 н.р. 
motor at 1,000 revs. рег min., and the other by a 10 H.P. motor at 
900 revs. per min. ; a grindstone driven through gearing by а 7 H.P. 
motor at 1,800 revs. per min; and a turret lathe operated by a 
variable-speed motor of 11 Н.Р., with a range of from 400 to 1,100 
revs. per min. 

Among the other English exhibits, interesting from an electrical 
point of view, is that of Messrs. C. A. Parsons & Co., of Newcastle- 
on-Tyne, who show an example of their new type of direct-current 
armature for a turbo-generator, this being for а 1,000 kw. machine 
running at 1,800 revs. per min. and generating current at 550 volts. 
The object of the new construction is to reduce the large air-gap 
which is necessitated with surface windings, and to provide a fan 
action which shall keep down the temperature of the conductors. 
These latter are of solid copper, and are firmly fixed edgewise into 
slots in the armature core, the end connections being clamped by 
studs and plates, no binding wire being wound at all over the bars ; 
the cause of most of the accidents with direct-current turbo-gene- 
rators—namely, the breaking of the binding wire, with its consequent 
disastrous effects—is by this means entirely eliminated. Messrs. 
Parsons also show a large model of their patent compounding device 
for regulating the voltage of alternators on load. 

Messrs. Reavell, of Ipswich, who have of recent years been very 
successful with their air compressors, have erected several at the 
Exhibition, one for belt drive, one direct coupled to a petrol engine, 
and one driven by an electric motor. This last-mentioned com- 
pressor is of the quadruplex type, with four air cylinders arranged 
at right angles, all pistons being driven from the central shaft. The 
output of this machine is 45 cubic ft. of free air per minute, and the 
motor employed is of 10 B.H.P. and runs at 440 volts. Messrs. 
Reavell also exhibit а small steam engine coupled to a 10 B.H.P. 
dynamo manufactured by Messrs. Maudsley, this being a type they 
have developed for ship's lighting. 

In the British Industrial Hall, Messrs. Waygood exhibit one of 
their well-known electric double-cage passenger lifts for conveying 
visitors from the ground floor to the gallery. Each cage is capable 
of carrying seven persons, and the travel is 13 ft. 8} in., the speed 
being 110 ft. per minute, with a lower speed if required. The con- 
trol is by means of a car switch with a detachable handle, being 
arranged so that the handle returns to the off position immediately 
It is released. There are also exhibited a model of an automatic 
electric push button passenger lift and of a hydraulic lift. 

Among the few stands that were completely finished on the opening 
day was that of Messrs. Marryat & Place, of Hatton Garden, London. 

is firm is showing a 10 cwt. passenger lift gear with push button 
controller, and arranged to operate a modef four-floor passenger 
elevator. A car switch and rope operated lift controllor are also 
exhibited. As to the push button controller, a feature is its sim- 
plicity. The number of parts has been reduced to a minimum, and 
all contacts have been removed from the lift well, so that there are 
only the push buttons and door contacts at the various floors, the 
controlling panel and selecting switch being in the motor house. 

Messrs. Hans Renold are exhibiting in the British section, in addi- 

tion to many samples of their various types of chains, three complete 
drives, viz., a patent bearing silent chain, a bush roller, and a block 
chain drive. The silent chains are capable of running up to 1,250 ft. 
рег minute, and, with special oiling provisions, even faster. Powers 
up to 500 н.р. can be transmitted, and larger sizes are at present 
being developed. The drive exhibited is provided with a shock- 
absorbing sprocket, for use where the driving power or load is liable 
to sudden fluctuations. The bush roller chains may be run up to 
900 ft. per minute, and that exhibited is of 2 in. pitch, and will 
transmit 20 Н.Р. at a speed of 450 ft. per minute. The third drive 
showa a 2 in. pitch block chain lin. wide, capable of running at 
P up to 500 ft. per minute. A coal-cutter chain is amongst 
the exhibits, it being claimed that this chain is more durable and 
considerably stronger than any hitherto used for the purpose. | 

As previously mentioned, the German section is quite self-con- 
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tained and generates the whole of the electric power required for its 
own purposes. At present the supply is taken care of by a type of 
generating set somewhat uncommon in England, but very much in 
use on the Continent, and particularly in Germany—a semi-portable 
and entirely self-contained arrangement known as a locomobile. 
There are two of these in the exhibition, one by the firm of Wolf, of 
Magdebourg- Buckau, and the other by Heinrich Lanz, of Mannheim. 
They are both employed for driving dynamos, and the former has a 
horizontal boiler with removable tubes, a superheater being placed 
just behind the fire tubes, and the ejector condenser underneath with 
the pump driven off the main shaft. There are two cylinders, each 
with a balanced piston valve, and there is a flywheel on each side of 
the crank. These flywheels also serve as belt pulleys, two dynamos 
placed on the floor being driven by means of belts. It is stated that 
the coal consumption is under 1 lb. per effective horse-power-hour, 
and the steam consumption less than 8b. per horse-power-hour, 
from which it is evident that the absence of piping has a very bene- - 
ficial effect on the economy of the plant. The power of the machines 
shown at the exhibition is 650 H.P. 

The exhibit of Messrs. Lanz is even larger than that of Wolf, and 
is said to be the largest in the world. The main details of construc- 
tion do not differ widely from the machine described above, except 
that there is but one dynamo. This is driven direct from the main 
shaft, and is mounted on a platform about the level of the top of the 
boiler, thus forming an even more compact arrangement. А heavy 
flywheel is provided on the other side of the crank, and this over- 
hangs the boiler. | 

Another exhibit of Messrs. Lanz, who have a very imposing dis- - 
play, is a four-cylinder steam engine of 6,000 н.р. for the propulsion 
of а torpedo boat. On the end of the shaft remote from the pro- 
peller is a direct-coupled dynamo for supplying electric power to 
the ship. ` 

The exhibit of Messrs. Bergmann, of Berlin, forms one of the most 
remarkable features of the entire exhibition. On their stand in 
the main machinery hall in the German section а 10,000 н.р. turbo- 
alternator has been erected. This is the biggest unit in the ex- 
hibition. The steam turbine is of the single-cylinder Bergmann 
type. which has attained considerable success on the Continent, 
and the manufacture of which has recently been taken up in this 
country by Messrs. Dick, Kerr & Co. Its speed is 1,500 revs. per 
min., which is high for this large output, and hence the overall 
dimensions seem relatively small. There are four nozzles, whose 
spindles are grouped round the main stop valve spindle, and they 
are operated by the main stop valve handle, which is not fixed. The 
alternator, which is totally enclosed except for the usual opening 
at the top, has an output of 8,000 k.v.a., and the exciter, which is on 
the same shaft, has no end bearing for its armature. There is, 
further, a turbo-generator of 2,500 н.р. for supplying current to the 
German section, and а high.speed rotary converter of 1,000 kw., 
with a commutator and slip-rings for three-phase current at each end. 
Numerous small motors for all purposes and a model “ remote 
control " switchboard are also exhibited. 

In the locomotive shed, where several of the most modern of 
German steam locomotives are installed, Messrs. Bergmann show a 
motor car for suburban service, running on a normal gauge track, 
which, though not entirely novel, will be of much interest. to many 
English engineers. There is a totally-enclosed direct-current motor 
geared to each axle suspended from the frame of the car, and the 
current is derived from а 50 н.р. dynamo driven by a benzine motor 
direct coupled and mounted on the front of the car. The engine and 
dynamo are enclosed in а chamber with doors at each end, so that 
both the engine and commutator are readily accessible. The 
cylinder is water cooled, the radiator being fixed just above and 
cooled by a fan, which is driven by bevel gearing off the end of the 
armature shaft. The motors are of 30 н.р., at one hour rating, and 
the maximum speed of the car is about 50 miles per hour, the number 
of passengers carried being about 40. 

Among Messrs. Bergmann's other exhibits is а 30,000 kg. over- 
head electric travelling crane spanning one of the bays; while there 
is, further, an unusual type of traveller, in which the crane house is 
made to traverse and a revolving jib is fitted. 

А new type of rotary engine evolved by the Internationale Maschi- 
nenbau-Gesellschaft, of Hanover, is also exhibited, coupled to a 
170 kw. direct-current generator, and some secrecy is being main- 
tained concerning it. There are two cylinders, exactly like the hi gh 
and low-pressure cylinders of a compound steam turbine, and the 
steam, in fact, expands partially in one and is then delivered into tho. 
other, where it expands to exhaust pressure, a bearing being pro- 
vided between the two cylinders. "The remarkable point about the 
machine is its low speed—only 150 revs. per min.—and a very low 
steam consumption is claimed. Naturally, owing to the low speed, 
the machine is very much larger than a steam turbine set, resembling, 
in fact, a 500 kw. generator in outward appearance. 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


In reviewing the work of the Institution during the past 
session we think it may be said that the Papers presented, 
and the discussions to which they have given rise, have been 
up to the usual standard. Many Papers have been read 
more than once, and the advantages of an organisation 
which permits a Paper to be read at more than one centre 
have certainly been apparent. The number of otiginal 
communications also has increased by, roughly, one-third, 
which must be considered a good sign that the Institution 1s 
attracting work of a kind which, although not suitable for 
discussion, 13 nevertheless worthy of publication. 

In other directions also the Institution has been active, 
and in many respects these activities must be considered 
as important as the reading of technical Papers. In the 
Report we find that provision is being made for issuing 
another revised edition of the Wiring Rules, and to this end 
tests are being made at the National Physical Laboratory 
with reference to certain data in the rules. The Model 
General Conditions for Contracts are also being revised. It 
will be remembered that these were due in the first instance 
to the energy of Mr. Вовевт HamMonp, and after careful 
discussion they were duly issued some years ago. Since 
then, however, they have remained unaltered, and now the 
Council appear to think that the time has arrived when 
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modifications should be considered. To this end the Council 
have had the benefit of co-operation with the Cable Makers’ 
Association, the Electrical Contractors’ Association, the 
Incorporated Association of Electric Power Companies, the 
Incorporated Municipal Electrical Association, the National 
Electric Manufacturers’ Association and the Tramways and 
Light Railways Association. It is well that all the interests 
concerned should have a voice in a matter of this kind, and 
we are glad to see that this policv of co-operation is being 
adopted. 

Another point of interest in the annual report is 
that the Council have adopted the Rules for Professional 
Conduct recently adopted by the Institution of Civil 
Engineers, and we gather that the Council will seek powers 
to enforce these rules. This is always a point of difficulty 
in such matters, as rules are of very little value unless they 
can be duly enforced. With regard to the rules themselves, 
they are good so far as they go, but there are inherent 
difficulties in the provision of suitable rules by any Institu- 
tion whose membership includes engineers of very different 
classes, Although it is not definitely so stated, the term 
“ professional conduct ” really refers to the practice of the 
consulting engineer. As the Institution of Electrical 
Engineers does not consist exclusively of consulting engineers, 
it is difficult for the Council to adopt rules which really 
meet the case, as other conflicting interests are to be found, 
The result of this is to be seen very clearly in the third rule, 
which practically states that an engineer, while acting in a 
professional capacity, shall not at the same time act as 
agent for any contracting or manufacturing, company with 
which he may have occasion to deal on behalf of his clients, 
ог have any financial interests in such business without 
disclosing the fact in writing to his clients. This one clause 
renders the rules practically inoperative on the very large 
question of contractors who act as consulting engineers, a 
question which is a most legitimate grievance on the part 
of engineers who are really consultants, and it renders the 
fact very clear that these questions can only be dealt with 
by an independent organisation. 

Among other spheres of activity we may mention that 
certain points in legislation have been considered by the 
Council during the past vear, and a committee has been 
appointed to report upon the question of electrical driving of 
textile mills, At present data are being collected, with the 
collaboration of the local sections interested, and in view of 
the report recently tssued under somewhat curious cireum- 
stances by the Bradford Engineering Society we are 
sure that this step by the Council will be very much wel- 
comed. It is extremely important that this question 
should be cleared up authoritatively. 

The election of the Council for the new session has this 
Year been marked by the unusual occurrence of а nomina- 
tion beyond those due to the Council. This principle, аз a 
principle, is desirable, but as we deal with this subject else- 
Where we need зау no more on this particular point. 

The üme 18 now approaching when the Institution will 
be moving into its new building, and will at length be pro- 
vided with а home of its own. We trust that finance in 
connection with this new move will work smoothly, and that | 


the Institution will be so far supported by an influx of new 
members as to relieve the Council of all anxiety. It is a 
little early vet to judge of the position accurately. At a 
special general meeting last week the members were asked to 
sanction the expenditure of another £10,000. The argu- 
ments on which this request was based were not entirely 
convincing, as the amount actually required was only a 
small proportion of this sum, and the possibility of spending 
the greater proportion apparently will not arise for another 
two or three years. We do not doubt, however, that the 
Finance Committee will keep a firm hold upon the expendi- 
ture. This is certainly desirable, though, on the other hand, 
we think it is far better that a clean sweep should be made 
at the start, and that the building should be put into such a 
state that it will meet the needs of the Institution for a good 
many years to come. 
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Electric Waves. Ву W. S. FRANKLIN. 
. Pp, 1х. + 515. 12s. net. 


This treatise is planned to exhibit in as simple a manner as 
possible the principal mathematical methods at present 
available for handling high and low frequency alternating- 
current problems when the E.M.F.s and currents are not 
simply harmonic, and when the capacity is not concentrated, 
The treatise is intended for practical people and not for 
mathematicians; but, of course, the book will not be easy 
reading throughout except to those with а considerable 
mathematical equipment. In spite of this fact, large portions 
of the volume can be understood without the assistance of the 
differential calculus, or even trigonometry—the author makes 
such excellent use of mechanical analogics. Indeed it is not too 
much to say that the first two chapters of this book comprise 
the most lucid short exposition of general wave theory that the 
present writer has vet happened upon. 

The first part of the book deals in turn with water waves, 
wave trains and stationary waves, electromagnetic waves, 
waves along and oscillations on cables, the general electro- 
magnetic wave equations, and electric wave telegraphy. 
The author discusses the surgings on transmission lineg 
and the reflection from inductive and = non-inductive ter- 
minal apparatus, with exceeding simplicity. The explanation 
of the reduction of line losses in telegraphy and telephony 
by loading the line with inductance, and the reduction of 
distortion by leakage is similarly carried through with what 
may be styled a clarified Heavisidean spirit. Throughout 
even the mathematical part the author keeps his eye on the 
practical side. The development is here again based largely 


(London: Macmillan & Co.) 


on the methods of Heaviside; but in the explanation of curl, 
divergence, vector potential and so forth, the mind of the 
ordinary reader is supported by ample provision of that 
Cartesian scaffolding which Heaviside spurns scornfully away. 
The chapter on electric wave telegraphy is the weak one uf 
the book; it takes the whole of that subject in ten" pages 
and really might as well have been left out. | cicli 

Part II. of the work is devoted to harmonic analysis, 
Practical analysis is represented by a very full description of 
the Fischer-Hinnen method of evaluating the Fourier co- 
efficients in given non-harmonic curves, This analvsis is 
applied to an examination of the causes of non-harmonic 
E.M.F.s in alternating-current generators ; and allied matters 
such as the influence of higher harmonics upon core losses in 
transformers, and the influence of triple harmonics on the 
current and voltage, and on the power factor in three-phase 
systems, are touched upon. Appendixes deal with the 
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practical calculation of the inductance and capacity of trans- 
mission lines, and certain smaller matters. 

The work is too interesting to be left to students ; it could be 
read with pleasure and profit by all scientific electrical engineers. 


W. Н. ЕсстЕз. 


The Prevention of Industrial Accidents. No. 1.—GexrRar By 


. E. Law and W. Мемела, (New York, The Fidelity & Casualty 
Со.) Гр. 194. 25cents. 


“Ап ounce of prevention is worth a pound of cure” is a 
befitting text for the title-page of this handbook, to which we 
are pleased to extend a hearty welcome. Whilst the valuation 
at which human life is held differs considerably in various 
countries, no one will question the desirability of preventing 
accidents. It is interesting, but perhaps not surprising in view 
of German “ thoroughness,” to notice that the authors have 
turned to Germany for exact information in regard to the 
causes of accidents in industrial concerns. The published 
statistics in that country show that no less than 58 per cent. of 
the total number of accidents recorded are due to the negli- 
gence of employers or employés, the remeinder—namely, 42 
рег cent.—being due to the inevitable risks of emplovment. 
As the United States have not progressed to anvthing like the 
same extent as many other countries in minimising industrial 
accidents, the authors remark that probably far more than 
98 per cent. of the accidents that occur in the States are pre- 
ventible. That an extensive field exists. for preventive 
measures mav be gathered from the following remark in the 
" Bulletin” of the Bureau of Labour (September, 1908): 
" Upon a conservative estimate, the total mortality from geci- 
dents in the United States among adult wage-earners is between 
30,000 and 35,000, of which it should not be impossible to save 
at least one-third and perhaps one-half by intelligent and 
rational methods of factory inspection, legislation and control. 
In addition, there were approximately not much less than 
two million non-fatal accidents.” 

A large msurance company should be particularly qualified 
to speak with euthority on means for the prevention of such 
accidents, and the present handbook is undoubtedly a valuable 
addition to the literature on this subject. The book deals with 
genere] precautions, and applies to all industries; but other 
pamphlets have been prepared dealing with the conditions 
pecuhar to certain industries. 

Particuler emphasis is leid on the large part plaved by 
ignorance and carelessness as causes of accidents, and to the 
duty of employers to make strict rules for observance by 
employes. There are also many safety devices which can be 
installed at small cost. Safety devices are considered under 
the following heads : Steam boilers, engines, electrical appa- 
ratus, elevators, the factory and wood-working machinery. 
In no case is the name given of the makers of the various safety 
devices described, but it is stated that they will be supplied 
on appheation being made. 

In the section Чегиш with electrical apparatus undue em- 
phasis is, perheps, laid on the use of rubber gloves. Thus, the 
recommendation that in oiling, cleaning, or adjusting апу part 
of a dynamo, motor or transformer in service the attendant 
should wear rubber gloves is scareely practiceble, or perhaps 
we might say necessary, at any rate in the case of low-voltage 
machines, This also applies to the suggestion that the handles 
of oil cans and wipers and cleaners should be insulated. Аз to 
portable hand lamps, the authors state that the two most 
Important points to be observed are: (1) That there shall be 


no metallic connection between the lamp-holder and апу other 


metal part of the fitting; and (2) that the flexible wires in 


pessing from the lamp-holder shall not be led through a metal 
tube or otherwise touch any metal part of the fitting. It will 
be remembered thet particular emphasis was laid in the recent 
official notes on the Home Office Regulations on point (1) 
above, the majority of hand lamps hitherto used failing to 
comply with this condition. | | 

Automatic elevators are bv no means unknown in this 
country. The authors consider such installations inadvisable, 
and in their opinion each elevator used for passenger service 
should be in charge of an operator. 


THE DETERMINATION OF THE EFFICIENCY OF DIRECT- 


CURRENT MACHINES BY THE HOPKINSON TEST. 
ВУ С. У. DRYSDALE, D.SC. 


There 13 probably no method of testing the efficiencies of 
direct-current machines which is so much used in commercial 
work as the Hopkinson test or Kapp’s modification of it; and 
no method about which so little seems to be known. The 
method is described in practically everv text book, but the 
writer has not met with one in which the details of the test 
and the analvsis of the results have not been shirked. All that 
13 usually stated is that the combined efficiency is the ratio of 
the generator to the motor current and that the efficiency of 
each machine is the square root of this combined efficiency. 
When we have a pair of machines of high efficiency running at 
approximately full load this may not be far from the truth, 
but with small machines, and with any machines at low loads, 
the conditions of load for the two machines are so different 
that it is absurd to assume their efficiences as equal, and it is 
absolutely impossible to obtain a rational efficiency curve in 
this manner. 

In Тнк ELECTRICIAN of April 15th Mr. W. C. Clinton has 
done valuable service by calling attention to the unnatural and 
unequal conditions under which the two machines are run in 
the ordinary Kapp method, and has shown us how these in- 
equalities may to а considerable extent be rectified bv an 
auxiliary battery. He has also properly apportioned the copper 
losses between the machines, which is the only rational method. 

Аз the matter is of some importance the following description 


Fic. 1.—CONNECTIONS EMPLOYED. 


of a simple method of carrying out the test, which seems fairly 
satisfactory although not pretending to be theoretically correct, 
may be of interest. Fig. 1 shows the method of connecting up 
and needs no explanation. The regulation of the currents 18 
effected by the rheostats in the shunt fields in the ordinary 
manner. 


If the excitation of machine I. is weakened so that it becomes 

the motor, we have obviously :-— 

Motor input = (Ajay) V. 

Generator output = А, - A+a,)V. 
On the other hand, if IL. is made the motor, by weakening its 
excitation, we have: — 

Motor input =(A,+A—a,)V, 

Generator output = (A, -а,)У. 
The difference between the input and output in either case 18 
AV, the total losses in the two machines. 
rigidly correct. 

Н the machines are of fairly high efficiency it doe: not 
require a great change of sped or excitation to produce the 
circulating current between the machines, and we may assume 
the iron and frictional loss2s as nearly constant and equal for 
each machine. If then we subtract the value A,V, the watts 
when the machines are both running under equal conditions ог 
at “no load,” from the value of AV when running under any 
given load, the excess is approximately the sum of the Cr 
losses in the armatures of the two machines. The current. in 
the armature of machine I. is A,, and in that of machine П. 


So far we are 
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Armature Effi- 
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1010 | 480, 160 1555 | 2:20 (4,848 | 2,643 | 160 | 1157, 0657 | 1,735 | 908 | 2,837 | 2,010 | 16:322 | 13°48 |15'48 | 11:47 |827! 85:3 
10575. 21:0 | 215 | 212|2,290, ... ... + 16°73) 1,110 | 1,110 | 111 1:99 | 0:88 . 1442 
1005, 220 20 ,20 ' 195 |2,320| 100) 20 , 3805| 0217 22 78 | 1,132 | 1,188 | 303 | 19 422 | 303 |628 718 
1055 | 250, 40 | 20 | 18212640! 420) 40 | 612) 03 126 | 294 | 1,236 | 1,404 | 524 | 40 655 | 515 |764 78%6 
И. 1050 220; 60 22 | 175 | 2,940 720! 60 | 840 0338 245 | 477) 1,353 | 1,587 | 743 | 608 | 902, 743 |819 82-4 
100; 330! 80 |2175 1:70 5,435 | 1,215 | 80 |1091 0:35 425 | 190 | 1,535 | 1,900 | 9-63 | 81 |1152] 962 |842 856 
10425 390 | 100 | 2175| 165 |4,070| 1,850 | 100 1352| 0354 655 | 1,195 | 1,765 | 2,305 | 11-96 | 102 |1426 | 11:97 |85-4! 84-0 
1010 | 450 | 120 |214 0:356 877 | 1,583 | 1,987 | 2,693 | 14-23 | 1221 |1693 | 1494 |86-1! 84-1 


1°60 | 4,680 | 2,460 | 120 | 1618 
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ВА, =А, - Axa -a,. Hence we may divide the above copper ( the two curves in Fig. 2. In the brake test, however, the P.D. 
loss (А - Ay) V in the ratios of the squares of the armature cur- 


А-А,)У, and in IL.it is 


ТИЕ: 
rents, and the copper os in I. is Aja Aj 
„3 d ë 
i 344-7 AJV, which are obtained without measuring the 
“nl 2 


The loss in each machine is then taken 


? 


armature resistances. 
A 

2 ? 
own share of the copper loss as above obtained. We thus 
obtain the motor output-—generator input, and thence we can 
calculate the efficiency of exch machine separately, and plot its 
curve of efficiency against output. 

The following table and the efficiency curves, Fig. 2, were 


a3 half the iron and friction loss, or together with its 


Eflciency Per Cnr. 


Oulpul in Kilowatt’. 
Fic. 2.—Evrictexcy Curves FROM HorKiNsoN TEST. 


obtained in the above manner by the staff and students in the 
evening practical demonstrations at the Northampton Insti- 
tute, The tests were made on a pair of 15 kw. machines by 
the International Electric Co, of Liége, each being intended for 
100-110 volts at 1,150 revs, per min. The mode of constructing 
the table will be obvious from what is said above. 
It will be noticed that the two tests with machine I. and 
I. аз motor, respectively, give four sets of points for the motor 
and generator efficiencies. Up to about 4 kw. all these points 
lie on the same curve, but above this the motor curves separate 
from those of the generator, until the difference is a little over 
1 percent. at about 12kw. This difference is probably due to 
the fact that the motor having had its field weakened should 
not have had half of the “ fixed” losses apportioned to it, but 
Ed mean of the two curves should be approximately correct. 
revious tests on the machines had shown them to be most 
accurately similar in all respects. | 
Fig. 3 shows the result of a brake test on machine I. as 
motor, taken on the writer’s regenerative brake. Unfortunately 
|| жаз only found possible to carry the test as far as 11 kw., 
but the observations agree remarkably well with the upper of 


| 


| 
| 


was always kept at 110 volts, while in the Hopkinson test it 
fell from 105 to 102 or 103 volts as the load was increased. 
Had the voltage been maintained, the mean curve for the 
Hopkinson test obtained in this way would have very closely 
coincided with the direct test, and this would appear to indi- 
cate that this mode of carrying out the test would be sufficiently 
satisfactory with machines from 10kw. upwards in practice. 
This only applies, of course, to machines having a fairly hori- 
zontal speed or voltage characteristic, and not to series 
machines. It should be noted that considerable care was 
taken to have the brushes of each machine set on the neutral 
axis before the test commenced. It might, perhaps, be possible 
to obtain the required regulation of the load, without change 
of the field and iron losses, by regulating the brushcs, but the 
writer has had no opportunity of trying this. 


p 


Efficiency Per Cent, 


0 3 4 6 8 10 12 и 16 
Qutput in Kilowatts, 


Fic, 3.— BRAKE TEST. 


The speed of the machines during the Hopkinson test varied 
from about 1,160 at no load to 1,200 at full load, or by nearly 
10 percent. Of course by using an auxiliary battery as Mr. 
Clinton suggests this could have been avoided. 

In conclusion, the writer’s thanks are tendered to Messrs. 
А. С. Jolley, H. Gerrard and A. Е. Burgess, and to several 
students of the Northampton Institute for conducting the 
above tests. 
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RELATION BETWEEN TEMPERATURE OF ELEC- 
TRODES AND VOLTAGE ОЕ THE ELECTRIC ARC.* 


BY C. D. CHILD. 


Зиттагу.—А résumé is first given of previous experiments to find the 
effect on the electric are produced by cooling the electrodes. Some of the 
experiments were repeated by the author, who found that cooling the 
cathode of a carbon are raised the pressure several volts, а smaller in- 
crease occurring when the anode was cooled. ‘The anode and cathode 
pressure drops were measured and both found to increase when the cathode 
was cooled, the principal increase being in the cathode drop. The 
increase in potential in different parts of the are was approximately pro- 
portional to the potential existing before the cathode was cooled, 


The theory of the electric arc, as at present held, leads us to expect 
that with cooled electrodes a higher Р.Ю. will be needed to maintain 
the arc than with electrodes not cooled, but the experimental evi- 
dence to a large extent favours the opposite view. Ц, therefore, 
seemed worth the trouble to review what has been done on the sub- 
ject and to repeat some of the experiments. 

Many of the earlier experiments are of little value. Such for 
example as that of De la Rive (1841). who attempted to heat the are 
by placing an alcohol lamp under it. Tommasi (1881) formed an 
arc between copper tubes, and found that when they were cooled 
by water passing through them the arc was very unsteady and the 
luminosity became less. This is one of the most satisfactory methods 
of examining the question, but his results are not аз definite as is 
desired. Cross and Shepard (1885) endeavoured to heat the elec- 
trodes by protecting them from convection currents. "his method 
is more satisfactory than some, and vet it is conceivable that the pro- 
tection would alter the character of the gas sufficiently to change the 
P.D. Lecher (1887) used three methods for changing the tempera- 
ture of the electrodes. ‘The first was to warm the electrode with a 
gas lamp; the second was to wrap fine copper wire about the elec- 
trodes ; and the third method was to cool the electrode by immersing 
it in а mercury bath. which was in turn kept cool by runuing water. 
This would apparently be a suitable method, providing that. the 
mercury vapour did not pass into the are. 

The experiment of Hertzfeld where he blew cold СО? into the arc 
was valueless, for the reason that the change in the character of the 
gases and the distortion of the are by blowing into it would produce 
far greater effects than those produced by cooling the electrodes. 
Schultze used the same method as that of Tommasi, experimenting 
with the are between copper electrodes which could be cooled by 
passing water through them. Не found that cooling the cathode 
raised the P.D. about 1 volt, cooling the anode raised it about 4 volts, 
and cooling both electrodes about 6 volts, Where an oxide is formed 
by the action of the arc this effect was not found. Even with iron 
the effect could not be shown. This was partly due to the smaller 
heat conductivity of the iron. 


Mitkiewitz found that a current of 2 amperes could be passed 


through an are with a P.D. of only 2 volts if the anode was heated in 


an oxy-hydrogen flame. But it is a question whether this is an are 
at all and not merely the discharge produced by a hot Наше. Stark 
and Cassuto cooled the electrodes by placing à small quantity of the 
substance to be examined on the top of a water-cooled jacket. They 
were unable to determine with certainty any change when carbon 
electrodes were used. With copper electrodes they found the voltage 
much lower when the are was several millimetres long and no change 
when it was 2 mm. long. From this they concluded that with still 
shorter lengths the voltage would be higher with hot electrodes and 
that the sum of the anode and cathode drops is greater with hot elec- 
trodes than with cold ones. Malcolm and Simon using copper elec- 
trodes and small currents with ares 4 mm. long found that the cooled 
electrodes required higher voltages. With currents varying from 
0-4 to 1 ampere the voltage was from 20 to 5 volts higher when the 
anode was cool than when the electrodes were hot, and 40 to 10 volts 
higher when the cathode was cooled. : 

Of the experiments, therefore, which are least open to objection 
there are two sets, and these two arrive at directly opposite conclu- 
sions. Cross and Shepard using carbon electrodes came to the con- 
clusion that cooling the electrodes lowered the required voltage, 
while Schultze, Clarke and Cassuto, and Nimon and Malcolm, using 
copper electrodes, reached the conclusion that cooling the electrodes 
raises the required voltage. It, therefore, seemed worth while to 
repeat some of these experiments and to find the cause of the dis- 
crepancy. 

Electrodes Cooled by Water-jacket.—The experiment of Cross and 
Shepard was first repeated. One of the electrodes was surrounded 
by a copper jacket through which water could be passed. This was 
made to fit tightly around the carbon, so that no steam could get 


+ Abstract of an article in “ The Physical Review." 


into the are. 


P.D. of 2 or 3 volts. 


off the water there was a decrease in voltage of about 1 volt. 
to be expected that the decrease would not be as large as the increase, 


since the P.D. would gradually increase, due to the burning away of 
the electrodes. 


experiment properly. 


of course, a large decrease in the voltage. 
decrease in voltage which Cross and Shepard found was due to the 


The top of the carbon extended between 1 mm. and 


2mm. above the top of the jacket, which was made out of sheet 
copper, so that the water would come as near as possible to the top 
of anode. 


started without any water in the jacket and allowed to run as long as 
possible without overheating the apparatus. 
by passing water through the jacket. 


the are was taken before the anode was cooled and again immediately 
afterwards. 


and the P. D. again noted. 


The carbon was 12 mm. in diameter. The are was 


It was then cooled 
The P.D. at the terminals of 


The water was then allowed to fow out of the jacket 


When the cathode was thus cooled there was an increase in the 
When the temperature increased on drawing 
It was 


This change was found to be practically the same 


for currents varying from 8 to 20 amperes and for lengths varying 
from 1 mm. to 5 mm., as long as the arc was quiet. With the hissing 


arc it was difficult to detect any change when the jacket was filled 
with water. 


When the anode was cooled, no definite change could 
be detected, but this may be due to the difficulty of performing the 


Practically the same effects were observed 
with solid and with cored carbons, but with a mineralised carbon, 


such as ів used in the “ flaming arc," no effect could be definitely 
determined. 


These results are opposite to those found by Cross and Shepard, 
and to find the cause of the difference the experiment was again per- 
formed, but with the water vapour passing freely into the аге. It 
was found that this caused the are to go into the hissing form, with, 


It is possible that the 
change to the hissing form of the arc and not to the change in the 


temperature of the electrodes. This same experiment was then re- 
peated, using mercury instead of water to coul the electrode, as was 


done by Lecher, and the vapour of the mercury could pass into the 


are frecly. It was found that there was a decrease in the Р.Р. of 


10 or 15 volts, when the mercury reached the hot part of the anode. 
That this was due to the passing into the arc of mercury fumes was 
shown by the fact that the mercury lines began to appear in the 


spectrum of the arc even before the decrease in the P.D., and became 


very prominent at the time of this decrease. 


Hollow Carbons Cooled by Flow of Water.—As far as 1 have been 
able to learn, the method employed by Tommasi and by Schultze 
with copper electrodes has not been used with carbon electrodes. It, 
therefore, seemed worth while to try their method with such elec- 
trodes. ‘The are was formed between a cored or solid 10 mm. carbon 
and а hollow carbon, outside diameter 12-5 mm., inside 4 mm., con- 
nected to a water faucet so that it could be cooled by running water 
through it. | 

In the first experiments the hollow carbon was used as cathode. 
It was found that the voltage always rose when the cathode was 
cooled. The change in voltage occurred, as nearly as one could tell, 
at the same time as the change in the luminosity of the cathode. 
The average of 10 readings gave a rise of 4-5 volts. The average of 
10 readings for the decrease when the flow of water had stopped was 
1-8 volts. The change in the voltage appeared to be the same for 
currents varying from 6 to 15 amperes, but increased somewhat as 


the length of the arc was increased from 2 mm. to 10 mm. 


' he change in Р.О. is not во great when the cooled carbon is used 
for the anode. It is also more difficult in that case to take satis- 
factory readings. The are does not become steady until a crater 13 
formed on the anode and by the time this is done a hole is apt to be 
burnt through the carbon, so that water flows directly into the arc. 
As near as could be determined the P.D. increased about 2 volts on 
eooling the anode, decreasing nearly the same amount on allowing 
it again to become heated. With thicker carbons tho effect was, of 
course, smaller. 

Objection may perhaps he raised against this method due to the 
fact that the carbon was porous. It is conceivable that steam passes 
through the carbon and changes the arc by the introduction of a 
different gas. To test this, steam instead of water was passed 
through the hollow carbon. This was under a pressure of 5 cm. of 
water, and might have been expected to have a greater effect than 
the water, if the effect was due to the passing of the steam through 
the carbon. But it was found that the passing of the steam had no 
appreciable effect on the arc. ‘The second test was made by inserting 
a hollow copper tube within the carbon rod. This would keep any 
water vapour from coming into contact with the carbon, but it also 
protected the carbon from the cooling effect of the water. How- 
ever, there was an increase in voltage each time that the carbon was 
cooled. This was approximately 2 volts, 


Effect of Heating Electrodes.—A second method of studying this 


\\ 
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problem is to heat the electrode by passing an electric curtent 
through it. It was found, however, that when the current was sent 
through the carbon, the magnetic field about it deflected the arc, 
so that any effect was masked. 

"Change in the Cathode and Anode Pressure Drops.—In the explana- 
tion of the arc commonly given to-day it is claimed that the funda- 
mental difference between the arc and other forms of discharge 
through gases is that in the arc the hot cathode allows the electricity 
to pass from it with great ease. To do this the cathode must have a 
high temperature, and to produce the high temperature there must be 
an expenditure of electrical energy in its neighbourhood. The rate 
at which this is done equals the product of cathode drop and current. 
It is natural to expect that if the cathode is cooled artificially, it will 
require a greater expenditure of energy to maintain the needed tem- 
perature, and to do this with a given current the cathode drop must 
be greater. Similarly with any method of heating we should expect 
the cathode drop to be less. 

To test this view, the cathode drop was examined by inserting a 
carbon pencil 1-7 mm. in diameter between the electrodes of the arc 
and connecting this through a voltmeter to the cathode. The arc 
was approximately 4 mm. long and the exploring electrode was 
placed as near the middle of the arc as possible. The Р.О. measured 
in this way included both the cathode drop and half of the fall of 
potential through the vapour of the arc, but the method answers for 
getting an approximation to the cathode drop. Contrary to what 
had been expected, it was found that there was but a small change in 
the value of the cathode drop when the cathode was cooled. The 
anode drop was then examined and it was found that there was here 
а large change. In опе case the tota] Р.О. changed from 41 to 47 
volts, the cathode drop from 6 to 7 volts and the anode drop from 
35 to 40 volts. It is evident from this that the change in potential 
produced by cooling the cathode does not all occur near the cathode; 
and that the change in different parts of the arc is roughly propor- 
tional to the potential existing before the cathode was cooled. 

In order to test this view, a shunt was placed about the arc and 
à point on this which had the same potential as that of the exploring 
pencil was connected to it through a voltmeter. While this connec- 
tion was made, the cathode was again cooled. At times when this 
was done the voltmeter would give no reading. At other times 
there was a small reading in a direction indicating that the ratio of 
the increase to the original value was slightly greater in the cathode 
drop than in the remaining part of the arc, but it could be said that 
the change in the different parts of the arc is nearly proportional to 
the original potential. While this was contrary to what I had ex- 
pected, it is not difficult to explain the phenomena observed. It was 
thought that extra energy would be developed near the cathode, so 
that the temperature in its immediate neighbourhood would be the 
same as before. It would appear that what really happens is that 
the bright spot on the cathode is not as hot as before and that fewer 
1003 pass into the vapour of the arc, and consequently its conduc- 
tivity is less. This view is also in agreement with the fact mentioned 
above that the change in potential was found to be greater when the 
are was long than when it was short. It apparently follows from 
this that the anode drop itself depends on the ions produced at some 
distance from it. There are other facts which would indicate the 
same. For example, the anode drop becomes very much smaller 
when à salt is placed in the cathode, or when the cathode is a metal 
instead of a carbon. 

Effect of Heating Anode in M ercury Arc.—Stark, Retchinsky, and 
Schaposnikoff found that with a carbon anode in a mercury аге the 
anode drop was much smaller when the anode was cold than when 
hot. It varied in their experiment from 12-4 volts when the carbon 
was bright red to 4-7 volts when it was non-luminous. In the ex- 
penment described above there was but a very small change pro- 
duced by cooling the anode. Because of the difference in these 
results, 1 repeated their experiment with the conditions as nearly 
48 possible the same as those described by them. While a small 
Increase in the anode drop was at times found to accompany a rise 
in temperature of the anode, it was one of only 2 or 3 volts, and it 
was not possible. to show definitely that it was due to the increase in 
temperature and not to an increase in the pressure of the gas. 

This, however, would not explain the results of Stark, Retchinsky 
and Schaposnikoff, for in their experiments the tube containing the 
“re Was not connected to the pump after the arc was started. There 
Was a rise in the pressure of the mercury vapour and the increased 
amount of vapour cooled off the anode so that it became non-lumi- 
БОША. No that with the increase in the amount of pressure there 
чн decrease in the temperature of the electrode and a decrease 
о anode drop. As far as the relations between the pressure 
and the anode drop, and between the pressure and the temperature 


of i 
; the anode are concerned, these were exactly opposite to that 
ound by myself, ` 


CORRESPONDENCE. 
SHORT CIRCUIT LOSSES IN ALTERNATING-CURRENT 
COMMUTATOR MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The above Paper is of special interest to me in that 
it was commenced Just as my own research on commutation 
phenomena was approaching completion. During that 
research I had discovered that parts of the brush surface 
expanded and lifted from the commutator, and to remedy 
these evils and further improve commutation I had invented 
the cooling device and brush holder described in my Institu- 
tion Paper, the one in that portion published in your issue of 
May 20th, p. 237, column 1, and the other in that portion 
published in your issue of May 13th, pp. 183 and 184. 

I communicated my results to Dr. Fraenckel and Mr. Lane, 
and suggested the use in their research of these inventions, as 
I believed that they would enable them to obtain results of a 
more uniform character than those which they explained they 
had up to.that time obtained. I am interested to see from thcir 
Paper that they obtained more uniform results, and I am 
surprised that they have failed to refer to my brush-holder 
and to acknowledge me as the discoverer of the expansion of 
the brush surface and inventor of the cooling device, the more 
so as such mention and acknowledgement when they came to 
publish was agreed upon.—I am, &c., 

Birkenhead, May 28. С. W. WORRALL. 


STANDARDISATION OF FUSES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Referring to the interesting editorial on this subject 
in your current issue, it is evident that you have misunder- 
stood my views on the “indication” of blown fuses. An 
efficient and reliable indicator is one of the most important 
features essential to a practical line of fuses, and in order to 
show what is, in my opinion, a satisfactory device, an illus- 
tration was given on page 17 of my Paper of the *' self-testing "' 
indicator which forms one of the best features of the excellent 
“ Zed” fuses which have recently been put on the market, 
In designing an indicating fuse it is very necessary to avoid 
impairing the reliability and efficiency of the fuse, e.g., an 
enclosed type fuse which might be safe for use in explosive 
atmospheres is rendered unsafe for such use 1f provided with 
an external indicating wire of the tvpe in which fusion of the 
indicator wire burns or scorches a paper label. As is well 
known to all users of enclosed fuses having an indicator of the 
type just referred to, this form of indicator is very untrust- 
worthy and often fails to perform its office; for this reason 
it is desirable that a fuse indicator should be self-testing, i.e. , 
should give visible indication when it is “ out of order" as a 
fusion indicator. 

I sincerely trust that after the subject of fuse standardisa- 
tion has appeared and passed into space periodically for many 
years, the latest references to the subject may be productive 
of action and satisfactory results.—I am, &c., 

London, Мау 28. Н. W. Kerrorp, 


COMMUTATION PHENOMENA IN DIRECT-CURRENT 
MACHINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The method of commutation investigation described 
bv Dr. Coales and Mr. Wall in your last issue has the great 
advantage of simplicity, which is not possessed by the methods 
ordinarily used. This method, however, as the authors state 
gives two kinds of oscillations foreign to the desired result, 
i.e, tooth oscillations and those due to the fact that the 
number of commutator segments is not infinite. The first 
kind, athough independent of the load, would probably varv 
with the position of the brushes, while the second kizd would 
be greatly influenced by both these factors. The second tvpe of 
oscillation, however, is entirely absent in the method of 
investigation described in my Paper, and hence the onlv item 
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foreign to the desired result is a constant one, and as I have | a transformer oil would not be detected by phenol phthalein 
shown, is readily distinguished. | 


This, however, is not the only difference between the two 
methods, for the presence of a finite number of segments would 
introduce variations in the observed commutation oscillations, 
and these could not be eliminated even if it were possible to 
eliminate the two foreign elements above noted. 

The method suggested further involves the use of a battery, 
which is certainly no less burden than the wrapping of a few 
turns of wire on the main poles. I hope that Dr. Coales and 
Mr. Wall will obtain and publish some oscillograms, as I shall 
be very interested to see them.—I am, &c., vts 

Birkenhead, May 28. G. W. WORRALL. 


RELATIVE COSTS OF GAS AND ELECTRIC LIGHTING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: The " Journal of Gas Lighting” refers to a recent 
article in your paper upon gas lighting. May 1 trespass upon 
your space to reply to the remarks of the " Journal of Gas 
Lighting " ? phe aT a vast 

The writer of the “ Memoranda ” column in the “ Journal 
of Gas Lighting" asks for figures giving the relative costs 
of gas systems against arc lighting. Unfortuantely, he requires 
these to be submitted with “ gracious and valiant compliance." 
I fear I cannot compare in grace and valour with the article 
criticising electric lighting, but if the writer will excuse this 
portion, I am most pleased to submit a few extracts for his 
preliminary examination. 

I should like to take this opportunity of noting the courtesy 
that usually marks the “Journal of Gas Lighting.” A 
specially marked copy was duly sent to me. although it was 
needless in this instance, as I have for some time past regularly 
read the “Journal of Gas Lighting” with interest. The 
lamps mentioned by the “ Journal,” “ giving an efficiency of 
60 candles per cubic foot of gas,” are the ones I should like to 
take for comparison. In this connection, Mr. Herring’s figures 
of the Scottish National Exhibition are usually quoted by gas 
people. His highest reading gives an efficiency of 73-6 candle- 
hours per cubic foot, the candle-power being taken at an angle 
of 20 deg. below the horizontal. Prof. Morris, on testing these 
lamps, found an efficiency of 48 mean hemispherical candle- 
power at the maker’s works, which fell to 31-6 and 27.5 when 
tested on East London gas. (See “ Illuminating Engineer,” 
Vol. L, р. 630.) Mr. Bradley, in his report to the City of 
Westminster, gives figures varying from 38-4 to 23-6, the candle- 


power apparently being taken at 20 deg. to 50 deg. below the 
horizontal. 


Prof. Morris, in his comments upon the tests, said: “ What 
do we find it does in actual practice ? The above tests show 
that the maximum candle-power of the lamp is in one part of 
London about 800 candles, but take it to another part of this 
city and it vields 1,250 candles, and take it to Edinburgh when 
it will probably yield some 1,500 c.p. ; truly a most discon- 
certing state of affairs.” I quite agree with Prof. Morris. 
Does the 60 candles per cubic foot usually run down to 30 in 
actual practice ? nets d 

I do not think I need add more details of victories of electric 
licht over the latest forms of gas, as, in the same " Memoranda ” 
columns, it is noted that Hampstead, Harrogate and Yarmouth 
are changing to the latest forms of electric lighting. Surely 
three victories chronicled in one issue of a paper will suffice 
forthe moment ! I regret that it is not our practice to publish 
beforchand where the Regenerative lamps will be installed. 
The © Journal” will soon have opportunities of seeing the 
localities lit by the Regenerative arcs that have displaced 
high-pressure gas.—1 am, &c., 

А. Denman Jones, Manager. 
The Jandus Arc Lamp & Electric Co. (Ltd.) 

Holloway, May 30. 


SWITCH AND TRANSFORMER OILS. 
TO THE EDITOR OF THE ELECTRICIAN. 


| Replving to my letter of the 10th inst., Mr Pollard 
gays " Mr. Southcombe’s assertion that I claim that alkali in 


МВ: 


any statement of mine." 


Now, my reason for entering into this correspondence is to 
be found in Mr. Pollard's remarks, in replying to the discussion, 
“that at least 80 per cent. of the oils examined had been 
found to contain alkali, sometimes in slight and sometimes in 
very distinct traces, but had phenol phthalein been used as 
an indicator no doubt practically the whole.of these would 
have been returned as neutral." | 

Such a statement cannot be allowed to pass unchallenged, 
and, as the following evidence will show, my assertion that 
“ exceedingly minute traces of alkali, whether existing аз 
carbonate, soap, &c., can readily be detected by phenol 
phthalein when the oil is shaken up with water” 
supported by other investigators. 

The following experiments have been conducted at Liver- 
pool University by Mr. A. B. Harris: A N/100 solution of 
sodic carbonate (Na,CO,) was made up with pure distilled 
water (specific conductivity 3:1x 10? reciprocal ohms). 
Aliquot parts of this solution were diluted with the pure dis- 
tilled water to varying concentrations of Na,Co, and tested 
in open test tubes with three drops of phenol phthalein. 

The following gives the results obtained : N/4,000 Na,CO, 
solution (0-00013 gms. Na,Co, in 10 c.c.), very distinct per- 
sistent colour; N/6,000 Na,CO, solution (0-00008 gms. Na,CO, 
in 10 c.c.), very distinct pink, persists for 12 hours; N/7,000 
Na,CO, solution (0-000075 gms. Na,CO, in 10 с.с.), quite 
definite pink even after one hour; N/10,000 Na,CO, solution 


when the oil was shaken up with water is not warranted by 


is strongly 


(000005 gms. Na,CO, in 10 c.c.). distinct colouration. 


With ordinary laboratory distilled water treated in the same 
way as in an oil test I obtain distinct indications with N/5,000 
solution (0-0001 gms. Na,CO; in 10 c.c.). 

Further, Glaser (^ Indikatoren," р. 100) points out that 
even “ the purest bicarbonate reacts weakly alkaline to phenol 
phthalein in aqueous solution." 

With regard to the researches of Thomson, quoted by Mr. 
Pollard, in which he says that phenol phthalein is not a suit- 
able indicator of alkalinity ** when soda exists as hydrate 
along with sodium carbonate, &c.," I should like to point out 
that they do not materially influence this argument, since Thom- 
son concerned himself with the sharpness of the end-point 1n 
titration and not with the qualitative detection of alkali. 
Again, Mr. Pollard appears to forget that when an oil containing 
soaps or alkali salts of petroleum acids is shaken with 
water the acid product of hydrolysis is continually removed 
by the oil, in which it is soluble, thus permitting hydrolysis 
to proceed almost to completion with the concomitant libera- 
tion of its alkali which dissolves in the water. 

The results of Wright and Thomson refer to somewhat 
different conditions. As to the delicacy of phenol phthalein 
towards free alkali hvdroxide, itis only necessary to point out 
that Dupré, quoted by Lunge (Tech. Methods), finds cochineal 
to be “ almost as sensitive as phenol phthalein." um 

Mr. Pollard's conclusion, that * when phenol phthalem 13 
used as ап indicator considerable traces of alkali escape 
detection," is therefore not quite confirmed by the above- 
named investigators and mv own experience.—I am, &c., 

Imperial Oil Works, Salford, 


Jas. Ep. SOUTHCOMBE. 
May 27. 


—— 


TEMPERATURE COEFFICIENT OF COPPER. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : Your remarks on the above subject, appearing under 
* Notes" in your current issue, do not necessitate any altera- 
tion in my letter of May 14th. Му original letter can be 
supplementel by the following :— 

1. You state that I start off with logarithms which can be dis- 
missed. In answer, I point out that it is the Е.5.С. who 
recommend such coefficients, and if logarithms are dismissed 
then resolution No. 4 becomes absolutely meaningless; this 
point 13 admitted in vour remarks, for you find it necessary to 


add to the resolution in question the words “ in terms of the 
resistance at 32°F. 
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standard controllers—that for the former motor having an 
armature diverter resistance added, that for the latter being 
provided if desired with dynamic brake contacts and a push- 
button stopping device. As the apparatus is spoken of as 
“ standard " it is presumably legitimate to assume that no 
further “ extras " are contemplated. | 

The most obvious defect is the provision of two handles, 
which at best is objectionable, but becomes positively danger- 
ous when they are neither mechanically nor electrically inter- 
locked. The ordinary press hand is a skilled man in his own 
particular work, but he does not know much about controllers. 
At a time of * rush " (when accidents most often occur) his 
attention will be chiefly concentrated on the press, and there 
will be great danger of his making a mistake with his two 
handles. 

If he starts on the wrong motor he will probably have some- 
one's fingers ой. If he forgets to switch off the starting motor 
when done with, it will carry on the press when the main motor 
is switched off—perhaps for an emergency stop. The result in 
this case will probably be a bad jam of torn paper before the 
mistake is noticed. 

With regard to the apparatus proposed, I noticed no mention 
is made of the “ free-wheel " or disengaging clutch necessary 
in the drive of the small motor. Nor is it mentioned that 
ordinary starters, unless very substantialy designed, have 
always proved unsatisfactory for the very heavy work in- 
volved in press driving. 

Finally, with regard to the diagrams given, it will be seen 
that the armature diverter is arranged in the most inefficient 
manner, being placed straight across the mains when the small 
motor is full on. Further, the control of the main motor is all, 
or nearly all, effected by means of main resistance. 

Recent practice has been all in the direction of increasing 
the proportion of field control given, one recent specification, 
for example, calling for as much as 3 to 1 speed variation by 
shunt regulation alone. 

In any rotary press equipment, the cost of the whole elec- 
trical portion is very small compared with the total outlay, 
and still less compared with the possible cost of a breakdown, 
and it seems a pity that make-shift arrangements like that 
refered to should be seriously proposed.—I am, &c., 

Norwich, May 31. B. E. GLENDENNING, 


2. The standard temperature for all ordinary commercial 
resistance measurements is 60°F. (75°F. for submarine work), 
and in view of this fact the E.S.C. considered 16 necessary, and 
have deliberately corrected to 60°F., the standard values of 
resistance of copper from Matthiessen’s bases at 32°F. to 
form their resolutions Nos. 1 and 2; how then can you assert 
that it is plain that the E.S.C. “ imply " (your use of this 
word seems regrettable when dealing with standards) a tem- 
pe:ature of 32°F. for their resolution No. 4 ? 

That 60°F. is the basis of tables of coefficients follows 
naturally from the fact that 60°F. is the standard temperature. 

3. Cases are known in which engineers have had to insist, 
against their common sense, upon the use of the coefficient 
0-00238 per degree difference from 60°F. simply “ because the 
E.S.C. resolution reads this way." 

4. The universal adoption of 32°Е., as stated by you, is 
incorrect; eg., the Verband Deutscher Elektrotechniker 
recommend the formula В, — R,; {1+0-004(¢—15)} for copper, 
from which it will be seen that 15°C. (practically 60°F.) is the 
basis, and the coefficient is also much lower than that deter- 
mined by Messrs. Clark, Forde and Taylor. 

In conclusion, I greatly regret to find your remarks so 
personal towards the end—a mistaken help for a weak argu- 
ment.—I am, &c., Е. О. Howe. 

Old Charlton, Kent, May 28. | 

[In regard to the first three points raised by Mr. Howe we 
need add very little to our comments of last week. In our 
remarks we referred to submarine cable measurements, not to 
ordinary resistance measurements. If Mr. Howe and other 
engineers use a coefficient “ against their common sense," they 
might at least use their common sense to be certain that they 
have not made wrong assumptions in applying that coefficient. 

Mr. Howe's last statement is that the Verband Deutscher 
Elektrotechniker coefficient of 0-004 per degree С. (or 0-002222 
per degree Е.) referred to 15°C. (or 59°F.) is much lower than 
that of Messrs, Clark, Forde & Taylor. As explained in our 
last issue the latter is 0-00238 per degree F. referred to 32°F. 
(a fact which Mr. Howe can verify by purchasing Messrs. 
Clark, Forde & Tavlors pamphlet on ‘‘ The Temperature 
Coefficient. of Conductivity Copper,” if he so desires) and is 
that adopted by the Engineering Standards Committee ; it is 
а mean figure for commercial purposes. Now, if the resistance 
at 32°F. is taken as unity, that at 59°F., according to Messrs. 
Clark, Forde and Taylor’s coefficient, is J +0-00238 x 27, or 
14642. Thus the variation per degree at 59°F. is 0-00238 in 
1-0642, which gives a coefficient of 0-002236. This is practi- 
cally the same as that of the V.D.E. In fact, the V.D.E. 
coefficient is only 0-63 of 1 per cent. lower than that of Messrs. 
(lark, Forde and Tavlor, and in calculating a change pro- 
duced by 30°F. the difference in the results by the two cocffi- 
cients will be about 44 parts in 10,000. This being so, it is 
surely rather an exaggeration on the part of Mr. Howe to de- 
scribe the V.D.E. coefficient as being “ much lower ” than that 
of Messrs. Clark, Forde and Taylor. It is evident that for 
commercial purposes the V.D.E. coefficient is the same as that 
of Messrs. Clark, Forde and Taylor, and, therefore, neces- 
sarily the same as the E.S.C., во that Mr. Howe has scarcely 
chosen a good example to advance his case.—Ep. F.] 


TRAMCAR METERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Str: І see that in your notice of the new Siemens tramcar 
meter you say that “ attempts were made in the early days of 
tramcar development to utilise ordinary meters for. the purpose 
of recording the energy consumption of tramears.” І fear that 
the inference would be that ordinary meters have failed for 
this purpose. I should be allowed to state that, with my meter, 
owing to the extreme lightness of the armature, I have never 
experienced the smallestdifficulty when using it on tramcars, 
and I venture to think that there 13 а greater number of these 
meters so used than of all other types put together. I notice 
the means Messrs. Siemens have adopted to overcome the 
difficulty caused by a heavy armature; mine is so light as to 
avoid it altogether.—I am, &c., 

Birmingham, May 31. GEORGE HOOKHAM. 


THE ELECTRIC DRIVING OF PRINTING PRESSES. 
| TO THE EDITOR OF THE ELECTRICIAN. 

‚ Мк: Considering the grave danger to life and limb involved 

in a defective system of press driving, I think some protest 

ought to be made against the article from the “ Electrical 

World " as abstracted in your issue of the 27th. 

Ido not think any manufacturer (on this side of the Atlantic) 
with a reputation to maintain would propose to his customers 
such a scheme as that outlined in the article, but there is a 
danger that the non-electrical customer should insist on some 
such cheap and shoddy arrangement, bringing in the end 
discredit on electrical driving in general. 

Briefly, the author's scheme is to use two standard motors, 
опе for starting and slow motion, and the other for ordinary 
Working at full speed. These are to be operated by two 


Power Required by Telephone Systems.—The « Engi- 
neer ” gives some information with regard to the service of the 
New York Telephone Co., which indicates that the handling 
of a million messages requires on an average the expenditure 
of electrical energy to the extent of 900kw.-hours. Assuming 
a heating power of 13,900 B.Th.U., it may be calculated that 
the development of 900 kw.-hours requires 2,025 Ib. of Coal. 
Allowing for sundry power-house wastes, perhaps it would 
be permissible to consider an English ton as the amount actually 
required in practice. The telephone messages of the United 
States now aggregate 9,000 millions per year, 50 we may set 
down the coal required for transmission at 9,000 tons. Of 
course, this is only a small fraction of the tonnage required for 
heating purposes in the 50,000 telephone exchanges. 
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HIGH-TENSION SWITCHGEAR,* 
BY A. G. COLLIS. 
Summary.—The author discusses recent practice in switchgear design 
and illustrates typical installations. In connecticn with switch con- 


struction, he describes a hand-operated, non-automatic, 3-pole oil switch. 
Instruments and the protection of circuits are also referred to. 


When considering the design of a switchboard the following prac- 
tical points should be remembered : (1) Simplicity, consistent with 
adequate protection, avoiding as far as possible the addition of un- 
necessary links. (2) Ease of operation and inspection. (3) lastan- 
taneous response to the call of its duties. (4) Apparatus at high 
potentials placed in cells that will not, in case of fire, aflect remaining 
gear, and arranged so that each respective gear can be inspected 
from the exterior, and isolated from “live” condition. (5) In- 
flammatory material to be avoided as far as possible. (6) Connec- 
tions well spaced, to avoid short-circuita. (7) Only low-tension 
connections and indicators to be on the operating board and traceable 
at sight. (8) Liberality of design to withstand the development of 
abnormal conditions. (9) Sound earth connections, 

The constructive portion of the board is materially affected by 
the space available and the conditions of service. When space, 
however, is limited, as at sub-stations, the design shown in Fig. 1 
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Е. 1.—Two- PHASE Волкр FOR 3,000 VoLTs. 

. 
will commend itself. This board controls three transformers and 
geven circuits at two phase 3,000 volt 50 frequency, the outer con- 
ductor being earthed. The author is personally in favour of this 
type of board, which may be described as ^^ Ironclad type." It not 
only incorporates the points referred to above, but as iron constitutes 
the main construction, there is less danger, the iron being at earth 
potential, than with a board that consists of stone or other insulating 
material, which is never free from conducting mediums, such as 
elate with metallic veins, and stone with porosities which are hygro- 
scopic; and, further, in the case of heavy cell fires or violent rup- 
tures, the iron lends itself to displacement in a better manner than 
solid stone partitions, which could cause sonsiderable damage to their 
adjacent gear. 

This type of board may not be adaptable for controlling units and 
feeders of a large central station, and for this work I prefer electrical 
remote control, similar to that fitted in St. Andrew's Cross Station, 
Glasgow. Fig. 2 shows a sectional view of this gear. This board is 
designed eventually to control six three-phase generators at 6,500 
volts, 18 feeders, and two inter-connectors. It will he seen that the 
whole of the high-tension gear is situated in an adjacent room in 
separate compartments, and operated from the control board fixed 
on the gallery. Iron doors to admit of inspection of cells are shown, 
А БА LE Ae LT 


* Abstract, from the “ Transactions," of a Paper read before thè 


Glasgow Technical College Scientific Society. 
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but preference has latterly been given to doors of uralite, which 
material is much lighter to handle, and is considered more in keeping 
with the cell structure. Another type of this class of board is shown 
in Fig. 3, and although I have stated I prefer electrical remote con- 
trol, mechanical remote control has many advantages peculiar to 
itself, possibly due to space limitations, or, further, the switches being 
of such dimensions that the control board may be of the same width 
as the switch cells, without being of unreasonable length, with the 
additional advantage of a direct connection of each separate section. 
The board illustrated controls plant generating three-phase current 
at 6,600 volts 50 periods, and is of the ** Bench type " construction, 
which design is very convenient, as it places the engine room in full 
view of the operator, this practice being almost universally adopted 
in power stations where the switchboard attendant is in command, 
controlling both the mechanical and electrical sides. At one of the 
largest stations in this country this method of control has been 
adopted, with very efficient and economical results. The success of 
such a seheme as this would, of course, depend largely upon the man 
in charge, and would probably result in disaster if the scale of wages 
were not increased, with the responsibility above the reported 
standard. Jam led to understand that many of the reported failures 
of switchgear are due to the tendency of to-day to have cheap 
labour on improved systems ; and, further, the tendency to place 
orders with the lowest tenderers not only discourages science, skill 
and design, but causes the omission of a large amount of actually 
necessary gear, resulting in breakdowns and fatalities. The author 
emphasises these points by quoting from the 1908 report of H.M. 
Inspector. 

All circuits should be fitted with isolating switches, or so sub- 
divided as to admit of attention while the section is dead, each 
section or circuit being in a separate compartment to prevent acci- 
dental contact with the adjacent “ live" portions during repairs or 
inspection. Some enyineers pay particular attention to this, and 
their ideas are further advanced by the additional precaution of 
inter-locked gear, su that it is impossible for a man to enter the com- 
partment unless the circuit is dead. In many cases of electrical 
supply undertakings isolating switches are inserted on the "bus bar 
side. This, however, does not mean that when these are in the 
'* off " position the circuit is dead, as in the case of feeding in dupli- 
cate to a sub-station, the cable may be charged via the sub-station, 
which necessitates isolating switehes being installed on that side of 
the oil switch. All isolating switches should be operated by an 
insulated гой or hook, and should be so mechanically constructed 
to resist twists as to ensure good contacts; also, if possible, earth 
contacts should be provided. It is preferable, in the case of a three- 
phase supply, to have single-phase isolating switches, as the coupling 
up of these switches may. owing to breakdown of insulation, place a 
* short" across the system, by no means an uncommon occurrence. 
Further, if the scheme is on a large scale. it should be sectionalised 
by ‘bus bar switches, and this fact should be remembered by the 
operators. ‘The observance of this might have minimised the extent 
of the disaster at Lot’s-road, where the custom of running the whole 
station in parallel resulted in a complete shut down. Ring and 
duplicate Баз bars and change-over systems have also their advan- 
tayes, the design being regulated according to the conditions of the 
service, and the results aimed at by the supply authorities. Con- 
nections between gear should be “ bare," not " insulated," in order 
to avoid inflammatory material, and should be cemented in por- 
celain sleeves when passing through partitions. All connections 
should preferably be clamped or coned, instead of, as is often the 
case, bolted or set-screwed, which causes considerable heating from 
imperfect contacts. | 

In connection with the foregoing alternating-current design, oil 
switch construction is exceptionally prominent. Many forms and 
tvpes are now on the market, owing to the varied conditions of ser- 
vice, and the diversity of opinion amongst experts as to the proper 
form of design, more particularly on such points as the '* disposition 
of the arc," " insulation," and ** strains from explosive effects.” It 
is necessary. however, that all these points should be incorporated, 
аз the specialised application of one with the non-observance of the 
others may result in entire failure. Unfortunately, no definite data 
are available as to what is the breaking capacity of any awitch, 
experience only proving that this or that form has successfully dis- 
charged duties which may, under different conditions, be totally 
inadequate for the purpose. | 

In order to demonstrate some useful points which I emphasise 
with confidence. I would refer you to Fig. 4, which illustrates à hand- 
operated non-automatie three-pole oil switch, capacity 100 amperes, 
at 6,600 volts pressure. It has a double break of 4 in. per pole (8 in. 
per phase), which length of break is consistent with its other capa- 
bilities of rupturing capacity, and for this size a smaller break 18 not 
recommended. The operating levers are fixed rigidly to the con- 
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tacts and move in a vertical plane. The disturbance of the oil due 
to the arc is thus concentrated in the same direction, and not dis- 
tributed over the entire area of the oil as in other forms. The posi- 
tion at which the arc takes place is near the surface of the oil, at 
which point it is free from the sediment which is found towards the 
bottom of the can, where the insulation value, owing to these im- 
purities, is proportionately less. Further, when the rupture takes place 
near the surface of the oil, the pressure due to the explosion of the arc is 
relieved bythe bubbles of gas passing into theair, thedielectric strength 
of the switch is therefore maintained. To obtain further efficiency 
in dealing with “ strains from explosive effects," the oil cans are 
lined with three-ply impregnated wood, between which and the can 
there is a space of d in.; this not only further increases the dielectric 
strength, but effectively damps out the arc on rupture, the oil in this 
space being in a quiescent condition. This is an important point, 
as burning oiland failure from strains may cause heavy fires, resulting 
in the complete shut down of a power supply. Each phase or pole 
of the switch is in a separate tank, thus admitting of the inspection 
of a single phase without removing the 
tanks of the whole switch, and, in addition, 
is much lighter to handle. The effective- 
ness of the switch, again, is increased by 
these divisions, it being practically im- 
possible for the arc to form between the 
phases, there being a possibility of this 
occurring when all the phases are placed in 
опе сап. The contacts are brush type, 
fitted with additional sparking tips, which 
deal with the final arc on breaking circuit. 
I have always advocated this type of 
contact except when itis mechanically un- 
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desirable, for the reason that а brush or laminated contact, operated 
Ш the manner before described, has a self-seating position, rubbing 


àvay injurious surface films, and his the additional advantage ot | 


solid pressure without strains on auxiliary springs, and it also admits 
ot a large contact area in proportion to its designed current-density. 
esta show that a laminated contact, will successfully rupture a much 
жен current that a solid contact of the same sectional area at a 
ower temperature, and have also proved their superiority, as the 
Contact area should not only be proportional to the sectional area, 
ut also to the pressure. The contact area of a bar of copper (un- 
‘See et must be approximately five times the sectional area of the 
Г, with 25 Ib. pressure per square inch, to have the same solid con- 
uctivity. The increase of the pressure to 35 lb. per square inch 
uus same result with a contact area of only 4-2 times the sec- 
Sus че. It will be noticed, however, that the contact area does 
Rot tee inversely as the pressure. The question of pressure must 
‚ бе disregarded as affecting contact voltage drops. Contacts 

ned of the “ wedge " or “ cone ” type are not usually the best 
Practice, but are necessary in some cases for mechanical reasons and 
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heavy currents. Instantaneous rupture is essential for dealing with 
short-circuits, and it will be noticed that the pressure in the brush 
type is in a direct line with the operating mechanism. Immediately 
the toggle is released it assists the instantaneous action, whereas 
іп the case of а “ wedge " type contact the pressure is in a direction 
diagonally to the toggle, and may, due to guide friction, give a total 
frictional resistance more than equal to the weight of the switch, 
thus holding it in after the toggle is released, with disastrous results. 
The porcelain sleeves shown are of the corrugated type, which are 
now superseded by the straight pattern, for the reason that they are 
much easier to clean, and less liable to collect dirt or semi-conducting 
matter. 'The reeded type was designed originally to increase the 
leakage distance with minimum space; practice, however, proves 
the reverse. 

Vitrified porcelain, which is specially moulded and treated by 
several processes, such as glazing and extra firing, in order to with- 
stand excessive electrical pressure, appears to be still to the front 
for this kind of apparatus аз an insulator. It generally consists of 
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“ kaolin,” “ felspar ” and “ quartz," the combination of which, after 
being properly fired, produces a crystalline silicate which only re. 
quires glazing to make it capable of withstanding the most severo 
potential strains. Apparently no other form of insulator has yet 
been designed to equal its effectiveness, 

The above comments deal principally with the material of the 
switch. Lastly, but not the least important, is the mechanical con- 
struction. This construction must be of such movement that it will 
minimise shock, and also the manual effort in closing. It must be of 
parallel motion, and have a simple link construction. It will be 
noticed from the illustration that the handle operating the switch 
has а vertical movement, which places the operator in full command 
over it. When dealing with large capacities and heavy units, it 
should be noted that the mechanically operated remote control 
switch has many undesirable features, which have led to the elec. 
trical control type. On large power systems in America the motor 
operator switch is used. This is, however, not so efficient as the 
standard solenoid type, in which complicated mechanism and gear- 
ing, magnetic clutches, &c., are entirely eliminated, whilst it occupies 
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less space and operates more nearly instantaneously. In order to 
render the electrical control switch (Fig. 5) more cfficient, a con- 
troller is advocated to operate it. This not only serves the purpose 
of making it “ fool proof," but also places the auxiliary contact- 
making and breaking devices, &c., in an accessible position, apart 
from the main switch. А switch of this type should be designed— 
apart from its rupturing capacity and the general principles involved 
in the mechanical type of switch—so that it will operate with cer- 
tainty and decision, and without any tendency to overshoot in 
closing, or rebound in the open position. It must not be possible 
for the operator to hold the switch closed under overload or short- 
circuit conditions, or to check or reverse its motion in an intermediate 


position, as hesitancy might be serious. This switch fulfils all these 
conditions. 


` 


The author next considers some points in connection with instru- 
ments, describing the main features of a few types, and then passes 
on to discuss the protection of circuits. On the boards previously 
described the system of protection is “ reverse relays" on gene- 
- rators and overload relays on feeders, This form of protection is very 

universal throughout the country, and, as far as can be ascertained, 
is giving satisfaction. At one time plunger relays and differentially 
wound coils were very much in use, but owing to their ineffectiveness, 
principally due to “ mechanical " and “ floating " troubles, regard- 
less of their electrical efficiency, these designs are practically obsolete. 
The differentially wound coil proved defective on account of the fact 
that short-circuit conditions reduced the power factor and voltage 
to such a low value that the relay did not develop sufficient torque to 
operate, and, further, it was impossible to use it for synchronising, 
as it did not cut out on reverse power, but acted on the synchronising 
or wattless currents, thus cutting out the very set that was normally 
correct for closing. Without altogether condemning this form of 
protection, I would like to add that, although experts have made 
considerable improvements in the detail of design, I find that en- 


Fic. 4.— 6,600 уот HAND-OPERATED OIL SWITCH. 


gineers, having experienced difficulties with a particular form of 
design, are very conservative in considering any improvements when 
the principles are still the same. 

The author particularly favours a triple-pole, time element, over- 
load relay, which is usually supplied on outgoing feeders, in order 
that a selective condition can be installed on the system. These 
relays consist of a rotary disc which revolves in a shaded pole-piece— 
that is to say, copper rings are placed on the poles, and the current 
induced reacts on the magnetic circuit, with the result that torque 
is exerted on the copper disc. ‘The magnet is energised from the 
low-tension side of a current transformer, and when the current has 
reached its predetermined value the disc rotates, thereby winding 
up a hanging weight, closing the trip coil circuit by carbon contacts, 
and operating the switch. In addition, there is а damping magnet 
provided, by which the time element can be varied, the motion of 
the disc thereby being retarded to its predetermined time setting. 
The advantages of this type of relay are many, not only on account 
of its electrical effectiveness, but to the form of construction, which 
admits of the time element being varied within its range indepen- 
dently of its current value, and vice versa, a point which must not 
be overlooked in order to meet selective demands. The time element 
has an approximately inverse action, and will open the switch more 
quickly under normal conditions, which is very necessary. In order 


to meet competition and the demand for cheap gear. the time element 
on a feeder is provided in the form of a fuse, which is connected in 
shunt to the trip coiljcircuit, Owing to the high reactance of the trip 
coil the current normally passes through the fuse, but when it reaches 


the value the switch is set to open at the fuse blows, and the current 
then passes through the trip coil circuit, operating the switch. A 
fuse, however, has many disagreeable points, inasmuch as the time 
element cannot be changed without altering the current element, and 
although it has an approximate inverse action, there are no selective 
attributes. 

There are several methods of “ connecting up” relays and trip 
coils for protection against overloads, and the tendency should be to 
provide reliability with a minimum amount of gear, as additional 
links are a source of danger. . Two overload trips with two current 
transformers will protect a three-phase system with neutral not 
earthed, or, further, two current transformers with one trip coil will. 
be effective, the current in one phase being equal to the vectorial sum 
of the currents in the other two. Of course, protection in each leg 


further advances the degree of safety, but is not absolutely essential. 


With regard to protection on a three-phase circuit with earthed 
neutral, this can be met by having three current transformers and 
three trip coils. Preferably, it is a much better practice to instal 
three current transformers and two trips. With three transformer 
used in connection with two trip coils, the transformers would be 
connected іп Z (i.e., similar to a delta connection with the common 
transformer reversed), there being an advantage in using this con- 
nection over that of the straight delta, as in the latter each element 
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Fia. 5.— ELECTRICAL CONTROL SWITCH. 


of the relay receives current, which is the resultant of the current in 
the transformer to which it is directly connected, and an overload 
on one phase will affect the relay less than an overload on two or more 
phases 

The author finally discusses the case of an earthed neutral, 
and describes an appliance which apparently effectively deals with 
the safety of an earthed neutral by means of а ring transformer, the 
principle being as follows : Consider a generating station, from which 
а number of high-tension three-core cables diverge, feeding separate 
areas. If there be no earthing on any particular feeder, or on the 
network connected thereto, the sum total of the currents in the three 
cores must be zero at every instrument, and this is true independently 
of whether the load is balanced or not. If, then, the feeder cable be 
surrounded by the magnetic circuit of a ring type transformer, there 
will be no total magnetisation in it. Now, although no point of the 
system is connected to earth, there will be a certain capacity current 
flowing to earth at any instant from any two poles, say A and B, 
which must equal the capacity current flowing from earth to the 
third pole С, at that instant via the dielectric. Suppose, now, there 
be an earth anywhere on pole C, reducing this part of the system to 
earth potential, the capacity current to earth from A and B must 
find its return path through С; but since С is at zero potential, the 
current cannot be passing via the dielectric, and consequently the 
whole capacity current must pass from earth to pole C via the fault ; 
in other words, if we had 20 healthy feeders and one faulty one, with 
an earth on one core, the capacity current flowing to earth from the 
20 healthy feeders would be restricted in its return path to the faulty 
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one. Let us take it that the strength of this capacity current is 
30 amperes. Then the induction of the magnetic circuit round the 
faulty cable will be due to 30 ampere-turns, and will be quite indepen- 
dent of the load on the feeder, while the induction in the transformer 
cores of the healthy feeders will be on the average due to 1-5 ampere- 
turns, the total capacity current being supposed to be equally divided 
among the 20 feeders. A ring type transformer of the type referred 
to сап readily be designed to operate a relay with 30 ampere-turns 
primary current or even less, and this relay may in turn operate an 
indicator, or alarm, or close the trip coil circuit of the circuit-breaker. 
We should thus have a protective arrangement applicable to any 
extensive distribution with unearthed neutral, whereby any cable 
would be automatically disconnected should a core go to earth, and 
this without any rush of current and consequent disarrangement of 
the system. 

We should arrive at the same result in a system of much smaller, 
capacity by connecting the neutral point to earth through a relatively 
high resistance—viz., one capable of passing, say, only 30 amperes 
if a pole became earthed. There are many advantages in a high 
resistance of this order, besides that of cutting off the faulty feeder 
without excessive current rush. For example, the avoidance of 
interchange of current between generators working in parallel due 
to triple frequency terms in the E.M.F. wave; the relatively small 
size of the resistance required, &c. Complete protection would be 
afforded by current transformers inserted in any two of the phases 
with a ring type transformer surrounding the whole. 


DISCUSSION. 

Mr. CALDWELL said, in view of the very general trend of opinion to the 
contrary, it was interesting to note that Mr. Collis inclined to favour the 
use of reverse current protection for alternating generators, but the 
apeaker was of opinion, owing to the unreliable action of this particular 
type of apparatus, that it was better to rely upon human protection. A 
large. healthy unit coming out on action of the reverse current relay, due 
to à wattless current, might mean the shut down of a station having only 
two or three sets. In a static transformer sub-station the case was dif- 
ferent, as there was no attendant, and a faulty transformer must be cut 
out automatically and instantaneously, and reliable automatic apparatus 
to ensure this was very desirable. More attention should be given by 
designers of alternating switchgear to the reliability of instrument trant- 
formers. The frequent breakdown of these was a great nuisance, and 
potential transformers should be made larger in order to obtain a greater 
degree of reliability. With regard to oil switches for extra high-tension 
Work, it was time designers entirely eliminated wood from this class of 
apparatus. In regard to facilities for making cable connections (par- 
ticularly aa to the conditions existing in coal mines, but applicable 
generally), in the best work armoured cables were employed, and there 
was no reason why the design of clamped rings to effect electrical con- 
tinuity of the armouring should not be standardised. His remarks 
applied, of course, to isulated switchgear, such as oil switches, gate end 
panels and smaller motor panels. At present, even for the smallest item 
of such apparatus, cumbersome and expensive trifurcating boxes had to 
be empl уед. 

After other speakers had expressed their appreciation of the Paper, 
Mr. Corus, in reply, said, in regard to reverse current oil switches for 
generators, he was aware that they had not fulfilled all the conditions 
attributed to them, and he thought the specified conditions were very 
extreme. He did not think it was possible to design a reverse current 
relay that would meet all the conditions Mr. Caldwell referred to. Ан to 
instrument transfurmers, most of the troubles referred to were due to the 
fact that, in order to get constant ratio at all loads, the primary and 
secondary windings were very close together, with a result that a short- 
circuit occurred between primary and secondary, and, as one side of the 
secondary was earthed, the primary went to earth. Additional security 
against this was an insulator, further surrounded by а core of stampings, 
on which was wound the secondary coil, Regarding cable runs for mines 
and for collieries, he differed from Mr. Caldwell owing to the difliculty 
of keeping the armouring of the cable from going to earth, due to the 
Water and falling masses, together with the failing roofs, a direct con- 
nection might be formed between the cable and earth. In this connection 

е advocated that the armouring be supplied only for mechanical pro- 
tection, and between it and the cores there should be a tubular core 
which was earthed at the pit bank. By interposing a coil in this circuit, 
should an earth occur the coil would be operated by the leakage currents 
And the section isolated before any external damage was caused, thus 
preventing the serious explosions referred to so frequently of late. 
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| n Mining in Colorado.— According to the “ Elec- 
trical World,” the tungsten mining and milling industry has 
recelved a great impetus in Boulder County, Colorado, as а 
result of the improved methods of manufacture and the better 
Prices obtainable. The Eureka Tungsten Mill has just begun 
Operations, using a belt table arrangement of new design, and 
covering a large proportion of the tungsten. The mill is a 
rick structure, and is entirely electrically operated. 


LEGAL INTELLIGENCE. 
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City of Birmingham Tramways Co. v. Сео. Law. | 
Mr. Justice Lawrence gave judgment in this case on Saturday. Plain- 
tiffs claimed for damages to a tramcar in Bristol-rd., Birmingham, in 
October, 1908, and alleged that one of their cars was derailed and 
damaged owing to the negligence of defendant, the contractor for the 
reconstruction of the line. | 
His Говознте, in delivering judgment, said he understood the damages 
had been agreed at £421. 15s. 4d. in the event of plaintiffs establishing 
the liability of defendant. Only one line was in use at the time, the other 
being under reconstruction, and his Lordship said he had come to the 
conclusion that the derailment of the car was caused by the gearbox of the 
car coming in contact with one of the contractor's blocks, which had risen, 
that being due to the fault of defendants’ servants. It was contended 
that defendant was under no liability to plaintiffs, because there was no 
contractual relationship between them, the Corporation owning the lines 
and the company being merely assignee of the lease of the tramway. 
Under that lease repairs were to be executed by the Corporation, but at 
the expense of plaintiffs. It was provided that the company should be 
able to continue the service during reconstruction, and the agreement 
imposed upon the contractor liability for any damages or injuries 
sustained while the work of reconstruction was in progress. Defendant, 
by that agreement, indemnified the Corporation, and plaintiffs were, 
therefore, entitled to judgment. 


Wheeler v. Marylebone (London) Council. 

The hearing of this case was continued on Friday last before Mr. 
Justice Grantham and a special jury. 

Mr. JOHN LvNToN, assistant engineer to the Charing Cross, West End 
& City Electricity Supply Co., said he thought that а person holding the 
ends of the cable in question would receive a shock, but not sufficient 
to kill. 

In answer to his Lordship, Mr. HorpEN (with Mr. Shearman, K.C., 
for defendants) said the cables were on the three-wire concentric system, 
and the pressure between the outers was 480 volts. The pressure of 
supply was not more than 240 volts in any house. He had never known 
a case where a cable had been pot-ended and the dead cable left in the 
house. They always took away dead cable. He would not always 
remove a cable if the rebuilding operations were confined to the top of 
the house. He would not remove the cable if the housebreakers were 
not going to interfere with the cellars. | 

Мт. Н. T. Сокрох, architect and surveyor, said he always specified 
that all pipes should be removed from cellars or anywhere else when 
housebreakers were at work. ~- : 

Mr. SHEARMAN, K.C., for the defence, explained that when the Council 
were notified that the housebreakers were going to commence work one 
of the Council's employés was instructed to “ draw the service," which 
meant that the whole of the wires and cables in the house were with- 
drawn, but when he got to the house he was told that the cellars were 
not to be removed, so he simply shut off the current from the cut-off box 
in the cellar. That was perfectly safe, even if the cellars were used, and 
plaintiff did the only possible thing to cause trouble when he tried to cut 
it. They were sorry for him, but he suffered from: a supreme act of folly, 
for he must have known that the cable was a live one. He contended 
that the Council had not been guilty of a breach of duty and were not 
liable. | MP | 

After medical evidence, Mr. SibxEv J. Joxt&s, assistant meter reading 
superintendent in the Council's employ, said he shut off the service at 
the cut-out box. 

Mr. Cuas. Н. Smita, constructional engineer to the Council, said he 
visited the house after receiving the request to draw the service, and was 
told by the foreman housebreaker that as the cellars, which were away 
from the house, were not to be interfered with, there was no need to 
remove the cable. He altered his instructions to the joiner, telling him 
to draw the service as far as the cut-out box and make that secure. The 
foreman told him that all he wanted removed was the meter and the 
appliances within the house. Referring to custom, Mr. Smith said, 
bearing in mind that it was a very expensive matter to meddle with or 
alter the service beyond the cut-out, the cables were left in their positions 
as far as it was consistent with safety. but in that particular case, had he 
known that the structure of the cellars was going to be interfered with, 
he should not have let the cable remain. 

Mr. фону Е. С. SNELL, consulting engincer, said the system of leaving 
a cable in a cellar such as the one in question, as long as the cellar was not 
to be interfered with, was universal. It was perfectly safe, unless cut 
or tampered with. 

Мг. А. Hron SEABROOK, the general manager of the Council's elec- 
trical undertaking, also gave evidence. | 
- Мг. Пек, K.C., for plaintiffs, said if the Council had done what waa 
requested of them the accident would not have happened, Instead, in 
the hope of saving expense, only half of the work was done, and a live 
cable was left in a place where it was a danger to everybody on the 
place. Had they placed a switch in the service box under the pavement 
and right away from the house, and cut off the power at the switch, tho 
cable would have been rendered harmless, and. they wonld have saved 
the expense which they said would have been incurred by drawing the 
cable. 

His Говози1р, summing up, said he thought that the Council had been 
guilty of a wrong in leaving the cable in the cellar without giving рашын 
notice. 
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The jury awarded plaintiff £56, special damages claimed by him, in 
addition to £75 for pain and suffering, and £450 for loss of business during 
his incapacitation. 


His Lordship entered judgment for plaintiff, and refused an application 
by defendants for stay of execution. 


Hire of Electric Motors. 


In the Shoreditch (London) County Court last week, Judge Муу, 
K.C., heard an action by Herr Julius Grevener (Attorney of the Sachsen- 
werk Licht u Kraft A.-G., lately trading in London as the Electromotor & 
Dynamo Co.) against Mr. Geo. Chamberlain to recover £49, value of an 
electric motor, and £l damages for its detention, For plaintiff, it was 
stated that defendant was the owner of premises which he let to a tenant 
named Gover, who hired a motor from plaintiff Company, and defendant 
entered into an agreement that, in the event of an execution for arrears 
of rent, he would not seize the motor. The motor was, however, scized 
nnd subsequently sold. 

Kart Коресн, for plaintiffs, gave evidence as to the hiring of the 
motor by Gover, £59. 8s. 7d. being the amount mentioned in the agree- 
ment. 

In reply to defendants counsel, witness said the Sachsenwerk, &е., Co. 
was a German firm carrying on business in England in July, 1909. 

Defendant/s counsel : By sec. 274 of the Companies Consolidation Act, 
1908, every company incorporated outside the United. Kingdom and 
trading therein must be registered, under a penalty of £50 and £5 for 
every continuing day of default. Has this company been registered in 
the United Kingdom 7 

Plaintitf!s Counsel: L object to that question. 

Judge SMYLY: | do not see how you can object, except on the ground 
that the company is not bound to incriminate itself. 

И was admitted that the motor had been sold, so plaintiffs counsel 
said all he had to put his mind to was the price, and he then detailed the 
hiring prices, cash prices, the time the machine had been had. amount 
allowed for depreciation, &c. 

The defence was that the value of the motor had been greatly exagger- 
ated—the claim being for £49 and £1 as damages for detention. 

Judge SMyLY, asked if the machine could be returned, and having been 
informed it could not, as it had been sold, said he could find nothing wrong 


with the claim, and there would be judgment for plaintiff for £50 and 
costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


A science master will be required in September at Huish Grammar 


- School, Taunton, who is also qualified to teach electrical engineering 


and kindred subjects at the Municipal Technical Institute in the 
evenings. Salary £200 per annum. non-resident. Particulars from 
the head master, Mr. Arnold Goodlitle. See an advertisement. 

Ап unmarried commercial assistant is wanted for a British elec- 


trical firm in India. Commencing salary £15 per month. See 
advertisement. 


Applications are invited for the position of borough electrical 
engineer at Salford. Salary £500 per annum, rising to £700. Ap- 
plications to the town clerk, Mr. L. C. Evans, by June 13. 

Erith Council require a canvasser for their electricity department. 
Wages £2. 108. per week. Applications by noon June 8. 


The Council of the University of Manitoba, Winnipeg. Canada, 
require a lecturer in electrical engineering. Salary $1,500 a year. 
Applications to the Registrar by June 25. 


Kent Education committee require an assistant master in the 
electrical engineering department of the Technical Institute, Gilling- 
ham. Forms of application from Mr. J. Thompson, Town Hall, 
Chatham, and applications to the Director of Further Education, 
Mr. В. L. Wills, M.A., Technical Institute, Gillingham, by June 20. 

The Council of the University of Manchester require an assistant 


lecturer and demonstrator in the department of physics. Applica- 
tions to the Registrar by June 13. 


The professorship of physics at University College, Reading, will 
shortly become vacant. Particulars from the Registrar, 


Nunderland Corporation have promoted Mr. J. A. Crowther (shift 
engineer) to the position of assistant electrical engineer, in succession 
to Mr. L. B. Humphreys, who has resigned. 


EDUCATIONAL NOTICES. 

City and Guilds of London Institute.—The entrance examinations 
of the City and Guilds Central Technical College, Exhibition-road, 
and the City and Guilds Technical College, Finsbury, are held in 
September, and the sessions commence in October. 

Both institutions provide courses of instruction in engineering, 
chemistry, mechanics and mathematics, &o. Particulars of entrance 
examinations, scholarships and courses of study may be obtained 


cables for supplying current in’ Brighton (Victoria). 
ground feeders are to be laid to transformer pits, where the pressure 


will be reduced from 4,000 to 400 volts. the latter being transmitted by 
overhead distributors. 


electrically. 


from the respective colleges or at the head offices of the Institute, 
Gresham College, Basinghall.street, London, E.C. The Central 
Technieal College is intended for higher technical instruction for 
day students not under 16 years of age, preparing to become civil, 


mechanical or electrical engineers, chemical or other manufacturers 
and teachers. 


The college is a school of the University of London, 


and forms the engineering section of the Imperial College of Science. 
The courses of the study for the associateship of the Institute cover 
a period of three years. The Finsbury College is designed for day 
students preparing to enter engineering and chemical industries 
and for those who have already served an apprenticeship and also 
for evening students. 


engineering cover a period of two years and those in chemistry three 
years, 


The day courses in mechanical or electrical 


University of Bristol.—The following have been appointed external 


examiners in the facultv of engineering :— 


Civil Enginecring. —Prof. S. M. Dixon, M.Sec., M. A.. M.Inst.C. E. Mecha- 


nical Enginecring.—Prof. W. Ripper, D.Eng., M.lInst.C. Б. Electrical 
Engtnecring.—Prof. S. P. Thompson, D.Se., F.R.S. 
P. T. Wrigley, М.А. Chemistry. —Prof. N. Young, О.Зе., F.R.S. 


Mathematics.—Mr. 


Australasia.—The ‘‘ Australian Mining Standard ° states that a 


resolution was passed at the recent meeting of the Associated 
Chambers of Manufacture's, expressing disapproval of “ the con- 


tinued and growing interference by Government workshops with 
private manufacturers," 


There was only one dissentient vote. 
Melbourne Electric Supply Co. has commenced the work of erecting 


High-tension under- 


The charges for current will be 51d. for lighting. 


and 2d. for power, with a reduction to 34. for power after the first 1,000 
units per month. 


Leichardt and Petersham Councils have agreed to the erection of over- 


head trangmission lines through their districts from the Sydney electricity 


works at Balmain to Newtown. 


The net profit on the past year's working of the Wellington (N.Z.) 
tramways was £6,123. 


Yarrawonga (Victoria) Shire Council are in favour of the provision of 


electricity supply for their district, if it can be done without putting an 


additional financial burden upon the public funds. Delegates heve been 
appointed to visit towns possessing electricity works. 
Austria-Hungary.—A 60-years’ concession has been granted to 


Dr. H. Ofner for the construction and working of a light electric 
railway from St. Polten to Harland. 


Birmingham.—The draft provisional order for the extension of the 
city has been issued and provides for the inclusion of Aston, Erding- 


ton, Handsworth, Yardley, and part of King’s Norton and North- 
field. 

The tramway undertakings of Aston Corporation and of three Urban 
Councils are to be transferred and are to be worked and maintained by 
the Corporation. The electricity undertakings of Aston Corporation 
and of Handsworth Council, and the electricity undertaking of the Cor- 
poration of the existing city, are to be maintained and managed by the 
Corporation of the city as one undertaking, and the provisions of the 
Birmingham Corporation Act, 1899, which relate to the electricity under- 
taking of the Corporation of the existing city, and the provisions of part 
130 of the Birmingham Corporation Act, 1903, will apply to the amal- 
gamated undertaking. The prices to be charged by the Corporation for 
energy supplied by them to any consumer within Aston and Erdington 
must not exceed the prices charged by Aston Corporation on March 31, 
1910, for energy supplied by them in the like circumstances. Within 
two years from the commencement of the order the Corporation must 
lay down distributing mains for general supply of electricity throughout 
every street within King's Norton and Northfield and Yardley. 


Blair Atholl (N.B.)J—About two years ago Blair castle was pro- 
vided with an electric lighting installation, water power being 
employed in the generation of electricity. 

His Grace the Duke of Atholl subsequently decided to supply electric 
current for lighting the village, the eost to be simply enough to cover 
the interest on the initial expenditure. On Saturday evening the first 
section of the public lighting жаз inaugurated, when current was 
switched on to the Atholl Arms Hotel by Mr. Macdonald. There are 
about 200 lights. The consulting engineer is Mr. W. H. Massey, whose 
assistant (Mr. Seth) superintended the general work. 


Brighton.—At their meeting yesterday (Thursday) the Corporation 
were recommended to adopt a revised scale of charges for electricity 
for power, so that customers should pay 2d. per unit for electricity 
for power during the hours of peak load, subject to a two-rate meter 
being fixed. 


— The salary of Mr. G. Cloughton, power-house superintendent at 
Southwick works. has been increased to £300 per annum. 


Cambridge.— The Council propose to have the Guildhall wired for 
electric lighting. 


Church Lightin 


g.—St. Matthew's Church, Bolton, is to be lighted 


—— 
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Committee for the Protection of Electrical Interests. —At a meeting 
of this committee on 25th inst., Mr. Robert Hammond presiding, 
Mr. Arthur Preece was elected hon. treasurer, and Mr. R. Borlase 
Matthews, who has acted as hon. secretary pro tem., was elected 
hon, secretary. 


Coventry.—The Corporation have approved a recommendation of 
the Electric Light committee to increase the salary of the electrical 
engineer and manager of the electricity department, Mr. G. Tough, 
from £350 to £450 per annum. 

The Electric Light committee recommend the following charges for 
electricity for power and domestic purposes other than lighting: For 
first 2,500 units per quarter charge to be reduced from 134. to 14d. per 
unit, Where consumption exceeds 50,000 units per quarter, a flat rate 
of 1d. per unit will be charged, and for energy for domestic purposes other 
han lighting id. por unit. ч 

Derby.—The Tramways committee claim that the charge for elec- 
tricity for traction should be reduced from 144. to 11d. per unit. 


Eecles,— The Borough Treasurer has been instructed to transfer 
the profit on the electricity undertaking for the year ended March 31 
(£1,206) to credit of capital account of the undertaking towards the 
excess expenditure for which the L.G. Board refused to grant borrow- 
ing powers. Ап offer is to be made to supply energy for power to 
the works of Messrs. Н. Cardwell & Sons, Winton. 

An unopposed inquiry was held last week into the Council’s 
application for sanction to borrow £3,234 for extensions of the elec- 
tricity undertaking. 

Electric Railways in America.—<An electric railway 49 miles in 
length between the island of Galveston, by way of a causeway, to 
Houston, on the mainland of Texas, is expected to be completed next 
year. The cost (apart from that of the causeway) will be about 
$1,500,000 (£312,500). 

The New York-Boston Railway Co. is building a rapid transit electric 
railway from the Harlem River, through Westchester County, into 
Connecticut. 

Electricity in Mining.--The new mill and cyanide plant of the 
Roodepoort United Co. (Transvaal), which consists of 100 stamps 
In sets of 10, are to be driven electrically. 

Fach set is driven by a separate motor, and the stopping of one set 
will not involve the stoppage of the whole mill. The first installation of 
tube mills will consist of five. There are seven shaking tables to each 
tube mill, each driven by an independent motor. Each motor can be 
transferred by gantry or crawl to the clectricians! repair shop, so that 
repairs сап be speedily and economically effected. 

An electrically-driven Belliss compressor had been erected near the 
central shaft. The company derived part of its power from the Umtali 
Waterfall, in which it owned a half share, but that power not being 
sufficient, they had to lease power from the Odzani hydro-electric station 
of the Penhalona Proprietary Mines, about 7 miles from the mine. 

At the meeting of Rezende Mines (Ltd.) on Tuesday the chairman 
(Mr. S. H. Farrar) said that the west shaft had been thoroughly 
equipped with an electrically-driven hoisting engine and electrically- 
driven turbine pumps. 


Exhibition. —À colliery and mining exhibition is to be held at the 
сиу Exhibition Hall, Manchester, from June 16 to July 1, in- 
clusive, | 


Fatality.—At the Glamorgan colliery yard, Rhondda Valley. on 
Wednesday а surface foreman named Edward Abbott came into 
contact with a live electric wire and received a fatal shock. 

À hauler named Doel was driving а horse attached to two trams to а 
brickyard, when the animal came in contact with a live wire and fell 
dead. Doel, who held the leading chain, also received a shock, and fell 
on the horse. Running to Doel’s assistance, Abbott leaned over one of 
the trams and also received a shock which proved fatal. Doel recovered, 


‚ Folkestone.—The Council have deferred for seven years the ques- 
lion of purchasing the undertaking of the Folkestone Electricity 
Supply Co. 


Pulham (London).—The outstanding capital expenditure on the 
electricity undertaking at March 31 was £229,960. 4s. 1d. 

The Borough Treasurer reports that the revenue from the sale of 
qu Tent was satisfactory, and showed an increase compared with 1908-0 
The total revenue was £29,917. 14s. 7d., against £29.535. 15s. 3d. : total 
expenses were £25,351. 10s. 7d., against £25,962. Is. 2d. The net 
surplus is £4,551. 6s. 5d., against £1,914. 10s. 114. The number cf units 
sold for private lighting was 2,202,287 (at an average rate of 2-54. per 
unit), and showed an increase of 4-85 per cent., while the receipts showed 
à net increase of £717. Өв. 5d. Public lighting revenue showed a decrease 


of £325. Зв, 14. 

d Glasgow.— At the meeting of the Corporation last week it was 
ecided to increase the salaries of three members of the staff by £25 

nd о The salary of the inspector of lighting (Mr. S. В. Lang- 
anas) was also increased from £350 to £450. 


us и Council have abandoned the proposal to hire out 
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Haslingden.— At the last meeting of the Council Mr. Barnes 
complained that little progress had been made with the electricity 
supply question. There was a certain demand for current in the 
district, and the Electricity committee should take steps to satisfy 
that demand. 

In reply, the chairman of the committee (Ald. Barlow) stated that 
negotiations were proceeding with a company for a supply of electricity 
in bulk and he hoped to be soon in a position to call his committee 
together to consider the question. | 


Holland.— Middelburg communal authorities have voted 1,250 
gulden (£104) for obtaining information as to the practicability of 
establishing electricity works. 


Hull.—The Electric Lighting committee have acquired a site in 
New George-street for a sub-station. 


Hydro-Electric Works in Japan.—It is reported that the Imperial 
Government has decided to establish an office under the control of 
the Department of Communications to make inquiries as to the water 
power available for the generation of electrical energy in Japan. 
Seven branch offices will be established. The work will probably be 
started in September next. 


Inquest.—An inquest was held on Wednesday into the death cf 
Henry Colburn, who was killed at Newland Collieries, Normanton, 
Yorkshire, on Monday. 

Colburn and three others were working an electrically-driven coal- 
getter. When the current was switched on Colburn, inadvertently 
put his foot on the steel hauling rope and received a fatal electric shock. 
It was stated that water had affected the insulation of an electric cable, and 
caused a leakage, the current passing through the rope. Wordsworth, 
who attempted to drag deceased away, also trod upon the rope and felt 
only a slight shock. He was wearing clogs, and the wood acted as an 
insulator. Deceased wore leather boots. 

The collieries manager (Mr. J. Gill) stated that such machines had been 
daily used for 23 years, and no accident had happened before. 

A verdict of death from paralysis of the heart, due to electric shock, 
was returned. 

Kingsbury (Middlesex).—The chairman of the Council (Mr. Jose 
Daiz) stated at the last meeting that numerous letters had been re- 
ceived from people who were anxious to know when electricity supply 
would be available. Although they had received the help of Hendon 
Council, it was not possible yet to formulate a scheme. 


Leeds.—On the presentation of the report of the Tramways com- 
mittee of the Council on Wednesday a question was asked as to the 
purchase of 350 additional renewable joint plates, and the acceptance 
of tenders for fishplates. It was also asked whether it was intended 
to replace the Thermit welded joint. | 

The chairman of the committee (Mr. В. А. Smithson) replied that the 
renewable joint plates were in no sense a substitution for thermit welding, 
which was being applied to all new rails. They found, however, that 
le were more suitable, from an economical point of view, for the 
0 Talis. 


L.C.C. Tramways.—Southfields residents have requested London 
County Council to extend the tramway from Wandsworth to thc 
county boundary at Southfields. 


Marylebone (London).—On the recommendation of the general 
manager (Mr. А. H. Seabrook) the insurance of the plant at the 
generating station against breakdown is to be discontinued. "The 
original risks insured against have now been largely removed, and 
Mr. Seabrook is not aware of any similar undertaking having this 
description of risk covered by insurance. 


Metropolitan Asylums Board.—The actual cost of substituting 
metal filament for carbon lamps at the Board's institutions amounted 
to £1,880. 5s., against an estimated cost of £1,921. 


Naval Electrical Engineers.—The Admiralty have issued new 
regulations for the appointment of electrical engineers and of first 
and second assistant electrical engineers at the Admiralty and in the 
Royal Dockyards. 

Vacancies for electrical engineers will be filled by selection from first 
assistant electrical engineers. and vacancies for first assistant electrical 
engineers will be filled by selection from one or other of the following 
classes :—Assistant electrical engineers ; dockyard emplovés who have 
held the Admiralty scholarship ; outside candidates, who will be required 
to produce evidence of having passed through a course of engineering 
study in a University technica! college. or other educational establish. 
ment, to the satisfaction of the Admiralty, and of having been engaged in 
practical engineering work for at least five years, part of which time must - 
have been spent in a responsible position as electrical engineer. As a 
rule every second vacancy will be filled by the appointment of an outside 
candidate. Second assistant electrical engineers will be made by means 
of a competitive examination at which inspectors or electrical fitters and 
first-class draughtsmen of three years’ seniority and persons qualitied by 
Admiralty scholarship will be eligible to compete, provided they are under 
the age prescribed by the Home Dockyard Regulations. 

An Admiralty scholarship in electrical engineering (£40 per annum) has 
been established for a period not exceeding six years, and will be awarded 
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to a specially able and deserving electrical fitter apprentice who has com- 
pleted his four years’ course of study in a dockyard school. The holder 
of the scholarship will be placed on the establishment as electrical fitter, 
and will proceed to the Royal Naval College, Greenwich, for a year’s study 
in electrical engineering. at the end of which he shall, at the discretion 
of the Admiralty, continue to hold the scholarship for a second year. On 
passing satisfactorily at the conclusion of a two years’ course at Green- 
wich he will return to service in a yard or at the Admiralty as super- 
numerary electrical draughtsman, and after one year's service will be 
eligible to compete for appointment as first-class draughtsman or inspector 
or second assistant electrical engineer in the event of a vacancy. He will 
further be eligible for selection as first assistant electrical engineer after 
not less then three years! service, subsequent to his Greenwich training. 
The first award of the scholarship will be made after the Dockyard 
Schools’ examination this month, to the electrical fitter apprentice who 


has distinguished himself most highly in that examination or in the 
examination of the previous year. 


Nottingham.— At the City Council meeting on Wednesday the 


Tramways committee were instructed to execute the works required 
for the Carlton road tramways, as soon as possible after the Corpora- 


tion Bill had received the Royal assent. It is hoped to have the 
line completed by October. 


Pakefleld (Lowestoft).—The Mutford and Lothingland Council 
have been asked to consent to an application by a company for a 
provisional electric lighting order for this district, 

Per:onal.—Mr. Е. W. Hartmann. A.M.I E.E.. asks us to state that 
he is no longer actively connected with the Langdon-Davies Motor 


Co. (Ltd.), having resigned his position as assistant managing 
director. 


Mr. Charles Bright, F. R.S. E., asks us to state that his appointment 
recently announced by the Australian Commonwealth is а home 
(London) appointment for partial services, and will not, therefore, 
as appears to have been supposed, take him to Australia. 

We regret to learn that Mr. 5. E. Fedden, manager of the Sheffield 
electric lighting department. is still confined to hls housein conse- 
quence of an operation which he underwent two or three weeks ago. 


Plymouth.—The borough electrical engineer (Mr. E. G. Okell) has 
been asked to report upon the question of letting motors on hire. 


Printing, Stationery and Allied Trades’ Exhibition.— An electrical 
engineer, visiting this exhibition, which remains open at the Agri- 
cultural Hall (Islington, №.) until June 11, cannot help being struck 
by the extended use that is being made of the electric motor for 
driving printing, composing and other similar machinery. 

While the Agricultural Hall possesses its own steam plant and is 
willing to supply power to any of the stands, а large majority of the 
exhibitors do not appear to have taken advantage of these facilities, but 
have. instead, installed their own motors and have adopted the electric 
instead of the steam drive. Seeing what a large part printing and the 
allied trades play in our daily lives, it is not surprising that the engineer- 
ing visitor will find much to interest him outside his own sphere. 

The specimens of printed art, which are on view, may be justly called 
marvellous, and even the most casual observer cannot help being struck 
with the varieties of processes through which even the simplest piece of 
news has to go through before it can appear in the daily journals. The 
principal exhibit, from the electrical point of view, is to be found on 
Messrs. Harrild & Sons’ stand, where Messrs. Electromotors (Ltd.) have 
a very complete installation of their motors and switchgear applied to 
the various printing and composing machinery to be found there. Other 


electrical firms represented are Messrs, Newtons (Ltd.), J. & Н. Grevener 
and F. A. Glover & Co. 


lighting of the exhibition. 
Railway Signal and Telegraph Engineering Institute.— The last 


meeting of the session was held at Marylebone Church Institute on 
Monday. Мг. W. J. Thorrogood was in the chair. 

Мг. Е. W. В. May delivered a lecture on “ Automatic Relays and 
Switches as applied to Telephone Installations.” 
touched upon automatic relays for signal work. 

A lengthy discussion followed, in which many of the members took 
part, after which the chairman gave an address, and hoped the move- 
ment for which the institute was established would continue to make 
progress equal to that which had attended its first season. 

A vote of thanks to Mr. May for his lecture was carricd unanimously, 
and а similar vote to the chairman for his services and the support he had 
given the movement from the start. 

Richmond.— The Council have agreed to an extension of 12 
months for constructing the tramway in the Kew-road as a single 
line, as proposed by the London United Tramways (Ltd.). provided 
the company widen the road so as to leave a space of not less than 
9 ft. 6 in. between the outer rail and the kerb on both sides. 


St. Pancras (London).—The chief electrical engineer (Mr. S. W. 


Baynes) has reported on the additional boiler plant required at King’s 
road station. 


The latter firm are also superintending the 


The lecturer also 


Mr. Baynes states that the average yearly increased load during the 
past 10 years was 350 kw.. and he estimates that the demand 15 years 
hence will have reached 9,871 kw. At present there are two generating 
stations, but for some years he has foreseen the desirability of collecting 


porter, £2,500; total, £51,002. 


the generating plant under onc roof, hence the introduction of three-phase 
plant and the opening up of sub-stations. He proposes that the generating 
plant at Regent’s Park works should deal with the peak load only, and 
during the remaining nine months of the year it should bo operated as a 
sub-station. It would be necessary to instal the following machinery : 
At Regent's Park works, two motor converters of 1,000 kw. each, with 
switchboards, &c., costing £5,900 ; three-phase trunk mains connecting 
King’s-road with Regent's Park, £9,000. At King’s-road, опе spare 
turbo set, £9,400. Total, £24,300. The economies would be consider- 
able, but they could only be brought about by extending the boiler plaut 
at King's-road, and he submitted two schemes. He estimated the capital 
outlay on the first scheme as buildings, £18,200 ; boilers and super- 
heater, coal conveyer and ash-handling plant, pipework, pumps, &c., 
£29,370; extra lengths of pipework. £932; extra length of coal trans- 


The total annual expenditure under 
The second scheme would involve a capital 
The annual expenditure under this scheme would be 
He estimated that the costs would be reduced from 1-02d. рет 
unit sold to 0-69d. for 9,000,000 units, or a saving of £12,375 in one year. 
Altogether Mr. Baynes anticipates an immediate return of 11 рег cent. 
on the capital invested after paying sinking fund charges at the higher 
rates now imposed by London County Council. But much as the boiler 
plant was needed, Mr. Baynes would not recommend a brick to be laid 
until a working arrangement is made with the Midland Railway Co.. ко 
that there would be direct means of running coal into the Council's works. 
А special committee is to consider Mr. Baynes’ report. 


Salford.— Portions of the tramway track are to be relaid during 
the ensuing 12 months, at a cost of £13,000. 


this scheme would be £4,744. 
outlay of £84,549. 
£6,22: 


goat, 


Sevenoaks.—The Council have called in Mr. W. M. Mordey to 


report upon the question of electricity supply in the district. 


Sheffield.— Owing to the greatly increased demand for electrical 
energy, especially for power and heating, it has been found necessary 
to put in additional plant at Neepsend generating station, and an 
inquiry will be held next weck into the Council’s application for 
permission to borrow £78,000 for the purchase of the plant. 

It appears that quite a new source of demand has developed in the 
form of energy for electric smelting furnaces in the East End works, and 
there are indications pointing to very considerable extensions in this 
direction. Already two furnaces have been connected to the supply 
mains, and others are awaiting connection. 

Smethwick.—The Council have decided to oppose the Bill for the 
confirmation of the Smethwick Electric Lighting Provisional Order, 
which proposes to transfer the 1898 order from the Birmingham & 


Midland Tramways (Ltd.) to the Shropshire, Worcestershire & Staf- 
fordshire Electric Power Co. 


Spain.—The Public Works Department have granted to the 
Compania General de Tranvias de Barcelona a concession for con- 
structing and working an electric tramway from Sans to Coll. Blanch, 
Barcelona, 


The Ministry of Public Instruction have decided to distribute 200,000 
posetas (about £7,400) for the purchase of experimental scientific appli- 
ances for the colleges in Barcelona, Granada, Oviedo, Salamanca, 
Santiago de Campostella, Seville, Valencia, Valladolid and Saragossa. 

Stretford.—Some time ago a dispute arose between the Council 
and Manchester Corporation which has running powers over the local 
tramway lines, as to whether, under the existing agreement, Man- 


chester could call upon Stretford to supply an abnormal demand for - 


current caused by football traffic. Stretford contended that they 
could not be called upon to do so. but the Board of Trade arbitrator 
(Мг. У. Buckmaster, К.С.) has now decided against them. 

Sweden.—The Swedish Budget for 1911 provides that additional 
expenditure on canals, electric works and railways is to be met by 
loans amounting to £729,000. 

The Army Pageant.—We are pleased to learn that the technical 
side of the ‘Territorial Force is occupying a prominent position in the 
Army Pageant which will take place at Fulham Palace from June 20 
to July 2. The Electrical Engineers (London Division) have, т 
fact, been entrusted with the important task of carrying out the 
whole of the lighting for the pageant. "The men of this corps have 


offered their services gratuitously not only during performances, but . 


for the preparation as well, and have undertaken to carry out the 
wiring work for lighting the grand stand and dressing rooms, аз well 
as the pageant itself. 

The grand stand will be lighted by means of high candle-power metal 
filament lamps, hanging from the roof, and in addition a row of flame are 
lamps will be used for the double parpose of lighting the stand and the 
camp behind it. Are lamps will also be used for lighting the entrances, 
both for the public and the performers. The dressing-rooms, pay boxes 
ambulance stations, &е., will be illuminated by means of incandescent 
lamps, and last but not least, the pageant itself will be made visible to the 
audience at night by means of arc lamps placed on the roof of the grand 
stand. In all some 30 arc lamps and 250 incandescent lamps will be 
installed, and owing to the situation of the supply will necessitate using 
many miles of wire. dde 
Engineers have also undertaken the work of installing and maintaining 
the telephone service between the directing station used by the pageant 


In addition to the above duties, the Electrical - 


Ы 
2-7 Em 
П a+ 
re 
» LES - 
ae ‚2, 1 x: a 


THE ELECTRICIAN, JUNE 3, 1910. 


33D 


master and the various entrances to the arena and dressing rooms. This 
necessitates the use of a 12 way exchange board. The whole of the wiring 
work will be carried on insulators overhead. As the whole of the profits 
of the pageant are to be devoted to Army Charities, we wish it every 
success, and take this opportunity of expressing our appreciation of 
those members of the Corps of the Electrical Engineers, who have so 
generously offered their time in such a good interest. 

The Rand.—We have received from the “ Investor's Guardian," 21, 
Lime-street, London, E.C., а copy of a work entitled ‘‘ Reduction of 
Working Costs on the Rand," being a reprint of series of articles 
contributed to our contemporary by their special commissioner (Mr. 
Howard) appointed to investigate the position of the mining in- 
dustry on the Rand. Among the factors in the great reduction of 
working costs which has taken place are (1) the employment of 
heavier stamps, (2) the increased use of machine drills, and (3) the 
introduction of electric power. The work, which is published at 1s., 
consists of 38 pages of statistical and other information which 
should prove interesting reading to investors in the Rand mining 
securities, In regard to electric power Mr. Howard states that :— 

The increased use of electricity in substitution of, or as an auxiliary to, 
the usual steam power has had a beneficial influence on working costs, 
but it is anticipated that the greatly extended use of electricity will 
still further lower working costs in the immediate future. To any one 
acquainted with the steadiness of machinery worked by electric power, 
and the ease with which any one of the component parts is thrown in and 
out of gear without interference with the rest of the machinery, 1t is 
apparent that the important steps which have been recently taken to 
secure an ample supply of clectric power to the Rand cannot fail to 
exercise a far-reaching influence on the future of the industry. The 
superintending engineer of the Consolidated Goldfields has stated that in 
future it will probably be found economical to operate electrically all 
underground winders at the two Jupiter inclines, which will be of large 
capacity and designed to reach the limits of the property, a distance of 
4.500 ft. on the incline. The charge for electricity will be reduced in 
October when an appreciable saving in running costs at the Simmer Deep 
and Jupiter plant is anticipated, and the clectrification of the plants 
of the subsidiaries of the Rand mines and the Eckstein group will be 
completed towards the end of this year. 

United States Telegraphs and Teleprones.—On the 27th ult. the 
Senate adopted an amendment to the Railroad Bill introduced by 
Mr. Lafollette. placing the telegraph, telephone and cable companies, 
with the exception of the wireless telegraph companies, under the 
Inter-State Commerce Law. 


Ventnor (LW.'—At the last meeting of the Urban Council, on the 
motion of Mr. Smith, a resolution was unanimously adopted that it 
was expedient to consider the means of reaching the different levels 
of the town, with special reference to the construction of an electric 
ies and that any necessary action should be taken without 

elay, 

_Walthamstow.— An inquiry was held last week into the applica- 
tion of the Council for sanction to borrow £950 for additional plant 
at the electricity works, consisting of an additional booster set with 
the hecessary connecting cables, switchboard and instruments, and an 
extension to the switchboard gallery. 

The electrical engineer and accountant are in future to arrange the 
prices to be charged for the purchase of any installation which has been 
fitted up under the “ free ” wiring scheme, the price to be arranged by 
estimating the present value of the installation, or by adding 5 per cent. 
interest to original cost, and making an allowance for the amounts paid 
as rental since the installation was connected. Payment is to be spread 
over two years if desired, with interest at 5 per cent. 

Watford.—An inquiry was held last week into the Council's appli- 
cation for sanction to borrow £7,500 for extensions of the electricity 
undertaking. 

The clerk (Mr. H. Morten Turner) and the electrical engineer (Mr. 

Purse) gave evidence of the financial position of the undertaking 
and of the necessity for extensions of mains, &c. There was some oppo- 
NUR on behalf of the gas company and the ratepayers’ association. 

Wigan.—The Council has engaged Mr. C. W. Mallins, general 
manager of the Liverpool tramways, to report on the question of the 
Working of the tramways. 

v бел, — Consent has been given to the Metropolitan Electric 
bridge ays to lay additional cables through Church-road, Stone- 
e i Pcommittee has heen appointed to make arrangements as to 

ё н a to hold electrical exhibitions from time to time. 

о ) пену committee recommend the Council to undertake the 
Omestic apparatus such as electric irons, kettles, &c. 


t Mie Telegraphy.—Owing to satisfactory reports received from 
ratus on АЫ small craft as to the result of working wireless appa- 
the tor езе small vessels the Admiralty have decided to equip 

pedo gunboat “ Sharpshooter," at Devonport, with wireless 


apparatus housed on the 
i upper deck, the power generating machiner 
ing placed below the М. line. i j 2 4 
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Workhouse Lighting.—Congleton Guardians are considering the 
question of wiring their workhouse. 

Barnet Guardians have engaged an electrical engineer to report 
upon the proposal to light the workhouse electrically. | 

Chorlton Guardians have decided to wire a portion of the work- 
house premises. 


-- 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. | 


Barrow-in-Furness.—The accounts of the electricity undertaking 
for the year ended March 31 show a total capital expenditure of 
£114,570, an increase of £1,323. 

The total revenne was £13,266 (against £12,902), including £12,995 
from the supply of electricity. Total costs were £5,882 (£6,286), gross 
profit £7,384 (£6,615). Interest on loans absorbed £3,197 (£3,242) and 
' sinking fund £3,973 (£3,757), leaving a net profit of £249, against a deficit 
of £384 in 1908-9. The maximum load was 662 kw. (624 kw.), the load 
factor 13-95 per cent. (13-65). The equivalent of 83,419 30- watt lamps 
is connected, against 78,119; 1,130,092 units of current were sold 
(1,057,330). The average price per unit for private lighting was 4.2344. 
(4:2174.), for power 1:373d. (1-398d.) and traction 1-923d. (1-936d.). The 
works costs were 0-912d. per unit (1-045d.), and total costs 1-249d. per 
unit (1-426d.). р 


Belfast.—The report of the city electrical engineer (Mr. I. W. 
Bloxam) states that the net profit of the electricity undertaking for 
the year ended March 31 was £11,040, an increase of about 33 per 
cent. over 1909, due to the material increase in the total quantity 
of electricity sold and the substantial reduction in cost of generation. 

The revenue from the sale of electricity for lighting and power was 
£42,722, increase of 15:4 per cent. The number of units sold for light- 
ing alone was 2,238,019, increase 8-9 per cent., and for power 2,004,045, 
increase 26 per cent. The cost of production per unit has been reduced 
8-5 per cent. The total number of units supplied for traction increased 
by 24 per cent, but the revenue diminished by £1,522. The total 
equivalent of 30 watt lamps connected is 376,722 (increase 15:8 per cent.) 
including the equivalent of 5,835 н.р. in motors. The number of con- 
sumers is 2,305, increase 17 per cent. The maximum combined load last 
winter was 6,915 kw., viz., 4,000 kw. lighting and 2,915 kw. tramways. 


Bexhill.—The total income of the electricity department for the 
year ended March 31 was £10,244, and after paying expenses the 
gross profit was £5,086. 

After paying interest, sinking fund, &c.. the nct profit was £624, 
making with £726 brought forward a total of £1,350. As the L.G. Board 
inspector has suggested that capital expenditure in respect of metera 
and public lighting should be defrayed out of revenue, the Electric Licht 
committee propose to transfer £654 to capital account, leaving £696 
unappropriated. 


Bolton.—The receipts of the electricity department from the sale of 
current for the year ended March 31 amounted to £62,730. and 
included £20,609 for private lighting, £22,173 for power and heating, 
and £19,948 for traction. The total income was £73.579. 

Working expenses were £38,637, and included £20,792 for zencration, 
£1,045 for distribution, £3,140 for rents, rates and taxes, and £1,773 for 
management and gencral expenses. The gross profit was £34,941 making, 
with £2,680 brought forward, £37,022. Interest absorbed £8,563, and 
depreciation £19,248 (6 per cent. on mains and transformers, 7 por cent. 
on machinery, 10 per cent. on meters, motors and instruments) ; £350 
was written off mains account, £454 was spent on new meters, and £881 
on new motors, £1.000 was written off Duncan-streot sub-station, and 
£6,500 was devoted to relief of rates. leaving £619 to be carried forward. 
The total capital ex pended is #359.690. The works costs were 0-43td. per 
unit against 0-472d.. and the total inclusive costs 1-125d. against 0.11994. 
14,257,257 units were generated ; 1,627,135 were sold for private light- 
ing, 6,013,928 for power, and 4,352,208 were supplied to the tramways 
department. The average price per unit was 1-184., against ]-23d. 
There are 2,628 consumers, representing an equivalent of 434,56] 8 ep. 
lamps; the power consumers number 400 (increase of 25), and there are 
915 (816) motors of an aggregate of 10,0175 H.P. (9,2191 H.P.) on circuit. 


Brighton.—The accounts of the electricity supply department tor 
the year ended March 31 were submitted to the Council yesterday 
(Thursday). 

Capital expenditure is £800,753, an increase of £20,108 over the pre- 
vious year. The total net revenue was £88,850, an increase of £5.515 
and the total costs were £37,439, a decrease of £619, leaving а gross profit 
of £51.417, an increase of £6,175 over 1908-9. Interest required £19,243 
and sinking fund contributions £25,922, so that the net profit is £6 252 
against £565. Income from the sale of current for private lighting 
showed an increase of £1,489 and for power of £1,243. Total works es 
were 0-70d. against 0-78d., and the total costs (including loan charges) 
2.194. against 2-47d. per unit, and 9,041,844 units of electrical energy 
were sold, against 8,037,711 ; 4,092,821 units were supplied for private 
lighting (against 4,241,747), 1,141,400 for power (842,198). 1.015.106 for 
public lighting (1,036,107), 1.938.305 for tramwavs (1.889,410), 41,407 
to Aldrington (28,249) and 812,805 units were supplied on private boi. 
tract. The equivalent of 363,124 Ж с.р. lamps is connected, against 
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333.143; there are 5.020 consumers, against 4,773. The maximum load 
on the feeders was 4.727 kw., against 4,437 kw., and the load factor was 
21-8, against 20-1 рег cent. 

In the report of the engineer and manager (Mr. John Christie) it is 
stated that there had been a slight falling off in the sales for private light- 
ing. due to the extended use of metal filament lamps, but it is stated that 
the department has now almost reached the point. when additional busi- 
ness would enable them to show steady annual progressive increases. In 
regard to the use of power, the chief point was the substantial increase 
due, chietly to the fresh business obtained in operating the railway shops, 
charging electric “buses and the more general use of motors for driving 
industrial machinery, 34 motors were let on hire during the year 
(equivalent to 175 н.р.), bringing the total number on hire to 189 (947 H.P.) 
These motors had displaced a large number of small isolated steam plants, 
and the consequent reduction of the smoke nuisance must have a bene- 
ficial effect on the town. "The sales to public lamps showed a decrease of 
21,001 units, due to the extended use of metal filament. lampa. The 
tramway output had increased by 48,895 units, and the reduction in price 
from 1-5d. to 1.354. had benefited that department to the extent. of 
£1,210. 


At Aldrington (to which bulk supply was given) there were 117 con- 
sumers (with the equivalent of 5.562 8 с.р. lamps) connected to. the 
mains. The great increase in output, obtained without a corresponding 
proportionate advance in maximum load, had raiscd the load factor from 
20-1 to 21-8 per cent.. thus effecting a substantial reduction in works cost. 
On coal the saving was 0:054. per unit. They had sold over 1,000,000 
units more than in the previous year, while the total cost for fuel had 
been £637 less. The surplus (£6,251) has been transferred to reserve. 

Coventry.—At Tuesday's Council meeting the chairman of the 
Electricity committee (Mr. М. К. Pridmore) moved the adoption of 


the accounts of the electricity undertaking for the year ended 
March 31. 


The year's revenue was £36.920 (against £30,607), and the receipts 
from the sale of current for lighting and power were £34,068 (against 
£28,500). The total expenditure was £11,380, but included in this 
amount are two items of £264 for repairs to motors on hire, &c., and £237 
for attendance to public lamps. The gross profit was £25,540. and after 
paying all capital charges, £1,000 was voted to relief of rates, £2,598 was 
placed to reserve, leaving a net balance of £10,238, of which the com- 
mittee recommended that £2,500 be applied in aid of rates, that 
£7,188. 115. 4d. be placed to reserve to meet the cost of obsolete and 
superseded plant, &e., that £280. 9s. 6d. be placed to reserve, that 
£204. 185. Ва. be applied in paying a bonus to the employees of the depart- 
ment, the balance (64. 3s. 6d.) being carried forward. The total capital 
expended is £241,098, an increase of £3,226. 


The units sold amounted 
to 6,093,825, including 5.859,792 for private lighting and power, and 


234.033 to the public lamps, of which there are 117 on 59 brackets and 
posts. The total maximum supply demanded was 3,754 kw. 

Mr. PripMorRE said that after paving expense (with interest and sinking 
fund) there was a net profit of £10,238, the highest amount in the history 
of the undertaking, and it was proposed to hand over £2,500 io the general 
district fund, £7,188 to a fund for obsolete plant and purchase of meters, 
£280 to reserve fund, and £204 as a bonus to emploves of the department, 
the balance being carried. forward. He urged that the Corporation 
should be satisfied with a fair return on the capital employed in the under- 
taking, and submitted that 1 per cent. was a fair тата. Anything over 
that should go in the reduction of the price of current. As a matter of 
fact that would before long be established by Parliament, which would 
prevent other towns from devoting large protits to relief of rates. 

Mr. HrEwiTT said the undertaking had borrowed £10,000 from the 
rates when it was a losing concern, and he thought that the undertaking 
should at least pay off that loan. 


Mr. BETTMANN held that it was the first duty of the committee to put 
the undertaking on a sound basis. If manufacturers got a benefit from 
cheap current it enabled them to compete better with the manufacturers 
of other towns, and thus benefited the city. 

Ald. Wrst, а past chairman of the committee, spoke optimistically of 
the prospects of the undertaking, and called attention to the fact that 
about 1,500,000 units had been sold for power during the past year, 
which proved that the trade of the city had been flourishing. That 
increase had been produced at a cost of £1,412 less than the cost of the 
output of the previous year, and with the increase of only 179 tons of 


coal. The engine room stores was a remarkable item, as the cost worked 
out at only 61d. per horse- power per annum. There was only one other 
Corporation in the country that was producing electricity at a lower cost 
than Coventry, and in that case they had а wonderfully good power load 
and a good tramway load. Не would not be surprised if next year there 


was a neck-and-neck race between Coventry and Stalybridge for the blue 
riband of the lowest electricity works cost. 


The report and accounts were approved. 


Devonport.—For the year ended March 31 the total revenue of 
the electricity department was £17,819. including £16, 270 from the 
sale of current, 

The cost of generation was £6,624, of distribution £839, public light. 
ing £148, rates aud taxes £446, private works £1,016, management 
expenses were £1.199. and after paying insurances, &c., the surplus was 
£1.408, out of which capital charges were met. leaving a net profit of 
$1.011. The outstanding capital expenditure is £112,451. The units 
sold amounted to 1,051,614, against 1,722,482, the decrease being 
accounted for by a drop of 124,907 in the units sold for traction. There 


are 439 consumers, against 397; the equivalent number of 8 c.p. lamps 


of the tramways department was £58,546. 


and excluding power 4:374. 


after paying expenses the gross profit was £28,351. 


connected is 35,357, against 32,482. Total works costs were 1-337d. per 
unit, against 1:327d. 


Dundee.—The receipts of the electricity department for the year 


ended April 30 were £39,908, compared with £36,975 in 1909. while 
the 'expenditure was £21,479 (ugainst £24,928), which included 
£11,510. 8s. 74. for generation of energy, £2,975. 10s. 64. for dis- 
tribution, £5,128. 9s. 11d. for rents, rates and taxes, and £1,864.2s.5d. 
for administration expenses. Gross profit was £18,429. 8s. lld., 
against £12,046. 19s. 7а. Interest required £7,577, against £5,951, 
sinking fund £6,676 (£5,786), while there was set aside as depreciation 
£2,750, and to claim account £1,250, The balance carried forward 


was £1,259. 17s. 9d., against £1,256, бз. 104. The units sold were 
6.144.956. 


Lancaster.—The accounts of the electricity and tramways depart- 


ents for year ended March 31 have been issued. 


The total income of the electricity department was £9,625, including 


£5,438 from sale of current for lighting, £1,029 from power, £786 from 
public lighting and £1,845 for current for traction. 
£6,297 and after paying interest (£1,719) and providing for repayment 


of debt (£1,626) there was a balance of £84 which has been placed to 
reserve. 


Expenses came to 


The total capital expenditure is £63,252. 873,325 units were 


generated, 383,026 units supplied to private consumers by meter and 
36,083 by contract, 260.519 units supplied to the tramways depart- 
ment and 74,826 to the public lamps (41 arcs and 84 incandescents). 


The equivalent of 75,842 8.c.p. (against 64,029) is connected and the 
motors aggregate 440 H.P. 


The total cost per unit sold was 1-48d. and 
the average revenue was 9.794. 


The income of the tramways department was £5,231 (including £4.993 


trate revenue) and the expenses came to the same figure, but after pro- 


viding for interest and sinking fund there was a deficit of £2,897, against 
£3,235 in 1909. 


The total capital expended is 543,330. 1,335,534 


passengers were carried and 166,394 car-miles run, the average receipts 
per car- mile being 7-24. 


Sunderland.-— For the year ended March 31 the total revenue 


The total expenditure was &37.216, including £17,298 for traffic 


expenses, £5,648 general expenses, £3,706 repairs and maintenance, and 
£10.565 power expenses. 


interest to £21,576. 
£508, leaving a balance of £13,160. Os. 44. 

required £10,092, reserve and renewals £2,444. 13s. 3d., Wheat Sheaf 
offices instalment £400, and Sea-lane shelter £225. The net balance, after 
taking into account £517. 18s. 4d. dividends from investments was £3,588, 


of which £2,063 was placed to reserve and renewals fund and £625 to Wheat 
Sheaf offices account, &c. 


Gross profit was £21,330, increased by bank 
Interest on loans absorbed £7,848, and income tax 


The repayment of loans 


During the year 14,380,214 passengers were 


carried (a decrease of about 500,000) and 1,461,592 car miles run (against 
74, 


1,474,990), but owing to a reduction in price the amount paid for current 
was £1,867 less. 


The average working cost per car-mile (including power) was 6:11d., 
The general manager (Mr. А. В. Dayson) 


reports that all the cars have now been fitted with meters, and, as a 


result, there has been a saving in current, the units per car-mile having 
dropped from 1:19 to 1-15. 


The decrease in traftic receipts (£1,869) is 


stated to be due to the continuation of bad trade in the town, to the 


troubles in the adjacent colliery districts, and to unfavourable weather 
for seaside trafic to Roker. 


The revenue of the electricity supply department. was £49,361, and 
Interest. absorbed 


£12,524 and sinking fund £15,518 and £421 was required for renewals 
and special expenditure, leaving a net deficit of £119. The number of 
units sold was 7,818,815 (against 6,584,825 in 1909) ; for power 3,961,302 
units were sold, an increase of 1,501.314 ; 


to ordinary consumers 
1,761,570. a decrease of 127,332 | for street lighting 496.179, an increase 


of 16,189, and for traction 1,690,918, a decrease of 79.483. 


The electrical engineer (Мг. А. S. Blackman) states in his report that 
the outstanding features of the year were a partial recovery from the 


depression in the shipbuilding and engineering trades, the commencement 
of supply to consumers at e.h.t.. the reduction of the price charged for 


traction (1184.40 11d. per unit), representing a drop in revenue of £1,321, 
the introduction of the new Home Office Regulations relating to the 


generation, transformation, distribution and use of electrical energy, 
which necessitate alterations to portions of the works and sub-stations ; 


the rapid introduction of the metal filament lamp, the reduction in the 
sale of electricity for lighting purposes consequent thereon, and the 


continued drop in the costs of production. 


West Bromwich.— The capital expended on the electricity under- 
taking at March 31 was £75,118, an increase of £1,509 during the 
past year. 

The income from the sale of current was £12,603. a decrease of £409. 
owing to the reduced demand for traction, which amounted to £1,282. 
There was an increase of £791 in revenue from private consumers, ми 
of £82 from public lighting. Gross profit amounted to £6,340 against 
£6,856. After paying interest (£1,730) and redemption of debt charges 
(£2,862) there was a net profit of £1,756. 3s. 6d., a decrease of £686. 3s. 54., 
compared with the previous year. x 

The net capital expended on the tramways department is £134,786. 
The full amount of rent chargeable to the Tramways (Lessee) Co. V1?- 


£8,606, has been received less £502 income tax. The net profit on the 
rental of the tramways for the year is £246, 
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TRADE NOTES AND NOTICES, 


"THE ELECTRICIAN " ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The того Edition 
of the Big Blue Book is NOW READY, price 15s., post 
free in the United Kingdom, 153. gd. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1gro Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


The Electric Lighting committee of Ним, Corporation invite ten- 
ders for supply and laying of electric mains, &c., required in connec- 
tion with the extension of the electric lighting mains during the 
Forms of tender and specification 
from the City treasurer, Mr. T. G. Milner, and tenders. addressed to 
the chairman of the committee, must be delivered at the Town Hall, 


period ending March 31. 1911. 


Hull, by noon June 20. See also an advertisement. 


West Bromwicu Electricity committee invite tenders for the 
supply, delivery and laving of paper-insulated lead-covered feeder 
and pilot cables. Specifications, forms of tender, &с., from the 
borough electrical engineer and manager, Mr. W. A. Jackson, Elec- 
Tenders to the chairman of the 
Electricity committee, Town Hall, West Bromwich, by noon June 20. 


tricity Works, West Bromwich. 


See also an advertisement. 


Tenders are invited by July 6 for the supply of cordless switch- 
boards to the Postmaster-General's Department in SovTH AUS- 


TRAIJA. Tender forms and specification may be obtained at the 
See also 


Commonwealth Offices, 72, Victoria-street, London, S.W. 
an advertisement. 


Tenders are invited up to July 19 for supply and delivery of 4.200 
telephone sets (as per schedule No. 231) to the Postmaster-General's 
Department in Утстовта. Tender forms and specifications from 
the Commonwealth Office, 72, Victoria-street, London, S.W. See 


àn advertisement. 


Baryes Urban District Council invite tenders for supply of 


4.000 yds, of 0.25, 0.25, 1.25 sq. in. triple concentric cable, paper insu- 


lated, lead sheathed and jute served, suitable for a working pressure 


of 660 volts, manufactured in strict accordance with the British 


Engineering Standards committee’s specifications. Tenders to the 


Clerk to the Council, High-street, Mortlake, by noon June 14. 

Евітн Council want tenders by noon June 20 for supply of a 
Lancashire boiler. mechanical stokers, superheater and pipework ; а 
‘0 kw. three-phase turbo-alternator, with surface condenser, air 
and circulating pumps and pipework. Specification from the Elec- 
trical Engineer, 

Devosporr Corporation want tenders by noon June 16 for 12 
months supply of d.c. meters, paper-insulated cables, rubber- 
s wires and cut-outs, lubricating oils., &c. Forms of tender, 

C. from Borough Electrical Engineer. 

J The LivERPooL Overhead Railway Co. require tenders Бу 10 a.m. 
June 7 for 12 months’ supply of electrical fittings, insulating tapes, 
ч and steel, ironmongery, oil and grease, packings, &c. Forms 
9: tender, &c., from 31, James-strect, Liverpool. 

Елцхс Corporation require tenders by noon July 4 for supply and 
oe of surface condensing plant, &с., at the electricity works. 
Ppeciication, &с., from Town Hall, Ealing. 

y, ANCHESTER Electricity committee want tenders by 10 a.m. 

eee for 12 months’ supply of stores, including carbons, dynamos, 

of б. eus and steel, asbestos and rubber goods, oils, &c, Forms 
er trom the Town Hal). | EUM 


-— 


MANCHESTER Tramways committee want tenders by 10 a.m. 
June 7 for special (permanent way) track work. Specification from 
55, Piccadilly, Manchester. 


West Ham Education committee require tenders by 6 p.m. 
June 20 for the electric lighting of three schools. Specifications, 
&c., from Mr. Wm. Jacques, 2, Fen-court, Fenchurch-street, Lon- 
don, E.C. 

BRISTOL Sanitary and Improvement committee want tenders by 
10 a.m. June 13 for supply and erection of electrical plant and 
fittings at the proposed refuse destructor, Eastville, Bristol. Speci- 
fication, &c., from City Engineer. 

Tenders are wanted by noon June 13 for the electric lighting of the 
new asylum buildings on the Purdysburn estate, BELFAST. Speci- 
fications from Messrs. Watt, Tulloch & Fitzimons, 774, Victoria- 
street, Belfast. 

SoutH SHIELDS Corporation want tenders by 10 a.m. June 13 for 
12 months' supply of stores to the tramway department. Specifica- 
tion, &c., from the Tramways Manager. 

WALLASEY Council require tenders by noon June 14 for the supply 
and erection of a water cooling tower. Specifications from engineer 
and manager of electricity department, Liscard. 

SwANSEA Corporation want tenders by noon June 23 for 12 months’ 
supply of motors and starting switches. Specifications, &c., from 
the Borough Electrical Engincer. 

BiRMINGHAM Tramways committee require tenders by first post 
June 20 for supply of 2.100 tons of grooved steel girder tram rails 
with fishplates, &c. Specification, &c., from General Manager. 


Tenders are wanted by noon June 6 for the electric lighting of the 
Stewart Institution, Chapelizod, DUBLIN. Specification, &c., from 
Mr. T. Tomlinson, 16, Beresford-place, Dublin. 

CHORLTON Guardians want tenders by June 7 for the electric 
lighting of two blocks at West Didsbury Workhouse. Specifications 
from Messrs. C. Clegg & Sons, 21, Spring-gardens, Manchester. 

The Penrikyber Navigation Colliery Со., PENRHIWCEIBER, Glam., 
require tenders by June 8 for 12 months' stores, including electrical 
fittings, ironmongery, oils, &c. Forms of tender from Secretary. 

PoRTSMOUTH Corporation want tenders by 10 a.m. June 22 for 
one or two years' supply of coal to the electricity department. 


WALSALL Corporation want tenders by noon June 7 for erection 
of a sub-station. Forms from Borough Electrical Engineer. 

The Deputy Postmaster-General, BRISBANE (Queensland), will 
receive tenders until noon June 22 for supply of 130 miles copper 
tinned wire and 25,000 insulators. Local representation is necessary. 
Specifications, &c., from 72, Victoria-street, London, S.W. 

Tenders are invited for supply of 1,470 opalescent arc lamp globes 
to the city of MELBOURNE. Specification, form of tender, &c., from 
the agents of the City Council (Messrs. Mcllwraith, McEacharn & 
Co. Propty., Ltd.). Billiter-square-buildings. London. E.C., to whom 
tenders by noon June 8. 

Tenders are also invited for supply of 941.000 are lamp carbons 
to the city of MELBOURNE. Tender form. specification, &c., from 
the agents (Messrs. Mellwraith, MeEacharn & Co, Propty., Ltd.), 
Billiter Square-buildings, London, E.C., to whom tenders by Friday, 
June 17. 

Tenders are invited up to June 14 for supply of 100 party line 
common battery telephone wall sets, 10 party line common battery 
table sets, 100 switches, common battery, single extension and intcr- 
communication, and 3,000 telephone protectors to the Postmaster- 
General's department in Vicrorta. Tender forms and specification 
at the Commonwealth office, 72, Victoria-street, London, S.W. 

The Deputy Postmaster-General. BRISBANE (Queensland), will. 
receive tenders until noon June 22 for supply of copper wire and 
accessories, covered wire, топ wire, insulators, ironwork and sal 
ammoniac and zinc for batteries, Local representation is necessary. 

Tenders are invited up to June 7 for supply of one frame, main 
distributing, to the Postmaster-General's department in WESTERN 
AUSTRALIA. "lender forms and specifications from the Common- 
wealth oftice, 72, Victoria-street, London, S.W. 

The Netherlands Colonial Office, THE Hague, Holland. will receive 
tenders on June 7 for supply of 3.000 iron telegraph poles and 500 
top tubes (contract La С. 15). Specifications from M. Nyhoff, 18 
Nobelstraat, The Hague (price 1з. 84.). 

The ITALIAN State Railways Department want tenders for supply 
of 19,600 glass shades for electric lamps in railway carriages, Tenders 
to 16, Via Ludovisi, Rome, by June 14. Only firms on the list kept 
by the department are usually allowed to tender. 

The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work. 
ing of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
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of £13,500 (sterling) is required with each tender. Local representa- 


tion is essential. Copy of specification (in French) may be seen at 
73, Basinghall-street, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


Marylebone (London) Council have accepted the following tenders 
for annual supplies :— 

Rands & Co., ceiling roses, ordinary, ls. 114. per dozen; tumbler 
switches, linked and mounted, 10 and 20 amperes, 32s. per dozen and 
бз. 4d. por pair. T. L. Scott & Co., tumbler switches, 5 and 10 amperes, 
бя. and 11s. 6d. per dozen; d.p. distribution boards, 5 ampercs, 1s. 9d. 
to 10s. 6d. each; china bridge fuses, 1s. 94. per dozen; s.p. cutouts, 
100 amperes, 22s. 6d. por dozen. Edison & Swan Co,, wall plugs and 
sockets, 10 amperes, 14s. 64. per dozea ; switch plugs, 10 and 5 amperes, 
34s. and 22s. per dozen ; d.p. distribution boards, 10 amperes, 2s. 64. to 
15s. 64. each; lamp holders, 28. 9d. and 3s. per dozen; shades, 10 in. 
opal, 2s. 9d. per dozen ; 10 in. green opal, 7s. 4d. per dozen ; enamelled 
iron, 10 in., 2s. 9d. per dozen. Union Electric Co., 23 in. 10 mm. (metal 
core) arc lamp carbons (flame) per 250 ft., 98s. ; 23 in. 9 mm. do., 195. 3d, 


West Bromwich Corporation received the following tenders for 
1,000 kw. direct-current turbo-generator :— 

C. A. Parsons & Co. (accepted); Richardsons, Westgarth & Co.. threc 
tenders (Brown-Boveri, Siemens and Westinghouse generators); James 
Howden & Co., two (Brown-Boveri and Siemens generators); Willans & 
Robinson, four (Brown, Boveri, G.E.C., E.C.C. and Siemens generators); 
Brush Electrical Engineering Co. and British Westinghouse Co. 


For a surface condenser the Corporation received tenders from the 
following :— 

C. А. Parsons & Co. (accept:d), Richardsons, Westgarth & Co., Willans & 
Robinson, Mirrlees- Watson Co., Brush Co., W. Н. Allen, Son & Co., 


British Westinghouse Co., Midland Engineering Co., Worthington Pump 
Co., John Thompson and Isaae Storey & Son. 


Salford Edueation committee have accepted the tender of the 


British Westinghouse Со. for wiring the Wellington-street schools 
at £146. 


Salford Council have accepted the following tenders :— 

W. Lucy & Co., house service cut-outs; Liverpool Electric Cable Co., 
rubber covered cable; W. T. Glover & Co., paper insulated cable; C. 
Macintosh & Co., twin workshop flexible; British Westinghouse Co., 
wiring Wellington-strect. school (£146. 8s. 6d.) ; Thames Ironworks, &c., 
Co., combined cvaporator and distiller for new battery “ make up " water 
(£59). . 


The following tenders have been accepted by the Australian Post- 
master-General’s Department :— POE 

British Insulated & Helsby Cables, multiple magneto switchboard 
for Canterbury telephone exchange, £2,239. 13s. 114.; Sydney Elec- 
trical Engineering Co., electric lighting of Newcastle (N.S.W.) Post 
Office. 

Kingston Council has aecepted the following tenders :— 

W. T. Henley's Telegraph Works Co., for $ mile of 5 ampere cable at 
£44. 10a., and 4 mile of 35 ampere cable at £87. 10s. ; and Siemens 
Bros. & Co., for 4 mile of 12 ampere cable at £58, and 4 mile of 22 ampere 
cable at £71. 

Grimsby Council have accepted the following tenders :— 

J. Н. Tucker & Co.. fuse boxes, £37. 10s. : Phoenix Dynamo Mfg. Co., 
three- wire balancer, £38 ; Chamberlain & Hookham and Ferranti Limited, 
meters; W. Lucy & Co., 300 c.i. lamp-posts, £326. 5s., and incandescent 
lamp fittings, £248. 3s. 9d. 


Walthamstow Council have provisionally accepted the following 
tenders :— | 

General Electric Co. feeder booster set, £468; B. Thomas, switch- 
board, £242. 10a. ; General lron Foundry Co., constructional ironwork for 
switchboard gallery extension, £87. 

Eccles Council have accepted the following tenders :— 

British Insulated & Helsby Cables, h.t. concentric paper-insulate d 
cable (£459. 11s. 3d.), and N. Brookes & Sons, construction of founda- 
tions for new steam dynamo, &c. 

The order for replating the lighting battery at Derby. consisting 
of 240 cells, has been placed with the Chloride Electrical Storage Co. 


at £100, and six annual payments of £93, and maintenance? for 12 
years at £70 per annum. 


The tender of G. F. Endersby has been accepted for supply of a 
reversible booster, storage battery and switchboard panels to Roch- 
dale Corporation. 

Dartford Council have placed orders with Chamberlain & Hook- 


ham and Ferranti Limited for 12 months’ supply of meters, and with 
Е. E. Beaven for general stores, &c. | 


The Metropolitan Asylums Board have accepted the tender of W. J. 
Fryer & Co. (at £51. 17s. 6d.) for wiring the assistant medical officer's 
quarters, North-Eastern Hospital. 

Bishop Auckland Guardians have accepted the tender of Е. 
Thompson & Co. for wiring their new infirmary at £78. | 


Stretford Council have accepted the tender of the General Electric 
Co. for а 500 kw. steam dynamo at £2,764 and spare armature at £325. 
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Derby Council have also accepted the following tenders :— 
Electric Construction Co., switchboard extension, £303, and motor 


generator, £683; W. Rickard (Ltd.), bitumen cable, £1,721. 10s. 


Middlesex County Council has accepted the tender of Dick, Kerr 


& Co. (at £429) for laying a double instead of an interlacing line in 
High-road, Willesden, widening the road, &c. 


Sunderland Corporation have accepted the tender of the United 


States Metallic Packing Co. for a rail grinding machine. 


Morecambe Council have accepted the tender of Edmondson Bros, 


for erecting a cooling tower at the electricity works. 


Water Purifying Plant.—Among orders recently received for 


Paterson water purifiers are the following :— 


Н.М. Dockyard, Pembroke, repat order for generating station; 


Hull Corporation, repeat order for tramway power station; G.P.O. 
generating station, Blackfriars (tl rough Messra. Aiton & Co.); Messrs. 
J. G. White & Co., repeat orders for Lacroze electric tramways (Buenos 
Aires) and Para Electric Light & Tramways Co. ; and Midland Flectric 
Corporation for Power Distribution, for Ocker Hill generating statioa. 


—_ 


Plant for Sale.—An 80 kw. Willans steam dynamo is advertised 


for sale. 


Some second-hand electric motors are advertised for sale in another 


column. 


Premises to Let.~—Premises suitable for manufacturers are adver- 


tised to be let in the east of London. 


Patents Development.—The proprietors of the following patent 


desire to enter into arrangements by way of licence and otherwise 
for exploiting and developing the same in this country :— 


No. 12,210/1901, relating to ‘‘ Electrostatic Separators.” Applica- 


tions to Messrs. Cruikshank & Fairweather, 65 and 66, Chancery-lane, 
London, W.C. 


“The Journal.’ —Part 201 of the ** Journal" of the Institution 


of Electrical Engineers is now ready, price 5s Particulars of соп: 
tents are given in an advertisement. | 


“ Indespenso Conneetors."—4 correspondent wishes to know the 


add.ess of the manufacturers of '* Indespenso porcelain connectors 


for electrical work." Will any reader please supply the information ? 

Japan-British Exhibition —The accompanying photograph shows 
the General Electric Co.'s stand at the Japan-British Exhibition, the 
various features of which were described in last wock's issue. It 
will be remembered thata great feature made is the utility of Osram 


lamps for all purposes, while fans and other small electrical apparatus 
are shown on the market. The photograph clearly shows the various 
features of the stand, from the illuminated sign on the top to the 
artistic counter at the foot. The only thing left out are the interested 
onlookers, who seem to foregather round the General Electric Co. 3 
stand from every quarter of the Machinery Hall at all times of the day. 


* Rugby ”. Metal Filament Lamps.—The Rugby Lamp Co., which 
has a modern factory at Rugby for the production of incandescent 


lamps, makes a speciality of metal filament and carbon filament 
lamps for all purposes. 


Although the * Rugby " lamps have only been on the market for about 
two years, important contracts have been obtained from leading rail- 
ways, tramways and steamship lines at home and abroad. Owing (0 
the success of these lamps an extension of the factory has already become 
necessary. The selling agents for the “ Rugby” lamps are Messra. 
J. L. Cateaux & Co., 10, Bush-lane, London, E.C. ; Taylor & Hutchin- 


son, 23, Drury Buildings, Liverpool; and J. W. Maw, 40, Angel-street, 
Sheffield, | | 
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Tantalum Lamps.— Messrs. Siemens Bros. Dynamo Works, Tyssen- 
street, Dalston, N. E.,have decided to reduce the price of tantalum 
lamps as from June 1, and copies of the revised list of prices are now 
available. The discounts, terms for contracts, &c., will remain 
exactly as hitherto, whilst the quality of the lamps will be, .f any- 
thing, improved. The list wil! be supplied promptly in quantities 
to any contractor or electrical dealer for distribution amongst their 
clients, 

А revised prices of tantalum lamps, showing full trade dis- 
counts, terms, &c., is issued by Messrs. Drake & Gorham, 66, 
Victoria-street, Westminster, London, S.W., and can be obtained on 
receipt of trade card. 

Coates Patent Insulating Shield.—In connection with the Home 
Office regulations issued February, 1910 (Regs. 13 and 21), the 
General Electric Со. are placing on the market a new pattern of 
insulating shield, which is shown in the accompanying illustrations. 
When in position this shield entirely encloses all metal parts of the 
lamp-holder, and, at the same time, insulates the shade from the 
holder. The material employed is ofa special nature, and after making 
tests, Mr. S, С. Castle Russell, M.I.E.E., states that these show 
that the material covering the holder is entirely satisfactory from a 
fire risk point of view. A novel and important feature is that the 
shield can be fitted without unwiring the holder, this operation being 
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simple and taking only a few seconds of time. The General Electric 
Co, will have ready in a few days a new price list illustrating and 
describing these shades, MD 

А CATALOGUES, &c. 

FREEZOR" Fans.—The General Electric Co. are sending out а 
small folder giving. particulars of the special line of “ Freezor ” fans 
which they have just placed on the market. The company are 
willing to supply these folders in quantities to contractors and 
central station engineers and to print the name free of charge. 

OERLIKON Fans AND VENTILATORS.—We have received from the 
Maschinenfabrik Oerlikon (whose London office is Norfolk-street, 
Strand, W.C..) a publication dealing with this subject. Special 
points of the Oerlikon fans are that all parts are interchangeable, 
Tunning is noiseless and current consumption is exceptionally low. 
_Eoiswan PENDANTS AND ELECTROLIERS.—The Edison & Swan 
United Electric Light Co. send us three fully illustrated leaflets 
dealing with this subject, and giving sufficient details as to price 
and design. 


The liquidator (Mr. H. de V. Brougham, 39, Carey-street, London, 
W.C.) of the British Power, Traction & Lighting Co. (Ltd.) has been 
released. | 


A first and final dividend of 10d. is payable at the O.R.’s, Station- 
road, Gloucester, to creditors of Walter S. Jenkinson, electrical 
engineer, Rodborough, near Stroud. 


A dividend is to be declared under a deed of assignment executed 
by Wm. Hy. Alvey (trading as Alvey & Bower), electrical engineer, 
&c., Chesterfield. Claims by June 24 to Mr. S. Е, Short, 17, Gluman- 
gate, Chesterfield. 
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COMPANIES' MEETINGS AND REPORTS. 
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ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—At the meeting on 
Wednesday the chairman (Mr. J. B. Concanon) said that during 1909 
they had carried 223,823,792 passengers. The total receipts were 
£1,938,887 and the expenditure (including £50,000 carried to deprecia- 
tion renewals fund) totalled £1,207,222, leaving a net profit of £731,665. 
After providing for fixed charges, dividends on both classes of preference 
shares, nine months’ rent of the Metropolitan tramways, &c., the surplus 
was £140,972, from which had to be deducted the intcrim dividend paid 
on the ordinary shares and the further dividend which they recommended, 
leaving £10,347 to be carried forward. Owing to the fusion no useful 
comparison could be made with the previous year’s working. The muni- 
ripal authorities, in anticipation of the centenary which was now being 
celebrated in the Republic, undertook a large amount of street re-paving 
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work last year, and they took advantage of the opportunity to relay а 
considerable portion of their lines on a deeper concrete base, and that 
work entailed а heavy expenditure under the head of permanent work. 
Revenue was debited under the head of maintenance with £207,486, in 


addition to which £83,648 was expended upon renewals. "The profit in 
Buenos Ayres from Jan. 1 to April 30 last was 
£316,433, and they anticipated that the profits 
for the remainder of the year would be at least 
in the same proportion, or, sa y, £950,000 for 
. the whole year. Deducting London expenses, and 
taking credit for sundry receipts, there would 
remain а surplus of £940,000. 'TheCity company 
annuit y, interest and sinking fund on debentures, 
dividends and sinking fund on first and second 
preferences, &c., require £665,000, leaving 
£275,000 available for renewal funds, appropria- 
tion and dividends on ordinary shares. Some 
of them might feel surprised that, in view of the 
great success of their present system of surface 
lines, they should embark upon an enter 
| prise which was somewhat novel and 
involved such a large expenditure of new capital. The whole of the 
£8,000,000 new debenture and share capital would not be required for 
the construction and equipment of the subways. The total cost of the 
subways and their equipment would not exceed £5,000,000, and the 
execution of the work would be spread over a considerable number of 
years. The last section could not bo constructed before eight years. 
The directors came to the ccnclusion that it was absolutely necessary 
to provide for further development of the traffic in the suburbs by 
enabling the public to get quick and efficient access to the business 
centres, otherwise than by their surface lines, which indeed was becom- 
ing a physical impossibility. The municipal authorities met the сот- 
pany in a most enlightened spirit, the result being that the company 
had obtained the subway concession. From his personal knowledge of 
the city of Buenos Ayres he had no hesitation in saying that he con- 
sidered the conditions for working combination services of surface and 
subway lines in Buenos Ayres were ideal. They anticipated that the 
working expenses of the subways would be only about 45 per cent. 
against about 60 per cent. as at present on the surface lines. 
The report and accounts were adopted, and resolutions increasing the 
capital by £8,000,000 were agreed to. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)— Тһе accounts for 1909 


EtgcTRICAL FrxTURES.— Messrs, Falk, Stadelmann & Co.’s new 
catalogues deal fully with electrical fixtures supplied by them. 
jl BANKRUFTCIES, LIQUIDATIONS, &c. 
А dividend i3 to be paid to creditors of Robt. H. Walker, electrical 
engineer, &с., Elgin-road, and 16, Widemarsh-street. Hereford, and 


Claims are to be sent by June 11 to Mr. M. J. С. Scobie, О. R.'s office, 
Hereford. 


show a gross profit of £22,528. 163. 9d. After debiting general charges and 
maintenance, the net profit is £1.811. 12s. 11d.  Debenture and other 
interest charges and bad and doubtful debts written off have absorbed 
£23,042. ба. 4d., leaving a loss of £21,230. 13s. 5а. The conditions at the 
beginning of 1909 werc unfavourable, and although the orders secured 
during the year showed a considerable improvement over the previous 
12 months, it was not possible to make up for the shortage of invoicin 

during the earlier months. The directors’ report states that the CUORE 
year will benefit by the larger volume of unfinished work in hand at 
Dec. 31 last. Compared with 1908 a reduction of over £16,000 was 
effected in the general charges for the past year. The directors regret 
that the depression which has so long affected the engineering adui e 
of the country still continues, and although there has been some im- 
provement of late, the demand for steam and electrical machinery, as 
well as for rolling stock, is still far below the normal, and the great 
competition renders the prices obtainable for the most part unsatis. 
factory. There has, however, been an increased output from the works 


m m, Hy. Trentham, consulting engineer, 39, Victoria-street, 
ndon, S.W., has been adjudicated bankrupt. 
С ще will be held at the office of Мг. А. В. Lancaster, Queen’s 
n Birmingham, on June 28, to receive accounts of the winding 
p o the Automobile Electric Lighting Synd. (Ltd.) and the Polkey 
Automobile Electric Lighting Synd. (Ltd.). 
as C. S. Beale, 12, Bishopsgate-street Within, London, E.C., has 
5 appointed liquidator of the Typewriting Telegraph Corpn. (Ltd.) 
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. disposal amounting to £5,577. 11s. 14. Тһе directors recommended 
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during the first five months of 1910, and it is hoped that this increase, 
coupled with the reduced working expenses, will lead to improved 
results. The directors report with satisfaction that the turbo generators 
manufactured by the company have gained a high reputation, and good 
orders are being received for plant of this description to work with live, 
mixed pressure, and exhaust steam, The company is interested in a 
variety of promising electrical and engineering developments. 


DELAGOA BAY DEVELOPMENT CORPN. (LTD.)—At the mecting last 
week Mr. Н. К. Hevland snid the directors had. been considering the 
question of acquiring the property of the Lourenco Marques. Electric 
Light Co., which had declared a dividend of 24 per cent. for 2 усатв. 
Their consulting engineers (Messrs. Mordey & Dawbarn) had reported 
that a considerable saving would result from the joint working of the two 
companies. For some time past the Board has felt that two electric 
power stations in Lourenco Marques was somewhat anomalous, and to 


bring both under one management must obviously result in a consider- 
able saving in working costs. 
£2,000 per annum. 


that, by reason of its liabilities, the company should be wound up. He 
said they had a machine which was an exceedingly good one, but the 
Government. had unfortunately refused to take it пр. They had now no 
customers to go to, cither in England or abroad, and the bulk of their 
foreign patents had run out. Although they had tried every source, 
they were unable to sell their machines. The resolution was carried. 


WINNIPEG ELECTRIC RAILWAY CO. (LTD.)—The net earnings for 1909, 
after providing for operating expenses, Municipal Council's proportion of 
carnings, &c., amounted to $863,405, out of which the directors declared 
four quarterly dividends ($600,000), leaving $263,405, which, with 
amount brought forward, made $861,430. The company's hydraulic 
works at Pinawa Channel were very satisfactory up to Nov. 23, when one 
of the penstocks burst, causing the closing down of the wl ol. plant for six 
days. While the hydraulic plant was ciosed down a partial service was 
maintained by the steam plant. During the year nearly 5 miles of track 
was laid and 30 double-truck closed cars were constructed and put into 
service, In connection with the electric lighting and power-distribution 
system 749 new poles were erected. and 1201415. of wire, with 129 


transformers, put up, in extension of the company’s lighting and power- 
distribution system. 


This economy would amount to £1,500 or 
There was also a third power station in Lourenco 
Marques, owned by the Portuguese Government for working their rail- 
way shops and some cranes in the wharf. At present the Delagoa Bay 
Corpn. supplied a certain атсам of power to the wharf, and they hoped 
eventually to be able to come to some agreement. with the Governmeat 
for the supply of all the power they required for their wharf and railway. 

IMPERIAL TRAMWAYS CO. (LTD.)—At the meeting on Tuesday Sir. Geo. 
White said that the Middlesbrough, Stockton and Thornaby . electric 
undertaking had suffered from want of full employment in the engineering 
and shipbuilding trades, and also from weather conditions. No dividend 
had been received on their. principal investment (44.446 5 per cent. 
cumulative preference shares of £10 cach) in the London United Tram. 
ways, and the arrears of dividend amounted to £27,778. For the 16 years 
during which the directors had had the management of the Imperial 
Tramways not only had the preference dividend been punctually paid, 
but the ordinary share dividends had averaged 10 per cent. in cash. From 
what the chairman of the London United Co. said in his recent speech, 
it was evident that whatever profit over and above their debenture 
interest was earned during the present year would be kept for renewals 
and treserve, and the Imperial Co. was therefore unlikely. to be in 
reveipt of sufficient income to pay the preference and ordinery dividend 
during 1910. The London United. undertaking was undoubtedly a 
valuable property, and even in its present unfavourable position, with 
competition raging all round, it carried bet ween 50,000,000 and 60,000,000 
passengers а усаг, had a gross income of well aboye £300,000 and a net 
revenue of between £40,000 and £100,000 a year, 


MIRRLEES, BICKERTON & DAY (LTD.)—We learn that at the recent 
meeting (at the works, Hazel-zrove) the chair man (Mr. A. F. Baird) 
moved the adoption of the report, which showed profits available for 


NEW COMPANIES, STATUTORY RETURNS 
MORTGAGES AND CHARGES. 


NEW COMPANY. 
TRANSIT CO. (LTD.) (109,799.)—Reg. May 24, capital £2,000 in £1 
shares, to construct or acquire any tramways or light railways in 


United Kingdom, to carry passengers and goods, &c. Private com- 
pany. Reg. office, Atherton, Lancs, 


STATUTORY RETURNS. 

ВТ. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—Return to 
March 1 capital is £300,000 in 40,000 ordinary and 29,000 preference 
shares of £5 each. All shares taken up. £298,250 paid on 39,650 
ordinary and 20,000 preference. £1,750 considered as paid on 350 
ordinary. Mortgages and charges, £150,C00 34 per cent. debenture 
stock and £205,472 4 per cent. guaranteed stock of Central Electric 
Supply Co. 

SIMPLEX CONDUITS (LTD.)—Return to March 24 gives capital as 
£100,000 in 10.000 preference shares of £5 each and 50,000 ordinary 
shares of £1 each. 10,000 preference and 40,000 ordinary shares taken 


up. £50,0C0 paid on the preference. £40,000 considered as paid on 
the ordinary. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 

BALCHIN, SCHULZ & CO. (LTD.)—Particulars of £1,000 debentures, 
created Mav 13, have been filed, the amount of present issue being 
£500. Property charged, company's undertaking and property, presens 
and future. No trustees, 

HOWE ELECTRICAL ENG. CO. (LTD.)—Particulars of £500 debentures, 
created by resolutions of May 13 and 19, have been filed, whole amount 
being now issued. Property charged, company’s undertaking and 
property, present and future, including uncalled capital. No trustees. 


RECEIVERSHIP. 
В. JOHNSON & SON (LTD.)-- Notice of the appointment of T. Coombs, 
King-strect, Leeds, us receiver and manager, оп May 21, has been filed. 


that £4,000 be applied in paying a dividend at the rate of 5 тег cent., 
£1,000 be placed to reserve, and the balance (£577. 11s. 1d.) carried 
forward. Mr. Baird pointed out that the works and equipment were now 
completed and in good working order, and that experience had proved 
they could produce, at a profit, Diesel engines which are exceedingly 
satisfactory, During the year important agencies have been established 
in foreign countries, and the company had supplied engines to China, 
Japan, India, Java. Bulgaria, the West. Indies and other parts of the 
world. The discoveries of oil and starting up of new oil companies 
in many parts of the world would doubtless have a beneticial effect on 
their business, Under the auspices of the Argentine Government the 


company had on exhibit one of their engines at the exhibition in 
Buenos Ayres. 


MONTEREY RAILWAY, LIGHT !& [POWER CO.—At the recent meeting 
it was reported that the Company now operates about 255 miles of line, 
which is fully equipped with modern electrical plant and relling stock. 
The company purchased all the eapital stock of the Monterey Light and 
Power Co. in 1908, prior to which the directors had been negotiating with 
the Government for a coneessicn to enable the company to do an electricity 
supply and gas business in and about the City of Monterey. During 
1909 the negotiations resulted in the company getting а new concession 
for 99 years, from March 10, 1905, for an clectric lighting, power and gas 
service in the city on satisfaetory terms. The intention 15 to amalgamate 
the power plants of the Railway Co. and the Light and Power Co. 

POTTERIES ELECTRIC TRACTION CO. (LTD.) —Mr. G. Е.М. Cornwallis- 
West stated at the meeting last week that the company’s increased 
balance (£4.830) was entirely due to lessened working expenses. Power, 
running and parcels expenses had been reduced by £1,023. repairs and 
maintenance by £2,876 and administration and gencral expenses by 
£1,236. The trafe receipts showed a decrease of £400. The parcels 
business formed quite a useful profit-earning adjunct, and year by year 
showed healthy growth. They had tried the * fair fare " system, but it 
had not yet been in operation for a sufficient length of time to test its 
increased earning capabilities. 

SBANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)—The chairman 
(Sir Alfred Dent, K.C.M.G.) stated at the meeting last week that there 
had been an increase both in gross and net receipts, but those had been 
more than absorbed in expenses, and the result was a loss of £949. The 
loss in exchanges alone accounted for £13,341. besides which they had 


paid to the council £2,774 as royalty and a substantial sum for *^^ wain- 
tenance of the public roads. 


TYPEWRITING TELEGRAPH CORPN. (LTD.).—At the meeting on Friday 
last the chairman (Mr. А. J. Parker) moved an extraordinary resolution 


CITY NOTES. 
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MEMORANDA (Junc 2).—Bank rate 5} per cent. (since June 2, 1910). 
Price of silver, 2434. per oz. Consuls 822—823 for money ; 823—821 
for account. Consols Pay Day, July1; Stock and Shares Con- 
tinuation Days, June 8 and 27; Ticket Days, June 9 and 28; Рау 
Days, June 10 and 29; Mining Shares Carry Over Day, June 7. 

Prices or METALS (London).—Copper, cash, 563; three months, 
57%. Lead, English, 121—151 ; foreign, 123--124. Spelter, 223-—224. 
Tin, English, 148—150; foreign cash, 149; three months, 1503. 
Iron, Cleveland, cash, 49/64, three monthe, 50,6. 


MACKAY COMPANIES.—The regular quarterly dividend of 1 per cent. 
on the preferred shares and the regular quarterly dividend of 14 per cent. 


on the common shares in the Mackay Companies will be paid on July 1. 
The transfer books will not be closed. 


ROBERTSON ELECTRIC LAMPS (LIMITED & REDUCED).—A petition 
has been presented to the High Court for the confirmation of a resolution 
reducing the capital of this company from £100,000 to £35,000. 

SIEMENS BROS. & CO. (LTD.)— The directors announce a dividend 
of 4 per cent. (4s. per share) for the past year, allocating £23,600 for 
ee to с.з. ** Faraday," and carrying forward £3,689 to the pension 

and. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted a quotation to a further issue of £23,500 5 per cent. mortgages 
of the North Metropolitan Electric Power Supply Co. The committee 
have been asked to grant quotations to £1,000,000 41 per cent. first and 
general mortgage 30-year bonds (issued in Amsterdam) of the New York 
Lclephone Co. and a further issue of £28,213 44 per cent. first mortgage 
debenture stock of the Rangoon Electric Tramways æ Supply Co. (Ltd.) 
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NO'TES. 


эсу 
Free Trade or Protection for the Electrical Industry. 

THE conclusion of the debate inaugurated by the National 
Electrical Manufacturers’ Association was distinctly more 
interesting than the opening thereof, and more than ever 
demonstrated the fact that there is much to be said on both 
sides. Unfortunately, it demonstrated also the impossibility 
of proviny either case satisfactorily. There is too much that 
1$ uncertain and too much about which an argument can be 
woven in either direction. It is this that has given rise to 
much of the complexity, and probably holds people back on 
both sides. Considering that the effect of Protection cannot 
be absolutely proved, there is a very natural tendency on 
the part of many people to feel that its introduction might 


106 produce the results hoped for by its advocates; a feeling 


that at least we know where we are with Free Trade, and 
that "bad one knows is better than bad one doesu't know." 


IN regard to the question of efficiency, so strongly urged 
by Mr. KINGSBURY, the position of the boot industry is strong 
evidence of the undesirability of protecting an industry that 
ìs in а bad state. We believe that the milling industry is 
another example of the same kind, in which the highest 
possible efficiency has been brought about by necessity, and 
tlie result in the end has been satisfactory. Another point 
15 the general good of the country. In our recent com- 
ments on this subject we seem to have misunderstood Mr. 
KiNGSBURY on this item. It is not a question of the elec- 


ае 


trical industry on the one side and the general good оп the 
other, but. whether, if the general good suffers, the electrical 
industry will not suffer still more. In discussions of this 
kind much depends upon definition. People speak in 
a general way about raw materials “which would. not be 
increased in cost,” but they do not define what they mean 
by raw material. Thus, wire is raw material unless the man 
who buys it is equally prepared to draw copper. Similarly, 
prosperity is а term which often requires definition. If 
the electrical industry could be protected by itself, then we 
do not suppose there is any question that it would reap a 
benefit, but the case is not so clear when every other 
industry is to be protected also, and when those that shout 
the loudest get the most. There is also little doubt that 
we cannot hope to retain the same position as we had in 
the old days before other countries had developed on the 
manufacturing side. 


en ge 


On the other hand, it is very difficult for many people 
to understand why this should be the only country in the 
world for which Free Trade is good. 16 would be an ideal 
thing from the British point of view if there were Free 
Trade universally. But,why have other countries not 
adopted it when presumably their political economists are 
as good as ours? Also, why should Germany under Pro- 
tection export nine mi lions compared with this country’s 
three and a half millions under Free Trade? Another 
ideal is to buy in the cheapest market and sell in the 
dearest, but it is difficult for us to sell in the dearest when 
we are kept out of it by tariffs; Everyone seems to be 
agreed that there is too much competition, and the only 
way of regulating this, as regards the foreigner, is by tariffs, 
Again,there is the large question of wages. If other 
countries give lower wages than here, they have a double 
advantage, and it would seem that wages in this country 
must full if we are to compete successfully. Then, again, 
there is the question of unemployment, which one speaker 
stated to be much more serious here than in Germany. 
In conclusion, we congratulate the National Electrical 
Manufacturers’ Association on this interesting discussion. 
It may not have convinced many people on either side, 
but it is an advantage for the arguments on both sides to 
be put forwar] ; and if we might make a suggestion for a 
future occasion it would be that a similar’ discussion 
should be arranged on the question of internal competition, 
as distinct from competition by foreign trade. This may 
be described as the other side of the picture, and possibly 
it is not the least important. 
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Tramway Comparisons. 


AT first sight the car-mile seems to offer a desirable 
basis for comparing the results achieved on different tram- 
way systems. Like the kilowatt-hour in electricity supply 
it certainly has the merit of simplicity ; but whereas 
the B.O.T. unit of electrical energy is universally adopted 
for calculating and comparing the cost tof electricity 
generation and supply, tramway managers are far from 
satisfied—and rightly so—with thé car-mile basis for 
comparative statements of revenue and working expenses. 
The kilowatt-hour is the product of two well-detined 
quantities; on the other hand, the car-mile involves a 
very indefinite quantity—viz., the car, to say nothing of 
its occupants. The use of the ton-mile as a unit has been 
suggested as a way out of this difficulty, but this unit 
would mainly be useful in ascertaining the relative pawer 
consumption in different cases. Again, the seat-mile has 
been suggested, and a month or two ago, in one of our 
American contemporaries, a “ traffic unit" equal to 1,000 
seat-miles was put forward. This unit is for many pur- 
poses undoubtedly an improvement on the car-mile. In 
regard to other units, it will be remembered that Mr. J. Н. 
RIDER last year, in considering the question of energy 
consumption on tramways, introduced a “ figure of merit,” 
obtained by multiplying the units per car-mile by 100, and 
dividing the product by the average weight of the car in 
tons and the average speed in miles per hour. | 


THE ELECTRICIAN, JUNE 10, 1910. 


takings will show that in a number of cases average 
receipts of from 10d. to over 13d. per car-mile are re- 
corded ; and as several of these undertakings show only a 
small profit on the year's operation, it would be interest- 


ing to see if improved results could be obtained with a 
more frequent service. 


I.E.E. Council Elections. 


WE desire to call attention to a letter appearing in our 


Correspondence columns from Mr. E. W. Cowan in regard 
to the method of selecting candidates for the Council of 
the Institution of Electrical Engineers. 
that the present Articles of Association evidently do not 
meet the case, and that they should be modified on the 


lines adopted by the American Institute of Electrical 
Engineers. 


Mr. Cowan urges 


We think there 13 a great deal to be said in 


favour of such a course, although, possibly, the details 
might be somewhat moditied to advantage. 
tion of members after the list has been published by the 
Council is obviously undesirable, as it gives rise to an 
idea of antagonism to the Council. A much better course 
would be that any nominations, properly supported, shoull 
be sent in to the Council by a certain date, and that any 
such nomination must be published in the balloting list. 
At present, suggestions may be made to the Council ; but 
it does not follow at all that they are accepted. If formal 
| nominations were made, the Council might then exten! 


The nomina- 


"— | the list if desirable, and the complete list would be issued 
AT the Dublin Congress of the Tramways and Light | for ballot. 


Railways Association this week, Mr. J. В. SALTER proposed 
a figure of merit obtained by dividing the number of car- 
miles per route-mile per annum by 10,000, and multiply- 
ing the quotient by the receipts per car-mile. The resultant 
figure, he claims, enables tramway systems to be compared 
better from a commercial point of view. The above 
expression may be written :— 


Number of car-miles per annum total receipts per annum 
Length ot route in miles x 10.000 number of car-miles per annum’ 


and simplifies to 1/10,000th of the annual revenue per 
mile of route. It will be seen, therefore, that the figure 
mainly indicates the density of the traftic served by the 
tramway in question. Mr. SALTER particularly emphasised 
the importance of the first part of the above expres- 
sion, which he terms the "density factor," and which is 
equal to 1/10,000th of the number of car-mites per route- 


mile per annum. This might certainly, with advantage, 
be included in tramway accounts. 


o d 


IT is customary to express the working expenses per 
car-mile аз а percentage of the receipts. "This percentage 
in municipal tramway undertakings last year varied from 
48 per cent. at Portsmouth to 111 per cent. at Lancaster. 
As Mr. SALTER points out, however, this figure is of little 
importance as an indication of the financial success of а 
tramway undertaking, since it can be reduced by curtailing 
the service, to the detriment of the net profit. In fact, it 
is evident that the more frequent the service the greater 
will be the percentage of the working expenses to. the 


receipts to obtain a given result. The author in this 


‘In many ways it would be an advantage to 
have the names of the proposer and seconder given after 
the name of each candidate, but this is only a matter of 
detail. If outside nominations became general it would 
be almost essential to have more candidates than vacan- 
cies, otherwise a ballot would be meaningless. In any 
case the aim of any such movement should be, as Mr. 
CowAN points out, to ensure the harmony and vitality upon 
which the well-being of the Institution so largely depends. 


Dd 


The Electrobus. 


IN view of the passing of the horse omnibus, it is to 
be greatly regretted that the electrically-successful line 
of omnibuses (the “ Electrobus ") has, from purely financial 
reasons it appears, been taken off the London streets. These 
omnibuses were really a boon to the public. Clean and 
sweet, free from oil and dust, and running without rattle 
or noise, they had already become popular, aud they might 
possibly have taken & prominent place in our principal 
thoroughfares if they had had a fair chance. In the interest 
of electric traction it would be well if the Electrobus ven- 
ture could be exploited actively by a body of commercial 
men who would conscientiously develop this side of the 
electric vehicle industry. Now that it has been shown 
that the electrobus is a possible competitor with other 
vehicles on the streets, it is most desirable that the poten- 
tialities of the service should be breught home with em- 
phasis to the public mind. Owing to the peculiar tactics 
of those who have hitherto handled the problem, the 
publie has come to regard the electric vehicle as out of the 


connection draws attention to the frequent mistake of | running where public service is concerned, and in this 


endeavouring to obtain high receipts per car-mile. 


А | way a branch of the electrical industry has been not only 


glance through the tabulated re.eipts of tramway under- nipped in the bud, but somewhat discredited. 
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Direction of Motion of an Electron.—A Paper on the 
direction of motion of an electron ejected from an atom by ultra- 
violet light was read before a recent meeting of the Royal Society 
by Mr. R. D. Kleman. Experiments were carried out to see 
whether the cathode radiation from substances exposed to ultra- 
violet light moved initially in the direction of propagation of the 
light. The amount of cathode radiation from a platinum film, 
deposited on a quartz plate in a discharge tube, was measured 
with the film facing the source of ultra-violet light, and with it 
facing in the opposite direction. It was found that if the 
intensity of the pencil of light used was denoted by unity, the 
intensity of the light after passing through the quartz plate and 
film was 0-55; and if the intensity of the cathode radiation from 
the film when it faced the source of light was denoted by unity, 
the intensity of the radiation when the film faced in the opposite 
direction was 1:15. Since the intensity of the light decreased аз it | 
passed through the quartz plate and platinum film, it followed 
that the larger leak in the latter case than in the former would not 
be obtained if the cathode rays were ejected equally in all: 
directions, but might occur if they had a component in the 
direction of propagation of the light. 


Obituary.—L. У. Lewis.—We regret to announce the death, 
on June 4th, of Mr. L. V. Lewis, who was for many years 
closely identified with the management of the “ Observer" 
newspaper (London) and for several years its actual manager. 
Не was also on the clerical staff of THe ELECTRICIAN in 
its earlier years. Mr. Lewis resigned his position on the 
" Observer" in 1898 and retired, more or less, into private life, 
continuing only his correspondence with several of the prin- 
cipal Continental journals. He was born at Boulogne-sur- 
Mer in 1844, was educated chiefly in England, and early in 
life commenced his connection with the press. He was a 
skilled writer on many subjects, an extreme Radical in politics, 
and for many years a well-known member of the National 
Liberal Club. He leaves a wife and son to mourn his loss. 


Catalogue of Scientific Apparatus at the Brussels Exhi- 
bition.—The international exhibition which -is now being 
held at Brussels is the first which has been directed by the 
Exhibitions Branch of the Board of Trade. It is not, therefore, 
without interest to see how this new department is shaping and 
what steps it is taking to keep up British prestige. On one 
part of its work it may certainly be congratulated, even at 
this early stage. It nominated a Liberal Arts Committee, to 
а sub-committee of which fell the task of organising the 
exhibit of philosophical instruments. In connection with 
this exhibit a very detailed catalogue has been compiled, which 
It is hoped may be of permanent value from the reference point 
of view. This catalogue has been edited by the National 
Physical Laboratory, under the supervision of Mr. E. H. 
Rayner, and contains well illustrated descriptions. То describe 
the various exhibits, advantage has been taken of the articles 
Which appear from time to time in the technical and scientific 
Journals, abstracts being made from them for the purposes of 
this catalogue. We are pleased to sce that electricity in its 
measurement and applications is the branch of science most 
largely represented, the exhibits of the Cambridge Scientific 
Instrument Co. and Mr. R. W. Paul being typical of the wide 
Tange covered. Prices have not been included, but it was 
felt that sufficient space could not be spared for complete 
Prices, and that incomplete prices would only be misleading. 

nformation of this kind will be given by Mr. Danmatt, who 
as the catalogues of the various firms for distribution. 
ul value attaches to the bibliographv accompanying 
'3 section, and Mr. Rayner may be heartily congratulated 
on his share in the work. : | 
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Cable Interruptions and Repairs. 
, Date of Interruption. Date of Repair. 
ВАР —Perim temr eee July 8,1909 ... — 
M * apan—Kwandang ... Nov. 1,1909 ... = 
Мос шы Poles. ГЕИ Aprll 20,1910 .. ses 
S b Ique—Majunga ..... May 3, 1910 June 5, 1910 
Ma Im—Jedda ................ May 6, 1910 ... == 
Б lagasear—Reunion Р Мау 12, 19:0 ... = 
Cunion—Manritiug |... May 20, 1910 ... = 
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An American Telephone Company and the Death of King 
Edward.— According to the “ Electrical World,” every person who 


called up any exchange of the Chicago Telephone Co. on May 6th 


between 6 p.m. and 10 p.m. was given this message without 
solicitation by the operater : “ King Edward died at 11:45 p.m.” 


The difference in time between London and Chicago accounts, of 


course, for the difference in the hours named. So many in- 


.quiries were received earlier in the day in relation to the dying 


king that a general order to operators to máke the announcement 
was issued as soon as the king's death became known. In this 
way the news was carried to thousands of petaons. 


Paralleling Large Alternating Current Systems.—In а 


recent issue of the '* Electric Journal " Mr. P. M. Lincoln dis- 


cusses the problem of transmitting energy from one alternating- 
current system to another. "The chief results of the discussion 
are as follows: Two alternating-current systems should not be 
connected together bv a transformer or synchronous-motor- 
generator set having a rating smaller than 50 per cent. of the 
smaller svstem. If a transformer or synchronous-motor- 
generator set be used between two alternating-current systems, 
the only method of regulating the amount of power taken 
through such a connecting link 13 to control the power output 
of the prime movers of one or both systems. With sudden 
fluctuations in load, accurate or rapid control of the energy 
interchanged when using such a connecting link is practically 
impossible. The proper method of exchanging energy between 
two alternating-current systems is by the use of motor-gene- 
rator sets, one at least of whose elements is an induction 
machine. When using an induction motor as one of tha 
links, the alternating-current system that receives power 
must operate normally at a frequency somewhat lower than 
the generator end of the connecting link would generate were 
the set synchronous at both ends. The number of possible 
pole combinations that may be used in connecting a 60-cyclo 
and 25-cycle system is limited and the choice of combination 
should depend on the direction in which energy is to be 
transferred. DG | 


Double Catenary Construction in Tunnels.—The “ Elec- 
trical World” gives an account of a method of supporting 
double-messenger catenary trolley systems for use in tunnels, 
under bridges and in other places where the overhead space is 
limited. This construction provides a means of insulating 
the trolley conductor from its supporting messenger cables, 
which are in turn insulated at their points of suspension. The 
practice has previously been to treat both the messengers and 
trolley as electrified conductors, but the necessarily close 
proximity of the charged messenger to the earthed roof of 
tunnels and covered structures makes this construction un- 
satisfactory in those places. For continuing double-catenarv 
trolley through tunnels and under bridges the trolley con- 
ductor is carried in a clamp which is in turn seated in a 
roughly-triangular treated-wooden clamping block which grasps. 
the catenary messengers. A short pipe section between the 
clamping block and trolley car provides an adjustable link 
which permits allowance to be made for the catenary curve of 
the messenger. The messenger cables are in turn supported 
and insulated by structures comprising suspension pipes and a 
cross-piece carrying a fluted insulating collar. which seats the- 
suspension cables firmly in position. The cross-piece is not 
threaded into, but passes through the T-fittings, being held in 
place by cotter pins. This construction enables the сгозз-р!ре- 
to be put up or taken down after the supports have been installed 
in cage repairs become necessary, 


Thermit Welding and Motor Repairs.—According to the 
‘Electric Railway Journal,” the Virginia Railway & Power 
Co. has been verv successful in repairing motor casings by 
thermit welding. For the repair of the broken half of a motor 
case, the Company uses a mixture of 25 lb. to 35 lb. of thermit 
and 10 10. of steel shavings. Тһе pre-heating is done with a 
compressed air-gasoline torch. The cost for repairing a 
"half" is about £3, whereas а new half costs £18. This 
repair-cost includes the expense of gasoline and labour. but 
not the depreciation on appliances, or the compressed air 


? 
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which is available throughout the shop. Abgut three to four 
gallons of gasoline аге used per weld. The labour charge is 
12s., and is made up of the day's work of two men at 6s., who 
carry out the complete process from the making of the moulds 
to the chipping of the case. The low cost for labour shows 
conclusively, our contemporary thinks, how, little skill is 


required in this method of welding after the men have 
had a little experience. n 


Method of Renewing Carbon Filament Lamps.—A recent 
issue of the “ Engineer” describes a method for renewing 
carbon filament lamps which has come into being in Germany. 
The lamp to be treated must have its filaments unbroken. The 
top of the lamp bulb is opened, and a tube is fused to it at thia 
point. The bulb is then sufficiently heated to burn off the 
carbon deposit. А small amount of some suitable hydro- 
carbon is then introduced into the bulb and a vacuum pro- 
duced. Current is passed through the filament, and carbon 
is thus deposited in a manner similar to that adopted in the 


ordinary flashing process. The cost is said to be about 234. 
рег lamp. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


In our Marine Issue, which is incorporated with the present number 
of THE ELECTRICIAN, will be found a large number of articles, includ- 
ing the following: '' The Future of Electricity on Ships,” by A. Р. 
Chalkley ; ** Marine Propulsion by Electric Motors," by Н. A. Mavor ; 
* A System of Turbo-Electric Propulsion of Ships,” by Н. C. Leake ; 
“ Electrical Marine Propulsion on the Paragon System," by W. Р. 
Durtnall; “ Electro-Mechanical Propulsion with Diesel Engines," 
by Eng.Lieut. W. P. Sillince; “ Electrically-Driven Shipyard 
Cranes," by Н. Н. Broughton; ''Switechboards on Warships,” by 
А. С. Collis; “ The Wiring of Ships," by G. Austin; “ Electric 
Steering Gear," by A. P. Chalkley; ‘* Ship Illumination and Fittings,” 
by G. Austin; ''Searchlight Projectors for Marine Purposes," by 
Е. А. Holmes; “ Ships’ Telephones,” by Н. S. Thompson ; “ Wire- 
less Telegraphy for Marine Intercommunication," by W. W. Brad- 
field; and “* The Use of Electrical Power for Auxiliary Purposes on 
Board Ship," by J. A. Seager. 

We give a translation of Count Arco's recent lecture on “ Some 
Experiments with the New Telefunken System," delivered before 
the Verband Deutscher Elektrotechniker. 

The adjourned discussion on the comparative effects of Free Trade 
and Protection upon the electrical industry was concluded on Monday 
last. We give an abstract of this. 

We also give an account of the discussion on Mr. G. W. Worrall's 
Paper on “ Commutation Phenomena and Magnetic Oscillations 
Occurring in Direct-Current Machines," read recently before the 
Birmingham local section of the Institution of Electrical Engineers. 

Bethnal Green (London) Council have now decided to enter into 
an arrangement with Shoreditch Council for a supply of electricity 
in bulk. 

А proposal is under consideration for constructing an electric 
tramway between Maidstone and Chatham, a distance of about 7 
miles. 

An inquiry was held on Tuesday into the application of Sheffield 


Corporation for permission to borrow £78,207 for additional gene- 
rating plant, &c. 


Extensions of the electricity undertaking at Rotherham are pro- 
jected, at an estimated cost of £27,832. 


Northampton Corporation propose to extend their tramways to 
Far Cotton. at an estimated cost of £14,560. 

West Bromwich Corporation are applying for sanction to a loan 
of £11,386 for extensions of their electricity undertaking. 

Frome Council have decided to transfer their electricity under- 
taking to Edmundson's Electricity Corpn. 

An inquiry was held at Coventry on Wednesday into the applica- 


tion of the Corporation for permission to borrow £54,200 for electric 
hyhting extensions. 
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INSTITUTIONS AND SOCIETIES. 


INSTITUTION OF ELECTRICAL ENGINEERS.—The annual Сопуег- 


sazione is to take place on June 28th at the Natural History Museum, 
South Kensington. 
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INSTITUTION ог MINING ENGINEERS.—At a recent meeting the 
list of awards for Papers read before the Institution was announced. 
Mr. Robert Nelson, H.M. Electrical Inspector of Mines, receives 
а premium for his Paper on '' Electricity in Coal Mines.” 

Tue Royat Soctety.—In addition to the meetings announced for 
the current session, an ordinary meeting will be held on Thursday, 
June 16th. Among the Papers read at the meeting of this society 
yesterday afternoon were the following : ‘‘ The Distribution of Velo- 
city in the J-rays from a Radioactive Substance,” by Mr. J. A. Gray ; 
“ The Decrease of. Velocit 


y of the g-particles on Passing through 
Matter," by Mr. W. Wilson; “ Rate of Emission of a-particles from 


Uranium and its Products," by Mr. J. N. Brown; '' The Accumula- 
tion of Helium in Geological Time.—IV.,” by Prof. the Hon. R. J. 
Strutt, F.R.S. ; “ The Effect of Small Traces of Water Vapour on the 
Velocities of Ions produced by Röntgen Rays," by Мг. В. T. Lattey ; 
““ The Effect of Pressure upon Arc Spectra, Part IL, No. 4.—Gold,” 
by Dr. №. G. Duffield, and “ On Radiation in a Gaseous Explosion,” 
by Prof. B. Hopkinson, F.R.S 
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ARRANGEMENTS FOR THE WEEK. 
SATURDAY, June 11th. 


Roya INsTITUTION. 
3 p.m. Lecture on “ Electric Heating and Pyrometry," by Prof. 
J. A. Fleming, F.R.S. (The Tyndall Lectures.) (Lecture II.) 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 

TUESDAY, June 14th. 

10 а.т. Convention opened by the Lord Provost of Glasgow (the 
Hon. A. McInnes Shaw) in the Rankine Hall of the Institute 

; of Engineers and Shipbuilders in Scotland. Presidential 
address by Mr. W. W. Lackie (Chief Electrical Engineer, Glas- 
gow Corporation Electricity Department). Papers on “ Com- 
mercial Progress," by Messrs. А. C. Cramb (Chief Electrical 
Engineer, Croydon) and H. Collings Bishop (Chief Electrical 
Engineer, Newport, Mon.). 

3 p.m. Visit to the (a) Springburn Sub-station of the Electricity 
Department; (b) Pinkston Power House of the T 
Department; (c) Port Dundas Electricity Works of 
tricity Department. 

7:30 p.m. Reception and Conversazione at th 
the Lord Provost, Ma 
of Glasgow. 


WEDNESDAY, June 15th. 


10 а.т. Meeting in the Free Gardeners’ Hall, Picardy Place, Edin- 
burgh. Papers on ‘* Exhaust Steam Turbines and Condensing 
Plant,” by Mr. Е. A. Newington (Chief Electrical Engineer, 
Edinburgh), and on ** Mixed Pressure Turbines,” by Mr. Ashton 
Bremner (Chief Electrical Engineer, Burslem). 

1:15 p.m. Luncheon at the Music Hall, George-street. 

2:3 


Opm. Visit to the Works of the Electrici 
donald-road. 


THURSDAY, June 16th. 


10 a.m. Meeting in the Rankine Hall of the Institute of Engineers 
and Shipbuilders, Glasgow. Discussion on “ Advantages of 
Continuous Records of Costs and of Steam Consumption,” 
opened by Mr. G. Wilkinson (Chief Electrical Engineer, Har- 
rogate) and Mr. C. E. C. Shawtield (Chief Electrical Engineer, 
Wolverhampton); and on ** Cheapening of the Cost of Mains 
and Services," opened by Mr. S. E. Fedden (Chief Electrical 


Engineer, Sheffield) and Mr. S. J. Watson (Chief Electrical 
Engineer, Bury). 
1 p.m. 


ramways 
the Elec- 


e City Chambers by 
gistrates and Town Council of the City 


ty Department, Mac- 


Luncheon at the Grosvenor Hotel. 
2 p.m. Visit to (a) St. Andrew's Cross Electricity Works of the 
Electricity Department ; (b) Coplawhill Works of the Tramways 


Department; (c) Electricity Works of the Govan Electricity 
Department. 


Alternative series of visits. 
(a) Electricity Works of the Partick E 


lectricity Department ; 
(>) Power Station of the Clyde Valley 


Electric Power Co. at 
Yoker ; 
(c) The Shipbuilding Works of Messrs. Beardmore (Ltd.), 
Dalmuir. 


7 p.m. Annual Dinner at the Windsor Hotel. 
FRIDAY, June 17th. 


10 a.m. Annual General Meeting in the Rankine Hall of the In- 
stitute of Eng 


ineers and Shipbuilders, Glasgow. 
1 p.m. Luncheon, Grosvenor Restaurant. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. Crompton, C.B. 


The following orders have been issued for the current week :— 
Monday, June 13th, ЧА’ 


Company.—Recruits Infantry Drill 6 to 

6:45 p.m. Technical Drill 7 to 9:30 p.m. 

Tuesday, June 14, “В” Company.—Recruits Infantry Drill 6 to 
6:45 p.m. Technical Drill 7 to 9:30 p.m. 

Wednesday, June 15th. —Gymnasium 6 to 9:30 p.m. 

Thursday, June 16th, “С” Company.—Recruits Infantry Drill 6 to 
6:45 p.m. Technical Drill 7 to 9:30 p.m. 

Friday, June 17th, * D " Company.—Technical Drill 6:30 to 9:30 p.m. 
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ELECTRIFICATION OF FERNDALE COLLIERIES. 


The Paper on this subject, read by Mr. W. H. Patchell 
before the South Wales Institute of Engineers, and of which 
an abstract appeared in our issues of October 29th and Nov- 
ember 5th, 1909, aroused so much interest that the discussion 
was twice adjourned. We give below an abstract, from the 
“ Proceedings ” of the Institute, of the remarks of the various 
members who contributed to the discussion. 


The PRESIDENT, in opening the discussion, asked the reason for taking 
the water from the lodge rooms right down the pit to the pumps at the 
bottom and pumping the water up again. In connection with the venti- 
lation a number of years ago he had made experiments on fans and was 
inclined to think that Mr. Patchell had been misled in taking the velocity 
at the top of the chimney. 1 was no easy matter accurately to measure 
air, but the figures given in the Paper seemed to him to impugn the re- 
liability, at any rate, of the figures taken at the top of the chimney. Не 
also asked Mr. Patchell to explain why the pressure of the motor placed 
in the return was reduced from 2,200 volts to 440. He thought 440 volts 
would be just as dangerous if the return air was in an explosive state. 

Мг. D. HaNNaH, with regard to the latter point of the President, said 
the electrical rules would not permit of greater voltage in return airways 
than medium pressure. Then with respect to placing one pump at the 
pit bottom instead of in the lodge rooms, this method obviated the wind- 
ing of water from sumps at two pits and also the sinking of men to lodge 
rooms. It saved boiler power, and the whole of the work was done with 
one man at the electiical pumps at the bottom with one plant. 

The PRESIDENT asked why not put the electrical pump in the lodge 
room ? 

Mr. Наххан, continuing, said with the electrical work they had done 
away with boilers and with one engineman, and the whole of the water 
was taken down to one common centre. Ш the electrical pumps were in 
the lodge room an everyday inspection would be necessary, and a winding 
man and stoker would be required. 

Mr. A. DaviES (communicated) thought Mr. Patchell could have bought 
turbo-generators and condensing plant in which he could have placed as 
much reliance as in the plant installed ; and the complete turbo-generat- 
jng plant could probably be erected on the same floor space as one of the 
existing sets. А further point in favour of the turbo-generator was that 
the turbine and alternator were mounted on a combination bedplate ; 
this was of great importance where the possibility of subsidence was pre- 
sent. Аз to the switchboard, switchgear could have been obtained 
which would have occupied about half the space and could be operated 
with the same degree of safety and certainty of action. The '' switch- 
wagon ” type of board was as safe, more easily erected and more econo- 
mica] of space and building work, the inspection of its component parts 
could be carried out with absolute safety, and the operator had only low- 
tension gear to handle. The haulage gears appeared to be well designed. 
The motors were all of the * end shield” bearing type; he preferred 
motors, for the two larger sizes especially, with low pedestal bearings and 
feet on the stator frame: this arrangement with a good baseplate for 

motor and gear lent itself to great stability. The “ end shield " type of 
motor did not allow of any adjustment of the air-gap, and, further, the 
shields must make it awkward to inspect and test the air-gap. Аз it was 
quite good practice to make air-gaps as fine as possible, they necessarily 
ought to be inspected at least once a week. The controllers appeared to 
have been designed with a view to durability alone. ‘This desire had 
evolved an expensive and intricate arrangement. He agreed with the 
principle, but suggested that the controller and reversing switch should 
be on one spindle, the movement of the handle being simply backwards 
and forwards, with a catch for the “ off ” position, The tramway type 
and the liquid type regulator, when properly designed, had a field for 
haulage work ; and where the latter could be used it would be found to 
give a smoother starting effort, and this effort could be made independent 
of the engineman. He asked for information as to the life of the belts of 
the pumping plant. Would it not have been possible to have had 
pumps running at about 1,480 revs. per min., with an extra couple of 
stages and to use direct-coupled motors, instead of driving bv belt ? 
As to the winder, the Iyner dynamo and the winder motor fields were 
excited by a motor-generator. This meant that in the event of a failure 
of the supply the winder would stop almost at once. With the А. E.G. 
Ilgner winders this did not take place, as the exciter dvnamo was mounted 
on the same shaft as the flywheel motor-generator ; and in the event of 
the supply failing, the winder motor could be run until the fivwheel was 
unloaded, allowing of several winds. He believed the A. E.G. were the 
a frm who built the exciter dynamo on the motor-generator shaft. 

ther makers had а separate motor-generator and employed a battery 
bet stand-by. A slip regulator of the liquid tvpe would probably give 

Is т account of Ив smoother action. Altogether about 240 
Мот Й m nad been installed all over the world. He thought that 
indi: lace Schuckert and the A.E.G. had made about 100 cach, 
M NS шеу ix о. about 40. The direct three-phase winder was, in 
à ры ж а er solution of the problem ; and in South W ales, with 
Even if ee y company, there should be no question of their adoption. 
SUR о of increase of generating plant should crop up, it 

Mr. F. G Mae putting the winder on the supply company’s mains. 
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author's readings of the g to the President's statement that the 


air flow were incorrect, because the velocities 
At the centre of the disch À 


arge area should have been the highest, as was 


always the case with wafer or air flowing through pipes, said that an evase 
discharge chimney could not be considered to be the same as an ordinary 
pipe through which air or water was flowing. In some cases, more par- 
ticularly where the fan was not working on full load, the velocity of flow 
at the centre of the top of the discharge chimney was considerably lower 
than at the sides ; and in all cases the air had a tendency to follow the 
inclined side of the chimney. In some extreme cases he had even re- 
corded a return current or down draught in the centre of the chimney. 
He felt perfectly satisfied that the figures given were as nearly correct as 
it was possible to get. 

Mr. B. J. Day said Бе had visited colliery installations in the Belgian 
coalfield and in Westphalia, and so far as the power station was con- 
cerned, he had never seen a better carried out installation, so far as the 
general design was concerned, than that at Tylorstown. It had been 
carried out practically on the same lines as many of the largest municipal 
installations in this country. Whether this was the point of view from 
which to carry out a colliery installation was another matter. He 
doubted whether engineers were right in spending so much money as in 
the installation under notice. The whole idea seemed to have been to 
instal plant to produce a unit of electricity with the smallest possible coal 
consumption. Mr. Patchell remarked that a unit of electricity was ob- 
tained for 17 lb. of water pumped into the boilers. The fuel used was 
worth only 5s. 8d. per ton, and therefore he would have been justified 
in not going for such a high coal economy and in reducing the capital 
charges. 9,000,000 unita per annum, using two sets running and one 
standing, was equivalent to a load factor of 34 per cent. ; the capital 
charges, therefore, represented 0-272d. per unit. This was equivalent 
at 10 per cent. per annum to £102,000 and at 15 per cent. to £68,000—a 
very large expense for any collierv company to incur. Mr. Patchell 
could have obtained absolutely the same resulta, so far as efficiency and 
reliability were concerned, if he had put down a first-class turbo-generat- 
ing plant, and the cost would have been approximately about one half. 
Turning to the boiler plant, Mr. Patchell had got an efficiency of 79 per 
cent.—an extremely high figure. His CO, percentage, 13, was very good, 
but the heat of his gases at the base of the chimney was 478?F., and that 
of the feed water only 118 deg. И he was going for economy, it would 
have paid Mr. Patchell to have put in an economiser and brought up the 
feed- water temperature to 200 deg. ог 250 deg., especially with induced 
draught plant. The necessity of installing a battery of accumulators 
was not apparent. Mr. Patchell had assumed a power factor of 0-85. 
Where tke bulk of the plant was large slow speed haulage motors a closer 
figure would be 0-75 ; this would have the effect of reducing the capacity 
of the generators from 1,600 kw. to 1,400 kw. Again, it was stated that 
the operator in the ordinary course of his work only had low-tension gear 
ќо halle. This must be an error, as all switchgear мав high tension, 
and was operated from a platform above by means of a rod. There was 
another point about Mr. Patchell’s switchgear which could be improved 
upon, namely, the disconnecting links operated by means of hooks 
attached to wooden handles. <A better method was to have thes? dis- 
connecting links operated by а switch-handle as in the case of the oil 
switch, and these handles should be interlocked with the oil switches, so 
that the operator could not open his isolating links until he had opened 
his oil switch. With regard to the transmission line, the most distant 
point from the power station was only 2} miles and the bulk of the power 
was only transmitted 14 miles. It was not stated what power was trans- 
mitted, but allowing for some transformers as spares, it waa about 
1,000 kw. А 0-1 sq. in. three-phase line transmitting 100 amperes——i,e., 
250 kw. to 300 kw.—would cost about £600 per mile, and at a rough 
estimate the cost of transformers and sub-stations would be at least 
£3,000, or more than it would have cost to have put up 2.000-volt lines 
throughout and а spare line. This would have simplified the whole 
scheme by keeping to one not excessive pressure—2,000 volts—and the 
trouble arising from surging, &c., necd not have been expected. А 


2,000-volt installation was more easily handled than a 6,000: volt installa. ` 


tion. As to the return airways, if it was considered quite safe to instal 
440-volt motors, why not instal 2,000-volt motors ? 

Mr. Trump, H.M.L, here remarked that it was not permissible to use 
higher than medium pressure in return airways. 

Mr. Day, continuing, said his point was: Mr. Patchell was on the 
Commission appointed to draw up these regulations, and if he put a motor 
there at all, why limit himself to 440 volts ? lf there was danger in the 
return airways with electric motors, they should be prohibited altogether, 
there was as much risk with 400 volts as with 2,000 volts. Referring to 
the power of the new haulage gear, Mr. Patchell had stated that in the case 
of a journey having run wild on an incline, the resultant heap at the 
bottom was not laboriouslv cleared up by а breakdown gang, but the 
haulage rope was attached to the top tram and the heap drawn out by 
an application of two or two and a half times normal torque into some- 
thing like order, which very considerably shortened. the time during 
which the road was blocked. The speaker considered this was an extra- 
ordinary thing to do. Не asked what happened to the circuit-breakerg 
or his cut-outs. If these were set high enough to bring a full journey 
back on to the road as described, they were useless to protect the haulage 
under working conditions, Such a practice ought to be condemned m 
the strongest possible manner. It was only encouraging the overloading 
of ropes and haulage gears. Unsuitable wheels had been a great draw- 
back to electrical haulage underground. Firms were making a speciality 
of electrical haulage wheels, so that thev could run with a motor speed of 
360 revs. per min. with only a single reduction. With such wheels a 
higher efficiency was obtained not only in the whegls themselves, hut 
also in the motor, as well as a higher power factor. The design of Мг, 
Patchell's haulage gears was absolutely wrong. ‘The motor was put on 
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а separate bed from the haulage gear, and а ffexible coupling had been 
introduced between the haulage motors and gears. He was bound to 
do this because the design was wrong, and entailed an enormous width 
of haulage chamber underground. ‘The cost also was excessive. But 
apart from these considerations, the haulage motor and the gear should | 
be one combined machine. ‘The width of the 100 н.р. gear was 21 ft., 


. but if designed on the plan he (Mr. Day) suggested, the overall width 


would be about 11 ft. 6 in. to 12 ft. Аз to controllers, he did not see 


that the arrangement was novel or why it was called ^^ Patchell's System.” 


For many years Continental makers had used two-phase rotors for haulage 
work so as to simplify connections. English makers had been slow to 
follow suit, but thev were at length taking а wrinkle from the Continental 
practice. Again, he thought the figures for power factor of the haulage 
motors were manufacturers’ figures, and off-hand he should say they 
were impossible. 

Mr. I. V. RoniNsos said that Mr. Patchell had worked out the load 
factor upon the maximum load, whereas it should be taken upon the total 
capacity of the plant, as it was upon this capacity the total charges were 
based.. The speaker next worked out the cost per kilowatt of plant 

If the plant was installed primarily to secure high 
economy, he asked why did not Mr. Patchell pay a little more and put in 
а gas-engine installation, which could be put down at from £16 to £17 
per kilowatt ? He did not think Mr. Patchell had got a sufficiently great 
economy to make anyone anxious to put in а similar installation. The 
weight of the engines was 155 tons each, and generators 107 tons, or 
262 tons per set. А turbo for this output would weigh, approximately, 
35 tons, and generator about 25 tons; total, 60 tons per set, or a saving 
of 202 tons of material on each set. 


This should represent a consider- 
able saving in cost. 


Then the space occupied was also about double, 
во that the cost for engine house and foundations would certainly be less 


than half in the case of the turbo. 

Mr. D. НАххАН remarked that he was entirely responsible for turbo- 
generators not being used, as three or four years ago, when the scheme 
was under consideration, he thought turbo-generators too risky to put 
down for colliery work. His opinion now might possibily be modified. 


& clumsy arrangement, was also due to the speaker, but if the work had 
to be done again he should adopt the same method. Не visited several 
collieries in South Wales, the Midlands and the North of England, and 
came to the conclusion that single-reduction haulages were the best 
system to adopt. This necessitated very large motors, and as it was desir- 
able that the engineman should have a clear view of his haulage gear, it 
was decided that the motors should be placed alongside the haulages instead 
of in front of the engine In later designs the motor was put on a bedplate 
attached to the haulage set. He must exonerate Mr. Patchell from any 
blame with respect to the arrangement, if blame were merited. 

Mr. C. №. Jornas asked if there was anv explanation of the compara- 
tively high steam consumption of these engines. He had occasion a few 
months ago to go into the question of installing engines of about 2,000 н.р. 
and he was offered plant guaranteed to work at 8$ lb. per indicated. 
horse-power hour. He had particulars of a test made on a 1,500 n.r. 
Carels Freres tandem compound engine at the paper mills of Messrs. 
Edward Llovd, at Sittingbourne, Kent. The steam consumption on two- 
thirds load worked out at 9:6 lb. per indicated-horse-power hour, com- 
pared with 11:5 lb. at Ferndale—1.e., а saving of about 16-7 percent. He 
also asked why did not Mr. Patchell generate at 6,000 volts instead of 
2,000. He might add that the Carels Freres engine cost somewhat less 
than the Sulzer engine. 

Mr. Н. ВленЕёз JENKINS said in choosing a controller for use at his 
colliery installation he selected Mr. Patchell’s mainly because of its 
accessibility. 

Mr. T. SUGDEN said the 8} lb. steam consumption mentioned by Mr. 
Jordan was а very extraordinary figure, and indicated a result not likely 
to be obtained under normal working conditions. Results of that 
kind should be verified by an independent expert before being fully 


accepted. 


Mr. С. W. JORDAN replied that he had a quotation from Carels Freres 
guaranteeing him a steam consumption of 8$ №. per indicated horse- 
power hour under a penalty. 

Mr. C. B. CHARTRES asked for further particulars of the working con- 
ditions. With regard to the figures given concerning the testing of the 
fans, he considered it doubtful if the outputs calculated from the velo- 
cities measured in the Evasé chimney could be relied on. His experience 
was that much more reliable results were obtainable if measurements of 
the air were made on the suction side of the fair, as it was possible to work 
with smaller velocities, and the danger of eddies upsetting the readings 
was not so great. 

Mr. W. O'Connor stated that he had taken part in many fan tests and 
had found in the case of the larger chimneys of the older types of fans, 
without exception, that the higher velocities were in the centre of the 
chimney and the lower velocities along the outer divisions. He also sug- 
gested. in connection with the example in the Paper, a method of reducing 
the loss to а much smaller figure. As far as he could ascertain from the 
Paper, the angle of increase, or “ flare," if he might use the term, was 
about 1 in 63 along the spiral of the fan, but in the cone—the straight part 
of the chimnev—it was about 1 in 44. The results seemed to point out 
that this increase was not sufficiently rapid, or. possibly. a uniform rate 
of increase was not the best method. He would sav that if the area of 
exit was increased more rapidly, хау, to 12 ft. by 10 ft., and the velocity 
of efflux made faitly uniform, the loss. with 116.087 cubic ft. per minute 

would be exactly 1 H.P.. showing a saving of about 3 per cent., if eddies 
cculd be removed from the present ehimney, and more as compared with 
present conditions, Again. the tractive co-efficient was high, and he 
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could only suggest that the weight, nearly two tons, was, perhaps, a little 
more than was usually carried on a pair of 2 in. axles. | 

Мг. W. H. PATCHELL, replying to the discussion, said he had made а 
number of tests on Еуазё chimneys, and found, as Mr. MaGuire stated, 
that there was always a higher velocity on the inclined side of the chim- 
ney and a lower velocity in the centre. He quite agreed with Mr. Hannah 
that turbo-generators were too risky at the time the plant was projected. 
They had passed through many stages of development, and the machine 
now available was very different from that four or five years ago. Мг. 
Davies had leaned to the waggon type of switchboard. The author had 
not found that the floor space occupied gave any advantage over the type 
which he had adopted, and, further, he did not consider that the type was 
safer than the existing type. Some makers, in his opinion, unduly 
cramped the switchboard arrangements, and it had been his lot to re- 
design more than one board which was built on lines proved to be per- 
fectly safe in connection with some supplies, but proved to be quite un- 
safe in connection with other supplies with high power behind them. 
Both the tramway and liquid type of controller were in his (Mr. Patchell's) 
opinion, unfitted, as offered, for work on underground conditions. The 
tramway type had proved most expensive in repairs, and both it and the 
liquid type required constant attention. It was because he was not 
satisfied with the available controllers that his controller waa developed. 
He informed the meeting that the owners were thoroughty satisfied with 
the arrangement, that the repairs and attention required were practically 
nothing, and that not a single journey had been lost by faults on either 
the haulage gears or controllers during over four years work. The 
advantage of mounting the exciter dynamo on the Ilgner flywheel shaft 
had had his consideration for some time. It promised to be quite satis- 
factory for a wind or two, but as the speed of the flywheel fell the speed 
of the direct-coupled generator was not sufficient to give the proper 
voltage required for the field circuits, so that although the supply was 
certainly not cut off suddenly, as in the case of а separate motor gene- 
rator, it was not possible with the arrangements to get the full value out 
of the flywheel. The adoption of a three-phase motor for the winder 
had his very serious consideration. The operation of examples of this 
system that he had seen were certainly not such as would be permissible 
on the public supply company's mains in South Wales. The suggestion. 
that the breakdown of the fan might have been avoided if pedestal bear- 
ings instead of end shields had been used was unfortunate, as the motor 
in question was fitted with pedestal bearings, and not with end shields. 
With regard to working costs, Mr. Davies compared costs given by Mr. 
Sparks of the Aberaman plant with the costs given of Ferndale. The 
great difference appeared to be in interest and depreciation on capital. 
Mr. Sparks stated in the Paper referred to that the plant was started in. 
1905. He (Mr. Patchell) was informed some time ago that the plant had. 
been shut down and superseded ; so that possibly it was put in with & 
view to a particularly short life; but in any case the figures quoted by 
Mr. Sparks hardly covered obsolescence in five years. The glazed bricks 
at Ferndale and some other details which were thought too lavish were 
adopted after full consideration by the board of directors, who were now 
good enough to say that they were quite satisfied that the expenditure 
had been economical and had repaid for itself. In а colliery district 
subsidence was much more likely to occur than elsewhere, hence good 
sound work was more than ever necessary. He would again repeat that 
plenty of light and elbow room round machines made for easier and 
better maintenance. The reason that he did not put in an economiser 
was because he considered it would not pay. Оп the other hand, the 
small battery of accumulators. was extremely useful in the carly stages 
of the development of the station, and was still useful as an insurance 
against interruption of the field circuits. As regards handling high- 
tension gear, it was a little difficult to follow Mr. Day's comment. There 
was all the difference between handling parts which, when metal, were 
earthed and were far removed from high-tension parts, and the juxta- 
position of the switch operator to a high-tension switch and the necessary 
connection. A scheme for a 2,200.volt transmission was turned down 
on account of various objections. А total of 3 sq. in. area of copper 
would have been necessary ; the difficulty of supporting it, the space 
occupied if the circuits were sub-divided into sizes which could be reason- 
ably handled, and the expense, in view of the then high price of copper. 
With reference to the relative safety of medium pressure and higher pres- 


volts led him unhesitatingly to вау, as he had often said before, it was 
easier to control the volts than the amperes. He believed that in due 
time this would be more generally recognised. Mr. Day suggested that 
he was considerably overloading the haulages and teaching the atten- 
dants bad habits. The details given in the Paper showed that the maxi- 
mum torque was twice the normal torque. The 24 times normal torque 
referred to some special haulages which were built on those lines. There. 
was no question of overloading. The basis of calculating load factor 
that he had used had long been recognised bv engineers as the standard 
upon which annual tables of costs, &c., were made out. In reply to Mr. 
Jordan he would state that although he had heard of the test referred to 
he had not seen particulars. There was no such practical difference in 
the design of the Carels and the Sulzer engines аз would account for the 
figures mentioned. The essence of the Sulzer efficiency was in the form of 
valve adopted and the small clearance thereby obtained ; this was com- 
mon to both makers. He felt sure that the ditference could only be 
accounted for by the environment of the engine and the conditions of the 
test. As regards the generation of the current at Ferndale at 6,600 volts 
instead of 2,200, and Мг. Jordau's suggestion that it was more econo- 
mical to step down than to step пр. so far as his experience went there was 


nothing in И. but he quite agreed that it was as safe to generate at higher 
pressures as at lower. 


sures, his experience during the last 10 vears with pressures up to 10,000: 
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THE EFFECT OF FREE TRADE OR PROTECTION 
UPON THE ELECTRICAL INDUSTRY. 


At the adjourned meeting of the National Electrical Manu- 
facturers’ Association, which was held on Monday last, at 
Caxton Hall, the very interesting discussion on the above 
subject was continued. An account of this is given below :— 


Mr. E. GARCKE, in opening the adjourned discussion, called attention 
to the fact that what Sir Alfred Bateman, the Comptroller-General of 
the Commercial, Labour and Statistical Department of the Board of 
Trade, said in 1902 applied with very great force at the present time, 
viz., that we were still ahead of Germany and the United States in our 
power of manufacture for export. But, beginning from a lower level, 
other countries were travelling upwards more rapidly than we were to 
get a higher eminence. If peace were maintained, both Germany and 
the United States were certain to increase their rate of upward move- 
ment, and their competition with us in neutral markets would probably 
become increasingly serious every year. It was necessary, therefore, 
more than ever, that a change of condition should be recognised, and we 
could scarcely expect to maintain our pre-eminence without strenuous 
efforts and careful and energetic improvement in method. Sir Alfred 
Bateman could not be accused of being a Tariff Reformer. Аз an 
official of the Board of Trade he spoke without bias. What was the 
position at the present time ? For some years past the rate of unemploy- 
ment in England had been approximately double that in Germany. All 
nations had suffered in National credit, but England had suffered in a 
larger ratio than any other countries. Emigration, which was an 
important factor, was greater from England than from other countries. 
Those were the conditions that had to be dealt with at the present time 
in this country. They, however, had met, not to solve the problem of 
unemployment, but to consider the alternative fiscal systems of Тати 
Reform and Free Trade. He wished, first of all, to point out that their 
views were not diametrically opposed. There was а basis for an arrange- 
ment, and he thought he could not do better than to make a general 

statement, of the points of divergence. His argument was that Free 
Trade and Tariff Reform were very much interwoven in every country 
and even in every individual. Everyone wanted to have Free Trade in 
regard to the commodities he purchased, and yet to be a Protectionist 
Іп regard to his manufactures. That could not be better exemplified 
than by referring to the English Labour Party. There was no more 
protectionist body in the world than our trade unions. И was because 
the arguments had been so ably expounded by economists that so many 
educated men were Free Traders at the present time. Moreover, England 
had enjoyed a period of exceptional prosperity concurrently with the 
practice of Free Trade. As Mr. Hirst pointed out at the last mecting, 
it had not been by the aid of Free Trade, but in spite of it. Mr. Cowan 
had stated that we had too much competition and that it should be 
regulated. Would Mr. Kingsbury, in reply, say how competition could 
be regulated, во far as foreigners were concerned, except by means of a 
tariff ? By referring to the writings of economists one would find that 
what they meant by Free Trade was free exchange of commodities, and 
no one could doubt that that between all nations was an ideal system 
of trade; but, unfortunately, we had never had that system, and the 
world did not appear ready for it, any more than for universal peace. 
We might not need tariffs, but we must have them because other coun- 
tries had them. Again, the Free Trade statement that exports were 
balanced by importa was nothing more than a fallacy. It was exactly 
the same as the book-keeper's phrase that ‘‘ every credit has a debit." 
but no accountant would be во foolish as to carry that argument to the 
other extreme, that every loss was balanced by a profit. "The effect of 
the policy of Free Trade was that our profits were being gradually 
eliminated. He did not agree with Mr. Kingsbury that our ability to 
buy in the cheapest market increased efficiency, if we also had to sell in 
the cheapest market. The principle of all economists was “ buy in the 
cheapest market and sell in the dearest market,” but they could not do 
that. We made no profit on our considerable turnover because our 
imports from abroad decreased the prices of our own productions, which, 
as shown by Mr. Hirst, cost us more to produce. Free Traders said that 
reduction of price was a benefit to the consumer and they stated that 
we were all consumers and therefore everyone benefited ; but the 
argument overlooked the obvious fact that no country could consist of 
consumers alone and that in the end all consumers were dependent upon 
the producers. Free Traders were defeating their own objects. "They 
were encouraging the formation of trusts and monopolies abroad which 
tended to destroy all freedom of exchange in commodities, and in course 
of time they would control our markets and we should be at their mercy 
in regard to prices. They would be told that the foreigner would not 
be so absurd as to destroy a good customer, and we were bound to send 
out some goods in order to buy. Аз a result of the prosperous period 
we had enjoyed, we had amassed very considerable wealth, and whether 
we were producers in the future or producing at a profit now we should 
for some time to come be able to purchase largely from other countries. 
Until that time came, foreigners would not worry themselves by what 
means their good customer was maintained for the future. Meanwhile, 
we were getting feebler and poorer. At present our exports of home 
produce to France, Belgium, Germany and the United States (our prin- 
cipal competitors) were less than half our imports from those countries. 
That was not all. Nothing had been said about imperial preference 
aod keeping hold of our colonial trade. He therefore referred to an 


account of the Congress of the Chambers of Commerce in Australia, in 
which the Commonwealth Minister for Trade and Commerce said that 
Australia found, with grave misgivings, that her trade with Great Britain 
was decreasing, and that she was becoming more and more dependent 
upon foreign countries. Had Great Britain retained the proportion of 
Australian trade which she possessed in 1880 she would have exported 
to Australia in 1908 £10,000,000 worth more goods than she actually did. 
Mr. Garcke finally appealed to them not to discuss the question on 
political lines. 

Mr. Н. OPPENHEIMER thought that both Mr. Garcke and Mr. Hirst, in 
their endeavours to show that the electrical industry was suffering under 
Free Trade, had failed to produce a single argument which supported 
their opinion. Mr. Hirst, in asking why it was that since 1881 we had 
lost the supremacy we held then, should have told them that at that 
period events were happening on the Continent, especially in Germany— 
and he laid stress on that point, because during the whole discussion 
they had not once heard an argument relating to France ; it was invari- 
ably Germany which took the foremost place. Germany, before the creation 
of the Zoll Verein, was industrially no power whatever, and other coun- 
tries at the time began to find out that they could do something and that 
the only country which was doing anything was England. In 1887— 
the time of our greatest distress—no one knew where our supplies came 
from. An attempt at so-called Protection was made in order to guard 
against the possibility of foreign-made goods being mistaken for English 
goods. The result was that we gave the most extensive and expensive 
free advertisement to the Continent. The electrical industry was not 
what it should be. It was ill and suffering in spite of Free Trade, but 
it would be ill beyond recovery if Tariff Reform were ever to come to its 
rescue. : 

Mr. G. Byxa thought the most important statement in Mr. Kings- 
bury's address was where he referred to the cost of production and in 
which he said that Free Trade gave us advantages for cheap production. 
Mr. Kingsbury said that under Protection the cost of production would 
increase. Mr. Byng joined issue with him and challenged him to produce 
one single proof. The first factor for production was material. He 
was acquainted. with а great many industries and he had never found 
Mr. Kingsbury’s statement to be true. For example, in the electrical 
industry. Did he get his copper, iron, platinum, &c., to any degree 
cheaper than his competitors in New York, Berlin or Paris? His expe- 
rience was that he did not. Another point: it was said that under Free 
Trade one got cheap food and therefore cheap labour. Jt was well to be 
clear upon those points, and to understand the attitude of Free Traders 
upon the question of wages. "They talked about cheap production and 
cheap labour, and then on the political platform they said that under 
Free Trade wages were much higher than in protected countries. They 
could not have it both ways. The truth was that wages must come down 
under Free Trade. It was impossible for our workmen to allow the 
whole world to compete with them—nations where wages were very low— 
without themselves in the long run coming down to the level of those 
nations. Again, low wages did not necessarily mean cheap goods. 
When machinery was now used for every sort of production the experi- 
enced manufacturer knew that he got the best return from his machinery 
if he used the best-paid Jabour. It was not only labour and material 
which made up the cost of production, but there were other equally 
potent factors that went towards cheapness of production, such as skill, 
invention, and above all the quantity manufactured, In all those 
factors the protected’ foreign. manufacturer had immense advantages. 
No new industry could be established under Free Trade and no industry 
could grow under Free Trade. We were not a free country; it was the 
foreign manufacturer who had got to say whether ап English industry 
was to exist or not. Free Trade meant dear production, and dear pro- 
duction meant decay and ruin. 

Мг. В. Наммохо found it was acknowledged that they could not 
protect their industry without protecting some others. He was glad to 
find that the object of the meeting was to discuss the question whether 
Free Trade or Protection was best for England, and not to see whether 
they could get protection for the electrical industry alone. He dwelt 
upon that point, because England stood in a unique position, It 
possessed 44 million people on an area that would only grow food for 
half of them. Mr. Garcke seemed to be very well acquainted with 60 
years ago. For him, the speaker, England was the living England of 
to-day. Food stuffs to the extent of 242 millions came into this country 
last year. There were some people who thought that instead of covering 
our ground with Osram works we should grow wheat everywhere. If 
they did that what would become of our manufacturing supremacy ? 
England was no country for growing corn. At the beginning of the 
controversy it was said that we poured our gold from England, but he 
was pleased to hear that last year we received 6} millions more gold 
than we paid out. Some people said we paid in securities, but that also 
was not correct. The only way to pay was by our manufactures. Everv- 
thing was paid for in cheques. There was no reason why exports should 
be paid for by imports. Thus, Free Trade England, to the"extent of 
all its exports, competing with the world, proved to Mr. Byng that we 
could beat the world in price and quality. The instant imports were 
kept out the exports would fall off and our power of competing with the 
world in open markets would suffer accordingly. 

Mr. Н. Н. Berry doubted whether Mr. Hammond had ever manu- 
factured anything in his life in this country. 

Mr. В. HAMMOND, interrupting, said that he was a manufacturer for 
a good many years. 

Mr. BERRY, continuing, said that without our manufacturing industries 
we could be nothing but a body of importers. He wished to introduce 
himself as an unfortunate example of the cffcct of. Free Trade on the 
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electrical industry. If, in later days, he had achieved any slight financial 
success it was entirely due to the fact, in spite of Free Trade, that he had 
found his own protection in the medium of the Patent Office. He 
thought Mr. Kingsbury's remarks that in the electrical industry our 
Free Trade policy had enabled us to apply at once any advance else- 
where and to give the industry a start on the most practical lines, and 
as soon as the demand became large enough we abandoned imports and 
manufactured ourselves, thus obtaining the benefits of successful improve- 
ments at a small cost, whereas Protection would have delayed us for 
years and enormously increased the cost, were ridiculous. Take lamp- 
holders, for example. "The foreigner actually came in and took our 
speciality and supplied it to the extent of 80 per cent. Free Traders 
would not see that they were fighting on unequal terms. What were 
our Continental friends doing ? They sent us Mr. Oppenheimer to come 
on the platform to confuse the issue by talking about hay. 

Mr. W. С. Вохо mentioned some Board of Trade figures, from which 
it seemed that in seven years, since 1902, this dving country increased 
its trade by 19 per cent. Mr. Garcke said we were making no prolits, 
Official figures again showed that our profits had gone up from 487 
millions to 508 millions, which was about 5 per cent. 

Mr. GARCKE asked if that was per year. 

Mr. Вохр said he was taking the figures for 1902 against 1908. Again, 
Mr. Garcke seemed to think that it was very wrong to impert. 1f he 
would look at the figures for a long term of years he would tind that the 
years of greatest imports coincided with what were known ах“ boom " 
years, Assuming that imports were all wrong and that exports were 
the thing, he would refer to figures for 1908. The English exports per 
head were £9. 10s., compared with £5. 8s. in Germany. He thought 
that а large number of speakers on the Protectionist side believed that a 
Protectionist Government would get a scientific tariff absolutely adapted 
to the needs of each individual industry. Did anyone mean to say that 
what happened in Washington a few months ago was scientifie tax- 
ation for each industry ? It was the industry with the largest price that 
got the biggest slice. The electrical industry was poor and would come 
off worst. He asserted, without fear of contradiction, that they could 
not protect any sensible proportion of the people of this country. И 
higher wages were to be paid under Protection, then how could the cost 
of production be kept down. Apart from their own industry, how were 
they going to protect. shop-girls, &c. In conclusion, Mr. Bond quoted 
from ап English contemporary " that in every country it always. was 
and must be the interest of the great body of the people to buy what- 
ever they wanted of those who sold it cheapest." The proposition was 
$0 very manifest that it seemed ridiculous to take the pains to prove it. 


Мг. А. BRUCE ANDERSON agreed with Mr. Hirst'2 remarks. The only 
point on which he could agree with Mr. Kingsbury was that he wished 
it were possible to get a more reasonable attitude on the question of 
forcign trade. The meeting was called for the purpose of discussing the 
effect of the fiscal policy of the country upon the electrical industry ; 
Mr. Kingsbury accepted the invitation to expound the Free Trade point 
of view, but made no attempt to do so from the very outset. He said 
that one must look at the good of the nation as а whole and therein one 
would find the good of the electrical industry. It had been said that no 
man could be a good citizen of the world who was not a good citizen to 
his own country. He (Mr. Anderson) would go further and say that no 
man could be a good citizen of his own country who was not a good 
citizen of his own industry. If the interests of the electrical industry 
and the nation as à whole were identical under Free Trade it was extra- 
ordinary that a man of Mr. Kingsbury’s long and wide experience in 
the clectrical industry was unable to produce one single practical illus- 
tration of where they coincided. Unemployment in this country was 
now greater than in any other country; from which we had returns. 
The only returns we had, however, were trade union returns. Trade 
unions numbered only one-tenth of our working population. Amongst 
the other nine-tenths unemployment was appalling, and on the top of 
that we had 12 millions of people living on the borders of starvation, 
and on the top of that again we had exported during the last two years 
over two millions of our workmen. If those were the conditions neces- 
sary for the completion of our wealth then, he said, let us get poorer. 
As Tariff Reformers, what they agitated for was a fairer ficld against 
their foreign competitors. 


When that fair field was obtained they would 
not be afraid of the result. 


Мг. J. E. Кїхєзнїнү, in replying for Free Trade, said that the ten- 
dency of the speakers had been to depart from the line upon which they 
started their discussion, and they had brought in all sorts of side issues, 
such as Mr. Anderson's. Mr. Andersom surely knew that unemploy- 
ment was not a matter which depended upon Free Trade or could be 
cured by Protection. It was a social question which required the most 
careful investigation; and а Tariff Reformer who said that Tariff 
Reform meant work for all was taking a very narrow view of the ques- 
tion. Mr. Garcke had said that the idea of Free Traders that Imports 
were paid for by exports was all wrong. Free Traders did not all say 
that imports were specifically paid for by some definite export. In 
reply to Mr. Garcke's question as to how competition could be regulated 
except by means of a tariff, he (Mr. Kingsbury) said that to regulate 
competition was a very difficult thing, but to be prepared for competi- 
tion was an easy matter. All that one had to do in order to be able to 
compete was to be efficient. Mr. Garcke said we did not sell to certain 
countries as much as we bought from them. Did any of them buy аз 
much from the man they sold to as they sold to him * Of course they 
did not, nor need we as a country. Мг. Byng had asked what materials 
he could buy more cheaply than his competitors in a foreign country 1 
If Mr. Byng had given him notice of that question, he could have given 


him a pretty long list. 


home than his competitor in Paris and he could buy his lead £5.10s.8d. 
in London cheaper than his American competitor. 


manufactured article. 


that 90 per cent. of the tramway material came from America. 

speaker) was startled by that, and asked some friends of his whom he 
considered likely to know what they thought it would be. They gave 
him a very modest figure, and one said it could not exceed 5 per cent. 
They would see that there was a wide discrepancy between the two 
figures, but he had information which he believed to be precise, viz., 
that in a large tramway system constructed within the last 10 years 
there was not a particle of electrical material from abroad. England 
could supply all the tramway material that was required. 


had told them about some friends of his who subscribed capital and had 
it returned in the early days. 


but had nothing to do with Free Trade. 


there to speak about religion, but to talk business. 


deal with any question of business that did not first of all take into 


account facts, then deductions from those facts and arguments on those 
facts. 


Mr. Byng could buy his copper wire cheaper at 


Mr. Byxa remarked that he did not say copper wire. This was a 


Mr. KiNGSBURY, continuing, said that unless Mr. Byng drew his own 


wire the value of the price of copper was nothing to him. His raw 
material was copper wire. 


At the last meeting, Mr. Raworth told them 
He (the 


Mr. Raworth 
This was due to an ill-considered Act, 


If there was one thing in the world that he (Mr. Kingsbury) did not 


know anything about, it was cotton, and he did not think Mr. Hirst 
knew much more. 


He (Mr. Hirst) was quite concerned about the cotton 


industry and was anxious asto whether it was ina quite healthy state, and 
he somewhat unwisely considered that the cotton industryZand the 
electrical industry were not just on parallel lines as they should be. 


He (the speaker) had no doubt that the electrical driving of cotton 
mills was bound to come. 


He also had no doubt—Mr. Raworth had 


told them so—that the Lancashire men knew their business, but he 
believed electrical driving in cotton mills would come the sooner if they 


treated the manufacturer of Lancashire as if he did know his own busi- 
ness, 


Mr. Сагеке talked about Free Trade as а religion. He was not 


How were they to 


That was what he was going to do, and with a view to reaching 


that conclusion he was going to examine Mr. Hirst's facts, his arguments 
and deductions, 


As to history, he would like to know why 1880 was 


selected аз ап epoch-making year in the history of English commerce. 


Our business was in а sound condition in 1880 and as sound to-day as 
ever it was. 


Mr. Hirst then touched on what might be called the depre- 


ciation of Free Trade, and told us that our prosperity was not due to 


Free Trade. [t зо happened, said Мг. Hirst, that the introduction of 
Free Trade in this country tallied with the developments of steam as à 
power to reduce the cost of production, and Mr. Hirst implied that the 
progress resulted from steam and in spite of Free Trade. Was it not 


reasonable to say when one found that Free Trade and steam ran along 


parallel lines that the development of the steam resulted from the free- 
dom of the trade, rather than that the freedom of trade acted as a bar 


to the full development of the steam * Mr. Bennett Fitch told them 
that the hunger of the forties was not due to the scarcity of food, but 
to the superabundance of machinery. In reply he would read an 


extract from" The Times ” of the last day of the year 1853. (This extract 


refered to the scarcity of corn as being the result of Protection.] И 
was important that it should be realised that the workman had no need 
to fear labour-saving machinery. History told them that every machine 
which reduced work had increased production and employment. Such 
methods of promoting Protection could do nothing but harm to the 
Cause. 

Mr. Hirst had told them that nearly every electrical invention up to 
INS£ originated in this country, That was a pretty wide statement, 
but surely it was not presumed to cover the whole ground. The tele- 
phone, the accumulator and Gramme's dynamo were notable exceptions. 
The first are lamps that were installed here bore the names of Jab- 
lochkotf and Rapieff. Those were followed by the Lontin, Werdermann 
brush, the Pilson and so оп. Did France and Russia trouble us now ? 
И not. was it because Russia and France had Free Trade ? The fact 
was that the English contribution to the are lamp development was more 
important in the fifties than in the early eighties. There was not а 
single statement in Mr. Hirst’s remarks regarding the electrical industry 
which was not either incorrect in itself or might reasonably be read in an 
Incorrect way. 

Turning to the question of general engineering, American literature 
did not support. the idea that our rail mills were losing ground. Mr. 
Hirst asked why a manufacturer in protected countries could produce 
in larger quantities ? It stood to reason, Mr. Hirst said, that a manu- 
facturer who had a market of 60 million of inhabitants sending to them 
must be better off than anybody else. If that be a fact, had they not 
better put up the shutters, because one must not overlook the fact that 
our population would not permit us to complete on such terms, We had 
40 millions and America had double; how could we manufacture as 
cheaply as America У 1t did not stand to any such reason, If it did, 
why did America have any imports at all?” In 1907 they imported 
£209,000,000 worth, of which £133,000,000 were manufactures. The 
manufactured article in quantities involved the expenditure of capital, 
which was dependent upon the quantity required. Mr. Hirst said that 
with his proposed 10 per cent. protection on lamps, no one would be а 
penny the worse, but he (the speaker) undertook to say that nobody 
would be a penny the better. What was got with one hand would be 
lost with the other. The prime factor in determining cost price, said Mr. 
Hirst, was the quantity that could be produced. This the gpeaker 
regarded as emphasising the variable condition and omitting entirely 
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the vital and invariable conditions, such as the costs of materials, food, 


clothing, house rent, and all the amenities that went to make up exist- ° 


$6 


ence. Не gave examples of exports which the “ aims and ideals of 
Tariff Reformers,” as expounded by Mr. Hirst, would interfere with, and 
alluded to the detrimental effect which the loss of such manufactures 
must necessarily produce on the electrical industry. 


Mr. H. Hirst, in replving for Protection, thanked his supporters for 
having brought such interesting matter forward with such fervour and 
conviction. He more particularly recommended to their earnest con- 
sideration the interesting contributions of Mr. Garcke and Mr. Bruce 
Anderson, with whom he was in full accord. Passing to other points, 
he Icongratulated Mr. Hammond on his humorous rendering of his 
contribution to the debate, but he would remind him that his (Mr. 
Hammond's) experiences as a producer dated back 30 years. When Mr. 
Hammond spoke of the 242 million pounds worth of corn that we im- 
ported he could only reply that if we produced in this country all the corn 
that this country is capable of producing—say fifty million pounds worth 
or more—we could obtain the balance that we wanted at a very much 
cheaper rate. The present prices rukng in England were fixed,in the 
opinion of the speaker, irrespective of the cost of production or of supply 
and demand, but were largely based on the helplessness of this country as 
а non-producing nation, for we must have wheat at any price. The 
prices for too many commodities that were regulated by supply and 
demand in Protected countries were fixed in conference by foreign pro- 
ducers for the buyers in а so-called Free Trade country. Мг. Bond had 
suggested that Protection might be good for the manufacturer or 
industrial worker, but asked what about the working man in the building 
trades, printing trades, professional men, postmen, schoolmasters, &c. ? 
The answer was by facts which occured in other countries. In Germany, 
after the introduction of the tariff, there was such a rush of brain and 
muscle from all professions and trades into industrial enterprises that the 
wages of all other trades had to be raised periodically, as had also been 
raised periodically by Act of Parliament the remuneration of civil 
servants, schoolmasters, professors, municipal servants. &c. That 
process of levelling up was going on constantly. d 

In his pleading for Free Trade, Mr. Oppenheimer referred, as one ot the 
causes of Germany's present greatness, to the Zoll Verein, which broke 
down the customs barrier within the German States. The speaker 
agreed that that was the beginning and that was all that we wanted. We 
also wished to have internal walls broken down and barriers round the whole 
of the British Empire just as in Germany and America. Again, Mr. 
Kingsbury had asked why he had selected the year 1880. He(Mr. Hirst) 
took it for granted that Mr. Kingsbury knew that Bismarck introduced 
Tariff Reform into Germany in 1878 and 1879. 1t took, of course, a number 
of years before the effects of this ehange made themselves felt, and for the 
purpose of taking a round figure he had selected 1880. He might as well 
have taken any year between 1878 and 1885, when we first felt, in a slight 
degree, German competition. | 

Mr. Kingsbury suggested that he (Mr. Hirst) was so narrow minded 
as to think only of the benefits to the manufacturer, and that there was no 
word about dearer clothing and food for the working men. If food and 
clothing should be dearer, it could well be defrayed by the higher wages 
which every manufacturer would willingly pay to the working man, if 
there were security of market. He had no hesitancy in declaring and 
proving by a practical illustration that if our wages were to go up 33} 
per cent., if we could make the larger quantities}which we should require 
through the security of our home market, we should still be able to 
produce more cheaply than under present conditions. Our foreign 
competitor would make less, we should make more, our cost of produc- 
tion would be more equal, and we should be better armed for the fight on 
the neutral markets. Mr. Kingsbury had remarked that in no protected 
country could an engineer extend his horizon beyond the frontier. That 
did not «eem to be the case in Belgium, America, Germany and Switzer- 
land. Further, most developments, if not all, originated in protected 
countries. They ware either common property, and in that case other 
protected countries would avail themselves of them, as well as a Free 
Trade country, or they were new inventions and were patentablo. 

Mr. Kingsbury made a point of 6s. 104. per head of the production of 
the American population, and 6s. 24. per head of the English population, 
but he had included in the American figure the large Western States of 
black population. | 


Mr. Kingsbury had referred to the condition of the population of Givat 
Britain as satisfactory. There were many, even Free Traders, who would 
disagree with this view. The position of the working classes in this 
Country was a source of anxiety, the state of unemployment, the emigra- 
tion and the great destitution in the big towns of this country not being 
approached at present in any other civilised country. Apart from such 
vague statements, Mr. Kingsbury did make a few definite assertions he 
Would like to group into a short survey of the telephone industry. Мг. 
Kingsbury had said that proteeted States were behind in the develop- 
ment of enterprises originating in other countries. There might be a 
doubt whether the telephone was first invented in the States or in 
England, but there was no doubt that the industry started about the 
‘ame time in both countries, and whilst our early factories had been 
compelled to shut down, what happened in the protected States, in 
America, in Germany and in Sweden? Did not the history of this 
enterprise in this country prove that an industry which originated in 
ш s State had flourished in other protected States more than 
tel »l ek Trade ? Could Mr. Kingsbury conscientiously tell them that 

Phones in this country were cheaper than in Germany, Sweden or 

merica? We knew they were not. 
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Mr. Kingsbury said that “ to start a factory for the purpose of serving 
as а school was an expensive form of education." Was it not a fact that 
all important improvements in telephony had come from the protected 
countries just mentioned ? Did not the history of this industry prove clearly 
the statements in the speaker's opening address that inventions followed in 
the wake of busy workshops ? The factory might be an expensive school, 
but it was the only proper school for technical and industrial education. 
Mr. Kingsbury then suggested that it was an advantage to have the 
market developed in a country before starting a factory. Well, we had 
the market for telephones for many years, but factories were not forth- 
coming. It was true that there were now several factories in this 
country, but, in Mr. Hirst's opinion, they had not come to strengthen 
Mr. Kingsbury's argument, but for quite another reason. He (Mr. 
Hirst) maintained that these factories had been established because 
during the last three or four years Tariff Reform or Protection had been 
in the atmosphere. So many manufacturers in this and other coun- 
tries were quitecertain that we must have Tariff Reform and were making 
their preparations. Ав а natural sequence to our ability to produce, 
Mr. Kingsbury would agree that orders had been placed in this country 
from the colonies, distinctly requisitioning British made telephone 
exchange material, as also orders from neutral countries. Was not this 
& splendid reply to Mr. Kingsbury's statement that if the home market 
went up the export might go down. He, the speaker, had always found 
that one influenced the other, and they went hand in hand if the pro- 
duction was sufficient. Thus it was that Germany to-day exported 
nine millions worth of goods whilst this country only exported three and 
a half milliong, and German imports were less than half а million, while 
the imports into this country were one and three-quarter millions. If 
American exports had not increased to the same extent it was only owing 
to the fact of the protection of that country and to the absorption by 
their own market of everything they could produce. 

Mr. Kingsbury compared dumping with underselling by the home 
manufacturer. This betrayed absolute want of understanding of the 
principles of dumping. The home manufacturers produced uuder equal 
conditions. If he sold below the cost price it could only have 
опе end. The buyer for a time benefited, but it must ruin the producer. 
If the forcign importer imported into England below the English cost 
price, it was a different story. It was quite possible that such a price 
might sti!l leave the foreign importer profit. If an industry were killed 
by dumping, then the benefit to the buyer in a Free Trade country would 
be gone; he would have to buy on the same terms as the buyer in a 
protected country, and, as recent experiences had shown us, he might 
even have to pay more. 

Summarising, the effect of Protection would be :— 

1. It would give us greater security in our home markets and enable us 
to produce in larger quantities. 

2. By thus producing in larger quantites we should be able to produce 
more cheaply. 

3. Cheaper production would enable us to make botter preferential 
arrangements with our colonies and thus create more bonds of common 
interest between the different parts of the Empire. 

4. By the imposition of duties we should have greater bargaining 
powers with foreign countries and in foreign markets. 

5. We should train our working population to be skilled artisans to 
enable them to earn higher wages and add to their comforts in life. 

6. We should become more strong and self-reliant for defensive 
purposes. 

7. We should attract to the aid of the manufacturer the capital of the 
country for the life-blood of the industry. 

Surely whilst the foreign manufacturer had all these benefits, sup- 
ported by the whole machineries of their particular Governments, the 
British manufacturer in his compulsory self-reliance was at а great 
disadvantage. 

The Cu aiRMAN (Mr. Н. W. Butler) said that the success of the meeting 
had been so great that theirjenergetic secretary had decided to Organise 
at an early date next winter further discussions on possibly that or 
similar subjects which were of equal interest to the electrical manufac- 


turing industry. 


ELECTRICITY IN AGRICULTURE.* 


At the meeting of the German Agricultural Council, à good deal 
of information as to the results of various experimenters in the appli- 
cation of electricity to agriculture was made public. Dr. Héster- 
mann reported on the work he had done at Dahlem, near Berlin, 
where apparatus manufactured by the Allgemeine Elektrizitiits 
Gesellschaft was used. Prof. Gerlach took part in the discussion 
and described the experimental work he had carried out in con. 
junction with Siemens & Halske on the experimental farm at 
Mocheln, near Bromberg. 

Dr. Hóstermann's method consisted in treating vegetables by 
electrical radiation in four different ways. The vegetables included 


* Abstract of a report in the** Elektrotechnische Zeitschrift," March 24 
1910. ‘The full text of Dr. Hóstermann's report appeared in the * Archiv 
des deutschen Landwirtschaftsrates,” published by Раш Parey, Berlin, 
S.W. and Prof. Gerlach’s experiments are described in the “ Illustrierte 
Landwistschafttiche, Zeitung," Feb. 19, 1910. 
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spinach, lettuce, radishes, carrots and strawberries, each plot being 
as nearly similar as possible to the others of its kind, the only 
difference therefore being in the matter of electrical treatment. 
The radiation was effected by means of telephone wires, about 2 yds. 
above the ground level, and arranged at distances of 4 yds. apart. 
The different methods of treatment were as follows. (1) Certain 
plots were exposed to the normal atmospheric influences, and beyond 
this there was no special treatment. The yield in this case was taken 
as being 100 per cent., for purposes of comparison. (2) The plants 
of the second group were exposed to an artificial radiation by means 
of static electricity. The vield in this case varied from 115 to 140 per 
cent. (3) The plants of the third group were exposed to high tension 
oscillating direct current, which was furnished by dynamos and 
transformers. With a high voltage and lengthy treatment, the 
yield varied from 90 to 105 per cent.; witha milder form of treat- 
ment, the yield varied from 100 to 125 per cent; (4) The last group 
contained plants which were shielded from such electrical radiation 
as might be present in the atmosphere by covering them with 
earthed wire cages. The yield in this case was only 86-5 per cent. 


These experiments show clearly that under certain conditions the 
growth of plants may be favourably influenced ; but that everything 
is likely to depend on the type of treatment. It is curious that 
electric current, relatively speaking of considerable amount and high 
tension, and employed over very extended periods of time, appears 
actually to have an unfavourable intluence. A better result was 
obtained with a milder form of treatment. It is needless therefore to 
aim at very high voltages and heavy currents; it is better merely 
to imitate ordinary atmospheric effects. 

Group (2) appears to have given the best results. Here elec- 
tricity was conveyed from the atmosphere by anchoring à captive 
balloon or several kites, at heights of 800 ft., to а steel wire горе. 
Assuming а variation of 100 volts per yard, we should have in this 
case a pressure of 25,000 volts, or thereabouts at our disposal. 
Whether such a pressure was actually reached, it is not possible to 
вау, аз there was no means of reading on the instruments beyond 
5,000 volts. There are always periodic variations in the fall of 
potential in the atmosphere ; it varies from hour to hour, and day to 
day. Moreover the time of year affects the matter: the falls are 
greater in winter than in summer, and are consequently greater 
with a low temperature than with a high one. The maximum occurs 
between December and February. In the course of a day, there is a 
minimum at the warmest time in the afternoon, and another less 
pronounced minimum during the night. The maxima occur 
shortly after sunrise, and about the time of sunset. There is a 
considerable rise in the fall of potential during fog, snow, hail or rain, 
and especially during thunder-showers. Dr. Hóstermann thinks 
that the dampness of the atmosphere is as important as the dampness 
of the soil. The damper the air, the better the result is likely to be 
with electrical treatment ; electrical radiation is likely to injure the 
plants in а dry atmosphere. It is better, therefore, to conduct 
operations in the early morning or in the evening, or on dull cloudy 


days. It is quite possible that the damp climate of England gives 
better results than the drier air of the continent. 


Аз the result of his experiments, Dr. Hóstermann gives the follow- 
ing rules. The radiations should never be carried out in hot sun- 
shiny weather ; at any rate, not in the middle of the day in the heat 
of summer, unless it is possible at the same time to keep the crop 
well watered. It is better to limit the work to the early morning. 
and late afternoon. In summer, soon after sunrise (the action of 
light is necessary for a proper assimilation), say, from 5.30 a.m. to 
7.30 a.m., and then from 7 p.m. to 9 р... shortly before twilight ; in 
spring and autumn, from 7,30 a.m. to 9.30 a.m., and in the evening 
for an hour or so before twilight; in winter, from 9.30 a.m. to 
11.30 a.m. И the atmosphere is too dry, this may largely prevent 
the proper radiation. И higher voltages are used, other decomposi- 
tion products may be produced from the atmosphere, which are not 
beneficial to plant-life, and may even be harmful. The radiation 
js unnecessary in rainy weather, seeing that any kind of downpour 
always brings with it decided electrical charges. 


The most favour- 
able condition is а misty day. 


In England, with its damp, misty, 
amd somewhat sunless climate, due to its insular position, it is not 
possible to notice any harm arising from too long or too heavy 
radiation. In а wet year, it is not improbable that an increase in 
the length of time during which the radiation is continued. might 
compensate for a deficiency in the amount of energy, radiated in the 
form of light from the sun. The influence of the wind must not be 
neglected on such experimental patches as may be under examina- 
tion. The patches which are supposed to be merely exposed to the 
ordinary atmospherie influences, must be situated at a sufficient 
distance from those which are subjected to the radiation treatment. 
This distance depends partly on the height of the radiating wires, 
which should be at a distance of 20 to 50 yds. from any patch not 


supposed to be under their influence ; and regard must also be had 
to the direction of the usually prevailing winds. 

Prof. Gerlach and Dr. Erlwein also give the following results of the 
work which they have carried out at Mocheln. The ground was 
sown with oats, and 18 plots, each of 1,000 sq. yds., were taken. 
Twelve of these plots were exposed to electric radiation, while the 
remaining six, which were at а distance of 100 yds., were cultivated 
without any special treatment, and served as а standard of com- 
parison. The radiation was either (1) through high-tension single- 
phase current, or (2) through high-tension static electricity, dis- 
tributed through a positively charged wire-network, or through a 
negatively charged one. "The high-tension alternate current was 
produced through a direct-current motor coupled to an alternator 
and a 20,000 volt transformer; the static electricity was generated 
by influence machines, driven by motors. The tension at the terminals 
of the influence machine was about 80,000 volts. The wire network 
was at a distance of 6 yds. from the ground. The space that was 
submitted to alternate current radiation was 6,136 sq. yds. in 
extent ; that exposed to static electricity consisted of two plots, each 
3,068 sq. yds. in area. One pole of the high-tensions generators was 
earthed, the alternate current voltage being about 20,000, and of 
the static discharge about 30,000. The energy in the alternate 
current radiation was 770 volt-amperes, whereas each static machine 
absorbed 30 watts. The radiation was continued for 45 days of 
24 hours each. The total cost of the radiation amounted to £23 per 
acre in the case of alternate current, and £17 per acre with static 
electricity. These costs would be very much lower if it were possible 
to take current from a power station, which had high tension con- 
ductors at 60,000 volts. Supposing, for instance, that it were 
possible to connect up to a central station, having a voltage of 5,000, 
а special transformer being used to generate about 100,000 volts. 
Then if energy were charged at the rate of 1d. per unit, the cost per 
acre for the alternate current treatment, extended over 45 days of 
24 hours, would be about £2. 18s. ; at 34. per unit, the cost would be 
about £2. 7s. 

Prof. Gerlach reports that as the result of this treatment, there was 
no noticeable difference during the growth nor in the yield of the 
plots so treated. The experiments were, however, continued with 
oats, the height of the network being lowered to 1j yds. Further 
experiments were made during the summer of 1909 with direct 
current of low voltage. In this case, there were 7 plots, each of 
about 200 sq. yds. ; three of these were subjected to the treatment, 
while the remaining four were untreated. At the sides of the plots, 
which were 10 yds. broad, strips of sheet iron, 20 yds. long, and 1 ft. 
broad, were buried in the ground, and connected to the rails of the 
local tramlines. 'The pressure amounted to 6 volts, and the current 
varied from 0-2 to 0-4 amperes. Some of the plots contained 
barley, and others were planted with potatoes. It was impossible 
to discover that this treatment produced any effect. 

These reports therefore seem to show that Gerlach's treatment 
produced negative results, while Hóstermann, on the other hand. 
found that under given conditions it was possible to produce à 
favourable result. The experiments in Dahlem are therefore being 
continued at the present moment. The work is in the hands of the 
Government authorities, who receive assistance from the Allgemeine 
Elektrizitits Gesellschaft, from the Gesellschaft für Drahtlose 
Telegraphie, and from the firm of Alexander Siewert. 


` 


Temperature Measurements of Concrete by Electrical 
Methods—The “ Electrical Review and Western Electrician ” 
gives an account of measurements that are being made in the 
Panama Canal Zone of the heat generated by the hardening of 
Portland cement. For this purpose, six resistance thermo- 
meters will be embedded in the walls of the locks at Gatun 
and readings will be taken of the temperature at various stages 
of the hardening of the concrete. The following account of 
the arrangement is taken from the “Canal Zone.” “ From the 
time concrete begins to crystallise until it reaches its final set 
the increase in temperature is rapid. From the setting point 
the increase is slow, but usually continues during the whole of 
the hardening process, which is indefinitely long, probably 
lasting for several years. It is to gather data with regard to 
this hardening, and the heat produced by the chemical changes 
that accompany it, that the thermometers will be embedded 
in the concrete. In the thermometer here used an iron cup 
is employed to contain the resistance, and the wires are lead 
covered. The results will be plotted and a complete record of 

: the hardening and cooling of the cement thus obtained,” 
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COMMUTATION PHENOMENA AND MAGNETIC 
OSCILLATIONS IN D.C. MACHINES, 


We give below an account of the discussion that took place 
at the meeting of the Birmingham local section of the Institu- 
tion of Electrical Engineers when Mr. G. W. Worrall, M.Sc., 
read his Paper on the above subject. An abstract of this Paper 
appeared in our issues of May 13th and 20th. 


The CHAIRMAN (Mr. R. K. Morcom) complimented the author on his 
Paper and on the interesting lecture in which he had dealt with the 
aubject; this lecture had been far more useful than the usual abstract. 
Commutation was an intricate subject; this was obvious to anyone 
who watched dynamos under test and saw the empirical way in which 
many representatives of electrical firms set to work to cure heating of 
brushes and sparking. 

Dr. KLoss noticed that in the oscillograms there was always а com- 
bination of two different kinds of oscillations ; one due to the movement 
of the armature teeth in the magnetic field, the other due to the commu- 
tation of the current in the coils. He thought it would be an advantage 
to be able to get rid of the first of these oscillations, and this might be 
done as follows :—If a four-pole lap-wound machine were taken and run 
with only two brushes, then the oscillations induced in a search coil on 
one of the poles opposite the brushes would contain both sets of oscilla- 
tions, while that induced in a coil on one. of the other poles would con- 
tain oscillations due to the movement of the armature teeth only. By 
connecting these coils suitably it should be possible to annul and leave 
only the oscillations due to the commutation currents. He did not know 
whether such a method would be possible, but he sugyested it for Mr. 
Worrall’s consideration. There was another point in connection with 
the research. Mr. Worrall had used a brush whose width was equal to 
one segment plus insulation. Now, in practice the brushes used covered 
more than one segment, and he would like to ask whether the author 
could give any information as to what happened in that case. Mr. 
Worrall had in his theory of commutation assumed that the specific 
resistance per square centimetre of surface of the brush was constant, 
whereas actually this was not the case. Would Mr. Worrall's results be 
modified by this fact ? He endorsed the author's remarks about the 
possibility of improving the performance of a machine by decreasing the 
contact area of the brushes and increasing the current density. He had 
known specifications which had stated that the current density in the 
brushes must not exceed a certain figure, and which left the designer of 
the machine with the alternatives of either supplying a poor machine, 
m accordance with the specification, or a good one in which the specifi- 
cation was departed from. He thought that in preparing their specifi- 
cations consulting engineers should leave points like this to the discre- 
tion of the designer. He also drew attention to the importance of 
keeping down the temperature of the commutator both from the point 
of view of commutation as shown in the Paper, and also in order to 
prevent mechanical trouble due to expansion and contraction of the 
commutator bars, especially in the case of turbo-generators. This could 
be done by making the segments hollow and arranging for the passage 
of air through them, as was done in the Siemens ventilated high-speed 
commutator, which had given so great satisfaction. 

Mr. T. Е. WaLL, referring to Fig. 1 of the Paper, said that large oscilla- 


tions were obtained in coil 5, whereas in coil 8 there were practically - 


none. He thought this probably meant that they had been damped 
Out by the field winding, and that if the oscillograph had been con- 
nected across the terminals of the field coil similar results might have 

п obtained as were obtained from coil 5. Another suggestion he had 
to make was that the damping action of the field coils might possibly 
materially decrease the inductance of the short-circuited coils and 
thereby improve the commutation of the machine. He would like to 
point out that the pulsating flux due to commutation traversed the main 
axis of the coil, and thereby induced in the armature winding an E.M.F. 
due to rotation which was in phase with the flux and therefore with the 
Current producing that flux. If, therefore, records were taken of the 
E.M.F. induced between the main brushes, the variations of the com- 
OH current might be examined and compared with the records 
А by means of coil 5, which latter showed the rate of change of 
the commutation current. A great deal of discussion had recently 
occurred as to what really happened in a coil undergoing commutation. 


seemed to him that taking a conductor approaching the commutation . 


in f чш of force were crowded together behind it and spread out 
mia Ав it passed through the region of commutation this dis- 
crowded. was changed so that the conductor finally left with the flux 
alon the line front and spread out behind. As the conductor moved 
W ck e ines followed but did not cut it, so that the actual field in 
ich the coil was moving might well be zero. 
Tesi. TE ARNOLD (Karlsruhe, Baden), in a written communication, 
iR ё influence of magnetic oscillations on the commutation of 
the first Trent machines was often underestimated. With reference to 
WAR deir of the P aper, in the writer's opinion, à commutating field 
Шип с И In order to compensate the self-induction. Com- 
tion of thew PEN take place in а neutral zone, because the self-induc- 
Which a c oils d connections could only be compensated by a field, to 
consequentl “the was subject. The different fields did not coincide, and 
with the ath ey did not combine to form a resultant field. He agreed 
which increa | HE remarks about the effect of а brush, the resistance of 
of resistan sed trom the rear tip to the forward tip, but such an increase 
7 mace occurred also, automatically, with brushes of rectangular 


section. Experiments had shown that the current density in those parts 
of a brush that sparked was very small and the tension high, thus the 
contact resistance was very high. Because of very small, almost invi- 
sible, sparks at the forward tip the contact resistance per square milli- 
metre of brush surface at this tip might increase to 50 times that at the 
rear tip, or ever more. Bad contact, as a result of sparking, Was the 
cause of this phenomenon. The specific resistance varied, automatically, 
between wide limits, preventing too large an increase of the short-circuit 
current. As long as the sparking was not excessive, the current density 
was always small. Sparking with a high current density was so violent 
that the commutator was damaged very rapidly and further service 
became impossible. For the above reasons an artificial disposition of 
the resistance over the contact surface (as in Fig. 8) would not be as 
successful as one would expect from theory, based on a constant value 
of the specific resistance. What the author called ‘‘ the natural period 
of commutation," which must be smaller than the “ available period,” 
was not sufficiently well defined. The natural period depends upon 
the commutating E.M.F.s, and was consequently a quantity which could 
be varied with one and the same armature. According to theory * ono 


& T 
condition for sparkless commutation was N >1, where а. = specifio 


resistance of the brush at the forward tip, T= duration of short-circuit 
of coil in seconds, а —total surface of brush, and L= coefficient of appa- 


rent self-induction of сой. Let T, =": 4 


5, 
period. The condition for sparkless commutation was then Т.>Т,, 
where Та = ће duration of the available period. For small values of 
Ta (high-speed machines) this condition could only be fulfilled by the 
introduction of a commutating E.M.F., which compensated part of the 
self-induction. Mr. Worrall’s remarks about the construction of brush- 
holders and the cooling of brushes were very interesting and important. 
His experience materially facilitated the design of a good brush-holder. 


be the duration of a natural 


Results of elaborate experiments on commutation had been published 


by Е. Arnold and Е. Jordan in “ Arbeiten aus dem Elektrotechnischen- 
Institut der Technischen Hochschule zu Karlsruhe, 1908.1909," ‘This 
dealt with current density, variation of the specific resistance of the 
brushes, duration of commutation, losses under the brushes, reaction of 
the short-circuit current on the main field, and with field pulsation. 
The inconstancy of the magnetic field was partly due to pulsations, i.e., 
alterations in the intensity of the ficld, and partly to oscillations, i.e., 
to a movement of the field alternately with and against the direction of 
rotation of the armature. The oscillations were caused bv the armature 
teeth. passing the poles, and were described as “ flash” and “ drag " in 
а previous Paper by Mr. Worrall. Equipotential connections damped 
the pulsations of the field effectively, but not the oscillations, because 
the plane of the induced equipotential loop coincided with the direction of 
the field. Sclid pole shoes, or better, short circuited windings in the pole 
shoes (amortisseurs), damped the oscillations. Such oscillations partic- 
ularly affected the commutation of machines with a large flux per pole. 
For such machines solid pole shoes and a long air-gap were thus to be 
preferred to laminated pole shoes and a short air-gap. It appeared that 
the kiad of magnetic oscillations and pulsations and also their mag- 
nitude depended upon individual features of the machines. They 
might be very different for two machines of the same design and with 
the same dimensions. Sometimes a kind of resonance took place, ie. 

the oscillations from various causes strengthened one another. In other 
cases they might oppose one another. To show the detrimental effect 
of these pulsations and oscillations of the беја, he mentioned two cases 
which had come to his notice. In both cases the addition of equi- 
potential connections cured the sparking trouble. 

Prof. E. W. MARCHANT (communicated) remarked that Mr. Worrall 
was to be congratulated upon having devised а brush-holder which 
would give consistent results for the surface resistance of brushes. With 
reference to the contact maker described, Mr. Duddell and the writer 
did a great deal of work with contact makers about 12 years ago and 
found that the most satisfactory form was one in which two pieces of 
watch spring clamped to a picce of ebonite supported on the end of the 
frame of the machine were short-circuited by a copper plate attached 
to the rotor. The springs projected radially inwards and were about an 
inch long, soldered into brass rods. This contact-maker was excced. 
ingly simple, and gave excellent. results. The emphasis which Mr 
Worrall laid on the difference between commutation at a positive and 
at а negative brush was of great importance. The resulta given for the 
Le Carbone Z brush were considerably modified by current density and 
by the type of brush. In some tests made in the Electrica] Engineering 
Laboratories of the University of Liverpool by Messrs. Cottle aa 
Rutherford, it was found that the ratio of drop on positive brush to 
drop on negative brush varied within wide limita for different current 
densities, being greater than 1, equal to 1 or less than l, according to 
the current used. These results would, he hoped, be published oi ; 
80 that he would not refer to them at greater length. The RE 
sensitiveness of negative brushes to variation in temperature Eu 
density, &c., had been frequently noticed, but Mr. Worrall's iucthod: of | 
getting rid of chattering was most ingenious. It seemed almost incredi- 
ble that changes in temperature of the brush could be sufficiently ra pid 
to cause chattering. He asked Mr. Worrall whether he was pum 
certain that the result obtained was not due to a mechanical effect 
caused by the addition of the copper and copper foil to the brush. The 
copper foil was insulated from the carbon by mica, and this material of 
course, besides being a bad conductor of electricity was also a bad 
conductor of heat. | 


* E. Arnold, “ Die Gleichstronmaschine,” Vol. L., р. 455-508. 
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Prof. D. ROBERTSON (communicated) thought Mr. Worrall had made 
the theory of commutation appear needlessly obscure. The following 
was the method of putting it, which the writer had adopted for years. 
During the time that a coil was short-circuited by the brush, she current 
in it had to die away and a new one to grow in the opposite way. ИИ 
had exactly the proper value at the instant the short circuit ceased, the 
current in the segment leaving the brush would be zero and there would 
be no spark on breaking contact. It if had not reached that value, or 
if it had grown too large, there would be a current in the old segment, 
which, since the current in the coil refused to change instantly, con- 
tinued to flow in a spark after the brush had left the segment. This 
was the spark that did most of the damage, and was the only spark 
possible if the brushes were making perfect contact. The condition for 
the avoidance of this spark was the simple one that there should be no 
current in the old segment at the instant it left the brush, and it did not 
greatly matter how the current had changed during the short-circuit so 
long as this final condition was satisfied. Any other sparks at the 
brushes could only be caused by faulty contact between the brush and 
segments due to bad surfaces, or to mechanical vibration caused by 
unsuitable brush gear, or by the thermal effects referred to by the 
author. Тһе sparking at the rear tip mentioned must be due to these 
causes, Sparking took place at the forward (breaking) tip whether the 
commutating E.M.F. was too small or too great. The inductance of the 
coil opposed the change cf the current and was the prime causc of the 
trouble. The mutual inductance between adjacent coils simultaneously 
undergoing commutation was also a good second, particularly when they 
were in the same phase at the same instant. The resistance of the coil 
itself and of the lugs helped to kill the old current, but also hindered the 
growth of the new, and so did not produce much direct effect on the 
commutation of continuous current machines. It was, however, useful 
and even necessary in alternating.current machines, as it reduced the 
short-circuit current caused by the transformer E.M.F. Jn all cases it 
reduced the effectiveness of the brush contact resistances, by diminish- 
ing their ratio to the total, and to that extent it was harmful. Brush 
contact resistance promoted the change of current because it was gradu- 
ally shifted from the new segment to the old one. If its effect were so 
large as to make all the others negligible, the current entering each seg- 
ment would always be proportional to the area of contact on that seg- 
ment (assuming uniform contact resistance), and the commutation 
would be a straight line or а series of straight lines, according to the 
width of the brushes. This distribution of the current, which might bo 
termed the natural one, gave smaller contact losses than any other. 
Actually the inductance E.M.F.s were not negligible, and the current 
departed from this distribution and the losses were increased. То 
counteract the inductance E.M.F. а motion E.M.F. was induced in the 
short-cireuited coil by giving the brushes a lead in the right way, by 
adding commutating poles, or by putting special coils between the 
segments and main winding (Savers). Commutating poles were the 
most effective, becausc they could be excited in series with the armature 
and their effect made proportional to the work to be done. Many 
problems could be much simplified if we could get away from some of 
the conventions of our predecessors, such as the addition of fluxes 
instead of the excitations producing them. The author's explanation 
of the action of commutating poles was an example. The commutating 
pole reduced the reluctance in the path of the armature cross flux, and 
would therefore increase that flux if the commutating poles were not 
excited. But the excitation required to balance the armature reaction 
was not affected by that fact, and would be exactly the same whether 
the commutating pole were made of iron or of wood. The commutating 
pole coil must have sufficient additional excitation to magnetise it and 
the air-gap and teeth to the degree necessary to induce the required 
commutating E.M.F. and this additional excitation was, of course, very 
much smaller with an iron core. The “ relative movement " idea (on 
p. 13) was a rather dubious one, as the two induced E.M.F.s were of 
quite different natures, one being due to change of position and the 
other to change of current. Also, the mathematical theory and the 
brush shap2 deduced from it were not of much real value, for the con- 
ditions assumed were not those usually found in practice, and several 
important factors had been left out of account altogether. It was 
seldom that the brushes were as narrow as one segment width ; and the 
mutual inductance of the neighbouring coils being commutated at the 
same time, even when the phase of commutation was not the same for 
both, was only a little less important than the self-inductance of the 
coil itself; and the resistance of the coil and lugs was not usually negli. 
gible. The author's “ natural period ” was a rather indefinite sort of 
thing. Even the " time constant" of the circuit (inductance = resist- 
ance) had hardly a detinite meaning here owing to the change both of 
the inductance and of the resistance of the short-circuit as commutation 
proceeded. "Те oscillograms were most interesting, but it was doubtful, 
however, whether they gave much information as to the process of 
commutation itself, beyond indicating the maximum rate of change of 
current; and even that was marred somewhat by tooth ripples. The 
usual way of applying the oscillograph to show the armature current, by 
splitting a coil and adding the oscillograph shunt through slip rings, 
was of little use, as the behaviour of the current must then be very 
different from that under normal conditions, In 1903 the writer devised 
a method of making the armature coil itself act as the shunt. The 
intended research, which had been delayed by the unfortunate fire at 
the Merchant Venturer's College, was now only in its preliminary stages. 
The principle used was exactly the same as had since been applied by 
Campbell to the design of non-inductive shunts. The method had been 
used with the tracing desk outfit for class demonstrations during the 
past three sessions, with most instructive results, 
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Prof. Sinvanus P. TuoMrsoN (communicated) considered the Paper 
one of the most important contributions that had heen made for. some 
years to our knowledge of commutation. Dealing first with a practical 
point, he praised the particular work on the irregularities of commuta- 
tion which had been traced to the surface irregularities of the commu- 
tator and tbe vibration of the brushes, leading to the invention of à new 
type of brush and brush-holder. This would probably find a much 
wider application than in a mere experimental machine. Also the 
advice to plough out the lines of the mica insulation as they appeared at 
the surface of the commutator was wholly good. The writer had for 
many years found this treatment to improve the commutation in doubt- 
ful cases. At first it seemed a pity that Mr. Worrall's chief work had 
been carried out оп & machine with an odd number of commutator 
segments, so that commutation did not occur simultaneously at the 
positive and negative brushes, the machine thus being not representa- 
tive of the majority of continuous-current generators. But really this 
feature had been of advantage, as it separated the effects due to commu- 
tation at the positive brush from those at the negative brush. This part 
of the research waa very instructive. "The results emphasised the analogy 
existing between the processes going on in the contact resistances beneath 
а carbon brush and those going on in an arc lamp. In both cases there 
was & resistance which decreased with the current density, and in both 
cases the resistance was greater for currents leaving carbon than for 
currents entering carbon. The passages relating to the shaping of the 
carbon brush to give greater resistance at the forward tip were both 
instructive and convincing. They justified the old practice of using 
carbon tips to copper brushes, or the use of combined sets of brushes, 
in which one carbon brush was set in advance of the row of copper 
brushes. Equally important was the suggestion to furnish tips of all 
carbon brushes with cooling appliances of metal. 

Mr. W. AnwisTEAD thought the theoretical considerations of com- 
mutation were quite burdensome, and it was only by attacking the 
subject practically that it was possible to come to any results likely to 
be of use to the manufacturer. The machine on which the author 
carried out his experiments was very large for the output. "The author 
observed that there might be an actual reduction of temperature when 
the area in contact between the brush and the commutator was reduced. 
The experience of the writer's firm bore this out. Though so far as spark- 
ing was concerned they had not found that dividing up the brush by 
means of a slot or slots parallel to the shaft had been of any use. Large 
brushes appeared to be almost useless, no doubt largely owing to the bad 
conductivity of the carbon and the impossibility of radiating the heat. 
The contact between two surfaces such as the brush and the commu- 
tator could not be made at more than three points for each brush, no 
matter what size. He asked if the author knew Мг. В. V. Marshall's 


patent brush and holder. Bearing these points in view, this designed ` 


brush-holder was only lin. long along the axis of the commutator. 
They had tried this arrangement in practice and found that a large 
current could be collected per brush with the smaller brushes without 
an increased rise in temperature either of the commutator or of the 
brushes. This small brush would collect practically the same amount 
of current as one four times the dimensions. Unfortunately, practical 
difficulties came in the way of its universal adoption. The author 
spoke of the incrcased inductance in machines fitted with commutating 
poles; this actually seemed to be very much exaggerated. To begin 
with, the commutating poles were for the most part solid, and the very 
high frequency of the fluctuating currents in their vicinity precluded 
the possibility of any serious conduction of lines of force through this 
path. The writer had not been able to test the matter experimentally 
as the author had done, but had found that facing poles with sheet copper, 
and surrounding them with a stout band of the same material did not 
make the slightest difference so far as sparking was concerned. 
course, if the commutating poles were not excited properly there was 
bound to be a large amount of magnetic leakage when the armature was 
generating or receiving current, owing to the displacement of the neutral 
magnetic zone on the armature relatively to the yoke. He asked if the 
author could say that the contact resistance between the carbon and the 
copper of the commutator was reduced by an increase of temperature. 
Mr. C. C. Hawkins (communicated) said the question of whether the 
self-induced E.M.F. in the case of satisfactory commutation existed and 
was compensated for, or was rendered non-existent, resolved itself finally 
into the question of what was the actual physical field in which the 
short-circuited coil moved. The author's analysis, resting upon the 
component fields and planes normal to cach other, did not at first sight 
seem to give clear guidance, owing to the great complexity of the actual 
practical case of the slotted armature. Ц appeared that a resultant 
commutating field must always be present at least in such ameunt and 
density as to compensate for the inductance, self and mutual, of the 
end connections; for the flux linked with the latter followed a path 
entirely different from that of flux entering or leaving the surface of the 
core. The remainder of the inductance of the short-circuited coils 
might be resolved into a certain amount due to lines crossing the air- 
gap and a certain amount due to the bending of the final field within the 
slot and about its neighbourhood. The former part was cancelled by 
opposing lines, so that it became non-existent in the resultent field. 
The latter part would call for some commutating flux sufficient to counter- 
balance the rate of change of bending of the actual lines so far as they 
cut. the armature coils, the reason being that the M.M.F. of the com- 
mutating poles would never by itself straighten the distorted lines near 
the coils within the slots, so that the third part of the inductance could 
not be strictly annulled but must be compensated for. Although the 
distinction between the material and the available period of commu- 
tation was up to а certain point useful and valid, yet it contained an 
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element of indefinitene;s which rather limited its usefulness. What was 
a sufficiently closc approximation to the final value to warrant us in 
regarding the time in which it was reached as the natural period ? Even 
if successful in obtaining a natural period appreciably less than the 
available, then the difficulty arose of keeping the current at the required 
value during the remainder of the available period. The above criti- 
cisms which suggested themselves on first reading Mr. Worrall’s Paper 
might, however, yield to a further study of it. The shape of brush, too, 
recommended by the author might be compared with the serrated edges 
which Mr. Carter (in the “ Electrical World," March 31. 1910) recom- 
mended from an analogous point of view, viz.. as valuable in unfavour- 
able cases for keeping the current density at the last moment finite. 

Мг. Е. J. Morretr (communicated) mentioned that a case of the 
difference in behaviour of the positive and negative brushes recently 
came under his notice. The machine was designed for an output. of 
1,000 amperes at 80 volts and 700 revs. per min., and was provided 
with commutating poles. The brushes used consisted of a mixture of 
copper dust and carbon (Morganite Link 2/538), the current. density 
being 85 amperes per square inch. When running at full load the com- 
mutation at the positive brushes was very good, but trouble was expe- 
rienced at the negative brushes. The wearing surface of the negative 
brushes not only showed the brown bands mentioned by the author, but 
the copper was removed leaving the carbon alone. With an overload 
of 20 por cent.. or 1,200 amperes on the machine, the commutation at 
the positive brushes was still fairly good, but at the negative the spark- 
Ing became so vigorous as to make it impossible to continue the run. 
The removal of the copper from the negative brushes was even more 
marked at the overload than at normal full load, and the brushes became 
extremely hot. In order to remedy this trouble it was decided to sub- 
stitute soft carbon (Morganite Link 1/289) for the copper carbon nega- 
tive brushes, although these were naturally of higher resistance. The 
effect of the change was remarkable ; not only was the commutation at 
normal load almost. perfect, but even at 1.200 amperes there was no 
serious fault to find, and the alteration was quite successful in. per- 
manently curing the trouble. From an examination of the copper- 
carbon brushes on the positive and negative poles respectively, there 
appeared to be some justification for the assumption that the copper was 
carried along by the current by a kind of electrolytic action, but it was 
possible that the temperature at the coatact surface of the negative 
brush reached so high a value as to render the copper molten, in which 
state it was carried away by the commutator segments. Ја support of 
this explanation, in the space between the commutator segments there 
was a considerable amount of copp:r which did not appear to be derived 
from the commutator Багз. 

Mr. H. С. STEPHENS (communicated) expressed his appreciation of 
the Papor, and suggested that the experiments be carried further. For 
Instance, the case when only one coil was short-circuited was the simplest 
р ssible case and was comparatively rare in practice. Regarding 
equation (1) оп page 9 of the Paper, it appeared that this was incom- 
plete evea for the purely hypothetical case considered. If r represented 
the resistance of the one coil, he thought the equation should be 


i EE. 5 ; 
E sirt йлар, If this were so, the shape of the ideal brush 


would appirontly be altered. Further, straight line commutation was 
not always a desideratum, as in the case of high-speed machinery, ¢.g., 
turbo-generators, accelerated commutation was sometimes found to 
give better results, 

Мг. Worratt, io revly, state that the method of cancelling the tooth 
oscillations suggested by Dr. Kloss would only be possible in the case of 
a machine in which the workmanship was perfect and the magnetic 
quality of the iron uniform. No oscillograms were taken сё the field 
exciting current, but from previous experience with laminated pole shoes 
and limbs it was evident that the non-existence of magnetic oscillations 
m coil 8P was due mainly to the ше of solid poles and limbs. lf the 
oscillograph were connected across the brushes the main E.M.F. would 
be se large that all commutation ripples would be invisible on the record ; 
this, however, could be easily overcome by the use of a constant opposing 
Е.М.Е. Even then, however, the result would be confused Бу the 
Variations of E.M.F. due to the spacing of the winding. The theoretical 
aspect of the question would probably always form a safe battle ground, 
for хо much depended upon the terms employed, upon the way in which 
the problem was attacked and most of all upon the assumptions made. 
The results theoretically deduced could, at the best, only be approxi- 
mate, but, as stated in the Paper, they might " point the way " to some- 
thing practical, Such had been the case in this research, and, although 
for the sake of simplicity much had been intentionally left out in the 
theory, the theoretical result. in Fig. 7 suggested and explained the 
practical result in Fig. 8. The explanation at the commencement. of 
Section 1 of the Paper was only given to reconcile in some measure 
apparently conflicting statements and did not form part of the theory 
which followed. The remarkable confirmation of the results by Mr. 
Moffett was of very great interest, and it was to be hoped that others in 
charge of running plant would experiment in the same direction. The 
The suggestion of Prof, Marchant regarding the vibration of the negative 
brush did not explain the fact that the brush when positive did not 
vibrate even without the cooling device. The researches of Prof. 
Amold had greatly assisted the work, and Prof. Robertson's research 
would be looked forward to with interest. Prof. Thompson had given 
я sufficient answer to all criticisms regarding the type of machine and 
brush employed, and it only remained to add that were two more years 
available they could be usefully employed in extendingthe research on 
the lines Rüggested by several speakers, 


VARIATION OF THE HALL EFFECT IN METALS WITH 
CHANGE OF TEMPERATURE. 


In а recent issue of the * Physical Review,” Mr. А. W. Smith 
describes experiments on the temperature coefficient of the Hall 
effect. "The author finds that the effect in gold, zinc, platinum 
and silver decreases as the temperature is raised from —190? to 
about 22°C. In the case of aluminium there is an increase. The 
Hall F.M.F. in each of these metals at the temperature of liquid 
air has been found to be proportional to the magnetic field. In 
silicon it has be:n found to have sometimes the direction of the 
effect in iron and sometimes the direction of the effect in bismuth. 
The purer specimens gave tho effect in the direction of that in iron. 
A reversal of the thermo-E.M.F. in silicon has been found to 
be associated with a reversal of the Hall effect, and the Hall 
E. M.F. in silicon is shown to be proportional to the magnetic field. 

The relation between the Hall E.M.F. and the magnetic field 
has been examined in iron, nickel and cobalt for a number of 
temperatures between — 190° and 1100? C. For a given magnetic 
tield the Hall effect in these metals has been found to increase 
with rising temperature until the critical temperature of the metal 
in question has been reached. The rate of increase becomes tho 
greater the nearer the critical temperature is approached. 

In passing the critical temperature the effect sinks rapidly to a 
small fraction of its original value, and then in the case of iron and 
nickel, and probably in cobalt, decreases slowly with further rise of 
temperature. In the magnetic metals for any particular tempera- 
ture the Hall E.M.F. is proportional to the magnetic tield, until 
the maximum intensity of maznetisation in the plate has been 
reached. After this condition, which has been called saturation, 
has been reached, the curves showing the relation between the 
Hall E.M.F. and the ma:netic fields are nearly parallel to the axis 
of magnetic fields. 

With increasing temperature the fields necessary to produce 
saturation become less in nickel and iron. In cobalt, however, tho 
fields for saturation become greater with rising temperature until 
300? is reached ; and with further rise of temperature the fields for 
saturation become less In nickel, iron and cobalt at temperatures 
a few degrees above the critical tempzrature the Hall E.M.F. 
is proportional to the magnetic field over its range in these ex- 
periments. 

It is also pointed out by the author that the explanation of Sir 
J. J. Thomson, that the reversal of the Hall effect in iron may be due to 
the fact that the field ectually acting on the free electrons is not 
only the impressed external field but also the field due to the orbital 
тогоп of the electrons in the metal, is improbable, in view of the fact 
that the effect in iron does not reverse sign at temperatures above 
the critical temperature wLere it has lost nearly all of its magnetic 
properties. 
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ELECTRICITY IN AGRICULTURE. 


There has of late years been a development of activity in 
Germany in a direction which has been but little exploited 


in this country, and which seems likely to lead to the profit- 


able employment of capital. This is in connection with the 


supply of power for agricultural purposes; and though it 
might seem at first sight that the scope for this form of 
work is rather limited, in so far as financial considerations 
are concerned, it is not at all certain that this is the case. 
At any rate, those in Germany who are responsible for the 
further development of their distribution networks are not 
of this opinion, and a large amount of capital is being sunk 
in enterprises of this kind, which often enough are subsidiary 
to others already in existence. The tramway systems con- 
necting Hanover with its outlying villages may be cited as 
a case in point. These tramways, which have been gradu- 
ally extended in a variety of directions, have now spread so 
far into the country districts that the original scheme has 
been entirely revolutionised, and current is being trans- 
mitted to outlying points at very considerable distances 
from Hanover on the three-phase system, where it is con- 
verted to such other form of energy as is most suitable to 


the needs of the particular case. It is here that the oppor- 


tunity arises of undertaking the distribution of energy to 
the agricultural districts. A large demand has in this way 


LicuT, RADIATION AND ILLUMINA А б ites . . 
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driving agricultural and village machinery of different types 
has become very considerable. This is not an isolated 
instance. These stations are becoming quite a common 
feature, and to the demands so created the large manufac- 
turers are able to trace a notable portion of their output. 
It seems likely that high-tension alternating current, pre- 
ferably of the polyphase type, is an almost necessary feature 
in the design of such undertakings, and there must be many 
places in this country where polyphase mains are suitably 
placed for such work, which might with careful handling be 
made to add to the output of the central station of the dis- 
trict. The German banks apparently think well of the 
outlook for this kind of enterprise, and there is no reason 
why a little experience should not be able to assure us that 
this spirit of hopefulness is indeed justified. 

There is also another direction in which it seems likely 
that in the course of time electricity will be found to be a 
useful auxiliary to the farmer. Agriculture is the most 
ancient form of human activity, if we exclude the possibly 
pre-existing stage in which the human being was tempted 
to live by his wits as a hunter. It is not, therefore, surpris- 
ing that in the course of centuries the industry should have 
become somewhat stereotyped. Experience in one form or 
another has always been the mainspring of the farmer's 
methods, and there are not lacking those who say that, in 
these days, rule-of-thumb methods must everywhere be con- 
sidered antiquated. Of late years the stress of competition 
has led to the introduction of some new ideas, and chief 
among these is probably the welcome that has been ex- 
tended to systems of artificial manuring. The fixation of 
atmospheric nitrogen has developed out of this, and in this 
field electricity seems likely to play a very successful part. 
But apart from this, or possibly as an extension of this, 
there is another direction in which the experimental enthu- 
siast seems to be able to do useful work. A good deal has 
been done in the way of improving the yield in agricultural 
districts by the use of electrical methods. The abstract, 
Which we publish in another column, of the reports pre- 
sented by Dr. HésteRMANN and Prof. GeRLACH shows that 
some of these plans are giving good results. Аз far as Prof. 
Gerlach's methods are concerned, it does not seem that he 
ів able to show any results sufficiently satisfactory to lead 
further workers along the same lines. His plan seems to 
be to make use of the stray currents from tramway lines, 
In the hope that the electrolytic effects which are so disas- 
trous to underground pipework may be beneficial to growing 
crops. Оп paper such an idea does not sound very hopeful, 
and in practice the results have been equally unpromising. 
On the other hand, Dr. HósTERMANN seems to have pro- 
duced results which show that some of his methods are 
worth careful study. His most successful plan seems to 
have been to collect atmospherie charges by means of kites, 
somewhat on the lines of FRANKLIN S classical experiments, 
and then to distribute these charges by means of wires 
stretched parallel to the ground at a small distance above 
the crops. Не calculates that with a kite flying at a height 
of 800 ft. he is able to get a pressure of 25,000 volts ‚ and, 
reading between the lines, he seems, as we imagine, to think 
that the effect is produced by some sort of automatic fixa- 


tion of atmospheric nitrogen. This may quite possibly be 
the case, and if methods so simple as this avail to produce 
a desirable result it scems that the problem is scarcely an 
engineering one. He has made a variety of experiments in 
other directions, with different methods of producing the 
discharge, but none has given equally good results. Still 
even so, there is much that he quite willingly admits to be 
obscure. Whether or not some artificial method of obtain- 
ing the desired voltage will be an improvement on the kite 
system, a good deal of discretion and experience is needed 
before such a simple method even as this can be properly 
applied. А small amount of treatment goes along way, and 
it is easily possible to overdo it. Indeed, he has himself 
drawn up a system under which he considers that the treatment 
can be most usefully applied. All sorts of organic reactions 
require or imply the presence of moisture in some form or 
another, either as a product of the reaction, or as a necessary 
preliminary before any reaction takes place. It is on this 
fact that he lays most stress, and he points out that the 
electrical treatment is useless, if not positively harmful, 
when applied in such a way that there is not sufficient 
moisture present in the atmosphere or in the soil. Still, it 
is quite possible that this moisture may not be required as 
an active agent in the stimulation of the growing crop, but 
as some sort of intermediary in the shape of a carrier. How- 
ever, in whatsoever manner it acts, it is quite certain that 
without it little effect is produced. 

From the point of view of the engineer, much of this is 
devoid of interest, and if the whole thing is merely likely to 
stimulate the manufacture of kites it does not seem likely 
to bring much grist to the mill of the electrical manufac- 
turer. Still, all phases of electrical activity are of interest, 
and it is well known that there are many in this country 
who are already at work on the subject. It may be that 
other and more hopeful methods will be discovered as the 
outcome of human ingenuity, but, at any rate, it does not 
seem to be difficult to determine the directions in which 
time and money can easily be wasted. In any case, the 
amount of power which is needed for this kind of work seems 
to be very small, and we do not think that any station need 
hope to increase its output by delusions on that account. 


i 


SOME EXPERIMENTS WITH THE NEW TELEFUNKEN 
| SYSTEM.* 


BY GRAF ARCO. 


Summary.—After showing how a singing spark signal is analogous 
both to a clear musical tone and a regular electrical discharge, the 
author goes on to describe а number of experiments which he hag 
made with an 8kw. apparatus working on the new system. He next 
gives figures for the efficiency of a somewhat smaller station workine 
on the same system, and lastly shows how, by means of a special 
apparatus, the messages from two sending stations can + imultancously 
be picked up in one receiver. 


I am taking it that the phenomena occurring in Wien’s 
quenched spark-gap are sufficiently well known after my 
lecture at Cologne,t and I will, therefore, confine myself on 
this occasion to the peculiarities of sound generation and their 
use at a receiving station. These are the more important, for 


—— 


* A lecture delivered before the Verband Deutscher Elektrotechniker, 
on the occasion of the awarding of the Siemens-Ntefan Medal to 
Prof. Dr. E. Warburg. of Charlottenburg. — | 
_ 4 Tux ЕтЕствстах, Vol. LXIIL, р. 370. - 
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a number of improvements in the Telefunken System have been 
based upon them. In order to make the signals, such as would 
be received in the usual detector employed in connection with a 
telephone receiver, audible to a large audience, I have arranged 
the following small apparatus, which is shown in Fig. 1. "This 
consists of a shaft driven by a small electric motor whose speed 
ean be altered by means of a resistance, giving а variation 
from З to 1. On the shaft are fixed three wheels, one behind 
the other, which in the present case are taken from an ordinary 
cheap clock. 

For the generation of signals similar to sound tones a visiting 
card or thin small wood plate is held against the teeth. At a 


weight instead of the earth. As soon as a voltage amplitude with 
about 20 cm. spark length is obtained at the free end of the coil, 
acoustic oscillations, corresponding to the diffcrent discharge 
conditions in the spark-gap, are transmitted from the point 
and are audible throughout the whole auditorium. When the 
sparks follow each other regularly a clear musical tone is ob- 
tained, while when the series 13 irregular there 13 simply a noise. 
The sound can, in the space of а second, be altered over as 
much as 22 octaves. 

À further arrangement was connected up with this apparatus 
which made it possible at the same time absolutely to regulate 
the frequency, and thus to show that the clear sound only 
occurred when the sparks were regular, and a noise when they 


Fic. 1. 


speed of two revolutions a second a wheel fitted with 20 teeth 
causes a sound similar to that obtained with a spark frequency 
of 40 per second. . By altering the distance of the card from the 
wheel the Morse alphabet can be tapped out. The next wheel 
has about 90 teeth, about 20 per cent. of which are broken at 
irregular intervels. This wheel is used for generating sounds 
such as would be obtained by the irregular discharges obtained 
from atmospheric electrical phenomena. If spark signals and 
atmospheric disturbances are at work at the same time, and 
occur in different strengths, it is easily possible to discover in 
what relation the two intensities must stand for the Morse 
signals to be just readable. The third wheel has about 65 
teeth regularly spaced -round its periphery. This gives at 
about a speed of 16 revs. per second a clear sound of 1,000 
frequency. This represents a singing spark station of normal 
pattern. It can thus be shown that signals with this sound can 
be recognised, even when the disturbances are more than 
10 times as loud as the sound itself. — 


Fig. 2.—CoNNECTIONS OF THE TRANSMITTING APPARATUS IN THE 
. SINGING SPARK SYSTEM. 


A similar sound was generated throughout the whole 
auditorium by means of an 8 kw. sender, working on the send- 
ing spark system. This apparatus is of a new pattern, the 
connections of which are shown in Fig, 2. The high-tension 
winding of the transformer charges the series quenched 
spark-gap which із connected with a surface condenser 
and variometer. These make up the quickly quenched primary 
circuit. The artificial antenna is coupled up with this circuit 
through a variometer and surface capacity, and a discharge 
coil is also connected with the antenna through a galvanic and 


inductive coupling. The discharge coil works in the well-known 


way, 80 that the capacity of the inductor is used as a counter- 


were irregular. 
which, аз shown in Fig. 3, is connected to a disc revolving in a 
radial direction. The disc revolved at 50 revs. per second 


while a high-frequency alternating current wes passed through 
the tube. 


Fic. 3.—Roratina GEISSLER TUBE. 


This arrangement consisted of a Geissler tube 


When а regular spark discharge with a frequency of 
about 1,000 is obtained, thet is 2 clear sound, the rotating tube 


appears, as shown in Fig. 44, in the form of а clear 20 pointed 


star, there being at each revolution exactly 20 discharges. As 
the photographic exposure was about one-fifth of a second, 
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there were in this period 200 discharges, that is each of the 20 
points had glowed 10 times. In spite of this, on account of the 
great regularity, each ray is shown ав a.simple sharp line. The 
seme holds good for all the following illustrations, with the 
exception of Fig.4p. In Figs. 4a and 4r the frequency of the 
alternating current was constant, and equal to 500. When the 
alternator is more strongly excited a second discharge рег 
alternation is set up, that is there are two partial discharges, аз 
Shown in Fig. 4p. With a still stronger excitation there are 
three partial discharges, as shown in Fig. 4c, the discharges pe- 
second in Fig. +в being 200, and in Fig. 4c, 3,000 per second. In 
all these cases a musical tone was obtained. When the excita- 
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tion is considerably increased the discharges first become | number of fundamentals, within the half octave above or below 
irregularly grouped, and instead of a musical sound a hissing is | the normal, by a continual alteration of the speed of the 
obtained, the discharge in this case being shown in Fig. 4r. If | alternator, and for each fundamental by means of faster 
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Ею. 5.—S Kw. SINGING SPARK STATION. 


the generator is less excited, only one discharge is obtained 
every two, three or four alternations. Fig. 4E shows, for in- 
stance, a 10 pointed, Fig. 4r a five pointed, star, corresponding 
respectively to 500 and 250 discharges per second. In this 
Way à clear tone can be obtained lying between two and three 


Fio. 6.—Tn« TRANSMITTING Соп, IN OPERATION. 
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discharges the first two overtones, and at the same time by 


slower discharges, the sounds of the three lower octaves can be 
obtained. 

Dr. Fleming has made experiments on the regularity of 
spark discharges across spark-gaps subjected, and not subjected, 
to air draughts, as well as quenched spark-gaps, by using a rotat- 
ing mirror, and he has photographed the results. As a result 
of his observations he came to the conclusion that a great 
regularity could not be obtained. He is only right in the cases 
when he is dealing with pressure discharges, as shown in Fig. 4р, 
otherwise with three discharges per alteration, and taking into 
account all the conditions, it is quite possible to obtain an 
absolutely regular and constant stream of discharges. This is 
shown by the photographs. reproduced herewith, and by the 
experiments that I shall perform later. - 

I come now to the construction of the 8 kw. station, which is 
shown in Fig. 5. The transformer which steps up the machine 
pressure to about 20,000 volts and charges the exciting 
capacity is seen in the right background. А variable high- 
tension choking coil is placed in the secondary circuit, arranged 
for the correction of the resoriance phenomena when it is 
desired to generate another tone by raising or lowering the 
speed. А variation of the sound over a whole octave соп- 
tinuously is possible, and the next three lower octaves can be 
obtained by altering the generating voltage at each speed. 

The exciting capacity consists of Leyden jars which are 
arranged behind the table and an air-cooled series spark-gap, 
arranged in 12 parts placed higher up on the right. This is 
cooled by a ventilator not shown, and is connected to the 
"ariometer with a scale on the right. To one of the poles of 
this is connected a hot-wire аттеег and the earth, and on 


Ею. 7.—RESONANCE SOUND AMPLIFIER. 


octaves under the fundamental, and the conditions of the , the other side through a series variometer, the antenna. 


obsolete spark telegraphy are very nearly reproduced, when an 
sin resonance coupled loosely with a machine having a 
Fequency of 100 alternations and giving out sparks up to 
“quencies of 25 and 50 is being used. 
The standard 8 kw. station can be made to give any desired 


The wave scale of this station rises continuously from 300 to 
2,500 metres. Any desired wave-length can be obtained by 
altering the variometer while the coupling of the antenna re- 
mains absolutely constant at all wave lengths. The 8 kw. 
delivered from the machine ig divided up аз follows :—In a 


360 


THE ELECTRICIAN, JUNE 10, 1910. 


T-shaped ship antenna the current is 38 amperes, and the 
resistance of the antenna at 600 metre wave-length is 4 ohms. 
The energy delivered is therefore 5,800 watts, resulting in a 
total efficiency of 72-5 per cent. In my Cologne lecture I gave 
60 per cent. as the efficiency of the new Telefunken System, and 
as this figure was questioned on different sides I propose now 
to give the several losses which occur in the 2 kw. type used 
at Cologne. These are set out in the following table :— 
1.— Motor-gencrator. 


(a) Energy supplied to the motor ........ ное 


2,950 watts 
вв in the motor ............. ЕРЕ Ве 


450 ” 


2,000 ,, 
(b) Energy supplied to the 500 frequency generator. 2,500 ,, 
Losses in generator „‚..,.................................... 650 ,, 
1,850 » 
2.—Trans[orm:r Circuit. 
Energy supplied to inductor ......................-. 1,850 watts 
Losses in inductor .............. e 180 watts 
г in choking coil ............... 00 ,, 
— 240 ,, 
1610 ,, 
| 3.—High-Frequency Circu.t. 
(a) Energy supplied to exciter circuit .................. 1,610 watts 
Losses in the Spark-gap ........................ 155 
>» p Condenser ........................ 63 
» » о ANduction toil не 42 


(b) Energy supplied to antenna 5 


vecno оо еен оса во ооу б оо о зоо 


ntenna current 13-5 amperes ........................ 
Antenna resistance wave-length of 1,200 m............ 


8.5 ohms 
Oscillation Energy in the antenna— PW 


1,350 watts 


; І 1350 
(4) Efficiency of high-frequency transformation ; е 


84 per cent. 


1610 
: 1610 ` 

(5) Efficiency of low-frequency trausformer... 1850 87 
1850 

(8) Efficiency of А.С. Generator ................ 2567 74 o» 
2500 

(7) Efficiency of мог... нение 3950 7 56 » 
Antenna energy А а 1350 

(8) Motor energy - Efficiency. ооо осо оо $ оо оо овое 2050-46 99 
Antenna energy 1350 

(9) Generator energy Efficiency. ооо ооо оо бр о чех 1850— 73 » 


In this connection I may call attention to a remark of Dr. 
Fleming’s in an article published in Tue ELECTRICIAN, of 
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Fic. 8.— RESONANCE CURVE OF THE SOUND RELAY. | 


December 24, 1909, in which he gives a very low efficiency for a 
laboratory station, without wishing in any way to compare it 
with a station erected on technical lines. In our case antenna 
energy always means the sum of the actual amount transmitted 
from, and that lost in, the antenna, while Dr. Fleming under- 
stands by the efficiency the energy transmitted alone. It is 
not possible to determine the difference between these two 
values by measurement, as no exact method of doing so is at 


present known. 


good ship’s antenna, when it is working with about 1:3 times the 
fundamental wave-length, should reach 50 percent. The total 
efficiency between the transmitted oscillations and the load on 
the machine should be then about 40 per cent. | 

possible to measure exactly the total energy in the antenna, and 
these values will in future be used by the Telefunken Co. in 


Under certain conditions the efficiency of a 


It is quite 


describing the sender energy. For these measurements it is 
not necessary to use any instrument beyond a hot-wire ammeter 
in the antenna, and to know the total antenna resistance at a 
given frequency, the latter value being obtained from the 


antenna resonance curve, or by measuring the current through 
it at different resistances. 


Fic. 9. —VARIABLE AcousTIC RESONATOR. 


. Turning once more to the experiments, the 8 kw. station is 
excited with about 5 kw. to 6 kw. in the primary, and the dis- 
charges are thus quite considerably increased. The thick 


bush discharge reaches a length of nearly 1 metre, as shown in 


Fig. 6, a quite impressive operation being thus obtained. 
Several months ago two steamers of the Woermann line, 
which ply between Hamburg and the Cameron Colony, were 
fitted with stations of this type. Owing to the small mast 
height, the antenna was only 28 metres above the deck, and the 


masts being but a short distance apart, the length was only 


67 metres, so that the conditions were unsuitable. But in 
spite of this it was possible to obtain communication at night 
between the two steamers over a distance of 3,200 kilometres 
in the region between the Canarian Islands and Cape Palmas. : 


| Communication was made more difficult by the presence of the 


Fic. 10.—MonsE WRITER воз SINGING Spank WORK. 


African Continent, whose length was about two-thirds of the 
distance covered. On January 23rd the two steamers 
were 3,700 kilometres apart at 10 o’clock in the evening, and 
were then able to get into good communication. 

The use of a sound at the receiving station may now be shown - 
by using the new resonance sound amplifier invented by the 
Company. Fig. 7 shows this apparatus adapted for ships use. 
On a board balancing in an elastically damped cardan suspen- 
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sion are mounted three sound resonance relays in series 
fitted with microphone contacts. The system is protected 
during the sending from the inductive working of the nearby 
sender by means of an automatic electromagnetic relay working 
in conjunction with the receiving apparatus. 

The sound amplifier contains a well-known mechanical 
resonance system with small damping. Fig. 8 shows the 
mechanical resonance curve obtained from the amplifier. The 
curve shows the sensitiveness of the amplifier as a function of 
the increasing sound. In this way it is possible for different 
sounds from the senders to obtain a constant sound from the 
amplifer. It is evident from the curve that with a certain 
resonance the primary sound can itself be increased when it 


Coupling Coil 


Coupling Coil 


Fic. 1]1.—CoNNECTIONS FOR THE MORSE INSTRUMENT ON THE 
SINGING SPARK SYSTEM, 


does not exceed 1,000 ohms. By a sound of 1,000 ohms is 
meant that when a coil of 1,000 ohms is connected in parallel 
with a telephone of 1,000 ohms resistance the latter becomes 
operative. With a sound dissonance of about 5 per cent. а 
primary sound of about 500 ohms is necessary in the amplifier, 
and with a dissonance of 20 per cent. 100 ohms are necessary ; 
that is, very much more primary energy is required. Practice 
has shown that sounds of only 500 ohms can be increased for 
as long as desired, thus proving that the frequency of the sparks, 
clearness of tone and constancy of the sender are extra- 
ordinarily high. То increase the selection an acoustic 
arrangement is used as well as a mechanical one. The loud- 
speaking telephone has, instead of the usual mouthpiece, a 
continually variable acoustic resonator in the shape of a tube 
which can be drawn out, as shown in Fig. 9. 


Fic, 12. —Туо TELEGRAMS RECEIVED BY THE MorSE APPARATUS. 


The sound amplifier can be arranged to work as in Fig. 10, 
with a Morse writer, which had disappeared from wireless 
telegraphy together with the coherer. 

е arrangement of connections at present used by the 
Telefunken Co. is shown in Fig. 11. The current flowing 
through the mierophone contacts of the three amplifiers is 
composed of direct current and superposed current pulsations. 

з Current passes through a telephone transformer, from which 
ordinary alternate current is obtainable. An electric valve 
Connected in this circuit transforms this current into a 
pulsating direct current, and by means of this arrangement à 


highly senstive polarised relay is worked which operates the 
local current for the Morse instrument. 

I have taken the opportunity in this lecture to show for the 
first time that double receiving by means of a receiving 
apparatus in connection with two senders using equal wave- 
length is possible. The senders differ only in that their tones 
vary by 20 per cent. At the receiving station the sender 
oscillations are picked up at the same time by a detector, and 
the receiving current passes through two primary windings con- 
nected in series and tuned in accordance with the sounds. 
One of these works with a higher, and the other with a lower, 
sound. ‘Telegrams can thus be distinguished by sound as well 
as on the Morse instrument. The Morse dots and dashes were 
during receiving projected on the wall. Fig. 12 shows tests of 
this arrangement. 

We have, in fact, in certain cases used a receiving station to 
collect three messages at the same time, using a high frequency 
and both mechanical and acoustic resonance. By this arrange- 
ment any fear of disturbance from outside conditions is nearly 
prevented, and I am of the opinion that by the use of sound 
arrangements a great improvement in the selection will be 
made in the near future, and a very important step forward will 
thus be taken. 


TRAMWAY ECONOMICS.* 
BY J. R. SALTER. 


Summary.—The author here deals with the relationship between the 
receipts, car-mileage and working expenses of a tramway undertaking 
and the general commercial principles involved in its operation. A basis 
of comparison for the results obtained on different undertakings is dis- 
cussed, and also the point at which the construction of a tramway is jus- 
tified. The author considers that up to a 30-minutes service, tramway 
undertakings need have no fear of being replaced by self-propelled vehicles 
unless the cost of operating the latter is halved or the carrying capacity 
is doubled without increasing the cost. 


The expenses of operating a tramway, as indeed of almost any 
commercial undertaking, can be divided into two broad classes, 
There are, first, the "standing charges," which charges remain 
constant whatever the number of car-miles run may be; and there 
are the “ running expenses," which are for all practical purposes pro- 
portional to the car-mileage run. The standing charges are those 
for interest, sinking fund and, partly, depreciation upon the capital 
cost of the equipment, whilst the running expenses are those for 
traffico, general expenses, power, maintenance of cars, track, over- 
head equipment and cables. To electric supply engineers the necessity 
for basing the charge for a given supply upon the cost of giving that 
supply has long been realised, this principle being enunciated by the 
late Dr. John Hopkinson in a Paper read in 1892. Dr. Hopkinson 
contended, taking the Metropolitan District Railway as an example, 
that as that railway must be prepared to bring in its thousands of 
passengers to the City at the beginning of the day, and to take them 
back in the evening, and for the rest of the day it must be content to 
be comparatively idle, it would not be inappropriate to charge more 
for carrying a person in the busy time than in the slack time, as it 
really cost more to carry him. This may be a general statement 
of the operation of the principle involved, but I venture to suggest 
that it has not full application in the case either of a railway or a 
tramway, for the reason that in these undertakings a very great 
proportion of the capital charges to which the standing charges belong 
must of necessity be incurred whatever the service may be, and that 
the only capital expense which is separately incurred for dealing with 
the heavy traffic is the cars and the power plant for driving them. 
In a tramway undertaking, too, the supplier may, by increasing his 
supply—+.e., the number of car-miles run— provide an extra induce- 
ment to his customers or passengers, whilst in an electric supply 
undertaking, the consumer must be first obtained before the supply 
can be increased. Further than this, although probably the cars are 
idle for a great portion of the day, during the “ rush » hours they 
actually provide themselves with an extra return owing to the very 
much higher receipts obtained per car-mile during those periods. 

'The diagram herewith shows the relation between the number of 
car-miles run per route-mile per annum and the service in minutes. 
The ordinates represent the car-miles per route-mile per annum, the 
abscisse the services in minutes, the car-miles per route-mile per 


ж Abstract of a Paper read at the Congress of the Tramways and 
Light Railways Association at Dublin. 
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annum being on the basis of а slightly under 16-hour-day, in 
order to get approximately round figures for the different services. 
There is also shown in this diagram the proportional or running cost 
per car-mile, the standing charges per car-mile, and the total cost of 
operating or equivalent gross receipts per ear-mile necessary to obtain 
а given result. The running costs per car-mile have been assumed 
at 54., whilst the standing charges have been assumed at £1,000 per 
route-mile per annum. The figures which have been assumed are, 
of course, only general in their application, but may be taken as 
average figures which can readily be modified to suit any particular 
system, and they are intended to apply to a case where the under- 
taking generates its own supply of electricity. If the electrical 
energy is purchased, and the price is based upon the working costs at 
the power station, plus a charge for the plant capacity used for giving 
the supply, then the running costs may still remain tbe same аз in the 
case when the supply is generated by the tramway undertaking ; but 
if, as is more often the case, there is a fixed price per unit which is 
more or less independent of the car-mileage run, then the capital 
charges on the electricity portion of the undertaking become, so far 
as the tramway undertaking is concerned, a proportional or running 
charge. It may here also be pointed out that the increase in the 
number of the car-miles run by no means involves a proportional 
increase in the plant capacity required to give a supply to the tram- 
ways, since the greater the service the less the fluotuations upon the 
power station, and consequently the better the load factor. The 
charges have been workediout on the route-mile basis, and поб 
upon the track-mile, for the reason that a given service, of course, 
remains the same whether the track be single or double. 


or equivalent gross receipts; and,as a corollary, the more frequent 
the service, the greater is the percentage of the working expenses to 
the gross receipts to obtain a given result. It weuld seem, therefore, 
from a consideration of these points, that tramway undertakings 
must look rather to an increase in the gross receipts by increasing 
the car-mileage and thus reducing the standing charges than to a 
reduction in the working expenses to improve their financial posi- 
tion. This dictum was advanced, I believe, by Mr. H. Mozley, 
manager of the Burnley Corporation tramways, in October, 1903, 
but was not given that credence which a close investigation of the 
problem seems to entitle it. The diagram shows the error of striving 
after high receipts per car-mile which one so frequently finds. In 
the case of ome undertaking, where the number of car-miles per 
route-mile per annum was of the order of 60,000, being equivalent 
to an average 11 minutes’ service, and with receipts of 10-34. 
per car-mile, the service was reduced to 52,000 car-miles per route- 
mile per annum, increasing the receipts per car-mile to 11-53d., and 
in consequence, increasing the loss on the undertaking from £2,000 to 
£6,000 per annum. 

In the foregoing considerations, the number of car-miles per route- 
mile per annum seems to be the determining factor, and it is some- 
what extraordinary that so little use is made of this factor. Objec- 
tion has from time to time been taken, and justly so, to the car-mile 
аз а comparable unit. Mr. J. H. Rider has proposed a figure of 

Units per car-mile x 100 : 
merit— oan ive : 5. This un- 
Average weight in tons x average speed in m.h.p. 
doubtedly gives a true scientific comparison of the conditions, so far 
as the current consumption is coneerned ; but from a commercial 
point of view such a comparison is of little value, and I think 
if we take the number of car-miles per route-mie per annum divided 
by 10,000, and multiply this by the receipts per car-mile, we have a 
figure which the better enables systems to be compared from a com- 
mercial point of view. The number of car-miles run per route-mile 
per annum is, to my mind, во important that I think it is a figure 
which could well be introduced into tramway accounts, and if it is 


divided by 10,000 we could obtain what might be called the “ density 
factor." 


This, multiplied by the receipts per car-mile, would give a figure 
of merit which could be used for comparing different undertakings, 
if taken in conjunction with the eapital cost per route-mile, whilst 
if it were multiplied by the difference between the receipts per 
car-mile and the working ex| enses per car-mile, it would give the 
relative financial value of the undertaking. 

It may be objected that this basis of comparison does not take into 
consideration the speed, the weight of the car, or the seating capa- 
city, but the seating capacity and the fares determine the receipts 
per car-mile, whilst the speed mainly affects the power consumption 
and does not alter the number of car-miles per route-mile per annum 
—the density factor. It is true that the portion of the standing 
charges per car-mile represented by capital invested in ears varies 
in inverse proportion to the average speed. With a low cost per mile 
(for everything except cars) this becomes of importance, but with 
heavy cost per mile (for everything except cars) it becomes of less and 
less importance. With an increase in speed, however, and conse- 
quent reduction in the number of cars, and in the standing charges 
upon the cars, it will be found that there is an increase in the propo» 
tional charges due to extra wear and tear and extra power consump- 
tion, and as the variation in the average speed on systems in this 
country is not very great, the number of cars affected by the speed 
has not been taken into consideration. It is interesting to note that 
the income tax authorities, as a result of the efforts of thiss Asocia- 
tion, in fixing the allowances for maintenance and depreciation 
assumed as a basis the number of car-miles per mile of track per 
annum. They allowed a life of 16 years for a density factor of 10, 
of 14 years for a density factor of between 10 and 15, 12 years for 
a density factor of between 15 and 25, and offered to give special 
consideration to cases of a density factor above 25. 

I may further point out that the density factor could be usefully 
employed to compare the cost per mile of construction. This brings 
me to a consideration of the question as to the point at which, having 
regard to the increasing capital charges, with a reduction in the 
service, the construction of a tramway is justified. We need only for 
this object consider what receipts per car-mile with a somewhat 
infrequent service are likely to be obtained. With a service of ths 
character, and with the fares obtaining in this country, it is unlikely, 
except in very special circumstances, that the receints per car-mile 
will exceed 11d.; this being the case, it would appear on the basis 
of the curves that an average 174 minutes’ service is in the neigh- 
bourhood of the limit at which a tramway undertaking can be 
remunerative. This limit, of course, may be increased if the capital 
cost of construction is reduced, or if the character of the undertaking 
will permit of higher fares than are generally obtained in this country. 


Car-Miles per Route. Mile per Annum. 
© Pence per Car- Mile. 


30 25 20 )5 19 6 0 
Service in Minutes, 


It will be seen that there is a critical pont in the service at whieh 
the standing charges per car-mile are equal to the running costs per 
car-mile—viz., at а 14 minutes service. Again, the increase in the 
total costs per car-mile above the critical point is very much more 
rapid than is the decrease in the total costs below the critical point, 
and in consequence, the more frequent the service, the less important 
do the capital charges become. Probably one of the most interesting 
features is the percentage which the working or running expenses 
bear to the total receipts; the total receipts in this case being 
assumed as the same as the total costs, or, that is, sufficient to meet 
the capital charges upon the undertaking on the basis adopted. 

I have always thought that the relationship between the working 
expenses and the gross receipts expressed as a percentage was of no 
practical value, and gave no idea of the commercial value of the 
undertaking. The working expenses in most tramways vary so 
slightly that the percentage between these and the receipts depends en- 
tirely upon the receipts, and asit has been shown that, with an increase 
in the number of car-miles, the receipts per car-mile can be rapidly 
diminished to obtain the same result, it is evident that no idea can 
be formed of the remunerative capacity of the undertaking from this 
relationship. Itis apparent that with the rapidly increasing capital 
charges due to the reduction in the service, and with a practically con- 
stant running charge, the less frequent the service the less is the 
proportion or percentage of the working expenses to the total costs 


THE ELECTRICIAN, JUNE 10, 1910. 


363 


Of course, this limit of a 173 minutes’ service at which a tramway 
undertaking can be remunerative, applies to the undertaking as a 
whole, and the results which may be obtained from an extension of an 
existiag system, or even from the terminal ends of an existing system, 
should not be considered separately. | 

Having then arrived at the limit for a remunerative tramway 
undertaking, it may not be out of place to consider whether some 
other means of transit, such as motor omnibuses, or the railless 
traction system, can be utilised, as capital is largely absent from 
these later modes of transit. In considering this, however, it would 
be well to ascertain in what way the average receipts per car-mile 
on a tramway undertaking are obtained. We find almost univers- 
ally that the traffic upon tramways is of a very varying character. 
There are what are known as * rush hours," when the traffic often 
taxes the utmost capacity of the undertaking, and, in addition to 
this, provision has to be made for week-end and holiday traffic. Were 
it not for the ample carrying capacity which a tramcar provides for 
dealing with this extra heavy traffic, it would, of course, be imprac- 
ticable to earn the average receipts which are now obtained. In this 
connection reference is made to the traffic on the Liverpool Corpora- 
tion tramways, showing the enormous carrying capacity which has 
constantly to be provided if average receipts of even 114. per car- 
mile are to be obtained. In an inter-urban tramway where the mid- 
day traffic is not of so constant a character as із to, be found in а 
large city, the variation in the carrying capacity required upon the 
system is of a still greater order. On the Liverpool and Prescot Light 
Railway the receipts vary from 34d. to 26d. per car-mile, the average 
receipts throughout the year being in the neighbourhood of 9d. per 
car-mile. 

In considering, therefore, any means of transit which is to be com- 
pared with a tramway undertaking, the enormous variation in the 
number of passengers to obtain given receipts must be taken into 
consideration, and provision must be made, if the same fares are 
charged, to deal with extraordinary or “rush” traffic. It would 
therefore seem, having regard to the fact that the carrying capacity 
of any self-propelled vehicle is only half the carrying capacity of a 
tramcar, that at least double the number of vehicles will have to be 
provided. With motor omnibuses it is unlikely that the expenses 
per car-mile will be less than 10d., and to compare, therefore, the 
expenses of running such a system with that of a tramway, the cost 
per car-mile for operating must be doubled to provide the seating 
capacity. Although, therefore, the motor omnibus is relieved from 
many of the capital charges which are so serious to a tramway with 
а small service, the working expenses are so high that this method of 
transit is not as remunerative as a tramway, even at a 30 minutes’ 
service, the expenses per car-mile on a tramway at this service 
being 15-54, and the expenses per double 'bus mile to obtain the 
same capacity being 20d. It must not, however, be overlooked that 
the provision of the two "buses, or the splitting up of the capacity, 
would result in a very much quicker service, and would undoubtedly 
conduce towards increasing the number of passengers during the 
slack periods. 

With the railless traction system, the carrying capacity is only 
about one-third of that of a жатсаг, and the expenses on this system 
may be assumed at 514. рег car-mile; but in this case, if we are to 
provide for the excessive carrying capacity to obtain the average 
receipts, we find again that the systems are incomparable until a 
30 minutes’ service is reached. We have, as before, the extra service 
due to the triplicate number of cars, with an inducement to extra 
travel, but too much importance should not be attaehed to this. for 
reason that in places where а 30 minutes’ tramcar service is not 
Justified, a 10 minutes’ railless traction service will still less be 
Justified. This, therefore, leads one to the conclusion that tramway 
undertakings need have no fear of being replaced by self-propelled 
vehicles unless the cost of operating them is reduced at least one-half, 
or unless, with the same operating costs, the carrying capacity can be 
doubled, until we arrive at a 30 minutes’ service, assuming that the 
‘ame fares are obtainable in each case. This conclusion may be 
modified by other considerations—that is, where the running of the 
omnibuses may obviate the necessity for changing cars, which 
becomes an important consideration, especially with an infrequent 
service, Аз an instance of а motor omnibus service which shows 
very gratifying results, the ‘buses of the Scotch Motor Traction Co., 
iu run in Edinburgh out to the Forth Bridge, are mentioned. 

ere, with a mileage of a little over 360,000 per annum, and with 
receipts per car-mile at 14-544., very satisfactory results are obtained. 
: The clauses embodied in the Heywood Corporation Act, 1909. 

pon which through running between Bury, Hey wood and Rochdale 

operates, are finally set out in the Paper. "This is, I believe, the only 

ps in which detailed terms have been embodied in an Act of 

BLUE and Mr. Stepnen Sellon and myself were largely respon- 
e drafting of these clauses. 


CORRESPONDENCE. 


mer iara 


INSTITUTION OF ELECTRICAL ENGINEERS 
ELECTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: Will you allow me to make a few comments upon the 
recent election of the Council of the Institution of Electrical 
Engineers, from an entirely detached point of view. 

The editorial criticisms in your paper and the comments 
made in a letter contributed to your columns show, to my 
mind, conclusively one thing, and that is that the alterations 
which were made in the Articles of Association of the L.E.E. 
in 1903 and 1904 do not quite meet the needs of the situation. 
If it is considered to be desirable that the general body of 
members should have a direct voice in the selection of candi- 
dates for office, the rules should provide that that choice can 
be exercised without offence being given in any quarter and 
upon terms which will make that choice equally effective with 
the choice made by the Council. 

That the exercise of this choice should be interpreted by 
any members as involving a vote of want of confidence in the 
Council is most unfortunate, and yet, according to my expe- 
rience, action under these rules always is so interpreted. 

The chief criticism has been directed against the suggestion 
that the name of а particular nominee of the Council should 
be scratched out on the polling paper. We can all be agreed 
as to the unpleasantness of such а method of furthering the 
object in view, but it appears to me that it is the svstem of 
election which is at fault, and it, and it alone, must be directly 
blamed for all the unpleasantness. 

If we analyse the situation without regard to any personal 
element, we find that, in effect, the general body of members 
are divided into two parties by anv action taken under the 
rules relating to nominations made by members outside the 
Council. The division is between those who desire to support 
the Council and those who do not. Of course, in the abstract, 
this should not be the case, but speaking as one who has been 
hon. sec. of quite a number of clubs and societies, athletic and 
scientific, I have found that, among those who are sufficiently 
interested to vote at all, the voting all takes place on these 
party lines under such conditions. Now, if this be admitted, 
every supporter of the Council knows what попипее to scratch 
out on his polling paper, and knowing that, a httle elementary 
mathematics will demonstrate that the supporters of the 
Council are placed at a great advantage compared with the 
supporters of the outside nominee unless the latter also agree 
among themselves which nominee to scratch out. The move- 
ment on the side of the Council is automatically organised, so 
that such voting power as they can command is concentrated 
to produce the best effect. If the conditions are to be equal 
the supporters of the outside nominee must also organise for 
the maximum effectiveness. Iam not defending Mr. Chamen ; 
those who know him realise that he would be incapable of 
acting otherwise than according to his conception of the highest 
standard of conduct in such matters, but I am concerned, and 
I am sure that you are, Sir, as well as others who have taken 
part in this discussion, that the mox complete harmony possi- 
ble should rule amongst the members of the Institution and 
its Council. It is upon that harmony that its vitalitv and 
well-being so largely depend. ` 

I, therefore, plead for an alteration of the Articles of Asso- 
ciation upon some such lines as those adopted by the American 
Institute of Electrical Engineers. I think that a “ General 
Proposal List," made up from proposals put forward by all 
the members, from which the Council can make their own 
selections, might meet the case. As many of your readers 
will know, the * General Proposal List” is printed side bv 
side with the directors’ nominees in the case of the American 
Institute. 

There will no doubt be some who will regard the arguments 
of this letter as consisting of a kind of specious sophistry, but 
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I trust that others will think differently, and that we may find 
a common basis of agreement which will strengthen the 
Institution of Electrical Engineers which most of us value 
very highly.—I am, &c., Ер. W. Cowan. 
4, Queen Victoria-street, E.C., 
June 8th. 


means of a number of instruments placed suitably, provided 
only that listeners turn up. Indeed, the relay may eventually 
do for hearing what the microscope has done for seeing. It 
may, therefore, not be thought intrusive to suggest a name. 
We have the ultra-microscope, which might be called the 
ultrascope, and this instrument might be called the ultra- 
microphone, or ultraphone, if a purer word be not discoverable. 
The instrument provides an excellent example of the use of 
method in invention, about which I had the pleasure of giving 
a Paper some time ago. Working methodically on the pro- 
blem, one would write down a list of every conceivable variety 
of contacts, solid, liquid, gaseous and vacuous. The mere fact 
of keeping such a list by one would be an inspiration in itself ; 
people are so apt to keep to the kind of thing already in use 
that the idea of using a single small air-gap does not readily 
suggest itself to the mind working aimlessly. When giving 
my Paper someone challenged me to produce a relay. It was 
an awkward challenge, for evidently I would not be likely to 
give away a good idea at a meeting, whereas want of an answer 
looked like defeat. I did, however, think of the use of a homo- 
polar dynamo, which will give alternating currents when 
excited with same, independently of the speed of revolution. 
Perhaps this might have developed to a practicable machine 
in the hands of, say, Mr. Brown, but it does not now seem to 
be wanted. 
Could any of your readers give details of the other relays in 


use ? These were mentioned in the discussion, but not 
described—Yours, &c., 


North Shields, June 3. 


SHORT-CIRCUIT LOSSES IN ALTERNATING CUR- 
RENT COMMUTATOR MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In reply to Mr. Worrall’s letter published in THE 
ELECTRICIAN, June 3rd, we wish to say that the experimental 
curves given in our Paper were determined both with ordinary 
brush holders and with those described by Mr. Worrall. 

The results obtained with the different brush holders were 
quite the same when the necessary amount of care was taken 
in each case. So far as the aims. of the work were concerned 
it was naturally quite immaterial what particular type of 
brush holder was used, and a description of the different types 
was superfluous. We intended to make a reference to Mr. 
Worrall’s work, which, however, has only just recently been 
published, and, not knowing when it would appear, we were 
not in a position to refer to it. Moreover, at the time when 
our Paper was being written, Mr. Worrall was applying for a 
patent, and consequently a description 1n our work of his brush 
holder would have been out of place. 

We take this opportunity to mention that the brush holder 


proved itself to be useful for experimental purposes.—We 
are, &c., 


С. TURNBULL. 
Baden, June 7. 


А. FRAENCKEL. 
B. J. M. LANE. 


EFFICIENCY OF SHORT SPARK METHODS OF GENE- 
RATING ELECTRICAL OSCILLATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In reply to Dr. Eccles I should like to point out that 
if the efficiency of transformation from a primary oscillatory 
circuit to aerial is less than 20 per cent., then on discon- 
necting the aerial the primary current should not increase by 


more than 11 per cent., so long as the gap resistance remains 
constant. 112 — 2, 


E E <02, < 1:1 lay, 
1 


LEGAL INTELLIGENCE. 


Home Office Regulations for Electricity Works. 


In the Sheriff Court, Hamilton (N.B.), on Thursday last week the 
Clyde Valley Electric Power Со, were charged with having had on March З 
last, in their electrical sub-station at Cambuslang, extra high-pressure 
conductors in the switchboard passage ways from the front and from 
below, so that it was not adequately protected while dangerous work 
was being done by one James Noble, an electrician’s labourer; also, 
with having falled to make such switehboard dead, or to separate the 
section of such board by removal screens while repairs were being made 
by а person without technical knowledge or experience, in consequence 
of which the said James Noble was killed. | 

An agent from Messrs. Wright, Johnston and Mackenzie, writers, 
pleaded guilty on behalf of respondents, and asked the Sheriff to dismiss 
the case with an admonition or the imposition of a nominal penalty. 
He stated that it was impossible to make the switchboard dead, as the 
current was running continuously, With regard to screens not having 
been provided, he said it was the company’s practice in the past to pro- 
vide screens, and the responsibility for their use rested with the engineer 
in charge. In that instance the work was being carried through with- 
out the cognisance of the company. It was also explained that Noble 
had served his apprenticeship as an iron turner, had been in the employ: 
ment of electric supply companies for some time, and had been employed 
at the erection of a sub-station at Cathcart, which was completed in 
1906 in compliance with the then existing regulations. Since then, 
however, the Home Secretary had. prescribed further regulations which 
had only come into force on January 1, 1910. 

The Fiscan explained that his instructions from the Home Office were, 
in view of that being the first case in Scotland, to press for a penalty 
which, while not severe, would yet be more than nominal. Аз to the 
Regulations only having recently come into operation, he pointed out 
that they had been drawn up after long negotiations with the various 
industrial companies, including the Clyde Valley Со. The room in which 
the accident occurred was a small one (14 ft. square) and passing through 
it there was a current of 11,000 volts. 

Sheriff Tomson said those accidents were becoming lamentably 
frequent. He thought the ends of justice in this case would be served 
if a penalty of £20 was imposed. Judgment accordingly. 


Nor will the gap resistance change appreciably on account of 
so small a variation of current in the practice of wireless tele- 
graphy. | (N.B.—8ee also Rempp's observations, Fleming's 
“ Principles of Wave Telegraphy," p. 186, Fig. 2.) 

It follows that the loss in the primary circuit is Ki? for 
low and average efficiencies and that the simple formula 


13 quite applicable. 


For the particular ease of high efficiency referred to by 
myself, I had experimental proof that the cocfticient К re- 
mained constant for double the primary current if I am allowed 
to assume that the power consumed and emitted by a given 
aerial (having no gap), all conditions being identical, is pro- 
portional to the square of its r.m.s, current. 

Indeed, on quadrupling the power supplied to the primary 
circuit, both aerial current and primary current doubled, which 
showed on writing the following proportion that К had not 
varied: P- KbP:4P—-K(25?—a?*:(2a), P x power supplied to 
primary, b = primary r.m.s. current, a = aerial r.m.s. current.— 
I am, &c., 


Lyons, June 4. 


Osram Lamp Works (Ltd.) v. G. M. Boddy & Co. 


This action was before Mr. Justice Parker on Friday last upon inter. 
locutory motion. 

Mr. WALTER, K.C., representing plaintiffs, said he was instructed to 
move for an interim injunction to restrain ап alleged infringement of 
patent, but defendants had raised the defence of non-infringement and 
invalidity, and he agreed it was not a case that could be usefully gone 
into on interlocutory motion. Defendants had undertaken to keep an 
account and on that undertaking he was willing that there should be no 
order on the motion except that the costs of the motion be costs in the 
action. 

Mr. Н. T. TERRELL, K.C., appeared for defendants and gave the under- 
taking mentioned, and his lordship accordingly made an order a8 agreed. 


В. С. GALLETTI. 


TELEPHONE RELAY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin : Many readers of Mr. Brown's Paper on the ** Telephone 
Relay " must have felt that his modest claims are likely to be 
far surpassed. Ву its aid timid speakers at our meetings may 
soon hear themselves bellowing from the back of the hall, while 
politicians may be able to address audiences 100,000 strong by 
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Re Sunderland District Electric Tramways (Ltd.) ; Capes v. The 


Company. 

On Thursday last week Mr. Justice Swinfen Eady appointed Mr. 
Charles Eves, С.А., receiver and manager of the property charged by the 
first mortgage debentures of this company. 

Mr. MickLEM, K.C.. for plaintiffs, said the company was formed to 
construct and work a tramway from Houghton-le-Spring to Sunderland. 
There were £160,000 of first mortgage debentures outstanding and 
£20.000 of second mortgage debentures. The company had been 
carrying on business for the last eight years, and always at a loss. No 
interest had been paid on the preference shares, of which there were 
£9).000, or on the £74,000 ordinary shares, ‘Though no interest on the 
debentures was in arrear, it was admitted that there would not be 
sufficient to pay the interest which became due on July 1 next. 

The company, the second debenture holders and trustees for first 
debenture holders all consented to the order. 


Price Bros. v. Cuban Telephone Co. (Ltd.) and Others. 


Mr. Justice Parker had before him a motion by plaintiffs for an interim 
injunction to restrain the second defendants (Messrs. Chaplin, Milne, 
Grenfell & Co.) from paying over to the first-named defendants £3,864 
in their hands. | 

Mr. Mark Romer, who (with Мт, Howard Wright) appeared in support 
of the motion, said that the sum was paid to Messrs. Chaplin, Milne & 
Co. by plaintiffs in payment for 5 per cent. first mortgage bonds issued 
by the Telephone Co. 

Counser for the second defendants said they were willing to give an 
undertaking until the trial of the action. 

Mr. Wricut, for the Telephone Co., said that he would give an under- 
taking until the trial if the aspersions were withdrawn. 

Мг. Комек said that he could not withdraw them at this stage. 


His Lorpsuie suggested that the defendants should give the under- 


tiking: proposed until the trial, “not admitting the allegations in plain- 


tiff! affidavits,” and that was acceded to. 
N 


Babeock & Wilcox (Ltd.) v. Water Tube Boiler & Engineering 


Co. (Ltd.) and E. Danks & Co. (Oldbury) (Ltd.) 

On Monday Mr. Justice Warrington had in his list an action brought 
by plaintiffs for alleged infringement of patents, but Mr. Colefax (led Бу 
Mr. А. J. Walter, К.С.) said the action was launched at rather an early 
date, and they felt they were not at present in a position to put the case 
before the Court upon their claim., Their evidence was in such a state 
that they would not be justified in occupying the time of the Court. But 
there was a counter claim for revocation. 

His Lorpsuip: You submit to have judgment against you on the 
clam *—Yes. 

Mr. BotsriELD, K.C., who appeared (with Mr. Gray) for defendants, 
said the counter claim was put in as part of the defence. He had not had 
time to consider the matter as it now stood, but he woukl be averse Гот 
fighting these three patents in the face of plaintiffs withdrawing their case. 
It was practically equivalent to a discontinuance of the action. His 
Lordship would see that the counterclaim would never have been put in 
except for the allegation of the plaintiffs that upon the construction of the 
patent defendants were infringers. He suggested that defendants should 
be allowed to withdraw the counterclaim, and that each party should 
pay their own costs in respect. thereof. 

Mr. WALTER said he thought is was an entirely unwarranted counter- 
claim. 

His Lorpsnir said this was an action for infringement of certain letters 
patent. There were two actions, which were consolidated, and were 
against different defendants. After reviewing the facts he considered 
the proper method of dealing with the matter was: The plaintitfs, not 
asking for judgment in the action and defendants not asking for judgment 
on the counterclaim, the action Le dismissed, with costs, and the counter- 
claim, with costa. 


Compensation Claim for Miner's Death. 

Sheriff Thomson (Hamilton) has concluded proof іла case in which com- 
pensation is claimed by relatives from Messrs. Archibald Russell (Ltd.) 
In Tespect of the death of a miner (John Wallace) killed in. Dechmont 
Colliery, Cambuslang, by coming in contact with aa electric cable in the 
underground workings of the colliery. 

Davin WALLACF, night oversman at the colliery and а brother of de- 
ceased, said he had authority from the management, if there was a pres- 
sure of oncost work, to take ordinary miners from the coal face to render 
weistance so as to expedite the general working of the pit. On the night 
of the accident the oncost staff were making excavations in a chamber 
w which it was proposed to instal an electric motor. Due to the blasting 
à mortar hoard used by the bricklayers was badly damaged in the course 


: the shift. Witness suggested to deceased that he might fill up the time 
т the remainder of the shift by doing certain work, including lending a 


hand in repairing the mortar board. Three electric lights were fitted up 


n the chamber, but only one was Пей. Two of the terminals were 
thus exposed, while a cable was coiled up and hung en a prep close to the 
силе seat. While the hutches of sand were being slewed on an iron 
plate witness heard his brother utter a сту. Instinctively believing that 
the cable was to blame for the accident witness took off his cap and pulled 
the coil down from the prop. His brother was almost instantaneously 
killed, The only theory he could put forward as to the cause of the 


fatality was that deceased while removing the hutches had come ia contact 
with a live wire. 

Prof. JOHN GLAISTER said he had scen a piece of cable which was used 
in Dechmont Colliery on the night of the accident, and since the wires 
were ex posed he thought its condition was such as to cause a shock to any 
man coming in contact with it. He was aware that that chamber was 
heated, and it was an established fact that sweated hands offered much 
less resistance to electricity than dry hands. He knew cases where cur- 
rent of a similar voltage to that in the pit (230) had caused death. 

ALEX. МАТНІЕ, electrician in charge of the electric plant in No. 1 pit 
Dechmont Colliery, said that on the day previous to the accident he re- 
moved two of the three arc lamps, but he left the terminals exposed. The 
cable was coiled upon a prop about 4 ft. 6 in. from the ground. The dis- 
tance of that prop from the iron plate where deceased was working with 
the hutches would be from 2 ft. to 3 ft. He agreed that a person coming 
in contact with а piece of cable in which the wires were exposed would 
receive а shock. He was not qualified to say whether that voltage would 
cause death to à man who was perspiring freely on an iron plate, because 
as à matter of fact he had himself received a higher voltage than that. 

‘Defendants’ ease was that deceased, being a miner, ought not to have 

een taken from the face to do such oncost work аз removing hutches of 
sand and à water-chest ; that there was no immediate urgency to justify 
the employment of deceased at that work, and that, moreover, the whole 
task of shifting the hutches could have been completed in little more than 
t0 minutes. | 
t Judgment was reserved. 


Wakefield & District Light Railway Co. v. John Sharphouse & Co. 


At Wakefield County Court on Tuesday Judge Greenhow heard this 
action, in. which plaintiffs claimed £6 damages from defendants for 
obstruction to their line. 

The case for plaintiffs was that on Feb. 2 last Messrs. Sharphouse’s 
motor waggon broke down on plaintiffs! track between Lofthouse and 
Leeds, and there was a total or partial obstruction for 50 minutes. The 
motor Waggon was got going again in the direction of Lofthouse, but broke 
down again, causing further obstruction for an hour. When the line 
was totally obstructed passengers had to be transferred, and the cars 
reversed, and when the obstruction was confined to one line the cars went 
back to a bye pass and thus crossed over. The car traflie was greatly 
disorganised, and much inconvenience caused. There had been numerous 
prior breakdowns of that motor waggon. 

Мг. SHEPHERD, for defendants, urged that unless it conld be shown 
that defendants ran a motor waggon which they knew would break down 
and delay the traflic there was no case to answer. This breikdown was 
an accident. There had been several prior accidents, but none of these 
was caused by the motor waggon being defective. 

After hearing evidence, his Honour said he could not find there had 
been negligence, and he entered judgment for defendants, with costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the vacant posiiton of assistant 
lecturer and demonstrator in the physics department of the Tech- 
nical School, Sunderland. Salary £150 per annum. Applications 
to the secretary to the Education Department, Mr. T. W. Brvers, 
15, John-street, Sunderland, by Tuesday, Juno 21. See also an 
advertisement. 

A first-class electrical engineer із wanted, with experience in the 
design of c.-c. machinery. See advertisement. 


A machine draughtsman, experienced in а.-с. and d.-e. works, із 
required by the Electric Construction Co., Bushbury Works, Wolver- 
hampton. Applications to the manager. See an advertisement. 

Applications are invited for the position of borough electrical 
engineer at Salford. Salary £500 per annum, rising to £700, Ap- 
plications to the town clerk, Мг. L. C. Evans, by June 13. 

The Council of the University of Manitoba, Winnipeg, Canada, 
require a lecturer in electrical engineering. Salary $1,500 a year. 
Apulications to the Registrar by June 25, 

Kent Education committee require an assistant master in the 
electrical enginecring department of the Technical Institute, Gilling- 
ham. Forms of application from Mr. J. Thompson, Town Hall, 
Chatham, and applications to the Director of Further llucation, 
Mr. В. L. Wills, M.A., Technical Institute, Gillingham, by June 20, . 

Hull Education committee require а chief lecturer on engineering | 
for the Municipal Technical College. Commencing salary £250, 
Forms from the Secretary, to whom applications by June 17. 

An assistant engineering lecturer із required at Coventry Municipal 
Technical Institute. Salary £150, rising to £180. Forms from the 
Secretary. Applications by June 14. 

Professors of engineering, chemistry and mathematics and physics 
are required for Queensland University. Salary, in each case, £900, 
Applications to Agent-General for Queensland, London, by Aug. 31. 
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Bermondsey (London) Council want a man to take charge of public 


arc lamps. Wages £2. 5s. Applications by June 17 to the Town 
Clerk. 


Bethnal Green (London).—Last week the Council were again 
recommended to take steps to afford to occupiers of premises within 
the borough a supply of electricity by entering into an agreement 
with Shoreditch Council, on the basis of the alternative flat rate 
scheme of the latter authority, for seven years, The recommendation 
was adopted by the casting vote of the Mayor. 


Bognor.—The Chichester Electric Light Co. will apply for a pro- 
visional order. 


Mr. Chas. Merrall has been appointed engineering clerk of works 
at the new asylum, Colchester. 


Mr. G. J. Walmsley, M.Sc., of the Grammar School, Ashbourne, 


has been appointed lecturer in mathematics at the Municipal Tech- 
nical Institute, Belfast. 


Dr. F. Gnauth has been appointed general manager of the Felten 
& Guilleaume-Lahmeyerwerke, A.-G., Mülheim-on-Rhine. 


t 


Bournemouth.—On Tuesday the Council referred to a committee 
of the whole Council a recommendation from the Tramways com- 
mittee that, subject to approval of the Board of Trade, the present 


conduit system in the centre of the borough be abandoned and the 
overhead system substituted. 


Braunton.—The Parish Council which is negotiating with Ed- 
mundson’s Electricity Corpn. for the electric lighting of the district, 
has decided to consult an electrical engineer on the proposed scheme. 


Bridlington.—The Council have decided to carry out further elec- 
trical illumination work at a cost of £200, 


EDUCATIONAL NOTICE. 


City and Guilds of London Institute.—The entrance examinations 
of the City and Guilds Central Technical College, Exhibition-road, 
and the City and Guilds Technical College, Finsbury, are held in 
September, and the sessions commence in October. 

Both institutions provide courses of instruction in engineering, 
chemistry, mechanics and mathematics, &c. Particulars of entrance 
examinations, scholarships and courses of study may be obtained 
from the respective colleges or at the head offices of the Institute, 
Gresham College, Basinghall-street, London, E.C. The Central 
Technical College is intended for higher technical instruction for 
day students not under 16 years of age, preparing to become civil, 
mechanical or electrical engineers, chemical or other manufacturers 
and teachers. The college is a school of the University of London, 
and forms the engineering section of the Imperial College of Science. 
The courses of the study for the associateship of the Institute cover 
а period of three years. The Finsbury College is designed for day 
students preparing to enter engineering and chemical industries 
and for those who have already served an apprenticeship and also 
for evening students. The day courses in mechanical or electrical 
engineering cover two years and those in chemistry three years. 


Burnley.—The Electric Tramways committee have decided to 
purchase two tramcars at £753. 138. 6d. each. 


Camborne.—The Urban Electric Supply Co. have submitted to 
the Council details of a scheme for supply of electricity for power 
in this and adjoining distriots. Overhead cables will be employed, 


and the proposed route has been sanctioned by the Highways 
committee. 


Canada.—An electric railway from False Creek to Point Grey and 


New Westminster is to be constructed by the Vanoouver-West- 
minster Terminal Railway Co. 


Carlisle.—The Council will apply for a provisional order to extend 
the electricity supply area into the rural districts, 


Costa Rica.—A private company has obtained a concession for 
| E the electric lighting of the Port of San José. 
Accrington.—On the recommendation of the Electricity com- 

mittee £550 has been appropriated out of the past year's profits on 


the electricity works to a relief of ratea. 


Aldershot.—The Council have applied for sanction to a loan of 
£2,000 for extensions of the electricity supply cables, &c. 


Argentina.—The “ Review of the River Plate” states that a 
company has been formed at Olavarria with a capital of $200,000 
to acquire Mr. А. Brumana’s concession for electricity supply. 

The Cia. de Electricidad de la Provincia de Buenos Ayres have pur- 
chased the Mar del Plata electricity works of the Cia. de Electricidad del 
Plata for $1,000,000 (m.n.) of which $300,000 is to be paid in cash, 
$610,000 in 6 per cent. bonds and $90,000 by a mortgage taken up by 
the purchasing company. 

The Red Telefonica del Norte, Ltda., has been formed to acquire the 
tele; hone system of Herdalo & Со, at Colon and the extensions to the 
Pergamino and Rojas districts, and also to connect all the northern dis- 
tricts of Buenos Ayres and the southern districts of Santa Fé with 
Rosario, Buenos Аугез, &c. 

Atlantic Cable Rumours.—We have received the following note 
in regard to certain statements published in the daily journals : — 

One or two London newspapers have questioned the correctness of the 
statement made by the President of the Commercial Cable Co. (Mr. 
Clarence H. Mackay), in which he denied the existence of any foundation 
whatever for the rumours of а combination between the Commercial 
Cable Co. and the Anglo-American Telegraph Co. The Vice-President 
and General Manager of the Commercial Co. (Mr. George G. Ward) 
emphatically and positively reiterates all former statements that neither 
the Commercial Cable Co. nor the Postal Telegraph Cable Co. (its landline 
connection in the United States) have ever contemplated, or now con- 
template, such combination or any other. i 

Australasia.—The residents of Hay (N.S.W.) have endorsed the 
proposal of the Town Council to light the town electrically and use 
electric power at the waterworks and sewage works. 

A committee has been formed at Toowoomba (Queensland) to promote 
an electric tramway scheme. The manager of the Toowoomba Electric 
Lighting Co. (Mr. A. Gibson) has prepared estimates of cost, &c. t. 

Geelong (Victoria) local telephone system is being re-arranged by the | (British or foreign). | | 
Postmaster-General's department, and a new switchboard framework The following are import duties under the Tariff which has been 
is being installed. A further improvement will shortly be made by the | approved by the Japanese Diet, and come into force on à date to be 
adoption of a modern branching multiple switchboard. | E fixed by Imperial Ordinance :— 

Austria-Hungary.—Agram Municipality are purchasing additional Insulated electric wires, armoured with metals (other than submarine): 
plant for their electricity works at а cost of about 420,000 kroner | Combined with india-rubber or gutta-percha, 11 yens per 100 kin (19s. per 
(£17,500). | cwt.), ditto, not combined with rubber or gutta-percha, 5:50 ven n. 

Aussig municipal authorities are about to construct an electric | 100 kin. (9s. 6d. рег cwt.) ; flexible cords combined with silk, 25 per Nee ч 
tramway from Pokau to Tellnitz. ad val; ditto not combined with silk 18 yen per 100 kin (£1. 11s. 19. pe 
y o aus | : ewt.) ;. other electric wires, combined with india-rubber or gutta-percha 
Battersea (London).—Subject to the Г. & S.W. Rly Co. bearing 14:50 yen per 100 kin (£1. 5s. 0\4. per cwt.); ditto not combined with 
cost of work, services are to be laid to four of the company's signal | india.rubber or gutta-percha, 25 per cent. ad val; tyres for locomotives 
cabins for electrically operating the signals at an estimated cost of | and other vehicles, running on rails, 1-50 yen per 100 kin (2s. 7d. per cwt.); 
£296. 5s. parts of automobiles, exc uding motive machinery, 30 per cent. ad val. 


Coventry.—On Wednesday an inquiry was held into the applica- 
tion of the Corporation to borrow £54,200 for extensions of the 
electricity supply undertaking. 

Part of the proposed loan was stated to be to cover cost of obsolete 
plant and part for new plant, there being applications for power from 
the Daimler Motor Co. and other manufacturers, and it was estimated 
that the proposed expenditure would be sufficient for five years. The 
town clerk (Mr. G. Sutton) gave a sketch of the financial position of the 
undertaking, and said the Council had adopted the policy of endeavour- 
ing to sell the current at such a low figure as would attract customers 


and it was intended to reduce the charge to both manufacturers and 
private consumers. 


Cuba.—The ‘‘ Chamber of Commerce Journal" states that the 


average annual value of the imports of electrical machinery into Cuba 
from 1905 to 1907 is officially stated at $70,000. 

Of this the U.S.A. sent $50,000 worth, and the U.K. $18,000. Electric 
lamps imported averaged $40,000 per annum, of which the U.S.A. 
supplied $24,000 and Germany $10,000 worth. Dynamos from 10 kw. 
to 50 kw. and single phase motors of } to 7 н.р. are most in demand. 
There is an opening for metal filament lamps. The best means of secur- 
ing business is to appoint a tr veller speaking English and Spanish, and 
representing one or more firms, and to establish а dcpot at Havana, 16 
being practically useless to canvass for orders by correspondence, as the 
country is well worked by Americans and Germans. 


Customs Duties.—A recent supplement of the Customs Tariff 
Guide states that the following duties are leviable (according to 
recent decisions). оп wireless telegraph plant imported into the 
Australian Commonwealth States : — 

Stepdown transformer, induction coil (for a.c. motor), variable coil (for 
a.c. motor), motor (under 200 н.р.), resistance coil, impedence coil (for 
a.c. motor), and resistance starter 20 per cent., ad val. (for British or 
foreign goods) ; spark gap, receiving instrument, morse key, leyden Jars, 
high frequency protector, lightning arrester, and zinc insulators (s0- 
called) 174 per cent. for foreign and 10 per cent. for British goods; 
porcelain insulators, 25 per cent. (British 20 per cent.) ; ammeter. 5 per 
cent. (British free) ; voltmeter, switches, cut-outs, and wire, n.e.i., free 
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Darlington.—In future, theatres and music halls, which are not 
likely to make a large demand on the electricity works until after 
6:30 p.m., and which use not less than 10,000 units per annum, are 
to be charged at a flat rate of 234. per unit for lighting. 


Dundee.— The additions to the public baths are to be wired at а 
cost of £129. 153, 


Eastbourne.— The Г.С. Board has sanctioned the borrowing of 
51.835 for condensing plant. 


Edinburgh.— The electric tramway from Ardmillan-terrace to the 
new markets at Gorgie was opened for traffic on Wednesday. 


Electricity Supply in Hanley.—Mr. C. H. Yeaman, chief electrical 
engineer at Hanley, forwards a pamphlet which he is issuing in push- 
ing the claims of electricity in that town. The first few pages give 
some very good reasons why electricity should be used rather than 
gas, and two illustrations show what has been done in the way of 
lighting in that town. The remaining pages of the booklet are on 
power supply, and consist principally of illustrations showing where 
and for what purposes motors are being used in Hanley. 

As might be expected, pottery works figure largely amongst the con- 
sumers, though such apparatus as sausage- making machines are also to 
be found. The book, in general, is excellently got up, and if there is one 
eriticism to make it is that the paper used should in future be of rather 
better quality, as the half tone blocks do not come out quite so well as 
they might. 

Exhibitions.—The fourth annual Business Exhibition will be held 
at Olympia, London, from Oct. 13 to 22 next. Particulars from the 
Secretary, 2, Breams- buildings. London, E.C. 

At the British Consulate at Colima (Mexico) a room has been set 
apart for the exhibition of specimens and samples of British goods. 
These must not be large and must be accompanied by cards giving 
prices and address of exporter or agent. 

Particulars may be obtained from Signor R. Martinenghi, Societa 
Mostra Politecnica, Milan, as to charges for space, &с., at the Permanent 
Technical Exhibition at Milan. | | 


Felixstowe.—Some time ago the Council applied for sanction to a 
loan of 4,500 for a Diesel oil engine, dynamo, &c., but before com- 
plying with the request the L.G. Board ask that the balance of 
£2,636. 18s. 3d., borrowed under the authority of previous sanctions 
and not spent, should be invested in authorised securities and treated 
a8 a sinking fund. 


France.—A concession for constructing and working about 88 
miles of tramways at Bayonne has been granted to a French company. 

Frome.—The Council have decided to transfer their electricity 
undertaking to Edmundson's Electricity Corpn., which has hiterto 
worked it on lease, the Council providing the capital and paying 
interest and sinking fund charges. 


German East Africa.— The “ British and South African Export 
Gazette” states that a 30,000 н.р. plant is required in connection 
with the projected electric power installation at the Pangani Fields. 


Grimsby.—The Lighting committee recommend the Council to 


apply for sanction to borrow £4,000 for mains extensions and 
£1,500 for services, 


Holland.—An application has been lodged for a concession for 
electric tramways from the Hague to Leyden, via Wassenaer. 

It is probable that Nijmegen Council will shortly take over and 
convert to electric traction the steam tramways of the Nymeesche 
Tramweg maatschappij. 


India.—'" Indian Engineering" says the Railway Board have 
sanctioned the commencement of the work of electric lighting and 
ventilation of the southern portion of the station buildings and two 
platforms at the Howrah station of the East Indian Railway. 

In connection with the working of the Mysore Cauvery Falls power 
undertaking, the outlay on the scheme exceeded the budget grant for 
the past year (R.5.40,000) by R.10,33,040, owing to the adjustment 
of a sum of В.11,27,685 towards the new depreciation fund. Revenue 
during the year was R.17,46,295 and working expenses were R.2,97,000. 
Out of R.79,97,234 spent on the scheme up to June, 1909, a net revenue 
of R.56,11,697, ог 70-17 per cent. of the capital expenditure, has been 
realised. The third installation of the works was practically completed 
during the year. 

A proposal is before the Cochin Durbar to connect Tripunitrah, the 
seat pf H.H. the Rajah’s family, with Ernadulam by means of an electric 
tramway. 

LM.E.A. Glasgow Convention.—We are asked to state that the 
special arrangements made by the Electrical Press (Ltd.) for journey- 
Ing to Glasgow from Euston next week is extended to all who are 
journeying by the 2 o'clock train on Monday, June 13. Saloons will 

provided on that train, which, leaving Euston at 2 p.m., calls at 
Willesden at 2:10, Rugby 3:40, Crewe 5:55, Preston 6:18 and Carlisle 


London. y immediate ith, 37-38, Strand, 
London, W.C. lately to Mr. W. Alderson Smith, 37 
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Inquest.—An inquest was held on Friday into the death of Edward 
Abbott, who was killed at the Glamorgan Colliery, Liwynypia, on 
Ist inst. 

The evidence showed that a haulier named Doe) was driving a horse 
attached to two trams at the brickyard, when the horse fouled two stay 
wires supporting a derrick, and received an electric shock which killed 
it. Abbott was seen clutching hold of the hind tram, to which the 
horse was attached. The power was cut off at the power station, but it 
was found that Abbott was dead. 

Mr. Duncan M‘DOoNALD, electrical engineer, thought the accident was 
caused through the breakage of an insulator at the top of the derrick, 
supported by wire stays. The horse received a shock and fell against the 
stays. The stays attached to the derrick holding the electric cable were 
evidently affected bv the broken insulator. А part of the rubber casing 
being broken caused a surface leakage. and it was evident that Doel's 
horse came within the influence of the leakage, causing it to plunge and 
fall across the stays. 

The CoRoNER, in summing up, said the question was whether the 
system now working was a good one. 

The jury returned a verdict of “ Accidental death,” adding that no 
blame was attached to anyone. | 


Islington (London).—The Council have decided to obtain the 
opinion of Sir Alex. Kennedy, at a fee of 50 guineas, on the report 
of the borough electrical engineer (Mr. A. Gay) recommending an 
increase of the capacity of certain of the electric supply mains. 


Italy.—The Ministry of Public Works have approved the applica- 
tion of Andreucci, Allegra e Cia for a concession for the construction 
and working of an electric railway from Rome to Nettuno, via 
Anzio, 


Japan.—The Musaski Electric Railway Co. have obtained a 
charter to construct an electric railway on the standard gauge from 
Yokohama to Tokio. It is stated that this will be the first standard 
guage railway in Japan. 


Kent Tramway Scheme.—Maidstone Corporation are considering 
a scheme for constructing an electric tramway between Maidstone and 
Chatham, a distance of nearly 7 miles, It is estimated that the cost 
of the scheme would be £60.000, and the yearly net profit about 
£2,000. The consulting engineer is Mr. S. Se!lon. 


Leyton.—The engineer and manager of the Lea Bridge Gas Works 
has applied for a supply of electricity for a 7 н.Р. motor at the gas 
works for increasing the pressure of gas, and having regard to the 
fact that the motor will be chiefly used in the evening, a charge of 
4d. per unit is to be made for current. | 

Mr. D. Н. Bogyis-Rolfe, district auditor. has made various recom- 
mendations, in his report on the accounts of the tramways and electricity 
supply departments for the year ended March 31, 1909, and especially 
in regard to the keeping of stores. | 

The Electric Light committee, while admitting that improvements, to 
secure which steps have now been taken, may he effected they are 
unable to agree with the auditor's conclusions. 


Lincoln.—At the meeting of the City Council on Tuesday it was 
reported that the net profit on the electricity undertaking during 
the past year was £2,503, or £5 less than in 1908-9, and on the tram- 
ways a deficit of £44. 


Metropolitan Association of Electric Tramways Managers.—.A 
meeting of the members of this association was held on the 3rd inst., 
at the offices of the Metropolitan Electric Tramways, Ltd. (Finsbury 
Park, N.). Among those present were: Messrs. Н. Е. Blain, West 
Ham (acting chairman), F. Schofield (Leyton), C. Mittelhausen 
(Bexley), Mr. Ullmann (East Ham), W. Murray (Walthamstow), 
T. B. Goodyer (Croydon) (hon. secretary), A. H. Stanley (managing 
director, London United Tramways), W. Е. Hammond (Metropolitan 
Electric Tramways), and V. Mason (South Metropolitan Electric Tram- 
ways); W. Binns (Reading) being also present by invitaiton. 

Letters regretting inability to attend were received from: Sir 
Clifton Robinson and Messrs. J. К. Bruce (L.C.C.), A. Covenay (Erith) 
and A. G. Balfour (Dartford). 

The How. SECRETARY reported that he had received further com- 
munications from Amerca respecting the registration of accident 
claims; that, on request, he had supplied a schedule cf the “Through 
running arrangements " in the metropolitan area to the Public Service 
Commission, Fourth District, New York, and that he had been invited 
to join, as representing thc Association, a committee for the protection 
cf electrical industries. 

Mr. Н. E. BLAIN explained the views of the hon. secretary and himself 
as to the preliminary course which should be adopted in connection 
with the proposed central bureau for the registration of claims, and tho 
proposition was ngreed to. 

The company then left by special car (provided by the Metropolitan 
Electric Tramways, Ltd.) for a visit of inspection to the car repair works 
at Hendon. They were shown over the shops by Mr. J. Devonshire 
managing director of the company. and Mr. A. H. Pott, the chief enci- 
neer; and the members were extremely interested in the various appli- 
ances and arrangements which they inspected. Mr. Pott demonstrated 
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the methods used in the company's motormen's training school, by 
which the visitors were very much impressed. 


Mr. Brais, on behalf of the agscciation, requested Mr. Devonshire to 


convey the appreciation of the members to his fellow directors for their 


kindness in both facilitating the reception and also for kindly providing 
tea. He also thanked Mr. Pott for his courtesy in giving the necessary 
iaformation in connection with the exceptionally inte resting and instrue- 
tive inspection just completed. 

Mr. DrvoNsuiRE suitably replied, and subsequently the members 
returned to London and were entertained to dinner by Mr. Stanley, 
who was accorded а hearty vote fo thanks for his hospitatty. 

Middlesbrough.—The borough electrical engineer (Mr. Н. М 


Taylor) has reported upon the present scale of charges for electric 
current. 


In view of the future use of metal filament lamps Mr. Taylor thinks 
it unwise to make a general reduction in prices. He suggests that they 
should make a reduction this year to large consumers by reducing the 
price per unit after the first 1,000 units per quarter from 31d. to 34. A 
further reduction might also be made to theatres and music halls after 
the first 1,500 units per quarter from 3d. to 24d. per unit. The general 
use of metal filameat lamps in theatres and musie halls is impossible 
(continues Mr. Taylor) owing to the amount of vibration, and thus they 
were unable to obtain the reduced cost of light by which private con- 
sumers were able to benefit, Power charges should be reduced from 24, 
per unit for 250 hours" use of the maximum supply demanded. per 
quarter and Id. thereafter, to 2d. for 200 hours! use and $d. thereafter, 

Mr. Taylor's suggestions have been adopted by the Electric Supply 
committee. 


North Berwick.— Messrs. Crompton & Co.'s terms for the erection 
of electricity supply works were considered by the Council on Tues- 
day, but it was decided to adjourn consideration of the matter until 
a formal agreement is prepared. 

Northampton.—The extension of the tramways to Far Cotton is 
projected at an estimated cost of £14,560. 


Nuneaton.— The Council have decided to withdraw their applica- 
tion to the L.G. Board for sanction to a loan of £2,155. and to sub- 
stitute an application for £4,804, so as to provide extensions of the 
electricity undertaking during the next three years. 

Peterhead.— Recently Messrs. Jas. Simpson & Son asked the 
Council to allow an underground pipe to be laid to enable them to 
give a supply of electricity to a shop in the new post office, buildings, 
but the Council insist. as а condition. that the firm must generate 
cleetricity by gas-driven plant, the town gas being used. 

Rotherham.—' The Council is to apply for sanction to borrow 
£27,832. 7s. for the electricity undertaking. including £10,000 for 
mains and transformers, £3.000 for а 1.000 kw. turbo-alternator, 
condensing plant and switchboard, £6,175 for 34 miles h.t. feeder 
cable, £2.222 for feeder and distributor mains for Broom district, 
£1,050 for a 250 kw. rotary converter set, £1,172 for a 250 kw. trans- 
former set and h.t. switchboard set (for generating station), and £975 
for equipment at Howells, Wincobank. 


Russia.—A German Consular report states that there is an in- 
creasing demand іп the Naratoff district for electrical material and 
accessories, and the inhabitants evince a desire to have electric 
light in their houses. 


Shoreditch (London).—The Council will give a bulk supply to 
Bethnal Green at one or more points on the boundary at the follow- 
ing rates :— 

250,000 units per annum, and under 500,000, 1.154. per unit; under 
750,000, 1-18. ; under 1,000,000, 1-05d.; 1,000,000 and over, id., 
subject to à seven years! agreement and a coal clause providing for any 
rise or fall in coal to be followed Бу а corresponding rise or fall in charges. 


Sheffleld.— An inquiry was held on Tuesday into the application of 
the Corporation for sanction to borrow £78,207 for extensions of the 
electricity undertaking. 

The Inspector (Mr. Н. Ross Hoorer) said he understood the applica- 
tion мах for thc extension of the buildings at the Neepsend station and 
the installation of additional generating plant. At Neepsend the capa- 
city was 7,000 kw., and at Sheaf-street 4,000 kw.. total 11.000 kw., and 
the maximum demand last winter was 6,080 kw., which showed that there 
was barely sufficient. plant to be able to meet the demand if anything 
happened to. the 4,000 kw. machines. The estimated. demand. next 
winter would be approximately between 8,000 kw. and 8,500 kw. That 
being so, he thought it was clear that some additional plant was necessary, 
and the proposal was to duplicate all the existing large plant. They had five 
boilers at Neepsend, with a steam capacity of 155,000 Ib. On that they 
had at present a load of 5,500 kw., and, taking that as a mean of 184 lb. 
per kilowatt, there was necessity for additional boiler power. "ће build- 
ings would be erected on land purchased for electric lighting purposes. 
They conformed to the by-laws, and the work would be carried out by 
contract. No tenders had been as yet invited. Continuing. Mr. Hooper 
said: ‘DT told Mr. Fedden last night that the poliey of the Board now 
in regard to these large applications for additional plant was, in the first 
instance, to approve the expenditure, but to defer the issue of sanction 
until furnished with an amended estimate based upon the tenders which 
had been accepted, their object being that the amount of the sanction 


should approximate as closely as possible to the expenditure, and thus 
do away with the old method of not having enough or having too much." 
Mr. Fedden had informed him that 57.450 would be required this year, 
and that, therefore, it was desirable for sanetion for that amount to be 
given at once. When the tenders had been accepted for the buildings 
and plant an amended estimate would be furnished, and the Board would 
be asked to issue sanction on those lincs. 

The Town CLERK concurred, and said he could not do better than 
accept the outline of the position given by the Inspector. 

The Electric Supply Committee have decided to reduce the price of 
el:ctric current from 4d. to 2d. per unit. 

Mains extensions are to be carried out at an estimated cost of £490. 

The Glossop-road new baths are to be illuminated by incandescent 
clectric lamps. | 

The tramway track in a portion of Attercliffe-road is to bo relaid at a 
cost of £4,700, the centre poles are to be taken out, and span wire con- 
struction erected. 

The old music hall in Surrey-street, which is being fitted up as a 
lending library and reading room, is to be wired by the electric supply 
depart ment of the Corporation at a cost of £81. 9s. 6d. 


South Africa.— The “ British and South African Export Gazette ”’ 
states that orders from South Africa have been placed with Butters 
Bros, & Co. (Glasgow) for electric cranes and with H. Simon Limited 
(Manchester) for electric motors. 

Johannesburg Corporation are on the market. fer 1,000 5-ampere, 
153 10-ampere, 80 20-ampere and 20 40-ampcre meters. 

The Consolidated Goldfields of South Africa will shortly require a 
number of electric pumps. 


An electric pumping plant was recently imported for the Ruia Mine, 
Rhodesia. 
Stevenage.—The Board of Trade are inquiring of the Council as 


to the steps taken to carry out the provisions of the electric lighting 
order of 1902. 


Swansea.— The Electricity committee has discussed the possi- 
bility of competition with the Harbour Trust in the supply of elec- 
tricity, and a conference is to take place on the subject. 


The assessment of the electricity works has been increased from 
£1,300 to £3,300, 


Warrington.—An inquiry was held on Wednesday into the Coun- 
cils application for sanction to borrow £7,420 for extensions of the 
electricity works. 

The deputy town-clerk (Mr. A. T. Hallaway) said the money was 
required for additional generating plant at the electricity station. Thero 
waa an increased demand for current, and no extensions to the present 
buildings would bc required, with the exception of a shed for the switch- 
board. 


Technical details were given by the borough electrical engineer, Mr. F. 
V. L. Mathias. 

Wednesbury.— The Council are recommended to apply for sanction 
to a loan of £4,000 for the extension of the plant at the electricity 
works. 

The Council have received sanction to a loan of £2,858 for the elec- 
tricity undertaking, viz., £1.300 to defray expenditure on mains from 
April 1, 1909 (loan to be repaid in 25 years) ; £750 for services (Lo years), 
and £808 for meters, to defray excess expenditure up to April 1. 1909 
(£208), and expenditure from April 1, 1909 (£600), the loan to be repaid in 
five years, 

West Bromich.— The Council have applied for sanction to a loan 
of £11,386 for extensions of the generating plant at the electricity 
works, additional feeder and distribution cables, &c. 


Wimbledon.— At the last meeting of the Council the new chair- 
man of the Electric Lighting committee. Coun. Dudley Stuart, 
made an interesting statement on the position of the electric supply 
department. 

He said he wanted it to be understood that the electric Tight under- 
taking was started purely for street lighting, at a time when the town was 
having some difficulty with the gas company. Since then they had not 
come on the rates for a single penny, Last year they made 2 gross profit 
equal to 9:14 per cent. on the capital outlay. И they put 4:07 per cent. 
(£7,653, би. 6d away for depreciation and to reserve. they would have 
still an equal amount to pay shareholders’ dividend if they were a private 
company. The surplus, to the extent of £10,080, had been applied to 
reserve, which was equal to 5-07 per cent. on the capital Jn addition, 
they had paid over £6,000 in rebef of the rates. 


Wireless Telegraphy.—It is announced that a wireless tele- 
graph station is to be erected on the top of Pikes Peak, Denver, 
Colorado, U.S.A.. to be employed as the midway transmitting and 
receiving point for wireless telegraph transmission from the Atlantic 
to the Pacitic Coast. 

Wireless Telephony.—The ‘‘ Western Daily Press" (Bristol) on 
June 6 contained a lengthy report of sume experiments which are 
being carried out at New Passage, near Bristol, by Mr. Grindle 
Matthews. It was at New Passage where Mr. Raymond Phillips 
“ wireless controlled airship,” which has been on view at the London 
| Hippodrome, was constructed. The object of the experiments 
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described in the Bristol journal is the development of the wireless 
telephone and the wireless operation of torpedos. 


L.C.C. Electrical Staff Dinner.—The first annual dinner of the L.C.C. 
Tramways electrical staff (Greenwich North and South sub-stations) 
was held on June 1, Mr. John Н. Rider, М.Г.Е.Е., presiding, sup- 
ported by Mr. J. Shepherd, Mr. E. L. Pope, Mr. T. L. Horn and Mr. 
Walker. 


About 70 members of the staff were present. After the loval toasts 
an excellent musical programme was carried out, the whole of the con- 
tributors being members of the staff. 

The toast * Our Chairman” was proposed by Mr. С. S. WRIGHT, who 
referred to the excellent design of the electrical system under Mr. Rider's 
charge. 'lhe toast was drunk with musical honours. 

The CHAIRMAN responded, and in the course of an interesting speech 
advised his hearers that the оу way to attain success in the electrical 
profession was to keep plodding on steadily, and to scize every oppor- 
tunity that presented itself. He impressed on the staff the necessity for 
debating electrical problems amongst themselves, and urged as many 
аз could to join the Institution of Electrical Engineers, concluding by 
stating that the success of the L.C.C. tramways was due in a great 
measure to the efficient way in which the staff carried out their dutics. 

In proposing * The Committee," Mr. WALKER referred to the difficulty 
in arranging a function of that kind, owing to the majority of the staff 
being on shift work, and the large area covered by the system. 

Mr. А. L. JOHNSON responded, and expressed gratification that so 
many were able to be present. The representatives of the committee 
present included Messrs, Е. Scott, C. S. Wright, Н. Storey, C. А. Butcher 

nd А. L. Johnson (hon. зес.). 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Aberdeen.—The traffic receipts of the tramways department for 
the past year were £70,076, compared with £70,744 in 1908-9, and 
the total receipts were £71,116, a decrease of £563. 


Bootle.—The accounts of the electricity department for the year 

ended March 31 show total revenue £19,194, including £10,839 from 
зме of current by meter, £5,837 for current supplied by contract 
and £2,476 for public lighting. 
А Total expenditure was £9,016. Out of the gross profit of £10,177, 
interest on mortgage debt (£2,620), instalment of principal moneys 
(£2,044), and sinking fund (£2,194) were paid, leaving a net profit of 
£3,365 (compare: with £1,805 in previous year). £1, 926 was transferred to 
resorve, and £1.440 applied in relief of local rates. 3,143,501 units were 
generated, 1,250,937 sold to private consumers by meter, and 1,213,355 by 
contract and 297,644 were supplied to the public lamps, of which there 
are L74 ares and small lamps, equivalent to 680 8 c.p. The total maxi- 
mum supply demanded was 1,260 kw. £112,633. 148. 9d. has been 
borrowed, of which £34,036 has been repaid. Works costs were 0584. 
per unit sold (against 0:67d.) and total costs 0-784. (0°89d.); interest 
required 0.234. (0:24d.) and instalment of capital and sinking fund 0737d. 
(as in previous усаг). Total 1-38d. (1.5d.) 

Bradford. —"T'he total revenue of the tramways department for the 

past year was £259,696, an increase of £15,462. 
_ The total expenses were £170,699, an increase of £503, and after paying 
Interest, (£22,407), income tax (£2,250), rent of leased lines (£4,137), 
repayment of mortgage loans (£1,112), and sinking fund (£29,342), there 
Was a net profit of £32,365. of which £20,000 is to be allocated to relief 
ef rates and £12,355 to reserve and renewals account. ‘The increase in 
the receipts was due to improved traffic (£14,208) and increase in parcels 
department (£819). Receipts рег car-mile were 10-977d., against 
109-564. Passengers carried were 50,518,813, against 47,660,011, The 
increased receipts were mainly due to the institution of through running 
hetween Leeds and Bradford, the takings for through tickets being 
£5,454, Tho number of tickets issued free to blind passengers was 
$3,852. The total capital expenditure is £930,113. 


Burnley.— The total capital expended on the municipal tramways 

at March 31 was £198,365. an increase of £5,269 on the year. 
_ The traflie revenue was £65,295 and the total receipts 565,525. Deduct- 
ing the working expenses (£41 ,570), the gross profit was £23,955. Interest 
and sinking fund came to £10,834, and after paying rents for leased lines, 
Income tax, &e., placing £6,000 to reserve and £1,000 to contingencies, 
the balance (£3,232, 133. 114.) was transferred to the Borough Fund 
account. 12,914,113 passengers were carried, against 12,176,782 ; and 
1,263,118 car-miles run, against 1,220,224, The average fare per pas- 
senger was 1-22d., against 1-204., and the traflic receipts per car-mile 
were 12-224, against 12.414. 

Canterbury.—' The total revenue of the electricity department 
for the year ended March 31 was £9,370, including £8,840 net for 
electricity for public and private lighting and power. 

Working expenses were £4,785 and gross profit £4,585. Interest on 
loans £1,564 and repayment of loans and sinking fund £2,415, and after 
paying one or two small items the net profit was £562, against £04. 
T expended is 507.593, an increase on the year of £1,214. 

0,353 units of electricity were generated ; 309.802 were supplied for 
private lighting and 172,007 for power and 206,143 for public lamps 


2 aren and 65; А 
(12 аген and 655 incandescents), The total maximum supply demanded 
was 465 kw. 


Colchester.— The net revenue from the sale of current for the year 
ended March 31 for private lighting and power was £10,990. 

The receipts from public lighting were £959 and from traction £2,948, 
the total receipts being £15,146, against £14,302. The total costs were 
£8,410, against £8,153, and after deducting interest (£2,195) and sinking 
fund, &c. (£3,073), writing off £872 for mechanical stokers and prepay- 
ment installations, and applying £240 in purchase of arc lamps for hire, 
there was a net profit of £414, against а deficit of £21. 16s. 114. Of the 
net profit, £214 has been placed to depreciation and the balance applied 
in relief of rates. The capital expended is £83.049, an increase of £2,815. 
The total costs were 1-47d. per unit, against 1-46d. 1,372,340 units were 
sold, against 1,344,177. "The equivalent of 56,191 8 c.p. lamps is con- 
nected (against 51,595 8 c.p.), and the maximum load was 895 kw., com- 
pared with 881 kw. 

Croydon.—For the year ended March 31 the total receipts of the 
electricity supply department were £64,982. 108. 2d., including 
£56,200. 10s. 8d. from the sale of electricity for private lightin `, 
power and traction, and £7,302 from public lighting. 

Total expenditure was £31,549 and gross profit was £33,433. After 
paying interest (£10,681), sinking fund and instalment of loan repaid 
(£11,614), and income tax (£1,353), the balance profit was £10.466, 
against £9,443. Total capital expended is £348,341, an increase of 
£4,877. 1,961,395 units were generated; 621,008 were supplied to the 
publie lamps and 3,600,941 to the tramways department, and 2,349,646 
were sold to private consumers. There are 419 public ares and 317 in- 
candescents, and the total maximum supply demanded was 3,319 kw. 

In the report of the borough electrical engineer (Mr. А. C. Cramb) it is 
stated а ће use of the metal filament lamp has continued to exercise 
a marked effect on the output, and although the net increase in con- 
sumers compared with two years ago is 617, the electricity sold for light- 
ing is only 18.000 units more. Reductions in prices have also affected 
the tariff. Although the output increased by 531,044 units, the increase 
in revenue was only £332. 28. 74. The cost of generation was £2,989 less, 
and the cost of coal decreased from £13,566 to £10,528. The load factor 
was 22-85 per cent., an increase of 1-93 per cent. There are 3,593 con- 
sumers, an increase of 338. During the year 253 arc lamps have been 
replaced by high candle power metal filament lamps with satisfactory 
results. 'There has been a satisfactory increase in the demand for power, 
the total horse-power in motors being now 1,070, and there have also 
been as number of inquiries for electric cooking and heating. 


Eastbourne.— The accounts of the electric supply department for 
the year ended March 31 show total capital expenditure of £173,533 
an increase of £2,546 during the year. 

The total income was £25,144 (against £25,109), and included £21,121 
from the sale of ele^tricity for private lighting and power and £2,020 from 
publie lighting. The working expenses were £11,282 (against £11,517). 
leaving a gross profit of £13,861, and after paying interest, sinking fund, 
Фе. (£11,661), there was a net profit of £2.200 (against £1,938), which was 
added to the balance in hand from which £1,500 has been placed to 
reserve, leaving £6,147. The works costs were 1.364. (agoinst 1:404.) 
per unit, and the total costs 1:924, (against 1:939). 1,640,200 units were 
generated. and 1,249,718 units. sold (960,120 for private lighting, 
140,506 for power and 149,092 for public lighting). The load factor was 
12-99 per cent. (against 13:13), and the maximum load was 1,098 kw., 
against 1.096 kw. The total connections to the mains (including 117 
motors and 97 are lamps) are equal to 111,755 30 watt lamps (against 
105.719). and the consumers number 1,584, against 1,426. The units 
sold for private lighting decreased by 2-6 per cent. (against an increase 
of 0-3 per cent.), and the revenue from private lighting decreased. bv 
£165, but power showed an increase of £107. There are 117 motors of 
311 в.р. (including 74 on hire) connected. 


Glasgow.— During the year ended May 31 the tramways depart. 
ment carried 222,730,571 passengers, an increase of 986,002. 

The average track (single? mileage open was 1881 miles, an increase 
of 8 miles; traffic receipts per car-mile were 10-225d., decrease 0-0374. 
A number of extensions (2:8 miles) were opo ned for traffic since June 1. 


Gloucester.—The total receipts of the light railways for the year 
ended March were £16,372, including £15,342 traffic revenue. 

The operating expenses were £12,268, and the gross profit was 64.104. 
Interest required £4,833 and repayment of loans £? 217. 3,843,553 
passengers were carried and 603,211 car-miles run. 597,739 units of 
electric current were consumed for traction and car lighting. The 
capital expended is £131,300. 19s. 44. : = 

Nottingham.—The accounts of the electricity department for the 
year ended March 31 were adopted by the Corporation on Monday. 

The city electrical engineer (Мг. Н. Talbot) reported that during the 
past year two additional steam dynamos were installed at St. Ann's station 
thus completing the equipment of the first half of the station. The 
total horse- power installed at the three generating stations is 17.345 нов. 
(Talbot-street station 8,925 H.P., St. Ann’s 7,700 n.p. and Easteroft 
destructor works 720 н.р.) There were 39 extensions of distributing 
mains, making the total length 58-91 miles, an increase of 1-69 miles. 
The number of applications for electricity was 3.801, compared with 
3,608, an increase of 193; the equivalent of 17.709 additional 32 watt 
lamps were connected ,making a total of 386,587. There has bes 
stea'ly increase in the use of electricity for power, 84 motors aggregating 
349 H.P.) having been connected during the year, bringing the total up to 
1,040 motors and 4,169 u.r. The number of units sold was as followa, 
viz. :—For lighting 3,893,241, power 2,164,277, traction 5,412,217, total 
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11,469,735, an increase of 16,939 units, 52-48 per cent. of the units for 
private lighting were sold at the reduced rate of 1}d. per unit. The total 
works costa were 0-99d. per unit (the same as in 1909), and the total costs 
were 1-604. (1-59d.) Although there were many additional users of 
electricity for lighting there had been a still further decrease in the 
number of units sold for that purpose, due to the increased use of metal 
filament lamps. In some cases consumers have made a saving of 50 per 
cent. in the cost of lighting (with an increased light), compared with the 
corresponding account when carbon filament lamps were used. The 
gross income was £02,459, and the expenditure £47,489, the gross profit 
being £44,969. Тһе sale of current. produced £89,607 ; and generation 


and distribution costs were £31,964 and £1.882 respectively. "The total | 


net income was £45,742. Interest on consolidated stock and loans, with 
contributions to sinking fund and instalment for repayment of loans 
(£13.204), &c., absorbed £28,957 ; and £16,700 ia to be contributed to the 
general district rate, leaving £83. 9s. 10d. to be carried forward. 

In moving the adoption of the report the chairman of the Electricity 
committee (Sir John Turney) said that the increase in the sale of current 
during the year had been the smallest since the undertaking was started. 
They regretted that the profits for the year was not larger, especially 
when they took into consideration the fact that they paid £1,800 less for 
coal. But for that good slice of luck, there would have been a big falling 
off. They had received an intimation from the Assessment committee 
that, although they were paying £6,000 out of their earnings in rates and 
taxes, the assessment was to be increased by £10,000, which meant that 


another £4,000 would have to be taken out of their earnings if the assess- 
ment was insisted upon. 


Peterborough.— The accounts of the electricity department for the 
year ended March show a deficit on the year's working of £1,801, com- 
pared with a surplus of £89 in 1908-9 


The deficit is mainly due to costs in thc arbitration proceedings with 
the Tramway Со (£1,016), and as a result of the case £267 was refunded 
to the company. Though the Corporation are supplying current to more 


lamps than ever before, the consumption was less owing to the extended 
use of metal filament lamps. 


St. Helens.—On the past year's working of the electricity under- 
taking the net profit was £1,031, of which £600 has been placed to 
plant renewal and accident fund and £431 carried to reserve fund. 
2,779,464 units were sold, an increase of 12 per cent. 


West Bromwich.—The capital expenditure on the electricity 


undertaking at March 31 was £75,118, an increase of £1,509 com- 
pared with 1909. | 


The income from the sale of current was £12,662. 17s. 3d., а decrease 
of £409. ls. 104. The total number of units sold was 2,010,608, а 
decrease of 1,377. The annual expenses were £6,902. 3s. 2d., against 
£6,740. 5s. 11d. The gross profit amounted to £6,348. 168. 3d., against 
£6,855. 19s. 84. Net profit was £1,756. Зв. 6d., decrease £686. 3s. 54. 

The net capital expended on the tramways is £134,786. The South 
Staffordshire Tramways (Lessee) Co. paid as rent of lines £8,606, less £502 
for income. After providing for sinking fund, &c., and taking into 


account bank charges and sundry expeases, the net profit on the rental 
of the lines was £246. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


ВЕІ ғАЅТ Harbour Commissioners are prepared to receive tenders 
for the construction, delivery and erection in their electric light 
station, Abercorn Basin, Belfast, of a direct-coupled steam engine 
and dynamo, with all requisite accessories. Specifications and form 
of tender, &c., from the harbour engineer, Mr. W. Redfern Kelly, 
M.Inst.C.E. Tenders to the secretary, Mr. W. A. Currie, Harbour 
Offices, Belfast, by June 22. бее also an advertisement. 


The Electricity committee of the County Borough of МЕМРОВТ 
(Mon.) invite tenders for the supply and erection of lt.. h.t. and 
e.h.t. switehboards. Specifications, &c., from the borough elec- 
trical engineer and tramway managers, Mr. H. Collings Bishop, 
M.LE.E. "Tenders to the Town Clerk, Town Hall, Newport, Mon., 
by Monday, June 27. See also an advertisement. 


Tenders are invited for supply of 36,000 incandescent electric 
lamps to the City of MELBOURNE. Specifications, forms of tender, 
&c., from the agents for the City Council (Messrs. Mellwraith, 
MeEacharn & Co. Proprietary, Ltd.), Billiter-square Buildings, 


London, E.C., to whom tenders by noon July 1. See also an adver- 
tisement. 


Tenders are invited by July 6 for the supply of cordless switch- 
boards to the Postmaster-Generals Department in Зоотн Avs- 
TRAJIA. Tender forms and specitfieation may be obtained at the 
Commonwealth Offices, 72, Victoria-street, London, S.W. See also 
an advertisement. 


The Electric Lighting committee of Ниш, Corporation invite ten- 
ders for supply and laying of electric mains, &c., required in connec- 
tion with the extension of the electric lighting mains during the 
period ending March 31, 1911. Forms of tender and specification 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND НАМОВООК.—ТЬе тодо Edition 
of the Big Blue Book is NOW READY, price 15s., poat 
free in the United Kingdom, 153. 9d. The volume 
brings а great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to February 16th. | | 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a hanly 
form. These are included in the того Big Blue Book, 
making it the most complete work of the kind ever 
published. 


from the City treasurer, Mr. T. С. Milner, and tenders, addressed to 


the chairman of the committee, must be delivered at the Town Hall, 
Hull, by noon June 20. | 


West Bromwicn Electricity committee invite tenders for the 
supply, delivery and laying of paper-insulated lead-covered feeder 
and pilot cables. Specifications, forms of tender, &c., from the 
borough electrical engineer and manager, Mr. W. A. Jackson, Elec- 
tricity Works, West Bromwich. Tenders to the chairman of the 
Electricity committee, Town Hall, West Bromwich, by noon June 20. 


Barnes Urban District Council invite tenders for supply of 
4,000 yds. of 0.25, 0.25, 1.25 вд. in. triple concentric cable, paper insu- 
lated, lead sheathed and jute served, suitable for a working pressure 
of 660 volts, manufactured in strict accordance with the British 
Engineering Standards committee’s specifications. Tenders to the 
Clerk to the Council, High-street, Mortlake, by noon June 14. 


Erith Council want tenders by noon June 20 for supply of а 


Lancashire boiler, mechanical stokers, superheater and pipework; a - 


750 kw. three-phase turbo-alternator, with surface condenser, air 


and circulating pumps and pipework. Specification from the Elec- 
trical Engineer. 


DEvoNPORT Corporation want tenders by noon June 15 for 12 
months’ supply of d.c. meters, paper-insulated cables, rubber- 
covered wires and cut-outs, lubricating oils., &c. Forms of tender, 
&c., from Borough Electrical Engincer. 


The Council of the University of BRISTOL want t»nders by noon 
June 11 for electric lighting and other electrical work in connection 
with the new chemical and physiological buildings. 


Specifications, 
&c., from the Registrar. 


Lonpon County Council require tenders by 11 a.m. July 5 for 
supply of 250 electric tramcar bodies and 250 electrical equipments 


for conduit and overhead systems. Specifications, &c., from the 
Clerk. 


RAWTENSTALL Corporation want tenders by July 1 for permanent 
way construction and supply of steel! poles, overhead equipment, 
cables, conduits, &c., fora tramway. Specification from the Borough 
Engineer. 

BaTLEY Council require tenders by noon June 23 for supply of 
a battery of accumulators, an automatic reversible traction booster 
and a battery charging booster. Specifications from Borough Elec- 
trical Engineer. 

Stockport Electricity and Tramways committees require tenders 
by noon June 22 for supply of carbon brushes, overhead line 
material, tubing, ironmongery, oils, &с. Forms of tender from 
Borough Electrical Engineer. 

TONBRIDGE Council want tenders by July 1 for supply of a Lin- 
cashire boiler, economiser extension and pipework. Specification 
from Mr. M. P. Plunkett, Electricity Works, Tonbridge. 

Tenders are required by June 28 for supply of electric light and 
power plant and wiring at the County Asylum, Knowle. FAREHAM. 
Specification from the County Surveyor, The Castle, Winchester. 

MANCHESTER Electricity committee want tenders by 10 a.m. 
June 22 for metera, service cables, motors and starters. Forms of 
tender from Mr. F. E. Hughes, Town Hall, Manchester. 
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Tenders are required by June 11 for wiring and fitting a new Tunbridge Wells Council have accepted the following tenders :— . 


Police Court at BARcoED (Glam.) for electric lighting. Specifica- | | Underfeed Stoker Co., mechanical stoker, £199; Fuller Mfg. Co., 
tions from Council offices, Cardiff. | . motor, £28. 5s. 6d. ; W. Е. Burnand & Co., transformer, £3. 10s. Н Ross, 


. : i o., ci i ; | ., lagging, £5. 
EALING Corporation require tenders by noon July 4 for supply and Hotchkiss & Co., circulator, £60; and J. Bennett Lawes & Co., lagging | 


оо обе lant, &o., st the clecteicit ike Leyton Council have accepted the following tenders :— | 
Specification, &c., from Town НЫ. ‘Ealing. ИЧИ Headland & Headland, бге alarm post and single wire connection, 


£30; Reason Mfg. Co., annual supply of electrolytic ordinary meters ; 
West Ham Education committee require tenders by 6 p.m. E PP Y y y 


Е а Е ет i Е M Mordey, Fricker & Co., annual supply of clectrolytic slot meters. 
une or wiring three schoo pecifications, &c., from Mr. А : T » 
Wm. Jacques, 2, Fen-court, Fenchurcb-street, London, Е.С. Кириш & Со. (Calcutta). heave supplied: about: 197: Russa 


, : : electric fans to the electrical department of the East Indian Rail. 
BnisToL Sanitary and Improvement committee want tenders by 


10am. June 13 for supply and erection of electrical plant and cn 


А Burn & Co. have orders for gearing, &c., required in connection 
а ате E = pasture; Bristol: peck: with the conversion of the Malakand Fort (India) water supply 


"T pumps to electric driving. 
Tenders are wanted by noon June 13 for the electric lighting of the А 
new asylum buildings on the Purdysburn estate, BELFAST. Speci- E. е cdi E ne esas 2 е : 
fications from Messrs, Watt, Tulloch & Fitzimons, 774, Victoria- рее ва n-street technical schools а 
street, Belfast. £1,273. 7s. 64. 


Sour SHIELDS Corporation want tenders by 10 a.m. June 13 for Belfast Tramways and Electricity committee have accepted the 


12 months’ supply of st to the t department. Specifica- | tenders of J. H. Holmes & Co. for a motor booster and switchgear, 
tion, &c., trom the Ташка Maii ОО and Cowans, Ltd., for switchboard extensions, 


WaALLASEY Council require tenders by noon June 14 for the supply The Isle of Wight Joint Isolation Hospital Board have accepted 
and erection of a water cooling tower. Specifications from engineer | the tender of the local electric light company for wiring the new 
and manager of electricity department, Liscard. hospital at Fairlee, Newport, at £113. 12s. 

Ровтзмостн Corporation want tenders by 10 a.m. June 22 for Wrexham Council have accepted the tender of the British Econo- 
one or two years' supply of coal to the electricity department. mical Lamp Co. for supply and renewal of metal filament lamps at 


Tenders are invited up to July 19 for supply and delivery of 4,200 (ie 6d. Der pilar nor ше first year and 5s. after. | 
telephone sets (as per schedule No. 231) to the Postmaster-General’s Burnley Corporation have accepted the tenders of the United 
Department in Утстовтл. Tender forms and specifications from | Electric Car Co. for two tramcar bodies at £292. 5s. each, and of the 


the Commonwealth Office, 72, Victoria-street, London, S.W. British Thomson-Houston Co. for car electrical equipments at 


The Deputy Postmaster-General, BrisBaNE (Queensland), will £264. 8s. Gd. each. | 
receive tenders until noon June 22 for supply of 130 miles copper Colchester Corporation have accepted the tender of W. T. Henley’s 


tinned wire and 25,000 insulators. Local representation is necessary, | Telegraph Works Co. for cable at £37. 
Specifications, &c., from 72, Victoria-street, London, S.W. Sheffield Council has accepted the tender of their electric —€— 
Tenders are also invited for supply of 941,000 arc lamp carbons | department (at £45) for a 10 н.р. motor and wiring at the baths. 
to the city of MELBOURNE. Tender form, specification, &c., from Hockmondywike:Counab have accosted the tenderet 1o-D 
cob ipu. (Messrs. Mellwraith, McEacharn & Co. Propty., Ltd.), | Beale for con desing plantei ones nder i . Deane & 
ter Square-buildings, London, E.C., to whom tenders by Friday, а ве 


J 
une 17, Westinghouse Co. for a 230 kw. dynamo and gas engine. 


Tenders are invited up to June 14 for supply of 100 party line | 
Е Burton Council have accepted the tender of the Brush Со. for a 
common battery telephone wall sets, 10 party line common battery synchronous motor-generator at £257. 10s. 


table sets, 100 switches, common batter , single extension and intcr- А 
communication, and 3,000 telephone ен to the Postmaster- Eastbourne Council have accepted the tender of W. T. Henley’s 
| Co. (at £130) for cable. 


General's department in Vicrorra. Tender forms and specification 
at the Commonwealth offi ce, 72, Victoria-street, London, S.W. Blackpool Council have accepted the tender of the British Thom- 
The Dos pun adu mE (Queensland), will son-Houston Co. for h.t. switchgear for the South Shore sub.station. 
receive tenders until noon June 22 for supply of copper wire and Commonwealth Tenders.—The Australian Postmaster-General's 
Accessories, covered wire, iron wire, insulators, ironwork and sal | Department have accepted the following tenders :— 
ammoniac and zine for batteries, Local representation is necessary. Victoria.—W. Т. Henley's Telegraph Works Co.. telephone cable ; 
British Insulated & Helsby Cables, pe wire; India Rubber, Gutta 


: The Turkish Ministry of Commerce and Public Works want tenders | Percha & Telegraph Works Co., zines for gravity cells; Hellesens Enke 
by Oct. 28 (Nov. 10) for a concession for the construction and work- | & V. Ludvigsen, Hellesens’ dry cells; J. Bartram & Son, micro-tele- 
Ing of electric tramways in CONSTANTINOPLE and suburbs. А deposit | phones, wall sets and table sets. 

of £13,500 (sterling) is required with each tender. Local representa- N.S.W.—British Insulated & Helsby Cables, copper wire; В. Johnso: , 
tion is essential, Copy of specification (in French) may be seen at Clapham & Morris, g.i. wire; T. Zwicker & Co., g.i. spindles; Noyes 


73, Basi | Bros., stay rods; Dalgety & Co., porcelain insulators. 
nghall-street, London, E.C. W. Australia.—British Insulated & Helsby Cables, bronze and copper 


wire; Dalgety & Co., porcelain insulators. 

S. Australia.—British Insulated & Helsby Cables, phcsphor bronze 
wire. 

Tasmania.—British Insulated & Helsby Cables, wall telephone sets, 
telephone cable and copper wire; India Rubber, Gutta Percha & Tele. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have received the following tenders : — 
39 double-deck car- bodies, with roof covers :— 


Hurst, Nelson & Co. (accepted)....c.ccsccssecsseseseseseeeeeees £14,040 0 | graph Works Co., shackle insulators; Western Electric Co., telephone 
Metropolitan Kee Rail Car, & Wagon pue aiit 0 cable; J. Bartram & Son, wall telephone sets; Gibbs, Bright & Co., 
United Electric Car Со... 14,742 0 copper WARS: 
Brush Electrical Eng CO P" -—-—— POE 
TM 39 sets of electrical equipments :— BUSINESS NOTICES 

is | : 
British E oe ооозо вооон оо ооо о ое оъо воно е £12,758 0 Messrs. Clark, Forde & Taylor, 4, Great Winchester-street, London, 
Dick, Kerr & Co, KONK ее 13:006 10 E.C., notify that they will take into partnership, as from July 1, 

40 centre-bearin z four-wheeled bolst MES Cruces sees Mr. Reuben Marchant Sayers, A.M.LC.E. There will be no change 

Hurst, Nelson & Со. (ассерїе@)................................. £4,930 0 in the style of the firm. 
Metropolitan Amalgamated Rail. Car. & Wagon Со....... 5,040 0 The partnership between W. H. Trentham, Jas. Saunders and 


United Electric Car Co... sess 4880 0 
th he Highways committee of London County Council have also accepted 
ле tender of the British Westinghouse Co. for the supply of 40 sets of 
"e E track and wheel brake equipments for double-deck cars at 


John Saunders (carrying on business as Trentham & Saunders) 
consulting and civil engineers, 39, Victoria.street, London, S.W., 
has been dissolved so far as concerns Mr. Trentham. Messra. Jas. 
and John Saunders continue at the same address as Saunders & 
Saunders. 

The partnership between John Anthony Littlewood and Fred. Н. 
Beaumont (trading as Littlewood, Beaumont & Co.), electrical and 
motor engineers, Thirstin Ironworks, Honley, near Hudderstield, has 
been dissolved. Debts by Mr. Beaumont. 


тан Metropolitan Water Board have accepted the tender of the 

ppleby Crane & Transporter Co. for the erection of a motor-gene- 
ie (to be manufactured by the General Electric Co.) for coal 
ansporter apparatus at £105; and that of the Rees Roturbo Co. 
or а centrifugal pump and electric motor for Ealing, £55. 10s. 
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Sale by Auction.—Messrs. Horne & Co.. 35, Old Queen-street. 
Westminster, S.W., will sell by auction at the Royal Arsenal, Wool- 
wich. on 23rd inst., at 1] a.m., some unserviceable and obsolete 
stores, including quantities of iron and steel, brass, gun metal, lead, 
zine, &с.. electric cable, steam engines, lathes, machine tools, tele- 
graph instruments, electric lamps, dynamos, &e. The lots may be 
viewed at the Royal Arsenal, Woolwich, on the Monday. Tuesday 
and Wednesday previous to and on morning of sale. Catalogues 
at the War Office, Whitehall; the Ordnance Office, Tower ; and the 
Ordnance Office, Royal Arsenal, Wool wich. 


Зее also an advertise- 
ment. 


Patent Development.—The proprietor of patent No. 13,891/1907, 
for Apparatus for treating liquids electrolytic uly.” desires to enter 
into arrangements for exploiting and working the same in this 
country. Applications to Messrs. Haseltine, Lake & Co., 7 and 8, 
Southampton-baildings, Chancery-lane, London, W.C. 

Electric Fans in Marylebone.—Mr. А. Н. Sevbrook, general 
manager of the Marylebone electricity department, has sent us à 


subject of electric fans. All the cogent reasons as 


copy of а pamphlet dealing. with the appropriate 
? to why electric fans should be used are given. and 


1 various ways in which they may be employed in 
\ business and in domestic use аге also provided. 
\ Illustrations of standard, desk and ceiling fans are 
a A shown. 
d New Shaped Osram Candle Lamps.—We learn 


that the General Electric Co., after. careful. con- 


‘ | sideration and attention to the manufacture, have 
OSRAM been able to produce a standard pattern 10 c.p. 


PATENT ' Osram candle shape lamp, suitable for working on 
GEC 95, 33. 50 and 55 volts,in a globe measuring 2б. 


in diameter. The shoulder of the cap measures 
23mm. The lamp is, therefore, suitable for using in 
practically all designs of candle fittings. The size 
‚ and shape of the lamps will bc found particularly 
attractive, and being all of one size they are inter- 
changeable. The price remains as before (3s. 3d. 
each). As the appearance of this lamp is now 80 
much altered, we are showing an illustration of it. 


Equipment of a Modern Elementary Electrical 
Laboratory.—A small booklet issued by Mr. В. W. 
Paul eontains some criticisms and views on the 
equipment of an electrical laboratory suitable for first year students. 

It is pointed out that too much of the apparatus used in such cases is 
obsolete and generally in bad order, so that tho student. becomes dis- 
heartened and his attention is diverted from the laws which he is studying 
to the repair of the apparatus which are to prove them for him. lt is 
also contended that all the apparatus required can be made up from 
eight very simple components, and that these components should be all 
interchangeable, an advantage which by no means obtains at. present. 
The apparatus required is а unipivot galvanometer, a volt range mul- 
tiplier and current shunt, resistance box, rheostat, selector switch, 
tapper key and a single-pole switch. 

The remainder of the booklet contains details and descriptions of these 
items of apparatus, while a list of the various experiments which can Бе 
carried through by their aid is also given, Whether all the statements 
made by Mr. Paul will be approved by teachers of technical students is, 
perhaps, open to doubt, but we understand that. Profs, S. P. ‘Thompson 


and T. Mather, as well as Dr. Drysdale and Dr. Sumpner, are in agree- 
ment with him, 


- M il 


CATALOGUES, &c. 

SIEMENS SUPPLIES List.—Messrs, Siemens Bros. Dynamo Works 
(Ltd.) have ready a price list of electrical supplies covering all the 
articles used by an electrical contractor in his business. АП these 
goods ean be obtained from Messrs, Siemens Supplies Department, 
39, Upper Thames-street. London, E.C., and at their various branches 
at home and abroad. The principal features of the catalogue to 
which attention may be called are the reduced prices for Tantalum 

lamps and particulars regarding Zed cartridge fuses. The latter 
useful apparatus was described in а recent issue of the INDUSTRIAL 
SUPPLEMENT. Particulars may also be found of watertight switch 
boxes, wires and cables, as well as, of course, details of the well- 
known standard system which is now being extensively used in 
installation work by some of het leading contractors. A description 
of a cheap knife switch which is being made in large quantities at 
Messrs. Siemens Stafford works and the latest forms of horn light- 
ning arresters are also to be found. 

PARAFFIN AND PIRIT ÉNGINES.—Messrs, Chas. Price & Son, 
Broadheath, Manchester, are issuing a pamphlet dealing with parafiin 
and spirit engines. Full specifications of the engines are given along 
with illustrations showing the working parts. These engines are 
now being constructed for use on inspection cars for marine work 


and for various other industrial purposes. 
is the l.eylinder air-cooled engine, which has been supplied for 


Ап interesting engine 


Admiralty work. These iengines are also admirably adapted for 
use with electric lighting sets for country house work. 


MoviNa [RON ELECTRICAL INSTRUMENTS. — From Messrs. Cromp- 
ton & Co. we have received a copy of a catalogue dealing with moving 
iron electrical instruments both for alternating and continuous cur- 
rent work. These are made in the usual round, sector and edgewise 
types. while a special modification is designed with a bottom flange 
for fixing on the top of controller pillars. Portable instruments 
working on the same system are also made. 


SIEMENS CENTRAL BATTERY INSTRUMENTS AND TELEPHONE Cox- 
DENSERS.—-Messrs. Siemens Bros. & Со. forward a pamphlet in which 
are described central battery telephones arranged to work with every 
tvpe of ceatral battery switchboard, the patterns being suitable for 
fixing on walls and sides of tables, as well as for standing on desks or 
tables. The hand micro-telephone supplied with most of the types 
is similar to the latest Р.О. standard instrument. The condensers 
are of the rolled type, being built of tinfoil and specially prepared 
and impregnated paper. They are very compact, and are made in 


several sizes and shapes to suit general conditions and requirements 
of telephone and telegraphic work. 


GEARING,.— The Power Plant Со. has ready a pamphlet dealing 
with the use of their gears in colliery and mining work. 


Rivets, Bouts AND Nets.—The Rivet, Bolt & Nut Co., of Glas- 
gow, forward a very handsome book containing details of their manu- 
factures. In addition to prices and illustrations, particulars are 
given of the approximate weights of bolts, nuts, rivets and bars. 
Details of the British standard tests, and hints on heating rivets can 
also be found, while the inclusion of stamped dimensions and other 
information make up a handy book of reference for everyday use. 


Imports.—' The following are official values of electrical machi- 
nery, material and apparatus imported into this country (a) during 
May, 1910, and (5) during the current year from Jan. 1 to May 31, 
with the inereases or decreases compared with the corresponding 
periods of 1909 :— 


Klectrical machinery (a) £51,493 (increase £14,198), (0) £233,082 (in- 
crease £41,850) ; telegraph and telephone cables (a) £8.358 (decrease 
£154), (b) 56.1279 (increase 520.409); telegraph and telephone арра 
ratus (а) £15,882 (increase £1,288), (b) 674.673 (decrease £443); other 
electrical wires and cables, rubber insulated (2) £19,765 (increase 
£15,961), (b) £068,902 (increase £47,166) ; with other insulations (а) 
£3.943 (decrease £3,573), (b) £12.837 (decrease £32,540) ; earbons (а) 
£11,560 (increase £2,869), (b) £57,860 (increase £3,095); glow lamps (и) 
£54.856 (increase £31,203), (b) £227.810 (increase £42,576); arc lamps 
and electric scarchlights (п) £148 (decrease $767); (b) £1,549 (decrease 
£6.006); parts of are lamps and searchlights (other than carbons) 
£6,049 (decrease £75), (b) £30,248 (increase £8,002); primary and seron- 
dary batteries (a) £3,407 (increase £575), (Ьу £17,248 (decrease £3,869). 
Total of electrical goods and apparatus, other than machinery and tele- 
graph and telephone wire (a) £131,814 (increase £46,345), (b) £592.532 
(increase £74,563). 

Exports.—The exports of electrical machinery, material, &c., (a) 
during May, 1910. and (5) during the current year from Jan. 1 
to May 31, and the increases and decreases compared with the 
corresponding periods of 1909, are as follows :— 

Electrical machinery (a) £106,215. (increase 5566). (Р) £568,713 
(decrease £11.101) ; telegraph and telephone cables (а) £06,185 (in- 
crease £24,640), (b) £870,321 (increase £683,042) ; telegraph and tele- 
phone apparatus (а) £13,383 (decrease £15,569), (b) £65,863 (decrease 
£28,714) ; other electrical wires and cables, rubber insulated (a) £34,954 
(increase £13,608), (Б) £172,380 (inerease £62,220) ; with other insulations 
(а) £34,378 (increase £9,506), (b) £113,500 (increase £8,714); carbons (а) 
£1.223 (increase £333), (Р) £7,413 (increase £4,052); glow lamps (a` 
£0,688 (increase £2,620), (b) £51,495 (increase £21,896); are lamps and 
searchlights (a) £844 (decrease £537), (b) £7,766 (decrease £679) ; parts ù 
are lamps and searchlights (other than carbons) (а) £1,031 (decrease £219. 
(b) 55.111 (decrease £1,833); primary and secondary batteries (и) 
£7,747 (decrease £53), (b) £41,317 (decrease £4,884). Total of clec- 
trical goods and apparatus, other than machinery and telegraph and 
telephone wire (a) £206,549 (increase £43,765), (b) £1,524,628 (increase 
£785,535.) 


BANKRUPTCIES, LIQUIDATIONS, &c. 

The estates of Wm. Chalmers, electrical engineer, 142, Bath-street. 
Glasgow, have been sequestrated. A meeting to elect trustee and 
commissioners will be held on July 10 at the Faculty Hall. 5% 
George's- place, Glasgow. 

A receiving order has been made against John P. L. Donlevy, con- 
sulting electrician, 123, Tulse-hill, London. S.W. First meeting of 
creditors at Bankruptey-buildings, London, W.C., on June 16. and 
publie examination on July 14. 


A meeting of ereditors of Thornton & Crebbin (Ltd.) will take 
place on June 13 at the Queen's Hotel, Leeds. 
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An application for the discharge of АША. Horswill Gibbings: 
engineer, 17, Gambier-terrace, Liverpool, will be heard on July 1 
at the Court House, Victoria-street, Liverpool. 

A dividend is to be paid to creditors of Joseph Platt and Richd. 
Bleasdale, electrical engincers, Victoria-square, Bolton. and alsn 
in respect of the separate estate of Richd. Bleasdale. Claims to 
Mr. H. Mather, 10, Acrestield, Bolton, by June 28. 

The Electric Sterilizing, Carbonizing & Stripping Co. (Ltd.) is 
being wound up voluntarily. Mr. H. Appleyard, Prudential Build- 
ings, Market-place, Dewsbury, is liquidator. Creditors will meet 
at his office on June 20, 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note. ~The undermentioned Applications (except those marked +) are not open to 
rublic inspection until after acceptance of Complete Specifications. Those marked * are 
aren for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed. 
| March 24. 1910. 

7,361 Correr & British ImsutATED & HELSBY CABLES. 

. for table and wall instruments and the like. 

7.373 Нокултн. Incandescent electric lamps. 
7.414 Tavtor. Limiting the flow of current on a short-circuit. 

7428 ApAMs Мс. Со. (Cutler Hammer Mfg. Co., U.S.) Circuit controlling devices. * 
7,463 FELTEN & GUILLEAUME LAHMEYERWEKKE Акт.-СЕЗ. Preventing shaft voltages 
or bearing currents in electric machines. (Date applied for, 27/4/09.) *t 
7,465 Арлмз МЕС. Co. (Cutler Hammer Mfg. Co., U.S.) Electromaenetically con- 

trolled electric switches. * 
March 26, 1910. 


7,488 Crompton & Co., MACFARLANE & Вирсв. Dynamo-electric machines. 


March 29, 1910. 
2573 Black. Single-phase alternate-current motor. 
7.574 Macalister. Determining the position of faults in electric mains. 
7.587 СоррАво. Prepayment electricity meters. 
7,589 Сс Resuscitating the negative plates of secondary batteriss and assist- 


Automatic cradle switches 


СЕНАМ. 
Ing in thetr formation. 
7.593 Situ. Chareine electrical accumulators. 
7.617 Popszus. Electric ieniter for explosion motors.* 
7.621 Prentice. Electric train control system.* 
7,641 BtoxaM. (E. Hoorickx & A. Hindel), Belrium. Current terminals for use in 
А the manufacture of mirrors by electro-deposition. Addition to No. 2.492/09* 
4056 Eoner & HOLMSTROM, Cooling devices for telephone transmitters for strong 
current. (Date applied for, 3/4°09.)*t 
7,659 Мерногр. Automatic telephone systems. (Date applied for, 20/4/09.)*t 
March 30, 1910. 
7,714 Gouret. Hydrocarbon incandescent lamps. 
March 31, 1910. 
7.808 Frost, Electric current generating and motive power machine. 
7.821 и Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
гс lamps. 
7,822 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Ger- 
many.) Startine of polyphase electric asynchronous motors. * 
7.823 CcugADI. & CONRADI. Electrical distribution boards and safety switch fuses 
and fuse carriers, 
7860 В.Т.-Н, Со. (С.Е. Co, U.S.) Electric heating apparatus.* 
April 1, 1910. 
Electrical generators or motors. 
Junction points for railways, tramways and the like. 
Electric fittings. 
April 2, 1910. 


(Date applied for. 16/9/09.)*t 


7,868 MacDonacp. 
7.892 Horknis. 
1.92) HiGHFIELD, 


о Ress & Со. Electric lamp. 
Е SUTTON. Anti-vibratory devices for electric and other lamps or burners. - 
995 Weer cae & Evans. Adjustable coupling for magnetos and other machines. 


8.014 Buck. Electric lampholders. 
$018 Tu-wrsow, (Genre, Graf von Arco. Germany, and Ragnar Hakan Rendahl, 
Sweden.)  Variometers for electrical oscillations. * 


8.024 GRAHAM. Telephonic transmitters. * 
8,031 В.Т.-Н. Со. (С.Е. Co., U.S.) Tungsten and the manufacture thereof. 


Apri! 4, 1910. 
plis ZwEIGBERGK. Controllers for electric motors. 
E LUNDEERG, LUNDBERG & LuNpBEKG. Electric switches.* 
125 HERAEUS С.м.в.Н. Starting alternate-current mercury vapour lamps. 
applied for, 177 70.) *t | 
£126 Heraeus С.м.в.Н. Shunt circuit-tilting devices for mercury vapour lamps. 
(Date applied for, 24/1,10.)*f 


(Date 


8,219 Leier. 
Comprised in No. 17.847, dated 31 /7/09.) 


8225 Abans Мгс. Co. (Cutler Hammer Mtv. Co., U.S.) 


8226 Taylor, 


< Switch for use on motor cars liehted by electric lamps. 
8,228 Минор, 


Telephone exchanges. (Date applied for, 10/6/09.)*# 


Electric erarkine LATI & 191 
ectric sparking plugs. 
4 Basry & Clarke. Rheostats. 


8,257 Ayton. 

8.2 

RES Lenmann, HARVEY & INRIG. Variable-speed dynamo for motor-car lighting. 
8 

8 
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28 Warmectp. Overhead electric cables. 
294 CHatmers & Co, Magnetic clutch. (Date applied for, 6/4/09.)*t 
332 Сніѕисі м. Telephone system and individual transmitter. * | 
8,341 Cervenka. Incandescence filament or body and process for manufacturing same. 
(Date applied for, 23,10/09.)*t 


SPEECIFICATIONS PUBLISHED. 


1999 SPECIFICATIONS. E 
7.576 Brookes, Couplings or connections for electric conductors or cables and the 


Me, 
7593 Нанрсоск, DYKES & Rawiincs. Connecting or jointing of С conser 
and means therefor. i 
1995 SIMPLEX Conourts, Lro., & WATERHOUSE. Junction and Ше Hike ROKER: 
8111 ЗНАРМАН, Discharge gaps for the production of electric oscillations. d 
8.165 Srencar, Electrical distributing systems. (Request under sec. 19 not prante : 
=) pe aa Manufacture of bushes or bearings. (Cognate Application, 
‚869 [09.) 


18,193 Newton. 


21.854 GRAY. 
22.596 NEUHOLD. 
22.897 LunNpbnERG, LUNDBERG & LUNDBERG. 
23.316 GREEN. 
23.028 Ressi. 
23,821 SIEMENS Bros. & Co. & RIBER. 


ward. 
pared with £45,826. Is. 24. Gross receipts from the lighting and power 
departments amounted to £19,795. 18. 8d., an increase of £4,834. Is. (id. 
Dividends received from investments were £27,228, compared with 


8.419 Gray. Electric conductors. 

8.489 Вокк5. Magneto-electric machines. (Date applied for, 5/3/09.) 

8,694 THomson. Electric coal-cutting machines. 

8,781 B.T.-H. ie (С.Е. Co, U.S.) Manufacture of rods or filaments of refractory 
material. 

9,133 Mavor & Mavor & CoursoN. 
tion, 16,174/;09.) 

9.456 Hawker. Electric switches. 

9,686 SHARMAN. Out-roine telegraph siena! recorders. 

9,812 Mackay. Shade-holders for incandescent electric lamps. 

10.586 RvMER-]oNEs. Wireless telegraphy. 

10.729 CocHRANE. Throuch control magnetic switches. 

10,940 MansH. Electric time switches. . 

11,060 ]фонмзом. (Chemische Fabrik Griesheim-Elektron.) Production and maintens 
anc? of long electric arcs for effecting reaction between gases. 4 

Insulating of electric 


Enclosed electrical machines, (Cognate applica- 


11,135 Brie INSULATED & HE LsBy CasBLes, Cote & SHAw. 
cables. 

11,338 SrALAzzr Electrical device for transmitting angular movements to a distance. 
(Dated 13/5;09.) | 

11,400 ALLGEMEINE ELextpicitats Ges. Electric systems for power transmission. 

^. (Dat? applied for. 13/5/08. Addition to No. 11,339.09.) 

11,634 EE SCHUCKERTWERKE Ges. Electric motor meters. 
66:08.) 

11.773 ]фонньтом. Ceiling roses, junction boxes, conduit boxes, and like electric fittings. 

12.254 Bruna. Third rails for electric traction systems. 

12,878 Axr.-GEs. KokriNo's ELEKTRICITATSWERKE. (Date 
applied for, 9/11/08.) 

13,142 Curtis, Мсото & ApAMs МЕС. Co. Electric rhecstats, motor-starters and the 
like. 

13.612 KEMbLE. Insulators for supporting electrical conductors, 

13,798 ALLGEMEINE Ег ЕКТЕІСІТАТЅ Ges. Electric systems for power transmission. 
(Date applied for, 12/6.08. Addition to No. 11.339.09.) 

15.371 HOUGHTON, ALLMAN & Gray. Collector shoes or skates for electric traction 
systems. (Date applied for, 21/6/99.) 

15,544 THomas & THomas,  Electrically-controlled brakes for cranes. 

15,792 B.T.-H. Co. & SAMUELSON, Packings for clastic fluid turbine shafts. 
to No. 24,936,08.) 

15.880 JaBuRG. Arclamps. (Date applied for, 265/08. originally included in 7,471 /09.) 

15,891 Нотн. Generators for wireless telegraphy and telephony with continuous 
oscillatioris. 

16.095 Hitt. Electromagnetic clutches. 

16,642 AITKEN & BRITISH INSULATED & HELSBY CABLES. 

16,855 GES. FUR ELEKTROTECHNISCHE lNDusTRIE & GYURIS. 
licht between the electrodes of arc lamps. 

17.107 Romer. Intercommunication telephone instruments. 

17.561 Baker. Electric fly switches. 

17,620 SIEMENS ScHUCKERTWERKE GES. 
applied for. 6:3,99.) 

17,627 KuzEL. Electric incandescent lamp with metal filament loops. 
for. 4/1/09. Request under sec. 19 not granted.) 

17.742 GioLio.  Rectifying alternating currents. (Date applied for, 29/4/09.) 

17,932 КАКО ҮІ, KLuratHy & BERGER. Process and apparatus for wireless operation 
of switches and other apparatus at a distance by sound waves and other vibra- 
tions. (Rights under sec. 19, Patents. &с.. Act, 1907, not granted.) 

(Farbenfabriken vorm. F. Bayer & Со.) Insulation of metallic threads, 
wires and bands. (Date applied for, 13/5/09.) 

18.228 CoNRADI & СомкАЮІ. Safety electric connector plug. 

18.511 HotpswortH. Self-driving electric heat and fluid pressure motor. 

19,024 UNTERBERG & Herme. Distributor for high-tension sparking apparatus for 
multi-cylinder internal-combustion engines. (Date applied for, 19/8/08.) 

19,368 Dane & Perks, DANE & Co. PROPRIETARY. Drying of or abstraction of moisture 
from insulated electric cables. 

19.914 FULLER. 


(Date applied for, 


Electric motor meters. 


(Addition 


Telephone switchboards. 
Production of electric 


Indicating differences of pressure. (Date 


(Date applied 


Electric batteries. 
(Seabolt.) Electric lamp fittines. 
Automatic telephone exchanres. (Date applied for, 7/4/09.) 
Electric switches. 
Cathodes for Rontgen-ray tubes and like appartaus. 
Detector of electromaenetic waves. 
Clamping and supporting devices for electrica 
condensers. 


COMPANIES’ MEETINGS AND REPORTS. 


ome pee 
ANGLO.PORTUGUESE TELEPHONE CO. (LTD.)—The directors’ report 


for the year ended Dee. ЗЕ last states that the gross revenue was 
£49,480. 183. 2d., of which operating, management and general expenses 
absorbed £27,235. 3s. 9d.. and royalties to the Portuguese Government 
£1,487. 3s. 4d., leaving gross profit. £20,767. 11s. ld. 
for debenture interest (42.302. 185. 4d.), sinking fund (£1,297, 
income tax ($2596. 83. 2d.), and appropriating £7,500 to reserve and £500 
to exchange fluctuation account the amount available for disposal, 
including £4,820. 18s. 24. brought forward is £13,392. ls. 14. An 
interim dividend of 3 per cent. (tax free) has already been paid, and the 
directors recommend a final dividend of 5 per cent., tax free (making 
8 per cent. for the year), leaving £5,392. Is. 1d. to be carried forward. 
With а view to ensuring the Company's service and plant. being main- 
tained in the highest state of efficiency, the directors arranged. for an 
inspection of the system by Mr. Frank Call, chief engineer of the National 
Telephone Со. Mr. Gill, accompanied by Mr. Kerr and Mr. Kingsbury, 
two directors, recently visited Portugal, and recommendations resulting 
from that visit are now being carried out. я 
appreciation of the value of the engineering experience thus placed at the 
disposal of the company. 


After providing 
ів. Rd.) 


The directors express their 


BIRMINGHAM & MIDLAND TRAMWAYS (LTD. )—The total revenue for 


1909 was £99,713. Из. 2d., compared with £97,004. 9s. 1d. for 1908. 
Expenses were £48,710. 65. 7d., compared with £45.639. 16.5 6d. 

providing for expenses chargeable to revenue (including repairs, main- 
tenance, sums payable to corporations, and placing £3,000 to renewals 
account) there remains £48,003. 4s. 7d., added to £02. 7s, 6d. brought 
forward, making £48.09. 12s. 14. Deducting interest (£28,483. 119. lid.) 
the 
£3,550 and preference dividend £11,537. 18s., leaving £4,524. 25. 2d., and 
the directors reeommend a dividend on the preferred ordinary shares of 
11 per cent. for the year (£4,375), leaving £149. 2s. 2d. to be carried for- 


After 


balance was £19,612. Os. 2d. Debenture sinking fund required 


Gross receipts from the tramways were £46,477. 17s. 4d.. com- 


— =- ааа 
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£33,551. Capital expenditure during the year was 28.544. 2s. 3d., of 
which £1,590. Өз. 14. was spent on the tramway and £6,953. 133. 24. оп 
the lighting undertaking. The purchase by Dudley Corporation of the 
tramways and light railways in Dudley was completed in November last, 
and the price (£10,031) paid by the Corporation. A lease of the lines has 
since been granted to the company for 30 years from Jan. 1, 1909. An 
arbitrator has been appointed to determine the price to be paid for five 
years commencing July 1 last to Dudley Corporation for electricity for 
working the tramways. The supply of electricity to consumers in Old- 
bury has made good progress. The number of units sold to the Shrop- 
shire Co. for distribution by that company during the year was 4,386,341. 
The Board of Trade has granted the order authorising the transfer of the 
Smethwick electric lighting order, 1898, to the Shropshire, Worcester- 
shire & Staffordshire Electric Power Co. 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—At the mecting on 
Monday the chairman, Mr. E. Garcke, said the past year had been one of 
preat anxiety to the directors and staff. The troubles of the company 
and of other similarly-situated manufacturing companies were largely due 
to excessive competition, ‘The cost of obtaining orders was enormously 
increased by such competition, and so greatly intensified the competition 
among English firms. The advent of the metal filament lamp had re- 
duced the necessity for power-house extensions and additions to plant. 
They had been particularly hit during the last few years by the fact that 
there had been very few expansions of railways, tramways or light rail- 
ways in this country. All electrical manufacturing compares in this 
country were in a similar position, They had during the past two years 
made very substantial reductions in expenses. During the current half- 
year business had been to some extent better. The engineering shops 
were more full of orders at present than they had been for some time past, 
He could not храк in too high terms of praise of the services rendered by 
their officers. 

COMPANIA INDUSTRIAL DE ELECTRICIDAD (BUENOS AYRES).— For 
the year 1903 the gross profit was $78,932 (gold) and $1,950 was 
brought forward. Afer placing certain sums to reserve, &c., а divi- 
dend of 6 per cent. was paid and 3523 carried forward. The directors 


have taken part, on behalf of the company, in the formation of two 
electric companies in the interior. 


KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.)— At the 
meeting last week Mr. Roger W. Wallace, K.C., said that one of the 
difliculties the company had ‘to encounter was that Continental 
firms offered to put down small p'ants in the mines—not only electri- 
cal plants, but also at the present time they were putting down a 
great many suction gas plants. That was extremely unfortunate, 
because Kalgoorlie was not a good place in which to use gas engines, 
and those who did use them would tind out eventually that they would 
lose money by not buying electricity direct from the company. ‘That 
referred principally to the smailer companies, but in addition to that 
they were always being threatened by the larger mining companies 
that they would put down their own plants. They had been extremely 
fortunate in their manager, and under his management they had never 
had any breakdown except from the effect of lightning storms, and 
guch things as could not be contemplated. They had entered into 
larger contracts, which necessitate putting down а new unit of 
plant. They had issued suflicient debentures to clear off their bankers' 
overdraft, and to pay tor that new unit. The duty churged on new 

lant which could not be bought in Australia was exceptionally 
hich, and made it rather difficult to incur the expenditure they would 
like to incur for additional plant, &с. 

UNITED ELECTRIC TRAMWAYS OF MONTEVIDEO (LTD.) — The 
directors’ report for the year ended March 31 last states that the gross 
receipts of the tramway system for the year to Oct. 31, 1909, were 
$1,190,310, an increase of $06,440 сотрагей with 1907-8. Operating 
expenses were $604,588, against $701,009, the net receipts showing an 
increase of $102,861 (or £21,885). Passengers earned were 29.203. 804, 
an increase of 3,302,365. and the car-miles run 6,282,240, against 6,036,669. 
The extension of the power house and the installation of new plant are 
almost completed. Further extensions to the main car shed and store 
shed and other improvements have been authorised. The amount 
received from La Sociedad Comercial de Montevideo in respect of divi- 
dend and interest was £106,107, After providing for administration 
expenses and charging £30,800 for debenture interest, the credit: balance 
is £63,863. 2x. 24. making, with &11,118. 34. 2d. brought forward, 
£714,931. 5s. 44. After setting aside £2,200 for debenture stock redemp- 
tion fund, transferring £15,000 to renewals and contingency account 
and paying interim preference and ordinary dividends (£18,731. 4s. 2d.), 
the directors recommend the balance dividends, absorbing £27,202. Өх. 


(making 6 por cent. on both shares for the year), carrying forward 
£11,847. 124. 24. 


NEW COMPANIES, STATUTORY RETURNS 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


NEW LIVERPOOL RUBBER 00. (LTD. (103,933.)—Reg. Мау 51, 
capital £150,000 in £1 shares (52,000 5} per cent. cumulative prefer- 
ence). to take over business carried on at Liverpool, and elsewhere, by 
the Liverpool Rubber Со. (Ltd.) (incorporated in 1833), and to carry 
on the business of manufacturers of and dealers in indiarubber and 


other gums, rubber goods, electricians, &c. First directors, Е. И. 
Smith and P. A. Birley. 


shares taken up. 


Price of silver, 24:4. per oz. 


for account. Consols Pay Day, Julyl; 
tinuation Days, 


July 13; Pay Days, June 10 and 29; Mining Shares Carry Over Day, 
June 24. 


Iron, Cleveland, cash, 49/4, three monthe, 50/5. 


balance was £2,956, making. 


direstors recommend payment of the preference dividend and the 
placing of £5,000 to general reserve, carrying forward £3,093. 


dividends were $816,331. 
shares. leaving $292,420, 
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Т. E. MORGAN & CO. ПЛО.) (109,957.)—Reg. June 1, capital £100 
in £1 shares, to carry on the business of electrical, mechanical, gas 
aud general engineers, light, heat and power suppliers, founders, &c. 


Private company. First directors, T. №. Morgan and О. Huxley. 
STATUTORY RETURN. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)—In 
return dated March 14 capital is £500,000 in 250,000 ordinary, 100,000 
second preference and 150,009 first preference shares of £1 each. 
123,000 ordinary, 50,000 second preference and 142,968 first preference 

£1 por share called up on 120,500 ordinary, 50,000 
second preference and 137,600 tirst preference. £308,100 paid. £7,868 


considered as paid on 2,500 ordinary and 5,558 first preference, Mort- 
gages and charges, £240,000. 


MORTGAGES AND CHARGES. 


CRYSELCO (LTD.)—Trust deed, dated May 6, to secure £7,500 first 
and £7 500 second debenture stock, 


and other buildings at Kempston, and company’s undertaking and 


property, including uncalled capital. "Trustees, A. Baker and В 8. 
Deacon. 


RADYR ELECTRIC CO. (LTD.)—Issue on May 14 of £390 debentures, 


part of a series of which particulara have already been filed. 


COMPANY INCORPORATED OUTSIDE UNITED KINGDOM. 


UNIVERSAL WIRELES3 TELEGRAPH SUPPLY CO. (LTD.)—Particulars 
filed May 28. Capital stock $100,000 in $5 shares. Rey. in New York 


May 14: Directors, S. Е. Cuthbertson, T. Stockdale (England), and 


D. C. Munson (New York). Principal office, Manhattan, New York 
City. British address, Avenue-chambers, 42, Bloomsbury-square, W.C., 
where 5. Е. Cuthbertson is authorised to accept service. 


CITY NOTES. 
romana 
MEMORANDA (June 9).—Bank rate 5 per cent. (June 9, 1910). 
Consols 82—82} for money ; 824 —823 


Stock and shares Con- 
June 27 and July 12; Ticket Days, June 28 and 


Prices оғ MxTALS (London).—Copper, cash, 563; three months. 


574. Lead, English, 123—131 ; foreign, 122-125. Spelter, 224—224, 


Tin, English, 148—149; foreign cash, 148i; three months, 150}. 


BRITISH THOMSON-HOUSTON CO: (LTD.) —A mecting of the debenture 


stockholders will be held at 83, Cannon-street, London, E.C., at noon on 


l5th inst., for approving the appointment of new trustees—Messrs. 


Cosmo Bevan and Lewis Kerrison Jarvis, bankers, 54, Lombard-street, 
E.C. 


DIESEL BNGINE CO. (LTD.)—For the year ended March 31 the credit 
with £6,075 brought forward, £9,031. The 


DOULTON & CO. (LTD.)—The accounts for the past year show a debit 


balance of £16,010. 


GLOBE TELEGRAPH & TRUST CO. (LTD.)—The trustees recommend 


а final dividend of 5s. 9d. per share net on the ordinary rharce, making 
5$ per cent. net on the ordinary shares for the year. 


HAVANA ELECTRIC RAILWAY CO.—The gross receipts for 1909 wer? 
$2.488.647, increase 8211.840. The surplus earnings available for 


3 per cent. has been declared on the common 


LONDON ELECTROBUS CO. (LTD.)—Mr. В. D. Yelverton desires to 
hear from debenture holders or shareholders of this undertaking. He 


complains that he is experiencing a difticulty in obtaining information 
concerning the present position of the company, ov of the syndicate 


which is supposed to have been formed to take over its business. 


NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)—The directors’ 
report for the year ended Dec. 31 last states that, after providing for 
debenture inte:est, depreciation, &c., the credit balance of £9,651 
brought down was reduced to £6,322. 


SAO PAULO TRAMWAY LIGHT & POWER CO. (LTD.)—This company 
has declared a quarterly dividend of 24 per cent. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committce nave 
been asked to grant quotations to a further issue of 20,000 £5 (fully-puid) 
and 20.350 £5 (£2 paid) 5 per cent. cumulative preference 8 
Calcutta Electric Supply Cor pn. (Lt.) 
TRACTION & POWER SECURITIES (LTD.)—For the year 1909 the 
credit balance was £94,848, which, added to £5,775 brought forward, 
made £30,623. The directors have transferred £25,000 to investment 
reserve account, leaving £5,623 to be carried forward. 

WESTERN TELEGRAPH CO.— The directors have declared the third 
quarterly interim dividend of 3s. per share (tax free) for the year ending 
June 30, being at rate of 6 per cent. per annum. ‘The transfer books will 


be closed from 17th to 23rd inst. inclusive, and the dividend will be pay- 
able on 24th inst. 


hares of ne 


Property charged, land, factory 


‚өө 


‚өз 
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пы IT Lr и 22 770 | — 17,183 |+ 227 10 6o Imperial Tramways Ord. ................ 3 —4 7:C€ 0, MO 74 .. 
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EAE dre mp C C MTM ELO | ЛЕ КЕ: Telephone Со. of Peypt A1XDbStetredj| 1091—1021 4 ё 6| Jan, July | "s 5р 800 
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The Applications of Electrical Engi- 
neering to Marine Work. 


It has been rightly said that this is an age of explanation. 
Every man, and woman too for that matter, whose actions 
obtain some public recognition feels called upon, in season 
and out of season, to offer excuses or confirmatory details for 
such and such a course of behaviour, and to point out that a 
particular muscular effort has been occasioned by a certain 
grouping of brain cells at a psychological moment. And, 
therefore, so as to be in the fashion, we feel that we must offer 
a few words of explanation for the distended appearance of 
this particular Friday’s issue. 

In the race which inevitably occurs between the technical 
journal and the text-book both suffer under disadvantages. 
The first because its information on a given subject is scattered, 
the second because its information is out of date. In the 
ManINE Issue of THE ELECTRICIAN we have tried, as we have 
tried before, to sweep away both these drawbacks; to lay 
before our readers an account of electrical engineering applied 
to marine work which shall be both concentrated and up to 
date and to erect a platform which shall serve аз а foundation 
for building to greater heights. 

The subject is of quite natural interest. So much of our 
country's welfare is bound up with the sea that even the non- 
technical reader will be able to appreciate the meaning of 
many of the articles in the following pages. For the technical 
reader the interest will be enhanced. Не will find that while 
we have still worlds to conquer and progress to make, yet the 
electric drive has even now an assured position on shipboard, 
and is doing work which could not be performed so efficiently in 
any other way. The signed articles will indicate concisely the 
advances that have been made on the technical side, while in 
other columns individual manufacturers have ап oppor- 
tunity of showing what they have done in their particular 
specialities. 

In this connection we may be forgiven for pointing out that 
the Marixe Issue of Tug ELECTRICIAN appears at a very 
opportune time. The electric motor is, in practically every 
modern ship, receiving a wide application for the driving of the 
auxiliary machinery. For the operation of fans, hoists, 
capstans and all the other multifarious auxiliary equipment 
which finds а place on the present-day liner or battleship, the 
motor has ousted the less efficient steam plant. This is satis- 
factory, but we wish for more. Much trouble has been ex- 
pended in the design and perfection of a svstem of electric 
drive for the operation of the main engines. The last few years 
have seen the old marine reciprocating engines replaced by the 
turbine, and we shall not be thought unduly optimistic, in 
some circles at least, if we prophesy that the next few years 
will see the steam turbine in its turn replaced by some system 
in which electrical machinery will play the chief part. The 
reasons for this expectation cannot be entered into here, but 
they are sufficiently discussed in other columns of this issue. 

We expect then a great future for marine electrical engineering, 
but we must not forget that its present is not without merit. 
Each age has its chronicler, and we hope that in the days to 
come the Marine Issue of THe Evecrrictan will be looked 
upon as no mean historian of the state of electrical affairs in 
marine work as they were in 1910. 
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Tbe Future of Electricity on Ships. 


Bv A. P. CHALKLEY, B.Sc. 


Summary.—It is pointed out that there are two tendencies at the present time in regard to the use of electricity on board ship; namely, 


either to use it for all purposes, ог to apply it to every purpose except that of propulsion. The 
should be borne in mind. Producer plant has also been suggested, but the future in this line scems doubtful. 


The possibilities of the Diesel engine in this connection 
On the other hand, the position 


of the turbine is assured. The standard voltage shows a tendency to rise, and there is much to be said in favour of alternating current in 


preference to continuous. А marked advance may be expected in electrical stecring gear. 


outlook for electricity on ships is very promising. 


In attempting to foretell the future, one naturally looks to 
the past, and by deduction a fairly accurate idea of the mini- 
mum limit of possible developments is obtained—the mini- 
mum, because, particularly in the case of electricity, steady 
progress seldom diminishes, while, at the same time, important 
discoveries may at any moment give a hugh and unexpected 
impetus to its adoption. 

The first. ship to be equipped with electricity was the 
“Columbia " nearly 30 years ago, and the installation consisted 
of just over 100 10 c.p. lamps, and. in comparison with this, it 
may be stated that the electrical plant of. the ‘‘ Mauretania” 
comprises four generators with a total output of 1,600 kw. To 
maintain such a rate of advance in the future will tax the 
ingenuity of electrical engineers, and, if, as seems possible, the 
limit in size of ships is being reached, it can scarcely be antici- 
pated that a corresponding increase in actual electric power 
installed will be more than realised. But it must be remem- 
bered that the “ Mauretania ” was to some extent a freak 
boat, as much in its way as the “ Great Eastern," with the 
great difference that the one was successful and the other not, 
and the majority of the world's ships may be expected to adopt 
electricity on.a very much larger scale in the next decade than 
they have in the last. 

There are two tendencies with regard to the future of elec- 
tricity at sea, one being towards its sole adoption as a motive 
power on ships, and the other its use for all purposes other 
than actual propulsion. The question of electromechanical 
propulsion is fully dealt with elsewhere in this issue, and need 
not be touched upon in this article except to mention that it 
is à development of the very near future, since no less than 
three separate systems will be put into practice within the next 
year, which serves amply as an illustration of the fact mentioned 
above that big strides may be made quite apart from the 
natural process of evolution. Were electric propulsion to 
become universal—which, however, its most ardent advocates 
do not anticipate—the progress of electricity on ships would be 
proportional to their increase in size and speed, but even 
without this there is a very wide field open for the economical 
employment of electric power at sea. 

The adoption of electric propulsion would have little or no 
effect on the auxiliary electric machinery on ships. It might be 
thought at first sight that the main generating plant would be 
used for supplying electricity for all purposes, but it is probable 
for many reasons that such would not be the case. In the first 
place light is required at times when the ship is in port, and 
several motors are needed for ventilation, &c. Practically all 
ships at present use direct current, while the most promising 
aspect of electric propulsion is presented with the employment 
of alternating-current motors ; but this will be discussed later. 
Moreover, were alternating current used for all purposes, the 
voltage would be different in the two cases which would 
necessitate inconvenient transformers or motor-generators. 

It may safely be said that more than 90 per cent. of the 
existing electric generating plants on ships cons'st of recip- 
rocating steam engines coupled to direct-current dynamos giving 
about 100 volts, which is equivalent to admitting that practic- 
ally no advantage has been taken in the direction of cheap 
power production of which so much has been done on land in 
the last 10 or 15 years. There have, of course, been fairly 
substantial reasons for this attitude on the part of shipowners 
and shipbuilders, the chief being that economy of running 
has been scarcely considered, since the amount of steam used 


Generally speaking, it may be said that the 


is small compared with that taken by the main propelling 
machinery. With the introduction of larger units, consequent 
upon the extended use of electricity, however, there is a ten- 
dency to pay greater attention to what has hitherto been 
considered a minor auxiliary, and there are signs that the 
reciprocating steam engine will, to some extent, be ousted from 
its monopoly. In some of the larger and more recently built 
battleships, Diesel engines, direct coupled to generators, have 
been installed, in conjunction, however, with. the steam-driven 
plant of the old high-speed type. These engines have a very 
great advantage over steam engines on a small scale, as has 
been conclusively proved on land, though it must be admitted 
that the economy in working is more apparent than real whon 
16 13 considered that exhaust steam is always useful fer feed 
heating, and the capital cost of the boilers debitable to. tho 
electric generating plant is very small. . There is another 
point of importance, however, namely, the fact. that Diese] 
engines can be started up at very short notice, and may be 
run during the whole time a vessel is in port, thus obviating the 
necessity of having to fire boilers, specially for a small amount 
of electrical power. This is particularly noteworthy in the 
case of ships which lie up for а considerable portion of the year, 
or spend, say, а week in port and a week at sea, as many 
Atlantic liners, and there seems every prospect of a successful 
future for the mixed installation. 

There are at present a good many advocates of producer gas 
engines for auxiliary drive, and though they would undoubtedly 
be a means of economy, it is somewhat doubtful if it is sufficient 
to warrant their adoption, since they cannot be started up so 
readily as the Diesel engines. They do, however, render the 
electrical generating plant independent of the boiler, which is а 
good principle, and it is possible that, under certain conditions 
of service, they might come into use. | 

Steam turbines of small size, both of the De Laval and Par- 
sons types, have long been employed on ships—battleships, 
cross-channel steamers and liners—but they have, in most 
instances, only been used as auxiliaries to the main generating 
engines, in the case of battleships or, because of the very small 
space they occupy, for small boats, where the amount of elec- 
tricity used is so small that lack of economy 13 of no importance. 
Should the size of ships increase largely in the future, and the 
electrical power needed likewise augment, there is every prob- 
ability that turbines of moderate size (sav up to 500 n.p.) will 
be used for generating. This has, of course, been done already 
on one or two ships, notably the ‘‘ Mauretania " and “ Lusi- 
tania," where four turbo-generators of 500 н.р. each were in- 
stalled; and in very high-speed boats, where there is an enor- 
mous mass of machinery and so little available space, the tur- 
bine is likely to be preferred to the Diesel or other engine. The 
fact that practically no substantial foundations are required is a 
strong point in its favour, as is also its ready adaptability in 
running condensing, non-condensing and against a back 
pressure, when it is considered that these varying conditions 
are common at sea. 

The question of voltage at sea and the future tendency in 
this direction is very debatable. Up to the present, or at any 
rate up to a couple of years ago, voltages of 100 were well nigh 
universal, and there has perhaps somewhat naturally been a 
timidity which caused shipowners to refrain from adopting a 
higher and more economical figure. The chief reason for this 
is the greater fire and personal risks involved, since it must be 
remembered that it is more difficult to maintain good insula- 


tion at sea than on land, owing to the presence of mo'sture 
throughout the vessel. While the electrical installation on 


ships remained small, the saving to be effected in cables by the 


use of a higher voltage was scarcely sufficient for the question 
to be raised, but with the advent of very large equipments the 
matter is somewhat different. At 100 volts the cables become 
abnormallv heavy, and, apart from the cost involved, thev are 
very difficult to fix, and the system now adopted on most of the 
new British battleships is a three-wire arrangement with 
about 220 volts across the outers from which the power circuits 
are taken, and 110 across the inners for the lighting and some 
special circuits. It 18 very probable that as confidence is gained, 
and immunity from breakdown is seen, this will hecome much 
more common and even higher voltages will be employed, always 
provided that the wiring is carried out under most careful super- 
vision—a point which it is impossible to emphasise too strongly. 

It is curious that when electricitv was introduced on ships 
nearly 30 vears ago alternating current was emploved, dropping 
into disuse almost immediately—particularly when electric 
power became a feature of the installation—while at the present 
time there is a very strong feeling ш many quarters towards its 
rehabilitation. . There is no use denying the fact, only too well 
known to marine engineers, that commutators are a nuisance— 
not to put too fine a point on it. Motors and generators receive 
practically no attention, and the former are extremely badly 
used. Starters are at the mercv of all and sundry, owing to 
the shortsighted policy of shipow ners in limiting the electrical 
staff to the irreducible minimum, with the result that burnt-out 
armatures are almost the rule and not the exception. All this 
points to the advisability of the adoption of alternating current, 
with the consequent absence of commutators, and the emplov- 
ment of fool-proof motors capable of standing almost any treat- 
ment at the hands of incapable men. The objection, as regards 
the low starting torque of induction and synchronous motors, 
is not of great importance since most of the motors used at sea 
are employ ed for purposes where high starting torque is not 
essential, and in cases where considerable variation of speed is 
required special controllers can be used. Аз is the case with 
practically all questions of this sort, however, there is much to 
be said on both sides, and if we mav predict that in the future 
alternating current. will be extensively emploved on ships, it 
need not imply that direct current will drop into oblivion ; 
each svstem will have its use, and all will depend on the class 
of ship and the purposes for which electric power is required. 

Mr. Durtnall has evolved a svstem of auxihary drive with 
alternating current which may be mentioned in this connection 
as а possibility of the future which shows much likelihood of 
economical running and suitability for all conditions of 
aervice. The generator consists of an alternator and four or 
more rotating transformer generators mounted on the same 
shaft, driven bv the prime mover, all of them being small, so 
that the length and weight are but little greater than with an 
ordinary machine of the same power. The number of ship's 
main circuits corresponds to the number of machines, and the 
regulators of all the motors on the boat are connected to each 
of them, so that power may be taken from any at will. If the 
current be taken direct from the alternator (that is, from its 
lead and the common return) the periodicity 1s a certain com- 
paratively low figure; if the supplv be taken from the first 
transformer gener rator, the periodicity is rather higher, since 
the current from the alternator has passed through the primary 
of the transformer generator, so that the direction of the rota- 
tion of the flux due to it is the same as the direction of mecha- 
nical rotation in the primary. The periodicity of the current 
taken from the secondarv is, therefore, the sum of the two 
periodicities—that due to the alternator and that due to the 
transformer generator. This process is repeated through the 
remainder of "the transformer generators, and a great range of 
periodicity obtained. АП the motors can therefore be operated 
economically, speed and torque being varied bv changing the 
frequency of supplv without the introduction of wasteful and 
bulky resistances. 

Most of the auxiliaries on ships have now been electrically 
driven though there are many in which this is most uncommon. 
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Perhaps almost the only exceptions are the air pumps for the 
condensers and the boiler feed pumps. There is no reason 
why the former should not be adapted to electricity, as is 
common on land, and it is rather remarkable that this has not 
been carried out. It is notorious that all steam-driven 
auxiliaries are uneconomical in steam, and it is chiefly lack of 
confidence which has partially prevented their being operated 
by electricity. Circulating pumps for the condensing water 
are eminently adapted for electric drive, and the addition of 
these two most important auxiliaries to the electrical installa- 
tion will have the effect of lowering the cost of production of 
electricity to a very considerable extent. Boiler feed pumps are 
not likely to be converted to electricitv, and even in central 
stations on land they are almost invariably steam driven, the 
difficulty being the large range of speed required and the un- 
desirability of the use of rheostats for obtaining the variation. 

In England electrically operated steering gear is, except in 
the case of one or two small vachts, practically unknown, and 
it is in this field that great advances may be expected in the 
near future. The present method of steering by large and 
cumbersome steam steering engines operated by mechanical 
means 1s not fully satisfactory and the reverse of economical. 
An electrical system can so easily be safeguarded against break- 
down without large additional primary cost that it would 
probably work out considerably more cheaply than the steam- 
driven gear which is frequently in duplicate on large ships. 
The ease with which ships could be steered from two or three 
points merely by taking wires to these places is an advantage 
upon which it would be difficult to lay too much stress. 

There are many ways in which an electrical steering gear may 
be designed. Two methods are already in use on several 
Russian and American battleships, and there is little doubt that 
these, or modifications of them, will shortly become common 
throughout the world generally, both for battleships and for 
mercantile boats. One of these gears consists of two similar 
motors coupled together through differential gear between 
them, by means of which an increase of speed in either will 
cause the shaft operating the rudder through further gearing 
to rotate in a direction dependent on which motor is accelerated. 
Since the differential gear is between the two motors, the 
armature shaft of one of them is hollow, and the steering shaft 
working the rudder passes through it and revolves within it, 
being supported in bearings at cach end. The variations of 
speed of the motors are obtained by simple switchgear, which 
can be installed at various points. In another system there are 
two similar rheostats, the contact arms being operated respec- 
tively by the steering wheel in the navigating house and the 
rudder, and are so connected that when the arms are in согге- 
sponding positions no current flows through the circuit. The 
navigating rheostat controls the current supplied from the 
ship’s circuit to the exciter of a motor-driven dynamo, which 
delivers its power to a motor operating the rudder through 
gearing. On working the wheel in the navigating house the 
steering motor starts up and moves the rudder ' until | the contact 
arm attached to it reaches a stop on its rheostat corresponding 
to that of the rheostat in the wheel house, when current ceases 
to flow and the motor stops. 

In view of the revolution which the introduction of metal 
lamps has caused on land, and their great increase in economy, it 
might be supposed that these lamps would find ready adoption 
at sea, but this is not the case. In the ordinary way a very large 
number of lamps are broken on every vovage due to vibration, 
and it has been found inadvisable up to the present time to 
employ those of the metal filament type, since they are of 
course considerably more fragile than carbon lamps. But the 
construction of the filaments is every day being improved and 
their reliability becoming very much greater, and there is а 
distinct possibility that in the near future metal filament 
lamps may replace the older type, though it must be noted that 
on modern ships the power required for lighting is quite small 
compared with that needed for motors, and the consequent 
actual economy in steam is so small as only to warrant the 
change if the reliability is in no way impaired. 


Electricity has a wide field before it on battleships, though it 
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must be admitted that the British Admiralty has been by по 
means conservative in the matter. Electric mounting for 
guns is still far from universal, though there are many undeni- 
able advantages, and it is more than possible that the slight dis- 
satisfaction in some quarters is due to an incomplete acquaint- 
ance with the best methods of usage. There is really very 
little doubt as to the future final adoption of electricity for 
all guns, and the fact that so many operations are required for 
each shot fired is à point in which hydraulic power is at a 
great disadvantage. | | | 
There is one question which must not be lost sight of in 
estimating the future possibilities of electricity at sea, and that 
is the necessity of educating marine engineers and impressing 
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the fact upon shipowners that a large electrical installation 
cannot be left to run itself. It has in the past been all too 
common to have a totally inadequate electrical staff, and when 
the inevitable failure occurs—due to neglect—the fault is apt 
to be put down as inherent in electricity, whereas in most cases 
it is simply the result of imperfect supervision. N othing could 
be more economical and reliable than electricity for nearly all 
the appliances at sea, but it is totally unfair to give it only half 
a3 much attention (and that often unskilled) as would be con- 
sidered necessary if steam or hydraulic power were employed, 
and if the extension of the use of electricity at sea is to be as 
rapid in the future as we hope, this fact must be kept promi- 
nently to the fore. 


The Evolution of Electrical Engineering in 
the Navy. 


Summary.—The progress made in the dp ara of electrical apparatus in the navy from the earliest days is discussed, stress being 


laid on the difference in the conditions whic 


exist on board shi 
equipment and the way in which it is maintained is then dosotibed 


compared with those on shore. The general lay out of the electrical 
; while the methods employed in lighting the ship and the directions in 


which the electric motor is employed on board a modern battleship are also considered. 


The extent to which electricity and the electric drive are at 
the present time employed in the Navy has been prominently 
brought before the public by the recent discussion on the rela- 
tive merits of electrical and hydraulic machinery for operating 
the main armament. On shore the average man nowadays 
looks upon electricity as one of the obvious things of life. The 
electric tram has ceased to astonish, while wireless telegrams 
have long ago lost their freshness. It, therefore, seems only 
natural to him that the same condition of things should exist 
in the Navy, that electric lighting and motors should be num- 
bered among those things that are taken for granted, and used 
without any inquiry as to their why and wherefore. This is, 
however, scarcely the case, and for reasons which rest at bottom 
on the fundamental differences between a landsman and а 
salor. A landsman, unless he be of а more than ordinarily 
enterprising nature, is willing to use the * benefits of civilisa- 
tion" without attempting to find out their inner meaning, 
while, on the other hand, a sailor is the human embodiment of 
that mind which wants to know how everything works. He 
will, therefore, examine carefully the details of every piece of 
machinery which it is intended to use, adapt existing plant to 
his own requirements and generally strike out a line for himself. 

These are, indeed, the reasons why the advantages of the 
electric drive for barbettes have not yet been recognised by 
the Navy as a whole, but it must not, therefore, be supposed 
that electrical engineering in the Navy has made no headway. 
This is far from being the case; in fact, for the very same 
reasons as those given above, paradoxical though it may seem, 
the progress of electric lighting and power in the Navy, especi- 
ally during the last few years, has been extraordinarily 
rapid. At first much time was spent in adapting landsmen's 
plant to sea-going conditions, and to the discovery by experi- 
ence of what arrangement worked best under gun-fire or in 
a heavy sea. But when these necessary preliminaries had 
been accomplished development in every direction was the 
immediate result. 

Electricity was first used in the N avy for searchlight work- 


ing. Small steam engines driving low-pressure (65-volt) 


dynamos were employed, each set supplying one light. It was, 
however, not long before the advantages of this system of 
illumination for wider purposes were recognised and arrange- 
ments made for lighting the cabins and other parts of the ship 
when the searchlights were not in use. This first step was 
followed by the introduction of electric lighting in a more 
extended form, and by degrees every ship was illuminated 


throughout by this means. The use of electricity for power 
purposes was not recognised then, or, indeed, till long after, such 
auxiliary machinery as there was at that time being driven by 
small and inefficient steam engines supplied through long 
lengths of piping in which no inconsiderable amount of steam 
condensed. The end of the first chapter of electrical Work in 
the Navy, therefore, shows us the ship mainly electrically 
lighted throughout off low-voltage circuits. This stage, in 
fact, very fairly represents the state of things at the end of last 
century. 

It soon became recognised that owing to the increasing size 
of the ships, and the consequent longer lengths of cable, 
the voltage then in use was too low for economical working, 
and 80 volts was therefore selected as the standard pressure. 
This pressure question again came up for consideration when the 
electric motor was first introduced in а small way, for it was 
naturally found cheaper to raise the voltage than to increase 
the copper. The voltage was primarily raised to 100, then to 
105, while in the latest ships the pressure employed is 220 volts. 

We may seem to have rather unnecessarily insisted on the 
voltage question, but here, again, the difference between land 
and sea-going conditions must be noted ; and as this difference 
will continually crop up in what we have to say hereafter and 
is really not a little responsible for the present design of elec- 
trical apparatus in the Navv,it may be worth while to digress 
and to give a short sketch of the way in which electrical plant 
Is operated on board one of his Majesty's ships. 

At the present time all the electrical apparatus is in charge 
of the torpedo lieutenant, who is a commissioned officer. But 
the line of demarcation is drawn very sharply, and his respon- 
sibility begins at the dynamo and ends at the motor, irre- 
spective of what machine is being driven, while he has no 
jurisdiction over the steam plant. This officer has under him 
a number of torpedo ratings, including one or more petty 
officers, who are, in turn, assisted by ordinary seamen, the 
actual number depending on the size of the Ship. The officer 
and petty officers have all been through a course of instruction 
in electrical work on H.M.S. Vernon, and are thoroughlv 
well acquainted with the plant employed in the Navv. ‘But 
their outlook is necessarily narrow, and they view with a 
natural distrust anything they do not quite understand. In 

making this remark it must be understood that no reflection 
on the intelligence of naval electricians as a class is intended. 
But electrical engineering is a special subject, and even in civil 
life a man cannot expect to obtain a working knowledge of 
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every branch and phase of this very varied subject. More- 
over, a civil electrical engineer has at least been trained in 
engineering from his youth up, while a torpedo lieutenant has 
only been able to take up electrical work as part of multi- 
farious other duties. In the development that has been 
recently taking place, therefore, these officers and men have 
been hard put to it to keep up-to-date, and it is, therefore, 
scarcely surprising that there has been a certain amount of 
opposition to, or, perhaps it would be better to say '' out-of- 
phaseness" with, the new тетте. This has been especially 
so with regard to the question of voltage. In the early days, 
when electricity in the Navy was still in the experimental 
stage, and the best type of apparatus to use had not been 
determined, the equipment became easily damaged and shocks 
were sometimes obtained in unexpected places. Now, no one 
who has not experienced the effect can judge the magnitude 
of the shock that may be received even from an 80-volt cir- 
cuit, when the recipient is standing on an iron deck that is in 
contact with the hull of a ship which is in turn immersed in sea 
water. The effect is literally electrifying. For this reason 
many naval electricians viewed with distrust the tendency to 
increase the voltage further. Simple arithmetical calcula- 
tion will show that if the shock received from a 50-volt circuit 
be unpleasant, that from a 100-volt circuit is terrifying, while 
naval language on the subject of 220-volt circuits may be better 
imagined than expressed. In spite of this, however, it became 
an absolute necessity that the pressure should be raised, and, 
as this increase coincided with a better design of apparatus 
and a greater knowledge of electrical phenomena among the 
various ratings, the anticipated troubles have not been realised, 
and no more danger or unpleasantness is experienced with 
220 than with 50 volts. 

In this connection it тау also be pointed 
out that the work of maintaining the elec- 
trical apparatus on board ship is hedged ebout 
with difficulties quite different from those met 
with on shore. Inthe first place there is the 
question of the personnel. We have said 
above that a certain number of men are told 
off to superintend the electric installations, 
but their number is by no means sufficient 
to do all the work, and they can at best 
only act somewhat in the position of charge 
hands. The labouring work, and even many 
of the more skilled operations, must be carned 
out by some of that large floating popu- 
lation which exists on board ship, by the 
sort of man who is one day painting, 
another day scouring, and another day 
replacing fuses—in fact, the original per- . 
sonification of the Jack of all Trades. This 
method of working obviously requires that 
all the apparatus should be sturdy and at the same time easy to 
understand, for to ‘ take a brick and knock it " is the matlot’s 
universal remedy for anything which will not work exactly 
and at once as it is wanted to. Further, when the motion of 
the ship is superimposed upon that of the plant, problems 
arise such as are never met with on shore. The design of а 
hoisting motor which will work at all angles to the horizontal 
requires some thinking out, while it must not be forgotten that 
such а motor may have to work and live in à cramped ammu- 
nition passage, where the ventilation is of the slightest. A 
ship, too, is not always in touch with the shore, so that large 
repairs cannot be made without difficulty, though each modern 
warship carries a fitters’ shop. It is, moreover, highly essen- 
tial that every part of the electrical apparatus should be capable 
of performing its work at a moment’s notice, even after it has 
been standing idle for weeks in by no means ideal surroundings. 
It may be said that as a result of many years' experience these 
conditions are now fulfilled, and are reflected in the specifica- 
tions оп which the manufacturers have to tender. The 
Admiralty will take no electrical gear which, on the face of it, 
is not of the very best, and will not keep anything which has 
not shown itself capable of operating successfully both in the 
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Indian Ocean and the Arctic Ocean, in the ammunition pas- 
sages and on the boat deck. This 18 certainly as it should be, 
for the safety of the country depends on the good operation of 
this electrical apparatus at critical times. 

We have seen that the electrical equipment of a modern 
battleship is made up of apparatus that can easily be looked 
after by an unskilled, though highly intelligent, personnel, 
that can be worked under a variety of very arduous conditions, 
and that is safe to handle in places where a low voltage shock 
is much more dangerous than on land. It may be as well now 
to come to particulars and to consider in some detail the various 
uses to which electricity is put in the Navy. 

As regards the system of distribution, it was soon recognised 
that great precautions must be taken against damp, and in 
the older ships ordinary insulated cable was placed in im- 
pregnated wood casing, whose grooves were filled up with red 
sead. This method had certain obvious disadvantages—it 
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was messy and the cables were not easy to get at. It has now 
been superseded by lead-covered wire, which is fastened direct 
to the bulkheads by brass clips. The wiring is not concealed, 
and, except at places where it is very liable to damage (for 
example, near bulkhead doors), it is not protected otherwise 
than by the lead covering. Where it passes through the deck 
special watertight stuffing boxes, rising some 8 in. from the 
deck, protect the cable, and in places where damage to the 
covering is likely to occur protection is afforded by covering 
the cable with sheet iron. No joints are made, but an in- 
genious system of sub-division in special distributing boxes is 
used. At the points where the wires enter the boxes an 
arrangement of soldered glands is employed to ensure water- 
tightness, which is, of course, a very important point on board 
ship. The main circuits are metallic throughout, and leaving 
the main switchboard pass along one side of the ship returning 
along the other to the switchboard again, thus forming a 
complete ring. They are broken up on the way by a number 
of section boxes, from which sub-circuits are taken off to dis- 
tributing boxes. In these latter boxes the circuit is further 
sub-divided and the lights supplied through suitable switches. 
This system, though it may appear unnecessarily complicated, 
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is really best able to fulfil naval conditions. The ring main 
system allows every lamp to be fed in two ways, and a further 
advantage is that a faulty circuit can be cut out with a mini- 
mum of disturbance to the rest of the installation. Ample 
fuse protection is provided, while circuit-bréakers on the main 
switchboard and copper links in the section boxes allow the 
whole of the circuits to be most easily controlled. The 
arrangement described above applies more particularly to the 
lighting of the ship, though smaller motors are also grouped 
on one switchboard circuit and sub-controlled from section 
boxes. In the case of the larger motors, however, the rule 
is, one circuit one motor. This arrangement has its advan- 
tages, as will be gathered when it 1s mentioned that the cur- 
rent required by the after-capstan motor is sufficient fully to 
load one generating set. As regards the switchboards very 
little can be said ; land criteria are followed as far as possible, 
though questions of space limit the distance at the back of the 
board and between the switches. Special arrangements are 
made for taking the arc, and the current-carrying parts are 
suitably protected to prevent any accidental contact when the 
ship is rolling. 

The lighting of an average battleship is usually carried out 
on distinctly generous lines. At one time lamps whose fila- 


ments terminated in two copper.loops were used. The supply: 


leads were brought into a special holder and bent round into 
hooks ол which these loops were hung, the necessary good 
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Fic. 2.—MARINE POWER AND LIGHTING SWITCHBOARD(CROMPTON & Co.) 


contact being obtained by a circular spring placed over the 
base of the lamp. This arrangement was supposed to com- 
bat the evils due to vibration, but after much experiment 
it was found that more casualties resulted from attempting to 
fit the loops over the hooks than from vibratory causes; and 
the use of these lamps has, therefore, been abandoned, those 
With ordinary bayonet caps being now employed. In most 
parts of the ship the fittings used are remarkable for their 
simplicity. Bulkhead lamps are protected by a glass water- 
tight shade which is, in turn, covered by wire network, and a 
similar arrangement is followed with regard to bracket lights. 
Magazines and other dangerous places are usually lighted 
from the outside. It may in general be said that whenever 
any artificial light is required at the present time electricity 18 
used. Incandescent lamps are mostly employed, though a 
sertain number of arc lamps are carried which can be used on 
special occasions. In this connection it may be mentioned 
that a number of spare ways are provided in some of the section , 


boxes to which temporary wires can be attached when extra, 


lighting is required for coaling or other special purposes. 

‚ Perhaps one of the most important problems which is exer- 
cising the minds of naval men at the present time is that of 
the disposition of searchlights. The subject is а very wide one, 
and as it is still in the melting pot it is impossible, and would, 


“ THE ELECTRICIAN."—MARINE ISSUE. 11 


moreover, be inexpedient, to give any very definite informa- 
tion about what is being done. The problems of searchlight 
design are intimately bound up with those of protection. The 
methods taken for preventing our own ships from being seen, 
while at the same time turning the enemies' ships into as good 
a target as possible have both to be considered, and on the 
solution of these depends the strength and disposition of the 
searchlights used. The latter of these is perhaps the more 
important, and exhaustive experiments are at present being 
conducted to discover an arrangement which shall enable the 
gun-fire to be most efficiently directed. 

Electrically, as much- progress has been made with search- 
lights as with other plant used in the Navy. In the early days 
hand lamps with practically vertical carbons were used, of 
comparatively low candle-power and requiring a man to be 
always in attendance. These lamps have now been replaced 
by others of higher candle-power of the horizontal type and 
entirely automatic in action. In designing such a horizontal 
arc lamp cognisance had to be taken of the fact that the hori- 
zontal gear would not always be horizontal, due to the rolling 
oftheship. Special care had, therefore, to be taken to prevent 
any accidental contact of the parts and to arrange that the 
jarring of the ship should not cause the lamp to feed prema- 
turely. Like other electrical problems in the. Navy, this has 
been successfully overcome, and a lamp is now in use which, 
while automatic, is also unaffected by external influences. 


Fic. 3.—ORDNANCE Fan Мотов (Crompton & Со.) 


The adoption of the automatic lamp has also been the direct 
cause of the employment of another piece of electrical apparatus 
in connection with searchlight working. The movement of 
these lamps is now controlled from the bridge, small motors 
fixed in the base of the lamps being used to give the projectors 
the necessary elevating and traversing motions. Sufficient 
speed control is obtained by this means. In certain cases two 
projectors are fixed on a common Базе, so that the same motion 


can be imparted to both, while at the same time arrangements 


are made for moving each lamp independently. 

Enough has been said to show that the use of electricity for 
lighting purposes on board ships of the Royal Navy is quite 
up-to-date, though the methods employed to attain the neces- 
sary end are rather different from those emploved on land. 
The same remark applies equally well to power supply, in 
which connection the electric motor is finding an increasing 
application for the driving of the auxiliary machinerv. 

There can be no doubt that the low voltage employed mili- 
tated for some time against the use of electric power to any 
great extent. And then, again, the authorities. following their 
practice of thoroughly examining a new thing before adopting 
it, were not at first quite sure of its advantages. The motor 
was first used in connection with the ventilation equipment 
and even on the 80-volt ships, found an extended application 
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for driving fans. The fans employed vary very greatly in 


size, those used for stokehold ventilation reaching as much as 
36 in. in diameter, while those for ordinary ventilation do not 
much exceed 6in. There is no doubt that the compactness 
and unity of the electric motor were always points in its favour. 
Steam-driven fans could not be placed anywhere, while even 
under the best conditions the necessary supply piping took up 
much more room than the cables. It is also hardly necessary 
to point out that the heating up of the connecting steam pipes 
and the condensation in them made steam working unecono- 
mical, as the distance on board ship may be fairly great, while 
the prevalence of steam pipes made an atmosphere which is 
often none too good absolutely unbearable. 

The design of the fan sets used is principally noteworthy for 
its compactness. The motor is direct coupled to the fan and 
the controller is usually placed on the top of the motor, two 
or more speeds being provided according to circumstances. 
The motors are totally enclosed, and the whole of the sets 
undergo a searching test before acceptance. The atmosphere 
of a stokehold is not of the best for an electric motor. 

Special arrangements are made in the case of the ventilation 


of magazines, the air being drawn in over ice made by a re- 
frigerating plant, which is also motor-driven. 
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A lerge application of motors may be classed under the single 
word hoists. — Electricelly-driven hoists are, in fact, used in 
connection with the cozling, ash delivery, the supply of'ammu- 
nition and the auxiliary boats, while the capstens mentioned 
above may also be placed under this heading. It would take 
too much space to go into the details of all this plant and 
would, moreover, serve no useful purpose, for as improvements 
ere made the design alters and the description of one perticular 
plent is not necessarily representative of a class. The neces- 
sity, however, for sturdiness in design mentioned above is 
exemplified in the following instance, which shows how the 
motor is applied to boat drill. 

Each war vessel is provided with one or more steam-driven 
picket boats, which weigh five tons, and are used for conveying 
messages and passengers to the shore when the ship is lying 
in harbour. These boats are carried on speciel chocks on the 
boet deck and are hoisted and lowered by a motor. The 
movements are carried out in accordance with a drill, an officer 
on the bridge directing the man at the controller by means of 
flag signals. The motor's task would not be an easy one on 
land, for the load is both large and varying, but it is much 
more complicated at sea. If the ses is at all rough the direc- 


* THE ELECTRICIAN."—MARINE ISSUE. 


JUNE 10, 1910. 


tions of lift and the motor axis may be at constantly varying 
angles, while at the same time it is necessary that the motor 
should be brought to full speed practically at once, so that the 
boat may not be again touched by the waves after it has once 
left the surface of the sea. If this is not effected a chance wave 
may dash the boat against the side of the vessel, and at the 
same time, by taking the load off the motor, lead to double 
complications. It is, therefore, evident that the man at the 
controller must act instantly on the word of command and 
wholly forget that such operations as swinging the controller 
over to “full on” in one fell swoop are inherently bad for 
motors. Designers of boat-hoist motors are well advised when 
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they rate their motors and controllers generously and arrange 


for easily renewable contacts in the latter. 

The motor is also finding an application for purely domestic 
purposes, for driving baking machinery, table fans and machine 
tools. The problems to be met with in such cases are not. 


different from those on shore, bearing in mind the variations. 


mentioned above. 


The one direction in which the electric motor has not yet 
fully established its claims is in the operation of the main arma- 
ment. This is a matter which can scarcely be discussed here, 
but it may be said that success in this direction is merely & 
question of time and that the scare reports which have ap- 


peared recently on the unsuitability of the motor for this pur- 
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pose emanate from circles who do not wish the motor to be a. 


success—the wish being father to the thought. 
is fairly clear ; 


The problem 


and with great accuracy ; given time and opportunity to experi- 
ment; the result can only be satisfactory. 


‚А pert of the electrical equipment on board ship which is- 


not the least interesting and certainly one of the most useful 
is that employed fer signalling purposes. Both telephones and 
bells are largely used, code signals being employed in the for- 
mer case. Ап ingenious combination of push and indicator 


the motor has to move large messes very slowly 
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in one fitting allows the return signal to be easily given and 
received. Loud-speaking telephones are generally used for 
communicating orders from the bridge to the engine rooms, 
from the conning tower to the barbettes and from the engine 
room to the stokeholds. 
be clearly heard above the din, while the recipient need not be 
close to the instrument. 

Both the telephone and bell circuits are. in modern ships, 
worked off dynamos which deliver current at 15 volts, though 
in the old days batteries were used. These dynamos are driven 
by small motors supplied from the power circuits. In this 
way much more reliable working is obtained than with bat- 
teries, while, owing to the fact that the circuits are operated 
from а main switchboard. greater ease of control is possible. 
The method of wiring and distribution in general follows that 
described above, though multi-core cable is extensively used, 
and in this way each interdependent circuit is kept under one 
lead casing. 
officers’ cabins and the various ship’s offices are also installed. 

There are two other applications of electricity on war ships 
regarding which much has been done just recently, but about 
which, quite rightly, no information is made available. These 
are fire-control and wireless telegraphy. The first of these 
is a well-thought-out system of electrical signalling, whereby 
orders can be conveyed to the various gun commanders from 
the conning tower and other control positions. As regards 
the second the development of wireless telegraphy in the Navy 
has been exceedingly rapid. Its benefits were much more 
speedily recognised than those of other electrical apparatus, 
and а special system has been devised to meet special needs. 
Details about its operation are necessarily not made public. 


This arrangement allows orders to- 


Separate bell circuits in connection with the 
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In the foregoing paragraphs we have endeavoured to give 
some idea of the present position of electrical engineering as 
applied to the Navy, and to make it clear that, in spite of diffi- 
culties and differences, the progress has been just as great on 
sea as on land, and that steady headway is now being made. 
There still remain, however, one or two problems to be solved. 
TheYquestion of barbette operation is one, and has already been 
referred to; marine propulsion is another. Practically all the 
auxiliary machinery on board ship is worked electrically, and 
assaults are now being made on the main engines as well. The 
problem is being considered, and the claims of the electric 
drive in this connection are not thought chimerical by those 
“in the know." So much is this the case that on every occa- 
sion when the subject is discussed steam engineers travel long 
journeys to point out its disadvantages. А scheme with no 
backing of reality would not be worth all this trouble. 

At the beginning of the article we gave some account of how 
electrical affairs on board ships of war were administered and 
endeavoured to show how the native talent of naval officers 
had been successfully applied to problems not of the everyday 
type. Under this reyime on board ship progress was made, but 
there was little control on land, and it was not until fully qualified 
civil electrical engineers were appointed that things electrical 
really began visibly to advance. The Admiralty electrical 
staff is now controlled by Mr. C. H. Wordingham, who is, of 
course, well known to our readers, assisted in each dockyard 
by civil engineers of wider electrical experience than that 
obtainable in the Navy. This leavening of good with better 
has had excellent results, and it may be safely said that from 
a technical point of view the evolution of electrical engineering 
in the Navy at the present time is nearing the maximum. 


Marine Propulsion by Electric Motors. 
By HENRY A. MAVOR 


(Of Messrs. Mavor & Coulson). 


Summary.—The author here investigates a special case of marine propulsion where the existing method of driving is admittedly efficient 
and cheap, and shows that while the possibilites of economy are restricted there is still a strong case for electrical methods. The logs of two 
voyages are used to illustrate the; argument that the “load factor" is likely to be an important element in the consideration of economica] 


working at sea as it is on land. 


It has only verv recently been generally recognised that the 
problem of propelling ships by electricity may be considered 
as taking a place in practical politics. The demand for some 
new method of dealing with the power on war vessels when 
long runs have to be made at speeds much lower than the 
maximum has led to special study of the possibilities of economy 
by electric transmission of power between the main generator 
and the propeller. On war vessels of the cruiser class it 18 
certain that economy is attainable by the use of means now 
available for the purpose, and it is only a question of gaining 
the confidence of naval engineers and authorities by demonstra- 
tion of these means to justify them in taking up a new line of 
development in naval work. 

The war cruiser of 20,000 н.р. is a heroic stride from the 
largest existing examples of naval propulsion by electricity, 
and it is, therefore, well that the electrical engineer should 
endeavour to bridge the distance by making intermediate 
applications. 

Few cases are available where the possibilitics of economy 
are so conspicuous as in the war cruiser, and in all cases in- 
cluding the cruiser the outsider who attempts to deal with the 
problems of naval propulsion finds himself at a grave disad- 
vantage. This is natural. The electrical engineer is much 
younger than the marine engineer. His experience is more 
diffuse. His ways of thinking are foreign to the ordinary 


practician in engineering science. His pretension to exac- 
titude of forecasting results is derided. His previsions are 
unsympathetically assimilated. These prejudices have to be 
broken down by the Miltonian method: “ Add deeds to thy 
knowledge answerable.” 

The prevalence in engineering workshops of the long-resisted 
electric power arrangements has already done much to win a 
respectful hearing for the electrical engineer who knows his 
business. He will get all possible help from the scientific 
marine engineers, but in attacking the problem there are 
several serious difficulties affronting. Every branch of marine 
engineering has for many years been the subject of repeated 
practical experiment and careful observation of results, so 
that there is a vast mass of empirical knowledge on each special 
point, and an essential adaptation of means to ends and of ends 
to means, which render it fundamentally difficult to make anv 
change. | 

At the same time there is plenty of encouragement to the 
electrical engineer to proceed in his attack on this region. He 
soon finds evidence of the presence of conditions which make 
for the use of his special means of utilising and combating the 
forces of Nature. The case here to be specially examined is 
typical of many, where on the surface the appearances are dis- 
couraging because of the successful work already accomplished 
bv the marine engineer, but where there is still a good field for 
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SPECIAL PATENT 


SEARCHLIGHT PROJECTORS 


SUPPLIED TO: 


H.M.S. “ Vanguard." 


jj “ Collingwood.” 


25 * St. Vincent." 


3 “Hercules.” 
25 “ Colossus.” 
9 '* Neptune.” 


» * Indefatigable." 


Complete Electrical Equipments for Warships of all Classes. 


| 


SIEMENS BROTHERS ОУМАМО WORKS LIMITED. 


Head ОШсе; Supplies Dept. & Stores: ^^Tantalum''Lamps & Fittinge: 
CAXTON HOUSE, WESTMINSTER, S.W. 39, UPPER THAMES STREET, Е.С. 


Telephene : GERRARD 860. Telephone : LONDON WALL 8270 
Telegrams : '' SIEMBRALOS, LONDON." Telegrams : '"' SIEMOTOR, LONDON." 


TYSSEN STREET, DALSTON, N.E. 
Telephones : CENTRAL 8388 & DALSTON 4. 
Telegrams : ** SIEMODYN, LONDON." 

Works: STAFFORD. 


BRANCHES: 
BIRMINGHAM. GLASGOW. SHEFFIELD. 
BRISTOL. MANCHESTER. JOHANNESBURG. 
CARDIFF. NEWCASTLE. CAPE TOWN. 


CALCUTTA, SINGAPORE. SYDNEY. 
BOMBAY. PENANG. MELBOURNE. 
MADRAS. RANGOON. TORONTO. 
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WIRES & CABLES FOR MARINE INSTALLATIONS. 
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the 


H.M.S. “ HERCULES.” 
Launched from Palmer's Shipyard, Jarrow, lOth May, 1910. 


THE “HERCULES” IS EQUIPPED THROUGHOUT WITH SIEMENS 
WIRES, CABLES AND BOXES. 


SIEMENS BROTHERS & CO. LIMITED. 


Head Office : Apparatua Department: 
CAXTON HOUSE, WESTMINSTER, S.W. WOOLWICH, KENT. 
Telephone: GERRARD 860. Telephone: WOOLWICH 62, 
Telegrams : "SIEMENS, LONDON." Telegrams : '' SIEMENS, WOOLWICH,” 
Works: WOOLWIOH, KENT, and DALSTON, Н.Е. 
BRANCHES: 
Sem: GLASGOW. SHEFFIELD. CALCUTTA. SINGAPORE. SYON 
зо: MANCHESTER. JOHANNESBURG. BOMBAY. PENANG. MELBCU 
RDIFF. NEWCASTLE. CAPE TOWN. MADRAS. RANGOON. TORONTO. 


- чт ———— Gp — m 


ef pe eer ча 9 


EE лр чал Р | 


16 


"THE ELECTRICIAN."—MARINE ISSUE. 


the electrician. The character of the data of results of marine 


trials render them difficult of utilisation by the methods of the 
electrical engineer. 


An example will make this clear. The records of trial trips 


are compared by the formula one where I.H.P. is the 
horse-pawer developed in the engine cvlinders, D is the dis- 
placement of the ship, and V the speed of the ship. The 
marine engineer says: “ Here is a given ship; for what cost, 
weight of machinerv and at what coal consumption will you 
give me the same I.H.P. to produce the same speed?” This 
seems to him a perfectly complete and fair wav of stating the 
case; but to the electrical engineer such a question 1s abso- 
lutely meaningless, and it is not easy to put meaning into it. 
It is not safe to assume, although in most cases it is approxi- 
mately true, that the propeller efficiency is the best attainable. 
It is rarely known what is the actual thrust imparted by the 
propeller to the ship. 

If these two quantities were known, it still remains to be 
found what is the best attainable efficiency under the con- 
ditions of working to which the ship has to be subjected. This 
involves consideration of results of working the ship—in other 
words, the accumulation of a new group of data. АП this looks 
very discouraging, but the application of the methods of the 
electrical engineer may be found to let daylight into the 
problem and may possibly be of service to the marine 
engineer. 

The general principles upon which the proposal of electric 
Propulsion is based have been discussed by the present writer 
in Papers read in February, 1908, before the Institution of 
Engineers and Shipbuilders in Scotland, and in December, 1909, 
before the Institution of Civil Engineers. They need, there- 
fore, be only summarily recapitulated here. 

It is assumed— 


That continuous currents are unsuitable for.the purposes 
proposed because of the large size of the units, generators and 
motors, and because of the greater difficulty of dealing with 
large currents. 

That, as it.is now customary on land to generate all large 
currents as alternating currents, the same course should be 
followed at sea, and there does not seem to be any adequate 
reason for converting to continuous current. 

That parallel working and synchronising are to be avoided, 
but that arrangements must be made for subdivision of the 
power equipment into convenient generating units, so that 
the load factor may be good. < 

Also that all switching arrangements for increasing, reducing 
or reversing power and speed must be of such a character as 
to be susceptible of instantaneous operation, 

These requirements, it is claimed, have been met by the 
authors patented arrangements, which have reference to 
methods of combining the generator and motor elements. 


The most important of the combinations are, first, that in 
which the secondary element of the generator ог the primary 
element of the motor, which normally forms the stationary 
element, is rotated in a positive or negative direction by a 
concentrically arranged controlling motor, the connection being 
entirely magnetic and the currents used alternating. The use 
of this method gives a choice of periodicity or of speed of 
rotation, as the case may be, and, in the case of the motors, 
permits also of the independent application of two sources of 
power to one motor system, where they are added together 
without electrical connection. 

In the second method, two or more generators are used at 
full power, each in connection with separate windings in the 
motor or motors, these windings being so proportioned that 
whatever may be their relative disposition they exercise no 
mutually inductive effect. These windings are arranged for 
successive connection to generators for change of speed. 

It is to be noted that this is not simplv a pole-changing 
arrangement. Although the motor is wound for two or more 


pole groups, these groups are at full power all in operation 
simultaneously. 
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For example, full power arrangement, three generators :— 


a 


One motor |Synchronous 


Periods.  |having poles. | speed per sec. 
1. 4 pole, 6 revs. per sec. бе: 12 24 1 
2. 8 pole, 6 is Е | 24 48 1 
3. 16 pole, 6 у in ба 48 96 


_———— 


: 1 
All three windings being laid in the same stator and at full 


power operating simultaneously on the same squirrel-cage 


rotor with the same resulting synchronous speed of 1 per 
second or 60 per minute. 


The case supposed is one where the generators are driven 
by internal combustion engines. 


Let now the arrangements be changed to two generators :— 


| 


А One motor | Synchronous 
| | Periods. | having poles. | speed per sec. 
1. 4 pole 6 revs. per зес....... | 12 | 48 0-5 
2. 8 pole, 6 M se? NA 24 


|| 96 | 05 

The speed is halved, the two generators being adjusted in 
size to give the required power. It will be seen that the speed 
change is susceptible of a very wide choice. 
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(Reduced to two-thirds.) 
Остоввв 13, 1909. 


The discussion on the recent Paper at the Institution of Civil 
Engineers turned principally on the proposed application to 
cargo vessels, and it may be of special interest to readers of 
Tue ELkcTRICIAN to study a type of this class of vessel from 
the electrical engineer's point of view to ascertain what may be 
the possibilities of economy. 

This example is chosen, not because it 13 а favourable case 
for the application of electrical transmission—it is not а con- 
spicuouslv favourable one ; but because, being a well-developed 
example of the best result of long experience in dealing with 
the special problems involved, it may be taken as typical of the 
best accomplishment of the existing methods, and limits the 
discussion to regions which are beyond that attainment. | 

In this cargo vessel of the “ tramp” type, designed for a given 
draught and speed in fine weather, the coal economy is as good 
as can be attained by a combination of turbo-electric generator 
and motor, but the changes in working condition produced, by 


changes in trim and weather appear to justify the use of the 
new method so as to get a better load factor. 
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The vessel is one of a fleet of many similar vessels carefully 
adapted to the work they have to do :— 


Length between perpendiculars ........................... 370 ft 
Moulded breadth .......................... eee eere cium 202.5 
:: depth: М 
Draught loaded cies: ces certe Ree aa 23 ,, 
Weight of: hull. оса 2,900 tons 
УУ jy. ПЕТРУ уидин жы PERRA RER eO TUS 490 ,, 
s js CAP LO Н incense ү Co sia ede ааа 7,194 ,, 
Total displacement .................... eere eere enne 10,584 ,, 


Engine cylinders 25 in., 41 in. and 68 in. diameter x 48 in. stroke. 

Boilers (three) 14 ft. x 11 in. natural draught, pressure 180 lb. 

Tota] heating surfaces 5,868 sq. ft. 

Total grate surfaces 165 sq. ft. 

Bronze 4-blade propeller, 17 ft. 6 in. diameter, 17 ft. 9 in. pitch, 
surface 95 ft. 


Comparison of three trials for which there are sets of in- 
dicator cards :— 


Nov. 1, Oct. 13, Dec. 10, 
= 1907. 1909. | 1909. 
Displacement, in tons............... 5,041 10,000 4,000 
Speed, in knots........................ 12-4 9-8 9-8 
Weight of coal per hour, estimated 3,450 E vi 
» y - measured "S 1,940 1,900 
Indicated н.р. ........................ 2,038 1,265 1,096 
Coal per І.Н.р. hour .................. 1.7 1-53 1.74 
Estimated per shaft H.P. hour...... 1:9 | 1-7 1-93 
Revolutions ........................... 72-5 56 62 
Cut ой on Н.Р. cylinder ............ 0-608 | 0:45 0.47 


Consumptions include steam steering, evaporator, and auxiliaries. 


The first of the sets of indicator cards was taken on the 
“ trial trip" of the vessel, the other two at sea on regular 
voyages. 

The conditions of this trial are so abnormal that they are 
shown here simply for the purpose of general comparison. It 
would evidently be most uneconomical to drive this ship at 
12-4 knots, and the engines are clearly not designed for this 
condition of working. They give a much better economy under 
the ies working conditions of a fully-loaded ship at a lower 
speed. 

‚ The other two records illustrate in a striking manner the 
Incidence of “ load factor ” in ship propulsion. 

Analysis of trial of October 13, 1909, for comparison with 

turbo-electric equipment :— 


Assume value of coal at 13,000 B.Th. U. per Ib. 
Coa] burned, 1,940 lb. per hour, as measured. 
Total heat (assumed), 1,940 x 13,000 = 25,250,000 B.Th.U. per hour. 
Boiler loss, assuming evaporation of 10 lb. water per 
lb. of coal from and at 212?— 25,250,000 — 1940 x 


MOOT а о E бен 6,650 x 10% 
... Boiler efficiency assumed = 0-73. 
Radiation and leakage............ cesse 800 x 10* 
Cylinder condensation, &c. — .................. оаа 1,000 x 10? 
Driving auxiliaries and heating feed ...................-- 1,400 x 10? 
Steam in diagram— 
Р (9 1 үз | 
Cylinder volume 272" «4. 13.6 cubic ft. Cut off 
0-45 =6-1 cubic ft. Clearance 0-7 
. Total volume per stroke 6-8 cubic ft. at 0-304 Ib. 
percubic ft. mean weight at cut off x 1,100 B.Th.U. — | 
per lb. ; x 112 strokes per minute ; x 60 min....... 15,400 x 103 
25,250 x 10? 


Heat efficiency of engine and auxiliaries in B. Th.U. 
= 2,545 (being the heat equivalent of one horse-power-hour) x 1,265 Н.Р. 
18,600 х 10?— 0-173. 
Shaft н.р. (assumed) = 0:9 т.н.Р. 
-. Heat efficiency of shaft н.р. = 0-155. 


À single turbo-electric equipment for the same work would 

work out as follows :— 
1,265 r.H.P. (assumed) = 1138-5 shaft H.P. 
_ 1138-5 x 0-746 -910 k 
0-93 motor efficiency - s 

The guaranteed consumption of this plant would be 18-1 lb. 

steam per kilowatt-hour, including auxiliaries and all losses. 
B.Th.U. per lb. steam — 1,100. 


Kw. Lb. рег Км. B.Th.U. per lb. 
910 x 18-1 x 1.100 = 


Total heat, units. 
18,200,000 
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The economy of the turbo set would be slightly better thar 
that of the normal equipment under the given conditions— 


1,138-5 х 2,545 нр. : 
бе, 7 IB 300x103 — —0:158 of the total B.Th.U. delivered 


to the engine are accounted for by shaft Н.Р, 

Evidently we have here in the existing reciprocating engine 
a highlv efficient plant designed for its normal work, and not 
for the abnormal conditions of the trial trrp in November, 1907, 
when the ship was run at а speed which would be very un- 
economical in service. The cards taken on October 13, 1909, 
and on December 10, 1909, are typical, the first of the fully- 
loaded condition and the second of a half-loaded condition at 
normal speed. | 

The fully-loaded condition naturally gives the better result. 
in respect of economy, and it has been seen that, makingTa 
reasonable assumption of mechanical efficiency, this result is. 
so near to the economy of a turbo-generator motor combina- 
tion at the same working pressures that no claim could pro- 


bably be made on this score in favour of the substitution of 
the new method for the old. The daily log of the whole voyage 
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(Reduced to two-thirds.) 
November 1, 1907. 


of 22 days shows that the horse-power and revolutions were 
nearly constant over the whole period, and that the coal con- 
sumption varied little, although the speed of the ship varied 
from 7-55 to 9-9 knots average on the day’s run by variation in. 
resistance due to wind and sea causing a propeller slip varying 
from 0-007 negative to 0-215 positive. 

The turbo-electric generator and motor equipment would be 
considerably lighter than the existing equipment, but it would 
cost more. 

While accepting the position that on the voyage now in 
question the existing plant shows as good results in coal 
economy as a turbo-electric plant would show under the same 
conditions, we may digress for a moment to suggest that even 
here there is room for argument. 

The great variation in resistance which is shown by the slip: 
and speed variation is met by a change in speed of the ship till 
equilibrium is restored between pressure on propeller and 
piston. There is a great variation in propeller efficiency. The 


1% 
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fine weather efficiency of the propeller is high, as high as could 
reasonably be expected. To increase the diameter to improve 
the efficiency in heavy weather is probably im- 
practicable. To use twin or triple screws is 
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The motor would have two windings, and the general 
arrangement would be :— 


| | Motor. Generator. 

possibly out of the question with reciprocating | | | 

engines on account of space, weight, cost and | — | о Ва li | Re | | 

loss of cargo space by tunnels; but an electric | B.H.P.| Poles. Revs. | Revs. | EY: || Kw. | Poles. si Periods js 

equipment might change all this and provide per | per | ET | вес. | min. 

a more favourable arrangement also for the — ru mma 

condition now about to be examined. | Ist winding...| 980 | 104 | 0-96 | 58 | 56 | 785 | 2 50 50 13000 
Racing and consequent loss of power take | ?nd winding.) 152 | 94 | 0-96 | 58 | 56 | 193 | 2 |4583\ 4583 |2,750 

place in bad weather, even when the ship is оаа A 1854 198 | м eee INN Бб оао: сооз 

fully loaded. It is argued that the moment to xr c ee eee ee ee, id _ Eus E0000 

moment changes in load would be more econo- m | 


mically dealt with by a turbine running at constant speed 
than by the reciprocating engine, which must work under 
disadvantageous conditions with a fluctuating load. 

The above diagram, taken on December 10th, is typical of a 
vovage of 20 days in a half-loaded condition. Here also the 
vessel was subjected to varving weather conditions, so that 
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the speed of the ship varied from 8-2 knots to 10:05 knots 
average on the day's run. The propeller slip varied from 0-04 
to 0:391. The average revolutions per minute on the day’s run 
is constant at 60, with the exception of three days at 50, 58, 
59. The average horse-power is again nearly constant, and 1s 
86 per cent. of the horse-power required to run the ship when 
fully loaded. But this horse-power is developed under much 
less advantageous circumstances. The cut-off is later, the steam 
is checked at the throttle, the mean pressure 1s much lower, 
the clearance losses are relatively greater, the propeller, being 
only partly immersed, races badly, wasting steam and losing 
way. All these losses would be obviated by the use of an 
electric arrangement in which the power on the ship would be 
divided into two units of the relative power shown on these 
two trips—i.e., they should be in the ratio of the two values 
of the horse-power—viz., 1.096 and 1,265— 1,096 —169. As- 
sumed brake horse-power —980 and 152. 

It is probable that the mechanical efficiency of the engine is 
much less at the lower power, and that 980 is too high an 
estimate of the shaft horse-power for 1,096 т.н.р., but this 
difference may be neglected in the line of argument here 
adopted ; the principle is fully illustrated as it stands. 


The two motor windings would be of equal area, and the 
larger unit would be run at or near its full speed and best 
economy, and on this voyage only one unit (the larger) would 
be required. It would run at full load all the time, and its coal 
consumption would be per hour : 

Kw. 1. B.Th.U. рег №. 
785 x18 x 1,100 


9,657 B.Th.U. per lb. coal 020 lb. coal per hour 


as compared with 1,900 Ib. used by the existing plant. A very 
handsome saving. · When the whole plant is required at either 
speed of revolution the coal consumption would be increased by 


кырыы, lb. per hour, 


making the total coal, as has been said, about the same as at 
present. 

The question for the owner is to evaluate the debits and 
credits on account of the electric proposition on the basis of 


the existing propeller arrangements in the first instance :— 
Dr. 


Cr. 
Novelty and breach of con- Saving in weight. 
servative policy. T space. 
Extra cost. и coal оп light voyages. 
Use of the small plant for cargo 


working. 

In the case which we have discussed the owner has decided 
that in the meantime the balance is to the debit. 

The matter does not rest here, but we may leave the argu- 
ment for the moment at this stage, with the claim to have 
shown that the margin in favour of the existing arrangements 
has alreadv been narrowed down close to the disappearing 
point, and that there 13 here а wide field for the electrician. | 

In the case chosen it is disputed that economy is possible 
and admitted that it is much to be desired. Probably the 
internal combustion engine may come to our aid in dealing 


with comparatively’ smaH~powers.*such-as-here discussed, and . 


enable us to proceed with confidence to the larger sizes, where 
it is much easier, owing to the higher efficiency of the larger 
sizes of steam turbo-generators, to show а decided advantage 
in coal economy. | 


One very great difficulty with which the electrical engineer 
has to deal тау be emphasised 1n conclusion. 

Marine engineers are accustomed to work on much wider 
guesses or estimates of the quantities with which they deal 
than are electrical engineers. They do not know that an elec- 
trical engineer's guarantee of efficiency can be checked to a 
degree of accuracy unapproached in anv other branch of 
engineering. and they make claims of economy which the elec- 
trical engineer cannot dispute, but which it is impossible to 
verify. Itis, therefore, necessary to show for the electric pro- 
posal a much larger margin of saving thau is actuallv required 
to justify its adoption. 

There are cases in which the margins are sufficient to satisfy 
the most exacting critic. These are the cases where large 
powers are used with wide and prolonged variations in the load 
factor. 

In the smaller powers the method has to be demonstrated 
in more difficult and less remunerative cases, such as have been 
here discussed. 

The discussion at the Institution of Naval Architects’ 
spring meeting has added considerably to the knowledge of 
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this subject Бу the experiments made by the Hon. C. A. 
Parsons in transmission bv gearing. The present writer 
agrees with Mr. Parsons and the other speakers in the 
discussion referred to that the question of electrical propulsion 
must be compared with the older methods under conditions 
which are rigorously similar. There must be no mixing up 


of gains by the use of superheat, the assumption of pro- 
peller efficiencies obtainable only under conditions which are 
precluded by the working limitations of the ship, or other 
methods which are not at present available at sea. To do so 
is to obscure the issue and to alienate the sympathies of 


people who are expert in the business of marine propulsion. 


А System of Turbo-Electrie Propulsion of Sbips 


.Bv Н. C. LEAKE. 


Summary.—In the system here described ordinary three-phase generators and squirrel-cage motors arè used, and speed variation of the propelling 


motors is obtained by varying the speed of the turbo-generators. 


To enable the motors to be reversed, braking drums are employed, mounted on 


the turbine shafts, and which may be described as a species of turbine designed to absorb power instead of to produce it. 


General interest is being felt at the present time in the 
question of methods of improving the efficiency of turbine pro- 
pulsion of ships. Among the methods that have been proposed 
the turbo-electric system ranks high on account of the advan- 
tages it seems to offer, and it may fairly be anticipated that 
sooner or later the enterprise of the shipping section of the 
communitv, both naval and mercantile, which collectively 
has so successfully led the way to advances in the past, will 
result in the carrying out of a trial on an adequate scale to 
verify the possibilities of utilising electricity for this purpose. 

Ап account of à new system of turbo-electric propulsion 
covered by patents held by the British Westinghouse Electric 
& Mfg. Co. (Ltd.) may, therefore, be of interest at the present 
moment, as this svstem, the invention of Mr. J. N. Bailey, has 
not yet been described in any publication. 

Before going into details, we may briefly refer to the leading 
points bv which the relative merits or demerits of any elec- 
trical svstem for ship propulsion must be judged, without 
attempting to recapitulate those well-known advantages which 
can be claimed in common for all systems of electrical pro- 
pulsion. | 

First and foremost is placed economy, and by this is meant 
economy in the most comprehensive sense, bringing in many 
points outside the province of the electrical power specialist. 
Steam per horse-power delivered to the propeller is only one 
element, as the question of the possible efficiency of propellers 
at various speeds of revolution also becomes of equal impor- 
tance. The commercial or other value of any saving or excess 
of weight and space realised in engine room, boiler room, and 
coal capacity must necessarily enter into the complete problem. 
Lastly, the question of probable expenditure on running stores 
and attendance, maintenance and repair, is one that the marine 
engineer may be trusted not to lose sight of. 

Together with economy, reliability and simplicity of the 
mechanical and electrical system necessarily take a high place. 
The chief engineer’s share of the responsibility for the safety 
of a ship, whether naval or mercantile, is so onerous that he 
cannot be expected to welcome an aggregation of machinery in 
Which, from want of familiarity, he does not feel confident of 
being able to locate any breakdown that may occur in working. 
It is, therefore, desirable that an electrical system should be as 
simple as possible in both mechanical and electrical respects, 
so that its action may be easily comprehended, which will tend 
not only to reduce the chances of a breakdown, but also will 
render it easier to deal with any trouble that does arise. Аз 
experience under seagoing conditions grows, the embodiment 
of complications might be found justifiable if superior advan- 
tages could be thereby obtained, as has been the case in the 
development of other applications of electricity that will occur 
to the reader; but, in the initial stages at any rate, a simple 
system is the one most likely to present a practical com- 
promise between conflicting requirements. 

Much has been written at various times about propelling 
ships by electrical transmission, but very little information has 


been vouchsafed by the advocates of various systems as to how 
they propose to stop the ship when in full motion. Yet in all 
matters of land transportation, such as railway trains, tram- 
cars and motor cars, the attainment of high speeds under prac- 
tical everyday running conditions has been due quite as much 
to the excellence of the braking devices as to the sufficiency of 
the propelling agent. Ships with propellers direct-driven by 
reciprocating engines, or by turbines with astern sections, 
possess a natural braking power, so that this point has not 
demanded special consideration; but with electrical trans- 
mission the situation is somewhat modified, and when engineers 
propound ingenious means of applying electricity to impart 
motion to a ship they should not omit to explain how thev 
arrange to stop the ship quickly as well. In brief, rapidity of 
stopping and going astern are most important points to be 
provided for. 

With any electrical system full power can be utilised when 
actually travelling astern. 

There must be afforded a certain power of regulation of 
speed, but the particular requirements in this respect vary with 
different classes of ships, and each case requires detailed con- 
sideration on its merits. In the case of war ships, the exigen- 
cies of “ station keeping " render it necessary to have 4 very 
fine adjustment of speed over a large range, whereas for mer- 
cantile ships the conditions in this respect are not so onerous, 
and it seems likely that with experience it would be found that 
regulation facilities essentially superior to such as are obtained 
in the case of electrically-driven trains were not as a rule in- 
dispensable. The question of speed regulation is, however, 
bound up with that of economy at reduced speeds, as to which 
the necessary requirements vary much in different cases. 

. Àn electrically-propelled ship of fair size must naturally in 
the first instance be considered somewhat an experiment, 
just as the early turbine-driven ships were experiments in their 
day. It is, therefore, very desirable that the essential elements 
of the propelling machinery of such a ship—viz., turbines, gene- 
rators, cables, and motors—should be in as many respects as 
possible of standard and well-tried construction which has 
been well proved by everyday successful operation under the 
less onerous conditions of land service. In this respect we 
shall merely be following the precedent set by marine turbine 
development, as it was not until the genius of Mr. Parsons had 
perfected the steam turbine for land uses that serious attention 
vas paid to its application to marine propulsion. 

In the case of large ships with not less than two turbo-gene- 
rators and two motors, it is worth considering to what extent 
any electrical system is well adapted to afford opportunities 
of minimising the effect of breakdown in any one part by means 
of temporary expedients, either designedly provided for as a 
precautionary measure or improvised when the occasion arises. 
In this way any increased liability to a breakdown due to the 
multiplication of parts in the chain of transmission of power, 
as compared with direct-driven propellers, may well be offset 
by the increased opportunities which electrical methods afford 
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to make temporary arrangements to cope with such emer- 
gencies. 

Coming now to describe the British Westinghouse Co.'s 
system, the motors direct coupled to the propellers would be of 
the alternating-current three-phase squirrel-cage type. Such 
motors are, as is well known, the most simple and robust type 
existing, and require neither commutator, slip-rings, brushes, 
regulating switches, nor resistances. In Fig. 1, which shows 
diagrammaticall an arrangement for a ship with four pro- 
pellers, the motors are indicated by A, A, A, A. 

There would be two turbo-generators, B, B, each driving 
two motors, and consisting of a high-speed steam turbine fitted 
with a special device to be described later, and coupled to an 
alternating-current three-phase generator. The exciting cur- 
rent would be furnished by separate small generators, which 
would also supply current for other auxiliary purposes. 

Each motor would be supplied with current by an inde- 
pendent line of three-phase cable, C,C,C,C. Each line of 
cable would pass through a simple reversing and isolating 
switch, D, D, D, D, which would be enclosed in iron cases 
located in accessible positions in or near the engine room. The 
voltage of transmission could be selected at any value desired 
within reasonable limits, and as the whole of the parts of the 
machinery which carry current at this voltage are stationary, 
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Fic. 1.—GrENERAL SCHEME. 


enclosed, and inaccessible to those running the machinery, there 


would be по difficulty in going to very considerably higher 


voltages than those at present used for power purposes on ships. 

Each of the turbines would be fitted with a very powerful 
brake, one form of which would consist of some rows of sta- 
tionary and moving blades so shaped and set that on turning 
steam into this part of the turbine sufficient resistance would be 
offered to the rotation of the drum to reduce its speed quickly. 
The amount of steam which could be utilised in the brake would 
be the same as would be available for driving the turbine in the 
ordinary way, and as questions of economy would not arise, 
it would be possible to obtain a very powerful braking effort 
with very little addition to the size and weight of the ordinary 
turbine. 

With the exception of the exciting arrangements for the 
alternators, which being simple and of ordinary character have 
not been indicated, Fig. 1 comprehends the whole of the parts 
of this system which are vital to its effectiveness in respect to 
generation and application of the power; and, in view of the 
nature of the elements described, the claim for simplicity may 
thus far be well sustained. Any complication in construction 
or arrangement would be confined to the controlling appa- 
ratus, the functions of which will be explained later, but any 
derangement or breakdown in this controlling apparatus would 
not incapacitate the ship in any degree from propelling itself. 
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We may now consider the use of this system. The generators 
having been excited, in order to start the ship from rest all that 
is needed is to open the steam valves of the turbines, when the 
motors will start up with the generators, running almost in 
synchronism with them until full speed is reached. Any speed 
of ship may be obtained by suitably regulating the speed of the 
turbines in the same way as in present turbine ships. If when 
running at a considerable speed it is desired to stop the pro- 
pellers and reverse their rotation, this, as is well known, cannot 
be done by simply throwing over the reversing switches 
D,D,D,D. To take this course without any supplementary 
measures would bring about, through electrical action, an 
excessive strain on both generators and motors. 

It may be done if adjustable rotor resistances are provided 
for the motors, but the great advantages offered bv the squirrel- 
cage motor must then be sacrificed, and, moreover, rotor re- 
sistances for such large powers as are likelv to be required pre- 
sent considerable practical difficulties which are best avoided 
on ship-board. 

А method that has been proposed in some electrical schemes 
with the object of enabling the squirrel-cage motor to be re- 
tained consists in breaking the generator field circuit in order 
to make it possible to throw over the reversing switch and then 
to build up the field again by gradual steps. This cannot be 
considered a satisfactory method, because, in order to develop 
any reasonable amount of torque, the current in the generator 
and motor would be excessive, so that, as the permissible cur- 
rent fixes a limit to the torque that can be exerted, this method 
13 not adapted for stopping and starting a ship with the degree 
of promptness that is desirable. 

By the British Westinghouse Company's svstem in the form 
described above the difficulty is overcome in the following way : 
Assuming that it is desired to change from “ full speed ahead ” 
to “ full speed astern,” steam is shut off from the working por- 
tion of the turbine and admitted into the steam brake. The 
motion of the ship in the ahead direction operating through 
the propellers drives the motors as generators, transmitting 
power back to the generator, and thereby driving the turbine. 
This power is absorbed in the steam brake, where any amount 
of surplus energy can be dissipated in a form which offers no 
difficulty in its disposal. The speed of the ship is thereby 
effectively and rapidly checked, until finally the speed of the 
generator and motors has fallen to a point at which the fre- 
quency is' sufficiently low to enable the reversing switch to be 
operated without causing excessive current. Steam is then 
immediately shut off from the brake and simultaneously 
admitted into the working portion of the turbine. At the reducad 
frequency which the voltage applied to the reversed motors 
now has the motors are able to develop full load torque with 
normal current without the need of rotor resistances, and con- 
sequently a powerful effort can be exerted to check completely 
the motion of the ship and start it in the reverse direction. The 
turbine gradually runs up to full speed, when ultimately the 
ship travels astern with the same full power available as for 
propulsion ahead. 

In order to illustrate the general nature of these operations, 
a diagram is given in Fig. 2, which shows graphically the general 
manner in which the various speeds, torques, &c., vary during 
the process of carrying out the order " full ahead” to “ full 
astern." These curves are intended to be tvpical only, and 
are not to scale. | 

The various operations described—namelv, shut off main 
steam, open brake steam, throw reversing switch, shut off 
brake steam, open main steam—are brought about automati- 
cally in the correct sequence and period bv an electrically- 
operated controlling mechanism which is brought into action 
by any movement of the regulating hand wheel on the starting 
platform or elsewhere. It would unduly extend this article to 

describe the details of this controlling mechanism bv which the 
steam valves and reversing switch are automaticallv operated, 
which mechanism may take various forms: but it isimportant to 
notice that the control of the ship, though impaired, would not 
be destroyed by breakdown in any part of this automatic con- 
troller, since the various operations which it brings about could 
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in case of necessity be effected entirely by hand equally well, 
though not so expeditiously. The controlling mechanism is 
the only part of the equipment in which there is any degree of 
intricacy, but the ship would in no way be disabled even by 
some derangement of this part. 

A similar cycle of operations, except for reversing, would be 
followed when reducing from any speed to a lower one, the 
object then being to cause the speed of the ship to respond to 


the control hand wheel in the shortest possible time; but, of - 


course, this cycle would not be brought into action when in- 
creasing speed. 

The system lends itself excellently to direct control from 
the bridge in the event of this being required. 

From the particulars that have been given it will be seen that 
thus far the British Westinghouse Company’s system embodies 
the desirable points, that great economy can be attained at full 
speed, that full power can be utilised for checking the speed 
of the ship and for travelling astern, and that any speed from 
zero to full speed can be obtained ; but in respect to relative 
steam economy at reduced speeds, compared with that at full 
speed, there cannot be much advantage over direct-coupled 
turbine ships, as in each case reduced speed of ship entails a 
reduced speed of turbine, though the absolute economy in the 
former system may perhaps sometimes be superior. 
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Ра. 2.—Fur.L AHEAD TO FuLL AsTERN. (ТҮРІСАІ, CURVES.) 


Propeller assumed left-handed. Going ahead requires clockwise rotation of propeller 
(looking aft), and resistance torque is counter clockwise. 


_ It depends very much on the special circumstances of the 
individual case whether the attainment at reduced speeds of 
better economy than this system gives is of importance; but, 
If necessary, such as is the case with warships, there are various 
ways of arranging for this. Any method which is now applied 
to Improve the economy of direct-coupled turbines at reduced 
speeds is also applicable to the electrically-driven ship, and, in 
addition, there is a gain in that the whole of the propellers may 
be grouped on one turbine where more than one is fitted, and 
the other turbines be shut down entirely. Or by varying the 
number of poles of the motors by means of pole-changing 
switches, the speed of the turbine may be kept up to the full 
at à reduced speed of the ship. | | 

In some cases it may be found justifiable to instal a single 
small turbo-generator to drive all the propellers when cruising 
at reduced speed for a considerable period, this machine being 
arranged so that its full speed frequency corresponds to the 
reduced speed of the motors. It із easy to embody change-over 
switches (which are only operated when there is no voltage) 
with the other switches in the switch boxes р, р, р, р. As the 
power required for propulsioa varies roughly as the cube of the 
speed of a ship, the relative weight and space of such an auxiliary 


"THE ELECTRICIAN."—MARINE ISSUE. 23 


cruising turbo-generator in conjunction with its superior steam 
economy may not represent an excessive increase, and it affords 
substantial additional advantages in the way of stand-by re- 
sources, thus reducing still further the chance of complete dis- 
ablement of the ship due to a breakdown. 

As regards the question of the actual steam consumption for 
propulsion at full speed, it is not proposed to take up this point 
on the present occasion, as figures published from several 
sources have shown sufficiently encouraging possibilities for 
turbo-electric systems in general. In respect to the influence 
which the propeller has on the question, there seems to be at 
present no general consensus of opinion among naval architects 
and marine engineers. It is sufficient to note that, as the 
Westinghouse electrical transmission system utilises the most 
simple type of generator and the most simple type of motor, the 
losses are likely to be certainly no greater than those in any 
other electrical system. 

lready electrica] machines of the ordinary form have been 
built in sufficiently large powers to suit almost any ship yet 
constructed. The arrangements described render it possible 
to adopt an electrical system of propulsion in which machines 
of standard construction such es are in everyday successful 
operation for land service can be employed in the most simple 
manner possible. The predominating feature of this system 
from a practical point of view thus lies in its mechanical and 
electrical simplicity, which is in a high degree conducive to 
maximum reliability of operation, so important in the case of 
propulsion of ships. 

In conclusion, the combination of advantages special to the 


British Westinghouse Company's system may be summarised 


as follows :— 

(a) The electrical generators and motors are in every respect 
similar to machines of standard and well-tried construction. 
and the turbines are also standard, except for the addition of 
the steam brake, which offers no mechanicel difficulties. 

(b) Slip-rings, starting switches and resistances in connection 
with the motors are completely eliminated. 

(c) Means are provided for rapidly checking the speed, 
which should materially assist the handling and manceuvring, 
of the ship. | 

(6) During starting, stopping, and reversing, practically full 
torque may be exerted on the propeller shaft without exceeding 
normal current in generator and motors. 

Acknowledgments are due to Mr. J. S. Peék and Mr. J. N. 
Bailey for advice and assistance in the preparation of this 
account. 


Motors for Marine Work. 


On sea as on land the motors of the Lancashire Dynamo & 
Motor Co. are well known for their excelent qualities. They 
are now being daily employed on R.M.S. “ Mauretania " in 
connection with the ventilation of the enigne rooms and cabins. 
Eight fans are in use, each being driven by a 25 н.р. motor. 
The same company have lately supplied a number of motors 
to various battleships, where they are engaged on the following 
duties: Workshop driving, turbine turning and lifting, refri- 
gerating and pumping. On one of the recent ships, too, the 
necessary electrical energy is generated by dynamos of the 
Lancashire Dynamo & Motor Co.’s make. These machines 
are of the open type with a commutator end-bearing only. 
They are coupled direct on a combination bed to the flywheel 
of a vertical four-cylinder oil engine. The capacity of each set 
is 450 amperes, and they deliver current at 210 to 240 volts 
when running at 400 revs. per min. 

The Lancashire Dynamo & Motor Co.'s machines are found 
to be quite reliable when stowed away in the ammunition 
passages or on one of those cramped landings which are 
come across on the descent to the stokehold. The stoker 
in spite of the atmosphere in which he works, is able to 
come up now and then for а breath of fresb air; but even 
this boon is denied the motor, which must alwavs welter In 
the heat. | 
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Electrical Marine Propulsion on the 
“Paragon” System. 


Bv WILLIAM P. DURTNALL. 


Summery.—After a brief reference to the conditions to be observed in marine propulsion, the author considers two cases in detail in which 
y pro, 


the effect is estimated of replacing the usual steam drive by the * Paragon” clectric system. 
the saving in weight of plant is not material, the saving in coal and wages is shown to be considerable. 


steamer of 500 H.P., in process of conversion. 


The great commercial success of electrical power transmis- 
sion on shore is now well established, and many thousands of 
electric motors are to-day employed in innumerable ways in 
many and various industries. While, however, these appli- 
cations have made progress, electrical marine propulsion has 
also been receiving attention, and has more or less quietly 
asserted itself as an art and а very promising industry. Thanks 
to the great modern improvements in steam turbines and in- 
ternal combustion engines, the time has now arrived when elec- 
trical propulsion for vessels of large power and size may be 
discussed as a commercial subject. 

In the author’s opinion, owing to the vast power to be 
handled, the electrical propulsion of large ships will only be 
possible by the adoption of a polyphase current system. 

The great advance made quite recently in the design and 
construction of turbo-alternators and induction motors of 
large output has made the successful application of electricity 
in this large and important field appear commercially feasible, 
and several schemes are now in hand for the propulsion of large 
passenger and cargo steamers; in fact, the present year may 
witness some remarkable advances in marine electrical engi- 
neering. 

All designers of steamships are at the present time striv- 
ing to obtain the highest efficiency—that is to say, the greatest 
amount of thrust from the propeller—for every horse-power 
delivered to the propeller shaft, and at the same time to reduce 
the steam or fuel consumption per horse-power-hour so 
delivered. Every little increase in efficiency in this direc- 
tion means that the steaming radius for a given amount of fuel 
Is Increased. 

It has been proved beyond doubt that the propeller that 
gives the most efficient results is one which runs at a low 
speed and with blades of large area, and is the result of many 
years’ practical experience on thousands of ves:els both at home 
and abroad. | 

As regards prime movers, the advent of the steam turbine 
has overcome many of the disadvantages of the reciprocating 
engine. The best efficiency of a steam turbine is generally 
obtained when the linear velocity of the rotating blades is 
equal to one-half that of the steam velocity impinging on these 
blades, and as this figure is very high, in order to apply the 
steam turbine to marine propulsion, it has been necessary to 
raise the speed of the propeller at the expe ise of propulsive 
efficiency, so as to reduce the possible steam consumption per 
shaft horse-power developed; but the result 13 not comparable 
as regards steam and fuel economv per horse-power developed 
with that of the high-speed land turbine under equal steam 
and other conditions. In order still further to raise the 
turbine to more efficient operation it has been suggested 
by the author and others that mechanical gearing should 
be used. 

If by some means the steam turbine can be run at a 
high speed, not only is the weight and cost of the turbine per 
horse-power reduced considerably, but the amount of steam 
used per horse-power-hour delivered is also considerably re- 
duced. If the first cost and running costs are sufficiently 
reduced, although there may be some losses in transmitting 
the power produced by the high-speed turbine to a slow-speed 


The first is the ss. * Lusitania,” in which, although 
The second case is that of a “tramp” 


propeller, on the whole there will be а net gain. Further, 
there may be a great reduction in weight and cost of decreased 
boiler, steam-pipe, condenser and coal bunker capacity re- 
quired when using the higher speed turbine. 

It will not be out of place here to referas briefly as possible 
to some of the conditions that have to be met with when 
designing the propelling machinery for steam vessels of all 
kinds. It must be remembered that as far as we engineers are 
concerned we must “ save coal.” It is obvious then that the 
turbine must be run at its one and most efficient speed, and that 


-a high speed, in which the use of superheated steam is possible. 


But it is important that provision should be made for running 
a ship economically at the lower speeds which are often re- 
quired. This applies particularly to “tramp steamers.” It 
ig also very important to provide a quick and powerful reverse, 
so that the vessel 1s under complete control. Further, it 
should be borne in mind, that although the power falls rapidly 
with the vessel speed, the torque required on reversing is 
higher than that when running at top speed, so that suitable 
provision must be made. For this it is essential to reduce the 
weight of the working parts as much as possible. Means 
must also be provided that in the event of the propeller leaving 
the water, as is often the case in rough weather when the vessel is 
pitching or rolling, racing of the propellers cannot be excessive. 

The importance of a suitablv low propeller speed is shown bv 
the opinion of Dr. Robert Caird, who is one of the most emi- 
nent authorities on naval architecture and marine engineering, 
that had the |“ Lusitania " been fitted with propellers suitably 
designed to give the same vessel speed, and if they were driven 
at 80 revs. per min. instead. of 188 revs. per min., as at 
present, the propulsive efficiency would have been raised to 60 
per cent., instead of the 48-4 per cent. as now at about 25 knots. 
Consequently, instead of the 65,500 shaft horse-power now 
required, only 52,830 shaft horse-power would have been 
necessary. 

Electrical engineers labour under а very great difficulty in 
making extremely accurate estimates in connection with elec- 
trical propulsion, but certain published data are available on 
which estimates may be based. Certain engineers in this 
country have in the past stated that there is no room for 
electrical power in the propulsion of vessels.of such large 
size as the " Lusitania.” From this view the author would 
respectfullv differ, and he will endeavour to make out a case for 
an electrically-driven boat of similar lines and speed, in which 
the " Paragon " system can be employed if песеззагу. We will 
first consider what the existing boat is doing. and to do so we 
cannot do better than take the points that are given bv Mr. 
Thomas Bell, the engineer of the firm who built the vessel, in a 
most interesting Paper that he read before the Institution of 
Naval Architects a short time ago, and which dealt with the 
steam trials of that important and record breaking Atlantic 
liner. From these it appears that the total steam consumption 
for all purposes with a horse-power of 68.850 was 14°94 lb. per 
shaft horse-power-hour. The corresponding coal consumption 
was 1:46 lb., the speed being 25-4 knots, and the estimated 
total coal consumption for a voyage of 3,100 nautical miles at 
this speed 13 5,490 tons. The actual coal consumption was 
very close to this figure. 


to 
Cc. 


The steam consumption works out as follows :— 


Main turbines .... ин 851.500 №.- 13:1 №. per s.n.r.-hour. 
Auxiliary machinery .................. 114,000 1Ъ.-: 1:75 Tb. 


Evaporating plant and heating, &c. 32,500 1b. — 0:5 lb. | 


*5 99 


Total ...... Т К ERR eens 998,000 Ib. — 15-35 Ib. 


99 „ээ 


The average amount of coal burnt рег hour for all purposes 
was 43} tons, and the water evaporated per №. of coal burnt 
was 10:2 Ъ., the feed temperature being 196°F. It will 
thus be sten that under service conditions the total average 
power of the four propeller shafts of the * Lusitania”? was 
found to be approximately 65,000 H.P., and the propulsive 
efliciency being 48 рег cent., shows that the effective horse- 
power was 31,200. 

Turning now to the electrical scheme, we will first consider 
the power required on the propellers for the same vessel speed, 
using four propellers as at present. The author, after careful 
investigation, has come to the conclusion that if induction 
motors are to be of such a diameter that they shall go into 
the narrow after-lines of this boat, a speed of 140 revs. per min. 
for the top vessel speed would have to be adopted. Thus, the 
saving т power by reason of the extra propeller efficiency, 
due to the adoption of lower propeller speeds, would not 
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at 600 revs. per min., and the other two (A, Е) running at 
1,050 revs. per шт. G and J are six-pole non-synchronous 
three-phase generators, H and Í are four-pole transformer- 
generators, K and L are four-pole synchronous generators, and 
mounted on the same shaft are M and N two-pole trans- 
former-generators; and О and P are the small series wound 
exciters, which, owing to the arrangement, act for the whole 
combination, by exciting the revolving magnets of K and L, 
through slip-rings Q and В. The output from К can be put 
into the revolving primary member of M, by means of the slip- 
rings 5, and the output from L can be put into the like member 
of N through the slip-rings V. 

The estimated efficiencies of К and L can be put at 96 per 
cent., also 96 per cent. for H and I, and for the higher speed 
short-circuited generators G and J 97 per cent., and for M and 
N 94 per cent., which are reasonable figures for the estimated 
steam consumption required for the various powers. Work- 
ing at 180. pressure above atmosphere, and with the 
steam superheated to a total temperature of 600?F., and with a 
vacu'im of 28-5 in. (easily obtained in the Atlantic), it can be 
safely stated that at full load the above turbines, if con- 
structed on the mixed principle, will require a total not exceed- 
ing 91b. of steam per brake horse-power-hour; so when the 


„m = ч» 9 


E 
= ИИ 


Fie. Jl. РкорозЕр LAYOUT FoR VESSEL ОЕ 60,000 SHAFT-HORSE-POWER AT 139 n.v.M. 


applv to a very great extent, but. would apply as between the 
efficiency at 188 revs. per min. and that which can be obtained 
at 140 revs. per min. The ascertained propulsive efficiency 
being increased from 48 to 52 per cent., we shall therefore 
re jui e for a thrust equal to 31,200 н.р., 60,000 shaft hozse- 
power at 140 revs. рег min. 

To provide the above power at 140 revs. per min., we can 
assume two 7,500 B.H.P. Induction motors, mounted on each 
of the four shafts. Each motor will have, say, 42 poles, and 
an efiiciercy of aboat 97 per cent., so that, leaving out of 
account the small losses tliat would, of course, take place 
between the generators and the motors in conductors and 
control gear, we shall require а total of, sav, 47,000 kw. of 
electrical powe: for propulsion purposes. Motors of this 
power and speed can he designed with the above efficiency 
and a weight not exceeding 50 lb. per m.H.P. so that 
each motor will weigh, вау, 167-4 tons, and the eight motors 
would have a total weight of, say. 1,340 tons. 

To supplv them with the necessary current at full speed and 
load, as given above, the installation of six 11,000 в.н.ь. 
steam turbines will meet the case. Fig. 1 shows the layout 
proposed, with four of the above turbines (B, C, D, E) running 


above plant is working at full speed and load (as at top vessel 
speed) the boiler capacity need only be sufficient to supply 
594,000 Ib. of superheated steam per hour. 

The weight of the turbines, generators, transformer-genera- 
tors, non-synchronous generators, exciters, steam and exhaust 
piping and condensers is estimated at 90 lb. per kilowatt of 
output, so that for the 47,000 kw. required for propulsion the 
total weight of the engine-room equipment will be 1,880 tons. 

The remote control system would be adoptel with motor 
operated switchgear, and all connections would be arranged 
to be made or broken under no-voltage conditions, and in 
such manner that either port or starboard motors may be 
changed in speed or direction of rotation. The weight of the 
wnole of this control gear can be put at 25 tons. | 

So far we have dealt with the generation and transmission of 
the clectrical power from the steam valves of the high-speed 
turbines to the half couplings of the’ motors driving the pro- 
pellers. As regards the weight of the boiler installation, а 
very good estimate can be made from the report of the com- 
mittee on naval boilers, in which the Cunard liner * Saxonia " 
was taken, and the details show that the weight of the boiler- 
room equipment was 1,000 tons, and that the total output from 
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the cylindrical boilers installed was equal to 132,600 lb. of 
saturated steam per hour, or 132-6 №. of steam per hour per 
total ton weight of the boiler-room installation. This weight 
included the following items: Water in boilers at working 
level, Howden forced draught fittings and funnelage, auxiliary 
machinery in boiler room, including evaporators, &c., and steam 
pipes, platforms, &c. A figure of 180 lb. per ton weight per 
hour may be safely taken for modern cylindrical boilers. 

Thus the total weight of the boiler-room equipment for the 
electrically-driven boat for propulsion only will be, for the 
594,000 Ib. of steam required, 3,300 tons, to which must be 
added, say, 75 tons for superheaters, bringing the weight of the 
boiler-room plant up to 3,375 tons. We have then the total 
weight of the boilers, and the propelling machinery for the 
electrically-driven boat as follows :— 


Bileti о 3,375 tons. 
Turbines, generators, &c.  ............. eene 1,880 ,, 
VTonttollets; о ee update E °з 
Е вау „ъан ваннаны JO ,, 
MOIS: «cover dés dT bus аулык rS coats „....... 1,340 ,„, 
Total weight of propulsion machinery ............ 6,630 , 


As laid out in Fig. 1 the working would be as follows for 
five speeds of the propellers in either the “ahead” ог the 
“astern ” direction. | 


First Speed.—Start up either turbine set C ог D, say, С. 
This will run at 600 revs. per min. By means of the control 
gear send current from the small exciter O, through the slip- 
rines Q, to the windings of the revolving four-pole magnet of 
the synchronous generator К. The three-phase current from 
the stationary armature of this machine passes to the slip- 
tings 5 of the primary member of the transformer generator 
M. the direction of the current being such that the magnetic 
flux revolves in the opposite direction to that in which the 
generator 13 being driven by the turbine С. The three-phase 
current for the motors will then have a frequency of 600 
cycles per minute, and the motors having 42 poles will run at a 
synchronous speed of 28-6 revs. per min. 


Second Speed.—The second speed is obtained as follows :— 
First short-circuit the field of the small exciter by means of 
the control gear ; then couple the motors direct to the armature 
of the generator K, the transformer generator meanwhile 
running idle. The current will then have a frequency of 1,200 
cycles per minute, with the result that the motors will run at a 
synchronous speed of 57-2 revs. per min. 


Third Speed.—It should be here noted that the power for 
the two lowest speeds of such a vessel would easily be provided 
by one turbine. To obtain the third speed, turbine D is now 
started up and runs at 600 revs. per min., together with the 
synchronous generator L, transformer generator N, and exciter 
P. Motors 1, 2, 3 and 4 are then supplied by turbo set C, and 
motors 5, 6, 7 and 8 by the set D. By opening the links across 
the fields of the exciters O and P, the exciting current flows 
through the slip-rings Q and В to the revolving magnet 
windings of К and L. The output of the armatures of the last- 
mentioned machines passes to the primary windings of M and N, 
the direction of the current being such that in both cases the 
magnetic flux revolves in the same direction as the turb nes 
C and D. It will be seen that the frequency of the current 
Шы to the motors will then be 1,800 cycles per minute, and 
(he motors will run at a synchronous speed of 84-8 revs. per min. 


Nie Speed.— Under no-voltage conditions, as mentioned 

d the connections are changed as follows, and more 
P required, turbines B and E are started up (running 
K and LI per min.) The current from the armatures of 
коше о of going to the slip-rings S and V, is in this 
winding е h. slip-rings T and U, which are connected to the 
of Шы of the primary members of Н and I, the direction 
dii З ао being such that the flux revolves in the same 
а. turbines В and Е. The frequency of the 
I will er a from the stator secondary members of H and 
е cycles per minute, and the motors will run at a 
that the us speed of 114-2 revs. per min. It may be mentioned 
Be power required for propulsion will at this speed be 
аву met by the four turbines B, C, D and E, and also that in 


“ THE ELECTRICIAN."—MARINE ISSUE. 27 


each case the voltage goes up with the frequency so as to meet 
the extra demand for power. 

‚ Fifth Speed.— This (in the present layout of the “ Paragon И 
system) the highest speed is obtained in the following manner. 
The current, instead of flowing from the armature of the 


generators К and L to the slip-rings T and U, as in the previous 


speed, passes again into the slip-rings S and V ; and the current 
from the secondary members of M and N is then taken to the 
slip-rings T and U, so that the magnetic flux in the mechanically 
driven members of H and I revolves in the same direction as 
the turbines B and Е. The frequency of the current thereby 
obtained is raised to 3,000 cycles per minute, so that the motors 
will run at a synchronous speed of 143 revs. per min. (with, say, 
3 per cent. slip, giving actually 139 revs. per min.). At this 
speed more power will be required for propulsion, and this 
extra power can be obtained by starting up turbines А and Е. 
These latter drive short-circuited squirrel-cage rotor generators, 
wound for six poles. By coupling the stator windings to the 
mains by means of a simple chopper type switch, the 3,000- 
cycle current revolves in the same direction as that in which the 
rotor is being driven, say, 1,050 revs. per min., by turbines А 
and Е. The power is thus boosted up (as it may be termed) to 
meet the 60,000 в.н.Р., say, that is required from the motors at 
top speed. | 

Under the above working conditions, and when the ship has a 
clear run for a long distance, the necessary adjustment can be 
made on either of the turbines C or D ; and when a synchronous 
speed is obtained, the port and starboard sets of generator H 
and I can be paralleled. | 

With a vessel such as the “ Lusitania " rolling 10 deg., say, 
the propellers are very unequally immersed. Ordinarily the 
speed varies between the port and the starboard side, with the 
result that with heavy rolling there 18 a great waste of fuel by 
reason of the unequal torque on the two sets of engines or 
фиготез. It will be obvious, however, that in the electrically- 
driven boat, when running with the generato:s in parallel, the 
power will fluctuate between the port and starboard motors, 
and that the generating plant will run at a constant load 
whatever the difference in immersion of the two propellers. Also 
that when a propeller is lightly immersed its motor (owing 
to the frequency being fixed by the generators) will not race, 
and the motor driving the more deeply immersed propeller 
will, for like reasons, not slow down (at least not more than, say, 
2 per cent.). Further, owing to the extra pressure per square 
inch of blade surface, better grip will be obtained on the water 
by the more deeply immersed propeller and more thrust will 
consequently be given, especially if caleulated per ton of coal 
used per vessel mile under such conditions. This result could 
not be so effectually obtained in practice by any other means 
than electric propulsion and squirrel cage motors, the running 
characteristics of the latter being almost identical with those 
of the screw propeller. 
_ I hope to be in a position in the near future to publish some 
Interesting figures as to the actual performances of vessels so 
fitted. | 

It will also be interesting to make a comparison of the 
relative weights and steam consumptions. Here, again. we 
shall deal with the matter up to the half-coupling of the 
existing turbines, which run at 186 геуз. per min. at top vessel 
speed. Аз regards the engine room weight of the * Lusitania." 
the weights of the six rotors are given as follow :— | 


Weight in tons, No. 
High- pressure rotor, each ..................-. 80 а 2 
| a we ae a А еи IO 8 
Reversing turbine rotor p, ..................... о. 2 


It is reasonable to suppose that the weight of the bed and 
case of the above turbines will be at least twice that of thei 
rotors In each instance; that being so, we have the followir 
weights :— ы 

Low-sp2ed marine turbines, .............. 5 
E P at least 1,570 tons. 


Circulating water .,............................... . 100 


жае жа эса жакка өйө ооо чо бо оо ооо 


E 200 


Total estimated weight of engine room equipment 2,170 
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Now, as regards the weight of the existing boiler room plant 
so far as that portion required for propulsion only is con- 
cerned, it is stated that under service conditions the total 
steam used by the main turbines is 851,500 lb. per hour. 
Assuming that 180 Ib. of saturated steam can be produced per 
total ton of boiler room equipment weight, the weight of the 
existing boilers will be 4,730 tons, which includes the weight 
of all mountings and steam pipes to the stop valves of the 
turbines and the funnelage and necessary auxiliary machinery, 
feed pumps, &c. Thus we have the estimated weight of the 
propulsion machinery and apparatus for the existing boat as 
follows :— 


Engine room machinery ................ eee 2,360 tons 
Boiler room plant................. esee esee 4,730 ,, 


—— 


Total estimated weight of plant for propulsion ... 7,090 ., 
Compared with the electrically-driven boat the weights are 
as follows :— | 


Direct drive at propeller speed of 186 r.p.m. ......... 7,010 tons 
" Paragon " electric drive at propeller speed of 
[HO EH sodes vn Е Ыыы за и 6,630  ,, 


Saving in total weight by electrical equipment ... *460 ,, 


Although this is the saving in dead weight of the plant, it 
is not to be assumed that it nearly represents the total saving 
in weight, since difference in fuel has still to be taken into 
account. The evaporation on the * Lusitania " being at the 
rate of approximately 1016. of water per pound of coal, it 
follows that the existing boat requires at top speed no less than 
38 tons of coal p'r Four, ог 882 tons рег day. Assuming 
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| г 
machinery and steam plant Юг a given effective horse-powe 
is less than with either direct-coupled turbines or reciprocating 
engines. | 
W*Assuming five days’ steaming and 30 trips per уевт, the 
cash saving is therefore as follows :— 

Coal, 1,230 toas per trip, or 36,909 tons por year 


at 193. Par toni ден £23,935 0 0 
50 stokers at 28s. per week ........................... 3,040 0 0 
31 trimmers at 225. per week ........................ 1,773 4 0 

Net saving рог boat per annum ............... £29,398 4.0 


Apart from the above commercial saving in cash in operation, 
it must not be forgotten that valuable time is saved in not 
having to bunker the coal saved. 

So much for the largest type of vessel afloat. We will now 
investigate electrical driving for the smaller class of vessel, 
such as the usual “ tramp,” as these boats are in the great 
majority and a very large business will be done in the near future 
in their conversion, as we! as the equipment of new ves:els. 

Fig. 2 shows a side view of a vessel of the above description 
that the author has now in hand for equipment on this system, 
and which he anticipates will be the forerunner of a large 
number of similar vessels, owing to the great reduction in fuel 
that will b» demonstrated and to the extra steaming radius 
that will be shown. | 

Fig. 3 shows a side view and plan of the turbine and gene- 
rating plant proposed for this vessel. This is as follows :— 
A is the steam inlet for the supply to the high-pressure turbine 
of De Laval type shown at В, С the connection between the 
high-pressure and the low-pressure De Laval type turbine D. 
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Fic. 2.—GENERAL ARRANGEMENT OF “PARAGON ” SYSTEM ON AN EXISTING VESSEL (GROSS TONNAGE 1,241, SPEED 9 KNOTS). 


five days’ steaming, this becomes 4,410 tons of coal for the 
run from, say, Liverpool to New York. 

In the electrically-driven boat the steam consumption per 
hour is only 594,000 lb., so that, taking the same evaporative 
efficiency for the boilers, we have a coal consumption of only, 
say, 26:5 tons per hour, ог 636 tons per day. For the five 
days’ steaming, therefore, the boat will only require 3,180 
tons for propulsion, which is a reduction in fuel for the same 
vessel speed of 28 per cent. This means a saving in weight 
to be carried of 1,230 tons. Quite apart from the weight so 
saved there is a liberation of space to the extent of 54,120 
cubic. ft., which is no longer required in coal bunkers and is 
avallable for other purposes. Similarly, there is a saving of 
90 furnaces on the 192 now used, and only three funnels instead 
of four would be necessary. Again, there would be a saving 
of, say, 50 stokers and 31 trimmers. It is obvious that for 
every man saved in the stokehold there is corresponding keep, 
and accommodation is set free for a larger number of steerage 
passengers. | 
_ As to first cost in types of vessels that the author has recently 
investigated, it has been found that with the " Paragon ” 
system the cost is approximately the same as for reciprocating 
triple-expansion engines running at 80 revs. per min. of the 
equivalent power, and that the weight of the plant is about 
the same; but in larger powers the first cost of the propelling 

* 6-4 per cent. 


The exhaust is shown at Е; this is coupled to the condenser, 
which will be directly under the turbines; F is the speed 
regulator; G G are two pinions that reduce the turbine speed 
from 2,400 to 500 revs. per min., H the main driving gear 
wheel which, by means of the coupling O, drives the revolving 
magnet I of the four-pole three-phase alternator. On the same 
shaft, and also driven mechanically by the turbine H, is the 
primary member of the transformer-generator К. This is a 
two-pole machine, with its secondary member L stationary. 
The exciting current, which will be taken from the electric 
lighting installation on board at 80 volts pressure, will be led 
to the slip-rings M ; and for the lowest and the highest of the 


three speeds provided in this instance for the motor and the 


propeller (a single-screw vessel is in question) the output from 
the alternator will pass into the slip-rings N, and the operation 
will be as follows :— | | | 

First. Speed.—The turbine will be started up and run at 
9,400 revs. per min. For both the high and low-pressure 
turbines the revolving magnet and the primary members 
therefore run at 500 revs. per min., sav, in a clock-wise direc- 
tion. The motor that is to be used will be wound for 34 poles. 
and will be of the simple squirrel-cage type. For the first 


speed the terminals of the alternator will be coupled to the 


slip-rings"N, and the current sent in such a direction that the 
magnetic flux revolves in the opposite direction to that in 
which the revolving member is being driven. Three-phase 


30 


current at a frequency of 500 cycles per minute will therefore 
be’ drawn from the secondary member L, and being supplied 


to the 34-pole motor, the latter will have a synchronous speed 
of 29-4 revs. per min. 


Second Speed.—This speed is obtained by taking the current 
from the armature of the alternator J direct to the motor. 
This will then run at a speed of 58-8 revs. per min., the trans- 
former-generator running idle. 

Third Speed.—This speed will be obtained by again sending 
the output from the alternator to the slip-rings N, but the 
current will flow in such a direction that the magnetic flux 
revolves in the same direction as the mechanical rotation. 
The transformer also acts as a generator, raising the frequency 
to 1,500 cycles per minute, and the motor will run at a syn- 
chronous speed of 88-2 reva. per min. 


The actual speeds for the propeller will, of course, be slightly 
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Fic. 3.—“ PARAGON ” GENERATING PLANT FOR VESSEL ILLUSTRATED IN Fia. 2. 


less by reason of the slip at the motor when under work, and 


they will probably be 29, 57-5 and 86 revs. per min. respec- 
tively. | 


The existing engines are triple expansion, running at 78 revs. 
per min. and indicating about 500 н.р. With the same 
amount of steam the turbine will give, with saturated steam 
at 150 lb. pressure and with 28 in. vacuum, 630 в.н.р. at the 
main wheel ; the over-all electrical power transmission efficiency 
will be, at top speed and load, 82-5 per cent.,so that the motor 
will give to the propeller shaft 520 brake or shaft н.р. at, say, 
86 revs. per min., the increase in shaft speed giving a higher 
vessel speed. The present reciprocating engines have an effi- 
ciency of about 83 per cent., so that they give only about 415 
shaft н.р. to the propeller; the extra power required for the 
higher propeller speed, when the vessel is on top speed, will 
be easily met by the extra 105 shaft н.р. given by the electric 
motor at 86 revs. per min. with the same boiler power. 
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The weight of the engines and the condensers that are to be 
replaced by the electrical installation is about 37 tons, and the 
weight of the turbines, generator-transformer, condenser and 
motor is about 36 tons; but with the extra girders that will 
be put in to carry the turbines it can be safely said that the 


weight of the machinery will be approximately the same as 
the reciprocating engines. 


Before being dismantled the vessel will be docked and 
cleaned, the engines and boilers put in condition, and then the 
уеззе] will undergo a thorough trial under various draught con- 
ditions and speeds, in which the towing resistance, I.H.P., 
steam and coal consumption, and the actual cost of carrying 
a certain freight per vessel-mile will be observed. Exactly 
the same test will be made when the electrical plant is on 


board, and the results will be recorded in these columns at a 
later date. 


С 


(Земе 1:40.) 


The author hopes that the above remarks will awaken some 
further interest in what he believes to be the future field for 


the · progressive electrical engineer with the co-operation of 
his marine colleague. 


The author’s thanks are due to those friends who have 
already considered the possibilities of this system of electrical 
power generation and transmission for marine propulsion, and 
also to Messrs. Willans & Robinson and other important 
turbine makers who have so kindly given the writer the par- 
ticulars for the turbine section of this article and drawings. 
Signs are not wanting that the shipping industry is about to 
undergo а great change in view of the lively foreign competi- 
tion that is now taking place; and based on the information 
that is available to the author in various directions, his views 
are that immediately the electrically-driven vessel js put to à 


real test the shipowner will be driven to adopt electric driving 
on the lines here laid down. 


nii 
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Electro-Mechanieal Propulsion with 
Diesel Engines. 


By ENGR.-LikuT. W. 


Р. SILLINCE, R.N. 


Summaiy.—After giving figures as to the economy of the Diesel oil engine and features of constructio», the author describes its use at the 


present time in boats, and finally outlines the Mirrlees system of electro-mechanica] propulsion. 


In this system, generators direct coupled to 


Mirrlees- Diesel engines are used. For speeds between full speed and half speed a combined friction and positive clutch couples together the 


engine and propeller shafts. 


The Diesel oil engine is well known and is firmly estab- 
lished in land installations; it has also been frequently 
applied to marine purposes, both for generating electricity in 
ships and also for the propulsion of surface and submarine 
boats and of cargo-carrying vessels. 

In the British Navy alone every battleship and armoured 
cruiser commissioned since the time of the “ Dreadnought ” 


——-- 


For speeds below half speed the shafts are disconnected and motors are used. 


fuel consumption given by the makers of these engines is 
0-55 Ib. per brike horse-power per hour at full load, 0-57 lb. at 
three-quarter and 0-65 Ib. at half load, and the actual results 
on service are uaually 10 per cent. less than these figures. 
Further, to attend to the steam plant, each watch consists 
of four men—two to trim coal, stoke and tend the boiler, one 
to tend the engine-room auxiliaries (such as condensing plant 
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Кто. l.—GENERAL ARRANGEMENT ОЕ “ MIRRLEES §DIESEL " Оп, ENGINE FOR AUXILIARY PURPOSES AND PROPULSION 
OF AN OIL-CARRYING VESSEL OF 1,800 Tons 


has been fitted with at least one, and most of them with two, 

lesel oil engines, whose duty has been to generate electricity 
for auxiliary purposes. These engines were manufactured by 
d Bickerton & Day (Ltd.), of Hazel Grove, near Stock- 
ort. 

The installation of these enzines has resulted in great econo- 
mies in fuel and attendance. For example, one of these Diesel 
oil engines was found to use 4 ton of residual fuel oil (the 
same as used for boiler firing) рег day of 24 hours, whilst to do 
the same work with а steam plant of exactly the same capacity 
7 tons of Welsh coal were required—that is, 14 times the weight 
of fuel. Assuming coal to cost £1 per ton and fuel oil £2. Әз. 
Per ton, the Diesel engine thus effected a saving of £5. 17s. 6d. 
рег day, or about 84 per cent of the fuel bill. The guaranteed 


and feed pumps) and one for the steam dynamo—and, as there 
are four watches per dav, 16 men are required. When the 
Diesel oil engine is in use 12 of these men are available for other 
duties, since the Diesel oil engine requires only one attendant. 
It might here be mentioned that when two Diesel oil engines 
are installed in the same dynamo room one attendant looks 
after both. 

As touching on the question of continuous running and reli- 
ability, these engines have on several occasions run for 30 days 
and nights without a stop. 

The engines are vertical and direct acting, each having four 
cylinders and capable of developing 160 в.н.р. (200 т.н.Р.) con- 
tinuously, when running at 400 revs. per min. They are direct 
coupled to 105 kw. generators, and run in parallel with either 
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Diesel or steam engines in any combination. They are further 
capable of an overload of 10 per cent. for two hours. 

The engines are totally enclosed and fitted with an efficient 
system of forced lubrication, which lessens the attendance 
necessary and reduces wear and tear to a minimum. Engines 
have run for periods of two years without any bearings having 
been adjusted, and on examination at the termination of this 
period the wear was found to be inappreciable and the bearings 
were put back to their original adjustments. 

One special feature of this engine is its accessibility. АП 
valves are provided with separate removable seats. This 
enables specially hard and durable metal to be used for the 
seats and reduces the stopping periods. Since there 13 a spare 
valve and seat provided for each working valve and seat, the 
periodical overhaul of valves can be carried out without a pro- 
longed stoppage of the engine, as the working valve and its seat 
can be removed and replaced at once by the corresponding 
spare, the engine started, and the valve last removed attended 
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Fic. 2,—SEcTIONAL VIEWS SHOWING ARRANGEMENT OF CYLINDER, COLUMN 
AND VALVES OF A 160 в.н.г. ** MIRKLEES-DIESEL " Orr, ENGINE Seale, 1:20. 
to at leisure. To facilitate the removal of the exhaust and fuel 
valves (which require to be examined about once in two or 
three weeks), the levers operating these valves are divided so 
that, by removing a single bolt, that part of the lever which is 
above the valve can be swung back clear, enabling the valve to 
be removed without disturbing the remainder of the valve gear. 

Another special feature is the air compressor. This is a two- 
stage compressor, delivering air at between 600 lb. and 950 Ib. 
per square inch, the air being used for atomising and injecting 
the fuel into the cylinder. The compressor has a large margin 
in capacity, and 1s capable (in addition to supplying the air for 
fuel injection) of replenishing the starting reservoirs. "The 
whole of the parts of this compressor are metallic, no fibre or 
vulcanite packings being used. The valves only need to be with- 
drawn for cleaning about once a month, an operation performed 
in a few minutes 
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The third special feature is the governing. When all the 
load is sudd nly removed the momentary variation in, speed 


does not exceed about 7 per cent. and the permanent variation 
about 3 per cent. 


There are many other special features in the constructional 
details of the engine which are of particular interest, but for 
which space is not at present available. The keynote of the 


whole design has been reliability and accessibility combined 
with extreme fuel economy. 


Fig. 1 shows the general arrangement of one of these engines, 
and also a vertical section through one of the cylinders. 

* Mirrlees-Diesel " engines have also been applied to the 
propulsion of boats, three of which have been supplied to the 
Navy, two being for Vedette boats (of 120 в.н.р. or 160 т.н.р. 
each) and one for a 60 ft. harbour service launch of 100 в.н.р. 
(130 т.н.Р.). Fig. 2 is an illustration of the latter. 


In engines of the above sizes, and even considerably beyond 
them, the necessary reversibility is easily and satisfactorily 
obtained by the use of either reversible-bladed propellers or of 
mechanical reversing gears. The boats above mentioned are 
fitted with the latter. 

When the powers demanded exceed the limits imposed by 
such mechanical devices, the “ Mirrlees " system of electrical 


propulsion is adopted, and this system is considered to offer 
special features of advantage. 


The scheme is shown in the illustration attached and is 
described as follows: The propelling machinery, as shown on 
the drawing, consists of two six-cylinder * Mirrlees-Diesel " oil 
engines, capable of developing 300 в.н.р. each, when running at 
250 revs. per min. When proceeding ahead at any speed 
between full speed and half speed, the engine and propeller 
shafts are coupled together by means of a combined friction 
and positive cluteh, the speed being varied between these 
limits by a controlling apparatus fitted on the engines. Оп 
each shaft 1s secured а dynamo capable of developing about 
60 B.H.P. at 125 revs. per min. (that is, about 20 per cent. of 
the full power of the engine at one-half of the engine revolu- 
tions). On each propeller shaft is secured a reversible variable 
speed motor, capable of absorbing the full power of the dynamo. 
When manceuvring ahead and astern with the propellers, or 
proceeding ahead at less than half speed, the engine and pro- 
peller shafts are disconnected. The dynamos on the engine 
shafts operate the motors on the propeller shafts, the engines 
and dynamos running at a constant speed of 125 revs. per min., 
the speed and direction of rotation of the motors and pro- 
pellers being controlled electrically by varying the intensity 
and direction of the current in the fields. In emergency, such 
as to avoid collision, &c., when running electrically, it 13 pos- 
sible to increase the speed of the engine up to its maximum, 
whereby the dynamos and motors are capable of an increased 
output fora reasonable period. ‘lhe electrical arrangements can 
be so disposed that each dynamo operates either or both 
motors, thus providing for a breakdown of either the other 


dynamo or engine. This device has been protected by patents, 
and its special features of advantage are :— 


1. Losses in transmission, as compared with a purely elec- 
trical transmission, are avoided at all speeds above half speed 
ahead. 

2. The size, weight and price of the electrical equipment are 
much less than in a purely electrical transmission. 

3. It is anticipated that the handling of the vessel will be 
quite as satisfactory as that of the latest turbine vessels, in which 
the maximum power when going astern rarely exceeds 40 per 
cent. of the maximum power when going ahead. 

4. In connection with the electrical apparatus nothing that 


m not been thoroughly tried on shore is proposed for use 
afloat. 


In conclusion, the scheme above outlined enables full ad- 
vantage to be taken of the superior economy, as regards fuel, of 
the Diesel oil engine, whilst avoiding complications of mecha- 
nism necessitated by a reversible engine, and it also enables fine 
gradations to be obtained in the speed control of the vessel on 
moderate weights and at moderate cost. 
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DIESEL OIL ENGINES. 


« MIRRLEES-DIESEL'' OIL ENGINES, AS ILLUSTRATED, HAVE BEEN FITTED ON BOARD :— 
H.M.S. “ DREADNOUGHT.” Н.М.5. " MINOTAUR” 
H.M.S. “ BELLEROPHON.” H.M.S. “ SHANNON.” 


H.M.S. “ SUPERB.” H.M.S. “ INDOMITABLE." 
H.M.S. “COLLINGWOOD.” H.M.S. “INVINCIBLE.” 
H.M.S. “INFLEXIBLE.” H.M.S. “TEMERAIRE.” 
H.M.S. “ VANGUARD.’ H.M.S. “ST. VINCENT.” 


H.M.S. “ VERNON.’ 


ALSO | ЗЕЕ ARTICLE 
APPLIED Uu. ON THE 
TO DIESEL 
MARINE E => Өй 
га иЕе Admiralty Harbour Boat, with “ Mirrlees- ENGINE. 


Е Diesel " Engine for Propulsion. ——— 


MIRRLEES, BICKERTON & DAY, Ltd., 


—— HAZEL GROVE, Near STOCKPORT. 
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Electrical Plant for Marine 
Installations. 


Especial interest attaches to Messrs. Allen’s work in the pro- 
duction of electrical plant for marine installations, as those who 
can call to mind the early days of electricity on board ship will 
remember what an important part this firm)took in pioneering 
т this field. As might be expected, the results of a long expe- 
rience are to be found embodied in their newer designs, and the 
fact that their machinery still continues to command an ever- 
extending field of application in marine 
work is ample evidence of the thoroughness 
with which the various essentials of such a 
plant have been considered in the design, 

Chief of Messrs. Allen’s productions in 
this connection is still the generating 
plant, and that it is exclusively in use on 
by far the majority of the ships of the 
British Navy, and is also to be found in 
most of the navies of the world, is 
considered by Messrs. Allen, not without 
reason, to justify the statement that it 
has few equals. The steam engine is 
usually of the compound totally enclosed 
type, and is fitted throughout with 
forced lubrication, having generally two 
cylinders, though occasionally in the 
more powerful sets the second expansion 
stage is divided between a pair of low- 
pressure cylinders, the engine then 


having three cranks, an arrangement which gives a better 
balance and more uniform turning effort. The type of 
engine is well known and need not here be described in detail : 
suffice it to say that in the two-cylinder types the cylinders and 
valve chests are all arranged in one casting, the centres being 
placed as near together as possible, thus making a very com- 


pact and well-balanced arrangement. In the tliree-cvlinder 
types, each cylinder with its valve chest is cast complete, the 
cylinders being mounted independently of each other on top 
of the trunk which encloses the working parts, thus avoiding 
distortional strains in the framing due to unequal expansion of 
the metal, which would produce faulty alignment of the work- 
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ing parts and consequent excessive wear. The governor is of 
the crank-shaft type, and provided with hand regulation, per- 
mitting of adjustment of the running speed through a con- 
siderable range on either side of the normal while the engine 
is working. When desired, Messrs. Allen also fit à special 
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Fio. 2.—ALLEN’s 200 kw. MARINE Set. 


emergency stop-valve closing gear, which automatically shuts 
down the steam supply when the speed exceeds a predeter- 


mined limit. The materials emploved throughout are of the 
very finest, and a rigid system of inspection and testing ob- 
viates entirely the possibility of any faulty material finding its 
wey into eny part of the machinery. 

The dynamo is usually of the continuous- 
current multi-polar type. The magnet yoke 
end pole pieces are of cast steel of high 
permeability, the latter being securely bolted 
to the inside of the yoke, and the field 
exciting coils are wound on formers. The 
armature is of the ordinary slotted type 
drum-wound, built up of soft annealed plates, 
and is provided with the usual ventilating 
ducts. The commutator is of hard drawn 
copper sections insulated with mica and 
micanite, and secured together on a cast-iron 
sleeve ; it can be removed entire by simply 
unsoldering the connections to the armature 
winding. The commutator bars are of suffi- 
cient depth to permit of being turned down 
a considerable amount without requiring 
renewal of any parts. The brush gear con- 
sists of carbon brushes, carried in a sub- 
stantial brass guide, and each brush is held 
against the commutator by a separate 
spring, зо arranged as to admit of the pressure 
being adjusted and the brushes withdrawn 
separately for inspection. A neat hand 
worm-gear is also fitted for adjusting the 
"lead" of the brushes. The brush rocker 
and hand-adjusting gear are carried by the 
outer bearing. The dynamo shaft is flanged 
to form a coupling for bolting to the end of 
the engine shaft. A light and rigid under base plate extends 
completely under both engine and Чупато. and this, by preserv- 
ing the alignment of the bearings, &c..adds greatly to the life and 
conduces not a little to the smooth running of the whole plant. 

It is only within recent years that the electric motor has 
begun to supersede the steam engine on board ship for the 
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purpose of driving fans for forcing the draught in the boilers 
and for ventilating purposes. This appears at first sight a 
little surprising, in view of the great facility with which such 
plant can be regulated. On closer investigation, however, it 
will be seen that there are several practical difficulties attending 
the adoption of electrical power for this purpose. It usually 
happens that the fans have to be placed in a part of the stoke- 
hold where the temperature is exceedingly high, and hence, if 
electric motors are employed, either special means must be 
provided for cooling the motors, or the motors themselves 
must be so constructed as to be able to withstand successfully 
very high temperatures. Messrs. Allen have carried out a 
large number of installations on both svstems, the latter, how- 
ever, being г somewhat costly arrangement as the insulating 
materials employed are naturally of a much more expensive 
neture, and ere such as otherwise greatly to increase the cost of 
manufacture. 

We shall here describe briefly a couple of large installations 
carried out on the former plan, being those of the ss. " Maure- 
tania" and “ Lusitania." Each installation consists of 32 
fans arranged in pairs, one electric motor providing the neces- 
зату power for two fans. The fan impellers are of the single- 
inlet type, being 66 in. in diameter, and each capable of deli- 
vering a maximum of 33,000 cubic ft. of air per minute against 
à water pressure of 34 in. when running at 450 revs. per min. 
The motors are of the four-pole continuous-current tvpe, com- 
pletely enclosed, and each capable of developing 50 в.н.р. at 
& speed of 450 revs. per min. and at a pressure of 110 volts. 
Owing to the high temperature of the compartment in which 
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these motors have to work, situated as it is above the boilers, a 
special arrangement for cooling has been adopted. This con- 
sists in passing through each motor casing a current of cool air 
which enters it below the commutator and leaves it at the 
upper side of the further end of the casing. The air for this 
purpose is supplied by an auxiliary fan arrenged alongside one of 
the main fan casings, one such fan being provided for each pair 
of main fans and driven direct from the motor spindle. Each 
of the mein fans is fitted with a water gauge to indicate the 
draught pressure, and also with a tachometer. 

The controllers for these motors are also of Messrs. Allen’s 
manufacture, and by them the speed can be regulated by equal 
steps from 225 to 450 revs. per min. No-voltage and over- 
load autometic releases are also fitted, giving complete protec- 
tion to the motors under all conditions. When running at the 
lowest speed the approximate output of air from each fan is 
17,000 cubic ft. per minute at а gauge pressure of 1 in. 

The ventilation of the fan room on the " Mauretania ” 18 
effected bv eight of Messrs. Allen's single-inlet motor-driven 
fans. The motors are of the totally-enclosed type, and each 
set is capable of delivering 1,000 cubic ft. of air per minute 
at a pressure of | in. water gauge and at a speed of 900 revs. 
per min. Thev are of the four-pole series-wound type, and 
develop 5 в.н.р. at 900 revs. per min. and 110 volts. Each 
motor has a separate controlling panel, consisting of one double- 
pole quick-breek switch, tubular fuses and starting and regu- 
lating resistances. 

The accompanying illustrations show examples of the plant 
Messrs. Allen have designed for marine work. 


De Laval Steam Turbines. 


The value and importance of the steam turbine for ship pro- 
pulsion have come to be recognised mainly as the outcome of 
experience with this class of prime mover in connection with 


ship-lighting plants. The De Laval turbine was instru- 
mental in initiating the high-speed turbo-generator into ship 
work, demonstrating by its light weight fand running 
economies the possibilities of a compact equipment from 
which electrical energy could be obtained for) lighting, and 
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Fio. 1.—De LavaL Steam TunBo Unit ron Suip LIGHTING, INSTALLED IN А CORNER OF THE ENaiNE Коом. 
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Little or No Attention Required. 


Occupy Less Floor Space than Reciprocating Sets. 
Running Repairs practically Nil. ——————————— 


A.E.G. ELECTRIC CO., LTD., 


121-125, Charing Cross Road, London, W.C. 


AND AT CARDIFF, GLASGOW, MANCHESTER, NEWCASTLE AND SHEFFIELD. 
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power purposes. Varied experience both in the Navy and 
mercantile marine has confirmed the high opinions of steam- 
turbine pioneers of its ability to run constantly under every 
conceivable condition without breakdown and with a minimum 
of attention and cost for repair. 


Fig. 2. —ExPAN DING NozzLEs AND Bucket WHEEL ОЕ ре Lava. STEAM 
TURBINE. | 


The De Laval turbines are of the single expansion type 
arranged with one turbine wheel only, the wheel running at a 
high speed, which is reduced by gearing so as to suit the dynamo. 
The"steam is expanded in а row of nozzles, and the arrange- 
ment of these and the working of the steam is shown in Fig. 2. 
The general arrangement of the sriallci sizes of the De Laval 
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gear wheels by bearings h апа у. The gear wheel is connected 
to the armature of the dynamo by a flexible coupling. 

The larger sizes of turbines—above 30 в.н.р. or 20 kw.—are 
constructed similariy to the smaller units except for the arrange- 
ment of the gearing. Fig. 3 shows a large turbine-dynamo set 
seen from above with cover of gears removed. The pinion of 
the gearing is arranged in two parts and the turbine shaft sup- 
ported by three bearings m, m, and п; the gear wheel is also 
constructed in two wheels (on the same shaft) separated by the 
bearing 1. These larger machines are provided with forced 
lubrication for the high-speed bearings, an oil pump being 
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Fig. 4.—GEAR Оп, Pump as UsED ON ре Lavat TURBINES. 


arranged as shown in Fig. 4, this pump being driven by worm 
gearing from the gear-wheel shaft. The slow-speed bearings 
are provided with ring lubrication. 

The speeds of the electric generators coupled to the turbines 
are not excessive, the number of revolutions of the smallest 
unit—3 B.H.P. ог 1:625 kw.—being 3,000 revolutions, and that 
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Fic. 3.—Larce ТҮРЕ ОЕ LavaL TURBINE, SHOWING DovBLE GEARS. 


nae te-dynamo sets is shown in Fig. 5, which illustrates 4 
ioe Е na above with the cover of the gears removed. 
to the т е wheel, with its nozzles, is enclosed within the casing 
the tur; meine right of the figure; the pinion and the shaft of 
roine wheel is supported by bearings m and п and the 


of the larger machines 750 revs. per min. The dynamos are of 
the ordinary construction, open self-ventilating with carbon 
brushes and commutating poles. The smaller sizes are two- 


pole, the larger four-pole. 
The turbines are regulated by a centrifugal governor, com- 
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ишед with a double-beat governor valve and also with a 
throttle valve on the exhaust. The regulation is very accurate. 

The turbines for ship work are arranged with steam nozzles 
both forfexhausting to the main condenser of the vessel and 
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Fic. 5.—SMALLER PATTERN Dr Lavan STEAM Te RBINE, SHOWING GEAR CASING 


REMOVED. 


with nozzles for working exhausting cither to the atmosphere 
or to the auxiliary condenser without or with slight vacuum. 
In addition to this, these turbines are sometimes provided with 
nozzles to work off the donkey-boiler. Fig. 1 illustrates a 


ship lighting turbounit with switchboard complete, erected 
in corner of the main engine- тоот. 


Brotherhood Engines for 
Marine Work. 


The design of engines suitable for driving electric generators 
on board ship requires that rather different problems should 
be solved from those met with on land. The atmosphere is 
none too good for the operation of such machines, the deck to 
which the set is fixed often moves about in an exceedingly com- 
plicated fashion, and other similar factors have also to be taken 
into account. Among the firms who have paid special attention 
to the’ design‘ of engines’ suitable for this class of work are 
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Fic. 1.—STANDARD 200 kw. BROTHERHOOD ENGINE AND GENERATOR. 
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Messrs. Peter Brotherhood, some examples of whose plant we 
illustrate in this article. 


Fig. 2 shows a standard high-speed enclosed engine fitted 
with forced lubrication and direct-coupled to two 20 kw. 
dynamos. The plant illustrated generates current at 

either 110 or 220 volts, but similar sets could also be 
used for supplying a small three-wire system, as each 
generator 1s so arranged that the pressure from it can 
be regulated in accordance with the requirements of 
the load. The engine shown develops 35 н.р. when 


running at 450 revs. per min., but it may be run at 


600 revolutions, and then its output increases to 
45 Н.Р. 


Another interesting set consists of an engine direct- 
coupled to a dynamo which has been designed to be 
used on either ship or land. This engine is also of the 
enclosed type, and is fitted with forced lubrication. 
It has a cylinder 74 in. in diameter and a 5 in. stroke. 
It is coupled to a Siemens dynamo, which delivers 
T kw. when running at a speed of 400 revs. per min, 
This plant, as can easily be gathered from the de- 
scription, is exceedingly compact, and we are not 
surprised to learn that many of them are now in 
successful operation. 

Fig. 1 represents a standard 200 kw. set made up- 
of a Brotherhood engine and generator. The engine runs at 
400 revs. per min., its cylinders being 141 in. and 24 in. in dia- 
meter, and 8in. stroke. Forced lubrication is fitted to all 


Fic. 2.— HIGH-SPEED BROTHERHOOD ENGINE DRIVING TWO 20KW. 
Dynamos, 


the bearings. Similar sets have been sup- 


plied in large nnmbers to ships of the Royal 
Navy for lighting purposes, and are required 
to develop the full output against a back 
pressure of 25 lb. per square inch above the 
atmosphere. 

A study of these photographs will show 
that in designing engines for marine work 
Messrs. Peter Brotherhood have not been un- 
mindful of the problems that have to be faced. 
The sets are compact, so that they take up 
little space, a point which is all-important on 
hoard ship, while they are simple and easy to 
operate. It may further be pointed out that 
the various parts are quite accessible, so that 
should any repairs be necessary the damaged 
portion can be got at with a minimum of 
trouble. "This advantage can only be appre- 
ciated in its proper fulness by those whose 
fortune (or misfortune) it has been to carry 
ЕР out repair work іп the circumscribed space 

usually allotted to electrical plant on board 
ship. In short, Brotherhood engines are 
essentially suitable for marine work. 
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Electrically-driven Shipyard Cranes. 
Bv H. H. BROUGHTON. 


~~’ Summary.—Certain detail work which affects the performance of all types of electric cranes is briefly considered in the first part of the article. 
In the second part descriptions are given of several cranes and crane systems which are in use in a number of the principal shipyards. 4 Yard 
cranes, building slip equipments and fitting-out basin cranes are dealt with. в. 

ә. 


Probably in no branch of engineering is it more necessary to 
expedite the handling of material than in the building of ships. 
At the present time the shipbuilding industry is characterised 
not only by work of enormous magnitude but also by rapidity 
and economy of construction, and the remarkable achieve- 
ments of recent years are due in large measure to the develop- 
ment of appliances well suited to the duties which they have to 
perform. Foremost amongst these appliances are electric 
cranes. 

In any industry, more particularly in the shipbuilding in- 
dustry, in order to promote rapid and economical construction 
it is necessary to reduce to a minimum the cost of unskilled 
labour, or, in other words, the cost of unproductive labour. 
When it is remembered that it is economical to instal a machine 
costing £500 to take the place of a labourer at £1 per week it 
will be seen that huge outlays of capital can profitably be in- 
curred in cases where much material has to be handled. Аз an 
example a type of fixed crane may be quoted much used in the 
fitting out of vessels. Such a crane may be, and often is re- 
quired to lift loads up to 150 tons in weight anywhere in an area 
defined by two concentric circles having radii of 30 ft. and 
100 ft., the maximum load being lifted at 5 ft. per minute. 


Moreover, loads up to 30 tons in weight may be dealt with at a · 


radius of 140 ft. The average cost of such a crane is £35,000. 
Another example is the crane equipment installed over the 
building slips in a yard turning out the largest vessels. The 
cost of a slip equipment (including the gantry) runs well into 
five figures, | 

It is unnecessary in this article to set forth the many advan- 
tages of electrically-driven cranes over all other types. Not- 
withstanding the united efforts of pessimistic mechanical and 
hydraulic engineers to oppose the introduction of electric 
driving, the electric crane has during the last 10 or 15 years 
ousted practically every other type of crane, and new works, 
docks and harbours are, almost without exception, provided 
with electrically-driven cranes. 

When an installation is being planned it is advisable care- 
fully to consider the question of providing a battery-booster 
plant for equalising the load on the main generators. If the 
load fluctuations follow one another rapidly, and if the generat- 
ing plant is of sufficient size to withstand the overloads, the 
conditions may be met by over-compounding the generators. 
If, however, the motors connected deal intermittently with 
comparatively heavy overloads, the installation of a battery 
and booster would result in a considerable saving in the first 
cost of the generating plant and feeders, and would admit of the 
constant operation of the plant at a steady load. The saving 
which is effected by the proper application of a battery may 
exceed 25 per cent. per annum on the capital expenditure. 

In a series of articles contributed to THE ELECTRICIAN the 
writer described the electrical and mechanical arrangements 
common to all types of electric cranes, so that an extended 
treatment on these lines is unnecessary. There are, however, 
à number of important points which the crane user would do 
well to bear in mind in drawing up specifications for new 
cranes, and it is these which will be discussed before noteworthy 
examples of modern shipyard cranes are described. 


STRUCTURAL DETAILS, 


Every care must be taken to ensure that the brakes on the 
several motions are of suitable design. Generally speaking, at 
least two independent brakes are provided on the lifting 
mechanism to check the descent and to hold the load. In some 


cases as many as four independent sets of brake-gear are pro- 
vided. On account of the high speeds at which modern cranes 
are worked efficient brakes are usually fitted on the slewing, 
traversing and travelling mechanisms. 

The four types of brakes most used are : (a) Electric or rheo- 
static, (b) electro-mechanical, (c) mechanical and (d) hydraulic. 
Of these, perhaps, the best known are the electric and electro- 
mechanical types. 

Electric brakes give complete control over the speed with 
light or heavy loads, and are cheaper than mechanical brakes. 
If properly operated excessive strains on the gearing are 
avoided. They depend for their action upon the fact that 
under certain conditions if a motor be driven mechanically, and 
at the same time short-circuited by a variable resistance. 
current will be generated ; the current generated, and hence 
the braking effort, depending upon the resistance and the speed. 
Since current is generated only as long as the armature is in 
motion it follows that an electric brake cannot be used for re- 
taining the load. For this purpose a holding brake must be 
provided. An objection to the electric brake when applied to 
a busy crane is that little time is allowed for the motor to cool, 
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Fic. 1.—W ESTON ТҮРЕ MECHANICAL LOAD RETAINING BRAKE, 


as current is passing during hoisting and lowering, and to avoid 
overheating the question of rating must be carefully con- 
sidered. A further objection is that since the braking torque 
acts direct on the motor armature any breakage of the gear 
wheels or intermediate mechanism would leave the load free 
to descend. | 

Electro-mechanical brakes (wrongly called electric brakes) 
are in reality mechanical brakes of the band, shoe or disc type 
provided with an electro-magnetic release. The arrangements 
are such that the brake comes into action if the current supply 
be interrupted, intentionally or otherwise. To minimise the 
cost it is usual to apply the electro-mechanical brake to either 
the motor spindle or to the second motion shaft, and as in the 
electric brake, fracture of the wheel teeth or of any of the shafts 
leaves the load free. It should here be stated that when poly- 
phase alternating-current motors are used to operate cranes, 
brake motors should be used in preference to polyphase electro- 
magnets. Z . 

In nearly all heavy cranes mechanical load-retaining brakes 
of the “ Weston" type are fitted on the winding-drum shaft, 
or on the shaft next to it, and when.properly designed they will 
work for years without attention. For satisfactory perform- 
ance the sliding velocity must not exceed 30 ft. per second, and 
the “ brake work ” (per square inch) must not be greater than 
24 ft. lb. per second. А typical brake of this kind is shown 
in Fig. 1, and the structural details will readily be inferred from 
the drawing. When the load is being lifted the brake is locked 
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and revolves with the spindle, but when lowering the casing is 
prevented from turning by means of a ratchet wheel and pawls, 
the friction between the revolving and fixed parts constituting 
the brake. “Current is required to lower the load, and this fact 
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Fic. 2.—HvpRaAUvLIC BRAKE. 


must be taken into consideration in selecting the motor. "The 
all-day efficiency of cranes fitted with mechanical brakes is 
very low, and this, together with the great cost, neutralises the 
advantages to some extent. 

The hydraulic brake shown in Fig. 2 has been used on many 
of thelheavy giant and titan cranes constructed by Messrs. 
Stothert & Pitt, and has proved entirely satisfactory under the 
most exacting conditions of service. The brake consists of two 
hydraulic cylinders fitted with pistons, guides 
and cross-heads. To prevent overheating, 
the cylinders are water-jacketed. By-passes 
connect the ends of the cylinders, and throttle 
valves are provided for opening or closing the 
ports. The pistons are actuated from crank- 
discs which are driven’ by the main lifting 
gear of the crane when the load is being 
lowered. А ratchet free-wheel clutch is fitted 
in order that the hydraulic pistons may 
remain at rest when the load ‘is being lifted, 
зо that no resistance is opposed to hoisting. 

Where several brakes are provided, each should be thoroughly 
tested with the proof load before the crane is accepted. Electro- 
mechanical and mechanical brakes should, independently, be 
of sufficient size satisfactorily to sustain and to lower the load. 
During the test on the mechanical brake the electro-mechanical 


brake should be disconnected and vice versa. Moreover, testa 


should be made which approximate to normal operation, so 
as to determine the temperature rise of the brakes. Electrical 
engineers have long recognised that the output of a dynamo 
electric machine is limited by rise of temperature, and it is to 
oe regretted that many mechanical engineers forget that some 
machine parts must have not only sufficient strength to resist 
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the forces acting but also cooling surface of such an area and 
disposed in such a manner as to get rid of the heat which is 
generated in overcoming frictional resistances. 

Another matter which receives insufficient attention is 
the provision of appliances which make it impossible either 
suddenly.to start or to stop the several motionsofa crane. Itis 
desirable to accelerate and retard quickly, and the gears, shafts 
and structural work must be proportioned to withstand the 
forces due to the inertia of the moving parts. The travelling 
and slewing motors, and in some cases all the motors on high- 
speed cranes should be provided with some kind of elastic con- 
nection or slipping drive which can be set positively to slip 
when the torque exceeds a certain amount. Such devices are 
inexpensive; they ensure smooth running and enable un- 
skilled operators confidently to work the cranes at their utmost 
speeds and capacities. | 
~ In the main all the gearing should be of steel, the pinions 
being made from well-hammered high carbon or nickel steel 
billets, and the wheels of superior quality mild steel practically 
free from blow holes and shrinkage cracks. With the excep- 
tion of the slewing curb. and in some cases the barrel wheel and 
mating pinion of the lifting mechanism, the gears should be 
machinecut. Involute teeth are now generally used on account 
of their advantages over the cycloidal form.  Overhung wheels 
and pinions should alwavs be viewed with suspicion. There 
is a tendency on the part of crane builders to use overhung 
pinions on the motor spindles, and the practice is bad, for quite 
apart from mere noise such wheels give trouble in many ways. 
All high-speed gears should be enclosed in dust-proof cases. 

Worm-reducing gears, although widely used. on the Conti- 
nent, are fitted on comparatively few cranes in this country. 
When properly designed and constructed they are as reliable 
and have as high an efficiency as cut spur gears giving the same 
speed reduction. Here again we desire to emphasise the fact 
that the output is generally limited by the rise of tempera- 
ture and not by the mechanical strength of the teeth. ‘Аз long 
as the question of temperature rise is neglected, worm gears 
will not give satisfaction. Worm gears are generally con- 


structed by specialist firms, and we would suggest that such 
wears be subjected to a crane rating test of, say, one hours 
duration, or to an intermittent run of six hours’ duration under 
a specified load factor, the temperature rise not to exceed 190" F. 

The lifting and traversing ropes should be of extra special 
flexible plough steel quality with a factor of safety of seven, 


Fia. 3.—ARRANGEMENT OF TRAVELLING BRIDGE. 


and the diameter of the winding drums should not be less than 
24 times the diameter of the rope. 


For ordinary overhead travelling cranes of medium span the 
best form, of cross girder construction to use is shown Ш 
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diagrammatic form in Fig.3. From the drawing it will be per- 
ceived that girders of the single web type are braced to light 
outrigger lattice girders, which give great stiffness without 
excess of material, and the open nature of the construction 
admits of thorough inspection at all times. The structural 
work of shipyard cranes is liable to corrode on account of the 
exposed positions in which the cranes have to work and of their 
proximity to the sea. It follows, therefore, that all parts must 
be accessible for inspection and painting, and so arranged as to 
allow a free circulation of air through them. No plates or 
sections less than 2 in. in thickness should be used except for 
detail work, platforms and so forth. 

In adopting electric driving engineers should endeavour to 
arrange the machines in such a way that a comparatively small 
number of different sizes of motors are required. By so doing 
few spares have to be stocked, and switchgear and accessories 
тау be standardised. The writer has shown that the same 
principle can be applied to cranes of widely varying capacities 
and speeds.* 

Generally speaking, all the motors and brake-releasing elec- 
tromagnets should have a one hour rating with a rise of tem- 
perature not greater than 75°F., or, better still, the rating 
should be based on the load factor to which the motors are 
subjected. Controllers, switchgear, and resistances should 
be of robust mechanical construction, and all live parts pro- 
tected in an efficient manner. Care must be taken to ensure 
that the whole of the wiring work is carried out in a thoroughly 
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works of Messrs. Vickers, Sons & Maxim, Barrow, by the 
Brown Hoisting Company, are as follows* :— 

Trolley travel 159 ft. 14 in. each way from the centre of the 
crane, or a total of 318 ft. 3 in. centre to centre of the extreme 
positions of the hoist block. The maximum load is 5 tons, 
which can be lifted and travelled through the entire length of 
the travel of the trolley on the runway. An open trestle 
structure supports the cantilever, and pieces of 60 ft. in length 
can be carried through the pier without turning. The double 
tracks on which the cranes run are gauged 30 ft. 6 in. centre to 
centre. А motor of 85 в.н.р. output drives the several motions, 
and under full load the lifting speed is 200 ft. per minute, the 
travelling speed of the whole crane is about 300 ft. per minute, 


and the trolley may be traversed at any speed up to 750 ft. per 
minute. 


A 5-ton double cantilever crane constructed by the Appleby 
Crane & Transporter Co. (Ltd.), and installed at Messrs. Beard- 
more’s Shipyard, Dalmuir, is shown in Fig. 4. The total range of 
traverse is 240 ft., and the total height of lift above rail level is 
22 ft. From the photograph it will be seen that the cantilever is 
of very light construction, so as to minimise the effect of wind 
pressure. An under-carriage of double portal form supports 
the cantilever. It is mounted upon eight pairs of wheels, 
arranged two pairs under each leg, and compensating trucks 
are used in order to ensure that all the wheels bear evenly on 
the rails. The double tracks are pitched at 25 ft. centres 
apart, and the wheel-base of the crane is 52 ft. 3 in. 


Fig. 4.—5-ToN DOUBLE CANTILEVER CRANE, BY APPLEBY's LT». 


satisfactory manner. No cables other than “ Association ” 


quality, taped, braided and compounded, of not less than 
600 megohms grade should be used, and the wiring should 
be run in galvanised steel barrel (free from burrs), with 
screwed joints, and inspection boxes at the bends, outlets 
being bushed to avoid abrasion. The entire electric equip- 
ment and each motor circuit on a crane should be protected 
against overloads and short-circuits by circuit-breakers or 
enclosed fuses. As a safeguard against mechanical injury, 
limit switches are generally provided which interrupt the 
supply in the event of the motion being carried too far. Hammer 
cranes and jib cranes are usually provided with an indicator 
which records the working radius and the safe load at that radius. 

Apart from overhead cranes and ordinary jib cranes which 
resemble those used in all engineering works, shipyards are 
provided with special cranes in the plate and stock yards, 
over the building slips and at the fitting-out basin. The re- 
mainder of this article will be devoted to the description of a 


number of these special cranes, and for convenience they are 
taken in the order named above. 


YARD CRANES. 

Double cantilever and gantry cranes are generally used in 
the plate and stock yards. They are characterised by their 
great size, and by the high speeds of the several motions. Thus 
the capacity and dimensions of the yard cranes installed at the 
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With full load, lifting is at the rate of 100 ft. per minute, 
traversing and travelling at 400 ft. per minute and 300 ft. per 
minute respectively. Loads of less than 5 tons in weight are 
lifted at proportionately higher speeds, and by means of the 
controllers the speeds can be reduced to any desired extent. 
The motors, of which there are two, are of 50 B.H.P. at 500 revs. 
per min. Lifting and traversing motions are effected by the 
same motor, and the mechanism is arranged in such a way as 


to admit of each motion being performed singly, but not simul- 
taneously. 


The lifting and traversing mechanisms are fixed in a weather- 
proof house on the centre line of the crane immediately above 
the trolley track, and the whole of the controlling gear is fixed 
in а cabin placed in such a position as to enable the operator to 


have an uninterrupted view of the hook and of the working 
field of the crane. 


Gantry, or bridge cranes, as they are called, of considerable 
size and capacity are used in а number of yards on the Conti- 
nent and in America. If so desired they may be made with 
single or double cantilever. extensions. When the span !$ 
large it is customary to fix the bridge at one end to a stiff portal 
frame having a large wheel-base, and hinge the other end to а 
A-shaped trestle. · To give the necessary lateral stiffness to 
the structure, lattice frames are fitted which extend diagonally 
on both sides from the centre of the bridge to the portal. 

In the gantry cranes made by the Brown Hoisting Company 


PET 
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the girders are hung to the movable piers in such a way that if 
the tracks upon which they run get: out of: parallel or out of 
level, as frequently happens, or if by reason of slippery rails or 
other causes, one end of the crane gets behind or ahead of the 
other, the crane can vet be operated‘safely and satisfactorily 
within reasonable limits. No attempt is made to connect the 
bridge to the legs rigidly. At опе end it is pivoted to а double 
truck pier, and at the other end it is suspended from a single 
shear or pier by means of a universal connection. 

The girders or bridge trusses are designed to give maximum 
strength with the smallest dead-weight and area of material, 
with the members of such shapes and so arranged in the 
trusses as to expose the least possible surface to wind pressure. 
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BuiLDING SLIP EQUIPMENTS. 


There are half a dozen or more modern systems of building 
slip crane equipment, and it is impossible without careful 
consideration to say which of them is best suited to a certain 
class of work or arrangement of vard. An equipment involves 
a large outlay of capital, and in every case full care must be 
taken to select the best. The best system is the one which 
enables material to be placed in position at minimum cost. № 
is generally admitted that the crane system is superior to the 
side derrick system. The first cantilever crane installed at 
Cramp’s Shipyard, Philadelphia, is said to have placed in posi- 
tion a sternpost weighing 18 tons in about 20 minutes, taking 
it from trucks at the front end of the yard with but a few men, 
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The essentials of a building-slip crane 
equipment are: (i.) Efficient service over 
the whole berth, (11.) many cranes of reason- 
ably large capacity and high speeds, (iii.) 
provision for working the cranes in concert, 
(iv. minimum interference with operations 
along the sides of the ship. (v.) minimum 
obstruction of daylight, (vi.) adequate means 
of supporting and manipulating the riveting 
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Fic. 5.—Brown’s CANTILEVER SYSTEM. 


A single motor, driving through friction clutches, is used 
to operate all the motions of the Brown gantry crane. The 
speeds of these cranes of 5 to 10-tons capacity and of 200 ft. to 
220 ft. span are as follows : Lifting full load, 100 ft. to 300 ft. 
per minute; travelling with full load, 300 ft. to 900 ft. per 
minute; traversing with full load, 500 ft. to 1,200 ft. per 
minute. Such speeds can only be attained by cranes pos- 
sessing а proper amount of flexibility and little inertia. 


will be perceived that the equipment con- 

sists of a gantry or trestle 614 ft. long and 

18 ft. in width, placed between two berths, on 
the top of which a balanced double cantilever crane travels. 
There are also two side cantilever cranes for taking the 
hydraulic riveting machines. The gentry is of sufficient 
height to bring the underside of the crane girder 151 ft. 
above the ground. 


American Shipyards. 7rais. Inst. N.A., 1902. 
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the gantry, and can thus serve any part of either of the ships Lifting is accomplished by a single drum, and the load is 
which are being built on the two slips. Loads up to 5 tons in lowered by gravity, a powerful brake being provided to check 
weight can be handled by the crane, and the rate of travel is the descent. The resultant force of the crane under load 18 
400 ft. to 600 ft. per minute (depending on the load and wind kept within the proper limits by a counterweight which can be 
pressure). Cross-travel is at the rate of 400 ft. to 800 ft. per moved along a track on the cantilever arms above the load 
minute. The speed of hoisting is 200 ft. to 250 ft. per minute trolley. Wire ropes connect the counterweight to the trolley 
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with maximum load. А single motor of 80 m.H.P. output is in such a way that the former automatically takes up a position 
used for driving the crane. on one arm of the crane corresponding to the position assumed 

Cross-travel of the trolley is accomplished by two drums Бу the load on the opposite arm. When unusually heavy loads 
winding wire rope connected to the trolley. These drums are have to be dealt with an additional weight can be added to the 
mounted on a shaft which is never reversed. When one drum counterweight, and if so desired the * arm" of the balance 
13 thrown into gear with the driving shaft the other is discon- weight can readily be altered. 
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Fic. 7.—HENDERSON’S SYSTEM. 


nected and remains idle, so that as one winds the other pays The side riveter cranes extend 106 ft. from the centre line of 
out. The drums are kept in:the same relative position by the gantry. - Each is provided with two nidependent travelling 
means of a return loop, or small wire rope, which is wound in bridges, capable of lifting loads up to 10 tons in weight at 10 ft. 
an opposite direction to the main ropes. to 16 ft. per minute. Bridge travel is at the rate of 20 ft. per’ 
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Contractors to the Admiralty and War Office. 
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Contractors to the Principal Steamship, Railway and Colliery Companies. 


FERRANTI :» 


J 


> 


- FERRANTI? 
HOLLINWOOO. 


A 


| 
| 
| 


b 
L.T. PORCELAIN HANDLE FUSE. 
As supplied for the “Orsova.” 
CARBON BREAK CIRCUIT | 
| BREAKER, FREE HANDLE, CARBON 
4,000-5,000 Amp., 650 Volt. BREAK CIRCUIT BREAKER. 
i As supplied for the “ Mauretania." As supplied for the “ Mauretania.” 


MOVING COIL AMMETER.] 
As supplied for the “Mauretania” and “City of London.” 


We have supplied Switchgear for the “Mauretania,” © Lusitania,” ** City 


of London,” < Orsova,” &c., Фс. 
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minute, and the travelling speed along the gantry is 50 ft. per 
minute. The lengths of travel of the bridges on each crane are 
about 47 ft. and 81 ft. Motors of 6, 14, 12, and 50 в.н.р. are 
used for lifting, trollev cross-traverse, bridge travel and crane 
travel respectively. The controllers, the main travelling motor 
and the two bridge travelling motors are located in the 
operator's cabin. On each bridge are two motors, one for 
cross-traverse and one for hoisting. and these can be controlled 
from the riveting position in the ship. 

The “ Overhead Crane " system is used in a number of yards 
engaged on the largest vessels. In an equipment of this kind 
a gantry is erected over the berth which supports a number of 
travelling bridges, and walking jib cranes are provided on each 
side of the berth immediatelv underneath the bridges. Swing 
jibs are sometimes fitted to the trolleys of the overhead cranes. 
In the new Harland & Wolff equipment, however, each bridge 
supports two complete travelling cranes with lifting, traversing 
and travelling motions. 

This equipment was described at some length in a recent 
issue of THE ELEcTRICIAN,* but a further note must be given, 
as no article on shipyard cranes would be complete without a 
reference to the largest slip equipment in this or in апу other 


“ THE ELECTRICIAN."—MARINE ISSUE. 


' nearest the water. 
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head ; and travelling, 5 tons at 200 ft. per minute. The lifting 
and travelling motors are each of 70 B.H.P. output, and the 
slewing and racking motors аге of 15 в.н.р. The crane is con- 
trolled from a cabin mounted in the jib. 
Some distance below the track for the cantilever crane, run- 
wavs for the travelling bridges and for the walking jib cranes 
are fixed on the inside of the outer towers and on both sides of 
the inner towers. There are six travelling bridges and ten jib 

cranes, three of the former and five of the latter per berth. 
Each travelling bridge consists of two open type girders. 
rigidly tied together by stiff lattice frames. Rails are fixed 
to the bottom flanges of these girders for the purpose of carrying 
two 10-ton travelling cranes. To place in position heavy stern 
frames and propeller brackets tackle for handling 40-ton loads. 
can be suspended from eye bolts fitted to the two bridges. 
The travelling cranes may be controlled 


from a cabin on the bridge or from below at the riveting posi- 
tion. The constants are set forth below :— 


Bridye—Span 113 ft. 44 in., travelling speed 100 ft. per min., 
motor 40 В.Н.Р. 


Travelling ceranes— Load 10 tons, span 43 ft. З} in., height of 
lift 126 ft., travel of hook 33 ft. 10} in. 


Fic. 8.—BvuILDING Stir EQUIPMENT, BY THE M.A.N. Co. 


country. The photograph (Fig. 6) gives but a poor idea of its 
magnitude. On the right will be noticed a gantry which in its 
day, and that not very long ago, was probably of record size, 
and this serves to give some idea of the progress made during 
the last 10 or 15 years. ы 

The gantry, 840 ft. long by 270 ft. wide, covers two berths, 
and consists of three parallel rows of steel towers rigidly con- 
nected together at the top, both longitudinally and transversely, 
by means of lattice girders. The towers, approximately 170 ft. 
high, are pitched at 80 ft. centres apart, and the distance 
between the rows is 121 ft. 

A revolving cantilever crane (seen end on in Fig. 6) of 135 ft. 
radius runs on a track placed directly above the centre row of 
towers. This crane is of the four motor type, with lifting, rack- 
ing, slewing and travelling motions. The cantilever arm is 
181 ft. above the ground, and loads up to 3 tons in weight, can 
be dealt with at the maximum radius, and 5 tons at a radius of 
65 ft. The speeds areas follows: Lifting, 5 tons at 125 ft. per 


minute arid 3 tons at 205 ft. per mihute ;' racking, 5 tons at ` 


150 ft. per minute ; slewing, 5 tons at 400 ft. per minute at jib 
m * August 27, 1909. 


S peeds— Lifting 10 tons 15 ft. per min., traversing 15 ft. per 
min., travelling 30 ft. per min. 


Motors—Lifting 25 в.н.р., traversing 5 в.н.р., travelling, 
5 B.H.P. 


The walking jib cranes havea height of lift of 123 ft., and are 
arranged two on each side of the centre row of towers and three 


on the inside of each of the outer rows. They run on single 


rails below the travelling bridges, and are designed to lift 5 tons- 
at a radius of 54 ft. The lifting speed is 100 ft. per minute, 
the travelling speed 100 ft. per minute, and slewing is at the 
rate of 250 ft. per minute at the jib head. 50в.н.р. motors 
are used for lifting, and for travelling and slewing motors, of 
20 в.н.р. and 5 B.H.P. respectively are used. АЦ the control 


gear for each crane is placed in a cabin fixed near to the junc- 
tion of the jib and the vertical post. 


Access to the cranes and to the working parts of the cranes 


is afforded by means of protected staircases, platforms and 
ladders. 


“ Henderson's " system, shown: diagrammatically in Fig. 7, 


consists of a number of wire-rope cableways (suspended length- 
wise over the building berth) carried at both ends on cross- 
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girders, placed transversely, and supported by lattice-work ` 


columns. Each cross-girder is constructed in two parts with 
a clear space between to admit of the passage of the cables for 
transverse movement, and rails are provided on which travel 
the end carriages to which the cables are attached. On each 
end carriage is mounted a motor-driven traversing mechanism, 
and the two sets of gear are controlled simultaneously by the 
operator from the load trolley. 


The load carriage or trolley is constructed of steel sections, 


and.is provided with a suitable cage for accommodating the 
operator and the controlling gear. A single motor drives both 
the travelling and lifting mechanisms. The trolley is moved 
along the rope by connecting the motor through friction and 
spur gearing to a shaft on the ends of which two rope drums 
are keyed. Two wire ropes are stretched from end to end of 
the cablewav, and each rope is coiled on its drum a sufficient 


number of times to prevent slip in the opposite direction to 


that in which the trolley 18 travelling. The load is lifted on 
four parts of rope, reeved double, the two parts coiling on the 
barrel, and the loop pass- 
ing round a compensating 
pulley fixed to the trollev. 
Mechanical friction 
brakes are fitted to both 
travelling and lowering 
motions, with operating 
levers arranged within 
easy reach of the driver. 

Two equipments have 
been installed over the 
building slips at Palmer’s 
Shipyard, Jarrow. The 
first, with three load 
handling units, serves a 
berth 500 ft. long by 
100 ft.. wide, and the 
second, with four load 
handling units, serves two 
berths each measuring 
100 ft. by 75 ft. The 
speeds are: Of longitu- 
dinal travel, about 500 ft. 
per minute; ғ hoisting, 
3 tons 100 ft. per minute; 
cross traverse, about 25 ft. 
perminute. Three-phase 
current at 440 volts 30 ^. 
sused. Thearrangement 
of the current collectors 
3 as Ingenious as any 
part of the equipment. 
The five trolley wires are 
arranged in a horizontal 
plane, with steel support- 
Ing cables at each side 
held apart by distance 
pieces pitched at 85 ft. centres. Into the distance pieces are 
fixed the insulator bolts for carrving the ears which hold the 
trolley wires. The wheel type collectors are mounted upon a 
light four-wheeled bogie which rests on the upper surface of the 
supporting cables. Flexible conductors are brought down to 
the cab, and the pull on the bogie is taken up by steel cable 
Connections between it and the trolley. The trolley wires are 
supplied with current by three-core flexible conductors from a 
distribution board fixed on one of the cross-girders. Each 
cableway is protected by an overload circuit-breaker mounted 
upon the distribution board, and the board is itself energised 

У а three-core cable which passes up one of the inclined 
columns at the end of the berth. 


Revolving tower cranes, either fixed or movable, are used in 
: number of shipyards on the Continent for serving the building 
Sips, and for yards turning out small vessels they appear to 


ve advantages over other types of cranes. ‚ In a Paper on 
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Ею. 9.—150-TON CRANE, BY SIR WM. ARROL & Co. AND MESSRS. STOTHERT & PITT. 


Cranes for Shipbuilding Berths,* Signor Piaggio suggested that 

an equipment for three berths for ships of, say, 460 ft. long. 
might be installed as follows: The three berths should be: 
placed at a distance of 100 ft. between centre lines, and' the; 
centre of each crane respectively 44 ft. from the lateral berth'e 
centre lines. The fixed revolving tower cranes should фе - 
eight in number, each of 2$ tons lifting capacity, in two rows, : 
four in each. The height of the horizontal jib from the ground , 
should be about 100 ft. for the four forward, 82 ft. for the two. 
aft and 90 ft. for the central ones. All the cranes should have: 
a working radius of 82 ft., and three independent motors, one, 
for lifting, one for traversing the trolley and one for slewing. . 
The speeds should be as follows: Lifting speed 80 ft. per - 
minute, traversing speed 95 ft. per minute, slewing speed at the ` 
extremity of the jib 400 ft. per minute. | 

Many portable cranes of this type have been installed at the: 
Bremer Vulcan Shipyard, Vegesack, and at the Actien-Gesell- 
schaft Weser in Bremer. For particulars of these the reader 
is referred to a Paper by Mr. Alexander Murray on the Intro- 
duction of Cranes in 
Shipyards.t Two such 
cranes, designed and con- 
structed by the Maschin- 
enfabrik Augsburg-Nürn- 
berg, and installed at the 
Kaiserliche Werft in Kiel, 
areshown in Fig. 8. Loads. 
of 6 tons can be dealt with 
at a radius of 39 ft., 44. 
tons at 48 ft. 6 in. radius, 
and 3 tons at 78 ft. radius. 
The speeds under full load 
are: Lifting 52 ft. per 
minute, slewing 94 ft. per 
minute, traversing 65 ft. 
per minute and travelling 
197 ft. per minute. Separ- 
ate motors are used for 
each motion, 28 Н.Р, for 
lifting, 7 H.P. for slewing, . 
б н.р, for traversing and 
20 H.P. for travelling. A 
general idea of the ar- 
rangement of these inter- 
esting cranes will be ob- 
tained from the photo- 
graph. 

In the building of the. 
Cunard liner “ Lusitania " 
two large electric derricks,. 
made by Sir William Arrol. 
& Co., were used. They 
were designed to lift loads 
up to 5 tons in weight to 
a height of 120 ft. from the 
ground level, with a work- | 
ing radius of 35 ft. from the centre of the mast, and with a jib-, 
slewing through 180 deg. The mast is made in the form of an 
open lattice-work column of square section, with four corner 
angles, well braced together. Four guys are attached to the top- 
of the mast, and one underneath the jib. A platform for the 
electrical gear is arranged at a height of 95 ft. above the ground, 
and from this point is carried the jib which is rectangular in 
section. The jib is set at an angle of 45 deg., and at the outer - 
end there is fixed the usual pulley for the lifting rope. This. 
rope passes over a deflecting pulley at the base of the jib, and | 
thence through the centre pin to the winch located on the 
ground level. The lifting motor, of 30 в.н.р., is arranged for 
two speeds of lifting—90 ft. per minute and 210 ft. рег minute,. 
the former being for the full load of 5 tons. The slewing motor. 
is placed on the working platform. 


* Trans Inst. N.A.. March 21, 1907. 
T Ibid., April 6, 1906. 
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A new type of travelling jib crane, intended to take the place 
of derricks, overhead cranes and ropeways, has’ been designed 
and constructed by the Babcock & Wilcox Co. for service in 
the Tees Dockyard, Middlesbrough. · The crane is of the 
derricking type, with a jib 60 ft. long, balanced by means of a 
travelling weight and compensating gear in the column. It is 
mounted on a carriage 60 ft. high, so designed that it will work 
on a track of 22 ft. gauge, laid between the berths with suffi- 
cient clearance to permit travelling jib cranes or railway trucks 
to pass underneath. By means of the derricking gear the jib 
can be used on a long or short radius, either above or below 
the horizontal line, which admits of the jib being lowered to 
within a few feet of the position where the load is to be landed. 
Dangerous swinging of the load is thus avoided. Separate 
motors are provided for lifting, derricking, slewing and travel- 
ling, and these are controlled from a cabin on the platform. 


FrrriNG-0UT Basin CRANES. 


From a careful study of the arrangement of existing ship- 
yards it would appear that the form of crane best suited for 
placing in position the 
heavy machinery which 
enters into the construc- 
tion of a ship 13 a fixed 
revolving tower crane of 
variable radius, which, 
for want of а better 
name, is known briefly 
as а hammer crane on 
account of the hammer- 
like appearance of the 
double-armed outrigger 
and crane post ог 
tower. 

The ideal position for 
а hammer crane is on а 
mole or tongue of land, 
because in this position 
two ships can be fitted 
out at once, thusobviat- 
ing the necessity for 
moving the ships to and 
Írom the crane. 

British and German 
built cranes of this 
type are shown in 
Figs.9 and 10. It will 
be perceived that т 
the German design, Fig. 
10, the double canti- 
lever jib 13 connected 
to а structural steel 


post which forms the central axis of a pyramidal frame- 
work. The post rests on a roller footstep bearing, and near the 
upper extremity it bears against & pressure ring formed in the 
caps of the tower. In the British design, Fig. 9, the post 1s 
dispensed with, and the jib is carried on a live ring supported 
by box girders fitted between the legs of the tower. 

The mechanisms for lifting the load and for traversing the 
trolley are usually arranged on the balancing arm of the out- 
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Fig. 10.—100-тох CRANE, BY THE M.A.N. Со. 


rigger, so as to minimise the weight of the trolley and of the 


jib, and the weight of the machinery assists the moment of 
the balance weight. In some cases, however, the mechanism 
is arranged entirely upon the trolley, or partly upon the trolley 
and partly on the balancing.arm of the outrigger. 

An objection to the ordinary type of hammer crane is that 
the cantilever arm in rotating may foul the masts of vessels 
which are being fitted out, or prevent masts higher than the 
crane itself being placed in position. 
will limit the use of these cranes in the future cannot be fore- 
told, but it has been overcome in an ingenious manner in a 
150-ton crane constructed by the Benrather Maschinenfabrik 
A.-G. for Messrs. J. C. Tecklenborg’s Shipyard, Bremerhaven. 


Whether this objection. 
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In this crane the main crab runs between the main girders of 
the Jib, and the machinery house is placed between the girders 
at the tailend. А slewing jib crane of 20 tons capacity travels 


on & track laid on the upper flanges along the entire length of 
the cantilever from back to front, namely, 220 ft. 6 in. The 


maximum radius of the main block is 125 ft. with a load of 


65 tons, and the maximum radius of the travelling jib crane is 


156 ft. with a load of 5 tons, and 144 ft. with a load of 
20 tons. 


General arrangement drawings are given in Fig. 11 of a giant 
crane of 160 tons capacity, designed by Messrs. Cowans, 
Sheldon & Co. (Ltd.), and installed at H.M. Dockyard, Devon- 
port. Thecrane differs from other cranes of this type in several 
respects. То meet Admiralty requirements the lifting 
mechanism is composed of two complete sets of 80-ton gear, 
either of which may be operated separately, or the two may be 
used together. Moreover, the operator's cabin is not mounted 


directly in the jib, but is fixed 25 ft. above the quay level on a 
lattice frame which rotates with the jib. 


From the drawings it will be seen that the crane consists of 


a stronglv-braced tower 
109 ft. high, composed 
of four columns 2 ft. 6 in. 
square set at 46 ft. 
centres apart, provided 
with a roller bearing 
16 ft. diameter on the 
top for carrying the two 
cantilever jib girders. 
These girders have а 
total length of 220 ft., 
and the|depth at the 
centre is 28 ft. They 
are fixed at 20 ft. centres 
apart. and upon the top 
flanges of each two sets 
of rails are laid. There 
are 72, wrought steel 
rolers 12 in. in dia 
meter in the live ring. 
and the forged steel 
centre pin is 18m. m 
diameter. 
The lifting and tra- 
versing mechanism 13 
enclosed in а steel- 
plated house fixed at 
. the tail. епа of the jib, 
and assists in counter- 
balancing the crane. 
A ballast box is built 


in between the girders, 
and filled with 160 tons of stone ballast. A 12-ton travelling 


crane, with electrically-driven lifting gear, is mounted over 
the machinery, and in order to lower any of the machinery 
to the ground level the crane can berun out at the back end of 
the house. The slewing gear, in duplicate, is enclosed. in à 
steel house in the jib at the centre of the crane, and lifting 
tackle is provided for dismantling and repairs. 

Loads of 160 tons in weight can be lifted at 95 ft. radius, 
80 tons at 105 ft. radius and 30 tons at 128 ft. radius. The 
several motions are worked at the following speeds :— 
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( 160 tons, two blocks, at 6 ft. per minute. 


Main lift 80 tons, one block ,, 6 ft. з 
15 tons » T 30 ft. * 
E б 30 tons аў $* 20 ft. » 
Light lift 7} tons » » 45 ft. » 
, 160 tons s ‚ 30 ft. » 
Traversing 80 tons з „ 60 ft. » 
160 tons, one revolution in 8 minutes. 

Slewing 80 tons К T 

No load 


ээ 29 6 » 


The total height of lift is 170 ft.—viz., 120 ft. above and 
50 ft. below quay level. Each main block is carried on eight 
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reduction steel machine-cut gears. 


mechanical brakes are fitted on each lifting gear. 
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COWANS, SHELDON & CO., Ld., 


CARLISLE. 


Floating, Cantilever, Fairbairn, Graving 
Dock, Travelling and Fixed 


CRANES 


BY ELECTRIC, HYDRAULIC, STEAM 
OR PNEUMATIC POWER. 


‘Al and A.B.C. (5th Edition) Codes used. Teiegraphic Address, "St. Nichoias Carlisle." 


^ REYROLLE 


& CO.,  HEBBURN 
ON 
LTD., TYNE. 


| 
| 
The illustration shows our Wall-Plugs 
with Watertight Joints, which are | 


made in three varieties, viz., 2 pin, 3 pin and 
concentric. 


pLH-ui = -—^ n 


They are designed to stand the roughest | 
usage and are specially useful on Board | 
Ship, in Docks, C.a; for use in connec- 
tion with ronan Tools taking up to | 


20 amps. at 500 volts. 


The design of these is such that they may be 
immersed in water without danger. We have 
other designs which are weather-proof only, 


We also make plugs to meet the new Home Office 
regulations regarding the earthing of portable 
apparatus. 


IRON-CLAD = 
WALL-PLUGS. 


V AED 
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esting to note that the brakes, change-speed gears and motors 
for the main and auxiliary lifting mechanisms are alike and 
interchangeable. | | 
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ture rise not exceeding 90°F. Under full load the speeds are : 
Main lifting 10 ft. per min., auxiliary lifting 30 ft. per min., 
travelling 250 ft. per min., and traversing 80 ft. per min. 
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Fig. 12.—CovERED-IN FirriNG-0UT BASIN AT YARROW’S SHIPYARD. 


. The various motions are worked by means of totally-enclosed 
440-volt series-wound continuous-current motors (one hour 
rating with a 70°F. temperature rise) of the following sizes :— 


. Main lifting 2 motors, each 60 в.н.р. аё 550 revs. per min. 


Auxiliary lifting ..... 1 motor ,, 60 » 550 ,, » 
Slewing ............... 2 motors ,, 60 » 550 ,, » 
Traversing............... l motor , 30 ^ 580 ,, » 
Overhead crane ...... l motor ,, 10 » 6030 ,, » 


The main lifting motors are operated by a three-drum con- 
toller, the right and left-hand drums of which control the 
corresponding sets of lifting mechanism in the usual way. The 
third drum is used when it is required to work the two sets of 
gear together, and an adjustable field rheostat is provided to 
ensure the two motors running at the same speed irrespective 
of the loads upon them. 

The crane was tested with a load of 240 tons at a radius of 
35 Н., and no lateral deflection or vibration was noticed during 
the whole of the tests. 

The many cranes of this kind designed, constructed and 
erected by Sir Wm. Arrol & Co., the Appleby Crane Co., 
and Cowans, Sheldon & Co. bear eloquent testimony to the skill 
of British engineers, and serve well to show that designers at 
home are in no way behind their Continental brethren. 
ered-in basins served by overhead travelling cranes are 
Used to some extent in America, and to a less extent in this 
country and on the Continent. An excellent example is to be 
found at Messrs. Yarrow’s new shipyard at Scotstoun, and 
Fig. 12 serves to give a general idea of the arrangements of the 
basin. The gantry—323 ft. in length—is continued 20 ft. out- 
side the building over a railway track to enable the crane to 
take the load from trucks at the head of the basin. The crane, 
designed and constructed by the Appleby Crane & Transporter 
Co., is of 93 ft. span, and is of 50 tons capacity with an 
auxiliary hoist of 10 tons. Motors of 50 B.H.P. and 30 B.H.P. 
respectively are used for-the main and auxiliary lifting mecha- 
nisms, and the travelling and traversing motors are capable of 
developing 10 в.н.Р. and 15 в:н.р. for one hour with a tempera- 


. From the foregoing it will be apparent that the electrically- 
driven crane lends itself in an admirable manner to the many 
and varied requirements of shipbuilders. The “ new ” motive 
power has enabled man to be of greater service to his fellow 
men, but assuredly one of the greatest engineering triumphs of 
modern times is the remarkable progress made in one of the 
oldest arts practised by man—the art of handling material.. 


The “Clyde” Electric C apstan 


Electric capstans, although admittedly more economical 
than their hydraulic rivals, have always been regarded with 
some suspicion on account of their alleged unreliability and 
proneness to breakdown, and many engineers have frequently 
adopted the latter type, preferring to accept its many inferior 
qualities in order to secure the more robust construction. We 
are, therefore, pleased to have an opportunity of illustrating 
a new type of electric capstan which marks decided progress 
in the construction of this class of machinery. This capstan 
has been patented by Mr. Walter Dixon, consulting electrical 
engineer to the Clyde Navigation Trustees, and Mr. George Н. 
Baxter, the chief mechanical engineer to that authority ; it is 
known as the “ Clyde" type, and the general arrangement of 
its working parts is shown in the illustration. In addition to 
the usual wear and tearupon the gearing the heads of hydraulic 
and ordinary electric capstans are subjected to considerable 
grooving, due to the action of the hemp ropes ordinarily em- 
ployed upon them, and the ropes themselves, owing to their 
very short life, are responsible for & substantial annual expen- 
diture. Where capstans are regularly dealing with traffic 
incidental to docks and similar places, it would appear that 
the cost for ropes per capstan per annum mav be anything 
irom £10 to £20, a fair average being £15. The “Clyde” 
capstan, while possessing in a marked degree the: increased 


54 


efficiency and other well-known advantages of the electric 
capstan, claims to have further increased its field of usefulness 
by eliminating the abnormal expenditure in ropes. This is 
attained by means of the special features embodied in its con- 
struction, primarily consisting in having the head so arranged 
that it is fixed in the hauling direction, but free to revolve in 
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or by one handle and a foot pedal, and in either case no 
attention is required for the rope, which, as stated above, is 
fixed permanently to the capstan head. The capstan head 
and box containing the electrical equipment is of well-ribbed 


cast iron and the box is arranged for letting in flush with the 
ground. 


THE *CrLypE"' ELECTRIC CarsTAN. 


the opposite direction, thus rendering it possible to use a fixed 
wire rope in place of the loose hemp rope, and reducing the 
cost of ropes to something under £1 per capstan per annum. 
With regard to power consumption, it has been found that 
the employment of the “ Clyde" capstan reduces the amount 
of current consumed by not less than 25 per cent., and, what 
is an equally important matter, the maximum demand from 
the power station by, perhaps, 50 per cent. These important 
points are well worth the serious consideration of all interested 
in the installation of capstans. 


The “ Clyde” capstan can be controlled either by one handle, 


Althouzh а number of these capstans have been in use for 
some years, they are only now, after their reliability has been 
amply proved, being actively put on the market. They are 
manufactured by Messrs. Bruce Peebles & Co., Edinburgh, 
who are one of the firms at present licensed. About 100 
capstans have been installed, or are in course of construction, 
and in practically all instances, we believe, repeat orders 
have followed their installation, thus demonstrating that they 
appear to fill a long-felt want, and confirming the claim that 


the difficulties and troubles hitherto experienced in electric 
capstans have been overcome. 


Oerlikon Gearing for Marine 
Work. 


Worm gearing, as is well known, is one of the most efficient 
means of reducing the speed of a motor. It takes up less room 
than does other gearing, runs more silently and is more certain 
in operation. These advantages are of great importance when 
the ratio of reduction is above 1 to 10, that is, when an ordinary 
gear with a single pair of toothed wheels is not sufficient. т 
this case, also, the small expenditure of energy must be added 
to the advantages detailed above. Greater efficiency is 
obtained from worm gearing than with toothed gear wheels, 
and it can further be very efficiently applied in connection with 
electric motors which generally run at high speeds. Up to the 
present it has not found such an extended application as had 
been hoped, taking into account the ‘rapid ‘extension of the 
electric drive, a state of things which is due to an erroneous 


idea that such gearing has only a low efficiency and wears out 
very soon. 


To the existence of such prejudices books on mechanics 


have contributed not a little, though the success obtained by 
this gearing in certain directions, especially on travelling 
cranes and machine tools, is so much in Из favour that 1t 
is now finding an application in several new directions. The 
Maschinenfabrik Oerlikon, who have a London branch, were 
one of the first firms to undertake the manufacture of worm 
gearing, and they have, since 1890, contributed greatly to the 
advance of this class of machinery. 

In constructing such gearing great care must be taken, and 
the Maschinenfabrik Oerlikon have laid down a special set of 
tools for this purpose. The gearings made by them are con- 
structed in six different sizes, and each part of any one set of 
gearing is interchangeable. In the new type the pressure of 


the teeth along the shaft of the worm is no longer taken up аз. 


it used to be by two bearings, but by one alone, which takes up 


the axial pressure in two directions. Besides, the bearing із. 


no longer placed in the same compartment as the werm and 


worm wheel, but is separated from it. This arrangement has: 


the great advantage of preventing damage to any part of the 


gear should it carry away. The worm is now made of cast 
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steel of the first quality, and is highly polished, the worm wheels 
being of cast iron with a capping of phosphor bronze. In the 
newest type of Oerlikon gearing, the worm is placed above the 
worm wheel, an arrangement which has many advantages, 
both from the designing and operating point of view. The 
whole of the gearing is contained in a cast-iron case in which 
is placed the lubricant for the gearing. | 

As regards the application of this type of gearing, it is now 
employed for a number of widely different purposes. One of 
the most extended directions for which it is used is in connec- 


Fic. 1.—A SET oF WoRM GEARS DESIGNED FOR THE ITALIAN NAVY. 


tion with the electric motor on such intermittent work as 
cranes, hoists, rolling mills and other similar applications. 
Another direction which is not less extended, but is rather 
more of a continuous character, is the driving of machine tools 
and machines for printing textiles. Lastly, the worm gearing 
can be successfully employed on quite continuous operations, 
such as driving pumps or air compressors and other similar 
work. The illustrations herewith show this gearing more 
specially adapted to marine work. Fig. 1 is a special set of 
worm gears fitted with brakes, which have been designed for 
use in the barbettes of certain battleships in the Italian Navy. 

Fig. 3 shows an electrically-driven horizontal double winch 


Fia. 2. —ErLECTRICALLY-DRIVEN 5-тох WHARF CRANE. 


fitted with worm gearing and electric brake, while Fig. 2 shows 
an electrically-driven 5-ton wharf crane. 

The application of worm gearing is limited in one direction 
by the ratio of reduction which must not be less than 1 to 6 or 
1 to 7, and in the other direction by the pressure between the 
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teeth. The most favourable ratios of reduction are between 
1 to 10 and 1 to 20 and for large gearings these figures cannot 
be very much extended without considerable inconvenience. 
Under favourable conditions worm gearing may be employed 
for powers up to 100 н.р. For large powers and small speeds 
it is recommended that the gearing should be used in connec- 
tion with a toothed wheel in order to ensure high efficiency and 
prevent wearing out. In general, worm gearing is constructed 
for as high an efficiency as possible, especially when large 


Fic. 3. —ELEcTRICALLY-DRIVEN DOUBLE WINCH WITH 
AN ELECTRIC BRAKE AND WORM GEARING. 


powers are being transmitted. By a judicious choice of the 
dimensions and careful manufacturing, the Oerlikon Company 
consider that worm gearing can be made to work under the most 
severe conditions. On the other hand, for small powers and 
low speeds, the efficiency plays a less important part than 
simplicity and cheapness of the apparatus. In such cases a 
lower efficiency may be allowed in order that the ratio of 
reduction may be increased. 


The Coaling of Ships. 


An arrangement of the greatest importance for sea-going 
folk in general has recently been placed on the market by the 
Felten & Guilleaume Lahmeverwerke. of Frankfort. This 
enables coaling at sea to be easily effected. 


(чл 
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Fic. 1.—HoisTING GEAR FOR Сомлхс SuiPs. 


The system, which is shown diagrammatically in Fig. 2, is 
based on the principle of continually transporting small loads 
from ship to ship on an endless rope stretched between them. 
To this rope the loads are affixed by elastic slings, and are 
drawn direct from the collier to the deck of the battleship. 
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The slings, contrary to the usual hook arrangement, are enabled 
by their flexibility to be brought very quickly to any desired 
level, and are carried to several discharging places which are 
placed, so to speak, in series. This arrangement is not, it is 


said, employed in any other system, and on it rests the great 
efficiency of the apparatus. The “ uncoaling places," which 
сап be placed in any desired position depending on the hatch, 
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consist of a simple, rigid cone, through which the wire passes, 
but which is fitted with a slit so that the loads placed on at the 


other stations pass freely by it. The sling is placed on this 


cone, and, when the 1084 is ready, is drawn on to the running 
cord. On the deck of the warship the load is cut awayjby a 
knife placed under the wire. d 

" A characteristic of the system is the electrical driving 
and tension system used in connection with the endless rope. 


As shown in Fig. 2, the wire is driven by a motor, and is kept at 


a constant tension. In this way the energy consumed в 
reduced to a minimum. Fig. 1 shows the gear used with this 
arrangement. In the newest form gearing is entirely avoided, 
the wire pulley being directly driven from the magnet, and the 
tension drum directly from the armature. This combined 
tension and driving arrangement makes up a very simple 
equipment which, it is claimed, is entirely free from dis- 
advantages. Many tests have been carried out with the 
apparatus on both sea and land with uniformly satisfactory 
results. af f$sw^3.385.— ,géMENS ios. is 


Switehboards on Warships. 


Ву A. G. COLLIS. 


Summary.—The author summarises the former and present specifications of switchboards for warships, and criticises the lack of uniformity in 


design. It is essential that manufacturers entering this field of work should specialise. 


should be interchangeable even if made by different makers. 


Political feeling is centred on the question of the efficiency 
of our Fleet, comparison being made numerically relative to 
the * Two-Power " standard, from which calculation is deduced 
whether we are in a position to prevent an invasion or to lose 
our present supremacy at sea; and so it appears that the 
effectiveness of our Navy is fundamentally based on the 
number of “ Dreadnoughts ” we have at our disposal, there 
being a total disregard of other measures adopted to protect 
ànd maintain our commerce. | 
. Such comparisons are not only erroneous, but misleading, 
inasmuch аз the determining factors of our effectiveness аге not 
only to be found in numbers but in the efficiencv and applica- 
tion of the methods as well as the results obtained bv the 
engineering architects in the production of a war vessel. When 
all details are considered, apart from the electrical or mechanical 
features, such as “ value of fighting force,” * speed and control 
of the boats,” '* the performance of exceptional tactics," © skill 
of superior officers," “ position of naval bases," ` precision of 
gun fire,” “efficiency of the marine," &c., there is no doubt 
that this country will shortly be in need of more vessels in the 
fighting line if we wish to keep up the developments of these 
machines in distinct ratio to other naval forces. 

It is known that the control departments of other naval 
powers are endeavouring to approach standardisation and 
simplicity without destroying efficiency, in order that replace- 
ment and assembly of gear can be made in the shortest possible 
time. It is therefore necessary that the engineering section 
of the public should direct their attention to this important 
portion of the vessel, so that we, too, shall be in the advance 
line of development in this direction. There is very little 
doubt that the modern electrical equipment of a battleship is 
complieated by the introduction of variable designs which 
could be simplified with equally efficient results, although it 
must be understood that in electrical control design we are in 
advance of other nations through the inst: umentality of Mr. 
С. Н. Woodington. | 

The standard battleship switchboard of former times con- 
sisted of an iron or steel channel frame of substantial construc- 
tion, the metal testing to a tensile stress of 25:30 tons рег 
square inch. 4 in., by 14 in. in section, and was of such a form as 
to admit of all the power circuits on one side and the lighting 
Circuits on the other, the generator control gear being in the 
сещте. Thenumber of circuits is varied to meet requirements, 


It is also highly desirable, he urges, that parts of gear 


the average being eight power circuits, 13 lighting cir- 
cuits, the board then having an overall length of 17 ft. 9 in. 
by 8 ft. 3in. in height. There were four generator circuits, 
each being controlled by а maximum and reverse current 
circuit-breaker, interlocked with an equaliser switch, ammeter 
and voltmeter of the edgewise type and rheostats. The power 
circuits were fitted with D.P. circuit-breakers only, the lighting 
circuits with D. P. switches and fuses, the'bus bars and all live 
gear being insulated from the frame by mica or micanite, 
ambroin shields being provided between crossings. Expansion 
joints were used as occasion demanded. 

The circuit-breakers were of special design and for machines 
were of the maximum and reverse type, and, if possible, fitted 
with time limit attachment, but must be interlocked with 
equaliser switch. The overload has a range of adjustment for 
the excess current between 50 per cent. and 100 per cent., and 
for the reverse current 10 per cent. to 30 per cent. of the normal 
load current. "With reference to time limit attachment, if it is 
possible to fit same on the circuit-breaker the rupture should 
be delayed from 5 to 10 seconds. The circuit-breaker must 
have a non-closing feature, which prevents the operator closing 
the circuit when an excess or a reverse current exists. The 
contacts are to be protected first by auxiliary metal contacts 
and secondly bv carbon breaks upon which the arc is broken. 
These contacts must be easily replaceable. The breaker is 
operated Бу a single handle, and stress 13 brought to bear upon 
the point that the circuit-breaker must not open accidentally by 
vibration or shocks. The insulation is mica or micanite 
throughout, and the working parts are fitted on a strong 
channel frame or steel plate. The weight is as light as possible 
without reducing efficiency, strength and reliability. 

The Admiralty favour a uralite partition fixed between the 
poles if circuit-breakers are arranged in parallel, so as to prevent 
arcing across. Also they like some guard whereby an operator 
cannot come into contact with the two poles when operating. 
The series coils are preferably made of solid drawn H.C. copper 
connections being taken therefrom by cast gun-metal pillars. 
Shunt coils are wound with D.S.C. copper wire, and are pro- 
tected by brass shields, the wire connections being carried in 
beaded tubing. 

The equaliser switch is designed for the same current 
density as the circuit-breaker. The switch is coupled to the 
breaker in such a manner as to prevent the latter being closed 


‘ 
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while the former remains open, and also to cause the circuit- 
breaker to release before the equalizer switch can be opened. 
The tripping gear of the circuit-breaker is actuated entirely 
separately on either or both poles. 


The total cost of this board, including breakers is in the 
neighbourhood of £1,000, and it is very efficient. The “ Scout 
Class" board is of a similar nature with the exception that 
the conditions are not so severe, and it is of much smaller 
dimensions. D.P. maximum circuit-breakers, with ammeter 
and voltmeter are used for the generators, and D.P. switches 
and fuses for, say, 10 circuits, the switch contacts being 
directly on the "bus bars with front connections. 


At this time, considering that some of the Japanese boats 
were being built in this country, one would have thought that 
the Japanese would have followed English practice. This, 
however, was not so. The switchboard base in their case was 
slate, the circuit switches being of the multiway type. This, of 
course, 1s bad practice, as a concussion or severe shock in action 
would destroy the equipment; and, further, owing to the 
small space available, and the number of small sections which 
comprise the board, in order to get it down the hold, the 
strength of the base was materially reduced by the number of 
holes for the fixing of the gear, so much so that in erecting one 
board in particular the base cracked and had to be strengthened 
by stays in fitting up. Slate for mounting on marine work is 
bad practice. Its electrical features as well as its mechanical 
strength are inconsistent with the duties to be performed. 


The Admiralty are exceptionally precise as to the construc- 
tive details of the board, and in the course of time many 
details are redesigned to meet conditions found by experience, 
and it is remarkable that shipbuilders do not follow even the 
principal features of their development, especially with large 
liners and subsidised boats. In some of these vessels one 
notices complicated details, such as relays and delicate mechan- 
ism. Yet it is obvious that, in case of war, these vessels 
would play a very important part, not only in protecting 
commerce, but in supplying the needs of the country. А sharp 
and decisive shot would settle for good the functions of this 
control, slate being the base of the mountings. 

There is no necessity for a feeder to be protected by time 
element overload, and, in addition, from instantaneous short, 
as in the case referred to above. This may be correct for central 
stations and land distribution supply, as the conditions are 
difficult. 

In another group of large liners there 13 another variety of 
design, in one case D.P. switches and enclosed type fuses pro- 
tecting the machines. In yet another case the generators 
are protected by D.P. circuit-breakers of the maximum type. 
The fuses of the various boats are, * porcelain enclosed type,” 
"open type with asbestos tubes," ‘ patent semi-enclosed 
type,’ the circuit switches being of the change-over four-way 
type interlocked with a S.P. switch, so that each outgoing 
circuit could be placed on any set of Багз. There appeared to 
be no provision for parallelling the generators. It is obvious 
that, consistent with the property of fuses, should a short- 
circuit occur on the outgoing feeder, and the circuit-breakers 
protecting the generators be instantaneous, the plant would be 
shut down while the fuse continued to hold ; and on the other 
hand, in the case where the generators were protected by 
fuses, that the generator fuse may blow before the circuit is 
interrupted. А further peculiarity with these transmissions 
was the fact that circuit-breakers were supplied on the motor 
side. Itis nota question of criticism as to what form of switch- 
board is the best, but these facts show a lack of uniformity. 
The present Admiralty board is totally different from the one 
described above, and is generally now of the electrical solenoid 
type, each circuit being controlled by an auxiliary circuit. 

The solenoid switch as now designed is verv difficult for 
manufacturers to make, and the specification is exceptionally 
stringent. It may be quite necessary, but here again is an 
entirely different departure from the board first described, and 
if it is admitted that the new design is essential so much more 
so are the remarks above emphasised. It is agreed that the 
conditions at sea are unique, and therefore the usual practice 
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in land transmissions is not applicable in this direction. There- 
fore is it necessary that such manufacturers as are desirous of 
entering this special field should specialise and apply individual 
departments to this manufacture. Manv firms have suffered 
severe losses by not realising this fact. The Admiralty are 
very desirous to meet any manufacturer's standard. The 
standards submitted, however, in most cases show that the 
principles of construction adopted are a negative quantity to a 
ship's equipment; hence definite laws and rigid specifications 
are submitted to tenderers, which, from a manufacturer's 
point of view, are extreme, and the manufacturer either sub- 
mits a tender without anv endeavour to secure the work, or, 
if he does not specialise in this class of material, he submits a 
price that will result, almost in every case, in a loss. Although 
Admiraltv gear is special, provided proper organisation is 
made for its manufacture, the establishment charges necessary 


are considerably lower than the general establishment charges 
of a large number of firms. 


High-tension switchgear entails considerably more dead 
charges, and if it is decided to develop all the designs of 
electrical control used in a ship, such repetition designs as the 
watertight switch, plug and bulkhead fittings, &c. (when once 
the jigs are made) will considerably reduce the estimated dead 
charges on such designs as are not produced in machine manner. 
The experience of Admiralty gear is the most abstruse on the 
foundry side, as most of the designs do not lend themselves to 
machine moulding, and are even difficult to cast on brass 
founders’ sand moulds as artificial leavings and cores are 
necessary. Small details, such as turn buttons, &c., come out 


cheaper in casting in sprays on sand beds than on machine 
moulds. 


In German designs, although they have the advantage in 
sand and casting, using practically no facing whatever, machine 
moulds are employed on дау work in preference to the practice 
of piece work in some of the foundries I have visited. The 
design of their gear, however, is such that evidently it is the 
cheapest method, and it is admitted that their standardisation 
13 more in advance, not possibly in design, but in uniformity of 
design, the component parts of the gear being as far as possible 
interchangeable with all apparatus. For instance, the terminal 
on the distribution box being, according to its size, the same 
throughout as the other distributional apparatus in the ship. 
Their switchboard design is practically identical on all classes 
of boats in outsea manceuvres. 

It must be expected that the gear controlling, say, & gun 
boat and battleship cannot be identical, but its component 
parts could be interchangeable, so as to be easy of production, 
ald so that gear put out of action could be easily replaced. 

We, on the other hand, taking as an example, the circuit- 
breakers described above, make a contract over a period with, 
say, two companies who have successfully passed the tests, and 
these circuit-breakers may be totally different in design, and 
not interchangeable with the other company's manufactures. 
This does not only apply to circuit-breakers, but also to 
starting gear, instruments, &c., so it will be seen that a heavy 
variable stock has to be kept for replacements, it being under- 
stood that some portions of the design are made to gauge. On 
the other hand, other naval powers approach this matter as far 
as possible differently, the design being settled by those 1n 
command, and must be rigidly adhered to. This is the case 
with the British Admiralty concerning the manufacture of 
distribution boxes, connecting boxes, plugs, switches, &c., but 
the regulations do not apply over the whole material. The 
system of balancing is not used bv large foreign admiralties, 
and their transmissions are very similar to the principle used 
on the King Edward VII. class. Ambroin, together with mica 
or micanite of a definite quality, appears to be used almost 
exclusively by most naval powers; asbestos or asbestos slate 
are considered unsatisfactory for sea conditions, and 16 18 
peculiar that these dielectrics have not been replaced by other 
material, thus leaving the field entirelv open to patentees. 
On systems used on land this material is not so essential as 
others, such as uacolite or pegamoid, the latter being noted for 
resistivity to breakdown under high voltage tests. 


NS 
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The connections on a boat of а foreign power are amal- 
gamated. This is not a new idea, as it has been used in bond- 
ing tram rails, but it is evident that it is possible to amalgamate 
without deterioration. Amalgam would be vastly superior to 
our present methods for heavy currents, heat losses being of 
primary importance. Tests prove the advantage of amal- 
gamated joints, except in regard to corrosion. In one test of 
copper contact surfaces, 36 sq. in., fixed with four heavy 
bolts, а contact loss of 0-00199 volt was encountered in 
carrying 1.800 amperes. When the amalgam was used the loss 
fell to 0-00058 volt. It is possible that at some future time 
amalgamated joints will be the standard order of specifications. 

Regarding the voltage used on most battleships, a saving in 
expense without апу degree of risk could be made bv using 
higher voltages of, say, 500 volts, thus saving approximately 
£6,600 in cable costs, the insulation used being of such a 
character that no deterioration would result from sea air. 

Too little attention is directed bv electrical engineers to the 
mechanical construction of the gear on general lines, but it is 
particularly noticeable that the mechanical construction of 
switchgear used by the Admiralty is superior to that of gear 
used on land. and it is refreshing to note that the electrical 


staff of the Admiralty is considered the most efficient staff. of 
al! the naval powers. 


Large Capacity Swiiteh- 
boards for Ship Work. 


From an extremely modest piece of apparatus the ship 
switchboard has evolved until at the present time it ranks in 
capacity with the gears which are to be met with in a large land 

> central station. Electricity supplv on board 
ship is no longer confined to the lighting of 
the vessel. The bulk of the subsidiary power 
operations is now entrusted to electric 
motors, and consequently the service con- 
ditions are verv similar to those which 
obtain on an ordinary distributing network. 
The switchgear must be arranged to give 
independent control to a number of genera- 
tors and a large number of feeders. Where 
the electrical installation is carried out on 
such a scale as that introduced into vessels 
of the " Mauretania " буре the switch-gear 
scheme must provide for duplicate 'bus bars 
and interconnecting gear so as to ensure 
absolute continuity of supply. 


А typical example of switchgear of large 
capacity for ship work is that installed 
by Messrs. Ferranti Limited on the Cunard 
Company's ss. " Mauretania." This gear 
is divided into two portions, which are 
separated bv a watertight bulkhead, and 
each section controls the energy supplied 
by two generators. Ап illustration of the 
complete gear showing the division between 
each portion is given in Fig. 2. Each half 
of the gear is placed in a separate engine 
room and one portion 1s practically a dupli- 
cate of the other. The equipment provides 
for two generator panels, three feeder panels, 
each fitted with four feeder circuits, making 
12 feeders in all, and one coupler panel. 
These will be readily distinguished in the 
illustration. Each generator circuit is pro- 
vided with а 4,000-ampere carbon breaker, 
which has an overload rating of 5,000 
Fic. 1.—4,000-5,000 #™peres for one hour. These breakers are 
AMPERE Circuir- Separately operated by a lever handle which 
Breaker as Ix- projects from the lower section of the panel 


STALLED ON THE jna position most convenient for closing. А 
** MAURETANIA. 
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time limit overload and reverse relay of Ferranti standard 
construction 13 fitted to each panel. The breakers themselves 
are placed on the top section of the panel, and each is provided 
with а substantial carbon break of the sliding type. The 
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breaker is fitted with a free handle mechanism. Each of the 
feeder circuits is provided with a double-pole free handle 
carbon breaker, the positive and negative poles being arranged 
in a straight line down the board. The circuit protecting 
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devices include a shunt solenoid in conjunction with an ‘over- 
load time limit relay and a series solenoid. The latter is 
adjusted to a high-current value, so that it will not trip the 
breaker with less than 500 per cent. of its normal load. This 
method has been adopted to ensure that the distributor fuses 
in another part of the ship will come into operation before the 
breaker itself for all normal overloads. Anything in the nature 
of a short-circuit, however, will cause the series solenoid to 
trip the breaker immediately, whether the *bus-bar voltage falls 
ог remains near normal. The 'bus-bar voltage is only 
depended upon for tripping the breaker for ordinary overloads 
up to, say, 500 per cent. of normal, as under these circum- 
stances the pressure is not materially reduced. 

The 4,000-ampere circuit-breaker installed on the “ Maure- 
tania” is separately illustrated in Fig. 1. This illustration 
gives an admirable idea of the load which is now placed upon 
the generators installed in large modern vessels. 


Ironclad Fused Switches. 


—— HH — 


The importance of ironclad switchgear for naval and marine 
electrical work is now recognised, and standard types have been 
developed for this class of work. A tvpical example of the 
modern ‘ironclad fused switch is that made by Messrs. Berry, 


JOINT 


Fic. 1.—Tue “ ОвЕдрхосснт” Fvsep SWITCH. 


ee Co., and appropriately termed the * Dreadnought.” 
т switch which is shown in Fig. 1, is a development of the 
well-known push-and-pull pattern introduced by this firm 


some years ago, and installed in very large quantities for the 


control of electrical circuits in exposed situations, and more 
ааа in industrial services. The principal features of 

е switch are the method of insulation, quick make and break, 
eeu. all four contacts simultaneously, and the interlocking 
of the cover with the switch mechanism, so that the circuit 
cannot be made with the switch cover open. In Figs. 2 and 3 
an line drawings of this switch, which indicate the sub- 
us ч construction of the various parts and the attention 

uch hag been paid to the method of insulation. The fixed 


WATERTIGHT 
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contacts are clamped to two parallel steel rods, each of which 
is heavily covered with mica. The same fitting which supports 
the contact clip is also used to hold the incoming sweating lug. 
The insulating bars are firmly secured to the bottom of the box 
by two saddles, one at each side, the saddles being held down bv 
four screws. 

The moving contacts are supported in a similar manner оп 
insulated steel rods, and the mechanism is arranged to slide on 
two parallel guides which are firmly fixed in the lid of the box. 
A substantial bowspring fitted to this mechanism ensures quick 
make and break at all times. The spring is built up of three 
parts, and the longest of the three is attached to the lid of the 
box. This section is slotted at each end, and into the slots a 
shorter length of stiff flat spring is placed. The other ends of 
these two flat springs slip into slots in the body of the switch 
movement. These additional spring pieces have been intro- 
duced to admit of easy replacement in case of breakage. In 
the older pattern type of switch the bow spring was made in 
one piece only. and in case of failure it was troublesome to fix 
а new spring. 

Projecting from each side of the switch carrier is a pin which 
engages with the forked ends of two levers, one at each side of 
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THE “INVINCIBLE” Fvskp Switch, Gas AND WATERTIGHT 


50 AMPERES, 600 voLTs D.P. 


the box. The other ends of these levers are secured to a shaft 
which projects at one side of the case through a stuffing box. 
and which terminates in a triangular-shaped boss, taking the 
standard Admiraltv kev. This construction will be clear on 
reference to the drawings. The switch movement is fitted 


with knife contacts, and each of these is bridged by an enclosed 
type cartridge fuse. 

In the bottom of the box is a lug which acts as en internal 
lock, and prevents the cover being opened when the switch is 
on. This locking motion operates in the following manner 
When closing the switch after shutting the cover the рго] ecting 
pin on the switch carrier runs clear of the lug in the bottom of 
the case, and while the switch is in this position any attempt to 
open the lid is prevented by the fact that the pin will require a 
radial motion, which cannot possibly be given to it owing to 
the position of the switch. 

The apparatus has been designed for and approved by the 
Admiralty. It is completely watertight, and is fitted with 
stuffing boxes for the incoming and outgoing cables. We 
understand that an insulation test showed practically infinity 
and this speaks well for the type of insulation adopted. = 
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The switch is made for pressures up to 600 volts and capa- 
cities up to 250 amperes. 

We understand that during gun-fire tests the switch with- 
stood the excessive vibration set up on these occasions, and it 
has been proved to be both dust and flame proof. It has also 
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Sectional Side Elevation. 


Sectional End View. Hinge End. 
Fic. 3,— THE “DREADNOUGHT” Fvsep Switcu, 60-150 amps., 500 VoLTs. 


withstood a dead short-circuit test simultaneously across both 
poles at 600 volts without arcing to the cover. The replace- 
ment of the fuse is a simple matter, and we understand that 
only 30 seconds are required for this operation. 


Clarke, Chapman’s Plant 
for Marine Work. 


A firm who have for some years paid special attention to 
the design of electrical plant for marine work are Messrs. 
Clarke, Chapman & Co., of Gateshead. The accompanying 
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Fic. 1.—SwitcuBoakb FOR Two Dynamos, with EIGHT CHANGE-OVEB 
SWITCHES AND Two DOUBLE-POLE DyNAMOo Mats SWITCHES. 
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illustrations and description give some idea of their activities 
in this direction. 

To commence with the ship equipment, the two photo- 
graphs of switchboards (Figs. 1 and 3) are representative of the 
class of board used on merchant vessels up to quite a con- 
siderable size. It will be noticed that the characteristic 
feature 13 that the dynamos, even where there are three sets, 
are not run in parallel, but are provided with separate 'bus 
bars, while each feeder circuit has a separate multi-way switch, 
the number of ways corresponding with the number of dynamos. 

Single-pole switches are used on the feeder circuits, 
though double-pole fuses are employed. 


An interesting piece of apparatus is the steering 
gear made by Messrs. Clarke, Chapman. It consists 
of the ordinary screw type of gear modified for electric 
driving by fitting between it and the motor. This 
will be found described in a special article on Electric 
Steering Gear elsewhere in the present issue. 


In connection with ship equipment mention mav 
also be made of a small electric whip, which is found 
very useful for general purposes, such as lifting mails, 
stores or light baggage up to about 10cwt., and of an 
electric jib crane, designed for lifting 30 cwt. at 120 ft. per 
minute. Four of these cranes were supplied all alike and 
worked very satisfactorily. 


Fig. 2.—J1B CRANE FOR MARINE WORK. 


Turning, now, to the question of shore equipment, three of 
the most useful pieces of apparatus are slipway haulage gear, 
dock capstans and a travelling jib crane. The first of these. 
shown in Fig. 2, needs but little explanation. It was designed 
to exert a pull'of 30 tons by means of two chain cables, which 
are hauled in by means of cable lifters of the type used 1n ships 
windlasses. The photograph makes the arrangement per 
fectly clear. The crane shown is fitted on a warehouse by the 
side of а dock and runs out over the vessel, the rails on which 


it runs being extended beyond the end of the shed. 
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The capstan, Fig. 4, is designed Юг a load of 8 tons and із on its shaft, and driven by the two pins shown at the top, во 
provided with two speeds so that a higher speed can be obtained that when these are withdrawn, the head can be operated by 
hand-bars inserted in the holes provided for them. When 


Ею. 3.—THREE-WAY SINGLE-POLE SWITCHBOARD FUR LIGHTING, 
VENTILATING Fans, Кс. L 


Fic, 4.—EcectaicaLuy-p21vex CAPSTAN, 


by changing the gear inside the box by means of one of the T being worked by hand, the pawls at the base of the capstan 
handles shown projecting; the other T handle operates the are thrown in so as to engago with thé rack at the top of the 


controller, which is of the tramway type. The head is loose case. 


EXPERT Control 


A correspondent to ‘ JINGINKERING,’’ оп April 27th, called for 
increased co-operation between Shipbuilders and Expert Control 
Manufacturers; only by this means will the former secure the most 
reliable and wholly satisfactory operation of their electrically driven 
plant, 


The Safest and Most Reliable Expert Control Manufacturer to consult is :— 


ADAMS MFG. CO., LTD., 


106, NEW BOND STREET, LONDON, 


Works: BEDFORD. 


Manufacturers. 
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| _ Watertight Fittings Bulkhead Fittings, atertight Mill Fitting. 


from 1/6, subject. from 4/3. FOR USE WITH CHAIN, 
With insulating top, enamelled reflector 
aud patent locking guard, To take metal 
filament lamps. 


List No. 832. 5/6 each. 


Price includes holder. 


SIMPLEX WATERTIGHT 
___— FITTINGS ——— 


| For Ships, Dockyards, Mills, Factories, &c. 


Everything for a complete aud perfectly watertight installation 

is listed in our New Catalogue, which wilt be forwarded post free 

on request. « Reliability" is the keynote on which all our 

manufactures are based, and excellence in design of all our 

fittings ensures the most efficient fulfilment of the conditions for 
which they are designed. 


noo 
SIMPLEX CONDUITS LIMITED, 


Works: Garrison Lane, Birmingham. 


Branch Depots at 113-7, Charing Cross Road, London, W.C. 

11, Denmark Street, Bristol. 
61-5, High Bridge, Newcastle. 
14, Heathfield Street, Swansea. 


16, Corporation Street, Manchester. 
72a, Waterloo Street, Glasgow. 
190, Commercial Road, Newport, Mon. 


fr 


No, 16035- 
Complete with glass. 
18/- each. 
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Tbe Wiring of Ships. 
Bv G. AUSTIN. | 


(Of Messrs. W. C. Martin & Co.) 


Summary.—After enumerating the uses to which electricity is put on board ship and the various circuits that are desirable, the author dis- 
cusses the question of the most snitable voltage, and the various systems of wiring that may be used—namely, single wiring, concentric and . double 
wiring. The wires may be protected by wood casing, tubes, lead sheathing or armouring. Twin cable has much to recommend it. Тһе insulation 


of wiring is rendered difficult h 


applications. 


There is perhaps no place where the use of electricity is so 
essential, and yet so easily applied, as on board ship. Essential, 
because cabins and other spaces are necessarily restricted in 
size, and, so far at least as lighting 1s concerned, there is no 
other illuminant available which does not vitiate the air. It 
is easily applied because in all steamships the steam-raising 
plant is already installed, and the addition of an electric gene- 
rator or two, makes little or no difference to the engineering staff. 

Before considering the subject of electric wiring in passenger 
and trading vessels, it may be well to enumerate some of the 
uses to which electricity is applied, and for which a system of 


> 
* 


cables or wires is required. 

A passenger ship may be compared to a hotel fitted for the 
comfort and entertainment of a large number of guests, and 
the following are some of the services required :— 

1. Lighting. 

2, Wing fans or punkahs for wafting the air in saloons or 
lounges. 

3. Cabin fans for circulating air in state-rooms. 

‚4. Supply and exhaust fans for ventilating the accommoda- 

ton generally, in conjunction with which may be installed 
apparatus for heating or cooling the air, or adding è small 
percentage of ozone to it. 

9. Heaters for passenger cabins and lounges. 

6. Cranes or winches for handling cargo, stores, mails and 
Батово, 

7. Appliances in the kitchens, bakery, &е., such as for dough 
mixing, iceing, dish washing, knife cleaning, silver polishing, 
potato peeling, mincing, ham slicing, bread cutting, and 
revolving roasting spits. In addition to these there are hot- 
plates and other cooking appliances for use in pantries and bars, 
and food warmers for use in seloons or when serving refresh- 
ment on deck. 

8. Laundry machinery and apparatus. 

9. Curling iron heaters in cabins, and hairdresser's machinery 
and water hesters. 

t0. Wireless telegraphy. 

П. Rudder indicators. 

12. Watertight door indicators. 

In addition to these, which require supply from the generating 
station, the following form 2 not unimportant addition to the 
wiring 1n а ship :— 

I3. Bells and telephones for pessengers' use. 

14. Bells and telephones for use of ship's staff. 

15. Loud-speaking telephones for use on navigating bridges, 
machinery spaces, and lookouts. 

16. Fire alarms, and fire signal bells. 

17. Revolution indicators for showing on bridge, or other 
desirable place, the speed and direction of rotation of main 
engines. 

There are many other uses to which electricity can and will be 
put on board ship, but enough has been said to show how varied 
and important are its applications. 

The arrangement of supply cables to these consuming 
devices is a subject which requires some thought, and, in order 
to be successful and economical in use, the route on which the 
Vessel is to trade must first be considered. Our floating hotel 
18 Sometimes in a cold climate, at other times in a hot climate, 


condensation and by the inevitable presence of salt. | 
on the system in which each light has Из own fuse, or on that in which each group has a fuse; the latter appears to be sufficient. 
special conditions, bell wires, as well as those for supply, should have good insulation. 


Distribution may be 
Owing to the 
The article concludes with a reference to sundry 


Careful erection is most important. 


and frequently it lies in harbour with only a few officers and 
men in charge. 

Under these circumstances supply should always be available 
when required, yet in such a way that power cannot be wasted 
by unauthorised or thoughtless persons. For example, a 
steamer trading between London and Australia would, while 
in port, require supply available in the daytime for lights in 
the engine rooms, officers’, engineers’ and crew’s accommoda- 
tion, and in parts of the ship where there is not sufficient 
daylight. 

In addition, the cranes, winches and other electrically-driven 
machinery, also the Marconi apparatus, might require a supply. 
At night it would be necessary to add the cargo lights for 
illuminating the deck hatches and cargo holds. After leaving 
London the same lighting would be required in the daytime, 
with the addition of heaters and cooking apparatus, &c., also 
the supply and exhaust ventilating fans. 

In the evening all lights would be available. At night (say 
after 11 o’clock) all unnecessary lighting would be cut off, but 
light and heat would be available in the passenger cabins for 
use if required. On reaching the Suez Canal the same routine 
would still be observed, but the supply to heaters would be cut 
off, end the circulating fans and punkahs added instead, 
and so on till the end of the voyage. 

For the Atlantic trade the arrangement required is not so 
elaborate, because of the more even temperature during the 
voyage. 

A suitable combination of main circuits for any ship can 
usually be selected from the following groups. Each group, of 
course, may be divided into a number of main circuits as found 
convenient :— 

A. Service Cirewit.—This includes all lights and appliances 
for the use of officers, crew, stewards and in galleys, pantries 
and elevators, also for the navigation of the ship. This circuit 
is usuallv required day and night. 

B. Evening Circuit.—This group consists of lights which аге 
only required in the evening, and ere not required during the 
dey or night time. 

C. Passenger Circuit.— This. group includes all lights and 
eppliances required by passengers during the evening and 
night, but not during the daytime. 

D. Heating Circuit. —Required only in cold climates. 

E. Fan Circuit. —Required only in hot climates. 

Е. Ventilation Circuit. — Required when passengers and cargo 
are on board. | | 

С. Cargo Circwit.—Required only when loading ог dis- 
charging cargo. | 

Н. Machinery Circuit.—Always required. 


Fig. 1 is a diagram of a typical passenger steamer and Fig. 2 
that of a trading steamer, showing the arrangement of feeder 
cables, section boxes, branch feeders and distributing boxes 
that would be necessary, assuming that these ships were in- 
tended for trading in both hot and cold climates. 

By arranging the circuits in the manner shown, the elec- 
trician or engineer in charge may limit the load on the gene- 
rating station without inconvenience to passengers or others, 
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while permitting a free and reasonable use of lights and ap- 
pliances. 

Nature and Voltage of Supply.—On account of the large 
number of variable-speed motors in use on board ship, and the 
Increased tendency to use them, the best supply for all auxiliary 
purposes is the continuous-current system. The best voltage 
to adopt, however, is a question about which there are many 
opinions. The general practice is to instal at a pressure of 100 
volts, while there are quite a number of ships where 65 volts is 


the rule, and а few at 110 volts. In the British Navy the, 


voltage has recently been increased to 220. The use of metallic 
filament lamps will tend to keep the voltage low, while the 
extended use of motors and heaters will make a rise in pres- 
sure imperative. 
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return circuit is by the hull or framework of the ship. The 
arrangement of cables on the insulated pole is similar to that 
used with a two-wire system, switches being inserted on the 
live side of the lights (see Fig. 3). At each light the return wire 
is soldered to a brass screw, which is tapped into the nearest 
beam or plate. Larger cables are soldered into sockets, which 
in turn are fastened by strong brass bolts to the hull beams. 
It is essential, of course, in all cases that the contact surfaces 
be thoroughly cleaned. "m 

The objection to the single-wire system is that, being mag- 
netically unbalanced, it affects the deviation of the compass 
as the load changes, and renders the compass readings un- 
reliable. In order to reduce this to à minimum, all small con- 
ductors within 15 ft. of а compass must be, by Lloyd's rule, 


Fig. 2.—PnoriLE оғ TRADING STEAMER, SHOWING ARRANGEMENT OF FEEDERS, SECTION BOXES, AND DISTRIBUTING BOXES. 


To those unacquainted with conditions on board ship it 
may seem strange that a low voltage like 100 volts is preferred, 
but a few moments’ reflection will show that there is much to 
be said in its favour, at any rate for lighting and small ap- 
pliances. Firstly, lamp filaments must be able to withstand 
vibration. It may be said that there is very little vibration 
in modern vessels, but in rough weather the stoutest ship afloat 
will vibrate г great deal when buffeted by heavy seas. Secondly, 
with increased voltage there is some risk of fire. Imagine a 
large steamer having five or six decks each crammed with 
cabins built of wood, and fitted with all manner of combustible 
furnishings. Think of the miles of wiring that must be in- 
stalled in these rooms, and of the frequent and hurried altera- 
tions that are often made to suit passengers, involving risk of 
damage to wires. Think of the sca water which at some time 
or other finds its way, say, to a fitting block through leaky 


Fia. 3. 


D-Dynamo, A=Ammeter, V=Voltmeter, Е=Епи. S-Switch, L=Ligit. 
E= Earth. 


decks or otherwise; and who shall say that there 13 not some 
danger at 220 volts which is entirely absent at 110 volts ? 

The system which is likely to suit the case of large steamers, 
at any rate, is the three-wire one, using 220 volts across the 
outers and distributing on the two-wire system to lights at 
110 volts. The middle wire would be earthed through an 
ammeter, resistance and alarm apparatus at the generator end 
in the usual way. 

Wiring.—At present there are three wiring svstems available 
for use on board ship—viz., the single-wire system, the con- 
centric system and the double-wire system. 

Single Wiring.—This system is still a favourite with some 
shipowners. It is slightly cheaper to instal, but here its ad- 
vantages end. One insulated conductor only is used, and the 


arranged on the double-wire plan, and larger conductors must 
be double wired for a greater distance. Fear of compass 
troubles, however, makes many shipowners fit double wiring 
to all lights forward of a line drawn across the ship 30 ft. 
behind the compass (see Fig. 4). "This, as а rule, means that 
the entire forward half of the ship 13 double wired, leaving only 
the afterpart to be single wired. The advantage in cost is, 
therefore, not so great as would at first sight appear, while 
there remains a grave risk should an earth develop in any 
wiring near the compass. 

Fig. 5 illustrates this point. The section feeder is single 
until it reaches the point E,, say 30 ft. aft of the compass, where 
the return feeder is earthed. Normally there is no unbalanced 
magnetic field forward of this point, but should an earth occur 
at E., for example, on the telegraph return wire, a portion of 
the current will return direct through the hull to the dynamo, 
leaving unbalanced the supply wire to the telegraphs which 
passes close to the compass. Nor is this all. Should the fault 
at E, be of very low resistance, part of the return current from 
other lights in the vicinity may find earth at this point also. 
We will, under these conditions, have unbalanced magnetic 
fields in, first, the telegraph circuit supplv wire; second, the 


Fic. 4.—SHOWING THE PORTION OF A SINGLE WIRED SHIP WHICH 19 
USUALLY DouBLE WIRED. 


telegraph circuit return wire (because of the current from other 
lights finding earth at E,) ; and, third, the main feeder (because 
of the reduced current now finding earth at E,). 

The danger lies in the possibility of the fault occurring at 
any time without the knowledge of the officer or engineer. The 
lights burn as usual, no fuse opens circuit to give warning, the 
switches control the lights as usual; but the compass error 
comes on in the night time, a time when the utmost accuracy 
and skill are required in navigating the ship. | 


It is an advantage to use double-contact lamp-holders 
throughout a single-wired ship installation. Where single- 
contact holders only are used, there is danger that a workman 
may, carelessly or by mistake, connect the live wire to the 
fitting instead of to the centre contact of the holder, especially 
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SWITCHES & 
KINDRED ACCESSORIES 


FOR USE ON BOARD SHIP. 


REG? "TRADE MARK. 


BRITISH MANUFACTURE. 


We Specialise in this class of Material, and show 


of our Special Types of Switches herewith. 


PATENT 


“MARVEL ” SWITCH. 
Allows various controls from two positions. 


SERIES-PARALL EL and OFF. 
For night lighting. 


"TWINOB." “OBLONG COMBINATION.” 
Allowing control from (Either or both and off.) T wo-way and off. Switch, Bell Push and Wall 
several positions, For turn-down lamps. Connection. 


“PIVOT INTERMEDIATE." 


у i | 
jn (MN 


NM IIT itl | | ) 


‘*KLYMAX” PANEL SWITCH. “AUTO-COMBINATION.” 
(Also made Twoeway.) Combined Switch and Wall Connection with automatic release. 


JUNE 10, 1910. 


when wiring portable lamps. If, while current is switched on, 
the fittings be earthed for a moment, the fuse will open circuit 
on any that have been wrongly connected. 

Concentric Wire System.—This system is installed in some 
vessels, and as a rule the outer conductor 1s uninsulated. It is 
obvious that the same objections apply here as in the case of 
single wiring, but if the outer conductor be even lightly in- 
sulated and braided for protection it becomes quite a good and 
safe method. In most cases it suffers, however, from the use 
of special joint boxes and connections, which must be soldered 
and made watertight, and too much depends upon the workman 
who erects it. 

It is not a system which can be readily extended or repaired 
bv engineers or by contractors at a foreign port, and is conse- 
quently not favoured by many shipowners. 

The Double-wire System is installed in the great majority of 
ships. By its use the compasses are quite unaffected, and any 
faults on either pole are readily detected and repaired. Under 
this title it is proposed to consider the following methods of 


installing :— 
A. Vulcanised rubber insulated wires in wood. casing. 
B. + 5 5 tubes. 
C. үз " Н Jead sheathed. 
D. " А steel sheathed. 


, 99 
E. Twin versus single-armoured cables. 


Е. Special systems. 


Before considering methods of installing, a few words in 
regard to the insulation of the copper conductor may not be 
unjustifiable. It is the universal practice to insulate small 
wires with pure rubber and vulcanised rubber compounds ; 
and, perhaps, no better wire is available at present than that 
insulated to the standard specification of the British cable 
makers, but there is still room for improvement. . Rubber- 
insulated cable, when exposed to the action of sea air and sea 
water, deteriorates in time, and it is due to this that special 
precautions must be taken in installing on board ship. | 

Paper insulation depends too much on Из lead sheathing to 
be thought of for branch wiring work, but there is great need 
for an insulating substance which will remain unaltered under 
the influence of electric strain, sea water, sea ат and variations 
of temperature. | 

Such substances as bitumen, or enamel combined with a 
fibrous base, might be expected to give better results. 

Wood Casing.—For passenger accommodation, rubber- 
insulated and braided wire enclosed in wood casing makes a 
good job, and quite a safe job at low voltages, if the casing be 
kept dry. It is impossible as a rule to find space for casings 
having a groove for each wire, a3 is the custom in work on shore 
at higher voltages. The practice on board ship 13 to bunch 
the positive wires in one or more sets of grooves, and the 
negative wires in corresponding separate sets, according to the 
space available. Until the day of more perfect and lasting 
insulating material appears it would be unsafe to bunch positive 
and negative wires ш one groove, but even the bunching of 
wires of opposite polarity in separate grooves is an argument 
in favour of a moderate voltage, say not exceeding 110 volts. 

Wood casing should be so arranged that the covers may be 
readily removed without interfering with constructional or 
decorative woodwork other than the cover itself. Fig. 6, 
A, B and C, shows some methods of constructing casings with 
this end in view. 

It is in the saloons and lounges, where special decorat 
fitted, that one finds most difficulty in arranging proper grooves 
for wires. The growing custom among shipbuilders 18 to 
employ architects to design the woodwork for these places. 
and these gentlemen are so accustomed to have gas pipes an 
electric wires fitted under the floor above that they get quite 
а shock when they find their cherished design must be modified 
In some way to accommodate electric wires. 

Wires should be placed in wood casing with as much slack 
as possible. It has been observed by many that, after а year 
or two in use on board ship, wires not only become brittle, but 
they appear to contract in length. Ша wire be erected with 


ion 13 


"IHE ELECTRICIAN."—MARINE ISSUE. | Е 69 


a slight wave in a wood casing it will Бе found in a year or two 
after to be straight and in tension (see Fig. 7). Wires should 
be plugged into grooves by wood wedges, as shown in Fig. 8. 

Although wood casing makes a good job in cabins, it 13 not 
at all suitable for machinery or cargo spaces. 
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Fig. 5.—SHOWING ARRANGEMENT OF DoUBLE WIRING ON BRIDGE 
WITH '*SuiP" RETURN. 
$.Е. = Section Feeder, В.Р. = Return Feeder. 


Tubes.—It might be considered that steel or other metal 
tubing would form an ideal covering for electric wires on board 
ship, vet such is not the case, except for vertical runs, where 
the tubes are open at the bottom. No matter how carefully 
jointed a system of tubes may be, water will soon collect inside. 
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Fic. 6.—CASINGS. 


The air is always so moist and temperatures vary so much that 
there is a continual condensation of moisture inside the tubes, 
varied by re-evaporation when the tubes become warm. 
Outlets for condensed water would, in many cases, provide 
inlets for sea water. Even although outlets be provided at the 
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lowest points, it does not follow that these points will always. 
be the lowest, for the ship is continually tossing about, and may 
even have a list to one side during a whole voyage. Tubes, 
however, are necessary on such exposed vertical runs as on 
masts, where there is danger of mechanical damage, and also at 
all points where wires pass from one deck to another. 

Tubes with insulating lining have been used in some vessels, 
but their success has not been great, probably on account of 
the flimsy nature of the draw-in boxes, and the ease with which 
water can enter at the inspection covers and joints. Even if 
a tube system had not the faults described, it 1s probable that 
the wires would be damaged in course of erection, for, under 
the conditions of modern shipbuilding, where hundreds of 
workmen are employed in a limited space, wires are certain to 
be trampled and damaged while they are being drawn into the 
tubes. 

Lead Sheathing forms an excellent covering for wires on 
board ship, but its use is limited to spaces where it is not ex- 


И бити 


Wires when erected. The same wires after being 
some time in use. 


Fig. 7.—ILLUSTRATING CONTRACTION OF WIRES. 


posed to mechanical injury. It can be erected very neatly by 
skilled men, and when painted resembles the beading of a wood 
moulding. It is usually fastened by brass clips screwed to the 
wood or iron work of the rooms, and, on account of the plastic 
nature of the lead covering, these clips must be closely spaced, 
sav 6in. to 8in. apart. When two or more wires enter a 
fitting block they should enter at the same side, and the sheath- 
ing be connected together as shown by the bonding saddle at 
B, Fig. 9. 

№ long as lead-sheathed wire is erected on the surface and 
painted it lasts well, but when enclosed in wood casing, or 
placed behind wood mouldings, or in any space where fresh air 
does not freely enter, the lead is sooner or later reduced to а 
white powder. It is probable that lead acetate and lead car- 
bonate are formed by the reducing action of vapours arising 
from the wood, particularly in hot climates. 

Armoured Wire.—For use in engine rooms, boiler rooms, 
cargo holds and similar spaces, where wires would be exposed 
to damage, the best form of protection is a sheathing of gal- 
vanised steel wires, with a substantial packing of hemp, 
treated with waterproof compound, underneath the armour. 


Fic. 8.—Метнор or FixiNG WIRES Іх CASING. 


It has been observed that when a lead sheathing is also used 

under the armour, and the cable exposed to sea water, the cables 
do not last for many years, and that when deterioration once 
starts the end comes rapidly. The following is a probable 
explanation of this destruction :— 
_ In order to prevent the steel wire sheathing from cutting 
Into and damaging the lead sheathing, the latter is served with 
tape or breiding and soaked in compound before the armouring 
I5 put оп. In course of time this taping becomes saturated 
with sea water, and virtually becomes the exciting liquid in a 
Voltaic cell, of which the lead sheathing and the zinc galvanising 
form the couples. A small difference of potential is set up 
between the lead and zinc, and it only remains for accident or 
other cause to connect the lead and zinc in order to com- 
plete the circuit. The difference of potential, of course, 1s 
small, but the area of metal exposed to the action is large, and 
the destruction correspondingly great. 
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: At first, while the armour is all coated with zinc, the direction 
of this current is from the zinc through the separator to the 
lead, and the zinc is consumed, but eventually the zinc coating 
is removed and the couples become iron and lead. When this 
occurs the direction of the current is reversed, and the lead 
becomes the consumed metal, till in a short time the insulation 
is exposed to the action of the sea water. 

It has also to be noted that, as the lead sheathing, separator 
and armour arc all in the leakage path of the cable, the action 
described may be retarded or augmented by leakage, according 
to the polarity of the core. Thus, in the case of a +core, the 
zinc-lead couple would be opposed and the iron-lead couple 
assisted by the leakage current. | 

Armoured cables without any lead covering last exceedingly 
well if special attention be paid to the braiding and waterproof 
compound provided between the cable and armouring. 

Twin Cables.—For the smaller cables and wires such as would 
be used for sub-mains end distributing feeders, there are some 


Fia. 9.—LEAD COVERED WIRES ENTERING BLOCK, BONDED AT В. 


advantages in using twin cables. First, a twin cable is larger 
and stronger than two single cables, and, on account of the 
extra packing required to make the cable circular, the insulation 
is better protected. Second, the rules of Lloyd’s Register 
require an armoured cable in cargo spaces to be sheathed with 
wire of not less than No. 15 S.W.G. The small sizes of single 
wire are not easily sheathed with wire of this size, the sheathing 
is not proportional to the conductor and insulation, and an 
unsatisfactory cable is the result. Twin wires, on the other 
hand, can be most suitably armoured with the required gauge 
of wire. Third, a twin cable will stand a severe blow or heavy 
pressure without showing external signs of damage to the 
insulation. 

The conductors may even fuse together within the shesthing 
without danger of causing а fire outside. Two cases from 
actual experience illustrate this point very clearly. A twin 


Ес. 10. —SrEciAL PROTECTION FOR CABLES IN CARGO Horps. 


АС = Агтопге 1 Cables, ІС = Iron Cover. CIzChannrel Iron, C=Clamps 
(spaced every 3 ft). 


cable was carried along an engine-room bulkhead and crossed 
behind a vertical water pipe, there being about jin. 
clearance between the pipe and cable. During the trial 
of the electrical installation a short-circuit developed in this 
cable and opened the fuse protecting it. An examination of 
the exterior of the cable revealed nothing, but a loop test 
quickly located the fault in the vicinity of the pipe referred to. 
Оп opening the cable at the fault the insulation was found 
partly burned away and the conductors fused together. The 
damage was due to the bulging of the steel bulkhead while the 
bunker was being filled with coal, and the cable was crushed 
between the pipe and bulkhead. 

А similar fault, on the other hand, occurred where two 
separate armoured cables were used. In this case an expansion 
pipe was bolted hard against two cables while current was 
passing in the latter. As the bolts were being tightened a 
partial “ short" developed across the two cables, through the 


-I 
lo 


armouring, which quickly burned away, and before the circuit 
could be switched off a hole had been fused in the pipe also. 
This happened at the time of light load, and the current did not 
reach 120 amperes, for which the fase was adjusted. 

Fourth, a twin cable is more convenient to work with than 
two single cables, is more suitable also for fitting into water- 
tight packing glands at fittings, switches or distributing boxes, 
and its use makes connections at fuse boxes more simple, 
although this is not an important point. 

Special Systems.—" Stannos ” wire, invented by Messrs. 
Handcock and Dykes, has only recently been put on the market, 
and there has not been time as yet to give it a fair trial for ship 
work. In the “Stannos” wire the conductor, which is insu- 
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distance between the sheath and these broken ends 13 so small 
that the dielectric soon breaks down. This defect could be 
remedied by first binding the copper core with a thin layer of 
strong waterproof tape before putting on the rubber, but prob- 


ably the best method is to use solid conductors for all single 
wires smaller than No. 16 5.W.G. 


"rection.—No matter how good the cable be, if it is not care- 
fully erected by experienced workmen, it will not last long. 

The success of а ship wiring installation depends greatly on 
a suitable choice of material and carefully considered runs for 
the wiring. It is not only the quality of material that matters, 
but the suitability of the material to the position in which it is 
to be erected, and experience can best enable one to decide this. 


Fio. 11.—DisTRIBUTION 


lated and taped in the usual way, but not braided, is wrapped 
round twice with a closely compressed sheet of tinned copper, 
forming a watertight sheathing. 

Another wire, known by the name of “ Kuhlos," is similar, 
but only a single layer of brass is used, the two edges of the 
sheet being folded together to form the joint. This sheathing 
is not watertight. It seems to the writer that there is in some 
of these wires an insufficient padding between the insulation 
and the sheathing. If at least three layers of tape treated with 
waterproof compound were laid over the rubber the wire would 
be much more suitable for ship work. Packing between the 
rubber and sheathing 13 as important as the insulation itself, 
not only as protection against blows or similar rough usage, 
but to protect the rubber at ends, where the sheathing is cut 
off. If a sheathed wire is to be satisfactory in practice, some 
safeguard must be used to prevent injury while the sheathing 
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Fic. 12. —DisTRIBUTION WITH Fuse то EACH GROUP or LIGHTS. 


ends are being trimmed, and also to prevent the sharp edge of 
the sheathing from cutting into the insulation where wires enter 
junction boxes or fittings in which space is limited. 

It is attention to such details as these that makes the differ- 
ence between a good or bad job where sheathed wire is used. 

Another reason why sufficient packing should be inserted 
is that in small stranded cables, say of 3/20 size, a strand often 
breaks, and, owing to the twist, and possibly also to the con- 
traction in the length of the conductor previously referred to, 
the two ends of the broken wire spring out and pierce the in- 
sulation. И there is only one layer of tape over the rubber the 


WITH Fi sE To Each Light, 


Sharp bends should always be avoided. Holes through 
beams and plating should be bushed with a material softer than 
the wire. Where wires pass through a watertight bulkhead, 
stuffing boxes should be fitted for each wire to prevent the 
passage of water should one compartment be flooded at any 
time. 

Where wires enter fittings exposed to water, or where mois- 
ture may condense and collect, the wires should be led upward 
into the fitting. 

In general it is better to dolge water, to lead it away to 
another resting place, than to oppose its entrance into fittings. 
for water has the unhappy knack of finding a way where itis 
least desired. | 

Special Protection is sometimes required in cargo holds and 
spaces where wires would be exposed to excessive damage. 
Advantage should always be taken of such protection as the 


en M 


TO SWITCHBOARD 
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beams and girders in the ship afford, but for maximum safety 
shipowners sometimes prefer to have special protection. 

One of the best methods in these circumstances is to fit 
armoured cables inside strong channel iron bars not less than 
3 in. thick having a heavy iron cover, as shown in Fig. 10. 

Distribution.—lIn the majority of ship installations, joints 
in cables and wires are not now used, and all connections are, 
as a rule, made on terminals. There are two methods of dis- 
tribution in general use: first, that in which each light or other 
apparatus has its own fuse ; second, that in which the lights are 
arranged in groups (usually 3 amperes), each group being pro- 
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tected by a fuse. In either case it is bad practice to have single 
fuses scattered throughout the installation, and all fuses should 
be arranged in proper distributing boxes. In the first system— 
viz., that of having a fuse for cach light—it seems to the writer 


Fio. 13.—'* MAURETA 1A" FUSEBOARD S:0wING FUSE HOLDER 
SEPARATELY. 


that sub-division is carried to quite an unnecessary extent. 


The object, of course, is to prevent inconvenience to passengers - 


in any 'other room but the one in which a fault mav be, but 
faults do not occur so frequently, and are generally of a trivial 
nature. The objection to this plan is that it requires so many 


Elevation 


Plan B 
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Fic. 14. 


small distributing boxes that they give the passages an un- 


sightly appearance. 


In the second system the wires are either looped at lights and 
switches, or extension boxes are fitted for each group. Figs. 11 


In either case the sub-mains 


and 12 illustrate both methods. 
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are carried to section fuse boxes, and main feeders carried from 


the latter to the switchboard, a fuse being always introduced 


where the conductor is reduced in size. 


Fuse-holders should be of the removable type. They should 
be so arranged that the contact nuts cannot slacken back by 


vibration, nor the fuse-holder fall out of the clips, and they 
should not project much in front of the base of fuseboard. A 
fuse-holder which fulfils these requirements, known as the 


“ Mauretania," is shown in Fig. 13. It consists of two strips 


of fireproof insulating material (not porcelain) fitted with sheet 
copper end pieces and clamping bolts, as shown. The fuse (a 
strip of zine oz zinc-tin elloy) is clamped between the two halves 
thus formed, and, owing to the notch on the clamping nut 


Fig. 15.—Ont1aitiNAL Ex TENSION Box. 


which engages at each half turn with the raised line on the shect 
copper, the nut cannot turn back except by force. In addition 
to this, the fuse is also held in contact by the clips into which 
the holder is inserted. The fuse cannot fall out of the clips, and 
does not project in front of the terminal clips, which in the 
90-ampere size is about lin. from the base. 

It is desirable, wherever possible, to fit fuse boards into 
recessed spaces, forming the panel in the framework into a доог 
for access to the fuses, and also to have а door behind for access 
to the wiring, as illustrated in Fig. 11. Suitable places for 
these recessed fuse spaces are found at wardrobes, linen lockers 
and pantries. 

Extension Boxes were first. introduced bv Messrs. W. С. 
Martin & Co., and Fig. 15 shows the original pattern, which is 
now extensively used. The supply wires and branch wires to 
lights and switches are connected together by the stout pinch- 
ing screws shown, in the same manner as connections on ceiling 
roses, A later pattern, shown in Fig. 16, has many advan- 
tages, especially when it is probable that portable lights, fans 


Fic. 16.—'*'TRITON " Extension Box. 


or curling-tong heaters may be added after the installation is 
completed. Fig. 17 is a diagram of connections, showing some 
of the most useful applications of this extension box. There 
are four terminal blocks, two of which are fitted to receive the 
pins of a two-pin plug, in addition to tke ample terminal sockets 
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for connecting the permanent wiring. For exposed work ex- 
tensions are fixed inside watertight metal boxes fitted with 
watertight glands suitable to the kind of wire employed. 

’ As this article does not deal with “ illumination and fittings," 
it is now proposed to describe shortly some of the other appa- 
ratus installed on board ship, especially with reference to the 
necessary wiring. 

It is commonly supposed, for example, that electric bell wire 
need only be insulated with cotton and paraffin wax, but wire 
of this description would not lest for six months on a ship 
without breaking down. For any purpose on board vessels, 
whether for bells, telephones, fire alarms or special apparatus 


or 
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Vic. l7. —DiaGRAM or Connections FOR “Тыытох” EXTENSION Вох 


with battery supply, the insulation cannot be too good, and 
should be similar to that used for electric lighting. Bell and 
telephone circuits especially are subjected to fairly high in- 
ductive potentials ; indeed, under conditions which frequently 
occur on ships, a sharp shock ma y be obtained from a metal 
bell push if the metal plate be in circuit. 
In long runs of wiring for bells, telephones, clocks, alarms, 
it is convenient when wiring, and useful afterwards, to 


have junction boxes inserted at suitable intervals for testing 
purposes. 


Electric Bells.—Yn a passenger ship of moderate size the bell 
indicators are generally fitted near the pantries, and the arrange- 


ment of wiring necessary is of the usual simple kind ; but in 
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а very ingenious indicator movement was introduced some time 
ago. The passenger is informed, by notice or otherwise, that 
one press of the push calls the local steward, but if the push 
be pressed a second time the steward at the master indicator 
gets notice of the inattention. 

This is effected by the movement in the local indicator, 
which at the first call is arrested by a small catch and prevented 
from dropping the full distance. At the second call the catch 
13 released, and the shutter drops the full distance, closing the 
master indicator circuit at the same time. 

This would be an ideal arrangement, but, unfortunately, 
passengers, especially when impatient, are in the habit of 


giving a number of short pushes, and the stewards would really 
be hindered in the performance of their duties. 


K 
Indicator 


Ес 18. 


Bells should not be fitted in indicator cases, but should be 
placed in positions where the rattle of the hammer will not annoy 
passengers. In order to avoid this nuisance, luminous in- 
dicators are sometimes used. In one system a small electro- 
magnet is fitted in the base of each push, and is in series with 
the push contacts and а small lamp and closed key at the in- 
dicator (see Fig. 18). 

When the push is pressed the magnet holds the push in 
contact so long as the circuit remains completed, but on noting 
the call the steward presses the key K and opens the circuit. 


The magnet cannot now hold the push in contact, and the press — 


button springs back with a click, which announces to the pas- 
senger that his call 1s having attention. 


~ 


Fic. 19.—INDICATOR SUOWING 


arger vessels the bedroom stewards are not required at the 
pantry, and are stationed near the rooms they have to attend. 
In this case it is necessary to have local indicators, and also a 
master indicator at the pantry, for use at night or when the 
local steward is off duty. A change-over switch is fitted at 
each local indicator, arranged to cut out the local bell, but not 
the indicator movement, and to put the master indicator and 
bell in circuit. In this case one drop is provided on the master 
indicator for each local indicator. 

It is alleged that with this system passengers may not get 
prompt attention from local stewards, and to meet this objection 


Position OF WatTER-TIGHT Doors. 


Another system is that in which the interior of the indicator 
is illuminated, but the light is blocked by indicator discs. When 
а push is pressed the corresponding shutter falls and allows 
the light to illuminate the number exposed. The shutters are 
replaced by rods in the usual way. 

It frequently happens that a number of cabins are arranged 
so аз to be available for either first or second-class passengers. 
It is then necessary to fit à two-way switch for each room, 1n à 
place near the room, but only under the control of the steward. 
The bell push in the cabin is connected to the central terminal 
of the two-way switch, while from each of the other switch 
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terminals a wire is carried to the first-class and second-class 
indicators respectively. 

Watertight Door Indicators are frequently fitted in passenger 
steamers. The indicator screen forms a plan of the ship, with 
a small electric lamp fitted to indicate the position of each 
watertight door (see Fig. 19). At each door a special push is 
fitted, which completes the indicator lamp circuit when the 
door is closed. 

Should the officer on duty wish to know if the doors are open 
or closed, he closes the main switch at the indicator, and imme- 
diately the closed doors are indicated by a light in the screen. 
These indicators ought also to have a test key for each lamp 
in order to prove whether a door is really open or the lamp 
filament faulty. 

Watertight doors are often operated by hydraulic power, and 
all the doors in the ship may be opened or closed simultaneously 
by means of a single two-way valve under the control of the 
officer, while at the same time each door may be operated 
locally independently of the master control. 

There is scope here for electrical apparatus to perform the 
same duty, for, considering the cost of installing a special 
hydraulic pump, with high-pressure water pipes and special 
fittings, it surely is possible to make use of the electric supply, 
which is always available, for this purpose at less cost than the 
hydraulic system. 

Conclusion.—There are many other special purposes for 
which electricity is used on ships, but space does not permit of 
further reference, and, while much has already been accom- 
plished, there remains a wide field for further thought and 
activity, 


Marine Cables on Ship Board 


While the success of a marine electrical installation depends 
largely on the reliability and efficiency of the gencrating plant, 
even more is the system dependent on the feeders and distri- 
buting cables. The generating plant is subject to constant 
supervision, but the distribution system cannot be kept under 
the eye of the staff and must therefore be capable of carrying 
its load and maintaining its insulation at all times. In the 
present issue special attention is directed in one of the con- 
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tributed articles to ships’ wiring and the methods usually 
adopted in the distribution of electrical energy about a vessel. 
From this it will be gathered that.cables and wires are now 
run to the most distant parts of a ship, where they are subject 
to the attacks of moisture, sea water and various other 
influences, — ^ 

In a modern liner the capacity of the generating plant and 
the load on the distributing system will exceed those usually 
met with in а good-sized town. There is, however, this diffe- 
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rence. Ina land installation the distributing network is under 
the constant supervision of the mains staff. On board ship 
the same amount of attention is not paid to the cables after 
they are once installed, the quality of the conductor and its 
insulation being relied upon to maintain absolute continuity 
in the supply. 

On the ss. “ Mauretania" over 200 miles of wires and 
cables are installed. These consist of cables of many sizes 
and types and they supply energy for all the many purposes 
to which electricity is put on shipboard. There are the large 
main cables, feeder cables, power mains, telephone cables, 
switchboard cables, bell wires, lighting wires, flexible leads, &c. 
They are all insulated with best quality vulcanised indiarubber 
and are protected in various ways. The main feeders are 
braided with two coats of asbestos yarn impregnated with 
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special fire-proof compound, and other cables have an armour- 
ing of lead or galvanised steel wire, or both. Messrs. W. T. 
Henley’s Telegraph Works Со. supplied the cables for the 
“ Mauretania " and “ Lusitania,” and we produce some sectional 
illustrations of a few of those in use on these splendid ships. 
Fig. 1 shows a 19/17 tinned copper conductor insulated with 
pure and vulcanised indiarubber (two coats), waterproof taped 
and sheathed with a solid drawn lead tube. This is afterwards 
served with jute and subsequently wire armoured. This 
cable is installed on the * Mauretania.” Fig. 2 is а 19/16 
tinned copper conductor pure and V.I.R. insulated (two coats) 
waterproof taped, braided with jute and wirearmoured. Fig. 4 
illustrates a 1-5 sq. in. cable, 127/112 tinned copper, pure and 
V.LR. insulated. These two were also installed on board the 
" Mauretania." This cable is finished off with waterproof 


tape, braided overall with two coats of asbestos and finally 
treated with Henley's fire-resisting compound, and generally 
constructed in crder to withstand the great heat of the engine 
room. | 
Modern battleships perform many operations by electric 
power which a few years ago were entrusted to steam, while 
at the same time a large number of mechanical devices are 
electrically driven which were never previously driven. by any 
other agent. We illustrate samples of Henley’s cables now 
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being fitted in H.M.S. “ Bristol," being built by Messrs. John 
Brown & Co., at Clydebank, and H.M.S. “ Falmouth," being 
built by Messrs. William Beardmore & Co., at Dalmuir. These 
cables have also been supplied by Messrs. W. T. Henley's 
Telegraph Works Co. (Ltd.), who have supplied cables for 
many battleships, cruisers, &c., practically ever since electric 
cables were first used. | 

We illustrate in Fig. 3 a 10-core V.L.R. cable (16s tinned 
copper conductors) which is laid up with wormings 
and sheathed with а solid-drawn lead tube. This haa 
been installed ou H.M.S. “ Bristol In the same vessel 
а l sq. in. ring main, similar to that shown in Fig. 5 
has been installed, this being paper insulated, lead 
covered, and afterwards jute served and wire armoured. 
On board H.M.S. “ Falmouth” a 1-5 sq. in. conductor, 
also paper insulated and lead covered, protected with 
jute and wire armouring has been installed and is shown 
in Fig. 6. 

These are typical of the heavy character of the cables now 


installed оп board ship, and they serve to indicate the high 
standard of Henley’s cables for this class of work. 


Tinned Tube Wiring for Ships 


The Kalkos system of wiring, with tinned brass tubes for the 
reception of the insulated conductors was introduced some 
three vears ago, and many important installations have been 


Karkes TUBE SHOWING BuckKLE FIxina Cups. 


carried out. In all steel conduit work the problem of condensa- 


tion is a troublesome one to solve, the trouble being accentuated 
particularly in ship installations on account of the wide 
differences of temperature which a vessel experiences in travel- 
ling to different quarters of the globe. It is these temperature 
changes, many of which occur rapidly, that produce condensa- 
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tion in steel conduit, but which, the makers of Kalkos claim, 
have no effect upon their system of tinned brass tubes. In 
order to engender confidence in the system, the Sun Electrical 
Co., who are the pioneers and present suppliers of Kalkos, are 
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prepared to renew any length of C.M.A. cable which fails, on 
account of condensation, within three years of its being drawn 
into Kalkos tubing. Quite naturally the guarantee is con- 
ditional upon the work of installation being in accordance 


with the company's standard specification." It may be noted - 


here that the Kalkos conduit system complies with the L.C.C. 


DIAGRAM SHOWING DIFFERENCZ IN LAYING OF KALKOS (OX LEFT) AND STEEL CONDUIT 


S=Switch  P-Light. J= Junction Box. 


regulations, and is passed by that body for installation on 
licensed premises. 

In the Kalkos wiring system, tinned brass tubes are first 
installed, and the insulated wires are subsequently drawn into 
them. А complete scheme of boxes and accessories has 
been provided in connection with the system, and the accom- 
panying illustrations depict the patterns commonly employed. 
А standard pattern of box has been devised, and with this a 
variety of fitments with switch, wall socket, pendant and 


Охе, Two, ов THREE-Way OUTLETS FROM Karkes РОХЕЗ FOR 
STANNOS WIRES. 


bracket outlets can be effected. The boxes are on this account 
interchangeable throughout. An important feature of these 
Kalkos boxes is the amount of flexibility in the matter of 
entry and exit which they afford. Wires may be brought in at 
the bottom and out at any point of the side. | 

In the space of the present article it is not possible to detail 
the many accessories of the Kalkos system, but it may be 


STANNOS WIRES AND BUCKLE Слез, 


remarked that a most extensive range is presented for selection. 
All of these items are based on practical experience in the 
installation of Kalkos in many large public buildings, hospitals 
trade and business premises, &c. The system bears the stamp 
of practice in all its details, and as far as marine installations 
are concerned a number of vessels of the private yacht pattern 
have been carried out. | 

The brass tubing employed in Kalkos wiring is heavily tinned 
inside and out, and all accessories, such as boxes, &c., directly 
connected to the tubing are treated in a similar manner. The 
system is accordingly particularly suitable for marine work in 
that the tinning effectually protects the brass from the action 
of the sea air, salt spray, &c. The whole of the work of con- 
necting up the tubing and boxes is done by sweating, 
consequentlv,a watertight joint is made at all coupling points. 


The tubing becomes, by this process of soldering, both elec- 
trically and mechanically continuous. 
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The makers of Kalkos claim that the system is ideal for ship- 
work, on account of the continuity of the tubing, and the 
facilities thus afforded for the use of the tube as the return 
conductor for concentric system. Kalkos can be satisfactorilv 
employed for the main and branch runs about the ship, and 
with equal facility on the surface or behind panelling. It is 
exceptionally neat as a surface system. In connection with 
the Kalkos system Stannos wires are employed to a large 
extent, the two together forming what is known аз the O.S. 
wiring system. For the interconnection of these two 
systems special outlets at boxes and other accessories are 
available, and these maintain the electrical and mechanical 
continuity of the outer conductor in a simple yet effective 
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Karkos DistrisuTion Вох FOR CONCENTRIC WIRING, USING TUBE 
AS RETURN. 

manner. It is difficult to conceive of any more flexible, and 
we might even say any more ideal, system than that in which 
Kalkos and Stannos are combined in the way above suggested. 
It is thusclaimed that Kalkos tubing overcomes the difficulties 
of condensation in the feeder and distributor runs about the 
vessel, and Stannos affords a handy yet neat method of reaching 
switch and light outlets, and more particularly in surface work. 

We may mention that Stannos wires are made by 
Messrs. Siemens Brothers & Co., and are manufactured with 
а 10 mil tinned copper фарши. These wires, in combina- 
tion with Kalkos boxes, as noted above, make a very 
satisfactory and watertight job; and as the sheathing can 
be emploved as the earthed return, an efficient concentric 
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Клікоз WATERTIGHT LAME- 


ORDINARY WATERTIGHT ; FITTING 
HOLDER, 
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system is afforded; the sheathing being also tapped on to the 
hull at various points. Until recently Stannos wires were 
only made in sizes up to 7/20, but 7/18 and 7/16 Stannos 
wires have now been placed on the market. As the voltage 
adopted for electric lighting on vessels is usually low, the cur- 
rents flowing are larger than in installations on land, so that 
the larger sizes of wires mentioned above should prove useful. 
Although Stannos wires have only been on the market 
for little more than a year they are now well known to all 
electrical engineers, but as marine engineers are usually not so 
conversant with electrical progress, it may be as well to give 
the following brief explanation of this system of wiring. 
Stannos wires are made by encasing ordinary rubber- 
covered conductors in tinned copper. A sheet of this latter is 
wrapped twice round the cable, the second lapping being 
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thoroughly soldered to the first. It will be seen, therefore, 
that the cable is absolutely impervious to moisture; other 
features of the system being its great flexibility and the ease 
with which it can be installed. The metal sheathing can readily 
be removed, and special continuity fixtures are provided for 
rendering the outer casing continuous where ceiling roses, 
switches or other fittings are installed. 

As to the labour cost of the Kalkos system, it is claimed by 
the makers from their extensive experience, that this item is 
very low because of the ease with which Jointing and bending of 
the tubes can be effected. Again, in drawing in, it is not 
necessary to make provision for special draw-in boxes, and 
further the wires can be pulled round four to six bends, owing to 
the smooth interior surfaceof thetubes. 'The work of sweating 
up the tubes to the boxes at different points of an installation 
can be easily and quickly carried out, and is, we understand, 
completed more readily than screwing. | 

Kalkos wiring makes complete provision for the use of every 
pattern of switch and pendant accessory, and any desired form 
of fitting ornamental or otherwise. In the matter of water- 
tight fittings the Kalkos system provides an outlet for a light 
in which the lamp holder does not require to be enclosed in a 
special fitting. The adjoining illustration explains the details 
of this fitting. The lamp holder is enclosed by a coned socket, 
and a rubber ring is then slipped over the lamp holder cap. Ву 
the provision of a shade ring on the holder ordinary glass 
shades can be used. On the other hand the more usual bell 
glass can be fitted to the same pattern of Kalkos outlet box, 
with no other alteration than the screwing in of a suitable 


adaptor. Bulkhead fittings can be adapted to Kalkos in a 
somewhat similar manner. 
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Ship Wiring with Key Spring 
Conduit. 


The marine electrical contractor is faced with practically 
the same problems in the selection of a suitable method of 
wiring as his land confrere, while he has a greater number of 
special conditions to meet. Finality has by no means been 
reached in ship-wiring systems, and it will be of interest to 
describe the features of the latest comer in the field. This 15 
known as Key Spring Conduit, a name which aptly conveys the 
idea of the principle adopted ; the conduit employed is divided 
into two parts, (1) troughing, and (2) cover, and the latter 1s 
so shaped that it can be sprung over the former. Key Spring 
Conduit may be briefly described as a steel casing and cover 
system which dispenses with the drawing in of insulated con- 
ductors. The work of erection is similar to that of wood 
casing, that is, the protecting conduit is first fixed in position, 
the wires are laid in place and the cover is put оп; there 1з, 
however, a marked saving in time in favour of Key Spring 
Conduit. The actual cutting, bonding (and bending where re- 
quired), fixing, wiring and springing on of the cover are speedily 
performed and with a degree of permanence in the completed 
work which wood casing never could and never will possess. 
At the same time it is important to note that with Key Spring 
Conduit the wires can be examined at anytime even while 
current 18 passing. 

To the marine electrical contractor a conduit system which 
removes the risks of abrasion of the insulated conductors and 
which appears to strike at the root of a trouble that often 
occurs with steel conduit work—viz., condensation followed by 
rusting of the interior surface of the conduit—should strongly 
appeal. Key spring conduit is not a sealed system, the con- 
struction, in fact, provides for free ventilation and consequent 
evaporation of any moisture that may find its way into the 
conduit. It is claimed that this feature tends to prevent 
accumulation of moisture just as a house with open windows 
keeps much dryer than a closed-up house. At the same time, 


the overlap of the conduit “cover and fittings effectually 
prevents direct access of water, 
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A further great advantage is secured by the fact that the 
above construction permits of the interior surface of. the 
conduit being more thoroughly coated with enamel than is 
possible with any closed conduit, thereby effectually preventing 
the formation of rust. Key Spring Conduit and its accessories 
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Fic. l.—SuowBoanp or Key SPRING CONDUIT, DEPICTING 
| PRINCIPAL Parts. 


are only just being placed оп the market by the Key Engineering 
Co. Consequently, no opportunity has been given to marine 
electrical contractors to test its merits. They will, however, 
gather from the following description that many advantages 
are offered by Key Spring Conduit and that it will be worth 
à trial on a practical scale. 

The elements of Key Spring Conduit are neatly displayed on 
the showboard illustrated in Fig. l. The conduit is comprised 
of à semicircular troughing and a semicircular cover which 
Springs over it. Than these two items nothing could be 
more simple. The general scheme of the system is com- 
pleted by fixing saddles, tees, 
elbows, bonds, and bracket 
and pendant fittings; the 
special tools required are a 
band punch and a hand 
riveter. The accompanying 
illustrations (Figs. 2 to 5) de- 
pict the more important of 
these in greater detail than 
they appear on the showboard. 

The troughing can be fixed 
either directly to the wall or 
ship’s side by countersunk 
Screws passing through the bottom of the troughing, or it may 
be secured to a saddle by a semi-circular clip about 1 in. wide, 
which passes over both troughing and cover. Where the 
saddles are used the conduit is held slightly away from the 
fixing surface so that moisture can run down between the two. 
_ With all conduit systems the question of efficient bonding 
в recognised to be of the utmost importance. The system 
adopted for bonding Key Spring Conduits appears to be 
a particularly efficient one. The lengths of conduit are 
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electrically and mechanically connected by a small steel bond 
(Fig. 2) and the joints between this and the troughing are 
made by riveting. Each bond has at each end two copper rivets, 
and these pass through holes punched in the ends of the 
troughing. For the punching of these holes and the clinching 
of the rivets special tools are provided (Figs. 3 and 4). The 
tools are light to handle and can be used with the conduit in 
any position. The bond is permanent and of negligible 
resistance. The cover is easily lifted off by a forked tool which 
engages with the undersides so that depression of the handle 
levers the cover away from the troughing. 

The Key Spring fittings are all designed to spring on to the 
troughing. After wiring up the lampholders and bracket, 
ceiling fitting or three-light cluster, it is only necessary, in order 
to fix the particular outlet firmly in place, to press the fitting 
over the troughing and cover. No screws, wood blocks, unions, 
adaptors or reducing nipples, are facts which cannot fail to 
impress the contractor. 


Fic. 3. 
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Key SPRING Тоогѕ For Вохріха CoxpDvrr. 


The illustration given of the three-light cluster (Fig. 5) shows 
that this is made up of two parts, one screwed directly to the spring 
clip for attachment to the troughing and the other, carrying 
the three holders, held in position by three turned-down lugs, 
which grip the flanged edge of the fitting. A slot in this flange 
admits of the passage of one of the lugs, so that a quarter-turn 
only is required to secure the lower half of the fitting in place. 
Bracket outlets are, of course, in one piece only, and sprung 
directly on to the troughing. The actual wiring of fittings can be 
done on the bench, and their position can be altered as required. 

Any number of wires up to the limits of the troughing can 
be enclosed by the conduit. When laying in, as distinguished 
from drawing in, the wires, the work is facilitated by the use of 
small clips, which prevent the conductors from falling out of the 
troughing prior to the springing on of the cover. The latter 


Fic. 5.—TuHREE-LicHT FITTING For Key Sprinc Connor. 


operation is performed when the last of the wires is laid in the 
troughing. 

In conclusion, it may be remarked that the system appears 
to meet many of the principal objections to ordinary conduit 
wiring, and it will be interesting to follow its future develop- 
ment. The Key Engineering Co. have prepared a quantity of 
useful data on the subject of the conduit, and they will furnish 
any information required. 


— —  — = — — 


a 


р 
| 
| 
| 
| 
1 


eee a 


— o» в a o 


82 


" THE ELECTRICIAN."—MARINE ISSUE. 


JUNE 10, 1910. 


Electric Steering Gear. 
Bv А. P. CHALKLEY, B.Sc. 


Summaiy.—AÀ number of systems of electrical steering are described, and in particular those of the Union Electricitats Gesellschaft ; Pfatischer; 


Siemens Brothers; Clarke, Chapman & Co.; and Brown Brothers (the Browa-Haigh system). 


Though in other matters concerning the use of electricity at 
sea 1t cannot be denied that England 13 well to the fore, very 
little has been heard regarding the adoption of steering gear 
operated wholly or partially by electric power, though in 
several other countries considerable progress has been made 
in the matter, and electric steering gears are doing successful 
work on тапу important ships. Before it was proposed to 
operate actuallv the rudder by means of electric motors the 
question of controlling the usual steam steering engine by 
electricity instead of by hand, or hvdraulic power, was very 
carefully investigated by many engineers, and several methods 
are now in use for this purpose. The navigating house of a 
ship is usually well forward, and the steering engine is natur- 
ally placed as far aft as is conveniently possible and almost 
always very low in the boat. The distance between the 
steering wheel and the engine is therefore considerable, neces- 
sitating either an auxiliary steam engine near, or in, the wheel 
house for operating the engine shde valve by rods and links, 
or else hydraulic power for the same purpose—both svstems 
being to some extent uneconomical and cumbersome. The 
former is particularly inconvenient owing to the great length 
of steam piping required and the friction of the mechanism, 
while the latter 13 not entirely safe and is usually duplicated. 
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Fic. 1.—ARRANGEMENT OF ELECTRICAL CONTROL OF 
STEAM STEERING ENGINE. 


In all stearing gear the two absolute essentials are entire 
reliability of the apparatus and synchronous motion of the 
steering wheel and the rudder; that is to say, any movement 
of the wheel must cause an exactly corresponding and imme- 
diate motion of the rudder. A properly designed electrical 
system can accomplish this with great satisfaction, but there 
are one or two points in connection with it which must be borne 
in mind, and this applies not only to any electrical arrange- 
ment for controlling a steam steering engine, but more par- 
ticularly to motor-driven steering gear, as described later. 


One of the earliest methods for electrical regulation of steam 
steering engines was that employed on the Russian cruiser 
“ Bogatyr," nearly 10 years ago, and this is shown in Fig. 1. 
By means of spur gearing, the steering wheel operates a 
circular commutator switch D, which cuts off the current from 
the main ship’s circuit when the wheel is in its normal position, 
a slight movement in either direction causing current to flow 
through a controlling circular switch with three contacts, 
A, B, C, mounted on the same casing and also operated through 
gearing at the same time. Тулз switch is connected by wires 
to a similar switch with an equal number of stops, А’, В’, С, 
which is operated through gearing by the electric motor М; 
this works the slide valve of the steering engine, the motor 
being separately excited from the ship's main circuit. On 
turning the steering wheel and moving the contact arm E on 
to the stop B, current flows along the wire d through the motor 
armature, which thus begins to rotate, causing the contact 
arm Е to move in the direction of the arrow, and when con- 


tact is made with the stop В’, the wire b short circuits the 
armature, which then ceases to rotate. Similarly, if the con- 
tact arm Е be moved on to the stop С, current flows in the 
opposite direction through the motor armature, due to the 
commutator switch being reversed, and the motor continues 
to run until the arm Е’ makes contact with the stop С’. The 
arrangement has operated very satisfactorily and the chief 
point to be noted in the design is to make the resistances of 
the wires very small compared with the armature resistance, 
otherwise the motor will continue to rotate when short-cir- 
cuited by the wires b or c. 

Another method, which has been adopted with considerable 
success, lies in the employment of two similar motors, one of 
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Fic. 2.—U.E.G. ELECTRIC STEERING GEAR. 


which is placed in the wheel house and the other in the steer- 
ing engine room and this works the slide valve of the steering 
engine, The terminals of the motors ате coupled together so 
that they must run in synchronism, and to ensure further that 
this shall be so, each armature shaft has three slip-rings mounted 
on it, which are electrically connected to the windings in order 
to provide a three-phase current, the two sets of slip-rings 
being joined by wires. As the slip-rings are connected at 
similar points, if one motor is slightly out of synchronism with 
the other, current flows between the armatures, one of which 
accelerates until synchronism is reached again. .Each motor 
is separately excited from the ship’s circuit and the speed and 
direction of rotation are controlled by a rheostat operated 
| through the steering wheel. In another simi- 
lar system the motor working the steering 
engine slide valve, is controlled by a switch 
operated through an auxiliary synchronous 


~ 
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three-phase motor in the wheel house. The field of this motor 
is excited by current developed from a small three-phase 
machine coupled through gearing to the slide-valve motor, this 
machine being supplied by direct current from the ship’s main 
circuit and delivering three-phase current to the auxiliary 
motor by means of three slip-rings. The auxiliary motor and the 
slide valve motor must therefore always work in synchronism. 

Coming to the more interesting problem of the direct control 
of the rudder by means of electric motors, we find there are 
several questions which raise substantial difficulties in the 
case of electrically-operated gears. Taking, as before, sym 
chronous movement of the steering wheel and rudder and 
reliability as the criterion of success, electricity has no easy 


Jese d 


TY 
ES 
Hat ur 
түш": 
Ди! 


AUN 


JuNE 10, 1910. 


task to improve upon steam steering gears, though, аз рге- 
viously mentioned, there are other advantages. Further 
important points to be kept in view in designing electrical 
arrangements for operating the rudder are the desirable mini- 
mum of complication, ease and rapidity of control, besides, 
of course, cheapness, lightness and excellence of construction 
of the motors and gear. It might be thought that for this 
type of work series motors, with their high starting torque, 
would be applicable, but, as a matter of fact, they are practic- 
ally never used, since the pressure of water on the surface of 
a rudder varies approximately as the square of the sine of the 
angle of the rudder with the length of the ship; hence the 
speed of the motor for equal torque, good efficiency and effec- 
tive operation should vary inversely as the square of the sine 
of the angle—that is to say, the nearer the rudder is to the 
centre line the higher should be the speed of the motor, and it 
is usually attempted to fulfil this condition. 

One of the earliest systems is that shown diagrammatically 
in Fig. 2, this being a construction adopted by the Union 
Electricitàts Gesellschaft before its amalgamation with the 
A.E.G. for a Russian cruiser and a German warship. There 
are two exactly similar motors mounted on the same bed-plate 
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Fia. 4.—GENERAL ARRANGEMENT OF COMBINED ELECTRIC AND HAND 
STEERING GEAR. (CLARKE, CHAPMAN & Co.) 
(Scale 1: 40.) 


with a gear-box between, containing a differential gear by 
means of which a shaft revolving inside the shafts of the 
armatures of the two machines is caused to rotate. This 
inner shaft has a spur wheel keyed on at one outer end, and by 
means of bevel and worm gearing operates the rudder. When 
the two motors are running at exactly the same speed there is 


no tendency for the interior shaft to revolve, but any slight. 


alteration in the speed of one of them causes it to rotate in 
one direction or the other. Аз is seen from Fig. 2, the control 
13 obtained by the switch S operated in the navigating house, 
and the resistance R’ can either be put in parallel with F, the 
field of the motor M, or with Е”, thus causing an increase of 
speed in the motor with whose field it is in parrallel, being M, as 
shown ш the diagram. The arrangement can be very sub- 
stantially constructed, but it possesses the inherent defect 
that it is impossible to rely absolutely on the motors running 
at exactly the same speed, so that slight movement of the 
rudder often occurs when it is not desired, and on the 
Whole it is probable that the system will not receive wide 
application. ME 

An arrangement whieh has had much success is an American 
one designed by Pfatischer, and this is in use on several 
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American and Russian ships. It is shown in diagram in Fig. 3. 
G is a generator driven by a steam engine or other means, an 
exciter, E, being mounted on the same shaft, delivering its 
current direct to the field of the generator, whose output there- 
fore depends directly on the power developed by the exciter, 
which in turn depends on the strength of its own field. This 
is excited by the current flowing in the wire a and only exists 
when the contact arm C, operated by the steering wheel is in 
a different position relative to the stops of its rheostat R, from 
the arm С”, connected to the rudder arm as shown, relative to 
its rheostat R’, since the rheostats form a Wheatstone bridge 
arrangement, with a as the connection between the arms. 
The generator G delivers its power direct to the motor M, 
which operates the rudder through spur gearing, driving a 
screwed shaft which turns the arm by means of right and left- 
handed nuts with links, e. Though the connections seem 
complicated, the operation is very simple and exact, a move- 
ment of the arm C causing E to be excited and the generator 
to deliver power to the motor, which continues to revolve until 
the contact arm С” reaches a corresponding position to that 
of C. 

An electrically operated steering gear was installed by 
Messrs. Siemens Bros. on the " Manxman,” the ordinary 
steam steering engine being also employed so that either means 
could be used. A series-wound motor was employed for 
operating the rudder, and the control was obtained by a set of 
relays operated from the bridge, by means of which resistance 
was put in or out, the arrangement being similar to that which 
has been adopted in: some instances for traction purposes. 


_ The relays were not operated direct from the bridge, but two 


synchronous motors were used, as explained previously, the 
one in the steering room serving the double purpose of con- 
trolling the slide valve of the steering engine when in use, and 
working the relays of the rudder motor controller. Magnetic 
blow-outs were employed to prevent dangerous sparking in 
the controller. The arrangement is unique, aud in many ways 
most interesting, but its complication and the employment of 
series motors, with the attendant disadvantages, do not warrant 
any expectation of its extended use. -> 


In an Italian system which has been brought forward within 
the last few years the principle of the Wheatstone bridge is again 
employed for producing the synchronous operation of the 
rudder and steering whee], as in the Pfatischer arrangement ; 
the rudder motor, however, is not controlled by a separate 
generator, but takes its power direct from the ship's mains, 
being controlled by resistances operated by relays in a very 
ingenious manner. There are several relays, the windings of 
which are in series with the armature of the rudder motor, 
and as the speed of this rises, the back E.M.F. increases and 
operates the relays one after another, thus short-circuiting 
the resistances until all are cut out. The arrangement is 
very original, but the necessity of relays is disadvantageous 
at sea and the system will probably only be adopted in small 
boats. 

The Russian eruiser “ Rurik," built by Vickers, Sons & 
Maxim, in 1907, was fitted with both electric and steam steer- 
ing gear, either of which could be used as desired. The electric 
motor operating the rudder was series wound, and current was 
supplied to it from a motor generator situated in the steering 
room, this current being controlled by varying tbe excitation 
of the generator by means of a rotary rheostat operated from 
the steering motor itself. Two small synchronous motors, аз 
previously described, were employed to produce synchronous 
motion of the rudder and steering wheel, the same arrangement 
being also used to work the slide valve of the steam Steering 
engine. The direction of rotation of the Steering motor was 
reversed by means of a rotary switch on the same shaft as the 
controlling rheostat, but the adoption of a series motor, and 
the necessity of switches breaking heavy currents are dis- 
advantages which weigh heavily against the system. 

Messrs. Clarke, Chapman & Co., of Gateshead, are the con- 
structors of an electric steering gear which has now been in 
use for several years with considerable satisfaction, and their 
arrangement is illustrated in Fig. 4 and a general view is shown 
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in Fig. 5. With this type of gear a head is fitted to the top of 
the rudder post with two arms, each of which is connected by 
a connecting rod to a nut on the right and left-handed screw 
shown in the figure, so that when this screw is rotated the 
rudder is turned. 


This is a usual type of gear and has simply been adapted in 


this particular case to electric driving by fitting at one end a 
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Fic. 5.—ULARKE, CHAPMAN & Co.’s ELECTRIC STEERING GEAR. 


pair of bevel wheels, one of which is keyed to the shaft of a 
worm wheel enclosed in a case shown below the main screw 
and driven through the worm gear by the motor. Messrs. 
Clarke, Chapman are also prepared to fit steering gears with 
"following up” gear, so that when the steering wheel is 
turned the steering gear will be started, and will automatically 
stop when the rudder reaches the desired angle. 

It will be seen that there are two claw clutches operated by 
a hand-wheel, the purpose of this being to connect the main 
screw either to the bevel wheel at the one end for driving by 
the motor, or to the hand-wheel at the other end, for driving 
by hand in case of emergency. 


The small round box fitted on the bedplate of the gear under 


Fic. 6.—BnowN-HaicH STEERING GEAR AND TESTING ARRANGEMENT. 


the hand-wheel end and connected to the rudder post by two 
small connecting rods, is the transmitting apparatus of a helm 
indicator to indicate the position of the rudder, on the bridge. 

An interesting steering gear has recently been designed and 
built by Messrs. Brown Bros. & Co. (Ltd.) in conjunction with 
Mr. B. P. Haigh, of Glasgow University, whose patents are 
embodied. The gear is illustrated in Figs. 6 and 7, and has 
been running very successfully at the Rosebank Ironworks, 
Edinburgh, for several months past. The general view also 
shows the hydraulic cylinder by which the steering gear can 
be tested at normal loads and also at heavy and jerky ove:- 
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loads. The design has several novel mechanical features 


which render it specially suitable for a mechanical drive, and 
notably a variable leverage link gear, which enables an in- 
creased effort to be applied to the tiller crosshead when hard 
over and at the same time increase the normal speed of working 
within the range near the midships position. The toothed 
sector is driven by right and left-hand worm gear, a speciality 
of this firm, which allows the usual thrust block 

to be dispensed with, and considerably increases 
the efficiency of the gear. The current demand 
from {һе ship's generating plant is therefore 
very moderate, even on the rare occasions when 
the rudder must be put hard over at full speed. 
The motor is kept running continuously and the 
gear 13 started and stopped by magnetic friction 
clutches on the motor shaft. In this way the 
sudden peaks of current which are so undesirable 
in a lighting installation, are entirely eliminated, 
and the minimum of working switchgear is re- 
quired. The clutches are controlled by one of 
Messrs. Brown's new hydraulic standard tele- 
motors, and the whole of the switchgear is, in 
fact, contained in the small controller mounted 
above the telemotor receiving gear. It will 
also be noted that the clutches are built with 
considerable weight, and are mounted directly at 
each end of the motor shaft, so that no gearing 
is in motion except when the rudder is actually 
being moved. А very desirable result of the use 
of these clutches 1s that when the wave-pressure 
on the rudder exceeds a certain overload, the 
clutches slip momentarily and thus protect the electrical system. 
Very satisfactory results have also been obtained from pre- 
liminary tests on a Haigh patent electrical telemotor, by which 
the motions of the hand-wheel on the bridge are exactly 
copied by the receiving apparatus in the steering house aft. 
This result is obtained in a very simple manner by the use of 
two induction motors, without any working switchgear, and 
full reliability is claimed. Alternating-current to supply this 
telemotor is obtained from slip-rings fitted to the main steering 
motor in the case of the Brown-Haigh steering gear described 


Fic. 7.—GENERAL VIEW or Brown-HAIGH STEERING GEAR. 


above; but a three-phase system is preferred as the main 
steering motor can then be of the simpler squirrel cage type. 
There are a number of other methods now in use or about 
to be tried, but they all bear some resemblance to one or other 
of those already described. "There are such obvious advan- 
tages in the employment of electricity for steering that very 
marked progress may be expected in this direction in the near 
future, and this is all the more probable in view of the present 
tendency to replace all steam auxiliaries on ships by electrical 


machinery, which is advisable both from the standpoint of 
efficiency and simplicity of operation. 
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Electric Helm Indicators. 


The object of the helm indicator is to show on dials on the 
bridge or other positions in a vessel the angle of the rudder. 

The Richards-Evershed system of helm indicators, which has 
been in use for many years in the British and other Navies, 
depends for its action upon the movement of a soft iron needle 
freely pivoted at the centre of two coils whose axes lie at right 
angles to one another. The position of the needle, of course, 
depends upon the ratio of the currents flowing in the two coils. 


Dynamo. 


Transmitter. 


Ratio Coils in Receiver. 


Fic. 1.—DriAGRAM OF 
RicHARDS-Ev ERSHED 
SYSTEM. 


In the earlier form of this apparatus the ratio of the currents 
was altered by sliding a contact on a resistance. In 1906, how- 
ever, an improved design was adopted.® This is illustrated 
. diagrammatically in Fig. 1, from which it will be seen that 
resistance is added to one circuit and removed from the other. 
The general arrangement of the Indicator is shown in Fig. 2. 
Two soft iron needles are used, cach in a separate pair of coils ; 
they are linked together by a light coupling rod, which trans- 
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Fio. 2. —ÉGENERAL ARRANGEMENT OF HELM INDICATOR (1906 
PATTERN). 


mits their motion to the indicating pointer. The coil system is 
duplicated, and the current is passed through corresponding 
coils in opposite directions, in order that the system shall have 
as little external field as possible; and what little effect remains 
18 neutralised by an automatic compensator fixed in the upper 
part of the instrument. This is merely an electro-magnet 
energised by the current, so that its field varies with that of 


the coils; and its size and position have been determined by 


experiment, во as accurately to compensate for the external 
field of the coils. 

The dial of the indicator has a scale divided at every 5 deg. 
of helm, corresponding to the motion of the contact arm in the 
transmitter over the contacts in the transmitter switches, 
which are spaced 5 deg. apart. The bridging of two adjacent 
contacts by the contact arm causes an intermediate signal, 
roughly corresponding to 2} deg. of helm; but no attempt is 
made to make this indication accurate, except immediately 
on either side of the "midships' point. Under the nameplate 
on the front of the indicator is fitted a device, which enables an 
accurate adjustment of the pointer to'midships to be made, by 
simply turning a screw, which, by means of an eccentric, gives 
a limited sideways motion to the axis of the pointer. 

It should be noted that these indicators are now made 
universally interchangeable, provided, of course, that they are 
wound for the same voltage. The utmost possible care is also 
taken to render the instrument absolutely watertight, a point 


Fic. 3.—GENERAL ARRANGEMENT OF AUTOMATIC TRANSMITTER. 


of extreme importance ; and the terminals are therefore placed 
in an external terminal box se that the instrument may be 
coupled up without opening the inner case. Provision is also 
made for a lamp which can be fixed outside the case when it 13 
necessary to provide an illuminated dial. 

The general arrangement of the transmitter 13 shown in Fig. 3. 
The resistance is distributed on china bobbins mounted on the 
switch contacts, and the connecting switch arm is attached to 
the central spindle, whose motion is determined by the rods 
which connect it through a cross-head to the rudder-stock. 
The arrangement of the cross-head and rods is clearly shown in 
the view of the transmitter given in Fig. 4, which also illustrates 
the arrangements adopted for the relative adjustment of the 
coupling rods and transmitter spindle to secure an accurate 
adjustment at ’midships when the transmitter is being fitted in 
the ship. The connections for the transmitter аге made under 


the name plate shown in Fig. 4, a rubber joint being provided to 
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secure that the instrument shall be watertight after the plate is 
screwed down. 

In nearly all ships two or more indicators are provided, 
provision being made for coupling any one of the indicators 
to the transmitter. The whole of the transmission is effected 
by one three-core cable. | 

Fig. 5 shows the simple manner in which the system can be 
applied to provide-a complete system for transmitting orders 
and receiving a replv, by the addition of one wire only. Insuch 


an arrangement as this the indicator and the transmitter are 
combined in the same case. 
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Fig. 4.—View or RicHARDS-EvERSHED TRANSMITTER, 


The electric helm indicator, made by Messrs. Siemens Bros 
& Co., consists of a transmitter situated near the rudder stock, 
and connected to it by means of a pulley and special driving 
gear, and in electric connection, by means of a four-core cable. 
with any number of indicators or receivers placed where re- 
quired. The transmitter is a form of switch or contact maker, 
which sends current to a group of magnets in the reccivers 
and causes their armatures to revolve and move the pointers in 


such a manner that these take up positions corresponding with 
that of the rudder. 


Fic. 5.— DIAGRAM SHOWING ARRANGEMENT WITH RBPLY TRANSMITTER 
ч x К А ан 
AND INDICATOR AT EACH STATION COMBINED IN ONE CasEÉ, Four 
WIRES ONLY BETWEEN STATIONS. 


The driving gear, by means of which the transmitter is 


connected to the rudder, consists of a grooved pulley clamped 


on to the rudder stock. То the latter are fastened flexible 
steel wire ropes connected by special spiral spring couplings to 


lengths of roller chains driving toothed wheels on the spindle of 
the transmitting switch. These spring couplings are provided 
to allow a certain movement of the rudder before the switch is 
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actuated. This, together with a form of escapement gear, 
ensures that the movement of the switch is definite from one 
set.of contacts to another, thus avoiding sparking and other 
contact troubles. Two sets of ropes, springs and chains are 
provided, either set being sufficient to do the driving of the 
switch. 7 | 

The switch is contained in a gunmetal case provided with a 
watertight cover and separate terminal box, and mounted on a 
brass column, the height of which is arranged to suit the 


particular type of steering gear. АП parts are very accessible 
and of substantial construction. 


Fic. 6.—S1EMENS HELM INDICATOR ©“ RECEIVER.” 


The indicator or receiver (see Fig. 6) is a dial instrument, and 
consists of a gunmetal case with a watertight front fitted with 
plate glass, It contains the magnetic motor for actuating the 


pointer. The dial over which the pointer moves is of opal 


P] 
Fic. 7.—SigMENS HELM INDICATOR ^C TRANSMITTER. 


glass for purposes of internal illumination, and has on its 
surface the scale for indicating the movement of the rudder 1n 


degrees. The scale is of а very open and bold character, ап 


embraces an angle of 120 deg. from “ amidship " to " hard 


over." 


The transmitter switch (see Fig. 7) consists of four rings, T 
of which is continuous and forms the feeder to the other three, 
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which alternately make contact as the switch is revolved to the 
three pairs of magnet coils of the magnetic motor. The motor 
consists of three pairs of magnets, between the poles of which 
are mounted two armatures. one at each end, both carried on one 
spindle, on the end of which is fixed a small worm for actuating 
the spindle, which carries the pointer of the receiver. | 

The internal illumination is provided by a lamp, provided 
with a special watertight fitting which enables it to be readily 
removed and which makes contact to the terminals of the lamp 
when placed in position. The indicator case is provided with 
lugs for fixing to a bulkhead or other support, and has a polished 
front, and is fitted with watertight cable glands. It can also 
be provided mounted on a column. It should be noted that 
any number of receivers can be actuated at the same time from 
the one transmitter. 


Revolution Indicators. 


In marine work it is highly necessary that the number of 
revolutions of the mein engines should be indicated con- 
tinuously on the bridge. Several arrangements have been 
proposed for doing this, and we may be forgiven for recom- 
mending an electrical one, such as thet made by Messrs. 
Siemens Bros. & Co. 


Fic. ].— TRANSMITTER. 


This apparatus is used for indicating tke speed in revolu- 
tions per minute of an engine or other shaft, at positions 
situated at а distance from the shaft. It offers, it is claimed, 
many other advantages over all other tvpes designed for the 
same purpose, and embodies several features which make it 
eminently suitable for indicating on the bridge of a vessel the 
speed at which the engines ere running. 

The method of transmission is by alternating current, 
supplied by a special form of generator driven by chain gearing 
from the engine shaft, the indicators or receivers being volt- 


meters constructed on the well-known “ Ferraris" principle. | 


The tranbmitter is constructed so that the voltage generated is 
alas to the speed, a result obtained by employing a 

ed ar nature and revolving a magnetic field composed of 
permanent steel magnets. This method does away with the 
necessity of slip rings and contect brushes, which ere liable 
to introduce errors due to wear taking place with a consequent 


alteration of the points of contact, ard elso to variation of the 


resistance of the contact surfaces, causing a difference 
voltage. | 

The Ferraris voltmeter, which forms the receiver or indicator, 
is the most accurate form of alternating-current voltmeter, and 
has the additional advantage of having a scale which subtends 
about 280 deg. permitting of large and open divisions. The 
zero isin the middle position, and the pointer moves to the right 
or the left, according to the direction of rotation of the shaft. 
The turning force of this type of instrument is very great, by 
reason of which the pivots and other moving parts can be of 
substantial construction. 


Fis. 2.—INDiICATOR. 


The transmitter, Fig. 1, is of water-tight construction, with 
very efficient lubrication to the revolving spindle. For turbine- 
driven shafts, where the turning movement is uniform during a 
revolution, the chain drive is direct from the engine shaft but 
for reciprocating engines the drive takes place through’ a 
regulator, to ensure the speed of the transmitter keepii g 


regular during а revolution. A flywheel is added to assist - 


this. The regulator is a form of spring coupling, arranged as 
a countershaft, which is driven by a chain from the engine 
shaft, and to which the transmitter is connected by a chain 
drive. The receiver or indicator (Fig. 2) is contained in a 
water-tight case, provided with lugs for fixing to a bulkhead or 
other support. Arrangements for illumination are provided 
when required. 


Battery-Booster Plants on 
Rapidly Fluctuating Loads. 


Some remarkable economies have been effected by the in- 
stallation of a battery and reversible booster in cases where 
heavy fluctuations occur on the generating plant, as, for 
instance, a crane load or the electrical equipment of a steel 
works or shipbuilding yard. It is, of course, necessary that 
the booster used in connection with this class of work should 
be instantly reversible and capable of coping with the heavy 
fluctuations that occur without any adjustments being neces- 
sary as the load varies and the state of charge of the battery 
alters. | 

The “ Entz ” booster, supplied by the Chloride Electrical 
Storage Co., is controlled by the operation of a carbon regu- 
lator consisting of two sets of piles of carbon discs, a lever being 
pivoted between the two sets, from one end of which is freely 
suspended a soft iron core surrounded by a solenoid carrying 
the entire generator load. To the other end of the lever is 
attached a spiral spring, the tension of which is regulated to 
counterbalance the pull of the solenoid. This enables any pre- 
determined load to be allotted to the generator. Variations 
in the total load above or below this fixed generator load will 


cause changes in the pressure on the carbon piles, resulting in 


I 
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& wide variation of their contact resistance, which will affect 
the field excitation of the booster through the intermediary 


of a small exciter, the field of which is controlled by the current 
passing through the car- 


bonregulator. When the 
desired average load is on 
the generator the pull 
of the  solenoid and 
the spring counterbalance 
each other, and as then 
the resistance of the car- 
bon piles is equal, the 
booster field coil is not 
excited. Should how- 
ever, the line loa rise 
above the average, so that 
the load on the generator 
tends to increase, the pull 
due to the increase in 
current flowing round the 
solenoid overcomes the 
tension of the spring at 
the other end of the lever. 
This action compresses 
the carbon piles on one 
side and allows the cur- 
rent to flow in the field of 
the exciter in a direction 
which , will energise the 
booster field coil in such a 
manner as to add to the 
voltage of the battery and 
cause it to discharge. If 
the load should fall below — 

the average the genera- 

tor, output will tend 


to drop, and the spring at one end of the lever of the carbon 
rezulator will overcome the pull of the solenoid. The carbon 
pil:* of the regulator (on the other side to those which were 
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compressed when the battery was discharged) will then be 
compressed, and the batterv will receive a charge equal to the 
difference between the average generator load and the line load. 


The load to be taken 
bv the generator may be 
adjusted to any desired 
amount bv varying the 
tension of the spring at 
the end of thelever which 
1 ДЕД rezulates the pressure on 
E | v2 the carbon piles. This 

adjustment is instantly 
made by a small(hand- 
| wheel, and may be altered 
гейим» from time to time to meet 
zone any considerable changes 
in the nature of the load, 
so that the battery can 
be either floating, giving 
т а continuous реак dis- 
NIA charge, or being charged 
according to the adjust- 
ment, while at the same 
time 1% will always auto- 
matically take the mo- 
mentary fluctuations of 
the load. 

An interesting applica- 
tion of the “ Entz " boos- 
ter is afforded by a plant 
installed at а steel 
works in Scotland. At 
thetime when this plant 
was laid down the gene- 
rating plant conristed 
of two 375 kw, 20 
to 230 volt high-speed direct-coupled steam sets. Аз about 
10 per cent. of the motors installed are series- wound, the 
starting currents are very heavy, with the result that it was 
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occasionally necessary to run both sets, and as new plant is 
in contemplation it would have necessitated both sets running 
continuously. 

It was decided to employ а battery-booster plant to relieve 
the generating plant of the peaks of the load, and a battery of 
114 cells was installed, capable of discharging at the rate of 


1,190 amperes for 1 hour, together with a booster to control - 


the charge and discharge of the battery. Any increase in the 
load, above the mean load, is now automatically thrown on the 
battery by the action of the carbon regulator which controls 
the booster, and in the same way any decrease in the load, 
below the mean load, is automatically compensated for by the 
earbon regulator causing the booster to charge the battery and 
so maintain the load on the generating plant practically con- 
stant. The net result is that, whereas formerly it was at 
times necessary to run both steam sets, it was then found that 
one could deal with the load, resulting in a considerable economy 
in steam consumption, a reduction at top load of 50 per cent. 
in the amount of running plant required (one set being thus set 
free to act as a stand-by), while the battery acts аз а further 
stand-by, and is also available for a source of supply for week- 
end repairs and lighting. The battery-booster plant is arranged 
to run in parallel with any set that may be required to meet the 
average demand. 

Since the battery was installed a considerable amount of 
additional plant has been laid down, involving a large number 
of motors, of which there are now about 200 installed in the 
works, with an aggregate of about 4,000 m.H.P. There аге 


eight charging machines, which take from 300 to 400 amperes’ 


starting current. The rest of the motors work roller racks, 
screw-down gear, cranes, pumps, &c. То deal with this in- 
creased load, а steam turbine set was installed of 500 kw. 
capacity, and it is found that this set, together with the 
battery, is able to deal with the whole electrical requirements 
of the works. 

The various economies brought about by this combination of 
turbo-generator and battery-booster plantare worth cons.dera- 
tion in all cases where a fluctuating load has to be dealt with. 
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FOR LIGHTING CABINS, &c., by ELECTRICITY 
the Best System is 


“TUBOLITE” 


(TUBE O' LIGHT.) 


Sent out ready wired and fitted with English 
lamps (Carbon or Metal Filainent) 
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Ship Illumination and Fittings. 
By С. AUSTIN. 


(Of Messrs. W. C. Martin & Co.) 


Summary.—The author discusses the character of lighting and fittings suitable for decks, cargo holds, cattle spaces, emigrant accommodation 
seamen's and officers’ quarters, passengers’ cabins, dining saloons, lounges, drawing rooms and smoking rooms, signal lamps and navigation lamp 
indicator. It is necessary that particular attention should be paid to insulation and the prevention of trouble by vibration. 


Among the endless variety of electric lamp fittings on the 
market only a small proportion is suitable for use on board 
ship. The demand for flexible pendants and flexible drops on 
brackets and electroliers, which has been the fashion for some 
years, makes the proportion available still smaller. 

But even the majority of brackets and electroliers made with 
rigid arms for use on land would be quite unsuitable if fitted on 
board-ship. Ship fittings must be strong and well put together 
in order to withstand the vibration and rough handling to 
which they are exposed. A frequent source of weakness is to 
be found, for example, in bracket fittings where the arms are 
fastened to the backplate. One often finds long slender 
bracket arms screwed into a very thin plate, with nothing to 
prevent the arms from turning round, or the arms are frequently 
fastened to the base plate by a tiny flange and two small screws. 
The small flange referred to is often fixed as shown in Fig. 1, 
and there is no adequate means for supporting the weight of 
the bracket arms, so that the small screws soon lose what kold 


Two-LIGHT BRACKET WITH 
INSUFFICIENT SUPPORT FOR 
BRACKET ÁRMS AND FAULTY 
GLOBE HOLDER. 


DETAIL OF FAULTY CONSTRUCTION 
AT ВАЗЕ or BRACKET ARMS. 


Fig. 1. 


they have of the base plate, and the inevitable result follows. 
Fittings of this kind, if chosen for ship use, must be altered and 
strengthened, or failure is certain. 

In view of these defects and the exceptional conditions pre- 
vailing on board ship, the writer proposes to deal with the 
illumination of each part of a passenger and cargo steamer 
separately, and at the same time to describe the most suitable 
fittings for each section. 

Cargo Fittings—While loading or discharging cargo from a 
vessel at night it is advisable to have the decks and cargo 
spaces properly lighted. For deck lighting, arc lamps were 
tried many years ago, the lamps being suspended from the 
rigging, but they did not prove so successful as was expected 
and were soon discarded. There were many reasons for their 
want of success. Tbe lamp mechanism was affected by vibra- 
tion, and the light often flickered when the winches were used, 
just when light was most required. In those days arc lamps 
were invariably made having the return circuit through the 
lamp case, and trouble resulted when the lamp case came in 
contact with a wire stay or wire rope, to say nothing of the 
shocks experienced by seamen and others. Perhaps the 
greatest drawback was that the carbons only lasted eight hours, 
‘and the engineer had often to be roused in the early hours of 
the morning to trim the lamps. 

But now these drawbacks have all been overcome. There 
ате many excellent makes of arc lamps on the market which 
maintain a steady illumination under very severe vibration, 
and in which the lamp case is entirely insulated from the cir- 


cuit. Arc lamps are now extensively used for lighting cargo 
decks in port, and the 1,000 watt enclosed arc is a great 
favourite. Instead of outer globes, octagonal lanterns with 
panes of flat obscured glass are preferred, because a broken 
pane can be easily replaced in any port. For most cargo ships 
two arc lamps are sufficient, one at the foremast and one at the 
aftmast. 

In addition to the arc lamps, clusters of incandescent lamps 
are always provided at each cargo hatch, also at coaling ports 
and at the stern of vessel for use when repairing propellers. 


Fic. 3.—CLUSTER WITH APPROVED 
CABLE ENTRANCE. 


Fic. 2.—CLUSTER WITH FAULTY 
CABLE ENTRANCE. 


Figs. 2 and 3 show two forms of cluster commonly used, each 
similar in general appearance, yet differing in one important 
detail. In Fig. 2 it will be noticed that the flexible cable enters 
by a grip gland on top. Water is not only likely to get into 
the connections at this gland, unless it 13 very carefully packed, 
but the flexible cable will always be bent sharply at this point 
and pulled in so many ways that it 18 apt to be injured. In 
Fig. 3, on the other hand, the flexible cable is led in a down- 
ward direction by the leading-in tube, and water falling on the 
shade cannot enter the fitting. | 
These cargo shades are hung in the corners of hatches ог on 
railings, or in some cases over the side of the ship to give light 


Fig. 5.—Ногр FirrTING. 


Fig. 4.—(C'AsT-1RON WATERTIGHT 
CONNECTION Вох. 


to barges. Clusters are sometimes used in cargo spaces, and 
in such cases it is usual to fit permanent sockets in Strong iron 
boxes near the hatches. Fig. 4 shows a serviceable box of 
this kind, which is suitable and very strong. 

Portable plug connections should be constructed to receive 
a flexible sleeve, one end of which is bound to the plug and the 
other end to the flexible cable. These sleeves mav be made 
of leather or rubber, or built of whalebone bound with tape and 
cord. Connection boxes for use on deck must be thoroughly 
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wa‘ ertight, but in any case it is preferable to fit these in shel- 


tere | positions. 

Hold Lights. —It is not usual to fit many lights in cargo holds, 
six or eight lights being generally considered sufficient. They 
must be placed in positions where they are naturally protected 
by beams or other structures, because any guard that may be 
on the fitting itself cannot possibly be made strong enough to 
withstand heavy knocks from cases and bales of cargo, and at 
the same time atlow sufficient light to pass. There are, there- 
fore, two kinds of fittings used for cargo spaces, those in which 
the lamp is protected by a strong metal guard of rectangular 
cross-section, as shown in Fig. 5. and those in which the light 
is covered, when not in use, bv a solid metal cover, as shown 
in Figs. 6 and 7. The covers in the latter patterns are held up 
bv strong T shaped catches when the lights are in use. In 


Fia. 7.—CATTLE OR Но 
FITTING. FITTING. 


Fic. 6.—CaATTLE oR Horp 


fittings of this type, also, the lamp glasses are exposed while 
the lights are in use, and the shutters are apt to be broken at 
the hinge. In spaces where cotton and bales of soft goods are 
stowed, the pattern shown in Fig. 5 is most suitable. The bales 
are pressed into position by screw jacks, and any obstruction 
is easily carried away. The guard on Fig. 5, however, diverts 
the bale sufficiently to prevent damage to the lamp. Indeed, 
for general cargo purposes, this style of fitting is very success- 
ful. Lights in cargo spaces should not be placed in positions 
where they are likely to be blocked up by cargo built in front 
of them. | | | 

Cattle Spaces are lighted by lamps placed in the passages from 
94 ft. to 30 ft. apart, and here the patterns shown in Figs. 6 
and 7 are best suited to the conditions. Nothing short of a 


Fic. 8.—'TWEEN-DECK 
PENDANT. 


Fic. 9.—CakGo САР FOR 
ae 
"IwEEN-DECK FENDANTe 


solid cover will withstand the butt of a bullock’s horn, and yet 
the position of the cover may be so adjusted as to give all the 
light necessary. 

Emigrant Accommodation is often improvised in the upper 
portion of a cargo hold, called а ^ 'tween-deck," and for this 
reason the electric lighting must always be fitted in such a 
manner that the space may be available for either emigrants or 
cargo, according to the demand. When there is a definite plan 
arranged for portable rooms, the best method is to fit in each 
room space, and also in passage spaces, an electric light fitting 
as shown in Fig. 8. When cargo is to be carried, the lamps and 
guards are removed and a metal cap, as shown in Fig. 9, takes 
the place of the guard and protects the lamp-holder from 
damage. Sockets may also be fitted at each lamp fitting in 
series with the lamp for inserting portable switches if required. 
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When a definite plan has not been arranged for any emigrant 


space, it is perhaps best to fit a number of sockets throughout 
the space for connections to temporary wiring or portable lights, 


Deck Lights are usually fitted from 20 ft. to 30 ft. apart. 


according to the class of passengers and the nature of the deck 
space. Deck spaces forward of the navigating bridge are 
usually left unlighted, because of the glare which would prevent 
the officers from secing distant lights effectively. 


Fic. 10.— DECK FITTING. 


Lights on other decks must also be so arranged that they do 


not interfere with the navigation of the ship. Probably the 
best method is to place bulkhead fittings, similar to that shown 
in Fig. 10, on the deck houses. When lights in this position 
are objected to, on the plea of interference with navigation, the 
only alternative is to fit an additional number of lights overhead, 
so that the direct glare of the light is screened by the deck beams. 


Fig. 11.—GUARDED PENDANT. Fia. 12.—DECK PENDANT. 


Fittings for use on deck must be watertight, and arranged 


go that water cannot find its way into the fitting from behi 
The best method is to mount the fitting on а metal box with 
stuffing glands for the ent ёлсе of the wires. 


The fitting shown in Fig. 11 18 not successful as a deck fitting 


on account of the screw of large diameter necessary for fixing 
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Fic. 13.—DEcK PENDANT. 


. i 1 
Fic. 14.—OFFICERS BRACKET. | _ 


the guard. This screw, unless kept well lubricated | becomes 
so stiff in a short time that it is often impossible to те move the 
guard without twisting the stem of the fitting. The fittings 
shown in Figs. 12 and 13 are more suitable, becauses the glasses 
may be removed at anv time by unscrewing two small thumb 
nuts, the threads of which are more easily kept in good order. 
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Seamen’s and Firemen’s Quarters.—Any of the fittings shown 
л Figs. 8, 11, 12 and 13 are suitable, the main requirement 
being that the lamps are protected from breakage by accidental 
knocks. | | | 
Officers’ and Engineers’ Rooms have usually one fixed and one 
portable light in each room, and, as a great deal of writing is 
done here, a bracket lamp fixed over the writing table is most 
appreciated. Fittings of the same stvle as fitted in passengers’ 
state rooms are, as a rule, suitable; but the bracket shown in 
Fig. 14 is a good example of the type preferred. It is strong 
and serviceable, and gives a well-diffused light. Portable 
lamps should have a broad and heavy base, and should be fitted 
with means for placing them on the bulkhead, as a bracket 
lamp, when not required on the table. Fig. 15 shows a 
balanced standard in which the lamp is always kept in an up- 
right position by the balance weight shown. The objection to 
this particular pattern is that, on account of the weight being 
80 high, the fitting is somewhat top heavy, and the base is not 
broad enough to prevent it falling over in rough weather. 
Passengers’ Cabins.—A number of fittings, all suitable for use 
In passengers' cabins, are shown in Fig. 16. There is, of course, 
no end to the diversity of patterns used, all varying with the 
class and style of the rooms, or with the taste of those respon- 
sible for the choice of fitting; but in the majority of ships a 
simple and strong fitting of neat appearance is usually pre- 
ferred. Makers of fittings are slowly coming to realise that а 


As Standard. As Bracket. 


Fic. 15.—GimBaL PORTABLE LAMP. 


$ in. lamp-holder is preferred by ship contractors, but some 
have not yet learned to make the tubes leading to these lamp- 
holders large enough to pass two 3/20 insulated wires. One 
sometimes finds a fitting contracted et some part of the tube 
to almost 1 in., usually at а nipple or joint in the tube, when 
there is really no need for such & reduction. 

Another common fault in fittings is that the nipple to which 
the lamp-holder is screwed is often made so long that. when the 
holder is screwed home, the end of the nipple presses against 
the porcelain interior of the lamp-holder. 

Perhaps the worst defect in some fittings is the flimsy globe 
carrier and globe screws fitted. A heavy globe acts, as the 
ship rolls about, with considerable force, and tends to loosen the 


connection between globe-holder and stem, and therefore a thin | 


stamping clamped between two nuts is hardly good enough 
for ship use. The practice also of fitting three small pinching 
Screws, tapped into a thin stamping, cannot be too stronglv 
condemned as an effective globe-holder (see Fig. 1). The screw 
threads strip, as a rule, but even if they did not the screws soon 
slacken back and the globe falls. | 

_ There are two methods of fixing globes in common use, one 
in which a split ring is slipped between the screw ring and the 
lip of the globe, and the other in which the globe rests on a 
tripod suspender, and is held in position by a gallery on top, 
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pressed into position by а small nut on the central stem. 
Either of these methods makes a very satisfactory job. 

Dining Saloons are most effectively lighted by fittings placed 
on the ceiling over the tables, if regard is to be had to economy. 
When the design of the ceiling does not lend itself to & proper 
distribution of lights over the tables, a good plan is to fit a light 
in each panel or division in such a way that the ceiling is evenly 
illuminated. Clusters of lights in dining saloons are not so 
successful as sing'e lights evenly distributed. Another verv 
successful method of lighting a dining saloon is to fit wall 
brackets round the room, and provide each table with one or 


Fia. 1€.—CaBrIN FITTINGS. 


more standards with suitable silk shades. In this case no 
ceiling lights need be fitted, and the effect of the brightly 
lighted tables in the dimly lighted room is very pleasing. 

The number of lamps required to light a dining saloon, be- 
sides depending on its size and class, also depends on the height 
and colour of ceiling and walls, and the densitv of shades or 
globes employed for diffusing the light. As a general rule, 
however, good lighting is obtained by installing one 16 c.p. 
lamp for each 30 sq. ft. of floor area in the case of first-class 
saloons, and one 16 c.p. lamp for each 45 sq. ft. in the case of 
second-class saloons. 
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FOR SHIP LIGHTING. 


Reduce Illumination Expenses to a Minimum. 
BURN IN ANY POSITION. ARE NOT FRAGILE, 
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TESTIMONY. 
Extract from “ Electrical Review,” April 15th, 1910. 
“ One of the White Star Liners upon which “ Osram " Lamps are fitted 
“ throughout has recently returned to port after five months’ cruise, and 
“the Enzineers' report states that only one lamp has failed throughout 
“the whole period of absence, although the average life of the lamps in 
"question is already over 700 hours. This liner is now leaving for 
‘another cruise with identica'ly the same lamps and only half the usual 
“number of spares are being taken on account of the present perfect 
" condition of lamps now installed and the very satisfactory results on 
‘the last voyage.” 
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second-class rooms. 
and drawj 
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Nearly every dining saloon has a well in the centre to give 
light in the daytime and also to ventilate the saloon, and this 
well provides a special opportunity for artistic lighting. 
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Fic. 17.—DixiNG Ѕатоон FrrmiNGS. 


Fittings suitable for dining saloons are shown in Fig. 17. 
Nd and Drawing Rooms are now frequently built with 
: s MS ae which enhances their appearance and gives greater 
tio ts з орау fittings. Electroliers of special construc- 
ii ae e of withstanding vibration, fixed to the ceiling, 
er with brackets fixed to the wall panels, and a few figure 
: Чо к the most effective method of lighting these rooms. 
wi cena ting by means of concealed lamps reflecting on a 
Eu i Бн not а conspicuous success. The ceiling has to be 
о He uminated in order to provide normal illumination 
Е оог, while the power required is about four times that 
Pes with direct lighting. 
" о to the light absorbed in shades, &c., in these rooms it 
в igs to allow one 16 c.p. lamp for every 16 sq. ft. to 
бе Ч. И of floor area in the case of first-class rooms, and one 
P. ‘amp for every 32 sq. ft. to 40 sq. ft. in the case of 


Fig. 18 sh i i 
rawing rooms. 5. 15 shows fittings suitable for lounges 
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Domes with plaster ornamentation and coloured glass win- 
dows, or coloured glass domes supported on wrought-iron 
grilles, are frequently fitted in lounges, and require special 


Fic. 18. — LovNGE AND Drawinc Коом FiTIINGS. 


consideration. When plaster work is fitted, perhaps the most 
successful method of illumination is to fit frosted bulb lamps 
in small ornamental recesses in the plaster. Certainly the best 


Fic. 19.—ARRANGEMENT ОЕ LIGHTS BEHIND STAINED GLass Шоме 


LIGHTS SHOWN THUS: e 


effect from a small number of lamps is obtained in this way. 


Another method is to fix Linolite lamps in a concealed posit; 
: e osit 
at the base of the dome. ч position 


In this case the light is thrown 
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directly on the objects to be illuminated, and should not be 
depended on for lighting the area below. 

In the case of stained glass domes, & number of small brackets 
arranged round the base of the dome gives all the light required 


Fic. 20.— ромЕ OF THE SS. * MAURETANIA" LOUNGE. 


at night. The stained glass may be seen and admired in the 
daytime with advantage, but it is unnecessary and extra- 
vagant to illuminate the space behind the glass. Lights placed 
directly behind stained glass appear at night like so many un- 
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It has been found that whereas 12 lights make a successful — 
effect under a dome, it requires 48 lights above the glaes before 
the design can be seen, and even then the effect is disappointing, 
except when the lighting in the lounge itself is reduced. The 


light from a flame arc lamp would in some 
cases form an ideal method of illuminating 
behind stained glass, and if а lamp were 
available capable of burning, say, 100 hours 
with one pair of carbons, one would be 
" tempted to give it a trial. The work of 
trimming the lamp, and the cost of upkeep, 
however, might nat be quite so ideal. 
Smoking Rooms may be lighted in the same 
manner as lounges, except that they need not 
be so brilliantly illuminated. The wall framing 
and other woodwork is usually dark in srhoking 
rooms, and this reduces the lighting effect to 
a considerable extent as & rule. It is better 
in these cases to instal the same number of 
lamps as in a lounge of equal size. Some 
fittings suitable for use in smoking rooms are 
shown in Fig. 21. 
| Direction Sign Lanterns are often used in 
“= passenger steamers, and are made in various 
forms to suit the surroundings. They are used 
to indicate the locality of bath rooms, lava- 
tories, steward’s and stewardesses rooms, 
saloons, lounges, entrances, &c.,and may be made as pendants, 
brackets or bulkhead fittings. The illustration Fig. 22 is a 
bracket with glass on both sides, suitable for fitting above а 


doorway. There are two supporting arms which, in addition 
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Fic. 2]1.—SmMoKE Room FITTINGS. 


sightly spots. so that in order to show the 

ly spots, 80 | class to advantage 
the light itself must be kept out of the line of vision. Fig 20 
illustrates a stained glass dome lighted in this way, and Fi ;. 19 
shows the arrangement of lights above the dome. d 


to the lower flange, give ample support to the lantern., For 
exposed situations the glasses are double, a plate of opa glass 
with the lettering being inside and a clear sheet outside. Access 
to the interior of the lantern is obtained by a door at the bottom- 
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Signal Lamps.—We now come to what is, perhaps, the most 
important lamp fitting on board a steamship—namely, lamps 
for navigating the ship. These are placed in strong copper or 
brass lanterns (Fig. 23) having dioptric lenses of a special form 
and size, which are fitted as follows :— 

One lantern on the foremast showing a clear light. 
mainmast ,, а Clear light. 
port lighting screen showing a red light. 
starboard lighting screen ,, a green light. 
stern of the vessel „ а clear light. 


33 M 


Tot e 
iF | 


Ес. 22—81: LANTERN, 


Dividing а circle into 32 sections or points, the position of the 
electric lamp filaments must be such that the following con- 
ditions are complied with :— 


1. In the case of mast lamps, а uniform unbroken light must 
be visible in a forward direction from any position within 20 
points of the circle—that is, 10 points on each side of the 
centre line. 

2. In the case of side lights, the full light must be visible only 
on ud or starboard sides within an arc of 10 points of the 
circle. 

3. The stern light must give light only behind the vessel 
within an arc of 12 points. 


MASTHEAD Lamp. 
Fic. 23. 


STERN LAMP. 


T6 e 13 à diagram showing the arrangement of these lights. 
5 He tull lines show the angles at which the full light begins 
ы and the dotted lines the angle at which the light 
iem Es Double filament lamps are used with filaments 1 in. 
dr hese are shown in plan by two parallel lines in the 

agram, and are scen more clearly in detail in Fig. 26. 
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Navigation Lamps Indicator.—As safety in navigating a ship 
at night depends largely on the navigating lamps remaining 
always alight, it is an advantage to have some means of switch- 
ing in а stand-by filament when a failure occurs, and at the 
same time give warning of the fault. An indicator which does 
more than this, made by Messrs. W. C. Martin & Co., is shown 
in Fig. 25. Each navigating lamp has two filaments, only one 
of which is in use at one time. The upper part of the indicator 
contains three fuses for each lamp (two line wires and one re- 


Fic. 24. – ARRANGEMENT OF NAVIGATI N LAMrs. 


turn wire). The lower part of the indicator contains a control 
panel for each navigating lamp. Each panel is provided with 
a signal lamp, magnet and barrel switch, and a main switch and 
test key is fitted below as shown. The handle of the barrel 
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BARREL SWITCH HANDLES 
{ Fic. 25.—Martin’s Parent ELECTRIC Signa Lamp INDICATOR, 


RELAY AND ALARM. 
Scale: One-sixth'Full Size. 


switch acts as а weight, and keeps the control rod-down, except 
when prevented by the magnet armature. 

Normally the barrel switch is down, and in this position the 
magnet 13 in series with one of the filaments. Should this circuit 
fail, the magnet armature drops and puts in circuit the stand-by 
filament and also the signal lamp and alarm bell. The officer 
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PATENT REGENERATIVE 


ELEGTRIG 


FLAME ARG LAMP. 
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The Jandus Regenerative Lamp is 
an English invention enabling flame 
carbons to be burned in an air-tight 
enclosure, the regenerative action 
enabling the chemicals to continually 
pass through the arc. This regenerative 
action gives an unparalleled efficiency. 
It will replace four to eight of the 


ordinary type of electric arc lamps, — 


while taking the same current as one 
ordinary arc lamp, thus giving better 
lighting at a fractional cost of the old 
type of lamps 


The Arc | flame Теше contained 
within an air-tight enclosure, is totally 
vnaffected by high winds or gales. 


The lamp will burn 70 hours on one 
pair of carbons. It is the only flame 
lamp that can run continuously through 
long night shifts and foggy days with- 
out interruption to work for the purpose 


of trimming. There is an entire — 
atsence of shadows, and the light is 
thrown in а horizontal direction, 
rendering it an ideal lamp for the 
lighting of large spaces. It is the 


chearest form of lighting extant. 

e? 

GAS, FUME AND WATER 
PROOF CASE. 


4,000 Candle power. 
Will efficiently light 50,000 to 100,000 
super feet. 

In use by: The Canadian Pacific Railway Company, The Carnegie Steel Company, Dover Harbour Contract, 
Earle's Shipbuilding Company, The Furness Railway Company, Grimsby Corporation, John Brown & Co., 
Manchester Ship Canal, Missouri Pacific Railway Company, Swan, Hunter, Wigham & Richardson, Ltd., Tee 
Side Bridge Company, Vickers, Sons & Maxim, Lti., &c., &c. 


The Jandus Arc Lamp & Electric Co., Ltd., 
HARTHAM WORKS, HARTHAM ROAD, HOLLOWAY, LONDON, N. 


TELEPHONE : NORTH 892, TWO LINES. TELEGRAMS: "JANDUNUS LONDON.” 


ABCCODE. bth EDITION. 
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on duty now raises the barrel switch in order to stop the bell, 
but this action also inserts the magnet in series with the stand- 
by filament, and the armature, engaging with a collar on the 
switch rod, retains it in its upper position. 


F=Tamp Fi'ame.ts. 
Fic. 26.— DETAIL OF NAVIGATING LAMP. 


Should the stand-by filament circuit fail, the armature re- 
leases the rod, which falls, and the alarm is again sounded. The 
bell cannot now be stopped ringing till the fault is removed or 
the circuit switched off. The test key is used daily to ascertain 
if the apparatus is in good working order. 

The Author desires to thank Messrs. Wm. McGeoch & Co., 


Ltd., for placing many illustrations at his dispose! for use in 
this article. 


Are Lighting in Marine Work 


For many years the lighting of dock and harbour sides was 
only carried out with a view to ensuring a reasonable amount 
of safety to passengers or workmen. Loading and unloading 
operations were rarely carried out at night time; the handling 


Fio. }1.— Jay 
-—Jaxpus REGENERATIVE FLAME Lamp at WALLSEND-ON-TYNE. 


во which had to be effected after daylight was accom- 
spot к, temporary lights which were usually fixed over the 


те work was carried on. 


he increased size and cost of present day ships hav : 
reased s \ | у ships have neces 
Sitated the brilliant lighting of docks and harbours. The 
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interest and standing charges on a first-class ship now amount 
to hundreds of pounds every 24 hours, and it is therefore 
essential that all dockside operations should be carried on at 
the ship night and day, in order to save as much time as 
possible. The extre cost of brilliant lighting is so small an 
amount in comparison with the saving effected, tbat the great 
shipping centres have, almost without exception, considerably 
increased the illumination of their dock and harbour property. 

Mists and sea fogs are always prevalent in seaport towns, 
and they materially affect the class of illuminant to be used 
on dock sides. It is necessary, in order to obtain the most 
satisfactory results, to use a light of an orange or yellow colour, 
as experience shows that this light penetrates any mist far 
more easily than white or violet coloured light. Incandescent 
gas is rarely used for this classof work, on account of the effect 
of severe wind and gales upon the mantles. The general un- 
suitability of high-pressure gas for dock work is also admitted, 
and, further, high-pressure pipes cannot be placed underground 
and subjected to the passage of heavy loads and railway trucks. 


Y 


A 


Fic. 2.—Janpts REGENERATIVE LAMP AT TRAFFORD WHARF. 


А lamp to give satisfaction in dock work should be of special 
design. The mechanism must be adequately protected from 
the severest gales and driving rain, and it must also be able 
to resist the action of salt water spray. It is essential that 
the arc should be totally enclosed or a gale may cause the 
complete extinction of the light. The Jandus Regenerative 
lamp has met with considerable success 1n marine work, a fact 
which mav be attributed to its being the only enclosed flame 
lamp. It combines the advantages of the intense yellow light 
with a complete enclosure of the arc and mechanism. The 
lamp is in use in a large number of dock and harbour installa - 
tions. 

The Middle Docks & Engineering Co., South Shields, own 
three dry docks, which have the reputation of being amongst 
the busiest on the Tyne. In September last year their largest 
dock, 463 ft. by 63 ft., was opened, and at the same time the 
lighting of all three docks was considered. A number of exhaus- 
tive tests were carried out, and the Jandus Regenerative flame 
lamp was subsequently chosen. These lamps are burned 
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BROCKIEPELL ARC LAMP C*! 


Ship Arc Lamps and Fittings. 


"He tps 
BULKHEAD AND OTHER 
INCANDESCENT 
LAMP FITTINGS IN , 
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applicaiion. 


BP.’ METALLIC 


j FILAMENT INCANDESCENT LAMPS 
OPEN-TYPE ARC LAM?, 
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ALL SPECIALLY WATERPROOF ) Also supplied AND CENERAL LICHTINC, 
vo» dina oh e STABLE AND EFFICIENT. 
ARRANGED FOR SHIP WORK. LAMP. eT 


—— WIMBLEDON, London S.W.- — 


ANTALUM LAMPS. 


The most economical and the only suitable 
Metal Filament Lamps for Ship use. 


SEND FOR LATEST LISTS SHOWING LARGE REDUCTIONS IN PRICE. 
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MAJOLICA CHINA FITTINGS, 
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Codes used А, B, С, 4th and 5th. Telephones ; 267 and 868, Bank. 


ва 


Томе 10, 1910. 


оп a 550-volt direct-current circuit, and each lamp 13 hung at a 
height of 25ft. The very wide distribution of light from the 
vertical carbons is fully made use of, and some of the lamps are 
in a shed where they also serve the double purpose of throwing 
a good proportion of light on the adjacent dock. 

It was recently reported by an official of the General Steam 
Navigation Co., in charge of one of their steamers using the 
above docks, that these were the best lighted docks he had 
visited in any country. 

Swan, Hunter, Wigham & Richardson, Ltd., Wallsend-on- 
Tyne, have a dry dock of 550 ft. by 76 ft. where the regenera- 
tive lamps were instaled 12 months ago. These lamps are 
placed 150 ft. apart, and hung from wooden poles 25 ft. high 
(Fig. 1. Work can be carried on in any part of the dock 
throughout the night. The lamps burn two in series on a 
direct current of 240 volts, one switch controlling each pair of 
lamps, thus allowing a small amount of light to be used when 
work is being carried on in one part of the grounds only. 

Another excellent example of the efficient lighting of a large 
area is that of the Trafford wharf of the Manchester Ship Canal 
Co. (Fig. 2. With the complication of railway track and 
sidings, with standing trucks and timber stacks, &c., efficient 
and economical lighting would appear impossible. Lighting a 
total area of 1] niillion square feet there are 15 Regenerative 
lamps in three circuits of five lamps on 500 volts. The lamps 
are spaced at 200 ft. apart, and are 26 ft. to the centre of the 
lamps from the ground. At this altitude the clear way be- 
tween adjacent tracks is well lighted. | 

On this ground shunting, &c., takes place all night, and 
from the Trafford wharf jetty boats are being unloaded con- 
tinuously. 


Brockie-Pell Are Lamps for 


Marine Work. 


In the accompanying illustration (Fig. 1) we show a lamp 
which has been designed by the Brockie-Pell Arc Lamp Co. 
for coaling work and ship lighting generally. 


Fic. l.—MaRINE Авс LAMP. 


One form of lamp of this description largely manufac- 
tured by this firm is their open type “ Admiralty " pattern 
lamp fitted with square lantern with two doors adjacent to 
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eachother. This lamp burns about 10 hours, and runs оп 50- 
volt circuit or in series on higher voltage. The lamp, a general 
illustration of which is shown (Fig. 2), is insulated on both 
poles throughout, and is fitted with special terminals. For 
Government work it is fitted with malleable castings. 

The lamp is the firm’s well-known differential type, con- 
trolled by a chain brake, but is fitted with special terminals, 
the sockets in which are of different sizes to take corresponding 
connections on the positive and negative leads from the ship’s 
mains; this provision being made to prevent the reversing of the 
lamp by inserting the leads in the holders incorrectly. The case is 
supported from a ring at the bottom by means of a thumb clip 
and wing nut so as to be readily lowered for special attention. 
Special holders are provided, the lower being capable of align- 
ment in а horizontal and vertical direction. The lantern is fitted 
with substantial balls at the bottom of the frame for the pur- 
pose of standing the lamp on the deck without breaking the 
lower pane of glass.? From the illustration and the above 
description it will be seen that the whole terminal arrange- 
ment at the top of the lamp is entirely waterproof, and that 
all provisions have been made for contingencies in handling 


Fic. 2.— Oren ТУРЕ Arc LAMP FoR MARINE Work. 


the lamps. The controlling gear is fitted with the well-known 
Brockie-Pell subsidiary brake giving a steady feed to the 
carbons. The lamp is generally supplied with a separate 
resistance, but overhead resistances, rigidlv attached to the 
lamps, can be had when required. 

A special enclosed type arc lamp made also for ship instal- 
lations by the Brockie-Pell Arc Lamp Co., is shown in Fig. 1. 
This lamp is insulated on both poles, and has special terminals 
at the top of the lamp. The case and lantern dome, with the 
reflector. are all made in one piece, the lantern bucket being 
fitted with small panes ribbed horizontally and vertically. 

The bucket is arranged to swing downwards, on a hinge in one 
side of the lantern, and, when in this position, hangs quite 
clear of the globe. It is provided with large balls at each 
corner of the bottom lantern pane, to prevent the latter being 
broken when stood on the deck. 

The inner portion of the lantern case forms a complete 
enclosing case for the lamp itself, excluding all wind and pro- 
tecting the globe and other portions of the lamp from atmos- 
pheric conditions. The globe itself is suspended by a gun- 
metal ring sprung tightly to the globe cap. The illustration 
(Fig. 2) shows a twin carbon lamp arranged in this manner. 
The lamps are supplied with resistance, separate or overhead as 
desired, to run singly on 100 or 200 volts. and are specially 
designed so as to be transported in one unit to any position. 
In order to prevent the reversal of the lamp through changing 
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over, the positive and negative terminals are of different 


ded similar thimbies being fitted to the arc lighting circuit 
eads. 


This firm also make ship and bulkhead lighting fittings which 
are largely sold by them in connection with their “ B.P.” 
metal filament incandescent lamps. The metal filament 
lamps are made throughout at Wimbledon and, we understand, 
are very satisfactory. The firm are also specialising in power 


transformers which are an outcome of their auto-transformer 
business in connection with house supplies. 


Foster Lamps for Marine 
Work. 


A type of arc lamp which has been specially designed for 
marine work is that shown in the accompanying illustration. 
It is made by the Foster Arc Lamp & Engineering Co., of 
Wimbledon. The construction is very solid, and special 
attention has been given to the water-proofing of all parts. 


Foster Arc LAMP FOR MaRINE WORK. 


The lamp is of the coil type, is of the simplest form, and is so 
arranged that satisfactory operation under the somewhat 
severe conditions of marine service is well assured. The globe 
is supported by a wire strap which passes under the globe, the 
two ends projecting through the top plate being tightened by 
screws—a simple device, but one well calculated to withstand 
the jolting and swaying met with on board a boat. This is not 
shown in the illustration. The lamp gives about 1,000 c.p., 
burning 60 hours per trim, and taking 400 watts per hour. 
Although direct-current lamps are usually required for marine 
work, the firm  upply an excellent model for alternating- 
current service. A goodly number of Foster enclosed marine 


lamps are doing yeoman service both on board ship and in 
various docks and harbours. 


Kaye’s Copper Oil Cans for Marine Work.—A not unim- 
portant part of any engineering equipment is the 01] сап. And 
to preserve the amenities, to permit the plant to run smoothly, 
and to keep the engine room clean it is necessary that this 
should be of sturdy construction and capable of delivering a 
supply of oil wherever it is needed. These criteria are fulfilled, 
it is claimed, by the copper and brass oil cans made by Messrs. 
Joseph Kaye & Sons, of Leeds. These cans are practically 
seamless, and may be fitted with a double wrapped spout, 
which may be bent into any position without break or leakage. 
The cans are made in eight sizes, varying in capacity from $ to 
2 pints. 
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Aeeessories for Cabin hight- 


ing, Heating and Bells. 


The extension of electric lighting on board the modern 
passenger vessel has naturally brought with it improvements 
in methods of controlling cabin lights and in the provision of 
special facilities for the use of extension lamps, radiators, 
telephones and bells. Many of these improvements, which 
were looked upon as refinements a few years ago, have now 
come to be regarded as absolute necessities, particularly on 
board an Atlantic liner. The introduction of accessories 
for work of this class has entailed considerable labour on 
the part of manufacturers, and every credit is due to them 


Ета, 1.—Avto-ComBination Switch AND WALL Piva. 


for the standardisation of many of the articles now in common 
use. Messrs. А. Р. Lundberg & Sons have been prominently 
identified with this class of work, and, in fact, they might 
almost be termed the pioneers of the electrical accessorv 
business. The range of their products includes almost every 
type of combination for the control of lighting, heating and 
bell circuits for ship work. | E 

Users of electricity on land are always being impressed with 
the convenience of electric light and the advantages which it 
possesses in this respect over any other form of illuminant. 
On board ship, where electrical energy is now always avail- 
able, it is not surprising to find that shipbuilders are both 


Fic. 2. —ADAPTABLE COMBINATION, SHOWING Розн, SWITCH 
AND SOCKET IN RECEPTACLES, 


wiling and anxious to provide the greatest amount of con- 
venience for every class vf their passengers in the control of the 
various electrical circuits in their state rooms, cabins, &c. 
Whereas on land it is unusual to find the average household. 
fitted with switches for the control of one or two lights from а 
number of positions, it is practically a necessity that a ship's 
passenger should be able to light up his cabin or ring for an 
attendant from, at any rate, two positions. 

The specialities of Messrs. Lundberg have been developed 
with a view to provide the maximum of convenience in control 
with a minimum of wiring trouble. The space at our disposal 
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REGISTERED 


P, & В. Materials have а well- merited, world- 

wide reputation for insulative efficiency, 
and the universal satisfaction which they afford is 
fully demonstrated by the fact that the most important 
Electrical Systems throughout the world constantly 
employ them. 


It is poor economy to experiment with untried 

. and untested insulating materials which may be offered 

at low prices when those with an established reputation 
for efficiency can be obtained at a reasonable cost. 


P & B TAPE. 


VARNISHES. 
COMPOUNDS. 
PAPERS. 
PAINTS. 


Samples furnished on application. 
Apply for Catalogue No. 110. 


Sole Manufacturers :— 


THE RUBEROID GO., bTD., 


81 & 85, KNIGHTRIDER ST., LONDON, E.G. 


Factory : -BRIMSDOWN, MIDDLESEX. 
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is too limited in which to introduce the large number of com- 
binations which can be obtained, but it will be interesting to 
comment оп a few principallines. . 

Fig. 1 illustrates what is known as the Auto-combination 
switch and wall plug, which is becoming the standard device 
for the control of radiator circuits. It will be noticed from 
the illustration that an ordinary two-pin plug is used, but when 
this is inserted in the socket the plunger is depressed, which 
admits of the tumbler switch being used in the ordinary 
manner, but removal of the pluz causes the circuit to be 
broken at the switch itself and not at th^ contact prongs. 

In Fig. 2 is illustrated an adaptable combination which 
comprises a standard porcelain base. Into this base can be 
fitted any desired type of accessory, such as bell push, tumbler 
switch and wall socket, as shown in the illustration. Two 
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Fic. 3.—Two-way AND OFF SWITcH. 


switches and one socket can be used, two sockets and one 
switch, or one switch and two Бе] pushes, just as may be 
necessary without alteration to the base. This base is suit- 
able for both surface and flush fixing in either a vertical or 
horizontal position. The' same base may be used for three- 
pin connections, and bell pushes and additional contacts can 
be provided for bell and telephone extensions without neces- 
sarily using any of the three recesses. The switches which 
may be fitted can be of any standard “ Lektrik” type, not 
necessarily the ordinary single or two-way tvpe. 

‚ А word may be said at this point regarding the details of 
construction of Lundberg switches. Needless to sav acces- 
sories for the control of lighting and heating circuits on board 
ship require to be substantially made and efficiently insulated. 


Fia. 4.—DIAGRAM SHOWING TWO FILAMENT LAMPS CONTROLLED 
FROM Two POSITIONS WITH ** MARVEL” SWITCH, 


Up to the present time mica has proved to be the best insulat- 
ing material for switch work, and in all Lundberg switches 
this form of insulation is employed in connection with the 
current-carrying parts. It is preferable in ship work that the 
interior metal parts should be tinned as a preventative against 
the action of sea air. A feature of the Lundberg construction 
in switches is the provision made in the action of the switch 
for effectively locking the arm in the “оп” position. There 
is usually a considerable amount of vibration on board ship, 
and with poorly designed accessories, a switch may be jarred 
from the “ on ” position and the circuit broken in consequence. 
Another feature 1s the provision made in Lundberg accessories 


for a locked cover, either to switches or wall sockets as the case 
may be. 


Ею. 5.—Ам, ов PART AND Orr SWITCH. 
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As to methods of light control in cabins, the simple two-way 
switch with intermediate switch which gives control of one 
or more lights from any number of positions is too well known 
to need special reference. The value of the intermediate two- 
way switch is frequently overlooked, as in cabin lighting it is 
exceptionally useful. A cabin having a number of berths will 
be lighted by only one lamp, but each sleeper should have con- 
trol of the lamp. This facility is readily afforded by the use of 
the intermediate two-way switch. By the use of a two-way and 
“off " switch, such as is shown in Fig. 3, two different lights can 
be controlled from one point. А modification of this switch 
is suitable for series-parallel lighting with two lamps, the 


Ето. 6.—GENERAL VIEW OF “MARVEL” SWITCH. 


effect produced being a dim light with the lamps in series and 
the full light with the lamps in parallel. This full and glow 
effect can also be obtained with a two filament incandescent 
lamp controlled by a two-way and off switch. Previously 
this pattern of lamp has been fitted with filaments of different 
candle-power—one, say, 16 с.р. and the other 24 c.p. The 
filament of the latter is, however, most fragile, and will not 
withstand for long the shocks due to heavy seas and vibration 
on shipboard. This can be readily understood, seeing that it 
is the custom to place the lamp in a rigid fitting fixed either to 
the cabin roof or ship’s side. · To obviate this difficulty two 
filaments of equal size are used in the lamp, and are placed in 
series for dull light or glow, and for full one filament is. cut 
out altogether. Fig. 4isa diagram showing how a lamp of this 


Fic. 7.—CoONNECTION DIAGRAM SHOWING CONTROL OF Two Lames, X 
ALONE, Y ALONE, AND OFF, FROM T wo PosrrioNs wrrH “ MARVEL” SWITCH, 


pattern can be controlled from two positions, being turned to 
glow, full or off. This combination utilizes the “ Marvel " 
switch, which is referred to below. 

Fig. 5 illustrates another pattern of cabin switch by the 
use of which all or part of the lights can be turned on or off. 
The Lundberg © Twinob ” switch is now well known and needs 
no description. It is practically a combination of two tumbler 
switches under one cover, the two operating knobs being 
slightly smaller than that usually provided. The switches 
are quite independent of each other, and either one, or both 
together, may be used. For instance, in а cabin, one knob 
might control the light and the other a small ventilating fan. 


This pattern of switch can be used for both flush and surface 
work. 
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Possibly the greatest variety of combinations in circuit 
control is afforded by the use of the Lundberg ‘* Marvel " 
switch, which gives facilities for switching on or off a number 
of lights from two positions. This switch has the advantage 
of allowing control of the circuit at all times irrespective of the 
position of the switch knob. Fig. 6 gives a general view of 
this switch which has three positions, each of them well 
defined. The point to emphasise is that it greatly simplifies 
tle wiring connections, and only requires the use of one pole 
in the switch itself. Fig. 7 is a typical diagram showing the use 
of the Marvel switch for the control of two lamps from two 


positions. 


Ships Illumination and 
| Osram Lamps. 


The carbon lamp is gradually giving place to the metal lamp 
for illumination purposes in connection with every class of 
marine work. Experience with the metal lamp on land has 
been productive of very valuable results as to its ability to 
withstand excessive vibration, wide variations of voltage and 
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Fic. 1l.—CeirING FITTING FOR 
MARINE WorK. 


application to practically every known pattern of fitting. The 
modern warship and passenger boat are such stable vessels that 
It is not uncommon for ornamental pendant fittings to be used 
In saloons and cabins, special provision being made for securing 
the fittings in very rough weather. At the same time the 
majority of ships’ fittings are of the rigid type and with this 
pattern the lamp is subjected to the harshest possible treat- 
ment 3> far as vibration is concerned. 

The Osram lamp has met with great success in illumination 
оп terra firma, and it 13 perhaps difficult to conceive of any 
general or specific purpose to which it has not been applied. 
Similarly on shipboard and for cargo lights it is being installed 


Fic. 2. 


оп an extensive scale. The mechanical strength of the fila- 
ment and its high economy of energy combined with intensity 
of illumination make it especially suitable for shipwork, and it 
13 not surprising to find that Osram lamps are becoming more 
and more employed in this sphere. 

The fittings used on board ship are, in the case of saloons 
and first and second class cabins, of a necessarily ornamental 
nature, and the Osram lamp lends itself peculiarly adaptable 
to bracket, ceiling fitting, pendant or table light. 

That these remarks are true will be gathered by an examina- 
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tion of the accompanying illustrations, which s*ow fittings de- 
signed by the General Electric Co. for use on board ship in con- 
nection with Osram lamps. Fig. 1 shows a ceiling fitting 
appropriately known as the “ Lusitania." The fitting itself 
can be supplied in polished brass, oxidised copper and oxidised 
silver, while the bowl can be either of clear, frosted or cut glass. 
This fitting is designed to take one Osram lamp, and should 
find a wide application in saloons and other parts of the living 
room accommodation on board the modern ship. | 

Fig. 2 shows another type of ceiling fitting supplied for 
marine work, though of a cheaper type, and, therefore, more 
suitable for the less ornate parts of the ship. It is simply made 
in polished brass, and since simplicity is true beauty, its good 
points speak for the nselves in the illustration. 

Fig. 3 shows a two-light bracket which has been designed 
for marine work. In manufacturing these fittings it must be 
remembered that space is a, if not the, deciding factor on board 
Ship. Brackets with long projecting arms are quite out of 
place. In fact, they would very soon be knocked out of place 
in а literal sense if provided with any part which sticks out 
much from the bulkhead. The bracket shown is, however, 


Fic. 4.—:.E.C. CARGO FITTING ror MARINE WORK. 


neat and compact, and should not run into danger from this 
cause, being only 4} in. in projection. 

Turning to a part of the ship which the ordinary passenger 
is not generally allowed to visit, it must be mentioned that good 
light is just as much, perhaps even more, required in the stoke- 
holds and engine rooms than in the cabins. The fittings must 
be well and strongly built, must be out of the way as much as 
possible, and yet must be capable of throwing the light down 
where it is required. Such lights are required constantly in 
the working parts of ships. Onthe other hand, there areother 
parts, in the holds, for instance, which it would not be neces- 
sary to light continuously, and where it might not be expedient. 


or possible to use permanent lighting. А hold filled with 
cargo has no room for ordinary fittings, and it is further neces- 
sary when loading that a good light should be thrown down 
the hatchway. Fig. 4 shows a fitting which has been designed 
by the General Electric Co. for this purpose. It consists of a 
holder, bearing from three to eight lights, which is contained 
in an enamelled iron reflector. This reflector is fitted with a 
wire guard to prevent damage to the lamps. Arrangements 
are made so that the fitting can be suspended wherever re- 
quired over the hatchway. Figs. 5 and 6 show other fittings 
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which have been designed by the General Electric Co. for 
marine work. 

Аз regards the actual application of Osram lamps to ship 
work it will not be without interest to mention that these lamps 
are to be found on a number of British warships, as well as on 
the ships of the Brazilian and Argentine navy. The metal 
filament lamp was once supposed to be a fragile article, but 
there is no doubt if it can stand gun fire it can stand anything. 

The suitability of these lamps for marine work is, in fact, 
shown by the statement that one of the White Star Line ships 
which was recently fitted throughout with Osram lamps has 
recently returned from a five months’ cruise, and only one lamp 
failed during the whole of this time. The boat is leaving for 


another cruise with the same lamps, but is taking only half the 
usual number of spare lamps with it. 


“Rugby” Metal Filament 
hamps. 


Among the firms who are doing their share in furthering the 
use of electricity on board ship are the Rugby Lamp Co., a 
firm which has a modern factory at Rugby for the production 
of incandescent lamps. They, in fact, make a speciality of 
metal filament and carbon filament lamps for all purposes. 

The “ Rugby " lamps are made in all the usual voltages, and 
in candle-powers up to 80 in the low-pressure and up to 200 
in the high-pressure types. 

Although the “ Rugby " lamps have only been on the market 
for about two years, important contracts have been obtained 
from leading railways, tramways and steamship lines at home 
and abroad. Owing to the success of these lamps an exten- 
sion of the factory has already become necessary. The selling 


agents for ће “ Rugby " lamps are Messrs. J. L. Cateaux & Co., 
of London. 
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The Watkin Switeh., 


Numerous attempts are made to provide the ship’s passengers, 
particularly the first-class, with some means of dimming the 
electric lamps in their cabins. The full light is always too 
bright to sleep under, and yet it may he necessary in the case of 
invalids or * poor sailors " to keep a glow on the whole time. 
The two-filament lamp and series-parallel control of two 
separate lamps only give two definite illuminations. А 
perfectly regulated light can only be obtained by means of a 
reducing resistance, by the use of which considerable economy is 
effected in the current consumed. 

The Watkin switch was introduced a few years ago to provide 
a means of “ turning down," to borrow a gas phrase, electric 
light. Judging by the large number sold, and the apprecia- 
tive comments of users, the claims of the makers appear to 
be fully justified. The device is compact 1n size, and easy to 
operate. It comprises a number of neat carbon resistance 
frames, and a special pattern of tumbler switch. Movement of 
the latter causes the switch arm, which is, of course, longer 
than the ordinary switch, to travel over a radial group of 
contacts. These contacts are connected to the various resist- 
ance frames, more or less of which are brought into circuit by 
the movement of the switch. It is claimed that the saving 
effected is from 124 to 80 per cent. by the use of the switch. 
The sarne device is employed for the reduction of the speed of 
small electric fans. | 

The Watkin switch is made by the Adams-Watkin Co. in 
five sizes to absorb energy as follows :—70, 130, 70 to 200, 
200 to 440, 450 to 600 watts. | 

The switch is specially suitable for use on board ship, for 
it can be made with any number of variations of resistance, 
although the standard pattern has seven—and the passenger 
can regulate the light or fan as desired. On board the ss. 
* Minnewaska," which is fitted throughout with the Watkin 
switch, it is made without an `“ off” position, and consequently 
has an independent switch to cut off current when necessary. 
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Martin’s Regulator Suwiiteh. 


— ——— ——— 


А useful regulator switch, which should find а ready applica- 
tion on shipboard for the control of fans and other similar 
apparatus, is manufactured by the Electrical Regulators & 


Economisers, of Liverpool. The general arrangement of the 


regulator, which consists of à number of cells containing an 
elastic mixture and built up into а unit, is shown in the 
accompanying illustration of 16 piles or ways of 20 cells. 

The mixture, which is indestructible in the ordinary sense 
of the word, is contained in small round brass cells lined with 
special bisque porcelain that is not affected by heat. Each 
cell is provided with a convector flange and piston, so that a 
number may be built up either in series or parallel-series to 
the capacity desired, whilst the cellular form allows an exceed- 
ingly good heat conduction from the centre of the mixture. 
This gives, it is claimed, reliable and steady working for lengthy 
periods as a resistance or convector. 

Upon varying the pressure on the pile of cells by means of a 
hand-wheel, a quite unusual ard gradual range of resistance is 
possible. No liquids or moving contacts are used, while the 
mixture 1s not affected by heat below very high temperatures. 

Some idea of the flexibility of resistance range and carrying 


MARTIN REGULATOR (CAST-IRON COVER REMOVED). 


capacity may be gathered from the following figures: Each 
unit cell has a minimum resistance of 0-9 ohm, whilst the 
maximum may be over 200 ohms, and an even longer range 
1з attained by varying the mixture from the standard which 
has been adopted for general purposes. The carrying capacity 
is 10 amperes per cell, but this may be increased if heavy 
terminals are substituted for tbose of the standard tvpe. 
Continuous dissipation of hcat may be at the rate of 20 watts 
рег cell at ord'nary atmospheric tempera: ures. 

These appliances, which are primarily intended for com- 
mercial uses, may at nominal extra expense be fitted. with 
separate and collective adjustments and connections, and so 
arranged they would form a most useful addition to the 
laboratory for very many and varied purposes, so great being 
the range that the same appliance may be used as a resistance 
on all voltages from 2 or 4 volts up to the higher pressures. 
These regulators have already been supplied to Government 
departments, many leading laboratories and scientists, and to 
over 60 Corporation supply departments, amongst other pur- 
poses being the testing of meters to comply with the new Board 
of Trade meter regulations and shunt field regulation. 

The regulator has been patented in all foreign countries. 
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“Tantalum” Lamps and 
Fittings for Ship Lighting. 


It is scarcely surprising to find that metal filament lamps are 
now receiving a wide application for ship illumination, as high 
efficiency leads to great economy in energy consumption. 
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some years ago, they proved themselves to be the only really 
commercial lamp at that time, whilst the extraordinary ‘tests 
to which they have been put have only demonstrated their 
superior strength. They are, Messrs. Siemens inform us, 
specially suitable for ship and train lighting where considerable 
vibration is experienced, and very effective lighting installa- 
tions can be made when * Tantalum " lamps are employed in 
suitable types of fitting. Many installations of this class have 
been carried out by Messrs. Siemens Bros., the manufacturers 


Fia. 1.—SuiP's CABIN EQUIPPED wirH Mavouica FITTINGS. 


The outstanding objection, in fact, to the introduction of this 
particular class of lamp was the high initial cost, but with 
increased facilities of manufacture, important developments 
have taken place, and the prices of these lamps are being 


of the “ Tantalum " lamp, and we are illustrating here a few 
of the types of fittings which have been most widely adopted 
by them for this class of work. The majolica fittings are of a 
very cheap and efficient design, whilst they are also casy to 


Ета. 2.—Preasure Boat LIGHTED BY “TANTALUM °’ LAMPS. 


considerably reduced. In this respect the makers claim there 
has been no lamp in which the development has been so marked 
ав in the case of the “Tantalum.” Placed on the market 


Fig. 3.—INTERIOR OF THE SAME PLEASURE BOAT SHOWING ILLUMINATION. 


instal and very artistic in appearance. We illustrate herewith 
(Figs. 4 and 5) two designs of this type of fitting which can be 
obtained in 16 or 18 different styles. They are not affected, 
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it is said, by atmospheric conditions, and, with the exception 
of the lamp holder, are composed entirely of insulating material. 
Fig. 1 shows a ship’s installation in which majolica fittings are 
installed. We also illustrate herewith (Fig. 6) an example-of 
the artistic brackets of fixed design, which can be supplied in 


Fic. 4. | OF 5. Yu 6. 


polished brass, oxidised copper or bronzed brass finish, which 
are of rigid and massive design, and are specially suitable for use 
in the saloons of the larger types of vessel. Fig. 7 shows a 
special design'of ceiling fitting for use in cases 
where the space is limited and the roof neces- ^ 
sarily rather low. In this type of fitting the 
Holophane type of glassware is used to con- 
centrate the light in a downward direction, 
thereby obtaining the most efficient illumina- 
tion possible. Messrs. Siemens Bros. also 
stock a comprehensive number of designs of 
watertight and weatherproof fittings specially 
suitable for use in exposed positions on board 
ship. One of these is illustrated in Fig. 8, 
but should any special design of fitting be 
required they will be prepared to get out 
designs to suit any special requirements, and 
to submit the same, with estimates, free of 
charge. А special type of cargo fitting 
(Fig. 9) is illustrated here. This fitting can 
Бе supplied for any number of lamps between 
two and ten for 25 c.p. ог 50 с.р. lamps; it is 
arranged with a jockey pulley directlv over 
the centre, with two rope grips at the base, 
which enables it to be fixed at any required 
anle. 

It is also specially protected so that the 
lamps cannot possiblv be broken with anv 
ordinary usage. These fittings seem worth 
the consideration of all who are concerned 
in ships installations, and Messrs. Siemens 
Bros. inform us that they will be pleased to 
supply any further particulars regarding 
them which may be required. We publish two illustrations 
Figs. 2 and 3, of à small pleasure vacht, the one showing the 
exterior, from which the size of the boat can be seen, and the 


other the interior of the cabin, in which the special tvpes of 
ceiling fittings may be noticed. Messrs. Siemens Bros. have 
carried out installations on vessels from the smallest to the 
largest, some of these only requiring a few lamps and others in 
which over 1,000 lamps are installed. 
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E.(D.I. Ship Fans. 


— 


Messrs. Hogan & Wardrop’s E.M.I. fans have created a 
sterling reputation among all classes of fan-users, and the wide 
variety of fans and small motors they supply, covering in all 
109 tvpes, are suitable for every purpose for which fans are 
utilised in tropical countries, home, marine and for workshop 
use. All these fans are well made and of the best materials. 
Only double cotton and double silk covered wires are used for 
the armature and field coils. These conductors have a high 
insulation resistance. The bearings of these fans are fitted 
with a special anti-friction metal, and thev can be adjusted to 
take up wear. The lubrication is automatic, and the motors 
run quite noiselessly. 

The fans are made in high-speed and low-speed types, the 
latter being principally used on board ship. Porthole fans of 
121n. and 16 in. diameter are fitted with six brass blades, and the 
20in. diameter size has six black enamelled iron blades. These 


VIEW IN SALOON OF ss. '"OnviETO," SHOWING [xsraLLaTION 07 E.M.I. CEILING FANS. 


Dy p rn ission of the Orient Steamship Co, 


blades are specially bent to displace a large volume of air. 
Cabin fans of 93 in., 12 in. and 16 in. diameter and provided 
with six brass blades, and ceiling fans are made in four sizes : 
with two blades, having a sweep of 28 in., 40 in. and 60 in., and 
with four blades. having a sweep of 60 in. 

The parts of these fans are made to gauge, consequently they 
are interchangeable, and spare parts can be easily supplied. 
The standard finish is black enamel with gold lines and polished 
and lacquered bright parts. 

During the last 12 months this firm has equipped 26 liners 
with fans. and the photograph reproduced herewith shows 
their fans in position in the saloon of the Orient Co.’s steamer 
“© Orvieto.” _We are indebted to the managers of the Orient 
line for permission to reproduce this illustration. 

Messrs. Hogan & Wardrop’s fans are in use in various parts 
of India and Canada, Zanzibar, Sierra Leone, Nucz, Hong 
Kong. Singapore, Shanghai, &с. In some of these places the 
ee ees are in theinselves a severe test of the 
successful running of anv i * poi 
that without these fae um s diti ide ee 

| he c onditions in the places 
mentioned. above would severely test both the temper and 
constitution of the European inhabitants. The electrically- 


worked fan prevents the too great as | 
е А Й asc a d: ; » 
state of things. 5 endancy of this deplorable 
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aie particularly adapted for use on Modern Liners. 
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We hold large stocks of a very wide range of 
patterns, including 


Geiling Fans, 
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| М Our new Catalogue Мо. Аб contains full information, prices 
and illustrations of our various style 
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ALL Electrical Requirements for Ships, Docks, &c. 


| SS “BANDY” SPECIALTIES 
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Patent Electric Punkahs 


AND 


Ship’s Cabin & Saloon Fans 


-- 


Our NEW SINGLE-PHASE ALTERNATING 

CURRENT MOTOR will accomplish all that 

can be done with Continuous-current 

Shunt-wound Motors and will regulate in 
the same manner. 


BERGTHEIL & YOUNG, : 


“FINSBURY COURT,” "mites. 
FINSBURY PAVEMENT, LONDON, Е.С. 


Cm г Note our New Address. 
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* Rretie" Propeller Fans, 


Every modern vessel is fitted with electric fans of one type 
or another in order to ensure proper ventilation of the different 
parts of the ship. A fan which has met with every success of 
recent years is that known as the propeller fan, this being dis- 
tinguished from the box blade fan by the broad open ends of 
the blades. The Wilson-Wolf Engineering Co. specialise in 
electric fans and have a large number of their * Arctic " fans 
in operation. 

The “ Arctic" propeller fans are fitted with combined thrust 
and journal ball bearings, so that they are suitable for working 
either vertically or horizontally. The makers claim that large 
volumes of air can be moved with these fans for a low energy 
consumption and that they are extremely quiet in working. 
The fans are made in standard types and the construction in- 
cludes an iron ring with four wide seatings for fixing to the 
wall, and to this ring the motor 13 bolted by separate arms, 
thereby giving rigidity and strength. T he fan blades are 
securely bolted to the motor spindle and two bearings only are 
employed. 

The motors are series wound, totally enclosed in the 12 in. 
and 15 in. sizes and enclosed ventilated in the 18 in. size and 
upwards. The commutator and brushes are accessible through 
removable covers, Where the fans are required to work in 
exposed situations in which they are subiect to the action of 
steam or acid fumes, the motors are totally enclosed. 


Marelli Fans for Marine 
Work. 


The accompanying illustrations show the contributions which 
Messrs. Ercole Marelli & Co. have made towards the proper 
ventilation of ships’ cabins and other passengers’ quarters. 
This firm have had a wide experience of this class of work and, 
in fact, supply fans of all descriptions, including special cabin 
fans, low ceiling fans for use in ships’ saloons, as well as desk, 
exhaust and wall fans. 

The fan illustrated has been designed in response to a 
wide demand for a new type of oscillating fan. This fan can 


Ес. 1.—MARELLI FAN. 


Fic. 2.—MaARnELLI OSCILLATING FAN. 


be arranged to distribute the air either horizontally alone or 
in all directions. In the latter case the fan body oscillates as 
shown in Fig. 2. This set, we are informed, runs both 
smoothly and silently and is, therefore, specially adapted for 
“living room” work. The motor used in connection with 
these fans can be supplied for all voltages and frequencies. 
Messrs. Ercole Marelli also supply electrically-driven centri- 


оса] blowers and pumps as well as small electric motors of 
both the continuous and alternating-current type. 
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Yacht Lighting. 


The practice of installing a battery of accumulators in con- 
nection with the electric lighting of a yacht is so universal that 
there is no need to emphasise the advantages which such a 
practice offers. The Chloride Electrical Storage Co., of 
Pendlebury, Manchester, have for many years past made a 


speciality of this work, and have supplied the ** Chloride " , 


accumulator to many of the principal yachts both at home and 
abroad.’ The company’s well-known special Planté type of 
positive is employed, the construction allowing the electrolyte 
to circulate right through the plate from one side to the other, 
thus ensuring even working and taking the fullest advantage of 
the entire surface of the active material. | 
Special “ box "- type negative plates are used in conjunction 
with the company's wood separators, these latter being the 
exact size of- the plate, grooved on both sides, and specially 
prepared and treated by a patent process. The separators 
are highly porous, thus permitting a free circulation of the acid, 
while all possibility of internal short circuits is absolutely pre- 
cluded, a point which, as engineers will at once appreciate, 
makes the separator of special value for yacht cells. The 
boxes are constructed of well-seasoned teak, dovetailed together, 


* CHLORIDE " ACCUMULATOR FOR MARINE Work. 


and are impregnated with wax, or thoroughly well coated with 
acid proof paint as desired. 

Ample freeboard is allowed between the top of the plates and 
the lid, and any possibility of the acid slopping over is prevented 
by rubber joint rings. The holding-down bolts for the lids are 
T-shaped, let into teak battens screwed to the side of the box. A 
broken bolt can thus be readily exchanged without having to 
mutilate the box. The metal used for the bolts is brass washed 
with lead, and the nuts are lead covered, so that the whole 1s 
protected from the effects of acid fumes. 

Adjoining cells are connected by cables fitted with lead 
sockets, which are attached to pillars projecting through the 
lids from the section bars. Where the pillars pass through the 
lids they are sheathed in indiarubber gaskets. The pillars are 
of a patent type, consisting of antimonial lead below the acid 
level, finishing in pure lead above the acid level. The positive 
lug is pointed to be readily distinguished from the negative lug, 
which 13 flat. | 

Since the advent of the metal filament lamp, it is practicable 
to employ batteries on sailing yachts and motor launches to 
run a few lights for periods up to a month without recharging. 
A special light type of battery known as the “ Exide ” has been 
developed by the Chloride Company for this purpose, and is 
arranged in & conveniently portable form in a crate so that the 


battery can be easily taken ashoré for recharging when 
necessary. 
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== OF EVERY DESCRIPTION. 


SPECIAL CABIN FANS, 
LOW CEILING FANS, DESK FANS, 
EXHAUST FANS, &c. 


FOR 
ANY VOLTAGE 
AND 
PERIODICITY. 

Dur New Туре of Oscillating Fan. 
I r- 


Arranged to give horizontal —S Arranged to give dvaught in 
all directions. 


Centrifugal Blowers. 
Electrically Driven Centrifugal Pumps. 
Electric Motors, A.C. & D.C. 


ss: "AURETTA LONDON." 0 TELEPHONE No.: CITY 768. 


ERCOLE MARELLI & CO., 


26, GARLICK HILL, LONDON, E.C. 


Works: SESTO SAN GIOVA NNI. 
And at Miian, Turin, Naples, Paris, Beriin, &c. 


L 
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MARELLIS ELECTRIC j FANS 
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MPTON & CO. 


LTD. 


H.M.S. “ Dreadnought,” fitted with Crompton Projectors. 


Messrs. Crompton & Co. have supplied Projectors, Dynamos, Electric Hoists, Winches, Motors, 
Motor-Generators, Switchboards, Instruments, Automatic Devices, Arc Lamps, &c., and such 
apparatus has been installed in the following ships, built or building, of the British Navy :— 


Aboukir. Bristol. Drake. 


Hibernia. Mars. Saracen. 
Achilles. Britannia. Dragon Fly. Hindustan, Maori. Sand Fly. 
Actaeon. Bull Dog. Dreadnought. Hoguc. Mayfly. Savage. 
Africa. Bulwark. Duke of Edinburgh. Illustrious. Marten. Scorpion. 
Afridi. Blonde. Europa. Indefatigabl.. Minstrel. Spider. 
Argonaut. Ceesar. Euralis. Indomitable. Mosquito. Suffolk. 
Agamemnon, Cochrane. Exmouth. Inflexible. Mohawk. Superb. 
Albemarle. Collingwood. Fire Fly. Invincible. Moth. Swift. 
Amazon. Commonwealth. Formidable. Isla. Natal. St. George. 
Amphrite., Cossack. Fox Hound. Kent. Nautilus. Scourge. 
Argyll. Cressy. Glasgow. King Alfred. Neptune. Tartar. 
Beagle. Cricket. Gloucester. King Edward VII. Newcastle." Thunderer. 
Basilisk. Cyclops. Ghurka. Lancaster. New Zealand. Temeraire. 
Bedford. Colossus. Goliath. Liverpool. Onyx. Triumph. 
Bellerophon. Defiance. | Good Hope. Lord Nelson. Pincher. Vanguard. 
Bellona. Diadem. $ Grasshopper. Leviathan. Prince of Wales. Venerable. 
Black Prince. Donegal. | Hannibal. . Larne. Queen. Vernon. 
Boadicea. Dominion. Harpy. Lyra. S+, Vincent. Viking. 

| Warrior. 
— - AND VARIOUS TORPEDO BOATS,  —-— 


SALISBURY HOUSE, 


LONDON WALL, LONDON, Е.С. 


GLASGOW : 50, Wellington St. 


ARC WORKS CALCUTTA : 99, Clive St. 
NEWCASTLE: 21. Pearl Assurance 3 BOMBAY: Ma ; 

Bldgs., Northumberland St. CHELMSFORD. | ао 
MANCHESTER : 42, Deansgate. Е MADRAS : Armenian St. 
BRISTOL: 28, Baldwin St. BELFAST : Grosvenor House, Wellington Place. SYDNE У: 56. Margaret St 
BIRMINGHAM : 27, Paradise St. 2 7 i 


(N.S. 138.) SHANGHAI : 10, Nanking Road. 
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Searchlight Projectors for Marine Purposes. 
By E. A. HOLMES. 


(Of Messrs. Siemens Bros. Dynamo Worke, Ltd.) 


Summary.—The searchlight projector has now become a necessity alike in the Royal Navy and in the mercantile marine. Parabolic 
mirrors for projectors are usually of glass, silvered at the back, the precision of manufacture depending upon the quality of the result desired. 
This accuracy can be determined by two simple tests. The carbons are usually horizontal and may be adjusted by hand, or will burn automatically. 


In conclusion, some special accessories are described. 


The electric searchlight or projector may be said to have 
been brought into existence to meet naval requirements when 
the spar torpedo, rigged on the bows of a fast steam launch 
was brought out. Some means of defending a warship from this 
form of attack was necessary, and an electric arc lamp, enclosed 
in a casing fitted with a Fresnel lens and mounted on a suit- 
able support for directing the beam of light in any direction, 
was the answer to this new development. 

The invention of the Whitehead torpedo discharged from a 
torpedo boat at a distance necessitated a more powerful appa- 
ratus, and the Fresnel lens gave place to the glass mirror backed 
with a coating of silver. This was a great improvement and 
remains the type of projector in use at the present moment. 
Improvements in detail, especially the perfecting of the mirror 
and lamp, have brought the searchlight to its present high effi- 
ciency. | 

The searchlight is extensively used in the mercantile marine. 
It is now usual for all first-class passenger ships to carry one 


Fic. 1.—A 241x. Stemens “ M.P.” PROJECTOR. 


as part of its permanent equipment, especially those ships that 
make use of the Suez Canal, the searchlight making it possible 
for them to continue their journey after dark, and thereby 
reducing the length of the voyage, and at the same time in- 
creasing the tonnage capacity of the canal. There are many 
other purposes for which they can be used with advantage. 
River steamers find them very useful, especially those navi- 
gating the large inland waterways of North and South America 
and the Continent of Africa. Steam yachts in which current 
18 available are hardly considered complete without at least 
one searchlight. 

The searchlight fitted with a signalling shutter forms a 
valuable means of transmitting messages to distances within 
range of the beam of light ; by using the Morse code this can 
be rapidly dealt with both by day and night. 

As the efficiency of the projector depends so much on the 


mirror, great attention has to be paid to this part of the appa- 
ratus so as to obtain the best results. At the present moment, 
for general purposes, the reflector of glass, parabolic in form 
and backed with a deposit of silver, holds the premier position. 
The glass mirrors have been found to withstand the deterio- 
rating effects of the gases given off by the are whilst burning 
better than any metallic mirrors tested up to the present, and 
at the same time they are not injured by the frequent cleaning 
found'necessary to keep them free from dust, &c. 

Modern high-grade parabolic mirrors are optically perfect ; 
their manufacture requires great skill and care in carrying out 
the several operations of grinding, annealing, polishing, &c. 
Both surfaces of the mirror are worked to a high degree of 
accuracy. A coating of silver is deposited on the convex side, 
which is, in turn, protected by means of a composition capable 
of withstanding the high temperature it is subjected to. 

The Mangin mirror 13 а concavo-convex lens; the back con- 
vex surface (on which silver is deposited, forming the reflector) 
is ground to a larger radius than the front one, giving a much 
greater thickness to the edge than the centre of the mirror. 
The radii of the two surfaces are selected of such a length 


Fig. 2.—SreMENS PROJECTOR FOR P. & О. STEAM NAVIGATION Co. 


as to correct the mirror for spherical aberration. Mirrors of 
the Mangin type are still made, but, owing to the varying thick- 
ness of the glass, they are more liable to fracture when sub- 
jected to great difference of temperature, and in cases where 
minimum weight is desired they are not suitable, the weight 
being about three times greater than a parabolic glass one of 
the same diameter. 

A perfect mirror should theoretically throw a parallel beam 
if the source of light is a point; this is never the case, the 
crater of the positive carbon having a diameter the ratio of 
which to the focal length of the mirror gives an angle of dis- 
persion to the beam of light between 21 deg. and 3 deg. In 
practice this angle of dispersion is necessarv for giving an 
illuminated field large enough to distinguish objects at а dis- 
tance. It will be readily understood that. were it possible to 
throw a parallel beam о; light to a great distance, it would 
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have a diameter no larger than the reflecting mirror, and would 
appear as a small bright spot, which would be useless. 

The accuracy of the form of a mirror can be determined by 
two simple tests. The first is to discover whether the curva- 
ture is regular from the centre to the edge. This can readily 
be examined by placing the mirror in front of a screen with a 
white ground on which are ruled black lines across one another, 
dividing the whole surface into squares, measuring about 2 in. 
each way. In the centre of the screen a hole is cut, through 
which the lines can be viewed reflected on the surface of the 
mirror. These lines may appear straight or curved, depend- 
ing on the distance of the mirror from the screen, but апу 
waviness or blurring of the lines denotes irregularities of the 
surface. The second test is to prove the accuracy of the para- 
bolic form. The rays from a distant source should meet at a 
point if it has been corrected for the slight deviation to the 
rays caused by the thickness of the glass. Screens with 
annular openings of varying diameters are placed separately 
in front of the mirror and the focal length of the point of light 
measured carefully in each case; any variation given by the 
screens denotes inequality of the curvature. 

The horizontal lamp has almost driven the inclined type out 
of use in recent years, it being acknowledged to have several 
advantages over the latter. The lamp takes its name from the 
position of the carbons, whose axes coincide with the beam of 
light which is horizontal in its normal position. 

The horizontal lamp is usually designed to burn automatic- 
ally or by hand at will, and every part should be made with 
a view to simplicity and durability, mica insulation being made 
use of wherever possible. The whole of the mechanism should 
be readily accessible by means of dust-proof covers. All 
small screws should be secured so that there is no possibility 
of losing them. 


The feeding of the lamp with automatic shunt mechanism 
is as follows :— 

When the current is switched on and the carbons are not 
touching, the onlv path open is through the shunt-wound coil 
of the feeding magnet. This coil, therefore, has the full 
potential across it, causing-it to feed the carbons together at 
a rapid rate. The moment they touch current flows through 
them, and the are striking coil in series with the carbons ener- 
gises an electromagnet and strikes the arc by drawing the 
negative carbon from the positive, this immediately causing 
the current to drop in the shunt coil, which then ceases feeding 
until such time when the volts have increased across the arc, 
due to the carbons burning away, causing the electromagnet 
to overcome the feeding spring. The lamp then begins to feed 
once more, and only stops when the volts across the are have 
dropped to the value to which the feeding spring has been set. 

The adjustment of the spring is usually obtained by turning 
an adjusting screw on the lamp body to the right or left. Turn- 
ing it in the one direction strengthens the spring, increasing 
the length of arc; turning it in the other direction has the 
opposite effect. 

To cut out the automatic feeding mechanism a lever, placed 
in ап accessible position, is provided, which, when thrown over 
to the position marked * Hand,” breaks the circuit of the shunt 
coil and at the same time throws the feeding pawl out of gear, 
allowing the hand wheel to be rotated in either direction and 
moving the carbons to or from one another. 

Dispersing lenses are employed for dispersing the rays in a 
horizontal direction. Two types are manufactured, one having 
a fixed angle of dispersion, which must be determined when 
ordering the lens, and can be ground for any angle up to 
35 deg., the other fitted with a pair of lenses so designed 
that the beam of light can be dispersed at any angle at 
will, from a concentrated beam to an angle of 45 deg. maxi- 
mum dispersion, by simply turning a handle which varies the 
distance between the two lenses. 

Under certain circumstances in warfare, it is necessary to 
throw a beam of light suddenly in any given direction without 
allowing the enemy to detect the presence of the projector 
before its use. As it is impossible to make the signalling 
shutter absolutely light-tight, the Iris shutter has been designed 
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for this purpose. This is composed of a number of thin sheets 


of metal of crescent form mounted on the front of the projector 
in a frame in such a manner that by actuating a lever the beam 
of light can be absolutely shut off or exposed at will. 

To obtain the best results with a projector the volts across 
the arc should be steady, and for this purpose high-grade 
carbons must be used. It is now usual to fit a voltmeter and 
ammeter on the projector, so that the attendant can note any 
falling off of regularity in the current supply and make the 
necessary adjustments from time to time. The shape and 
regularity in the burning of the arc should also be under con- 
stant supervision. High-class projectors are sometimes fitted 
with reflectors for throwing two views (at right angles to one 
another) of the carbon points on a ground glass screen, hand 
wheels for adjusting the carbons from outside the projector body 
being within easy reach. 

In conclusion, attention is drawn to the great falling off 
in efficieny of the projector with the accumulation of dust. 
Both the mirror and front glass door must be kept scrupulously 


clean. The cloths and cleaning pads should be kept in a dust- 
proof box, and used for no other purpose. 


Siemens Projectors. 


The firm of Siemens was one of the first to take up the manu- 
facture of searchlights. Large numbers have been supplied 
to the British Navy, and they have found a place in almost 
every foreign one also. They are manufacturers of a line of 


Fic. 1.— PROJECTOR FOR THE JAPANESE NAVY. 


projectors fitted with mirrors ranging in size from 10 in. to 
80 in. in diameter, and supplied with hand and automatic hort- 
zontal lamps suitable for burning with a current of 15 amperes 
in the smaller sizes up to 250 amperes in the largest. 


ва — 
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The Siemens 24 in. “М.Р.” projector on a short pedestal is 
illustrated in the preceding article. ‘The pedestal is fitted 
with adjusteble trunnion, worm turning and geared tipping 


Fia. 2.—Twis Prce2-cTOR. 


motions and automatic lamp. The pedestal can be increased 
in height to suit any special requirements. 

The same article includes an illustration of one of a large 
number offprojectors supplied to the P. & O. Steam Navigation 


Fic. 3.—Row or 24 үх. PROJECTORS FOR BRITISH ADMIRALTY. 


Co. These are of the ordinary “ М.Р.” pattern, but fitted 
with two dispersers, one of which is ground to suit the special 
Tequirements necessary for navigating the Suez Canal—which 


is, that the beam of light shall be split into two rays to illu- 
minate the buoys on either side of the canal and leave a zone 
of darkness directly ahead so as not to interfere with the navi- 
gation of ships coming in the opposite direction. 

Fig. 1 is taken froma large order received from the Japanese 
Government for their Navy. The one illustrated is fitted with 
a 36 in. mirror, double disperser, Iris shutter and signalling 
shutter, are viewer and carbon adjusters. A large number 
have also been delivered, similar in pattern, but arranged with 
electric motors for controlling the tipping and turning motions 
from a distance. 

Fig. 2 represents a twin projector for use on warships; it 
consists of two projectors mounted on a common pedestal. 

Fig. З shows a row of 24 т. projectors forming part of an 
order received from the British Admiralty. 

We might add that Messrs. Siemens have not only made 
projectors for marine purposes, but large numbers have been 
supplied tothe British War Office and Colonial Government for 
use in protecting the sea coast ; and alsoa light design, varying 
in size from 15 in. to 36 in. diameter of mirror, for mounting 
on carriages for field use. 


Crompton Projectors. 


The subject of projectors is one hedged about with a definite 
amount of intelligible mystery. For it is not to our advan- 
tage, as a nation, to give away the details of the design of this 


Ес. 1. — ВАЗЕ OF ELECTRICALLY-CONTROLLED 361N. PROJECTOR. 


plant, as on its secrecy depends much of the safety of both our 
coasts and ships. 

Certain firms have paid special attention to the design of 
this class of plant, and among them are Messrs. Crompton & 
Co., of Chelmsford. It will, therefore, not be without interest 
to give some information about their projectors, though, for 
the reasons mentioned above, this cannot be done in any great 
detail. 

The requirements for projectors are so varied that it is a 
matter of difficultv to standardise any particular forms, but 
in general the four sizes, 16in., 20in., 24in. and 36 in. may be 
taken as tvpical. 

Fig. 5 shows a 16in. projector on a high base with slow 
motion in the vertical and horizontal plane with diverging 
lens and switch on the base of the piston. The latest pattern 
of these is fitted with a hand-wheel for training in a vertical 
plane, this handle being fitted with а throw-out clutch in order 


that the operator may work the projector quickly by hand in 


the vertical direction. There is also an observation glass 
fitted to the right of the barrel, by which the Operator is 
enabled to see the condition of the arc burning when he is 
standing at the rear of the projector. Anyone who has worked 
a searchlight will readily appreciate this as an advantage. This 
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particular type of projector has, further, been fitted with two The latest type of 20in. projector, shown in Fig. 4, is fitted dtl 
diverging lenses hinged to the front of the projector and used to such ships as torpedo boat destroyers and small ships in the s 
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Fic. 4.—^А SET or 2019. PROJECTORS. 
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Navy. This projector has many special fittings, among which 
may be mentioned a shoulder-piece to enable the attendant to 


Fia. 2.—3061N. CROMPTON PROJECTOR. p ; } 
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in conjunction with ships going through the Suez Canal. One | | 
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Fic. 3.—24 IN. Crompron PROJECTOR. 
Ев. 5.—16 IN. CROMPTON PROJECTOR. 


divergence of 15 deg. from the outside of the beam witha train the projector similar to the manner in which small light 
5 deg. dark centre, thereby giving 5 dez. of light in the beam —quick-firing guns are trained, the operator keeping his eye to 
on either side of the dark centre. a telescope which is fitted in the brackets shown at the side 
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of the barrel. The barrel is also fitted with running-out gear 
for balancing, which, as will be seen, is operated by the small 
milled head screws at the rear end of the barrel. This balancing 
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indicating pointer being fitted on the turntable. A watertight 
double-pole switch and, in the latest pattern, an ammeter and 
voltmeter are provided fixed. Fig. 3 shows a 241n. projector. 


Fic. 6.—CnRoMPTON SEARCHLIGHTS IN USE DURING THE FLEET ILLUMINATION AT SOUTHEND-ON-SEA, 1909. 


becomes necessary when the Scott's flashing shutter is either 
put on or taken off from the front. The projector is fitted 
with what is termed slow gear for both vertical and horizontal 
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Рю. 7.—Discram оғ CONNECTIONS FOR ELECTRICALLY-CONTROLLED 
PROJECTOR. 


training, each being fitted with -hrow-out handles so that the 
movements can be thrown out quickly by Fand. A training 
arc with degree strip is placed round the top of the base, the 


Fig. 2 skows a 36in. projector of the electrically controlled 
type. А base of a 36in. projector is shown in Fig. 1. If 
electrically controlled, there are two motors placed within the 
base of the watertight type and operated by means of the 
controller which is shown diagrammatically in Fig. 7. This con- 
troller can be placed at any convenient distance away from the 
projector, and is fitted with a single-pole switch on the base, 
and has two operating handles at the top, one for elevating and 
one for training. In this way a large range and variation of 
speed in the vertical and horizontal planes can be obtained, 
and both operations can be carried out at one time. The 
speeds can be varied, sav, from one revolution in atout 
20 minutes up to one revolution in, say, 25 seconds. The 
36in. hand or automatic projector lamp is also fitted with 
an arc deflector fitted in the centre, which keeps the arc steady 
during the time the lamp is burning. . 

Fig. 6 shows Crompton searchlights in action. Our London 
reacers will not have forgotten the displav of Britain's naval 
power at Southend last year, and the illustration indicates that 
Crompton searchlights were well to the fore on that occasion. 

The whole question of searchlight design is a subject on 
which much unobtrusive and necessarily secret work is being 
done. Experiments are being made on the carrying power of 
various types of mirrors and the suitability of new details 
which it is proposed shall be used in the lamps. A sort of 
searchlight drill is being got out which enables the fire 
commander to employ his light to the best possible advantage, 
a great advance which Las Leen much helped by electrical 
systems of operation. The searchlights on board ship are 
now practically one sub-divided unit. They can be either. 
worked as a whole or separately as desired. 
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J. & P. Searehlight Projectors 


A 1 


Аз considerable experience is required for the production of 
an efficient searchlight, and as until the last few years the 
demand for this apparatus has been very limited, it is not 
surprising that the manufacture of searchlights has been con- 
fined to only a few firms. Among these must be included 
Messrs. Johnson & Phillips. 

The illustration herewith shows the vacht pattern of search- 
light manufactured at the Victoria Works, Charlton, of this 
firm. It will be noticed that the projector consists mainlv of 
the usual two parts—the projector body and the supporting 
pedestal, the latter, which 13 either a casting or а wrought-iron 
sheet of conical shape, being suitablv arranged to hold the 
projector in any direction in. which the beam of light is re- 
quired to be thrown. For this purpose the supporting side 
arms carrying the bodv trunnions are fixed to a revolving 
turntable which is mounted on ball bearings. Аз to the 
projector bodv itself, this is of stout sheet steel, suitablv 
strengthened at the ends by wrought-iron rings. A lamp 
^ well" is riveted underneath and fitted with a focussing 
screw, whilst ample ventilation is also provided. The mirror 


is of silvered glass and is parabolic, being mounted in a suit- | 


able frame. 


Next to the mirror, the lamp is probably of most importance. 
The J. & P. lamp is of the horizontal tvpe and 1s arranged for 
combined automatic and hand feed, being also provided with 
a magnetic arc centerer. Flexible cables run from the lamp 
through a bushed hole in the top of the pedestal. on which the 
terminals for connecting up the supply cables are fitted. For 
viewing the arc, observation windows are inserted in the sides 
of the projector bodv, whilst the front of the projector body 
is closed by means of a glass door, built up of а plate-glass 
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circle, or set of strips, mounted in a metal ring attached to 
It will be evident from the illustration herewith 


the body. 


Улсит PATTERN SEARCHLIGHT PROJECTORS OF MESSRS. JOHNSON È 
PHILLIPS. 


that Messrs. Johnson & Phillips provide substantially cou- 
structed and thoroughly practical searchlight projectors. 
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Ships’ Telephones. 


By H. S. THOMPSON. 


(Of the National Telephone Co.) 


Summary.—After describing the general scheme adopted on board a ship, which, from the telephone point of view, may be looked upon ава 
large hotel, the instruments and other details, such as wiring and protection from stray currents, are considered. Owing to the special conditions 


at sea, such installations differ materiall 
boxes, is used. Eus 


Within the last few years а new branch of telephony has 
been opened up by the adoption of the private branch exchange 
service on some of the larger ocean-going liners. 

When it is remembered that such vessels are in reality huge 
floating hotels, the number of whose guests often reach well 
into four figures, it will readily be seen that a very wide field 
here exists for an efficient and time-saving telephone service, 
affording instant communication between the various officials, 
between the passengers and the small army of stewards and 
others who attend to their wants, between the passengers 
themselves, and with the local and trunk telephone service 
when the ship is in port. Installations affording in some 
measure all these facilities are already in use on certain of our 
larger liners, and the purpose of this article is to give some 
idea of the methods which have been adopted and the appa- 
ratus used. These installations are worked on the central 
battery system, and the equipment provided is similar in many 
respects to that used in connection with the ordinary private 
branch exchange installations which are now such an essential 
feature of all large business establishments. - 

In considering such a scheme the first essential is to deter- 
mine the position of the room in which the switchboard and its 
associated apparatus is to be located. In order to economise 
in wiring it is important that this room be as nearly central 
in regard to the telephones to be served, ав ів practicable. It 
should be in a sheltered portion of the ship, so as not to be 
exposed to the weather, and should preferably be one in which 
artificial lighting is unnecessary during daylight hours. Its 
size will, of course, depend upon the number of telephones to 
be served, but it is very desirable that reasonable space be 
left for the operator and that the apparatus be not unneces- 
sarily cramped. 

Having decided upon the switchroom, plans of the various 
decks are prepared and the positions of the different telephones 
marked thereon. Working on these plans the number, size, 
and positions of the distributing boxes are fixed and the 
wiring scheme is planned out. Between the switchroom and 
the distributing boxes the wires are run in cables. These are 
made up in various sizes. The conductors used are of tinned 
copper, No. 20 S.W.G., insulated with vulcanised indiarubber, 
which brings the external diameter up to No. 12 S.W.G. 
These are laid up in twisted pairs and the whole cable is 
encased in lead sheathing. The cables are generally run 
along the main corridors and are fixed in position before the 
wood panelling is fitted. Where this is not possible it is usual 
to employ wooden casing, or to cleat the cable to the bulk- 
heads without any covering. One or more main cables are 
run from the switchroom according to the size of the system 
and the location of the telephones. At convenient points en 
route branches are taken out from the main cable and run to 
the various distributing points, a corresponding reduction 
being made in the number of wires in the main cable after 
each branch. When deciding upon the number of wires in 
these cables it is necessary to keep in view what the ultimate 
requirements will be and to make provision for any additional 
telephones which may subsequently be required, otherwise 
their installation at a later date becomes a matter of con- 
siderable expense and often of great difficulty. 

, In installing and jointing. these cables all the usual precau- 
tions in regard to preserving the proper twists in each pair of 
wires must be taken. Plumbers’ joints are made in the lead 


y from those on land. For connecting а ship to а shore exchange a special flexible cable, with connecting 


sheathing over all joints, and the ends of the cables are sealed 


with compound to prevent the entrance of moisture. 


Between the distributing boxes and the instruments, V.I.R. 
wires, similar to those in the cables, are run in wooden casing 
or steel conduit according to the surroundings. In the cabins 
and staterooms it is usual to employ wooden casing, which is 
either an actual part of, or 18 made to harmonise with, the 
panellings and decorations. The wires are led from the 
casings to the instruments behind the bulkhead panelling and 
are brought out immediately behind the instrument or ter- 
minal block so as to be completely concealed. 


Fia. 1.—TypicaL INSTRUMENT. 


«When the installation of the wiring is completed very care- 
ful tests are made for insulation and for cross talk to ensure 
that there are no crosses between pairs and that the proper' 
twists have been maintained throughout. 

The instruments used are of the central battery type, similar 
in all essentials to those used on shore in connection with 
central battery exchanges, but somewhat different in appear- 
ance and details. The wall set illustrated in Fig. 1 is the 
instrument most generally used. "This instrument is of the 
Western Electric Co.'s manufacture and has a special gimbal 
device fitted on the switch hook to prevent its action being 
interfered with by the rolling of the ship. This device is 
clearly shown in Fig. 1, and consists of a spring clip pivoted 
horizontally so that the receiver may swing‘and retain a vertical 
position when the ship rolls. Without this arrangement there 


_heavy as a precaution against corrosion. 
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would be a danger of the switch hook lifting when the ship 
rolled, owing to the shortening of the horizontal distance 
between the centre of gravity of the receiver and the fulcrum 
of the lever. Allowance is made for a movement through 
30 deg. in either direction. The spring clip is a safeguard 
against the receiver being dislodged altogether, and also pre- 
vents the rattling which might otherwise be set up by the 
vibration from the engines. | 
All the external metal work of this set 1s gilded or silvered 
to match the fittings in the cabins, and the plating is specially 
The internal parts 
are specially lacquered for the same reason, and all contacts 
are of platinum. The rosette below the instrument is pro- 
vided for making connection with the line wires and the wires 
to the bell, induction coil and condenser. These latter are 


fitted together in à metal box, which is enamelled to match 


Fic. 2.—TELEPHONE SWITCHBOARD. 


ә its surroundings, and can be fitted in any convenient position, 


the wiring being carried to it behind the bulkhead panelling. 
The connections of this instrument are shown in Fig. 4. 

From the end of the main cables in the switchroom the 
V.LR. wires are taken in wooden casing to a distributing 
frame. This is a simple construction of bar iron consisting of 
vertical supports fixed to the wall and standing out therefrom 
some 64 in. and horizontal bars fixed across the vertical sup- 
ports. The V.LR. wires are terminated on strips of fuses 
mounted vertically in pairs between the horizontal bars in 
the upper portion of the frame. These strips usually contain 
60 single fuses each, so that two adjacent strips serve 60 lines. 
The fuses are similar to those fitted on the main distributing 
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frames in central battery exchanges; they carry 24 amperes. 
but will operate if the current be increased beyond 3-75 
amperes. Between the lower horizontal bars, heat coils and 
carbon arresters are fitted. These are in strips of 60 pairs 
each, and are of the standard central battery type; the heat 
coils will carry a current of 0-35 ampere but are actuated bv 
a current of 0-5 ampere. The cables from the switchboard 
are terminated on these arresters. The connections between 
the fuses in the upper portion of the frame and the arresters 
in the lower portion—1.e., between the line wires and the switch- 
board cables, are made by means of twin flame-proof cross- 
connecting wires run in the space between the apparatus and 
the wall and held in position by means of bridle rings fixed to 
the iron framework. 

It is usual to arrange these cross-connections so that the 
switchboard numbers will correspond with the numbers of the 
cabins in which the telephones are located. The whole frame 
is enclosed in a glazed mahogany cabinet. 

It will be seen from the foregoing that each line circuit is 
protected by a double pole fuse, a carbon arrester and a pair 


CABLE DRUM AND Sunk TERMINAL Box. 
of heat coils. The object of this protective apparatus is to 
prevent injury to the switchboard apparatus and wiring in the 
event of any of the line circuits getting in contact with the 
lighting or power circuits on the ship, or of any stray currents 
coming in over the shore lines when the ship's installation 13 
connected up to the land svstem. 

The heat coils afford protection against smaller currents 
which, while insufficient to blow the fuses are of sufficient 
magnitude to damage the apparatus if allowed to continue for 
anv length of time. The heat coils do not act immediately, 
so that they are not affected by such currents when only of 
short duration. 

Between the distributing frame and the switchboard, cables 
insulated with silk and wool and enclosed in lead sheathing 
are used. 

А typical switchboard used on one of these installations is 
illustrated in Fig. 2. It is very similar in external appearance 
to an ordinary private branch exchange switchboard, excepting 
that for the sake of economy in space the switchboard con- 
trolling the battery circuits and ringing machines is fitted on 
the top. Lamp signalling is employed, and the lamps and line 
jacks are fitted in the two panels immediately in front of the 
operator. The 10-drop indicators above the jack panels are 
wired to the top strip of jacks in the left-hand panel and are 
used in connection with the lines to the shore system when the 
ship is in port. The keyshelf is equipped with connecting 
cords in pairs, each having two supervisory signals and the 
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usual listening and ringing keys. The switchboard illustrated 
has a capacity for 200 lines. The cables from the distributing 
frame enter the switchboard in a casing at the side and are 
connected to terminals on a connecting rack at the rear. 
Current for operating the system is supplied from a battery 
of 13 secondary cells. In order to prevent loss of electrolyte 
from splashing caused by the motion of the ship, cells of the 
portable type are employed. It is usual to charge these 
direct from the ship’s lighting mains, series resistance lamps 
being inserted to bring the voltage down to the proper figure. 
Duplicate batteries are provided, and one is charged while the 
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This arrangement avoids any disturb- 
ance from the lighting mains being introduced on the telephone 


Alternating current for ringing at 75 volts 16 ~ is supplied 
These 
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possible, in а position easy of access and permitting of efficient 
ventilation. The main discharge leads from the batteries are 
taken to the switchboard at the rear of which a slate panel 
carrying the distribution fuses, is fixed. Alarm type fuses, 
rated to carry 1} amperes, are used. 

In designing circuits for a ship’s installation it is necessary 
in view of the unstable conditions which prevail when the ship 
is at sea, to give careful consideration to the type of signal 
employed. For example, it is obvious that an indicator of the 
falling shutter type would be quite unsuitable. (The self- 


restoring indicators on the switchboard illustrated in Fig. 2 
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are only used in connection with the shore lines when the ship 
isin port. A switch is provided to cut these off the alarm bell, 
when the ship is at sea.) Lamp signals are, of course, ideal, m 
that they are unaffected by the motion of the ship, but the 
knife edge type of relay by which these are usually controlled 


also are provided in duplicate and used alternately, change- 
over switches being fitted on the power board for effecting the 
necessary alterations in connections. It is usual to instal the 
ringing machines in the switchroom in a specially designed 
sound-proof case. 

The batteries are installed as near to the switchroom as 


cannot be relied upon to operate satisfactorily in rough weather. 
The line circuits on a ship, however, are always short and the 
variations in their resistances are small. It is, therefore, 
possible, by using a 26-volt battery in place of the usual 22 
volts, to work the lamps in series with the lines and dispense 
with line relays altogether. | 
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On referring to Fig. 4, which illustrates the line circuit used, 
it will be seen that when the receiver is removed from the 
switch hook, current flows from the battery through the com- 
mon night alarm relay, through the individual calling lamp 
and out to the А line, passing back to the B line and earth, 
via the 17 ohm winding of the induction coil and the trans- 
mitter. Ап ordinary 24-volt lamp is used, and this current is 
of sufficient magnitude to light it. The common night alarm 
relay, which is the only knife edge relay used, has a spring 
controlled armature and is unaffected by the motion of the 
ship. 

The cord circuit, illustrated in Fig. 6, is identical with the 
circuit ordinarily used on private branch exchange switch- 


v 


Fio. 7.—CABLE Box wiTH Cover REMOVED, SHOWING THE PLATINUM-TIPPED 


SPRINGS. 


boards. There are two supervisory signals fitted in connection 


with each pair of cords. These signals are of the disc type, 


and are mounted vertically in the keykoard. When actuated, 
a white disc about the size of a sixpence is displayed ; when 
not actuated, this disc hangs down out of sight and the aper- 
ture in the keyshelf is dark. The operating coil of the signal 
I5 wound to a resistance of 50 ohms; superimposed on this 
winding, and joined in parallel with it, is а ron-inductive wind- 
ing of 100 ohms. This provides an alternative path for the 
speech currents which would otherwise be considerably 
reduced by the impedance of the inductive winding, as the 
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signal is connected in series with the talking circuit. Battery 
current for operating the transmitters and signals is fed on, to 
each cord circuit through an individual retardation coil having 
two windings each of 75 ohms. The object of this coil is to 
prevent any overhearing which might otherwise be introduced 
from the common wiring between the fuses and the battery.” : 

In order to obtain the best results in transmission when 
speaking over the shore lines it is necessary that the current 
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Fie. 8.—CABLE HEAD. 


for the transmitters be drawn from the kattéry at the main 
exchange. To effcct this a cut-off relay is connected to the 
sleeve connections of each cord circuit. "Ilis relay is only 
operated when a plug is inserted into an exchange line jack 
and, as will be seen from the diagram, it is arranged to diss 
connect the double 75 ohm retardation coil from the ship's 
battery and join the two windings together through a 200 ohm 
retardation coil. This leaves a 350 ohm bridge across the line 
which serves to hold the line at the main exchange. p 

The exchange lires are connected, as shown in Fig. 5. This 
diagram shows the circuits used in connection with a central 
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battery exchange. Should the exchange on shore be worked 


on the magneto system, special arrangements are made at the 
exchange end of the line to enable the ship's central battery 
cireuits to work in connection with the magneto shore system. 
This obviates the necessity of having special circuits on the 
ship should the exchanges at the ports between which she 
plies be worked on different systems. The circuit shown at 
the main exchange in the diagram is the standard central 
battery subscribers’ line circuit. On the ship'the exchange 
line terminates on a five-point break jack to the inner contacta 
of which a self-restoring indicator is connected through a 
series condenser. The restoring winding of the indicator is 
connected to the bush of the jack. The indicator is operated 
when the main exchange operator rings ; the insertion of the 
plug by the ship's operator when answering automatically 
restores it. 

Should the call be in the reverse direction the line relay at 
the main exchange is actuated through the 350 ohm bridge 
joined across the cord by the battery cut-off relay already 
referred to. During conversation the supervisory relay at 
the main exchange remains operated, but should the ship’s 
operator wish to call in the main exchange operator, she can 
do so by throwing the holding coil cut-out key, one of which 
is fitted for each cord circuit. While conversation is in pro- 
gress both supervisory signals are displayed. At the conclu- 
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are all connected up the whole of the rear space is filled solid 
with compound and the back screwed tightly on, red lead being 
used to ensure a watertight joint. 

The terminal boxes are fitted in positions adjacent to port 
holes through which the shore cable can be brought. Each 
end of this cable is terminated in a cable head designed to fit 
in the terminal box and effect connection with the contact 
springs therein. The cable head illustrated in Fig. 8 is the 
companion one to the terminal box just described. It consists 
of a gun-metal casting fitted with an ebonite slab in а similar 
manner to the terminal box. Fixed on this slab at centres 
to correspond with the contact springs in the terminal box 
are solid gun-metal studs tipped with platinum. 

The connections to the contact studs are made in a space 
at the rear of the ebonite slab, which is afterwards filled in 
with compound, and the back plate screwed on in the same 
manner as with the ship's box. The upper portion of the 
cable head is fitted with trunnions which engage with the 
trunnion plates on the top of the terminal box. In fitting 
the cable head into the box, the upper portion with the trun- 
nions is placed in position first : the head is then pushed home 
and is held in position by a spring catch fixed on the lower 
portion of the box. When in position, the studs on the cable 


head press on the contact springs in the terminal box, thus 
completing the connections. 


Fic. 9.—ARRANGEMENT FOR LEADING IN CABLES. 


sion the signal controlled by the ship’s telephone is released, 
but the one associated with the exchange line remains operated 
until the connection is taken down. 

In the case of a call confined to the ship, both signals are 
operative, one being controlled by each instrument. 

The lines connecting the ship’s system with the shore system 
are carried from the switchroom in a lead-covered cable such 
as already described, to terminal boxes of special design, one 
of which is fitted in а convenient position on either side of the 
ship. These boxes are provided in duplicate in order that the 
shore connections may be made with equal facility whichever 
way the ship is berthed. 

One of these terminal boxes is illustrated in Fig. 7. This 
particular one has capacity for 10 circuits. The lines are 
connected to flat bronze springs seen in the front of the box. 
These springs carry at their extremities small studs tipped 
with platinum. They are mounted on an ebonite slab and 
the whole is enclosed in a gun-metal casting. Behind the 
slab is à space in which the connections with the line wires 
are made. The cable is brought into this space through a 
brass nozzle, which can be fitted at the top or bottom as 
desired. А plumber's joint is made between the lead sheath- 
ing of the cable and the brass nozzle. When the line wires 


The cable enters the cable head at the lower end through a 
brass nozzle which is made in the form of a split grip. This 
13 threaded externally, and after the cable has been inserted 
a tapered gun-metal clamping collar is screwed home over 
the nozzle, thus ensuring a tight grip on'the cable. 

Аз a further security, and to prevent any tension on the 
conductors, the steel core of the cable (to be described late) 
13 carried through into the cable head and made off on a stout 
screw fixed in the casting. Before being inserted in the 
nozzle the end of the cable is saturated with a mixture of 
compound and beeswax in order to render it moisture proof, 
and is then served with a wrapping of waterproof tape. After 
the cable is inserted a helix of steel wire is fixed over the 
nozzle and cable for а distance of about 12in. in order to 
prevent any sharp bending of the cable at the point where it 
enters the nozzle. The steel helix is protected by & final 
wrapping of waterproof tape. 

‚ Very great care has to be taken in all these operations, аз 
it 1$ of vital importance that the cable head and the joint 
should be absolutely waterproof. 

The flexible cable used for completing the connection between 
the ship and the shore has to withstand very severe con- 
ditions, such as are seldom met with in telephone work. 
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When not in use it is kept coiled up on a portable drum, апа 
in order that the process of coiling and uncoiling may be 
rapidly and easily carried out extreme flexibility is required. 
During the time the cable is in use a long bight swings unsup- . 
ported from the ship, and it is therefore necessary that the 
cable should have sufficient strength to support its own 
weight. The insulation must be such as to suffer no deterio- 
ration from immersion in sea water. 

The cable used has conductors each consisting of 23 strands 
of No. 36 S.W.G. tinned copper. The dielectric consists of 
three concentric layers of indiarubber, the first pure rubber 
and the second and third vuleanised rubber. Over this is a 
wrapping of waterproof tape. The conductors so insulated 
are laid up evenly in pairs with 7 in. right-hand lay. These 
pairs are then laid up around a stranded galvanised-steel 
suspender covered with ozokerite braiding. For a 10-pair 
cable this suspender is made up of five strands of galvanised 
steel, each strand consisting of seven No. 35 S. W.G. wires. It 
will carry, without breaking, a load of 400 №. The whole 
cable so made up is wrapped with a serving of waterproof 
tape and finally with two flaxen braidings saturated with 
ozokerite. The 10 pair cable mentioned above is approxi- 
mately lin. in diameter and weighs 6 oz. per foot. 

On the landing stage or dock side. as the case may be, 
terminal boxes of similar design to those used on the ship, are 
fitted. These are installed in sunken chambers with flush 
covers. А sufficient number are provided to ensure one 
alwavs being in reach wherever the ship is berthed. The 
boxes are connected in parallel and joined to the lines running 
away to the main exchange. In order to prevent any strains 
being transmitted to the cable head, a heavy casting with a 
curved V-shaped groove is fixed in each chamber, and the 
flexible cable is laid round this groove before it is taken to the 
terminal box. 

A sketch of this arrangement is given in Fig. 9. It will be 
noticed that the curved groove is approximately in the form 
of two quadrants at right angles. The sides of the groove 
are inclined at an angle of 45 deg., this being the angle which 
provides the most effective grip. А similar device is fitted 
where the cable enters the ship. Fig. З is a photograph of one 
of these chambers ready for installation in the deck of а land- 
ing stage, with the cable head and flexible cable in position. 
It also shows the portable drum carriage on which the cable 
is stored when not in use, and from which the cable is paid out 
to the ship. 

When the shipping company has a private branch exchange 
working in its offices at the docks the terminal boxes on the 
dock side can be connected to this private branch exchange 
instead of to the main exchange. As during the time the ship 
is in dock most of the calls will be between the various officials 
of the shipping company апа. ће ship this is а more con- 
venient arrangement. t does not preclude exchange calls from 
the ship as these can still be put through when required via 
the shipping company's exchange lines. 

In the case of those passenger vessels on which the owners 
are unwilling to instal the private branch exchange system in 
its entiretv, a system has been devised which gives all the 
advantages of the shore connections when the ship is in port, 
but is not in operation when she is at sea. | 

In such cases one or more telephones, preferably of the type 
already described, but in some instances of the magneto local 
battery type, are installed in certain cabins on the ship. 

When the number of circuits warrants it terminal boxes of 
the type just described, but of smaller capacity, are fitted, and 
the shore connections are effected in the same way as with the 
larger equipments. Where only one line is required a water- 
tight plug and socket similar to those used in electric light 
work is fitted on the ship, and the connection is completed by 
means of an armoured flexible cable. The exchange lines in 
these cases can either be run overhead and terminated on a 
pole at the dock side, or, where this method is not practicable, 
run underground and terminated in a watertight socket fitted 

in a suitable position. When the shipping company has 
offices close at hand it is generally found most convenient to 
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connect the line on the switchboard at these offices and work 
the ship’s telephone as an ordinary extension station. Where 
this condition does not obtain, the line is run direct to the 
public exchange. 

When the shore exchange is worked on the central battery 
system no special arrangements are necessary, but where the 
magneto system is in use special circuits are arranged to feed 
battery current out to the ship’s telephone so that its signal- 
ling is entirely automatic and no local batteries for speaking 
are required. | 

The writer is indebted to the Editing Committee of the 


“ National Telephone Journal " for the use of the blocks illus- 
trating this article. 


The Telephone on Board Ship. 


The conditions of working of a telephone service on board 
ship are so materially different from those met with in land 


installations that a brief description of the systems generally 
used will be of interest. | 


ес A y Y , - 
Fic. 1.—Granam & Co.’s Loup-SPEAKING TELEPHONE, AS FITTED ON 
THE BRIDGES. 


Previous to the introduction of special types of loud-speaking 
apparatus the communications provided on war vessels were 
by the medium of voice pipes with electric bells and indicators 
for signalling purposes. By the employment of voice pipes 
of large diameter, and by carefully insulating the tubes from 
the hull of the ship, а certain degree of efficiency was attained : 
but with the increase in dimensions of ships, necessitating the 
use of longer lengths of piping, this method of communication 
was gradually superseded by the telephone. At first the 
application was restricted to circuits between positions some 
distance apart, but as the reliability and increased efficiency 
of the telephone apparatus have been established, the voice pipe 
has gradually disappeared and the use of the telephone has 
become general. 


The requirements of the naval service are such as to call for 
apparatus of a totally different character from those familiat 


in the ordinary exchange or in domestic telephony ; indeed. 


only the fundamental telephonic princi А 
р nciple | 
The characteristics of the п д poa Mn соо 


E he naval telephone are partieularly loud 
and distinet reproduction of speech, mechanical avert and 
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waterticht construction, and with these leading features many 
elestrical and mechanical details have been embodied, resulting 
in the production of apparatus of the most reliable and efficient 
character. | 

The loud-speaking naval telephones, generally referred to as 
“ Navy "phones," manufactured by Messrs. Alfred Graham & 


Fic. 2.—Lovp-sPEAKING TELEPHONE FOR USE 
IN ENGINE Rooms, &c. 


Co., of Crofton Park, London, are well known,being not only 
adopted by the British Admiraltv, but by many foreign 
Governments and the leading steamship lines throughout the 
world. The types of telephones generally used are illustrated. 
Fig. 1 shows a loud-speaking instrument as fitted on bridges, 
In conning towers and many other positions ; Fig. 2, shows a 
loud-speaking telephone with side hearing tubes and pneumatic 
ear-pads for use in engine rooms, boiler rooms and at stations 
where there is а great deal of noise. In officers’ cabins a 
special form of hand telephone set is provided and arranged 
for use in combination with the various types of apparatus. 
An installation of telephones for a war ship is usually arranged 
in three groups. Firstly, a svstem of communication between 
the bridges, conning towers, engine rooms, boiler rooms and 
the more important positions, with instruments connected 
independently ; and switches with indicating devices are fre- 
quently used enabling one station to communicate with several 
others simultaneously. The second group comprises а num- 
ber of circuits similarly arranged, but in connection with the 
gun and fire control positions, magazines, &с.; and the third 
section, which links up the officers’ cabins, auxiliary machinery 
Tooms and stations of secondary importance, is connected on а 
central exchange system. The current for operating the tele- 
phone system is, as a rule, on the central energy plan, employ- 
Ing specially constructed motor-generators for the purpose 
of supplying current at a voltage suitable for telephonic work- 
ing. The arrangement of wiring adopted on war vessels pro- 
vides for the utmost protection of the cables, which are carried, 
as far as possible, below armour, and the feeders for each group 
of telephones are in many cases duplicated, and every pre- 
caution is taken to ensure the communications remaining intact 
during a naval action. 
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Ес. 3—WaTzRTIGHT PILLAR ТҮРЕ or 
TELEPHONE FOR THE BRIDGE. 
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On board vessels of the mercantile marine, loud-speaking 
telephones are generally employed for communication between 
the navigating bridge, forecastle, docking bridge, crow’s nest 
and engine room; also between the engine room and stoke- 
holds. On bridges the watertight pillar instrument, shown in 
Fig. 3,is commonly installed. This convenient form of appa- 


Fia. 4.—Casin TELEPHONE 


ratus 1$ also provided with a switch for communicating with 
several distant stations. The modern ocean liner is also 
provided with a cabin telephone system on intercommunica- 
tion lines for the officers’ quarters, and circuits from the state 
rooms to the respective stewards are installed for the con- 
venience of the passengers. А form of cabin telephone, manu- 
factured by Messrs. Graham and used extensively, is shown 
in Fig. 4. g 


Battleship Telephones. 


The loud-speaking telephone has been specially developed 
for battleship service during the past few vears, and a type of 
instrument is now in use which embodies the results of a large 
number of exhaustive experiments. For service of this kind 
it is essential that the instrument should be protected as much 
as possible, and that the system of signalling should be both 
simple and effective. The Ericsson Co. have completed a 
number of important installations of their loud-speaking 
telephone on several Swedish battleships, and a brief descrip- 
tion of the system adopted will be of interest. The equipment 
generally consists of a nine-line switchboard on the fire-control 
platform, an 11-line switchboard in the conning tower and 11 
telephone instruments in different parts of the ship—namely, 
eight for the guns and one each for the fore bridge, aft bridge 
and fore-and aft-bridge. An accumulator of 180 ampere-hour 
capacity at 4 volts completes the equipment. Fig. 1 illus- 
trates the switchboard in use on the fire-control platform. 


N.2 
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The whole board is enclosed in a special containing box 
made of zinc and brass with a watertight lid, having special 
tightening screws and a padlock. The switchboard is also 
enclosed in a metal frame which is arranged for ready removal 
80 as to expose the connections. Within the box are a hand 


Fic. 1.—TELEPHONE SWITCHBOARD ON FiRE-CONTROL PLATFORM. 


set with cord and plug, a breast transmitter with cord and 
plug and a headgear receiver with cap. 1n the illustration the 
latter may be seen on the shelf at the top of the box imme- 
diately above the switchboard. On the switchboard itself 


Fic. 2.——GvN TOWER TELEPHONE OUT OF USE. 


are drop indicators with buzzer contacts, speaking switches, 
buzzer, buzzer switch, signal switch and switch-hook for hand 
set. At the back of the board are 32 line terminals with con- 
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tact springs in groups of four terminals each. These are сате- 
fully marked to indicate the nature of each particular circuit. 

The switchboard in the conning tower is similar to that 
illustrated for the fire-control platform, the principal point of 
difference being an additional number of keys and drops. 
There is also only a hand set for listening and speaking. 
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Е! с. 3.—CoNNECTION DIAGRAM FOR SPEAKING BETWEEN FIRE CONTROL 


PLATFORM AND GUN TOWERS. 


The type of telephone instrument used in the gun towers is 
shown in Figs. 2 and 4. This comprises a hand set with cord 
and plug, a buzzer, а push for signalling to the conning tower 


Fic. 4.—Gun Tower TELEPHONE IN USE, WITH LoUD-SPEAKING Новх 
IN POSITION. 


switchboard or the fire-control platform, and four-point jack 
and a loud speaking horn, which can be fitted into the centre 
of the receiver. The whole fitment is enclosed in a zinc and 
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iron box, which can be made watertight by thumb screws. 
Fig. 2 shows the hand set and horn placed in the box when 
not in use, and Fig. 4 illustrates the apparatus as hung up 
‘for use. 

In Fig. 3 a diagram is given of the speaking connections 
between the fire-control platform and the gun towers, and 
indicates how the various circuits are arranged for this par- 
ticular communication. When calling up the gun tower from 
the switchboard on the control platform the speaking switch 
and the key of the number wanted are pressed down and a signal 
is given by pushing the switch marked “ Signal.” The answer 
from the gun tower is taken through the headgear receiver. 
When finished, the speaking key is placed in the normal 
position. In the gun tower itself the signal above mentioned 
starts a buzzer, the hand set is taken off the hook and placed 
in the usual position, and the listening key is pressed down. 
When it is only required to listen to the fire-control platform 
the horn is placed in the receiver and the hand set is left on the 
hook (see Fig. 4). The operations in the reverse direction— 
that is, the speaking between the gun tower and the fire-control 
platform—are equally simple. А signal is given from the gun 
tower and the answer is taken on the fire-control platform 
through the hand set. This signal is noticed on the fire-con trol 
platform bv the fall of an indicator shutter. The buzzer cir- 
cuit is closed and remains so until the shutter is raised. The 
speaking switch corresponding to the indicator is then pressed 
down and conversation commences. When finished, the 
speaking switch is returned to the normal position. It is also 
possible to communicate in both directions between the fire- 
control platform and the conning tower, and the conning tower 
an communicate with the other 11 telephone instruments 
when the switchboard on the fire-control platform is cut out. 
We are indebted to the British L. M. Ericsson Co. for the 
above details and illustrations. 


А Diver's Electrical Life-Line. 


Àn important part of every diver's equipment is the system 
of life-lines whereby communication can be effected from the 
bottom of the sea to the attendant boat. It is not surprising 
to find that the telephone has been largely used for this pur- 


Messrs. CALLENDER’S CABLE & CoNSTRUCTION Co.’s DIVER'S LirE-LINE: 


pose. In the past this telephone communication with the 
‘diver has been established by means of wires laid up in the 
Tübber air tube or by means of wires laid up in the hauling 
Tope or life-line attached to the diver. In the former case, 


any fracture of the wires in the air tubes necessitated the pur- 
chase of new tubes, which was an expensive matter; in the 
case of the old life-lines, an extension of these, due to expansion 
or strain, resulted in the fracture of the telephone wires. 

To combat these difficulties Callender's Cable & Construc- 
tion Co. have designed а special diver's life-line, in which the 
telephone conductors consist of à number of small wires, giving 
great flexibility, and these are laid up on a central rubber core 
and insulated with high-class rubber. These insulated tele- 
phone conductors then form the centres of the strands of the 
manila life-line, with the result that such life-line can be 
stretched to breaking point before there is any fracture of the 
telephone wires. The ordinary standard rope supplied is 
tested to carry 1 ton. 


Marine Type Telephones. 


It is not surprising to find that the telephone is just as 
useful on board ship as it is on land, though, owing to the much 
smaller space covered and the essentially different conditions 


Fic. |. 


in which the instruments work, it must, of course, vary in 
constructive details. Messrs. Gent & Co., of Leicester, have 
long paid a great deal of attention to this class of work, and in 
Fig. 1 we illustrate an instrument which is designed by them 
speciallv for ship use. It works on the central battery system 
with a lamp signal annunciator. By these instruments state 
rooms and saloons can be put into communication with the 
service departments of the vessel. The instruments consist 
of a combined transmitter and receiver of the Post Office type, 
contained in a polished teak case, along with the relay, press 
button and fixed cradle support. To call up, the button is 
pressed ¿nd lights a lamp signal on the exchange board. 
Dire:t t1. button is released the bell ceases to ring, but, on 
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Fic. 2. Fic. 3. 


the other hand, the lamp remains alight until the plug is 
inserted into the jack by the exchange operator. Special 
features of this system as regards the exchange working are 
that there are no moving parts, while it is claimed that the 
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apparatus is simple and reliable. The annunciator consists 
of a polished solid teak case, fitted with lamp signals for work- 
ing on a 4-volt circuit, together with jacks, plug and board, as 
well as a call bell and the operators’ combined instrument. 

Another system, which has been designed by Messrs. Gent 
& Co., is one by which the ordinary bell indicator is used as an 
annunciator. Separate telephones, like the one shown in 
Fig. 2, are placed in the various state rooms and communicate 
direct with the indicator. This system has been recently 
installed on the ss. '* Eskimo,” recently built by Messrs. Thos. 
Wilson, Sons & Co. The advantage of the instrument is that 
the cradle carrying the combined instrument is fixed and is not 
of the rocking type, while the lines can be used for bell ringing 
without interfering with the telephone apparatus. 

Another interesting telephoneapparatus made bv this firm is 
the Parsons-Sloper secret intercommunication telephone, Fig. 3, 
With these instruments conversation can be effected by direct 
calling without the delay of passing through an exchange. At 
the same time, it is claimed, there 1s no cross-talk when several 
couples are speaking, conversation being secret. А feature of 
this svstem, which should be found as useful on board ship'as 
on land, is that immediately on ringing up and before speaking 
takes place the calling operator knows И the instrument 13 
already engaged, if the attendant at the instrument is absent, 
and the moment the latter comes to speak. 

Telephones in watertight metal cases are made tor use on 
bridge or other exposed positions, 


Adnil Ships’ Telephones and 
Hooters. 


In designing a telephone for use on board ship care must be 
taken so to arrange the apparatus that it suffers the minimum 
of damage from the constant vibration. It must also be 


Fic. 1.—Архи, CALLING TELEPHONE. 


strong and watertight. Recently the Adnil Electric Co. have 
been considering these prob'ems, with the result that thev 
have produced an interesting instrument for telephonic pur- 
poses on board ship. 

1А high-frequency converter is used, consisting 
pole charger and transformer. This arrangement, which takes up 
very little room, is enclosed in the case of the calling telephone 
(Fig. 1) and serves the double purpose of calling generator and in- 


of a combined 
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duction coil. A battery of two ordinary dry cells is contained in 


the lower part of the telephone. Pressing the calling push con- 
nects the primary side of the vibratory converter to the two-cell 
battery. Theconverter transforms this direct-current supply of 
about 3 volts into an alternating current of 35-40 volts which is 
sent out to line. The alternating current being of a very high 
frequency causes the receiver of the “ called " instrument to 
emit a loud hoot or blast. This is sufficient to attract the 
attention of the wanted party, who then merely waits for the 


Fic. 2.--Архи, RECEIVING TELEPHONE. Fic. 3.— Архи, ELECTRIC HOOTER. 


message. It is not necessary for him to go nearer than two or 
three yards from his telephone, as the words spoken inte the 
transmitter of the " calling " telephone are loudly reproduced 
by the receiver of the * called" telephone, whilst any words 
spoken by the “ called ” party within a distance of a few*yards 
of his transmitter are clearly audible in the receiver of the 
“calling” instrument. The "called" or “receiving ”, tele- 
phone shown in Fig. 2 is mounted on a cast-iron pedestal, the 
top aperture being the combined hooter and loud-speaking 
receiver, and the lower one the transmitter. In this way, loud 
speaking is obtained with a small current, an arrangement 
which possesses the advantage that “ caking " or “ frying ” 
in the transmitter 1s avoided. 


Fro. 4.— ANOTHER TYPE or Архи, ELECTRIC] HOOTER, 


The illustrations, Figs. 3 and 4 show, the Adnil electric 


‚ hooters for ships’ use. The sound produced by these instru- 


ments is very loud and penetrating. They are arranged to 
work from a direct-current supply of from 3 to 220 volts. 
These instruments are actuated by a high-frequency vibratory 
generator somewhat similar to that used in the loud-speaking 
telephones. From a supply of anything between 24 and 220 
volts, one vibratory generator is capable of actuating simul- 
taneously as many as eight large cast-iron hooters installed 
in different parts of the ship. The hooters are all connected 
Up in series with the secondary terminals of the generator, 
and are actuated by one press button or switch fitted in any 
convenient place in the ship or on the navigating bridge, and 
subject to the control of the officer in charge. - 
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Ship S Í Telegraph S. | where inthis issue. The system of circuits fitted in the “ Swift- 


sure ” is shown in the accompanying diagram, Fig. 2. It will 
be noticed that there are three hand transmitters, any one of 
| | which can work either of the receivers fitted at the hand ог 

To take the place of the mechanically connected mstru- steam-steering stations while the receiver in the forward 
ments at present in use, an electric engine-room telegraph has steering position can only be actuated by one of the two forward 
been placed on the market by Messrs. Siemens Bros. & Co., who transmitters. The hand transmitters are usually mounted on 
claim that this apparatus embodies several advantages over deck pedestals, as shown in Fig. 3, illustrating an actual instru- 
the mechanical type of apparatus. ment fitted in the “ Swiftsure ” (then the Chilian ship “ Con- 

Any number of order-giving instruments can be employed, stitucion ”). They work on precisely the same principle as the 
which only require the movement of a switch to change the automatic transmitters, differing merely in details of construc- 
control from one to any of the others. This can be done tion, and in the fact that the switch is moved by hand instead 
instantly, without regard to the relative orders appearing оп of automatically through the coupling rods. The transmitters 
the different transmitters, the engine-room instrument im- can be fitted with illuminated dials, if required, and the switch 
mediately registering the order appearing on the transmitter 
to which it is connected. This, of course, is not possible with 
the mechanically connected apparatus, and can only be effected 
by positive action instruments such as the one in question. 
The system of transmission is the same as that used in the 
Siemens gun fire control apparatus, which has been largely used 
in the service and gives every satisfaction ; by this system there 
is only one position possible for the pointer on the engine-room 
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Fic. 1.—S1EMENS ENGINE Коом TELEGRATH Fic. 2.—CoNNECTIONS OF STEERING TELEGPAPH: Fic. 3.—JLLUsTRATION OF HAND TRANS: 
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H.M.S. “ SwiF1StRE).” 


instruments for each position of the handle on the bridge for the illuminating lamp (fitted inside the instrument 

instrument. shown on the dial of the hand transmitter immediately below 
The transmission is independent of the speed of movement the central spindle. 

of the transmitting handle, and can be accomplished instantly 

by moving the handle from one order to another. This is an 


advantage over the mechanical type. Moreover, the receiver Fla shing kamp for Night 


pointer stops absolutely definitely on the centre of the order 


space on the dial, irrespective of the distance between sender A 
= receiver, with no possibility of interference due to back- Signalling. 
ash. 


The Morse code is used at sea for night signalling, and with 
a suitable lamp and key a series of rapid flashes can be given. 
Where a ship is not wired for electric light a shutter must be 
used in front of an oil light, to send the flashes; but this 
method is slow and clumsy. The incandescent electric lamp, 
which is intended to be installed in the engine room. and especially the mela Mamen рабо afores om 

In H.M.S. “ Triumph " and * Swiftsure,” as wellasin many Just the right type of illuminant for Morse signalling. The 
ships of the Japanese Navy, a complete system of steering Wightman flashing lamp, made by Wm. MeGeoch & Co., 
telegraphs has been provided by Messrs. Evershed & Vignoles, Glasgow, utilises a metal lamp for signalling and a oe 
naddion tothe standard belm indicator gear d escribed else- amp as a resistance and a source of light for two sunk glasses 


The instruments on the bridge and in the conning towers 
have reply pointers actuated from the engine-room instruments. 
The position of this pointer will immediately register the last 
order given to the engine room, on changing the control from 
one instrument to another. Fig. 1 shows the instrument 
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engraved with the Morse alphabet. The metal lamp is enclosed 
in a lantern fitted with a circular dioptric lens. The lamp- 
holder is fixed to а removable brass tray in the bottom of the 
lantern, the tray being secured by two locking screws. А 
Btout flexible cord connects the lamp with the Morse key, 
which is enclosed in a watertight box (Fig. 1). This box also 
provides for the insertion of a two-pin plug which serves to 
lead in the current from any convenient lamp-holder. 

The key projects from the front of the box (Fig. 2) and it 
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effect is that the flashes are checked on the illuminated alphabet 
box by the action of the carbon resistance lamp. Further, 
the life of the metal lamp is increased because a small amount 
of current is always flowing, thereby heating the filament to a 
slight extent. 

The entire equipment is extremely simple, as no condenser 
is necessary ; the current consumption is also very low. The 
lamp has, we understand, been thoroughly tested at sea, and 
the signals can be distinguished to distances of 10 and 15 


Jar | 


may be operated by hand or foot as required. The alphabet ^ miles. Messrs. McGeoch have fitted upwards ot 40 ships with 
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FLASHING LAMPS. 


is illuminated by the carbon resistance lamp already mentioned, ^ this flashing apparatus. They are also makers of the well- Т. 
and the metal lamp in the lantern is normally always at а dull known Duplex Patent Ships’ Light Indicator, which has been : я 
glow. When signalling, the depression of the key cuts out the specially designed for use with twin filament lamps, as recom- 


carbon lamp and puts the metal lamp on full voltage. The ^ mended by the Board of Trade for ships’ signal lamps. a 


Pric: 9s. nett. Over 220 Illustrations. б 


Electricity Meters, |. 


Their Construction and Management. | 
A THOROUGHLY PRACTICAL MANUAL FOR CENTRAL STATION ENGINEERS, DISTRIBUTING ENGINEERS AND STUDENTS, 
Ву С. Н. W. GERHARDI. 


This valuable Practical Manual on the Management of Electricity Meters forms a volume in Тнв Exzornictan”™ Series. The Author 
has had many years’ exceptional experience with Electricity Meters in connection with the Meter Department of the largest electricity supply 
undertaking in the Kingdom. Mr. Gerhardi's intimate acquaintance with the working of all existing meters on the market and with the detail 
of their construction and management, is a guarantee that the book will meet the requirements of those engaged in work in which the Electricity 


Meter forms an essential part. In tbe division of the book devoted to ‘‘ Testing" Mr. Gerhardi’s unique experience will prove cf the greatest 
service to supply station engineers and managers. 


Very full Chapters on TESTING, and PRACTICAL HINTS to METER INSPECTORS, ёс. 
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Wireless Telegraphy for Marine Inter- 


Corntnubication. 
Bv W. W. BRADFIELD. 


(Of Marconi's Wireless Telegraph Co., Ltd.) 


Summary.—After discussing the advantages and progres of wireles: telegraphy for marine purposes, the author describes the Marconi plant 
used on board ship in detail. This may be classified as transmitting, receiving and emergency apparatus. „In conclusion, particulars are 
given of the number of naval and mercantile marine stations in operation in the various countries. 


Wireless telegraphy is now regarded as an essential part of 
the equipment of large ocean-going passenger vessels. It has 
reached this position partly through the sensational evidence 
afforded by the incidents of the ss. “ Republic” and the ss. 
“Slavonia” аз to how invaluable it may prove to ships in 
distress, but mainly through the experience gained regarding 
the general usefulness of an extended means of marine commu- 
nication. Numerous cases have been published from time to 
time showing how passengers have made use of the facilities 
for sending messages to and from ships on the Atlantic and 
other routes. In the professional circles of the mercantile 
marine, however, more importance is attached to the fact that 
wireless telegraphv has destroyed the isolation of ships at 
sea. Apart from the anxieties thus relieved and the risks 
of loss and delay thus diminished, there are many economies, 
ш connection with embarkation and disembarkation, which 
may he arranged when messages can be sent to ships at any 
point on their course. These points need not be laboured. 
The fact that in Lloyd's Register each, ship carrying wireless 
apparatus is specifically marked, and that a special section of 
such ships has been added, shows that wireless telegraphy 


has attained an assured position among shipowners and under- - 


writers. 


Recent progress to this position has been very rapid. Atthe 
beginning of 1909 (after eight years of development) there were 
125 ships of the mercantile marine fitted with Marconi appa- 
tatus. Atthe end of 1909 the number had risen to nearly 300, 
314 at the present time the total is about 350, and is continuing 
to increase at a high rate. This increase has been accom- 
panied by a marked development in the number of land stations 
erected, in course of erection and under consideration. And, 
apart from these conspicuous developments, the use of wire- 
less telegraphy has become practically universal in our own 
and other navies, having been extended from battleships and 
cruisers to destroyers and submarines. There is every indica- 
tion that what is now standard practice in the Navy will tend 
to become so in the mercantile marine—that is to say, the 
example set by the leading passenger steamship lines will be 
followed by all ocean-going and Channel passenger boats and 
also by cargo boats. The advance will probably be cumulative, 
as each installation on sea or land increases the value of the 
Service to every ship making use of it. а: 

It 18 interesting at this stage to survey the progress made on 
the principal trade routes. | 

orth Atlantic.—This is the route where wireless telegraphy 
as been most developed, owing in a large measure to the chain 
of shore stations established by the Marconi Company in Great 
ritain, Canada and the United States. All the leading vessels 
ply Ing between European ports and North America are 
equipped, the total being 130, belonging to British, French, 
rman, Dutch, Italian, United States and Greek companies. 
nder an agreement made last vear, the shore stations of 
the Marconi Company in Great Britain passed into the hands 
of the Post Office, with the exception of the high-power 
stations at Poldhu and Clifden, the former being used for the 
transmission of news to Atlantic liners and the latter for the 
trans-Atlantic service. 

South Atlantic.—The great route between Europe and South 

erica comes next in order of importance. Eighty-five ships 


are already equipped, owned by the Royal Mail "еа 
Packet Co., the Koninklijke Lloyd, and the principal Italian 
companies. With the completion of the long-range station 


Fic. 1.—TRANSMITTING CABIN ON ss. “LUSITANIA.” 


at Coltano and the erection of shore Stations in Brazil and 
the Argentine, further developments in this important trade 
route are certain to take place. Coast stations have been 
erected at Guaratiba, Ponta Negra, Ilha Raza and Rio de 
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Janeiro, in Brazil; at Punta del Este, in Uruguay; and at 
Bernal, in Argentina, on the River Plate. 


South African.—Substantial progress has been made on this 
route. The Aberdeen Direct Line (Rennie Brothers) has used 
wireless telegraphy for some time, and the Union Castle has 
made a start with the ss. “ Balmoral Castle.” A Marconi 
station is in course of erection at Durban, and when it is ready 
the White Star liners in the New Zealand service will be fitted. 
The White Star Australian boats are all being equipped. 
Further advances will follow the erection of shore stations by 
the Cape Government. 


Eastern Route.—The potentialities of wireless telegraph 
developments on the great route through the Mediterranean to 
India, China and Australasia are enormous. Eleven P. & 0. 
vessels and 16 Dutch vessels trading to Java are already fitted 
with Marconi apparatus. The ss. “ Otranto," of the Orient 
Steam Navigation Co., is the first ship of this line to carry 
an equipment, and it is intended to fit the entire fleet 
during the coming season. The Commonwealth Government 
has made a beginning with a scheme for a series of shore 
stations, and arrangements are being undertaken for a number 


of stations at points intermediate between Australia and this 
country. 
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Fic. 2.—EqQv1PMESNT ON ss. ** ONWARD,’ 


The development of regular communication between an 
increasing number of moving stations has necessitated not 
only a carefully devised organisation, but a uniform method 
of working. This, in turn, has necessitated a practical stan- 
dardisation of apparatus. At the same time, the demand for 
absolute reliability in the hands of ordinary operators has led 
to the evolution of a type of apparatus which is free from com- 
plications and is constructed to work continuously without 
derangement. From the accompanying illustrations it will be 


observed that most of the working parts are contained in solid 
boxes, which protect them from damage and limit the respon- 
sibilities of the operator to superficial adjustments and the 
ordinary business of receiving and transmitting messages. The 
advance in electrical design has been accompanied by a close 
attention to mechanical detail, with the result that failure on 
the part of the apparatus itself is practically unknown. 


WIRELESS ÁPPARATUS. 


These points will emerge more clearly from the following 
detailed description of the standard 13 kw. Marconi set usually 
installed'on ships. The everyday transmitting range of these 
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sets varies from 70 to 300 nautical miles, according to the height, 
length and.shape of the aerial, these factors being determined 
in turn by the dimensions of the ship; while the night range 
may be anything from two to three times the day range, 
according to the conditions of the atmosphere. They are 
designed to produce waves of 300 and 600 metres, with a 
simple change-over; and the receiving apparatus provides 
for tuned reception of all waves between 100 and 2,500 metres, 
the range of reception depending upon the aerial available and 
the power of the corresponding station. 


Ес. 3.—Gray Macnetic Revay Kery. 


Current (D.C.) is obtained from the ship’s mains and led to а 
rotary converter, which supplies alternating current to the 
main terminals of a switchboard. (Emergency apparatus 18 
always installed for working off a battery of accumulators in 
the event of the ship’s supply failing—as was the case with the 
“ Republic" after the collision.) The converter is designed 
to give an output of 13 kw., and to take current from the direct- 
current supply available. It has four poles, and runs at 
1,500-1,800 revs. рег min.. with a frequency of 50 to 60 periods. 
Variation in speed is obtained by the field regulator. 

Transmitting Apparatus.—The low-frequency circuits con- 
sist of an adjustable inductance, the coils of a magnetic relay 


Fis. 4.—Spark DIscHARGER IN Box. 


key, and the primary of a potential transformer connected in 
series and then to the two-line terminals of the switchboard. 
This circuit is opened and closcd by the main switch, and 
operated Ly a Morse key actuating electrically the relay key. 
(Figs. 1, 2 and З.) 

The secondary of the potential transformer connects at the 
discharger through two air core protecting chokes with the 
primary high-frequency circuit. The transmitting condenser 18 
connected to one side of the discharger and primary high 
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frequency tuning inductance to the other side. Between them 
is connected the primary of an oscillation transformer or trans- 
mitting jigger. The secondary of this transformer is connected 
at one end to the aerial and at the other to the top plate of a 
micrometer spark-gap, the bottom plate being “ earthed” by 
connection with the iron shell of the ship. А tuning lamp and 
choke are put in shunt with a short length of the wire con- 
necting the jigger secondary to the micrometer spark-gap. The 
transmitting set is completed by an aerial tuning condenser, 
which is used only when it is necessary to decrease the natural 
period of the aerial circuit in the transmission of the 300-metre 
wave, 


Receiving Apparatus.—The connection of the receiving appa- 
ratus with the aerial circuit is made at the top plate of the first 
micrometre spark-gap. From here a lead is taken to the 


Fic. 5.—INDEPENDENT Grass PLATE CONDENSER Parts. 


aerial terminal of the tuner, the earth terminal of the tuner 
being connected to the bottom plate of the micrometer spark- 
Bap. 

The primary terminals of a magnetic detector are connected 


to the tuner, and the secondary terminals to a telephone and 


shunting telephone condenser. 

Emergency Apparatus.—In this a battery of accumulators, 
charged by the ship’s dynamo, provides current to work an 
induction coil. A separate key is used for operating: or, in 
the cases where a special change-over switch is provided, one 
key is used for operating both circuits. 
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Spark Discharger.—The mushroom-shaped electrodes, which 
are of cast iron, are mounted on ebonite insulated brass rods 
and placed in a teak silence box lined with asbestos and lead. 
(Fig. 4.) Lime is placed in a removable zinc tray to absorb 
the acid produced by the spark. The gap is adjusted by 
turning the electrodes on their threaded brass supports. A 
protective point spark-gap shunting the main gap 1s set for a 
fixed gap to protect the condensers against excessive voltage. 


Half-plate Cendenser.—This is in two parts, each with 36 


Fic. 6.—INDEPENDENT Grass PLATE CONDENSER IN CASE, 
PARTIALLY ASSEMBLED. 


glass plates interspaced with 35 sheets of zinc. Ninety-four 
plates are active, the others being guard plates. They are 
14 in. thick, and are individually tested to 27,000 volts. "The 
container is filled with high-flash insulating oil. For the short 
wave the two parts of the condenser are connected in series, 
and have a capacity ot about 0-016 mfd. With the long wave, 
in parallel. the capacity is about 0-065 mfd. — The condenser is 
seen in Figs. 5 and 6. | 
Variable Coupling Oscillation Transformer or Transmitting 
Jigger.—The primary and secondary windings are provided 


respectively bv two coils of heavily insulated wire, the former 


Fic. 7.—BRADFIELD INSULATOR. 


и ' The aerial lead-in is connected, by means of a flexible wire, 
to a socket on an insulating pillar, which in turn is connected 
to one end of the induction coil secondary, the other end of 
which 13 connected to earth. When receiving, the aerial ter- 
minal of the tuner is connected bv a flexible and plug to the 
socket on the insulating pillar. | 


DETAILS OF APPARATUS. 

A full description of the details of the apparatus would 
occupy too much space, but the following particulars include 
the salient points about the more important parts of the 
transmitter 


of one turn and the latter of seven turns. It is at this point 
that the wave-generating and wave-radiating circuis are 
coupled together. For the purpose of adjusting the coupling 
between the circuits the secondary is made to slide laterally 
over the primary. On each oscillation transformer is a scale 
which gives approximately the percentage coupling between 
the two windings. | 

Aerial Tuning Inductance.—Tappings are made at various 
points on 20 turns of insulated wire and brought to eight 
insulated terminals in front of the box. | 

Aerial Lead-in.— This is a $ in. metal rod in a long ebonite 
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tube, which passes through a cast-iron gland fixed on the roof 
of the cabin. А zinc cone is fitted to the external end of the 
rod to ensure that a considerable length of the ebonite will 
remain dry in all cireumstances. А shackle head on the cone 
takes the strain of the aerial, and prevents the connection being 
worked loose by the vibration of the aerial wire. Three ebonite 
discs spaced along the external part of the ebonite tube pre- 
vent surface sparking in event of heavy weather causing the 
insulator to be wet with salt spray. (Fig. 7.) 

Earth Arrester Terminal.—This consists of two round brass 
plates separated generally to about 0:01 in. by discs of mica. 
The wires to the ship's earth connect with the bottom plate. 
The top plate (seen in Fig. 8) is connected to the earth of the 
oscillation transformer and the aerial terminal of the tuner. 


Fic. 5.— EARTH ARRFSTER TERMINAL. 


When transmitting, the top plate sparks on to the bottom 
plate and connects direct to earth. When receiving, the top 


plate remains insulated and the aerial oscillations find their’ 


wav to earth through the tuner. The terminal, while serving 
as an automatic switch, also provides protection for the 
: aerial against lightning. 

Multiple Tuner.—A means of tuning to the incoming signals 
of one given wave-length, and eliminating the signals of all 
other wave-lengths, is provided bv three inductivelv coupled 
adjustable circuits, the first connected to the aerial and the 
third to the magnetic detector. The full range of 100 to 
2,500 metres is obtained in four steps bv a triple four-way 
switch, which simultaneously alters the amount of fixed 


Fico. 9.—MacGNETIC DETECTOR. 


inductance and capacity in each circuit. Accurate tuning 
13 obtained bv an adjustable tuning inductance and variable 
condenser in all circuits. Injury to the instrument when 
transmitting 13 prevented bv a micrometer spark-gap, which 
automatically shunts the aerial terminal to earth. 
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Magnetic Detector.—' This instrument has been described so 
often that particulars would be superfluous. It may be men- 
tioned that for the greatest intensity of signals the two per- 
manent magnets should be placed with like poles together over 
the coils. This arrangement, however, introduces a low noise 
in the telephone termed “ breathing." If the magnets are 
placed with unlike poles together, one of them well down on the 


= 
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coils and the other with its inside limb at a certain distance 
up the inside limb of the first magnet (the correct position being 
found by test), the “ breathing " becomes negligible, at the 


expense of a very slight decrease in the intensity of the signals. 
The detector is seen in Fig. 9. 


Wavemeter.—A wavemeter is provided to enable the trans- 
mitting circuit to be correctly adjusted to the international 
waves of 300 and 600 metres. It 
consists of an inductance coil with & 
fixed number of turns connected to an 
adjustable condenser. Across the con- 
denser is shunted a high resistance 
asymmetrical crystal in series with 8 
double-head telephone. The condenser 
13 adju3ted until signals are loudest in 
the telephone. А table affixed to the 
lid of the wavemeter gives the wave- 
length corresponding to each con- 
denser reading. The range of the 
standard apparatus is from 200 to 800 
metres. 

Aerials and Aerial Insulators. —Bare 
silicon bronze wires. are used for the 
acrials, The overall dimensions depend 
on the design of the ship. In shape 
the aerials are either a twin Loratwin 
T, the spacing between the twins being 
12 ft. А 12 ft. би. ash spreader usually supports the aerial at 
eachend. Тһе spreader has two bands, each with two lugs, one 
taking an aerial strain insulator and the other one leg of the 
spreader bridle, the bight of the bridle being in turn made fast 
to the halyard. The strain insulator commonly in use for 
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short aerials is 3 ft. long and circular in section, composed of W ednesday, May 4th.—continued. 
Palmer cord encased in rubber and vulcanised. It is designed 1.40 p.m. Communicated with Ryndam. 
for a working load of 10 cwt. and a breaking load of 30 cwt. on pom. " Crookhaven. 
x А k .40 p.m. 35 Crookhaven. 
Long aerials are supported on larger Insulators in the same 1.20 p.m. ” “La Bretagne." 
manner. Each insulator is covered with a special insulating 11.56 p.m. K Crookhaven. 
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Fre. 11.—CONNECTIONS ОЕ 14 Kw. CONVERTER SET. 


Reference to Wiring: LC= 7, Lead Covered. F= y; Lead Covered. M=Silk : =N і 
B— H.F, Copper strip connectors. D- Dynamo Flex. E- Earth Wie 10: тС 19.10 Bare Copper. d PES Cable 
preservative compound to protect the rubber and furnish a Thursday, May 5th. 
non-hy groscopic surface. The arrangement is seen in Е ig. 10. 12.45 a.m. Communicated with “ Sardinian ” and Crookhaven 
Fig. 11 is a diagram showing the connections of wireless 1.0 a.m. Receiving from Poldhu. 
equipment on board ship. 3.5 a.m. Communicated with Crookhaven. 
3.20 a.m. > “ La Bretagne." 
WIRELESS TELEGRAPHY IN OPERATION. n a.m. „ “ Victorian." 
It is practically impossible to give any idea of the extent to 4.10 iin Ж г и ” 
which wireless transmission is in operation, not only on pas- 8.0 a.m. 5 “ Cymric.” 
senger vessels, but in the case of cargo boats, cable-laying ee a.m. „ “ Cymric.” 
vessels, lightships, private yachts and other classes of vessel dd iy i os р. 
apart from the navies of the world. But the following list of 10.0 am. ji « La Bretagne." 
| Я communications effected day by day in the case of a typical 11.40 a.m. И “ Cincinnati." 
Atlantic vessel will indicate the importance of wireless tele- 2.30 p.m. Е “ Cincinnati.” 
graphy in one of its Most conspicuous phases—a trans-Atlantic ls ES а т ME | а 
voyage on а large liner :— oy ANS C M DOLOR Grosset and 
5.0 . Tuesday, May 3rd. | 4.15 р.т. 9 Б Numidian.” 
oe p-m. Ship left landing stage. 5.30 p.m. е “ Mount Temple.” 
745 p-m. Communicated with “ Cymric." 6.19 p.m. » “ St. Paul.” 
и p.m. С Rosslare. 7.15 p.m. М “ Mount Temple.” 
ae p.m. b Tm Megantic." 8.30 p.m. » “ Mount Temple." 
11:30 pm; » “ Campania." 9.30 p.m. " < Mount Temple.” 
iod nur » Liverpool. 10.40 p. m. w s St. Paul,” “Victorian,” and “ Kadet 
Т Wednesday, Мау 4th. « Wilhelm der Grosse.” 
a a.m. Communicated with Rosslare and Liverpool 11.40 p.m. M Cincinnati." 
>, №1. Receiving Press from Poldhu. | ) 
20 a.m. Communicated with Rosslare and “ Megantic." | Friday, May 6th. 
js on 2 Scheveningen. 12 Mid. Communicated with “ Cedric.” 
2.19 a.m “С ta 12.55 a.m. “ St. Paul” and “ Vietarion ” 
is » ymric. | 20.0» . Каш апа “ Vict . 
ны a.m. с Crookhaven. 1.0 a.m. Receiving from Poldhu. PERSE 
T a.m. | Ө “ Majestic.” 2.50 a.m. Communicated with “ Cedric.” 
i 0 a.m. Arrived Queenstown. 3.0 a.m. Уз Scheveningen. 
9.40 a.m. Communicated with Crookhaven. 3.5 a.m. ” “ Amerika." 
Aon a.m. 2 Ryndam. 3.12 a.m. T “ Kaiser Wilhelm der Grosse." 
11.5] am, ” T Sardinian.” 3.15 a.m. „э Cedric." 
D Ñ a.m. : “ Cymric ” and “ Monmouth." | 3.20 a.m. » “ Graf Waldersee " and “Ктоошапа.” 
12 м Crookhaven. | 3.50 a.m. ” “ Victorian,” 
-56 p.m М Crook kaveri 4.40 a.m. P “ Cedric.” 


20 p.m. » “ Iroquois " and Crookhaven. 8.40 a.m. » “ Kaiser Wilhelm der Grosse.” 
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9.20 a.m. 
11.25 a.m. 
12.6 p.m. 

2.55 p.m. 

8.45 p.m. 

9.40 p.m. 


11.50 p.m. 


1.0 a.m. 
3.1 a.m. 


2.0) a.m. 
1.30 a.m. 
8.0 a.m. 
11.55 a.m. 
S.S. T. 
11.35 a.m. 
12.10 p.m. 
12.25 p.m. 
12.33 p.m. 
„ЗИ p.m. 
40 p.m. 
40 p. m. 
10.0 p.m. 


© 5-1-1 


12.10 a.m. 
12.35 a.m. 
12.47 a.m. 
].5 a.m. 
2.35 a.m. 
3.17 a.m. 
3.46 a.m. 
7.12 a.m. 
8.06 a.m. 
8.40 a.m. 
8.41 a.m. 
8.53 a.m. 
11.20 a.m. 
]2 Noon. 


1.20 p.m. 
5.10 p.m. 
7.40 p.m. 
8.10 p.m. 
10.0 p.m. 


12.20 a.m. 


dames 


.20 a.m. 
1.30 a.m. 
2.0 a.m. 
3.45 a.m. 
6.10 a.m. 
6.10 a.m. 
6.20 a.m. 
7.40 a.m. 
4.9 a.m. 
М.Т a.m. 
8.45 a.m. 
9.30 a.m. 
9.35 a.m. 

10.35 a.m. 

[1.55 a.m. 


2°36 p.m. 
2.50 p.m. 
1.55 p.m. 
2.16 p.m. 
2.30 p.m, 


4.29 p.m. 
6.50 p.m. 
8.50 p.m. 
0.55 p.m. 
10.15 p.m. 


8.40 a.m. 
8.15 a.m. 
].25 p.m. 
1.40 p.m. 
1.44 p.m. 
2.50 p.m. 
6.45 p.m. 
6.50 p.m. 
7.10 p.m. 
11.50 p.m. 
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Friday, May 6th.—Continued. 


Communicated with 


* Kaiser Wilhelm der Grosse." 

* New York." 

** Cedric." 

* Kaiser Wilhelm der Grosse.” 

“ Kronprinz Wilhelm." 

“ Kaiser Wilhelm der Grosse” and 
“ Kronprinz Wilhelm." 

* Kaiser Wilhelm der Grosse." 


Saturday, Мау "ith. 


Receiving from Poldhu. 
Communicated with * Kaiser Wilhelm der Grosse.’ ‘ Kron- 


prinz Wilhelm,” and Graf Walder- 
Cape Race. see. 
`` Kaiser Wilhelm der Grosse." 
“ Kronprinz Wilhelm." 
* Chicago." 


“ Kaiser Wilhelm der Grosse.” 
* Carmania.” 

“ Carmania.” 

** Zeeland.” 

* Prinzess Irene." 

“George Washington.’ 

* Adriatic." | 


Receiving from Cape Cod. 


Sunday, May 8th. 


Communicated with ^ La Lorraine." 
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,» 


“ President Lincoln." 

Cape Race. 

e Adriatic." 

“ Kaiser Wilhelm der Grosse." 
“Oceanic.” 

“ President Grant.” 

" Argentina.” 
“La Lorraine.’ 
“ Martha Washington,” 

Cape Race. 

“Graf Waldersee.”’ 

" Argentina," 

Саре Race, " Graf. Waldersee,” and 
* Kaiser Wilhelm der Grosse." 

“ Rhein." 

* Kaiser Wilhelm der Grosse." 

" Corsican” " Empress of Britain." 

Sable Island. 


Receiving from Cape Cod. 


Monday, May 9th. 


Communicated with © Kaiser Wilhelm der Grosse" and 


Саре Race. 

" Empress. of Britain" and Sable 

“ Grosser Kurfust." (Island, 

" Empress of Britain.” 

Sable Island and “© Prinzess Irene." 

* Arabic.” 

Sable Island. 

Cape Race. 

** Finland." 

* Philadelphia." 

Sable Island. 

Sable Island. 

Sable Island. 

** Caledonia." 

Sable Island. 

“ Kaiser Wilhelm der Grosse" and 
Cape Race. 

** Prinzess Irene.” 

* Neckar." 

* Prinzess Irene.” 

* Neckar." 

“ Kaiser Wilhelm der Grosse,” 
** Oceanic." and Sable Island. 

Sable Island. 

“ Kaiser Wilhelm der Grosse." 

Cape Sable. 

Sable Island. 


Receiving from Cape Cod. 


Tuesday, Мау 0th. 


Communicated with '* Graf. Waldersee.” 


Siasconsett. 

Niaseonsett. 

" Prinzess Irene." 

“ Grosser Kurfurst.” 

Siasconsett. 

* Prinzess Irene.” 

Siasconsett. 

Cape Sable. | 
“ Kaiser Wilhelm IL." ` 
“ Nieuw Amsterdam." 

* Oceania.” 

Sagaponack 

Sagaponack. 
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Wednesday, May 11th. 


12.30 a.m. Communicated with Siasconsett. 


4.45 a.m. Tm Sagaponack. 
5.10 a.m. " Seagate. 
7.19 a.m. A Seagate. 
8.10 a.m. Seagate. 


9.40 a.m. Ship docked New York, station closed. 


It mav be of interest to observe that of all the communi- 
cations effected as above noted, in only one case, namely, that 
the Scheveningen (Holland) was the corresponding station not 
fitted with Marconi apparatus. 

The use of wireless telegraphy on cable-laving vessels, 
vachts and other special classes of ship is increasing. At pre- 
sent the following cable-laving boats and private yachts have 
been equipped by the Marconi Company :— 

PRIVATR YACHTS. 


8.y. “ Cassandra." 
s.y. '" Niagara." 


s. v. '! Iolanda.” 


s. v. "Atalanta" 
s y. “ Lysistrata.” 


s.y. ** Florence.” 
CABLE SHIPS. 


с.в. ** Colonia." 
ce.s. “ Buccaneer.” 


c.8. ** Mackay Bennett.” с.з. " Cambria.” 


The conditions under which cable-laving vessels have to 
work make the value of wireless telegraphy verv conspicuous 
in their case. Repairs have to be carried out at long distances 
from shore, and as a rule the vessels have to return to port 
before instructions regarding subsequent work can reach them, 
with the result that expensive delays are frequently incurred. 
An example of the service which wireless telegraphy тау 
render is supplied by the following extract (modified in details 
of wording ) from the log of a cable-laving ship :— 

On one oecasion we were repairing a cable some 180 miles from the 
west coast of England, and required further information about electrical 
tests from the shore. A message was sent and received by another 
steamer equipped with а Marconi wireless installation and relayed 
by her on to Eagland, the result being that in less than an hour we had 
а reply from London giving the desired information, and enabling the 
vessel to proceed with her cable-laving operations without delay. 

Considering that the inquiry was relaved, and necessitated a careful 
answer from headquarters, also relayed, the time occupied was remark- 
ably short. On another occasion, when the vessel was on her way home 
from the completion of a repair off Ireland, a wireless message was re- 
ceived ordering her to the coast of France for another repair, thus saving 
a useless voyage back to London. 

The standard equipment for marine work is either the 13 kw. 
set Just described or a 5 kw. set, where a dise machine takes 
the place of the spark discharger. Both sets are capable of 
exceeding their guaranteed limits. Рог instance, in the case 
of certain destrovers, the guaranteed range of transmission 
was 60 miles, but nearlv all of them exceeded 80 miles on their 
tests. In the case of a larger vessel, the guaranteed range was 
100 miles and the realised range was 185 miles. Another war: 
ship fitted with а 5 kw. installation exceeded her guaranteed 
range of 250 miles by more than 100 miles. 

As alreadv indicated, the number of wireless installations 
on shore and on ships is increasing so rapidly that up-to-date 
official statistics covering the whole of the world are impossible 
to obtain. The following figures, taken from the Bulletins of 
the International Telegraph Bureau, wil give some notion 
of the extent of the business, but thev must not be taken 
as complete, since certain countries have not ratified the Con- 
vention or made complete returns. 


ОТЕ Number cf naval No. of stations in the 
aa ship stations. mercantile marine. 

Great Britain .............. : 116: — 7 uoles 113 
Germany ллы... Оз. taal 67 
ИА à 140. ns 10 
Austro-Hunyary | ............. ZU ае m 
Belgium. iios eese eere zs =] донн 10 
СО оо | d^ ми == 
Denmark | ......... eere eeu 10 4 
Spain ..... ——— € 9. Бае == 
ое — Бе 15 
ранах SEL 7 15 
О ати 12: gane l 
Netherlands .................. аке 18 
Roumania _.................. — ее 5 
ВИЗ, корни E || ANNUS 2 
ЕО О ТИС 24 — еви == 
Brizh eR ЛИС 16 AOT — 

Totals- "nic sirve 521 — ; 260 
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WIRELESS 
= : MTM 


The Stmplest, Cheapest and most 
efficient Marine Set on the market. 


РГ ГИ 
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TRANSMITTER. 


Those interested are invited to call and see a Station 
working at the Laboratory of 


The British Radio Telegraph & Telephone 


COMPANY, LIMITED. 
—— Suppliers t» the Admiralty. — 
5, LONDON WALL BUILDINGS, 
FINSBURY CIRCUS, LONDON, E.C. 


B rino ad BRITRADIO LONDON." Telephone —2966 CITY. 


RECEIVER. 


Х саша са сЕБаа NE OE ee See ee шша се 
Marconi and Others у. The British Radio 
Telegraph & Telephone Company, Ltd. 
"^ 
Referring to the “ Warning" issued by the Marconi Wireless Telegraph Company, 
: Limited, the British Radio Telegraph and Telephone Company, Limited, hereby GIVE NOTICE 


that :— 


(1) They are defending the above-mentioned Action, and will use every means in 
their power to bring the same to a speedy trial. 

(2) They contend that they do not infringe the Marconi Patents. 

(3) Thev are prepared to fully indemnify all purchasers, vendors and users of their 


apparatus against any claim in respect of the Marconi Patents. 


(Signed) С. Е. HUDSON MATTHEWS & СО. 


32, Queen Victoria Street, E.C., 
Solicitors for 
THE British Влою TELEGRAPH & TELEPHONE Company LIMITED., 
of 5, London Wall Buildings, Е.С. 
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The Helsby WirelessSystem 


The rapid growth of commerce and the provision of improved | 


means of transit has rendered a corresponding extension of our 
methods of intercommunication a necessity. It has long been 
realised that, if a system of telegraphy or telephony which does 
not require the installation of conducting wires or cables were 
discovered, the field of operation of electrical communication 
would be vastly extended. It is interesting to note that while 
the development of our postal telegraph system has always 
been in the hands of engineers who were previously experts in 
intercommunication, wireless telegraphy has developed chiefly 
from the adaptation of results obtained in scientific labora- 
tories, and under the guidance of those who are scientific elec- 
triclans first and telegraphists—if at all—afterwards. А 
perusal of recent patents, or an inspection of some modern 
wireless telegraph stations, shows in a remarkable manner how 
this “ history ” has affected the methods adopted, and par- 
ticularly the form of the apparatus. 

While we have the highest appreciation of recent research 
work, which has so greatly extended our knowledge of electric 
oscillations, certain engineers maintain that inasmuch аз 
radio-telegraphy is a branch of engineering. and that all engi- 
neering design is necessarily a matter of compromise between 
complexity of construction—with perhaps a higher measurable 
efficiency in expert hands—as compared with simplicity and 
reliability on the other, that a higher overall efficiency as re- 
gards traffic can be obtained by designing the apparatus to 
suit the skill of the average wireless operator rather than add 
refinements of detail and complexity which the operator has 
neither time nor the necessary knowledge to use effectively. 

These facts have been carefully considered in the design of 
the apparatus used in the Helsby system. It is throughout 
“telegraph " apparatus adapted both to the requirements and 
the capacity of the operator into whose charge it will be placed. 

The general principles underlying all the various systems of 
wireless telegraphy are identical, however much they may be 
disguised by the introduction of subsidiary instruments, and 
consist in the means for producing, at will, electrical oscillations 
of great energv in an elevated conductor and means of detect- 
ing feeble oscillations set up in the same conductor when a 
message 13 being received. Hence the apparatus may be 
rationally divided into two main groups—transmitting appa- 
ratus and receiving apparatus—but what is of equally great 
importance is the provision of suitable controlling devices by 
which the station is instantly convertible from one function to 
the other. 

Noveltv of design and extreme practicabilitv of the instru- 
ments fulfilling each of these functions are claimed to be the 
distinguishing features of the Helsby system, and they com- 
bine to confer upon it a very high efficiency. In common with 
the majority of electric wave systems, the oscillations used are 
produced by the sudden discharge of ‘ condensers.” The 
Leyden jar still used in many systems has, the company feel, 
several disadvantages, 4e., great bulk for given capacity, 
uncertain contact with tinfoil electrodes, perforation of dielec- 
trie, loss of energv by brush discharge, which—together. with 
its fragile properties—make this form of condenser most 
unsuitable. | | 

The condensers used are built up of flat plates—giving 
economy of space—and conductors of copper foil to which a 
permanent and electrically perfect joint can be made. The 
dielectric consists of specially selected glass plates showing 
extremely small dielectric losses, the whole being clamped 
together in a form similar to that adopted in accumulator 
practice, and immersed in a special insulating compound, which 
entirely prevents brush losses. Perforation of the plates is 
rendered impossible by the provision of relief gaps which act 
as electrical safety valves. 

These condensers are charged from a high-tension trans- 
former of improved design. A patent alloy is used in place of 
iron in the core, and magnetic material is distributed so as to 
minimise losses due to eddy currents and to prevent hysteresis. 
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The primary windings are so disposed as to allow of the standard 
instrument being used in connection with circuits at various 
voltages and frequencies. The secondary windings are so 
arranged as to obtain the highest insulation and efficiency with 
minimum resistance and weight of wire. Connection between 


the transformer and oscillation circuits is effected by “ protec- 


tion plugs,” which prevent oscillations passing into the secon- 
dary winding. In the portable wireless outfit the above im- 
provements are embodied in an induction ccil which is provided 
with a special form of interrupter, giving a high rate of inter- 
ruptions with great regularity of action. 

_ The condensers discharge through the primary of an oscilla- 
tion transformer and discharge gap of original design. Two 
forms of discharge gap are used by the Helsby Company, and 
both show a very marked improvement on existing tvpes. The 
first is a multiple gap, and is practically silent in action. The 
distressing noise so characteristic of certain systems, and risk 
of messages being overheard by unauthorised persons, is 
entirely overcome. The gap is also rendered free from the 
deleterious effects of moisture and acid vapours. - The second 
spark gap used bv this company is of novel design, and confers 
upon the received signals a clear musical note. | 

Тһе escillation transformers consist of two flat spirals, each 
adjustable as to inductance ; mutual induction between them 
being also adjustable to meet the requirements of the govern- 
ment regulations. (Curves are supplied with the apparatus 
giving the adiustments for the two commerzial wave-lengtbs 
of 300 and 600 metres. The receiving and controlling devices 
are contained in one plece of apparatus, which is arranged in 
an extremely compact form. It comprises an ordinary single 
current Morse transmitting key, which, in addition to operating 
the transmitter, records mechanically all signals transmitted 
on a paper tape, which is only accessible to а duly authorised 
inspector and cannot be tampered with:by the operator. The 
ammeter, voltmeter and fuses are mounted on the same case 
within which the resonant circuits for tuning the apparatus to 
the incoming signals are placed. 

. The circuits аге two in number. Тһе aerial circuit consist- 
ing of variable inductance and variable capacity— placed in 
series or parallel at will—and adapted for reception on either 
of the commercial wave-lengths. Switches are provided for 
instantly changing from one commercial wave-length to 
another when listening for a call. The detector circuit is also 
variable by a similar method, and can be coupled to a variable 
degree with the aerial circuit and also with the detector proper. 
A potentiometer is provided for obtaining a suitable P.D. 
across the detector terminals. Two types of detector are used. 
These are mounted in similar ebonite cases provided with plug 
contacts, and are interchangeable. The entire station is con- 
trolled by one “ master switch,” which, bv a single movement, 
makes all the changes in connection when it is desired to change 
from “ send ” to * receive,” or vice versa. | 

The whole of the instruments are assembled in separate units 
which—when in position—form a cabinet ; proper connections 
being made by suitable plugs. This construction enables the 
apparatus to be very rapidly installed, as the labour of wiring 
up the various parts is carried out at the factory. 

For some considerable time the need has been felt for some 
method of recording automatically the messages received by 
" wireless." The receiving recorder originally used had so 
many disadvantages that it has been practically abandoned 
in all commercial stations. Its constiuction is necessarily 
complicated, consequently it is extremely difficult for the 
operator to maintain it in perfect adjustment, whilst the slight- 
est variation results in inaccurate recording, which involves 
repetition and delay. Further, if a high degree of sensitive- 
ness 13 required, the instrument cannot be rendered independent 
of atmospheric disturbances. 

_ Under the international regulations, the majority of commer- 
cial messages are transmitted at approximately the same wave 
length, and the receiving recorder is affected equally by all 


. signals of all stations using a similar wave-length; whereas 


ап operator using aural reception is not only able to effect an 
accuracy of “ tuning,” unattainable by the receiving recorder 
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mechanism, but in addition is able to discriminate between 
signals transmitted from different stations using identical 
wave-lengths Бу distinguishing the characteristic sound or tone 
of his particular station, and is thus enabled to “ read through ” 
outside interference. Whilst the aural receiver 18 absolutely 
constant in its sensitiveness and requires practically no adjust- 
ment, the adjustment of the receiving recorder mechanism is 
constantly affected Бу vibration and change of temperature, 
which necessitates re-adjustment and much waste of time. 
It is also extremely difficult to maintain with the receiving 


recorder a speed of 20 words per minute, as required bv the. 


government regulations. 

The Helsby Company's automatic outgoing signal recorder 
is used at the transmitting station. This instrument accu- 
rately records all signals transmitted bv the operator, and fur- 
uishes an independent means of detecting anv inaccuracies or 
breach of the rules laid down bv the International Convention 
for the conduct of traffic. The instrument is mechanicallv 
operated and is entirelv free from atmospheric disturbances. 
It is impossible for the operator to transmit any signals 
without actuating the recording device. If desired, the 
instrument can be locked and be made only available for 
inspection bv a duly authorised official. The standard speed 
of 20 words per minute is easily recorded, while anv variation 
in that speed is indicated. 

This svstem therefore opens up an entirely new field, and one 
which is extremely valuable. Among many of the uses to 
which it can be applied are the following: (1) To establish 
intercommunication between the several galleries in coal 
mines, also from the galleries to the station at the mouth of the 
. pit. (2) To establish communication with submarines, enabling 

the vessel to keep in touch with the parent ship. (3) To estab- 
lish communication between island forts, also with forts on the 
coast. (4) No aerial masts being necessary, and the apparatus 
being extremely portable, it is specially adapted for military 
service. 


Newiton’s Induetion Coils for 
Wireless Work. 


In the development of many of the present-day systems of 
wireless telegraphy the induction coil has played an important 
part, with the result that it has ceased to become merely a 


“Instanta” Соп, or MESSRS. NEWTON & Co. 


laboratorv instrument and has entered the industrial world. 
Messrs. Newton & Co. have а wide experience in the design 
and manufacture of these coils, and soine details of the class 
they have built up for wireless work for the Admiralty, and 
which we show in the accompanving illustration, will doubt- 
less be of interest. 

The coil is known as the “ Instanta.” These coils are chiefly 
intended for use with mercury breaks, but they can be, and 
often are, used also with the electrolvtic interrupter; but 
where the latter is intended to be employed, Messrs. Newton 
have designed a coil of different proportions, though based on 
the same general principles. Briefly, the “ Instanta " coil is 
an “ Apps-Newton" coil with a stronger magnetic field and 
lower secondary resistance. The importance of a low secondary 
resistance can hardly be over-estimated. It is impossible to 
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get a really heavy output from a coil if the internal resistance 
of the winding is too high. This is а point too often overlooked 
in choosing a coil. The present accepted standard of spark 
length as a means of measurement is, Messrs. Newton point out, 
totally misleading, especially as it is both easy and cheapYto 
get a long spark by winding the secondary with very thin wire, 
but at the expense of great loss of efficiency and output. To 


take an example: The secondary resistance of a Newton 1011. 


coil averages about 5,000 ohms, while two coils of similar size 
(one quite a new one) by other makers that have recently come 
into Messrs. Newton's hands measured 15,000 and 21,000 ohms 
respectively ! This is as И one compared a dynamo giving, 
sav, 1 ampere at 100 volts, with a dynamo giving 4 amperes 
at 100 volts. Both could be fairly sold as 100-volt dynamos, 
just as both these coils could be sold as 10 in. coils. 

The ‘ Instanta " coil can be supplied either on a polished 
mahog any.cradle or on a bracket to fix against the wall Like 
all Messrs. Newton's other best quality coils, it is covered 
throughout in polished ebonite tube, and is an extremely 
handsome and well-finished instrument. The primary winding 
has no less than 10 different adjustments, so that it can be 
exactlv and easily “ tuned" to the very best conditions for 
work with the electrolytic break, while a third connection is 
alwavs in correct adjustment for a mercury interrupter. 

The secondary is wound bv special machinerv, which has 
been designed and constructed entirely by Messrs. Newton for 
the purpose. It ronsists of а great number of thin sections, 
each containing some hundreds of turns of fine wire. The 
winding of these sections is so arranged as to distribute the 
electrical strain evenly throughout the coil, and is so carefully 
done that breakdowns are said to be practical unknown. 
After winding, the entire secondary is soaked in an insulating 
wax, and allowed to cool in a large vacuum tank, thus exclud- 


ing all air bubbles, and still further ensuring the coil against 
breakdown. 


Wireless Telegraph Goils. 


_ The coils used for wireless telegraphy differ from the medical 
coils chiefly in their rather heavier winding, which allows a 
greater quantity of electricity to be charged into the condensers 
at each interruption. In conformity with prevailing ideas, 


Cox’s INDUCTION CoIL гов WIRELESS WORE. 


Messrs. Н. W. Cox & Co. always wind these coils on the multi- 
section principle, though, as a matter of fact, they consider 
the advantages of multi-section over two-section winding a8 
somewhat over-rated. There is undoubtedly the advantage ш 
multi-section as regards the smaller electrostatic capacity, 
but it should be noted that this does not necessarily involve 
any loss of energy, as it merely means that a slightly greater 
percentage of the displaced energy is retained in the coil wind 
ings and never finds its way to the condenser, but this energy 
does not escape, and bevond the C?R loss there is no actual loss 
involved; on the other hand, the cylindrical winding allows 
a considerably smaller mean winding diameter to be used on 
the secondary, thus greatly reducing the resistance for 
any given spark-length, and the leakage of electricity to air 
is less in this type of coil than in the multi-section. 
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These coils are also made with “taper” insulation, t.e., 
specially constructed for “ earthing” one terminal. This is 
an important point, as the “ earthing " of one terminal doubles 
the strain on the other, and in many makes of coil this fact 
as not allowed for, whereas if it is allowed for in the ordinary 


Cox’s Mercury BREAK APPARATUS. 


way there is a large amount of useless insulation on one end 
which brings down the space factor. 

_ The illustration shows the latest form of the well-known Cox 
Jet interrupter, and includes several important improvements, 
of which the chief are: (a) Any current up to 30 amperes may 
be used without injury to the break, while the regulation is so 


Нм Сох вс *'°- 


р 


РАХ oF Cox’s JET BREAK APPARATUS. 


complete that the current passing through the coil can be 
varied from practically zero to the maximum with no other 
Ps ; therefore no current is wasted through the heating 
Е resistance, (b) By an ingenious mechanism a large resis- 

nce, approximately 200 ohms, is put into circuit at the 


ELEvaTION oF Cox's JET BREAK APPARATUS. 


mo | А р 
ment current is “ made " and is gradually taken out, so 
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ав the current is broken the resistance in circuit is 

ee y nil; consequently a minimum amount of inverse 
nt 1s induced in the induction coil. This latter is a most 
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important factor in X-ray work. The inverse current hitherto 
always produced by mercury jet breaks, blackens and destrovs 
the focus tube and also causes the blurring of the image on the 
plate. Many attempts have been made in the past to suppress 
this inverse current by switching in a large resistance at the 
moment of make, but hitherto these attempts have not been 
successful in practice. In the present case the desired effect is 
obtained in a simple way, which is explained in the accom- 
panying diagrams. 

| А quick screw thread, the end of which is shown at A, 18 cut 
internally upon the barrel B, which, being driven by an electric 
motor, pumps up mercury from the reservoir and discharges 
it from two nozzles С. The mercury stream during parts of its 
revolution strikes against the fixed blade, making contact at 
the point D and breaking at E. By swinging the blade the arc 
of contact is increased or decreased and the time allowed for 
the current to grow in the primary circuit of the coil is varied 
at wil. The nozzle is shaped in such a manner that, shortly 
after leaving it, the mercury begins to split up and to form 
nodes or constricted portions having considerable resistance ; 
consequently at D or D’ the resistance in circuit is very con- 
siderable, and this resistance is gradually removed until at the 
break at E the only resistance is that of a 1 in. of solid mercury 
jet, which is practically nil. 


Wireless Apparatus. 


Although only recently introduced, the Balsillie system of 
the British Radio-Telegraph & Telephone Co. has made con- 
siderable progress. The wireless apparatus used by the Com- 
pany was first shown at the Physical Society’s Exhibition last 
December, and a description of the system was given in THE 
ELECTRICIAN (January 7,1910). It is a weakly-damped wave 
system embodying improvements in sharpness of tuning, 
freedom from damping and simplicity of apparatus, and its 
main feature, perhaps, is the rotary spark-gap employed. 
Attention mav be called to the fact that, the tuner and detector 
being contained in one piece of apparatus, the receiving station 
is very portable. In fact, the compactness of the apparatus 
may well be claimed as another feature of the system. We 
understand that the Company have recently been honoured 
with a large Admiralty order for wireless apparatus. The 
rotary spark gap is illustrated herewith. 

It may also prove of interest to mention that the Company 
are now obtaining very promising results with their 
system for wireless telephony ; and we understand that they 
have been successful over a distance of 30 miles. The wire- 
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RorARY SPARK GaP OF THE BRriTISH RaDIO-TELEGRAPH AND 
TELEPHONE Co. 


less telephone has hitherto been too complicated for ordinary 
marine work, but the Company are of opinion that adaptation 
of a spark system to this form of wireless transmission will 
open up a most promising future. 
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The Use of Electrical Power for Auxiliary 
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Purposes on Board Ship. 


By JAMES A. SEAGER. 


Summary.—The author deals with the use of electricity on board 8 
The chief of these are the want, in most cases, of definite specifications 
engineers on board ship, the lack of skilled attention, the desirability of 


hip for general purposes, and the causes that militate against its adoption. 
for the plant required, the ignorance of electrical matters оп the part of 
simplicity in equipment, and the cutting of prices. The voltage used is 


preferably low for safety, but the use of electric power tends to raise the standard adopted. Although there is a tendency to run all auxiliaries 
electrically, it is safer to have some of them independent of the electrical plant. To a large extent the adoption of electrical auxiliaries resolves 
itself into a question of first cost v. running cost. The: article concludes with a reference to examples of auxiliaries now in use, and emphasis is 
laid upon the necessity for good workmanship and ample size of plant for the requirements. ' 


The application of electricity to the mercantile marine 18 à 
subject which at the present time appears to be exciting a 
very considerable amount of attention in this country, and 
in view of the various schemes which have been put forward 
for this purpose the problems raised have assumed а very 
complicated aspect. It may. therefore, be of interest to 
touch briefly upon the various phases of this question, more 
especially in relation to the use of electricity for auxiliary 
power purposes. 

Such reference, however. cannot be made without previously 
considering one or two points regarding the generating plant 
and general lay-out of ships’ lighting and power equipment, 
-and also a consideration of some of the human elements which 
very powerfully affect the more purely engineering aspects of 
the question. In this article it is proposed to disregard 
Admiralty practice, except where such practice is coincident 
` with, or has а bearing upon mercantile work, inasmuch as à 
satisfactory solution of engineering problems has a relation 
to commercial cost, and in Admiralty work this consideration 
is subordinated to а very much greater extent than in mer- 
cantile work, and conclusions drawn from Admiralty practice 
might be erroneous if applied to the mercantile marine. 

Dealing first of all with the personnel on board a trading 
vessel or concerned with its equipment, we have to remember 
that in the majority of cases there is no analogy to the con- 
sulting engineer who 18 so often conspicuous in land practice. 
The result is that very often the requirements for a ship's 
electrical equipment, more especially as regards the auxiliaries, 
are conveyed to the manufacturers in such vague terms that 
they are left to imagine what these requirements are, and 
there is therefore a large opening for disparity in the tenders. 
It is not an uncommon thing, for example, to find an inquiry 
for an electric winch in which the only information given 13 
that it has to be of equivalent strength to a steam winch whose 
capacity is given in terms of the size of the cylinders, no data 
being available as to the speed of rope required or the maxi- 
mum load to be handled. The result of this is that the maker 
confronted with such an inquiry sends in a tender for the 
plant which he thinks will sell best and trusts to luek for the 
results. Not only is this the case but it can often happen that 
prior knowledge of the particular line of steamships 15 а 
positive disadvantage to а maker who is asked to tender to a 
loose specification inasmuch as the firm with such knowledge 
will be expected to quote machinery which will be suitable in 
the light of their experience, while an outside firm will very 
probably put in a price for an unsuitable plant which may be 
sufficiently tempting to make the offer acceptable to the owners 
of the vessel. In such a case. if trouble occurs, the owners 
will have no remedy unless they have given explicit instruc- 
tions to the new firm they have admitted. This explains 
what may at first appear rather curious, that firms with the 
most experience of marine auxiliary work frequently put in 
the highest tenders, the reason being that they know much 
more fully the special difficulties to be encountered and take 
adequate steps to insure safety. In this way the highest 
tender is often the cheapest. | | pis cun 


The next point to remember is that either the owner of the 
vessel, who is à non-technical man, does the buying, or at best 
advice 1s taken from a marine superintendent. The dis- 
tinguishing feature of the latter is often a profound con- 
servatism which excludes not only everything electrical so 
far as possible, but even such apparatus as water-tube boilers 
which are now so common in land practice that it is almost & 
miracle that thev are so rarely found on board a merchant 
vessel. One of the reasons for this is that so far as electrical 
engineering is concerned the marine superintendent attained 
his practical sea-going experience on which the present recom- 
mendations are founded before electricitv was anything more 
on board even the best boats than a small adjunct for lighting 
purposes, and hence the electrical manufacturer of to-day 
has in some cases to fight prejudices created by the behaviour 
of plant some 15 or 20 years ayo. Moreover, ‘the majority of 
chief engineers on board vessels, who have a very powerful 
voice in the choice of plant, prefer often not to introduce new 
engineering features for reasons to be mentioned. 

Another thing to remember is that on board ship there 13 
not the same amount of skilled attention as is obtainable 
ashore. In the stokehold the labour is of the lowest type 
and it is difficult to train such men properly to the use of 
electrical machinery. On deck, such apparatus as winches 
and capstans are operated by stevedores who are perhaps the 
most careless set of men it would be possible to find for the 
manipulation of machinery. The average marine engineer 
knows verv little of electrical power work, and therefore anv 
complication of electrical machinery, however desirable it 
may be from a technical point of view, 1s apt to be viewed 
with suspicion on board ship. As an instance it is well to 
remember that even ship lighting sets are practically univer- 
sally run, not in parallel, but on separate ‘bus bars with change- 
over switches or plugs for the various circuits. 

Turning from the personnel of the ship, there are one Or 
two other points which have a very important bearing. The 
first is that on board ship minor accidents are always occurring, 
and the facilities for repair while at sea are very limited. 
This tends to the utmost simplicity of parts and the elimina- 
tion of highly technical apparatus. The continual racking 
and straining of a vessel tends to displace the mechanical and. 
electrical parts of its equipment in a way that js unknown on 
shore, and hence everything must be as simple and as strong 
as possible. In many instances plant has to be crowded into 
a space which is almost inadequate for it and cannot be subject 
to regular iuspection, more especially in the case of auxiliary 
and spare plant, which suffers extremely in this way. Such 
plant has therefore to be made so as to be almost automatic 
in maintenance and capable of long and hard usage without 
adequate supervision. 

In many instances plant is shut up in close spaces at high 
temperature and the heating limits of the motors have, there- 
fore, to be very low. Unfortunately, this is not always attende 
to, inasmuch as British ship owners are beginning to feel the 
keen edge of competition in a way to which they have been 


unused and they are therefore cutting prices on electrica- 
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equipment for auxiliaries in à manner which is very baffling 
to good design. Besides ell this is the constant trouble of 
water combined with salt which unless carefully guarded 
against causes leakage and corrosion. Auxiliary apparatus 
must, in addition, be so stronglv insulated and protected as to 
withstand moist and yet hot atmospheres, particularly in 
vessels designed for the Indian and African trading routes. 

A recapitulation of the above points will seem to be neces- 
загу when one comes to consider the first problem with regard 
to the design of the auxiliary power equipments of a vessel. 
namely, that of the most suitable voltage. Prof. Gisbert 
Kapp, in his address at the dinner of the Newcastle local 
section of the Institution of Electrical Engineers last winter. 
referred to the important point of the standardisation of 
voltages on board a vessel. and laid speciel emphasis on the 
necessity of this work in order to standardise manufacturers 
products and cheapen the cost of ship installation work. Не 
then stated that so far as the Newcastle rea was concerned 
there appeared to be an informal standard of voltage of either 
65 ог 110. Though this at present is correct it appears that 
various causes are combining to render it a transition stage. 
We are finding in modern ship equipments the effect of a 
compromise between the most suitable lighting voltage which 
in view of the constant vibration and the use of portable hghts 
should be as low as possible. and the power requirements, the 
voltage for which in view of the heavy transmission loss of 
large power should up to a certain point be high. It will be 
remembered that the Admiralty. which has adopted electric 
power to a very considerable extent for auxihary purposes. 
have recently vsed 220 volts, while in at least one instance 
a voltage of 500 has been adopted on board a foreign vessel. 
This is, however, in view of the confined space end the possi- 
bility of leakage, a high voltage to use. It would appear that 
220 volts is about the superior limit which should be adopted 
for power purposes, and if the problem were limited to а ques- 
tion of what proportion of lighting and proportion of auxiliary 
power is to be placed on the ships’ generating set. the theo- 
retical solution would be a mathematical compromise between 
the two convenient voltages for the purpose. At the present 
time, however, the problem is not so simple as this. inasmuch 
as quite apart from the long series of odd voltages which a 
mathematical compromise in every case would induce. there 
appears to be a strong probability that in the comparatively 
near future high-speed turbine power. combined with electrical 
main propulsion, or the use of suction producers and gas 
engines, may find their place. In the latter case. all auxih- 
aries will perforce be driven electrically, and the question of 
lighting supply will be subordinated to the problem of the 
most convenient means of auxiliary power supply. At the 
present time it may be suggested that, at any rate for the 
larger vessels, two separate svstems may be introduced, one 
at a low voltage for lighting, the other at a higher voltage for 
power, and run by separate generating sets. 


This discussion leads us to а consideration of the extent to. 


which electric power can be safelv used for the purpose of 
driving auxiliaries. On large liners the tendency is becoming 
more and more in the direction of operating the condensing 
plant, forced or induced draught fans, pumps, &c., as well as 
the deck plant, by means of electric power, and reference need 
only be made to the very complete fan equipment of the 
“ Lusitania " and * Mauretania," by Messrs. W. Н. Allen, Son 
& Co., of Bedford, who supplied 32 69 in. single inlet fans to 
each of these vessels, all electrically driven, in order to empha- 
sise this point. There is, however, а feeling that this wholesale 
substitution for steam plant must not be pushed too far. as 
in the event of & breakdown of the generating sets or the 
switchboard the whole of the auxiliaries would be at once 
thrown out of action. That this feeling is only reasonable is 
shown by the fact that many land engineers responsible for 
the construction of electrical generating stations take the same 
view and a middle course is adopted, as for example at Bir- 
mingham, where half the condensing plants are operated bv 
means of steam and half by electricity. 

Another factor which determines the extent to which 
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auxiliary plant may be run electrically is the question of the 
proportion which an owner of а vessel is prepared to place 
between. first cost and economy in running. Unfortunately, 
at the present time ships are being built and equipped at such 


а cut price that it is impossible to carry out everything elec- 
-tricallv, even. if this were approved on technical grounds. 


The question of working the winches by steam or electricity, 
for example. very largely depends on the kind of trade for 
which the boat is intended. If the vessel is meant for making 
short trips and frequent calls the economy in working the 
cargoes bv having electrical installations is very marked, 
inasmuch as the hours per year during which the winches are 
run are verv considerable. On the other hand, if a vessel is 
making long vovages. the «question of economy in running 
plant which is idle except at the beginning and end of a voyage 
becomes of minor importance. and the increased first cost of 
electrical, when compared with steam, winches is then the most 
prominent factor. 

Speaking broadlv. the question of extent to which auxiliary 
electrical power mav be applied. resolves itself into an estima- 
tion of the amount which the owner of the vessel is prepared 
to pay. and this will probablv first be spent on electrical plant 
which is in continuous or frequentlv intermittent use such as 
condensing plant. pumps. draught fans. &c., and then, if there 
is still monev to spare, the question of the more intermittent 
load will be considered and the question of equipping the deck 
machinery electrically will follow. At the same time, it 18 
well to bear in mind that marine engineers are fully alive to 
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the inconvenience of having long lengths of steam piping on 
deck subject to stand-bv losses. possibilitv of fracture due to 
frost or bad warming up or draining. and careless handling by 
the deck hands. Marine engineers are at present very well 
aware that, especially on passenger vessels, the steam pipe 
distribution to auxiliaries is an inconvenience which should be 
avoided as far as possible. both from the point of view of 
possible explosion in which passengers may be involved, and 
also in many cases because such steam pipes heat up confined 
spaces to an uncomfortable degree. Other considerations Ш 
favour of the electrical drive of auxiliaries on board passenger 
vessels are the high degree of silence and cleanliness in the 
electric motor compared with its steam rival. 

Another point which has a bearing on this question is the 
load-factor which is to be placed upon the generating plant. 
It is evident that so far as possible the electric load on the 
generator should be kept as uniform as possible, in order that 
a small generating set should be used which will nevertheless 
fulfil the maximum requirements placed upon it at all times. 
With the increase of the number of purposes for which electric 
power is required on board ship, there is an increased chance 
that the load factor on the generator will become greater, and 
in this connection the steady run of induced draught fans 
exercises a beneficial effect, quite apart from the possibility 
of the delicate control of the steaming performance of the vessel 
by electrical regulation of forced or induced draught. At the 
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other end of the scale, an electrical steering gear is, and has 
been, quite a feasible thing inasmuch as a motor can easily be 
arranged to drive through a worm-wheel gear the usual right 
and left-handed screw steering gear, or to operate a hand-steer- 
ing gear by means of placing a motor in the position usually 
occupied by the steam steering gear which is at present 
attached, but when the helm is pláced hard over a heavy 
“ peak” load is thrown on the generator. 

Turning now to the question of the transmission of power 
from a generator to the auxiliary electrical plant, this has 
already been incidentally touched upon above. The obvious 
solution to the voltage difficulty would be the adoption of a 
simple three-wire system, and ìt would at first sight appear 
that this would find favour among marine men, inasmuch as 
the single-wire system with earth returns which was once so 
popular is now almost entirely out of favour, partly on account 
of the necessity of a mixed system near the ship’s compasses, 
and also because an earth return has led to serious earths and 
short-circuits. In a single-wire system any fault would imme- 
diately produce a short-circuit, while with the two-wire a 
fault to earth on one pole could be located and removed before 
anything occurs on the other pole to cause a short-circuit. It 
is, however, doubtful whether in a power installation where 
parallel running appears to be too complicated a three-wire 


Ета. 2.—WINDLASS AND CAPSTAN FOR lj; IN. ROPE. 


system could be introduced, inasmuch as the engineers on 
board ship are continually changing, and no sooner would a 
man be brought up to the standard of three-wire running than 
he would get another berth. Probably the best arrangement if 
this were tried on a ship’s equipment of considerable size 
would be to arrange for each set to consist of two generators 
driven by one engine, these two generators being connected 
in series with one another, the middle wire being connected to 


the junction, the lighting being carried equally on the two . 


generators, while the power supply was obtained from the 


outer wires. Аз the out-of-balance lighting load with proper ` 


distribution arrangements would never be considerable this 
arrangement should operate with simplicity and satisfaction. 

The chief points to insist upon at present with regard to 
the power and lighting connections are that every circuit shall 
be brought back to an efficient dividing box, that mechanical 
joints only should be allowed, and that the system of fusing 
shall be comprehensive, complete, and so locked as to be only 
accessible to the electrician in charge. The control mechanism 
must be of an extremely solid and substantial description, 
and all rheostats should be constructed of material which will 
not deteriorate in а moist and salt atmosphere. 
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The question of controllers is one most vital to the reputa- 
tion of electrical auxiliary machinery. Owing to the price 
cutting to which reference has been made above, a good many 


controllers supplied to the mercantile marine are foolishly - 


inadequate for the work they have to do. The current-carry- 
ing capacity is far too small, and in some cases their manu- 
facture is of а most flimsy description, when the conditions 
under which they will be used by, say, deck hands, is con- 
sidered. An examination of some of the winches at present 
on the market will show that, owing to the desire to skimp 
prices there is absolutely no room left for the provision of a 
controller of a decent size, and this condition of things is likely 
to continue until either ship owners see the necessity for having 
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Fic. 3.—Мотов AND SAFETY CONTROLLER FOR WATERTIGHT Doors. 


consulting engineers capable of specifying adequate provisions 
for safety, or until electrical manufacturers combine to produce 
a standard specification from which they will not depart. 

The subject of electric winches and capstans, although an 
integral part of this discussion cannot be fully dealt with in 
an article of the present length. Ву the courtesy of Messrs. 
Clarke, Chapman & Co. (Ltd.), Figs. 1 and 2 illustrate typical 
forms of capstans which are designed to meet the conditions 
of marine practice found as the result of considerable experi- 
ence and yet complying as far as possible with the marine 
demand for low cost. Fig. 1 shows an anchor capstan capable 
of operating a weight of 1 ton at 45 ft. per minute. while Fig. 2 
shows a combined windlass and capstan for lj in. rope. The 


Fic. 4.—EMERGENCY STATION ON THE BRIDGE. 


use of electric winches and hoists on board ship is now becoming 
increasingly popular for purposes ranging from small whips 
for light baggage and provisions to elaborate passenger hoists, 
equal to those found in hotels, and which are now installed 1n 
many of our liners. The same trouble of price cutting 18, 
however, becoming increasingly apparent, and unfortunately 
a winch for cargo working lends itself admirably to high 
rating. А winch may be specified to deal with 30 cwt. at 
100 ft. per minute, and an unscrupulous manufacturer may 
put in a motor which would only do this work at a cost of 
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immense over-heating. As, however, the majority of the 
packages carried by a vessel on several consecutive voyages 
may be only 15 cwt., the trouble may not be found until by 
some chance the ship is loaded with cargo up to or even above 
the normal rating of the winches. The electrical gear then. 
of course, fails, and odium 13 cast not onlv on the maker who 
has supplied inadequate plant, but on the whole electrical 
industry. Ав, however, the plant by this time will be paid 
for and the guarantee time expired, the owner of the vessel 
has no remedy. Other points in connection with winch design 
are that winches, capstans and whips should be waterproof. 
which is best effected by making each separate part such as 
the motor and controller entirely waterproof; but the mini- 
mum degree of safety with regard to deck machinery should 
be that weather and water washing about the decks should not 
be able to get at the electrical conductors. For electrical 
plant which, is to be installed in such situations as the well of a 
cargo steamer, it is necessary to guard against the possibility 
of total immersion of the gear. Such appdratus should also 
be as “ fool proof” аз possible, that is to say, that in view of 
unskilled handling by stevedores and similar tvpes of labour, 
the controllers of such gear as winches and capstans should 
not only have arrangements whereby the stops of the con- 
troller are indicated, such as the star wheel device on the 
ordinary tramway type of controller, but if possible, arrange- 


Fio. 5.—WaTERTIGHT HATCH. 


ments should be-fitted so that it is impossible to hold the con- 
troller in intermediate positions in order to avoid the burning 
on contacts due to, careless usage. Ап appliance of this 
description has recently been placed on the market. A 
recommendation: which may be of value Is that magnet 
brakes, although more costly than the ordinary foot brake. 
are of considerable value in increasing the life of winches and 
capstans, inasmuch as by this means the control of an electric 
winch approximates more nearly to that of the steam winch. 
There are à considerable number of minor applications of 
electric power for auxiliary purposes on board ship to which 
reference could be made if space permitted ; but perhaps one 
example will be sufficient to show the possibilities in this 
direction when marine engineers have been educated up to 
them. This is the electrical operation of watertight doors 
which has been developed by the British Thomson-Houston 


Co. (Ltd.), а feature which, if adopted, will go far to increase | 


the practical availability of the watertight bulkheads of a 
vessel in case of collision or grounding. The electrical system 
to which reference is made has a central emergency station 
on the bridge for closing all the watertight doors, together 
with a lever action on each door, whereby a man at any door 
can open it at any time during an emergency period, the door 
then automatically closing again. Means are also provided 
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whereby the current is automatically shut off when an obstruc- 
tion fouls the doors, the circuit being then automatically 
closed again, and so closing the doors the moment the obstruc- 
tion 18 removed. This renders the burning out of fuses 
avoidable. The watertight doors are provided with a specially 
designed electrical motor and safety controller, shown in 
Fig. 3, while the emergency station on the bridge is shown in 
Fig. 4. Indicator lamps fixed on this show at апу time the 
position (open or closed) of any door, and in the case of local 
obstruction will point out the door to be cleared. The switch- 
ing mechanism does not start all doors operated bv the emer- 
gency station at the same time as this would impose a уету 
heavy load on the generator in the event of a large number 
of doors being installed. There is a time difference of about 
three seconds between the operation of each motor. The 
operation of a single door requires about $ н.р. for 15 seconds, 
while by the delay action a group of 24 doors can he closed in 
under 70 seconds with about 5 H.P. on the generator. Similar 
mechanism can be adopted for watertight hatches (Fig. 5). 

Another application of electric power to auxiliarv purposes 
which has not up to the present received the amount of atten- 
tion which it deserves is the operation of refrigerating plant. 
Nearly all modern passenger vessels of medium and large 
capacity, together with the important cless of freight vessels 
engaged in the produce carrying trade are fitted with systems 
of refrigeration worked on the carbonic acid or ammonia 
process. This involves the more or less continuous use of 
power for the pumps, and it is here suggested that this use of 
power which is of à continuous nature should be one of the 
useful applications of electricity on board ship. 

Enough has been written to show that the installation and 
operation of auxiliary plant on board ship is bv no means the 
easy proposition which some electrical engineers appear to 
imagine. At the same time there are possibilities of immense 
advances to be made in this direction and it would therefore 
be to the advantage of electrical manufacturers and engineers 
to interest themselves more largelv in determining the con- 


ditions in which power may be applied as auxiliary service In 
the mercantile marine. 
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“Шоп” Power Plant for 
Ship Work. 


The modern battleship and passenger carrying vessel are 
built by the aid of electrical machinery and equipped with elec- 


Ею. 1.—PorTHOLE CUTTING MACHINE DRIVEN BY “ Witton " Motor. 


trical plant of one class or another. The electric driving of 
large tools in shipyards is now regarded as a sign of progress, 
and any shipbuilding establishment is considered incomplete if it 
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The General Electric Co. has completed numerous installa- 
tions of ** Witton" dynamos and motors in shipyards and on 
many important passenger boats. Atits large engineering shops 
at Witton, near Birmingham, the Company isable to produce the 
whole of the heavier pieces of electrical machinery for ship and 
dock ап@ harbour power plants. Generators, switchgear. 
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Fiu. 2.—Two OVERHEAD TRAVELLING CRANES DRIVEN BY ^WiTTON ” 
Motors 1х SHIP'S BERTH. 


motors, and starting apparatus all emanate from Witton, and 
bear that distinctive name. It would quite naturally be diffi- 
cult to describe the many examples of ** Witton" dvnamo and 
motor installations in connection with marine work, but the 
adjoining illustrations are of interest in that they depict some 
of the latest work done with ** Witton " plant. 

In shipyards and marine engineering shops it 13 customarv to: 
drive all the heavy tools with an independent motor. Fig. 1 


shows an interesting tool operated Буа `` Witton " motor, which 


Fic. 3.—STANDARD " WiTTON `` MOTOR-DRIVEN CAPSTAN 


ls lacking in this respect. Similarly on board ship it is not 
sufficient that the vessel be electrically lighted. The auxiliary 
plant and machinery must be electrieally driven. 


is mounted directly on the frame of the tool. The motor 
develops 10 н.р., and is chain-geared to one of the lay shafts. 
from which the power is suitably transmitted to the rotarv 
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cutting tools. This machine is interesting in that it is employed 
for cutting portholes out of ship plates. The holes are clean 
cut and completed in this tool, as the discs lying at the side 
of the machine clearly show. 

o Witton” motors are also installed to a considerable extent 
for crane operation, and Fig. 2 shows a ship's berth which is 
fitted with two overhead travelling cranes driven by * Witton” 
motors. 

Fig. 3 shows a standard pattern capstan fitted with “ Witton’ 
motor. This has been installed in large numbers on docksides. 
railway sidings, goods yards. &c. It is noteworthy among 
devices of this kind for the accessibility of the motor and driv- 


, 


F16.4.—FonckeD DRAUGHT FAN DRIVEN BY " Witton " MOTOR ох 
px. | 
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ing gear. The top cover Is hinged in two ‘sections, and mav be 
swung clear of the motor and starting gear. The latter 1в totally 
enclosed, and is operated by a pedal at the side of the capstan 


bollard. 
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Fig. 4 shows one of the forced draught fans installed on this 
vessel and driven by a 25 н.р. variable speed “ Witton” motor. 
The fan is direct-coupled to the motor, and a large hood is 
placed above the motor to protect it from falling water. All 
the auxiliaries on board this vessel are driven by “ Witton” 
motors, which are directly coupled wherever possible to the 
machines driven. 


м . a] [ y 
Fic. 6.—70 1х. FREEZOR ” FAN IN SMOKING ROOM OF R.M.S. “MALWA. 


The cooling arrangements on the R.M.S. “ Malwa ? аге vety 
complete, and G.E.C. “ Freezor" fans are installed. Fig. 5de- 
picts the interior of the saloon in which 1270 in. and 16 20in. fans 
are fitted. These fans are fixcd to the ceiling, and are of the 
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Fic. 5.—SaroosN or R.MS. * MALWA," FITTED WITH '* FREEZOR " FANS. 


Of numerous ship installations employing “ Witton"' plant, 
that carried out recently on the В.М.5. ** Malwa" is of interest. 
The whole of the electric power equipment comprises“ Witton ” 
dvnamos and motors, switchgear and starting apparatus. 


long or short stem type, according to the position of the fan. 
Fig. 6 shows the first-class smoking room of the same vess 
and a 70 in. ** Freezor " fan depending from the skylight. Inthe 


same room four 16in. bracket fans are in use. 
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Bilge Pumping. 


Not the least important of the operations on board ship is 
to keep the holds and lower parts generally free from bilge 
water, both for marine and hygienic reasons. To do this some 
sort of pump is required, and, all things being considered, an 
electrically-driven pump has some distinct advantages for this 
purpose. It is, therefore, not surprising to find many firms 
exercising their ingenuities in this direction. 
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that merits consideration is the knowledge that it is always 
available as a fire pump. being capable of throwing powerful 
jets with the aid of flexible hose pipe. | 

The pump itself is constructed entirely of gunmetal, with 
three barrels arranged symmetrically round a steel crankshaft, 
and a polished copper air vessel is provided both on the suction 
and delivery. The electric motor is of the latest and most 
approved construction, and drives the pump by means of a 
special silent chain provided with suitable wrought-iron guard. 
The motor is fitted with controlling gear, arranged so that the 


Fia. ]l.— ELEcTRICALLY-DRIVEN BILGE Pumps. 


‚ Our illustration (Fig. 1) shows an electrically-driven bilge 
pump recently introduced by Messrs. Merryweather & Sons, of 
Greenwich. The “Hatfield”? treble barrel pump has been 
employed under all sorts of conditions where water supply, 
general pumping or fire extinction is concerned, and the 
arrangement here shown has been designed for service on 
board ships as an auxiliary to the stationary steam bilge 


Fio. 2.—ELEcTRICALLY-DRIVEN Rotary Оп, Pump. — , 
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pumps, and should be found specially useful in harbour, when 
the fires in the main boilers are drawn so that the ordinary 
bilge pumps are out of service. For dockyards, and shipbuild- 
Ing yards also, such a pump would prove a most valuable 
acquisition for keeping clear of water after launching, pumping 
out compartments after testing, &c., whilst a further point 


pump can be worked at half or full power. The motor and 
pump are mounted upon a light and strong steel framework 
securely braced and stayed. Four rings are fitted to the frame 
for slinging purposes, and four small gunmetal wheels are 
provided for travelling. 

The special features of the plant are lightness (the weight 
being about 9 cwt.), compactness in design and small floor 
space occupied. It can be lowered through a hatchway 3 ft. by 
2 ft. 6in., and its portability enables it to be easily conveyed 
to any compartment of a vessel where its services may be 
required. The pump has a capacity of 10 tons of water per hour, 
and will raise water by suction from a depth of 20 ft. or more 
without the aid of priming devices. It will deal effectively 
with water laden with oil or grease, a condition of things which 
is more likely than not to prevail in the case of bilge 
water. | : 

Another interesting pumping equipment made by this firm 
is the electric and hand driven rotary oil pump shown in 
Fig. 2. It was supplied for use оп H.M.S. “ Russell.” Its 
dutv is to fill the supply tanks for an oil-engine generating 
set. The pump is capable of lifting oil fuel from a depth of 
about 10 ft. to а height of about 40 ft. above the pump. 

A feature of this apparatus is that it can be worked by hand 
when inconvenient to run the electric motor, the pump being 
readily interchangeable from hand to motor gear, or vice versa. 
Another important advantage is that it is “ silent ” in working; 
and as the pump is equally adapted for pumping water, this 
point should commend it to those requiring & pump for service 
inside a building where the noise occasioned by the “ thump 
of the pump" is objectionable. The pump is driven by means 
of a worm gearing with gunmetal wheel, steel worm with ball 
bearing thrust blocks, and running in an oil bath. The motor 
is an improved totally enclosed type, specially constructed tc 
pass Admiralty requirements. It is watertight, and complete 
with double-pole switch and starting switch. The whole 
apparatus is mounted on a cast-iron bedplate, and 
forms a very neat and compact machine, the space occupied 
being only 3ft. long by 1ft. Bin. wide, the extreme height 
being 3 ft. З in. | 
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‘““Gyelone’”’ Fans. 


The ventilation of ships up to within a recent date was not 
looked upon very seriously, and the cowl fixed on the top deck, 
through which the foul air from below meandered in a lacka- 
daisical fashion, was thought to be ample for all requirements. 
This fallacy, however, has now been exploded, and, thanks to 
the rapid strides which have been made in electricity, it is now 


Fic. 1.—THE “CYCLONE” PORTHOLE FAN. 


possible to obtain that perfect ventilation on board ship which 
15 so very necessary where hundreds of people are crowded to- 
gether 'tween decks. The electrically-driven fan has remedied 
these one-time drawbacks, and among the most suitable for 
this purpose may be placed the ‘Cyclone,’ manufactured 
throughout by Messrs. Matthews & Yates, of Swinton, Man- 
chester. 


Fic. 2.— THE * CYcLoNE" BLOWER FOR MARINE WORK. 


This firm make two types of fans, viz., the open propeller 
and the cased or centrifugal, the former being used when it is 
possible to get a free outlet and the latter where it is necessary 
to overcome the resistance of ducts, &c. Both types are fitted 
with the firm's high-class motors, now so widely known. They 
are compact, liberally designed and of sound construction, the 
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parts being interchangeable and both armature and coils are 
former wound. Tlie fans themselves-are the outcome of years 
of experience and are guaranteed to be equal in efficiency and 
output to anv on the market; in fact, the makers claim that 
the power consumed is less than any other make for a given 
output. 

The “Cyclone” blower and exhauster is, it is claimed, the 
exact thing forthe ventilation of the stokehold, or for cooling the 
engine room, and this particular type of fan can also be adapted 
for supplying draught to the boilers. Mechanical draught is 
now being adopted largely for marine work, both on the forced 
and induced principles. The former is accomplished by de- 
livering à pressure of air under the ashpit and the latter by 
fixing a fan on the funnel side of the boilers, which draws the 
hot gases through the furnaces, and also increases the draught 
in the grate bars, &c. With the increased draught a greater 
quantity of fuel can be consumed on the same grate area and 
a greater heat obtained. This, transmitted to the boiler fur- 
nace, increases the capacitv of the latter by raising more steam 
in a given time, and, in addition, renders the amount raised 
independent of the funnel. 

An additional advantage obtained from the use of mechanical 
draught is the abolition of black smoke; this is prevented by 
the correct amount of oxygen being drawn through the fires, 
and combining with the carbon at the proper temperature. 
Seeing that black smoke is due to incomplete combustion, 
a saving is thereby effected. 


Electrical Resistance Ther- 
mometers for Cold Stores. 


The importance of keeping a careful watch over the tem- 
perature in cold storage chambers is evident to all. In some 
large stores a man is employed whose sole duty 1t 13 to read and 
keep a record of the temperatures of the various thermometers 
distributed over the buildings. If ordinary thermometers 
are used this necessitates the opening and 
shutting of a large number of doors, which, 
in addition to the labour cost, is very wasteful 
of power, and tends to destroy the uniformity 
LEAD of temperature of the various rooms. Ву 
the installation of electrical resistance ther- 
mometers, however, the temperatures of 
„„ ай the rooms may be ascertained by the 
engineer in the engine room in a very few 
minutes. 
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Fic. 2. —THERMOMETER SWITCH BOARD. 


The Cambridge Scientific Instrument Co., who supply elec- 
trical thermometers and pyrometers of many patterns, have 
also developed a special design for use in cold stores. These 
work on the Wheatstone’s bridge principle, the indicator 
(Prof. Callendar’s patent) being a combination of a galvanc- 
meter with a bridge of the Callendar and Griffiths’ type. А 
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Books. for Electrical and Marine Engineers. 
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* THE ELECTRICIAN " PRIMERS. By Various Authors. Edited by W. К. Cooper, M.A., B.Sc., М.Т.Е.Е. Vol. I., 
Theory ; Vol. II.) Electric Traction, Electric Lighting and Electric Power; and Vol. III., Telegraphy, Telephony, Electro- 
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number of outfits similar to that described below have been 
installed by the Company at docks and other places; and a 
modified design for use on board ship is to be placed on the 
market in the near future. 

A four-way lead-covered cable runs from the indicator to 
the thermometer, two of the wires being connected to the 


resistance coil of the thermometer, whilst the other two are ` 


“ compensating leads.” These latter are connected to the 
bridge so ag to neutralise the effect of the other two wires, and 
so render the reading of the indicator entirely independent of 
the length of the leads or of changes in their temperature. As 
the resistance of the thermometer changes with the tempera- 
ture, the galvanometer is deflected. This deflection can be 
brought back to zero by moving the galvanometer contact 
point on the slide wire of the bridge. . The position of the con- 
tact point may, therefore, be calibrated to indicate directly 
the temperature of the thermometer. Leads are run from the 
refrigerating rooms to the engine room, and connected to a 
switchboard (Fig. 2). By means of a plug connection is made 
from any of the thermometers to the indicator. Ап electrical 
resistance thermometer suitable for use in cold stores is shown 
diagrammatically in Fig. 1. Being enclosed in a brass tube 


it is readily responsive to changes of temperature and prac- 
tically unbreakable. 


Fic. 3.—INDICATOR OF THE CAMBRIDGE SCIENTIFIC INSTRUMENT Co. 


The indicator illustrated in Fig. 3 is fixed on the wall near 
the switchboard. · It is enclosed in a cast-iron case, on the face 
of which are placed a key and handle. When the key is pressed, 
if the galvanometer needle (seen at the top of the window) is 
deflected either way from the zero position, the handle is 
turned in the direction opposite to that of the needle’s deflec- 
tion, until the needle arrives at the zero. This shows that the 
bridge is balanced and the temperature of the thermometer 
can then be read directly from the dial. A small battery of 
dry cells completes the equiqment. zs | 

As mentioned above, the Cambridge Scientific Instrument 
Co. have fitted up several large cold stores with thermometer 
outfits of this type. In one case, where 34 thermometers were 
installed with one indicator and switchboard, it was found that 
the temperatures of all the rooms could be read in 10 minutes. 
Before this installation was adopted the same operation took 
55 minutes. As the readings are taken eight times in the 24 
hours, the time saved amounts to six hours per day. In the 
majority of cases, therefore, an installation will more than pay 
for itself in 12 months. 

A very complete system of electrical thermometry, known 
as the * Telethermometer," has been worked out by Messrs. 
Nalder Bros. & Thompson, Ltd. This system was originally sug- 
gested by Mr. А. B. Chatwood. Whilst being generally applic- 
able to measuring temperatures under various conditions, it 

has been especially designed for use in cold stores and in vessels 
carrying refrigerated produce, and has proved very useful in 
magazines and coal bunkers on board ship. It is perfectly 
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simple in operation, needing no technical skill or knowledge 
whatever, all that is required to be done being to turn a handle 
(or press а button) and read the dial. 

Amongst many advantages connected with the use of this 
system on board ship is that thermometer tubes from the holds 


to the deck may be entirely done away with, which is a great - 


advantage, inasmuch as there is no interference with the cargo, 
and no risk of carrying water from deck into the holds. All 
the thermometers in the ship can be read from one central 
point, and this point may be anywhere that is convenient, such 
as the engineer's cabin. Also, as each thermometer is never 
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fia. 4.—INDICATING INSTRUMENT OF MESSRS. NALDER Bros. 
& THOMPSON. 


moved from its position, the results obtained must be far more 
accurate than where the thermometer has to be moved in order 
to read it. = Е | 
Fig. 4 shows the indicating instrument ; this is mounted 1n 
a polished wood or cast-iron case, and is of the moving coil type. 
An electrical resistance thermometer is used, mounted in & 
hollow metal tube, as shown in Fig. 5, thus ensuring a quick 
response to any change of temperature. From each of these 
tubes a lead-covered cable of suitable diameter is run to a 
distributing switch and the indicating instrument. A hand 
magneto is provided as a reserve in case there should be a break- 
down in the electric lighting system, and excepting under this 
circumstance the apparatus is worked from the lighting mains. 
The actual pressure required is about 30 volts continuous cur- 
rent, and a resistance is provided to enable the correct voltage 


to be applied to the terminals of the instrument. 


Fic. 5.—ELEcTRICAL THERMOMETER OF MESSRS. NALDER BROS. 
& THOMPSON. 


The features claimed by Messrs. Nalder Bros. & Thompson 
for this system are its great simplicity and the speed with which 
the temperature at a large number of different points can be 
measured. 

In practical resistance thermometry it is a great advantage 
to use an indicator reading directly in air scale temperatures 
by the movement of a pointer over a dial, rather than to have 
to balance a galvanometer to zero and take the reading from 
the balancing resistance. The latter method renders it impos- 
sible to watch a varying temperature without constant mani- 
pulation, and it is always desirable to avoid this in commer- 
cial measuring appliances. In our issue of December 25, 1908, 


_ we briefly described an instrument for effecting this, namely the 
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Harris resistance thermometer indicator, shown by Мг. Robt.W. 
Paul at the Physical Society’s annual exhibition of apparatus. 
Since then improvements have been effected in the construc- 
tion, and a full scale deflection can now be obtained for a 
variation of 50?C. or less, in the temperature of a platinum 
thermometer of 1 ohm fundamental interval, employing an 
indicator with а balanced movement suitable for use at sea. 
The indicator is constructed upon the principle of the diffe- 
rential galvanometer with an electrical control. One of the 
differential windings (X in Fig. 6) is shunted with a platinum 
thermometer, the other winding, S8, being shunted with a 
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Fic. 6.—DiaGRAM SHOWING ELrcTRICAL THERMOMETER CONNECTIONS. 


resistance s, which is made variable so as to equal the resist- 
ance of the thermometer at certain fixed temperatures. The 
control coil of the ohmmeter svstem is also shunted with the 
resistance d, the value of which is determined by the degree of 
sensitiveness required, and may be made variable with s. 
These shunted windings are connected in series, and the circuit 
is completed through a battery and switch. Ву using a diffe- 
rential winding (the eurrents in which are respectively due to 
the resistances of the thermometer and s) in conjunction with 
a control coil (in which the current is proportional to a selected 
difference unit d), the advantage is gained of making the 
indicator read on both sides of what would be the zero point 
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Fia. 7.—ELECTRICAL THERMOMETER BY R. W. Раст. 


in an ohmmeter of the usual construction, thus increasing the 
open length of the scale from about 45 deg. of arc to more than 
a right angle. Moreover, аз the deflection 1з proportional to 
the ratio of the diffe ence of the currents in the differential 
windings to the current in the control coil, the sensitiveness 
for a given variation in the temperature of the thermometer 
may be made as large as desired by giving a suitable value to 
d, and is only limited by practical considerations. 

‘rhe instrument, which is illustrated in Fig. 7, may be con- 
structed to cover a full range of temperatures up to 1,200°С. 
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By means of а switch the range covered by the deflections 
may be moved along the temperature scale, e.g., an instrument 
covering by deflection, say, 200°С. may be set to read from 
0-200?C., 200—400?C., &c., at will; and when so constructed 
the movement of the switch simultaneously varies d, thus 
automatically compensating for the decreased change of the 
resistance of the thermometer at higher temperatures and 
maintaining the accuracy of the readings on the air scale. 

It is not to be expected that an instrument reading by 
deflection will attain the high scientific accuracy of null 
methods. The first commercial instrument of this type made 
up, however, showed a quite remarkable accuracy, which was 
confirmed by tests made at the National Physical Laboratory, 
where the error was found in no case to exceed one-third of 
1 per cent. At the National Physical Laboratory the errors, 


with a 4-volt accumulator whose E.M.F. was 4-2 volts, were 
found to be as follows :— 


Temperature (degrees). 
0-0 


Error. 
И 0-0 
ТОО о и 0-0 
ОО о о а ЕВЕ — 0:1 
"b MI — 0.2 
vL s AMNEM oO +08 
1219695. о а ааа — 1:9 


To study the effect of the measuring current, a series of 
readings were taken with a secondary battery, whose E.M.F. 
was only 3-7 volts, and also with the 100-volt lighting circuit 
mains with 1,000 ohms 1n series. 


Readings of indicator. 


: 100- volt. 

е Battery E.M.F. Battery E.M.F. lighting 
"empereur 4-2 volts. 3-7 volts. circuit. 
100-0 ......... 100-0 ......... 100-0. ......... 100-0 
6544 аа... 6560 шшш... 656-0. ......... 656-0 
1,1969 замы 1.195:0 ......... 1,198:5 ......... 1,197-0 


A calibration of the scale was made for every 20 deg. for the 
range 200°C. 


Indicator reading 0-0 19:8 39:3 59-4 79-4 100-0 120-5 140.3 


Error ...........-..* 00 0:0 —03 -02 -03 -00 401 -01 
Indicator reading —............... 161.4 ... 182.0 ... 203-0 
КТТӨ а ране - 0.1... -02 ... -OI 


It will be noted that the instrument is practically inde- 
pendent of the applied voltage within the range of charge and 
discharge of a 4-volt accumulator battery. Where avail- 
able, current may be taken from the direct-current electric 
light mains by using a resistance, usually about 10 ohms per 
volt, in series with the indicator. 

The thermometers for use with these indicators are provided 
with the Callendar & Griffiths compensating loop, and are 
brought to a standard resistance by means of a series coil of 
negligible resistance, in the head of the mount, thus securing 
electrical interchangeability without the necessity of using 
any adjusting or compensating device. 


Capstan and Other 
Controllers, 


The conditions under which electric power is employed on 
ships, docks and wharf sides differ materially from those which 
are presented in industrial service. Not the least important 
element to be considered is that of labour. The average man 
in charge of a capstan or ship's winch has no respect for things 
terrestrial. If the machinery under his control cannot per- 
form its functions in the particular manner which he himself 
prescribes, then the sooner it is broken up the better. Further, 
the loading or unloading of а ship is not а matter into which 
the technical refinements of motor control can possibly be 
made to enter. Affairs maritime are usually conducted on the 
“ get-there-somehow " principle. Electrical apparatus must 
accordingly expect the same ruthless treatment at the hands of 
the men as is served out to steam machinery. 

The manufacturer of motor control gear must have these 
important facts in mind. His products must, as nearly аз 
possible, meet the previously existing conditions, and be 
cabable of exactly similar treatment, 
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ctlons The Adams Manufacturing Co. have been paying apparatus, they have produced some excellent pieces of 
tunt special attention to the subject of electric control for shipboard ^ apparatus for mercantile and passenger service. 
fmm work. They have devoted considerable time and energy to the A drum type controller which possesses some novel and 
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same operations. It is instructive to compare the operations 
of a steam engine with the electric motor on, say, a heavy 
cargo winch. 

It is à common occurrence for the engine or motor, as the 
case may be, to be overloaded until it stops. The steam engine 
is able to meet this condition easily, for it just comes to rest 
with steam behind the piston waiting for the load to go ой. 
With the-ordinary electrical control, however, the over-load 
opens the circuit breaker, which has to be re-set before starting 
again. This continual opening of the circuit breaker has been 
a source of annoyance and weakness in the electrical drive, and 
the Adams controller has been designed to avoid this. 

Fig. 2 shows the massive design of the controller, which gives 
a watertight construction, possessing great strength. The 
internal parts are shown in Fig. 1. They consist of the ordinary 
drum contacts and fingers for starting and speed control of the 
motor, but with the addition of two Igranic patented magnetic- 
ally operated clapper switches or circuit breakers fitted with no- 
voltage and overload release. | 

With this construction, when a heavy overload comes on the 
motor, the clapper switches * trip " and open the circuit of the 
motor, bringing it to rest, the load being sustained either by a 
solenoid brake, or by the latest electrical resistance method. 
Then, to re-start the winch when the overload is taken off, it 
is only necessary to bring the handle back to the starting 
position to re-set automatically the clapper switches and start 
as before. 

Another special Adams product for shipboard use, is a 
patented sea-going resistance. А bank of these resistances 13 
shown in Fig. 3, and the essential feature of these units is that 
only iron, mica, and resistance alloy are used in their con- 
struction, so that there is nothing to deteriorate. The resist-. 
ances can be momentarily overloaded to red heat without 
damage, and the complete resistance is а much stronger and 


more compact and at the same time а lighter unit than the 
ordinary grid type. 


Brooks T-Square Lock. 


An interesting piece of apparatus, which has been designed 
by Messrs. W. J. Brooks & Co., for drawing office work is the 
T-square lock. This is a simple device which can be attached 
to any ordinary T-square, enabling the latter to be locked in 
any position on the drawing board, thus setting both hands 
free to manipulate the set square. The arrangement does 


not, however, prevent the T-square being easily shifted when 
required. 


Brooks Т-Ѕослке Lock 


The device consists of a thin steel rod extending the whole 
length of the T-square blade and sliding in bearing plates at 
each end. These plates are screwed to the blade and stock 
respectively. One end is bent at right angles to form a claw 
and the other terminates im a knob. А helical spring bears 
against this knob and presses the rod to the left, which causes 
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the claw to bear against the right hand edge of the board and 
to pull the stock of the T-square firmly against the other edge 
and thus prevent it slipping down. Both hands are thus set 
free. To shift the T-square the stock is grasped with the left 
hand, the thumb pressing against the thumb piece and the fore 
finger pressing the knob to the right. This causes the claw to 
stand slightly away from the edge of the board, permitting the 
T-square to be moved by the left hand alone with precisely 
the same freedom as if no attachment was there. On releasing 
the pressure on the knob the T-square again becomes locked. 


———————— 


Wells’ Waste Oil Filters. 


On shipboard it is not expedient to carry any more of one 
commodity than is absolutely necessary. The space available 
is so small that " cutting " in all possible directions is necessary 
to obtain comfort for the personnel. 

We are not, therefore, surprised to find 
that oil filters are extensively used in 
connection with the machinery emploved 
on shipboard, for both an economy in 
oil consumption and a less space for storage 
become possible by their use. Messrs. 
А. C. Wells & Co. make a very efficient 
filter for this purpose, a section of which 
we give herewith. The method of opera- 


tion is sufficiently clear from the illustra- ae инь 
. LÀ » . . — 4 
tion. The construction is of the simplest, 


all parts being easily accessible for cleaning. |522 
The filtering pads can be quickly and 
cheaply renewed. The new patent sight- |: 
feed syphons, which are also supplied on |: 
the larger sizes, are a valuable addition, {= 
as by this method the best surface of | 
the oil only is syphoned over to the fil- 
tering pads, giving time for the dirt and 
water to settle naturallv to the bottom 
of the collecting chamber. 
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Mirrors for Searchlights. 


— — 


The Cowper-Coles process for the formation of mirrors by 
electro-deposition is now well known, so that a description of 
the process is unnecessary; it may be mentioned, however, 
E that the Reflector Syndicate (Ltd.), who operate the 

Cowper-Coles patents in all the principal countries of 
the world, have recently introduced gold deposited 
mirrors for searchlights. | 

Light reflected from a gold-coloured reflector 13 
found to illuminate a distant object more clearly and 
to be more penetrating in thick and foggy weather, 
the probable r ason for this being that the beam from 
a gold reflector contains a very high percentage of red 
and yellow rays, which are least absorbed by the 
atmosphere. Another advantage of gold mirror rays 
is the absence of white Falos and consequent deep 
shadows of objects close to the source of light; in 
other words, there is a softer and more even illumi- 
nation of fore and background. It has also been 
found easier to distinguish colours which are very 
similar. For instance, a grey object, such as a tor- 
pedo boat оп a grey sea with a grey sky, 13 more 
clearly seen with the gold than with the silver mirror. 
Lastly, the gold, unlike the silver deposit, is unaffected by 
chemical or climatic conditions, so that the reflective surface re- 
mains highly efficient. This is a distinct advantage forheliograph 
work, for in damp and tropical countries the silver mirror rapidly 
deteriorates. "These gold-deposited mirrors should, therefore, 
prove of considerable advantage in marine work. 
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НЕ 
Мг. Lackie’s Address. 

AS was only natural, Мг. W. W. LACKIE, in his presi- 
dential address to the Incorporated Municipal Electrical 
Association, touched upon some of the “ burning questions” 
of electricity supply. One of these was depreciation. 
Mr. Lackie’s view is that depreciation should be met by a 
sinking fund properly calculated. Any loss in efficiency 
should be met by the depreciation fund if the ordinary 
maintenance out of revenue is not sufficient to provide for 
this; in other words, loss in efficiency should be a running 
charge, such as repairs and maintenance. Obsolescence, 
in Mr. LAcKIE'S opinion, does not involve depreciation, but 
à prudent authority may see the advantage of setting aside 
à sum for providing more up-to-date plant as may seem 
desirable. Perhaps the only difficulty in a classification 
of this kind is to distinguish sharply between the different 
Classes in every case, 

Ir is well known that. American engineers make a point 
of supplying light rather than energy. Mr. LackrE is 


inclined to support this policy, and he suggests that à new 
lamp might be given to the consumer for every 100 or 200 
units used. Since satisfaction depends, partly at least, on 
the goodness of the illumination, there is certainly some- 
thing to be said in favour of the idea. The British publie, 
however, are essentially conservative, and for that reason it 
is doubtful if the change would be welcomed. It might, 
perhaps, be felt that the liberty of the subject was being 
molested. What, we wonder, would have been the attitude 
of the supply authority if this system had been in force 
when the metal filament lamp made its appearance, and 
to what extent would the consumer have benefited? The 
subject is, of course, closely connected with tariffs, on 
which Mr. ГАСКІЕ also made some remarks, He evidently 
thinks that flat rates may make progress, but they must 
be based on the maximum дета: of each particular class. 
There is no doubt that a flat rate appeals to the consumer, 
who, as Mr. Lacki£ remarks, is lable to remember the 
high-priced units at 34d. for 730 hours per annum and.to 
forget all the cheap units at 34. In such cases a flat rate 
of, say, 24d. per unit might seem a much better bargain. 


Reflectors for Street Lighting. 


THE technical success, or otherwise, of street lighting, 
so far as electric lamps are concerned, is to no small 
extent connected with the distribution of the light; and 
whilst popular impressions will not entirely be disregarded, 
the increasing attention now being paid to the science of 
illumination is likely more and more to make itself felt 
when decisions have to be reached between the claims of 
electrity and gas for street lighting. That this should be 
the case is certainly the wish of electrical engineers, since 
questions of the minimum illumination provided and the 
effective distribution of light have in the past been fre- 
quently discounted, if not entirely disregarded, by com- 
mittees in coming to a decision on the merits of different 
schemes for public lighting. The introduction of dioptric 
globes has undoubtedly placed the flame arc lamp in a 
stronger position by enabling the rays of light to be dis- 
tributed more effectively over the area illuminated. Now 
that metal filament lamps are coming into very extensive 
use for street lighting and lamps of higher candle-power 
are being employed, the question of reflectors is likely to 
become increasingly important. This point is emphasised 
by a Paper (given in abstract elsewhere) in which Dr. 
CLAYTON SHARP describes a novel form of reflector. 
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Tais reflector has been designed primarily for the illu- 
mination of suburban streets and sparsely populated 
distriets, where the lamps are necessarily spaced rather 
far apart, and where it is very important that the illumi- 
nation should be effective at some distance from the 
sources of light. In this particular, gas lamps are very 
deficient, the illumination, as shown by a photometer, 
being very patchy. The facilities afforded by electric 
lamps for distributing the light by means of reflectors are 
likely to be more and more appreciated in the future, and 
the type of reflector introduced by Dr. SHARP for securing 
the most effective illumination is certainly worthy of 
careful consideration by illuminating engineers. By using 
the polished metal type of reflector the author claims that 
a gain of from 200 to 300 per cent. is obtained in the 
effect. Engineers, however, will probably have to experi- 
ment with these reflectors for some time to ascertain if 
the glare is a serious disadvantage. In this connection, 
it was mentioned in the discussion following the reading 
of the Paper that when a lamp is placed so high that its 
light reaches the eye at an angle from the horizontal of 


not less than about 26 degrees, tests showed the glare to 
be practically nil. 


Metering Large Demands. 


WHERE the price of electrical energy involves a charge 

based on the maximum demand of the consumer it is 
obvious that the method of determining the demand is of 
considerable importance to large power users. As over- 
loads of short duration are not usually of great consequence 
to the supply authority, it is customary to use demand 
indicators having a considerable time lag—that is to say, 
the instruments do not attain their full reading unless the 
load is maintained for several minutes. The Common- 
wealth Edison Co., of Chicago, who are one of the largest 
suppliers of electrical power in the world, and who sell 
energy in bulk to several large traction underta kings, have, 
in the case of large consumers, for some time based their 
annual fixed charge per kilowatt (occasionally as low as 
£3) on the maximum demand as given by the greatest con- 
sumption of energy in any individual hour; an additional 
charge based on the number of units used (and ranging 
from about 0-24. upwards) being also made. For ascer- 
taining this demand it is necessary to read the energy 
meters registering the supply at intervals of one hour, such 
intervals having, of course, to be observed with great 
accuracy. Efforts have naturally been made to record the 
meter indications automatically, with the result that a 
printing attachment has now been developed. This attach- 
ment can be applied to most types of meters, and prints on 
a strip of paper the actual reading in kilowatt-hours at any 
desired intervals, say, five minutes, quarter of an hour, or 
longer periods. From these readings the consumption during 
the periods in question can be ascertained. In its latest 
form this attachment can be fixed on a separate panel and is 
electrically connected to the meter of which the indication 
is to be recorded. It is interesting to notice that by means of 
these readiags it 13 easy for the supply authority to ascer- 
tain the period of the day at which the maximum demand 
of the consumer occurs; and this information will, un- 
doubtedly, prove of considerable value in determining the 
price at which energy can be supplied. 


Transatlantic Cable Negotiations.—Many rumours have 


appeared in the public press during the past week concerning 
the alleged outcome of negotiations between the Anglo-Ameri- 
can Telegraph Co., London, and others. We are able to state 
that, so far as any result is concerned, there is no accuracy in 
any one of the statements made. 


progress, but no result had, at the time of our going to press, 
been reached. 


Certain negotiations are in 


Electricity Meter Approved by the Board of Trade.—On 


June 8th the Board of Trade approved of the pattern and con- 
struction of the continuous-current meter, No. 50,015, deposited 
at the Board of Trade on Nov. 26, 1908, by the Aron Electricity 
Meter, Ltd., and known as the Aron D.C. Watt Hour Meter, 
Type W.M., provided that the meter be tested, fixed and used as 


described in the specification and instructions dated June 3, 
1910, and numbered H.7493. 


Electric Traction in Germany.—According to the 


“ Railway Gazette," plans are being drawn up for the con- 
struction of а new bigh-speed electric railway in Berlin and 
environs, which, starting in the north of the city, will extend 
to the suburbs of Reinickendorf, Wittenau, Tegel, Waidmann- 
slust, Hermsdorf and Frohnau. 
cerned have declared themselves willing to give the necessary 
land free of charge for any portions of the railway built as!a 
surface line, and also to contribute part of the capital expendi- 
ture. The question of an interest guarantee is also being 
discussed. The line is being promoted by the Bergmann 
Electrical Co., of Berlin, and will, if constructed, form a useful 
supplement to Berlin’s traffic facilities. 


The local authorities con- 


The Royal Society—On Thursday June 9th H.M. the 


King received an address from the Royal Society, which was 
presented by a deputation consisting of Sir A. Geikie, pre- 
sident, Sir A. Noble, vice-president, Mr. А. B. Kempe, trea- 


surer and vice-president, Sir Joseph Larmor and Prof. J. R. 
Bradford, secretaries, and Sir W. Crookes, foreign secretary, 
with Mr. R. Harrison, assistant secretary, bearing the mace. 

In the address the following interesting passage occurs :— 

We are proud to remember that no less than 47 vears ago King Edward 
was graciously pleased to enter the Fellowship of the Roval Society, and 
later, on his Accession to the Throne, to become our Patron. 

Your Majesty enters upon the duties of your high station with a wider 
personal knowledge of the Empire and its various peoples than was ever 
possessed by any previous Sovereign of this country. Your subjects 
have had many proofs that this extended knowledge has been accom- 
panied by an active sympathy with every cause and movement that will 
promote their welfare and happiness. The interest which your Majesty 
has shown in the progress of discovery and invention assures us that these 
elements of national greatness will continue to receive vour favour and 
protection. 

His Majesty replied as follows :— 

1 thank you for the loyal address of condolence from the president, 
Council and Fellows of the Royal Society on the death of my beloved 
father. It is a consolation to feel that your Society, numbering amongst 
its Fellows the most distinguished men of science of this country, sym- 
pathises with me in my terrible bereavement. 

Your words of appreciation of the character of the late King are very 
welcome to me. Не always regarded with the deepest interest those 
scientific discoveries and those applications of discoveries already made, 
which have been of such supreme importance in the advancement of 
civilisation. I also have watched with close attention the work of your 
Society, and it is my sincere hope that its prosperity will continue, and 
that a Fellowship of the Royal Society will always be esteemed one of 
the highest honours which can be earned by devotion to the cause of 
science. 

I desire to thank you most cordially for your congratulations on my 
Accession to the Throne, and to assure you of my sympathy and support 
in vour beneficient etforts for the promotion of natural knowledge. 


gladly accede to your request that I should inscribe my name as Patron 
in your charter book. 


Cable Interruptions and Repairs. 


Date of Interruption. 
Assab —Perim ............................. ............... July 8,1909 
Malta—Tripoli.......s.ccccsssscccssssseescsecseccssseeacceees Арг 20, 1910 
Suakim—Jedda ............. „о.е ала знань Мау 6, 1910 
Madagascar—Reunion................. eese eene een May 12, 1910 
Reunion —Mauritius ........... cesses eene tne May 20, 1910 


Lattaquie—Talura .............. зелени eene May 26, 1910 
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Tramway Development in Germany.—In an article in a | minium from its ores, &c. After discussing induction furnaces. 
recent issue of the “ Elektrotechnische Zeitschrift" Mr. G. 
Dettmar gives statistical data of the position of electric tram- | apparatus, in which moderate temperatures are required. In 
ways in Germany in 1908. The total length of the electric | this connection, “ Silundum" heaters, the Bastian heater, the 
tramways is 2,575 miles, the total rating of the generators, | “ Tricity ” cooker, the Siemens heater and others were referred 
143,822 kw. ; that of the storage batteries, 39,262 kw. ; | to; and the question of relative cost of electric and gas heating 
the number of cars, 20,249 ; the capital invested, £54,580,600. | was then considered. To raise one pint of waterJfrom 60 deg. 
The average interest earned on the capital invested is 4-34 | to boiling point requires about 56 watt-hours; for this work 
per cent. The values of interest in different parts of Germany | the * Prometheus” saucepan, Prof. Fleming stated, required 
vary greatly ; the interest is lowest in the Province of Eastern | about 60 watt-hours, а ‘‘ Prometheus” kettle 65 watt-hours, 
Prussia, namely, 2-29 per cent., and highest in Hamburg, | and a large Isenthal immersion heater 66 watt-hours; whilst 
namely, 8 per cent. The average interest earned by tramways | a gas ring with “ Kwik” kettle used the equivalent of 89 watt- 
not operated electrically is 3-19 per cent. The total number | hours and а gas ring with ordinary kettle 99 watt-hours. 
of annual car-miles is 362,118,750, the total number of seats | Theoretically, the combustion of 1 cubic ft. of ordinary gas 
in the cars 622,635, the total number of passengers per year ; produced an amount of heat equivalent to 160 watt-hours; on 
2,103,119,000, the average number of passengers per kilometre ' this basis, with gas at 2s. 94. per 1,000 cubic ft., the cost of 
555,200, the average receipts per mile £2,800, the average heating a pint of water from 60°F. to 212°F. would be about 
cost of operation per mile £2,080, the average receipts per! Ad. In practice, however, this figure was increased“tthree 
passenger 144., and the average cost of operation per passenger times, making the cost about the same as with a good electric 
ld.. About 82 per cent. of the German street railways are heater using electrical energy at ld. per unit. To obtain the 
operated electrically. | : best results, the supply companies would favour some system 


Lightning Flashes.—The thunderstorms of unusual se- Of thermal storage, such as the “Therol” heater. In con- 


verity which were experienced in most parts of this country clusion, the lecturer stated that until the price of current fell. 


& 


STORM AT SOUTHSEA, JUNE 9TH, 9:30 P.M. 


last week doubtless provided many opportunities to photo- there was little prospect of an extensive adoption of electricity 
graphers for obtaining interesting records of lightning flashes. for domestic heating, but so far as cooking was concerned much 
A striking example is reproduced herewith. This was taken depended upon the cost and durability of the apparatus. In 
at Southsea at 9:30 p.m. on Thursday, June 9th, bv Mr. the second lecture, on Saturday last, Prof. Fleming dealt with 
У. Н. V. Marshall. The plate was exposed for five or six  pyrometry. The two usual electrical methods of measuring 
seconds, so that the lights on the ship (H.M.S. “ Invincible "), | temperature were Бу means of changes in electrical resistance 


on the Spit Fort and on the parade are clearly shown in the | and by,the production of an E.M.F. at the junction of two: 


photograph. The two main lightning flashes in the field of | metals. The various apparatus based on these two methods, 
View were practically simultaneous, and a very fine record of 
electric discharges has undoubtedly been secured. Attention | described by the lecturer, who showed examples supplied by 
may be called to the fact that the halos surrounding the arc | various firms. Amongst this apparatus was a direct reading 
lamps are due to the rain and could be seen with the naked | thermo-couple pyrometer of Messrs. Crompton & Co., a quartz 
eye, being similar to the familiar lunar halo. T platinum о * жыга Griffin & Son, the Féry 
Electric Heating and Pyrometry.—The Tyndall lectures | radiation pyrometer of the Cambridge Scientific Instrument 
at the Royal pires Bde been ана by Prof. | Co., and a platinum thermometer of Мг. К. W. Paul. 
J. A. Fleming, F.R.S., and where on the subject of electric} International Electro-Technical Commission.— We have 
heating and pyrometry. In the first lecture, on June 4th, | received from the central office of this Commissian a copy of 


Prof. Fleming considered electric furnaces based on resis- | the first annual report, which comtams an account cf the- 


tance heating, describing their many applications, such as the | activities of the Comuemen up to December 31, 1909. The 


production of carborundum, quartz glass, the reduction of alu- | report às prefaced by a portrait of Col. В. E. Crompton, to- 


and arc furnaces the lecturer passed on to electric heating © 


viz., resistance thermometers and electric pyrometers, were 


S = — 
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whose efforts towards the formation of the Commission a | for the transmission of electrical energy to Kimberley, Jagersfontein, 
tribute is paid in the preface, while in the same preface atten- | Bloemfontein, &c., for mining, traction, power and lighting. 

tion is called to the work which the general secretarv, Mr. C. Le Several L.G. Board, inquiries were held during the past week into 
Maistre, is doing. This preface is signed by Prof. Elihu 


| applications for sanction to loans for electricity supply extensions, 
Thomson, who has been president of the Commission since including Newport, for £31,255 ; St. Helens, £10,230 ; and St. Anne’s 
1908. The annual report proper begins by an account of the | ??-the-Sea. £3.000. 


preliminary meeting held under the presidencv of Mr. Alexander 
Siemens in June, 1906, and also briefly describes the formal 
election of officers and the first council meeting held in London 
in 1908. The report goes on to point out that at the present 
time there are 15 properlv constituted committees, of which 
two, however, are not in full operation. Most of these com- 
mittees are formed under the co-operation and assistance of the 
government of the country. With regard to the progress of 
the work during the vear under review, there has been a large 
amount of correspondence dealing solelv with the general 
work. Besides this, progress has been made in the purely 
technical work, especially in regard to nomenclature, the unit 
of candle-power, symbols and standards of electrical machinery. 
Summaries of the annual reports of the various committees are 
also given. We may sav that the report is printed in two 
languages, English and French, the former language being 
confined to the left, and the latter to the right hand pages, so 
that it becomes trulv international in character. We are asked 
to call attention to an invitation from the Belgian Electro- 
Technical Committee, stating that thev are organising а 
reception to be held at Brussels from August 8 to 13, and will 
take this opportunitv to bring together the various members of 
the committees at two or three unofficial meetings, so that they 
mav exchange views, and in this wav assist in the preparations 
for the official meeting which is to be held at Berlin in 1911. 
Members of the committee in this country are requested to 


inform the Belgian authorities as soon as possible of their 
intention to attend. | | 


Operation of ап Accumulator Lorry.—According' to. the 
“ Electrical World" а 4,000 Ib. electric lorry was ап from 
Boston to Manchester, U.S.A., recently on a single charge, 
the distance being 59 miles. Throughout the trip a load of 
2,500 lb. was carried. The lorry made an average speed of 
8-57 miles per hour on the trip. Between Boston and Nashua 
the roads were in good condition, but on the last part of the 
journey, 19 miles, hilly and sandy highways were sencoun- 
tered. No boosting of the battery was resorted to on the way. 
The lorrv is the seventh machine of its kind to be purchased 
bv the Amoskeag Со., who are understood to be securing 
decided economies with electricitv compared with the horse 
traction formerly used in their vards. The lorries are used 
mainlv for inter-mill service, and a feature of the work is the 
constant overcoming of heavy grades. 


Legal.—Mr. Justice Neville commenced the hearing of an action 
on Monday brought by the Attorney-General (at the relation of a 
Leicester ratepayer) against Leicester Corporation to restrain them 
from undertaking wiring work, &c. Judgment was reserved. 

Companies’ Meetings, d:c.— The directors’ report of the British 
Electric Traction Co. for the vear ended March 31 (abstracted on 
another page) contains particulars of the financial position of the 


tramway undertakings owned by the Company and its associated 
companies. 


— 


INSTITUTIONS AND SOCIETIES. 


` FARADAY КОСТЕТУ.—Аф the meeting of the Sccietv on May 3lst 
the following nominations for the offices and Council (1910-11), to 
be elected at the annual general meeting on July 12th, were an- 
nounced :— President : Mr. James Swinburne, F.R.S. Vice-Presidents : 
Messrs. А. C. Claudet, S. Z. de Ferranti (President I.E.E.), В. T. 
Glazebrook, F.R.S., Е. W. Harbord, Lord Rayleigh, O.M., F.R.S., 
Ernest Solvay, Prof. James Walker, F.R.S. Treasurer: Dr. Е. 
Mollwo Perkin. Council: Messrs. Е. J. Bevan. Bertram Blount, 
W. В. Cooper, Dr. J. А. Harker, F.R.S., Prof. А. К. Huntington, 


Dr. T. Martin Lowry, Robert L. Mond, W. Murray Morrison, H. K. 
Picard, Dr. G. Senter. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS.—Mr. Dugald 
С. Jackson has been elected as president of the Institute for the 
ensuing year. | 

IvsriTUTIoN. OF ELECTRICAL ENGINEERS. — Оп Monday, 
June 2Uth, the Institution offices will be transferred from Victoria- 
street to the new home on the Embankment. АЙ communications 
after June 23rd should be addressed to the Institution at Victoria 
Embankment, London, W.C. The new telephone number is Gerrard 
764. The library wiil be closed until Sept. 156, for reclassification ; 


and the common room will not be ready for use before the opening 
of the new session. 


Iron AND STEEL [ĪNSTITUTE.—As previously announced, the 
autumn meeting of the Iron and Steel Institute will be held at 
Buxton, on Monday, Tuesday, Wednesday, Thursday and Friday, 
| Sept. 26th to 30%. ‘An influential reception committee has been 

formed, with the Duke of Devonshire as chairman, Sir Alfred 5. 
Haslam as vice-chairman, and Major А. Brown аз hon. sec. Ag 


selection of Papers will be read and discussed, and visits to various 
works have been arranged. 


ARRANGEMENTS FOR THE WEEE. 


FRIDAY, June 17th (to-day). 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


10 а.т. Annual General Meeting in the Rankine Hall of the In- 
stitute of Engineers and Shipbuilders, Glasgow. 
1 p.m. Luncheon, Grosvenor Restaurant. 
TUESDAY, June 21st. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


‚ We give a complete account, up to last evening (Thursday), of the 
proceedings at the Convention of the Incorporated Municipal Elec- 
trical Association, held this week at Glasgow. The presidential 
address was delivered by Mr. W. W. Lackie, and the following 
Papers were read: ** Commercial Advancement of Electric Supply," 
by Mr. А. С. Cramb; “ The Commercial Progress of Electricity 
Undertakings,” bv Mr. Н. Collings Bishop; “ Exhaust Steam 
Turbines and Condensing Plant at McDonald.road Station,” by 
Mr. Е. А. Newington; and “ Mixed Pressure Turbines,” by Мг. А. 
Bremner. Discussions also took place on “ The Advantages of 
Continuous Records of Costs and of Steam Consumption,” opened 
by Mr. G. Wilkinson and Mr. С. Е. С. Shawfield. and on ** Cheapen- 
ing of the Cost of Mains and Services,” opened by Mr. 5. Е. Fedden 
and Mr. 5. J. Watson. | 


Mr. В. М. Neilson contributes an article on “ The Effect of Vacuum 
on the Economy of Steam Turbines.”’ 


Faraday Society. 

8 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House, Piccadilly, W. Papers on (1) " Studies in the Electro- 
metallurgy of Ferro-Allovs and Steel,” by Мг. P. Girod. (2) 
“ The Failure of the Light Engineering Allovs, particularly the 
Aluminium Alloys," by Mr. E. К. Law. Exhibit of some new 
types of mercury vapour lamps by Dr. F. Mollwo Perkin, 

WEDNESDAY, June 2204. 

INSTITUTION OF Civi, ENGINEERS. 

Meeting at Great George-street, Westminster. Lecture on 

* Recent Developments of Telegraphy and Telephony,” by Sir 

John Gavey, С.В. James Forrest Lecture. 


S p.m. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. В. Е. Crompton, С.В. 
The following orders have been issued for the current week :— 
Monday, June 20th, “ A" Company.— Technical drill 7 to 9:30 p.m. ; rating 
examination for those who have been warned. 
Tuesday, June 21st, “В” Company.—Recruits infantry drill 6:30 to 
7:30 p.m., technical drill 7:30 to 9:30 p.m. Any №.С.0. ог man who 


has not yet performed his qualifying drills is reminded that they 
should be performed before Camp. 


Mr. Е. Fernie continues his article on Electrolysis of Underground 
Mains. 


At a recent meeting of the New York Section of the American |  *h 

Illuminating Engineering Society, Dr. Clayton Н. Sharp read a | Wednesday, June 22nd.—(ymnasium 6:30 to 9:30 p.m. 

Paper on “ A High Efficiency Retlector for Street Lighting." d do 23га, “ C”? Company.— Examination for ratings for all 
Messrs, Harper Bros. are reporting upon a proposal to erect a large .C.O.s and men who have been warned. 


ud ng Md Friday, June 24th, “ D" Com .—Examinati ings for all 
power station in the Kroonstad mining district. near Klerksdorp, and N( sand men who have А for rating 
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ELECTRIC CABLES.* 


ELECTROLYSIS. 


BY Е. FERNIF. 
(Continued from p.. 283.). . | 

Summary.—The author first considers the general phenomena of 
electrolysis as observed in the neighbourhood of electrical networks. 
He then discusses in more detail the corrosion of lead-covered cables 
and armoured cables, and the effectiveness of earthing. Another 
cause of deterioration is electric osmose, which causes an accumulation 
of moisture at the negative conductor if there is any flow of current 
through the insulation. Finally, the causes of faults and measures 
for preventing them are considered. Faults may be classified into 
those of manufacture, those caused during laying, and those developed 
after the cables are laid. The last class is due to a number of causes, 
such as mechanical injuries, electrolysis and electric osmose, chemical 
action, overloading and decentralisation, high temperature, abnormal 
pressures and static discharges. Another cause of trouble is the 
accumulation of gas in manholes, causing explosions. The various 
ways in which gas may accumulate are considered and the remedies 
to be applied. 


CauUSES OF FAULTS ; MEASURES FOR PREVENTING THEM. 


Speaking generally, cables used for alternating currents do 
not develop nearly so many faults as those used for continuous 
currents, and this in spite of the much higher pressures em- 
ployed. Also, on a three-wire system, with earthed neutral, 
the negative cables break down sooner and to a greater extent 
than the positive cables. Moisture is to be avoided as much as 
possible, particularly on an earthed system and with leadless 
cables, and experience shows that it is much better for cables 
to be entirely submerged rather than merely wet. This is 
perhaps because the minute traces of chemicals that get de- 
posited on the outside of the cable (as we think through elec- 
trolysis) rapidly diffuse away if there is any quantity of water 


present. Earthenware pipes, concrete, or brickwork tend to 


prevent diffusion, and thus cause an accumulation of salts on 
the surface of the cable. If it were practical, we believe it 
would be a good thing occasionally to flush out ducts contain- 
ing leadless cables with clean water. Thus, in testing samples 
of vuleanised bitumen cables, with the insulation intentionally 
pared down to hasten the action, we have found the insulation 
to stand for long periods with 460 volts if the sample be im- 
mersed in a large volume of a neutral salt solution ; but if it 
be put in a porous pot and packed in tightly with soil it 
will break down in a comparatively short time in the same 
solution. 

Wishing to test samples of pitch and bitumen for use on a 
“solid” system, we installed. bare conductors in stoneware 
troughs and filled in the troughing with the different samples, and 
connected the conductor to the negative pole of a three-wire 
system. In order to make the test as severe as possible, we 
wrapped another bare wire tightly round the outside of the 
troughing and connected this to the neutral pole, and then 
buried the whole arrangement. Under these conditions none 
of the samples would break down, we think because the soil 
was altogether short-circuited ; by earthing the neutral a few 
feet away from the troughing we were able to break down some 
of the samples. | 

Leadless cables, particularly when in iron pipes, often break 
down close to the edge of the pipe. This is perhaps due to the 
fact that the protective action of the iron pipe, which is to make 
the path of any leakage current partly metallic, is impaired, and 
a current may flow through the insulation along wet tapes or 
braiding to the earth, its path being electrolytic. Similarly, 
cables are sometimes found to be faulty at definite equal dis- 
tances spaced along the cable, these distances corresponding to 
thejoints in the earthenware pipes, which if of cement provide a 
better earth for the cable than the body of the pipe. Negative 
faults always collect an akaline liquid round them, and it should 
be the custom of the mains foreman to test any trickle of water 
running down a duct into a draw box with pole-finding paper 
for alkalinity, its presence always indicating a faulty negative 
cable in the duct. | 

Faults on the positive and neutral wire (which is nearly always 
и BU MITE IC es 


* Copyright. АП rights of reproduction reserved. 


material, and not as primarily due to water. 


above earth potential) are generally acid, much drier and with 
the conductor corroded. The great object of the designer of 


joint boxes and other fittings for underground use 18 to ex- 


clude moisture, and faults caused by the ingress of water into 
joints, &c., should be regarded as due to faulty workmanship or 
No kind of 
fibrous substance, however well impregnated, can be regarded 
as waterproof. | 

There is one kind of fault the cause of which is difficult to 
classify ; where bitumen cables are bent at all sharply the in- 
sulation will crack and open in time. Now service cables often 
have a nearly right-angled bend in them, and we have known 
many bitumen service cables to fail at this point. 

Faults on underground mains may be roughly divided into 
three classes :— 


1. Faults of manufacture. 
2. Faults caused during laving. 
3. Faults caused after the cables are laid. 


A fault may be either an * earth," a “ short-circuit” or a 
discontinuity. With single cables it is almost impossible to 
get a short-circuit unaccompanied by an “ earth," and with 
concentric or multi-core cables it is also very rare. Positive 
and neutral leadless cables are sometimes corroded asunder by 
electrolytic action, and may be clear of “ earth," but this has 
always been caused by an “earth” originally. Multicore 
pilot cables sometimes develop a discontinuity without an 
earth, this being generally caused by a short-circuit which has 
cleared itself. 

The faults coming under the first class are exceedingly rare, 
probably less than 0-1 per cent. of all those occurring on a low- 
tension network. Cables used for extra high-tension currents 
may possibly give a larger percentage. Proper testing of the 
cables will eliminate practically all danger due to manufac- 
turing defects. 

Perhaps 30 per cent. of all faults might beincluded in class 2, 
their chief cause being rough and careless handling of the 
cables. Negligent workmen will get sharp bends and kinks 
in a cable, will stretch the lead, drag the cable over sharp edges 
and rough surfaces, and in other,ways lay up a store of future 
trouble. Badly aligned'and inherently bad ducts and troughs. 
badly designed joint boxes and carelessly made joints are also 
responsible for faults caused whilst the cables are being laid. 
In very cold weather special care has to be taken in all the 
operations of handling and laying cables. The general remedy 
for this class of fault is, of course, efficient supervision. Really 
reliable foremen and gangers are difficult to get, and should be © 
treasured when found. Faults of the second class may not, 
and generally do not, develop for some months, or possibly 
years after the cable is laid, and when they do manifest them- 
selves the defect from which they originated is difficult to 
recognise. Thus the foreman responsible for laying the cable 
escapes all blame, and it is on account of the absence of anv 
immediate result from improperly handling cables that it is 
so difficult to impress him with the necessity of using them 
tenderlv. 

Faults in class three may be caused by 


(a) Mechanical injuries. 

(b) Electrolvsis and electric osmose. 

(c) Chemical action. | 

(d) Overloading and decentralisation. 

(е) Excess of temperature. 

(/) Abnormal pressures, surges, lightning. 
(д) Static discharges. 


(а) Faults in this category are most generally caused bv 
workmen engaged in excavating the streets, for underground 
works, electrical or otherwise. Occasionally an iron spike used 
for supporting а barricade round some operation will be 
driven into buried cables. А particularly crude method used 
bv gas engineers for finding leaks 1s responsible for some severe 
faults. This consists in driving а heavy steel bar a foot or 
two into the road bed on the supposed line of the gas main, and 
then applying the usual tests for the presence of gas.  Unfor- 
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tunately, the point of the bar may unwittingly perforate an 
electric cable. à 

Cables laid under concrete (as installed for wood setts) are 
very liable to injury if the concrete has ever to be broken up for 
installing other works, because wedges and steel bars are driven 
through it at random. Subsidence of the ground which is 
particularly common with cables laid in mines and mining dis- 
tricts, comes under this heading. This may cause joints to be 
pulled asunder or severance of the cable. In one instance, 
where cables were laid solid in troughing, the ground fell away 
from the troughs and carried them with it, leaving the cable 
taut, with the protecting bricks and a considerable weight of 
earth above it, which in the end cut through the insulation. 
The laying of ducts or troughs may also indirectly cause sub- 
sidence owing to their acting as drains for water. 

Attacks by rodents also come into this class. We have found 
nests of young rats in manholes, but recorded instances of 
damage from this cause are very rare. Ап inspector, under 
the direction of the mains department and provided with a 
copy of all permits given for street openings of any kind, will 
largely obviate faults due to mechanical injuries. 


(b) Electrolysis and Electric Osmose. 


Electrolytic damage is often underrated. It is discussed in 
relation to lead-covered cables in another part of this book. 
Although the term is generallv applied to lead-covered cables, 
the slow deterioration of leadless cables possibly also is a 
kindred effect. Electric osmose 13 also discussed elsewhere. 

(c) Chemical Action. 

This is a relatively infrequent cause of trouble. Vulcanised 
bitumen is rapidly attacked by free alkalies, as discussed else- 
where. Coal gas in the soil attacks and softens bitumen, and 
we have seen the bitumen filling of * solid ” laid cables attacked 
in this wav. Callender-Weber bituminous casings are some- 
times corroded in a similar manner with holes eaten right 
through the wall of the casing. The slow deterioration of 
rubber in dry places, and its more rapid destruction by con- 
densed water, may be included under this heading, although 
vulcanised rubber with no electrical pressure on it, retains its 
elasticity better in а damp box underground than in a dry one. 

Lead is not attacked bv absolutely pure water, but oxygen 
dissolved in water causes lead to be corroded, forming a film 
of lead oxide (or dioxide) on its surface, which absorbs Co, 
from the air and forms an insoluble carbonate of lead. This 
permits more lead oxide to come into solution, and the process 
is thus cumulative. Nitrates, nitrites, chlorides and ammonia 
all increase the corrosion of lead, but hard water containing 
calcium and magnesium carbonates almost entirely prevents 
any corrosion. Lead buried in chalk remains particularly 
bright and clean. 

The above kind of corrosion is, of course, generally very 
slow and as a rule negligible, but we have seen instances where 

there was a good deal of condensation on bare lead-covered 
cables suspended in the air, with probably a lot of Co, present, 
in which the lead was thicklv coated with а white salt (car- 
bonate) in a few weeks. Ducts should be kept dry, and in par- 
ticular free from sewage contamination ; and lead should be 
carefully protected in the neighbourhood of stables, farmyards 
and urinals. Stable manure and artificial garden fertilisers 
are liable to corrode lead, and this 1s а point to notice when 
laving in service cables through gardens. Important informa- 
tion as to durability тау often be had from the experience with 
lead water pipes. PbO is a powerful base, and will combine 
with the weakest acids: lead in a finelv divided state is ex- 
tremely sensitive towards oxygen. Red lead in contact with 
lead in à moist place seems to cause rapid corrosion. It is pro- 
bably the presence of organic acids in some pit waters that 
causes them to corrode lead. If in contact with wet wood (oak 
in particular) lead is sometimes badlv attacked, due to the 
presence of some organic acid (acetic or tannic) produced 
from its decomposition. This is again a cumulative process 
and results in the formation of lead carbonate, a very little acid 


being used over and over again. The action is in some degree 
similar to the Dutch method of preparing white lead. It is 


fairly rapid, and we have seen lead sheathings corroded three 
parts through in a year or so. It is possible that the braiding 
used on lead-covered cables may itself rot in course of time if 
continually wet, and produce organic acids similar to those 
from wood. We have seen bad cases of cone-shaped pitting 
on cables used for alternating currents which may have been 
caused in this way. With reference to this speces of corrosive 
action, a mere film of moisture produces more marked effects 
than a large volume of water. 

Wooden saddles impregnated with wood creosote, used for 
* solid? laid cables, have caused corrosion of the lead, and 
trouble was at one time experienced with telephone cables due 
to the use of creosoted wood conduits. Where conduits of this 
type are still used, oil of coal tar is better for impregnation than 
wood creosote, as it contains no acetic acid. With telephone 
cables, lead sheaths containing 3 per cent. of tin were found to 
be far less corroded than those of pure lead. 

The salt glaze on earthenware casings is sometimes stated 
to have a chemical action on lead, but this lacks confirmation, 
and is very improbable. Cement and plasters are also often 
stated to attack lead, but this corrosion is in nearly every case 
due to electrolysis. Ashes badly corrode the steel armouring 
of cables, but do not appear to attack the lead, at any rate until 
all the armouring has disappeared. Care should be taken that 
ashes are not filled in round buried cables, and to safeguard 
them it is best to use troughing in “ made up ” ground. 

(4) Overloading and Decentralisation. 

This source of faults is most frequent with vulcanised bitu- 
men and allied cables. Lead-covered paper cables of sections 
up to 0:5 sq. in. may be run at a current-density of 1,200 am- 
peres per square inch for long periods without danger. Vul- 
canised bitumen cables, of course, vary considerably in kind, 
but probably 800 amperes per square inch is the maximum safe 
current-density for this size. Smaller sections may be run at a 
relatively higher current-density, for whilst the heat generated 
in a 0-2 sq. in. cable is twice that in a 0-1 sq. in. cable for similar 
current densities, the heat dissipating surface of the former 
is less than 1:5 times|that of the latter. 

Rubber insulation deteriorates more rapidly when heated up 
by overloads than when carrying normal currents. Vulcanised 
bitumen softens when heated, and the conductor tends to 
become decentralised. This statement is often made and nearly 
as often contradicted. We believe the effect takes place far 

more readily with some makes than with others, and not to во 
great an extent with the more modern cables as with the 
earlier ones. Some examples of decentralisation have been 


discussed earlier, and also the general question of the heating 
of underground cables. | 


(е) Effect of Temperature. 


This is an infrequent cause of faults. Cables laid and jointed 
in warm weather may contract and break their joints during 
cold weather. This is, of course, very unlikely to happen when 
they are in constant use, owing to the heat produced in them 
by the load current. At week-ends, however, they may be so 
free from load that they will assume the temperature of the 
soil, and if this is low they may suffer severe strain, thereby 
causing distortion of the box fittings and bringing them into 
contact with earthed boxes and bonds. Some cases have been 
recorded of long feeders failing in this way. That there is a 
considerable strain may be seen by cutting a heavy feeder cable 
in cold weather, when the two cut ends will sometimes spring 
apart as far аз 18 in. Ontheother hand, cables laid “ solid ” in 
cold weather must expand a little when they are used, апа. 
being held everywhere rigid, must tend to break some of the 
Joints of the troughing in which they are laid ; this effect is, 
however, insignificant, the expansion of a cable 1 mile long 
being about 1 in. per degree centigrade. Rubber and bitumen 
cables rapidly deteriorate when laid in proximity to baker's 
ovens, and they should be avoided as much as possible when 
laying cables, although this is sometimes difficult. 

(f) Abnormal Pressures. 


Pressure rises may be caused in many different ways: bv 
any disturbance on the circuit, abrupt change of load or poten- 
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tial, by resonance, or Бу lightning phenomena. А lead-covered 
paper-insulated cable is hardly ever broken down by high- 
pressure rises occurring in practice, the failure generally taking 
place at joints or other fittings, transformers, &c. A momentary 
concentration of potential often takes place on the end turns of 
transformer or motor windings when switched into circuit. 
Even on 2,000 volt circuits we have found that when trans- 
formers fail it is nearly always due to a short-circuit on the 
high-tension winding, and not a breakdown to earth. At least 
one British firm put extra insulation on the end turns of all 
their transformers. Оп high-tension circuits, and particularly 
where the line is overhead and subject to lightning disturbances, 
a choking coil is often connected in the line to act as a buffer 
to receive the shock of any wave of potential. 

Some oscillographs illustrating the rise in pressure produced 
when switching on a cable, obtained by Mr. Duddell from the 
County of London Supply Co.'s system, are shown in the 
Proc. of the IL.E.E.* When switching on 9 miles of rubber 
cable on open circuit at 2,000 volts, using brass contacts in air, 
a rise of 2-25 times the root mean square value of the generator 
volts was obtained. Switching on the cable with loaded trans- 
formers is said by Mr. Duddell to reduce the pressure rise, but 
with a 400 kw. transformer on open circuit, connected at the far 
end of the cable, a rise in pressure of 2-7 times the root mean 
square generator volts was obtained under the same conditions 
as above. It is improbable that very quick rises of pressure, 
maintained for very short periods such as the above, will do 
any damage, but they may be prevented by charging up a cable 
through a resistance, or by putting the machine on at a low 
pressure and raising it gradually by means of the exciting 
current. 

À rise in pressure when switching off an inductive circuit may 
be prevented if the current is alternating by breaking the circuit 
under oil, which has the effect of breaking the current at or near 
the instant when it reverses. The rise in pressure on breaking 
a current depends on the rate of change of current 41/4 ; 
hence continuous currents should not be broken under oil, but 
to reduce the pressure rise the arc should be drawn out as long 
as possible. A condenser connected across a switch or fuse 
will tend to break the arc immediately, because the condenser 
behaves (until charged) as а momentary short-circuit to the 
arc; lead-covered cables, intercepted by a fuse, may act as 
condensers in this way. On some of the long transmission lines 
in America it is found to be easier to work with high voltages 
than with relatively lower pressures, |because the current 
being less with the higher pressures the effect of breaking 
16 13 not so disastrous. On these long lines, short-circuits 
ог other disturbances may set up violent oscillations or 
surges in the line. 

Resonance effects are unlikely to occur with commercial fre- 
quencies (25 or 50 periods) except on very long lines or with а 
large number of feeders supplied in parallel; the frequency of 
any oscillation set up in the circuit depends inversely on the 
square root of the product of capacity and inductance, and thus 
the larger this product is the lower will be the applied frequency 
which will produce resonance. Mr. Sayersf quotes an instance 
of resonance troubles occurring on 100 miles of high-tension 
mains. The cables used to fail in a wholesale way, always 
during the hours of light load, when the frequency'of supply was 
reduced to about 65, the normal frequency being 83. Мг. 
Savers found by calculation that resonance was probable at 
frequencies from 60-65. Не raised the light load frequency to 
above 70 and the wholesale cable failures ceased. Мг. Patchell 
has also given the results of some interesting calculations on 
this point in connection with the Charing Cross Company's 
Bow (London) works.t 

Lightning phenomena are not often manifested on wholly 
underground systems, but are often a great source of trouble 
on these when associated with overhead systems. We have, 
however, seen several case of lightning charging underground 


mains. Cables used for a town supply come to the surface in 


Е а REN REUS 
cx cM шы 


* Vcl. XXXVI., pp. 139, 140. 
t Proc. LE.E., Vol. XXXVI., p. 129. 
$ Proc. Т.Е.Е., Vol. XXXVI., p. 101. 


а consumer's premises, and the whole system may get charged 
if a building is directly struck by lightning, but it is more pro- 
bable that an electrostatic charge is induced by a heavily 
charged cloud immediately above. А conductor inside a con- 
ducting vessel is screened from all electrostatic influences, 
hence lead-covered or armoured cables, or any class buried 
fairly deeply in good conducting soil, are completely screened 
from induction by a cloud, but it would appear possible that 
non-lead-covered cables laid in insulating ducts above cellars 
with very little covering but the dry pavement flagstones, and 
also bare copper strip strained in culverts, also with very little 
covering, and that nearly insulating, might be electrostatically 
charged. The subject is of great interest, but its occurrence 
too rare to discuss fully here.* 


(9) Static Discharges. | 

Rubber cables have been known to fail when carrying high 
pressures when they are near some earthed metal. This 
13 attributed to а kind of brush discharge which oxidises 
the rubber and destroys its insulating properties in course 
of time. 

Practically all the causes mentioned above as the origin of 
faults must operate equally on all the three cables of a three- 
wire system, yet with leadless cables the negative cables develop 
at least 90 per cent. of all the faults ; with lead-covered cables 
the proportion is more equal between the positive and negative 
mains, and this is probably because the electric osmotic effect 
is largely eliminated. 

Third wire faults are very rare if the third wire 18 always kept 
anchored down at earth potential; they chiefly develop in the 
immediate neighbourhood of positive or negative faults. The 
following table is due to Mr. C. E. Phelps, and gives the number 
of faults from all causes on the high and low tension and tele- 
phone cables in Baltimore during the seven years ending 
December, 1906, the total length of cable in operation being 
about 290 miles. 


No. of Percentage 
Nature of damage. faults. of whole. 
Defective cablo- ымен анд > зы 20 
Damage during installation ............... 24 ...... 16-0 
Damage by picks, bars, &c. 58 ана 
hani yo M 2:' ^ed | 
echnical Gas explosions ............ 27 "asses 99-0 
Кабы оа оо ан Be dudes | 
Workman in manholes ... 13: шв 
Electrolytic action ....................... se. Jl. Ges 20-0 
Cables above ground ........................ 2^ dirus 1-5 
UnkBOWI 2:0: быннан а ала Дын 87 аз 5:5 


This table exhibits generally the number of faults to Бе ex- 
pected in a modern city from external and mechanical causes. 
It 13 no criterion of the number and importance of faults that 
are consequent on electrical defects, such as electric osmosis on 
three-wire systems. Half the mechanical faults occurred 
during two years when many street improvements were carried 
out after a fire, so that the percentage shown in the above table 
3 not an exact guide for ordinary practice. 


(To be concluded.) 


Telephony from Ship to Shore.—According to the 
“ Electrical Review and Western Electrician" the steamer 
* Theodore Roosevelt," which is to take the members of the 
Chicago Association of Commerce on a tour round the cities 
of the Great Lakes in June, will be in direct telephonic com- 
munication with Chicago during its entire trip. While at sea, 
wireless telegraphy will enable them to send and receive mes- 
sages, and the Chicago Telephone Co. will install a portable 
telephone outfit for use on the boat. The Companv has 
arranged with the telephone companies of the various cities to 
be visited by the Chicago delegation to have wires laid to the 
docks at which the “ Theodore Roosevelt" will land. As 
soon as the boat is docked attachments will be made with the 
apparatus set up on the boat, so that those on board mav call 


up their Chicago offices from their quarters on the steamer. 


* For an account and discussion on * Lightning Arres Du 
т е 4 resters " sce Peck 
Proc. LE.E., Vol. XL., p. 498. EE sce Peck, 
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FIFTEENTH ANNUAL CONVENTION OF THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


It is five vears since the members of the I.M.E.A. had an 
opportunity of visiting Glasgow in connection with the Annual 
Convention, the occasion then being the meeting held in 
Edinburgh under the presidency of Мг. F. A. Newington. At 
that time the delegates paid a complimentary visit to Glasgow, 
almost as a matter of course, and were entertained by the 
Corporation, who are the keen rivals of their municipal brethren 
in the Athens of the North. Now, in 1910, the position was 
reversed. The Convention proceedings centred in Glasgow, 
and a day trip to Edinburgh formed one of the principal 
attractions of the programme. Progress in central station 
plant design and maintenance has been most marked during 
the time that has elapsed, and delegates to the Edinburgh 
Convention of 1905 who were impressed with the massive 
proportions of the Pinkston tramway units were keener this 
year upon live steam and exhaust turbines. The electricity 
departments of both Glasgow and Edinburgh have closely 
followed the developments of this class of prime mover, and 
each now has interesting examples of both patterns in use. 
In the Glasgow tramway power house at Pinkston, near the 
huge reciprocating engines round which much controversy raged 
when they were installed, a 3,000 kw. high-pressure steam 
turbine has been running for some time. Its diminutive pro- 
portions compared with the reciprocators are very striking. 

For the convenience of members from London and the South 
of England who are attending the Convention, the Electrical 
Press (Ltd.) arranged for four special saloons to be attached 
to the 2 o’clock train from Euston on Monday. Some 80 
members and guests availed themselves of this facility, which 
was greatly appreciated, the more so, since a whist drive served 
to pass the time very pleasantly. The consolation prizes in 
the drive were by no means the least valuable, consisting of a 
12 months’ subscription to THE ELECTRICIAN, “ Electrical In- 
dustries" and “ Electrics,” е“ Electrical Review,” the “ Elec- 
trical Times" and the “ Referee.” Music and stories also 
formed part of the programme, so that we need scarcely say 
that the long journey was shorn of all its tedium. 

Among the engineers who are attending the Convention 
mav be mentioned: Messrs. H. P. Acland, N. Appelbee, F. 
Avton, б. Ө. Bell, Н. Bell, J. A. Bell, Н. C. Bishop, А. 5. 
Blackman, T. W. Bloxam, H. В. Burnett, J. H. Cawthra, 
R. A. Chattock, J. Christie, S. Clegg, T. D. Clothier, A. Clough, 
H. H. Couzens, А. C. Cramb, J. Dalrymple, А. А. Dav, С. 5. 
Davidson, J. E. Edgecome, А. Ellis, К. Е. Ferguson, 8. Z. de 
Ferranti, E. E. Hoadley, E. M. Hollingsworth, W. W. Lackie, 
C. W. Mallins, А. B. Mountain, H. D. Munro, Е. А. Newing- 
tou, E. G. Okel, №. L. Pearce, P.' J. Pringle, Н. Faraday 
Proctor, C. A. L. Prasmann, W. M. Rogerson, T. Roles, M. 
Ruddle, А. Н. Seabrook, C. E. C. Shawfield, D. А. Starr, 
H. M. Tavlor, G. Tough, C. Turnbull, W. A. Vignoles, 5. J. 
Watson, G. Wilkinson and C. H. Wordingham. There is also 
a large attendance of representatives of electricity committees ; 
prominent among whom are Alderman G. Pearson, of Bristol, 
Alderman Sinclair, of Swanesa, Alderman J. P. Smith, of 
Barrow-in-Furness, and Councillor Willock, of Glasgow. 


Tuesday, June 14th. 


The Rankine Hall of the Institute of Engineers and Ship- 
builders was well filled when the Hon. A. McInnes Shaw, Lord 
Provost of Glasgow, тозе to give an official welcome to the 
delegates, As is usual on such occasions, the municipal " glad 
haud " was extended to the accompaniment of the permitted 
indulgence in electrical reminiscence.’ The speaker recalled 
his particular association with the early days of the electrical 
industry, and concluded with the well-worn phrase, long since 
deprived of its irritation, that " electricitv. was still in its 
infancy”; and this despite the rapid and important strides 
made in the last five years. — 


Mr. W. W. Lackie then read his Presidential Address, of 
which the following is an abstract :— "E | 


PRESIDENTIAL ADDRESS. 
BY W. W. LACKIE. 


After referring to the present position of the Association, which 
now numbers 416 members, and was being increasingly recognised as 
an important factor in the electrical world, the author passed on to 
general questions affecting electricity supply. There has been much 
progress since the Association met in Glasgow in 1901, under the 
chairmanship of Mr. Chamen, as is well illustrated by the following 
figures :—In Glasgow in 1901 electrical energy cost, including 
interest, depreciation and sinking fund, 2-964. per unit as against 
1.734. to-day. Excluding the standing charges, the works costs then 
were 1:414. per unit as against 0.5624. per unit to-day. The larger 
electrical undertakings throughout the Kingdom show similar 
evidence of development. | | 

Very important work has been done by your council during the 
past уеаг. Last August the Electric Lighting Acts Amendments 
Bill received] the council’s careful consideration, and the amend- 
ments made upon the Bill embodied in the Act now passed are 
practically all in accordance with the expressions of opinions received 
from the representatives of the municipalities interested. To the 
Scottish municipalities it was particularly gratifving that an amend- 
ment was accepted at the last moment protecting both authorised 
private companies and authorised municipal undertakings from 
unfair and unreasonable competition on the part of unauthorised 
companies, | 
In connection with the clause of the same Bill regarding the rais- 
ing of capital by municipalities for the purpose of wiring consumers’ 
premises, and the hiring-out of motors, &c., it is known to you that 
this clause was dropped out entirely. If the clause authorising the 
work in consumers’ premises to be done “ through a contractor 
only " had been passed, it would have been contrary to the existing 
Electric Lighting Acts and Orders, and undoubtedly would have 
been found quite unworkable. I do not know if the mover for the 
addition of the words “ through a contractor only ” realised that all 
municipalities would require, if these words became law, to engage а 
contractor to erect the main fuses and switches, and connect, dis- 
connect, remove and repair all meters. 

It has been alleged that the electrical industry has suffered 
through municipalities obtaining powers to raise money for electrical 
purposes. ‘This, I am certain, is a fallacy. Municipalities have done 
much to advance our industry. In many burghs they undertook the 
supply of electrical energy at a time when no company would have 
ventured to do so. Further, they borrow money at a low rate of 
interest, the benefit of which is directly reaped by the public in а 
cheapened supply of energy ; and nothing is, or can be, better for the 
whole industry than such a supply. It leads to more than an 
equivalent amount of plant being installed in consumers! premises, 
and the supply of such plant 15. as a rule. left to private enterprise. 
Some kind of protection should therefore be extended to those munici- 
palities who, after having acted as pioneers, now find their areas 
surrounded or invaded by private supply companies. These power 
companies can, as à rule, select their consumers, and this leads to 
unfair comparison in the same district between the rates of charge 
made by the municipality and those made by the private company. 
The supply authority, whether private or municipal, should there- 
fore be protected. In like manner I am also averse to a municipal 
concern harassing a company in this way. | 

The question of depreciation and its relation to sinking fund is 
one that still remains undecided. Since the rate of sinking fund has 
been so seriously increased, any undertaking having a rate of not less 
than 33 per cent. and a reserve fund equal to one-tenth of its capital 
is surely quite sound financially. As to what is depreciation, and 


whether it is dependent on efticiency and obsolescence, I should say 
in reference to these questions that :— 


1. Depreciation of value is met by the sums set aside for sinking 
fund, if such sinking fund be properly calculated upon the probable 
life of the plant. | 

2. Decreased efficiency should be met by depreciation if the 
ordinary maintenance chargeable to revenue is not sufficient to keep 
the plant in its first state of cflicieney. 

3. Obsolescence does not mean, nor does it involve, depreciation. 
It is not true depreciation, but it is quite possible that a prudent 
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and grudge the price of energy when the time comes to revert to the 
334. rate? It is quite likely that many such consumers would 
regard a flat rate of 2d. as a distinct boon, and would not exercise the 
rigid economy which is often practised in connection with 334. rate. 
The rating committee might be appealed to, in cases of dispute, to 
settle the rate of any new consumers making a large demand. 

One should be careful of accepting statements such as “ 20 Н.Р. for 
1d." per hour, or passing criticisms on supplies of electrical energy at 
prices varying from 8d. to }d. per Board of Trade unit. The real cost 
is the total charge per horse- power per annum, including all material, 
labour, depreciation and interest on capital. The rate per unit is 
not a reliable criterion as to whether the supply is cheap or dear. 
Strange to say, it is the consumer who is paying, say, 334. рег unit 
who complains that he is being overcharged to make up the deficit 
caused by the consumer who is paying only 1d. ОҒ course, it is the 
reverse that is true. The time may be approaching when, instead of 


suthority, owning works, might look to the advantage which would 
be gained by installing present-day plant, and so getting greater 
efficiency than would be obtained from antiquated plant. Such an 
authority would annually lay aside a sum for this purpose and might 
be found dispensing with old plant in favour of something more up-to- 
date, even although the latter might not have reached the end of its 
usefulness. Such a course, however, is not compulsory under the 
Electric Lighting Acts. It is not legal to create a deficit by setting 
aside a sum either in name of depreciation or of reserve fund. Only 
such sums as are profits are available for this purpose. Allow me to 
point out that the Court of Session in 1880 held that the deduction for 
wear and tear to be made under the section of the Act above referred 
to is deduction for diminished value a« a means of earning income, 
апа not as a saleable subject, and that inasmuch as the plant іп 


question was undiminished in value for the purpose of earning 
income, no deduction from income tax charge could be made beyond 
repairs already allowed for. 

In the machinery for the generation and distribution of energy. no 
very great change has taken place. There has been a good deal of 
serious depression, which was emphasised by the advent of the metal 
filament lamp, but we all believe that the metal filament lamp will 
do for the supply of electricity for lighting purposes what the 
incandescent mantle has done for gas lighting, and more also; but 
the immediate effect has been to cause many stations to cease putting 
down additional plant for a year at least. It has not been so 
necessary for increased lighting connections to be obtained as was at 
first thought, owing to the growth of the power load. 

Much could be said in favour of the supply authority providing the 

consumers with lamps. Frequently bad lighting is found to be 
entirely due to defective lamps. In premises which are rented, 
whether for business or dwelling in, the rule now is that the pro- 
prietor in the first instance provides lamps, but there is no definite 
arrangement for these lamps being either of the most efficient type or 
renewable at stated periods. It is not uncommon for a tenant to rent 
premises where the lamps are of an older type and dim with age ; this 
has naturally a prejudicial effect on electricity for lighting purposes. 
Even if the ingoing tenant, for his own satisfaction, bears the 
expense of new lamps, it is too much to expect that on his departure 
he should leave the good lamps he has put in. in place of the old ones 
he found installed at the time of entry ; and cases have come to my 
knowledge where the outgoing tenants have substituted old defective 
Jamps on the eve of their removal. It seems to me that in the end it 
would be for the best welfare, not only of the supply undertaking, 
but of the wiring contractors, if the lamps (which, after all. are the 
means of transforming electrical energy into light) were left to the 
supply authority, either to be supplied and the price included in the 
charge per unit, or sold direct to the consumer Бу the supply 
authority. If the former method were adopted. one lamp might be 
given for еуегу 100 or 200 units used, and if the latter, the price would 
be, at most, net cost. 

Very great improvements in heating and cooking appliances have 
been effected, and more extensive use of electricity is daily being made 
for these purposes. 

Rapid growth of supply has brought to the front the question of 
rates of charge to special classes of consumers. For example, con- 
sumers with large and small demands ; and extra long hour con- 
Sumers. This is a question which is bristling with difliculties, but it 
is only by flogging at it that we can come to anvthing like a solution, 
and every time that an individual engineer holdly tackles the subject 
of specia] eharges as regards small, large or long hour consumers he is 
helping those who find themselves faced with similar difficulties. А 
tat rate per unit is what is wanted by most people, and it appears to 
me that it may be possible to adopt this. Any flat rate adopted 
must be based on the maximum demand system, or, in other words. 
on the load factor of each consumer, and, where classification is 
possible, on the average load factor of anv one class. For instance, in 
Glasgow we have a maximum demand system for both lighting and 
power. We might begin to charge flat rates to-morrow, but these 
rates would be the same as the average rate paid by each consumer 
during the previous year on the maximum demand system. The 
maximum demand would still be taken during the year and the 
average rate worked out. This would mean that we should have Ваё 
rates for different consumers or for various kinds of consumer, rang- 
Ing from 334. per unit to dd. per unit. decreasing from the former to 
the latter by tenths or even hundredths of a penny ; but each rate 
would be the result of fair and just computation. А rating com- 
mittee might be appointed, and sit once or twice 2 vear to hear and 
settle cases in dispute. It is quite conceivable that such а method 
might lead to increased consum ption of energy; for do we not 
find that consumers paving 314. per unit for the first 730 hours’ use 
9f the maximum demand and id. thereafter. or an average price of. 
Say, 2d. per unit, forget about the units they have got at the jd. rate 


to be made. 
supplv undertaking should. in certain circumstances, give power 


supplies to large industrial concerns even at a loss, for the sake of the 
secondary profit thit may accrue through the employment thus 


provided. 


charging a rate per unit we will charge so much рег 10 units; tbis 
would enable us to make fractional reductions smaller than the 
minimum possible reduction of 14. per unit with the present method 


of charge. 
9d. ; this would work out at 2s. 114. per 10 units for light, and 734. 


per 10 units for power. 


For instance, our rates in Glasgow vary from 334. to 


Where a fixed rate of, sav £4 or £5 per kilowatt per annum is 


charged plus a low rate of 44. or 1d: рег unit, the fixed rate can be 
reduced, but when the fixed rate system was tried 10 vears ago in 
Glasgow by Mr. Chimen, we had serious complaints from lighting 
consumers because of their bills being as heavy in summer as іп 
winter. Many of Безе consumers used practically no light in summer, 
and vet еу received a substantial bill. sav. for July or for August. 


I cannot now do more than refer to the knotty question of specially 


low rates to users of a large amount of energy for an exceptional 
number of hours in the vear; two remarks, however, perhaps ought 


It has been suggested that the municipal electricity 


I think this is not sound reasoning. The first duty of the 
supply undertaking is to see that all classes of consumers pay their 
due share of the standing charges on the capital expenditure necessary 
to provide plant to supply them. Another remark | wish to make is : 
it seems to me that it would be to our common advantage if tho:e 
who have a number of large lighting or power users connected to their 
mains came to some agreement as to the basis upon which the rates of 
charge to such consumers should be founded. I think vou will 
agree that the prexent lack of uniformity in our methods of charging 
is a fruitful source of trouble. Without properly understanding the 
question of electricity charges а consumer will quote one supply 
authority against another, whereas the local charge may not be excr- 


bitant after all. 


Alderman J. P. SMITH proposed a vote of thanks to the 
President for his address, and pointed out that it was becom- 
ing increasingly difficult for а president to incorporate new 
and interesting. matter into the address. On this account, 
Mr. Lackie’s effort would be the more appreciated for its 
choice of interesting subjects and the lucidity of their pre- 
sentation. 

Mr. С. Н. WongpiNGHAM seconded the vote of thanks, and 
recalled his early connection with the Association as one of 
its presidents. He particularly appreciated. the onerous 
position of the President, involving, as it does, the occupation 
of much time, the exercise of tact and need for considerable 
self-sacrifice. | 

Mr. Lackte then called on Messrs. А. С. Cramb (Croydon) 
and H. Collings Bishop (Newport) to read their respective 
Papers on “Commercial Progress.” Each author gave a 
summary of his Paper and thus plentv of time was available 
for discussion. ‘The Papers are reproduced elsewhere. 


DISCUSSION. 

Mr. А. Н. SEABROOK (Marylebone) opened the discussion, and remarked 
that as he was mainly in accord with the Papers he would offer only con- 
structive criticism thereon, His. own sales. installation department 
showed a profit of 40 to 50 per cent. on the prime cost of apparatus sola ; 
consequently the local contractor could not complain of price cutting. 
Hire purchase, he thought, should be based on а two vears basis unless 
best guaranices were forthcoming from the consumer. T wentv-five per 
cent. down and balance in two vears, he thought, a necessity and not an 
alternative as suggested by the authors. ‘The hire of are lamps was a 
us fal scheme in that it bound the consumers permanently to the under- 
taking. Mimeographed circular letters werecompa rativcly Worthless, зера- 
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ately typed and signed letters being worth the time and money expended 

nthem. The hire purchase of motors was to be commended because 

{а change in horse-power, either larger or smaller, was needed it was a 
simple matter. The Lord Provost had referred to electricity as being 
in its infancy. Certainly this remark could be justly said of '' business 
getting " in electricity supply. In Marylebone the services amounted to 
less than 40 per cent. of the premises in the area when he took over the 
undertaking. The question of canvassers was best settled by paying a 
man a small salary and а good commission. From his experience, а man 
worked more and frequented tea shops less on this system than when he 
received a higher salary and smaller commission. The bonus should be 
varied according to the class of supply obtained. He thought that Prof. 
Fleming's recent remarks at the Roval Institution, comparing electricity 
and gas for cooking and heating purposes, should be reprinted and dis- 
tributed widely by electricity undertakings. 

Alderman J. W. CROWTHER (Shefficld) gave a few facts as to business 
getting in Sheffield. Exhibitions, held annually for preference, were, he 
thought, more productive than a permanent show-room, and for this 
reason, they did not run a show-room in the central part of the city. 
Their two exhibitions in 1906 and 1909 had brought on a large number 
of electric furnaces for which a charge of 0:64. per unit for energy was 
made. Small exhibitions of domestic applications were more ctlective 
than the more expensive large exhibitions. The bonus system for can- 
vassers he thought mischievous, and. press advertising had proved very 
disappointing. Regarding gas competition he considered this as likely 
to be more severe, and in Sheffield the price of gas was likely to fall as low 
as lld. per 1,600 cubic ft. | 

Mr. С. Н. Wonpixcu?w felt that the day of the superior engineer and 
the appellant consumer were gone. Vigorous efforts to secure custom 
were now required, Mr. Cramb had rather overdone the specialisation 
of his suggested canvassing staff, and he pictured three experts of light, 
heat and power respectively presenting themselves to a hairdresser for 
his lamp. motor and curling-iron business. He did not approve of 
“funny 7 advertisements. 


People wanted facts. A leaf might be taken 
from the book of the gas interests by the production and publication of 


press articles which had an educative value to the lay newspaper reader. 
Facts might be driven home in this way. Electrical engineers were not 
as Wily as their gas rivals in these matters. 


He felt that the contractor 
was the best friend of the station man, but was not quite fairly treated. 


His preserves should not be unduly encroached upon. On the other 
hand, it was necessary for the station cngincer to act in an advisory capa- 
city with consumers, and they should keep this well in view. 


Or the 
engineer should sce that consumers were advised by genuine consultants, 
not by contractors, 


The small salaried canvasser he did not agree with. 
The words ** good man, good salary and trust him," should be written in 


letters of gold in the committee room of every. municipal electricity under- 
taking. 


Мг. W. A. VicNo.es (Grimsby) said that a reasonable commission 


should be paid to a canvasser, but that he should not naturally receive 
more than the engineer himself. 


The commercial department suggested 


in Mr. Cramb's Paper could only be organised in a large undertaking. | 


The salaries of £2,000 which would have to be paid would only be merited 
on an annual turnover of some £100,000. In a small station most of the 
specialised duties would have to be undertaken by one or two men. In 
canvassing work his own men made a dead set for certain trades, and 
gradually brought each round to the service. The Joint Publicity Com- 
mittee in London was doing good work, but something more was wanted. 
In newspaper advertising only indirect results were to be looked for. His 
idea was a scheme of national advertising, which would enable the supply 
undertakings of the country as a whole to benefit from educational adver- 
tisements in the great dailics. 

educative influence, and were bound to bring results in time. He would 
like to see the American scheme of placing some 2,000 electric irons in a 
town for a short period, two or three weeks, sav, tried in this country. 
There was good business to be got by bringing apparatus to the con- 
sumer for trial purposes. It was well to work in with the borough sur- 
veyor who had plans of new buildings deposited for his approval. 


Councillor D. LivixcsroxE (Hull) generally approved of the ideas in 


getting methods. 


the Papers, and pointed to Hull as a model town in electricity business- 
of its kind. 


Мг. Е. Ayton (Ipswich) detailed his publicity experience, which dated 


back over six years. 
he pointed to a 25 per cent. increase in business last vear. 


the best results. 


Such advertisements had а powerful 


He thought their show-room was quite the best thing 


As proof of the value of а canvassing department 


The сап- 
vasser should be paid a small salary and sufficient commission to secure 


He raised а loud laugh in making the startling sugges- 
tion that lady canvassers be brought into service to impress the value of 


touch with removals and new tenants. Much custom was obtained by 
being on the ground before the gas people. Press advertisements were 
not profitable, but tramcar advertising could always be recommended. 
It was always wise to keep the consumer, actual and prospective, posted 


up to date with the latest electrical contrivances. This paid in the long 
run, and was not a costly thing to accomplish. 


Mr. Mark Rvpprx (Dublin) considered that business getting methods 
were very desirable and necessary, but that many undertakings were 
handicapped because they had no powers to do wiring. Concerted action 
оп the part of the Association was necessary to give many of the 
provincial undertakings these powers, and so to remove а serious dis 
ability in the matter of securing new customers and keeping old ones. 


Mr. E. E. HoaprLEy (Maidstone) also referred to the necessity for wiring 
powers being conferred on those undertakings which at present laboured 
without them. He considered that the accounts of consumers should be 
paid to men who could say & few words on technical subjects to the cus- 
tomer, and thereby interest him in the further uses of electrical energy. 
He heartily approved of lady canvassers as & solution of the problem of 
domestic electricity extension. А show-room should, he thought, be 
filled with interesting pieces of apparatus and not be а mere warehouse 
of art metal work. More work ought to be done with electric signs, and 
particularly electric facia boards which were largely used on the Conti- 
nent. 


With these latter the tradesmen could get day and night adver- 
tising with the same sign. 


Mr. Е. М. Тоха (Norwich) pointed out the advantages of the Norwich 
system of charging (a percentage on the property assessment and ld. per 
unit) in securing customers for bedroom radiators and other apparatus 
which came on during non-peak hours. "They had 4,600 consumers in 
Norwich (population 111,000), and among them were many small con- 
sumers. ‘These were charged on а maintenance basis of 18, рег lamp 
installed and 1s. per lamp per quarter, and with metal lamps this proved 
quite satisfactory. Some 1,000 metal lamps were in use in this way, and 
renewals were less than he had anticipated. Gas competition was very 


keen. To meet the charge of 358. per gas lantern per annum made for 
shop lighting, including cost of gas, he charged 2d. per unit and £5 per 
pair of flame lamps used per annum. 


'This had proved successful, and 
some 400 arcs were installed on this basis; also 125 lanterns with clusters 
of metal lamps. 


Mr. А. C. Cia M58, in reply, remarked that the greater part of the critis 
cism was constructiveand could be easily met. 


His tables and data 1e 
staff duties and salaries were intended to be elastic. They should be 
fitted in with the size of station dealt with. He maintained, however, 
that in power installations it was better to have а man who made a study 
of industrial motor drives, as he could bring in the large consumer. What 
Mr. Wordingham had called the '* Ally Sloper " funny advertisement was 
not to be altogether despised. Facts undiluted could not be forced upon 
the consumer. They had to be suitably clothed to be more readily 
acceptable. The gas articles were good enough, but could be improved 
upon considerably. National advertising schemes were being considered 
by the London Joint [Publicity Committee and something would shortly 
be done. The contractor had not much of his sympathy because for 
years the field was his and he did nothing to cultivate it. There were 
good and bad contractors, and most were unenterprising. He instanced 
the recent spell of sultry weather, when his men were taking fans round 
under their arms selling to consumers, and not a single contractor's man. 
was canvassing. Some scheme was required which would settle whether 
the contractor or the station should have the trade discount of 25 per 
cent. on apparatus sold and work done. He complained of the injustice 


of the British Parliament in discriminating between one undertaking and. 
another in the matter of wiring powers, 


Croydon was immediately out- 
side the Greater London arca, and excluded from privileges which were 
enjoyed immediately across the boundary. 


Mr. Corrrxos Bisnopfin reply, said that the terms for hire purchase 
given in the Paper were based on a high price for motors, but these prices 
were now tending to fall, so that the average rate would go up. Gas 
competition was not, in his opinion, relatively as grcat now as in the past. 
He agreed that the contractor needed to be dealt with diplomatically. 
He should not be thrown over, but as а rule he did not go far enough. He 
was too fond of pushing purely lighting business, and disregarded the im- 
portance of auxiliary apparatus. His experience of tramcar advertising 
was that it was so popular in Newport that he could seldom get а vacant 
space for the electricity department announcements. The small con- 
sumer problem might, he thought, be tackled on a fixed price per lamp 
basis where a row of houses was concerned. А pair of cables was run 
along under the roof and tappings taken to each house below. Апу 


domestic electrical apparatus upon housewives. To approach these dear 
ladies with male canvassers, or to bring the subject of curling irons. coffee 
percolators, &c., to “darling hubbies” by the same parties, was indiscreet. 
The sale of these necessary domestic appliances should be entrusted to 
ladies, and he was seriously thinking of training a number of fair damsels 
for the purpose. Ніз own department had a turnover of £3.043, excluding 
£500 free wiring, on a total statf expenditure of £300, divided between 
an installation expert, foreman, canvasser and office boy. 


This repre- 
sented 1} per cent. of the total revenue and 10 per cent. of the depart- 
ment revenue. 


number of lamps might be installed, but two only could be used at a time, 
a current limiter being introduced as a check on the consumer. The 
scheme was not yet in operation, but would be shortly. 


After a hearty vote of thanks had been passed to Messrs. 
Cramb and Collings Bishop the bulk of the party adjourned 
to the City Chambers, where they were the guests of the Cor- 
poration at luncheon. The toast list at this function was 
commendably short. After the loyal toasts there were those 
of the Association and the Corporation of Glasgow. The first 
was proposed by the Chairman, the Hon. A. McInnes Shaw, the 


Lord Provost, and responded to by Mr. W. W. Lackie, who 
Metal lamps were installed | referred to the growth of the Association and also the progress 
wherever possible. He always worked in with house agents to keep in | of the Corporation electricity department. The latter he 


There was no cutting of prices against contractors, and 
he found that 281 per cent. profit could be obtained on apparatus sold. 
Their motto was '' best work. best material and one price ” for installa- 


tion work. The cost per lamp point worked out at 8s. 9d., including fuse 
boards, and the price charged was 13s. 6d. 
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regarded аз contributing to the remarkably low death rate in 
(аро, the distribution and use of electrical energy having 
PEE Ald. W. Bruce (Sunderland) proposed the second 
toast, which was replied to by the Lord Provost. 
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doubted beneficial influence. on the health of the com- 


Tuesday's proceedings concluded with a reception and 


conversazione at the City Chambers by the Lord Provost, 
Magistrates and Town Council of Glasgow. 
| Edinburgh, Wednesday, June 15. 

The whole of Wednesday was reserved for а visit to Edin- 
burgh, where Papers were read in the morning and the after- 
noon was spent at various works in the district. The members 
left Glasgow at an early hour and assembled in the Free 
Gardeners’ Hall, Edinburgh, for the reading and discussion of 
two Papers, one on “ Exhaust Steam Turbines and Condensing 
Plant,” by Mr. Е. А. Newington (Edinburgh), and the other 
* Mixed Pressure Turbines,” by Mr. Ashton Bremner (Burslem). 
The latter Paper was read by title in the absence of the author. 


DISCUSSION. 

Mr. I. V. Вовгузом (Richardeons, Westgarth & Co.), in opening the dis- 
cussion, emphasised the importance of a high vacuum in the running of 
an exhaust turbine, and proceeded to describe an interesting kinetic 
air pump which his firm had developed. One of these pumps had been 
in operation for some eight months and was able to maintain a steady 


ЧЭЙ; 
GENERAL ARRANGEMENT OF KINETIO 
AIR PUMP. | 


DiAGRAMMATIC SECTION OF 
KINETIC Am EJECTOR. 


1 Steam inlet. 3 Steam nozzle. 3 Air and vapour from condenser. & Stew jet, 
air and vaowur combining tube 5 N» -return valve, 6 Spray water inlet. 7 Spray 
water holes. 8 Spray water drivec. 9 Spray witer combining tube, 10 Water jet 


inlet. 11 Water jet adjustable nozzle 12 Water jet combining tube. 13 Main 


discharge to tauk. 

A Curti- t irbine driving kinetis and heal aud pressure pumps. р 

Con tense ( Water, —B Heat pum - васцон, О Head pump discharge. D Equilibrium 
pipe tocondeuser К Pressure pump suction F Pressure pump discharge to tank. 

Air from Condenser, —G Steam j-t ar suction, Н Steam jet. J Steam jet discharge 
to water ejector. К Kinetic pump suction from tank, L Kinetic pump discharge to 
spray. M Kinetic pum, discharge to jet, 


vacuum of 29 іп. оп a 750 kw. turbo plant. The air and vapour were 
drawn from the condenser under the action of a steam jet, and, together 
with the steam, were met bya water spray, which condensed the added 
steam of the jet. The ejector water was then encountered and the 
combined flow delivered to the discharge pipe. [The adjoining diagram 
shows a sectional arrangemeat and assembly plan of the kinetic pump. 
A close examination of these drawings, which are fully lettered, will 
make the action of the pump quite clear. A further illustration shows 
a view taken from above of one of these pumps placed in an engine- 
room basement, beside the condenser barrel] The complete arrange- 
ment, Mr. Robinson explained, included a circulating pump for the 
Spray and ejector water and a two-stage centrifugal pump. With the 
latter the first stage is connected to the condenser from which the con- 
densed steam water, over and above the air and vapour which are 
removed by the steam jet, is withdrawn and delivered against a static 
head of 8 ft. into a pipe, the top of which is connected to the condenser 
barrel, The connection ensures that the first stage of the pump (known 
as the head and pressure pump) shall discharge only against this head. 
Further, a positive head is thus secured for the suction side of the suction 


stage of the same 
steam water to 


VIEW FROM ABOVE OF RICHARDSONS, WESTGARTHS KiNETIC Ата Pump 


the minimum of attention, being entirely rotary with ring. 
there was but a single pumping unit, 
ney pee 

г. C. H. WoRDINGHAM remarked that there appeared + 
passion for exhaust turbines &mong station a ae ор 
had evidently only just discovered that condensing was possible. The 
use of sewage water for circulating purposes was most interesting, but 
he inquired whether corrosion troubles had been experienced in the 
condenser tubes ard also if the health of the employés was affected 
Small plants were necessary at first in certain stations in spite of all that 
critics might say. He asked for details of the current density at which 
Mr. Newington worked the carbon brushes on his turbo-generators and 
also what coupling he used between turbine and dynamo. 

_ Мг. S. Z. ре FERRANTI (President I.E.E.), who was loudly applauded on 
rising, said that the Papers would help to impress upon station engineers 
the value of their exhaust steam. In considering the introduction of 
exhaust turbines he thought the use of a specially designed machine, as 
distinguished from one manufactured under competitive conditions, 
should be carefully weighed. So many important factors contributed 
to the result aimed at that the question merited more than ordinary 
deliberation. Unless this was done, less value would be obtained from 
the exhaust steam. The whole problem was, he thought, somewhat 
involved, and the exhaust turbine appeared to be something of a make- 
shift at present. He had considered the use of exhaust turbines in a 
number of the large stations in this country and had obtained some 
fascinating figures of economy. The position might be looked at in the 
light of a proposition whereby manufacturers would contract to deal 
with some particular station and undertake to improve the operating 
efficiency, even if it involved scrapping the present; plant and jputting 
in entirely up-to-date machinery. That would be rather a drastic 
measure, and could not be looked for at present, though some develop- 
ment might make it necessary at any time. 

Mr. C. Е. C. SHAWFIELD (Wolverhampton) congratulated Mr. Newing- 
ton on his successful application of the sewage water for purposes of 
condensing. Не inclined, however, to the belief that exhaust turbines 
were of doubtful utility, and that reciprocating plant was better scrapped 
and steam turbines put in. Capital would certainly be saved. Mr. 
Newington obtained 2,700 kw. from his two units at a capital outlay of 
£9,650, which included condensers and switchboard, but not pipes, 
strainers and cost of breaking into sewer. А 3,000 kw. live steam turbine 
could, he thought, be obtained for about £8,500. The average figure of 
22-2 ]b. of steam per kilowatt-hour seemed a high figure, but no doubt 
included stand-by losses. Probably a nearer figure was 19 lb., and, com- 
pared with this, а high-pressure turbine on the same vacuum would do 
17 lb., and only half the size of condensing plant would be needed with 
less circulating water. In his own station, where three 500 kw. recip- 
rocating engines were initially installed, he found that it was more 
economical to put in а 2,000 kw. high-pressure turbine аз the extension 
plant, and not an exhaust turbine. 

_ Mr. T. №. BLoxAM (Belfast) had similar exhaust turbo units running in 
Belfast, but said that he was principally concerned with commutation 
troubles. The carbon brushes at first used overheated the commutator 
when the tension of the springs holding the brushes against commutator 
was increased. The commutator would also expand under the increased 
temperature. A ventilated commutator with. flexible end straps and 
several other modifications was, however, being fitted by the makers, 
and he hoped would give better results. He was not sure if these direct- 
current turbo-generators should be self-exciting or separately excited. 
The circulating water in Belfast contained a quantity of rubbish which 


oiled bearings, 
and the space occupied was ex. 
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blocked the strainer in the intake pipes, but he found it possible to free 
ine strainers by pumping back through the pipes about twice a week, the 
pirticular pump, of course, being out of service at the time. 


Mr. В. Влвкетт (Southend) considered that enough attention was not | 


paid to load factor in this question of exhaust turbines. In a station 
like his own, with a 16 per cent. load factor, he would probably not have 
cxhaust steam, except during an hour or two daily, which would warrant 
the running of such a turbine at all. He obtained very good results with 
his reciprocating plant, averaging 23 lb. of steam per kw.-hour the year 
round. He employed successfully an air condenser of the Ledward type, 
which saved £900 per annum in water alone over the previous circulating 
water and cooling tower arrangement. It would also deal with twice as 
much steam and cost less to run than the fans on the old cooling towers. 

Mr. S. L. Pearce (Manchester) thought that before any engineer com- 
mitted himself to exhaust turbines he should have a clear idea of the 
principles under which such turbines operated. The turbines required 
to be designed to get the greatest possible amount of work out of the 
steam. The importance of a good vacuum must be kept in mind, as 
without it exhaust turbines were quite out of the question. Ап increase 
of the vacuum from 27 in. to 28 in. represented an increase of 20 per cent. 
in the heat units utilised. But high vacuum was not always easy to 
obtain, and the capital cost of condensing plant and pipework often 
detracted from the value of the results. Mr. Newington's statement in 
the Paper, that exhaust turbines might be generally recommended for 
the extension plant in reciprocating stations, needed to be accepted with 
caution, as it was by no means proved. Some interesting figures had 
been obtained by Mr. Stott (U.S.A.) in connection with the installation 
of exhaust turbines at the Interborough Rapid Transit power house. А 
5,000 kw. exhaust turbine was there installed in connection with the 
7,500 kw. Manhattan engine type units. These resembled the engines 
installed in the L.C.C. tramways Greenwich power house, but he (Mr. 
Pearce) thought that the Manhattan engines were not in themselves 
economical, consequently the favourable figures shown by Mr. Stott were 
not reliable. Не referred members to Mr. Stott's Paper for details. Не 
had considered the use of exhaust turbines at Manchester for the Stuart- 
street station extensions, but came to the conclusion that they were not 
needed, because a saving of only } lb. to 4 lb. of steam could be shown. 
He was accordinglv extending with live steam turbines. 

Mr. Farapay Proctor (Bristol) suggested an alternative to Mr. 
Ferranti’s proposal to instal new turbines and scrap the reciprocating 
engines. He thought that the turbines might go in, but the reciprocating 
plant be retained as a stand-by. It was not a matter of the capital cost 
of the new plant, but of the charges on the buildings and foundations of 
the old plant. 

Councillor LiviNGsTONE (Hull) inquired whether there was any short- 
age of the sewage water for circulating purposes during very dry weather. 


Mr. F. W. Purse (Watford) thought that the figure of 33 per cent. | 
saving gi zen in the Paper was m sleading, in that it was not based on the 


capital charges. In his own ease his committee might gather that the 


particular tigure given would apply to any station which installed exhaust 
steam turbines. 

Mr. В. Н. Campion (Dewsbury) thought that something should be said 
in favour of the mixed pressure turbine. He was able to obtain 360 kw. 
from his exhaust steam, and could also run the turbine on live steam. 
The radial commutator had done much to solve the problem of commu- 
tation and al«o in the provision of efficient ventilation of commutators. 

Mr. Е. A. NEewiNGTON, in reply, said that there had been no trouble 
through corrosion in the condenser, nor any difficulty in the matter of 
nuisance or ill-health of the staff. . The scraping arrangements were not 
yet perfect, but would be improved later. Figures re the current density 
on the carbon brushes he would have to communicate to the ** Proceed- 
ings." He thought that the high-pressure turbine showed up well on 
paper, but anything could be proved on paper. Аз to the scrapping of 
plant, he personally would not feel inclined to go to his committee and 
suggest the wiping out of some 8,000 kw. of reciprocating units. Mr. 
Shawtield had in his criticism forgotten the boilers. Regarding excita- 
tion, in their own case the separate exciter had been recommended by 
the makers and they had accepted it. He could not say if self-excitation 
was better. He still held to the opinion that there were many stations 
with reciprocating engines of the Willans type which could profitably 
introduce exhaust turbines as extensions. The commutation problem 
had proved somewhat vexatious, but they had been able to run satis- 
factorily for some time now. In dry weather the sewer water was kept 
up by the greater number of baths used, and further the load was always 


lighter. 

Mr. W. W. Lackie proposed a hearty vote of thanks to Mr. 
Newington for his Paper, and the party afterwards adjourned 
to the Music Hall, George-street, where they were entertained 
to luncheon by the Corporation of Edinburgh. The Lord 
Provost presided and officially welcomed the Association to 
Edinburgh. The speakers at the luncheon were Judge Stephen- 
son, convener of the Electricity Committee, Edinburgh; Alder- 
man Pearson (Bristol); Mr. №. W. Lackie,; and the Lord 
Provost. | 

The afternoon was spent in visits to Messrs. Bruce Peebles’ 
works, the McDonald-road Electricity Works and the Marine 


Gardens, the latter being thrown open to the members of the 
Association by the management. 
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LATEST FROM GLASGOW. 


BY TELEGRAPH FROM OUR OWN CORRESPONDENTS. 


Glasgow, Thursday, June 16th. 


The meeting this morning was again in the Rankine Hall 
of the Institute of Engineers and Shipbuilders. Mr. W. W. 
LACKIE, in opening the meeting, explained that the morning’s 
proceedings were somewhat of an experiment, since no Papers 
were being read, but, instead, an opportunity was afforded to 
members to discuss two matters of vital importance in central 
station operation and expansion—namely, (1) * Advantages of 
Continuous Records of Costs and of Steam Consumption," and 
(2) * Cheapening of the Cost of Mains and Services." 


ADVANTAGES OF CONTINUOUS RECORDS OF COSTS AND OF 
STEAM CONSUMPTION. 


Mr. С. WirxiNsoN (Harrogate), in opening the discussion on Records of 
Costs and Steam Consgmption, said that at Harrogate the steam costs 
were made up by the switchboard attendant nightly, and were posted in 
weeks and had great influence in keeping the costs at a low figure. Не 
thought that air leakage into flues was a frequent source of loss; and by 
using a special cement which had an affinity for metal and brickwork, & 
large factory station had saved £500 yer year. The efficiency of an 
economiser could be much increased by keeping the inlet water at a low 
temperature. Experiments with a 280-tube Green's economiser, dealing 
with 1,300 gallons of water per hour, reducing the temperature of the 
inlet water to 94°F. shcwed an increased efficiency of 26 per cent., repre- 
senting a saving at the coal heap of 4-4 per cent. Toreduce sweating, & 
pipe might be led from outlet of economiser to the suction side of the 
pump. Condensation in the steam pipes was a great source of loss. 
Water often accumulated at certain points and blew over intermittently 
into the engines and turbines. At low loads,condensation losses might 
equal 2 to 4 per cent. With turbines the steam trap water should be 
returned direct to the boiler and not drained into the sump. Ferranti- 
Hopkinson valves, if used horizontally, sometimes caused water to collect 
at each side in the contracted portions. At Harrogate trouble from this 
cause had been avoided by draining the water between the valves. 
He instanced Harrogate as an example of the value of keeping records. 
In spite of a 5 per cent. drop in load and 4 per cent. increase in the cost of 
coal they had reduced the cost per unit generated by 10$ per cent. 

Mr. C. E. C. SHAWFIELD (Wolverhampton) remarked that it was most 
important to keep continuous station records. Не asked for apparatus 
to record hourly the total number of pounds of coal per unit generated. 
This item varied enormously during the day. His own tests were some- 
what paradoxical, as he found on night shift that an increased production 
of units caused a reduction in the coal consumed. The whole of the con- 
densed water should preferably be recorded on a single instrument, 
instead of on separate recorders on each engine. ‘The make-up feed water 
should also be separately recorded to indicate the loss in the condenser. 
His experience with CO, recorders showed that these were not altogether 
reliable. He thought that tests made with portable Orsat apparatus 
were niore accurate. 

Mr. Е. E. Ayton (Ipswich) thought that the efficiency of other parts of 
the system required greater attention than the station, and instanced 
consumers’ meters. He agrced that CO, recorders needed continual 
attention. Не used the Krell type. but dust in the samy ling tubes was 8 
source of trouble, particularly at rubber joints. Air leakage also might 
cause errors. He thought that the repairs to recording instruments 
would become costly after some years. The principal valne of the СО, 
recorder was to indicate air leakage. He recommended glazed bricks or 
a mixed tar and pitch coating for the flues and brickwork. He found 
that cement made a grand firebrick, and that Portland cement for flues 
and settings gave permanent results. Sand cement generally cracked. 
In regard to scrapers for economisers, an improvement was wanted. He 
thought the use of steel tubes in the Horseferry-road station was an 
advance, as the surface was smoother. The heavy coal consumption on 
night load enabled street lighting to be done at a low cost. 

Mr. С. Н. WonbiNGHAM thought that central station engineers were 
becoming meter maniacs with too many records. Ц was better to make 
careful tests at longer intervals, and to aim at the greatest possible sim- 
plicity. It was better to return the heat in steam trap water to the 
boilers than to measure condensation losses. 

Mr. Е. А. NEwiNaTON (Edinburgh) had tried to reduce the amount of 
moisture in coal by tests from which reductions in contract price were 
made; but he found a difficulty in working such an arrangement. Alter- 
native prices for coal with 10 per cent. or indefinite amount of moisture 
showed a difference of 3d. per ton, and pointed to the fact that it was not 
worth pressing for. Не thought coal merchants knew more about coal 
than station engineers. He considered that bomb calorimeter tests 
and hourly records of coal consumption were of little value. 

Mr. Mark Rupp te (Dublin) thought that keeping detailed records in 
large stations was impracticable, and the time of the staff was better 
spent in inspecting and checking the plant. He considered that the only 
important test was the calorific value of the fuel. 


Our report of the proceedings at Glasgow yesterday (Thursday) is concluded 
on р. 405. 
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PAPERS READ AT THE CONVENTION OF THE INCORPORATE 
ASSOCIATION. 
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D MUNICIPAL ELECTRICAL 


We give below abstracts of the four Papers which were 
tead this week at the Convention of the Incorporated Muni- 
cipal Electrical Association. The first two Papers, namely, 
those by Mr. A. C. Cramb and Mr. H. Collings Bishop, which 


deal with commercial progress, were read at Glasgow on 


Tuesday last ; whilst the Paper on “ Exhaust Steam Turbines 
and Condensing Plant,” by Mr. F. A. Newington, and that on 
* Mixed Pressure Turbines,” by Mr. A. Bremner, were read 
at the meeting at Edinburgh on Wednesday. An account of 
the discussion which followed the reading of these Papers will 


be found on an earlier page. 


COMMERCIAL ADVANCEMENT OF ELECTRIC SUPPLY.* 


BY А. С. CRAMB. 
(Chief Electrical Engineer, Огоудоп.) 


Summary.—The author urges the necessity of a vigorous campaign for 
developing the use of electrical apparatus, and indicates on gencral lines 
how this campaign should be organised. 


In the past comparatively little attention has been bestowed upon 
the commercial development of electric supply, and more раг- 
ticularly does this refer to undertakings owned by municipalities. 
The enormous reduction in revenue brought about by metal filament 
lamps, however, has made this a vital question. The state of affairs 
in this country as contrasted with that in America is well illustrated 
by the following extract from some articles written by an American 
engineer аз a result of a careful investigation of electric supply in this 
country: “ This condition is almost universal in Great Britain— 
aggressive work by the gas interests and procrastinating somnolence 
on the part of the electric departments." Few who have given this 
matter careful consideration will be inclined to disagree seriously 
with this criticism. 

Electric supply is as much a competitive business as any other, 
whether in the domain of lighting. power, heating or in almost all 
the numerous uses to which its suitability has been demonstrated. 
This being 80, & proper expenditure on business getting is essential 
if development is to be satisfactory. Of primary importance is а 
thorough scheme of organisation of the commercial] side of the 
business, modified to suit the conditions of each particular under- 
taking. | 

In undertakings of any appreciable size the duties of general 
Management will occupy so much of the engineer-manager's time 
as to render it necessary to have a competent sales assistant, working 
immediately under his direction to control this portion of the busi- 
ness. This appointment is an important one, and the salary should 
be such as to obtain a good energetic engineer with sound commercial 
experience and with good organising capacity. At the moment there 
is a lack of suitable men, but many engineers with natural aptitude 
for business getting would soon become fully competent to carry 
out this work if many posts with a sufficiently remunerative salary 
were Offered. The business-getting men must know their business, 
have faith in their wares, be courteous, of even temper, active, 
tenacious, reliable, and withal close students of human nature. 

The organisation of the staff on the commercial side depends con- 
siderably on the policy of any particular undertaking. A large 
number of undertakings at the present time work under very re- 
‘stricted powers. What is legal in one area is called illegal in the next, 
which is the acme of absurdity. The public who have been educated 
up by the gas companies to expect to be able to buy, hire and hire- 
purchase almost everything in connection with gas supply, naturally , 
and rightly expect the same of electrical supply. Every manager | 
of electric works can testify that gas companies are able to hold and | 
extend their business on a scale which would be impossible were the 
relative positions on an equality. 
| Gas companies generally supply under the condition that increases 
in dividend are co-dependent on a reduction in price to the public. | 
Rather than reduce the price of gas, however, gas companies use large 
sums of money that should go to the public in reduced price for gas. 
m fitting up houses free, or nearly 80, and in doing a great deal of 
Work for the public with a view to keeping out the electric supply, 
which generally has not such powers. 

In the case of undertakings in which the business is confined to 
the sale of electrical energy, the sales staff should consist of (in under- 
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to working expenses, as in the former case. The above diagram 
shows a suggested arrangement for such a staff in the case of a large 
town. | 

The construction department will be divided into two branches, 
maintenance and construction. Maintenance will control hire and 
hire-purchase of arc lamps, motors, heating and cooking apparatus, 
in addition to maintenance contracts, which have proved of great 
| value in retaining consumers. Construction will be responsible for 

all new work. The salaries set against the different positions are a 
general guide, but can be taken as about fair. The bonus should be 
paid on net sales, disconnections being debited. 

Hire and. Hire- purchase. —For hire a gross profit rental of 30 per 
cent. should be paid, made up as follows : — Redemption of capital, 
15 per cent. ; interest, 5 per cent. ; repairs and maintenance, 5 per 
cent.; contingencies and other charges, 5 per cent. "The hirer must 
pay for any breakdowns not due to fair wear and tear and fire in- 
surance. The rental to include inspection and maintenance other 
than above. For hire-purchase (two to five years) the list price of 
the motor, and a further 15 per cent., should be taken and divided 
into equal parts. Alternatively, 25 per cent. of cost paid in advance 
and the remainder in eight quarterly instalments is a good plan if it 
can be arranged. 

Arc lamps are hired at inclusive prices, and in one case the charge 
is £8. 4s. per annum up to 800 hours use per annum, payments to be 
made in advance, 234. per lamp per hour being charged for excess 
use. М.Е. fittings should give good results on the same principle. 

Electric vacuum cleaners, for hire, including delivery, at a rental of 
7s. 6d. to 103. per day, should have a fair demand. Cooking and 
heating apparatus must be hired at liberal rates to cover depreciation. 
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Show Воотв.— has been proved by actual experience, and will be 


conceded, that a central position in a good business thoroughfare 


met be selected. Having secured a position, it is advisable to 


arrange the frontage in an attractive manner, and as much as pos- 


sible should be devoted to windew space, in such a way as to make an | 


attractive show of electrical apparatus to peesers-by. It is im- 
portant that the premises should be kept clean and bright. Every 
effort should be made to get as many people as possible to call. The 
collection of accounts should be made from these premises, con- 
sumers having to walk through the show rooms to reach the cashier, 
so that existing consumers can be kept in close touch with new ideas 
and new apparatus, and the benefits of such demonstrated to them. 
Undertakings not availing themselves of this opportunity are un- 
doubtedly losing many opportunities of increasing business. Com- 
plaints can also be much more easily and effectively dealt with in 
this manner. 

If the premises are sufficiently extensive, it is advisable to fit up 
certain small rooms to demonstrate under normal conditions the 
varied uses of electricity in the household, and, in fact, every oppor- 
tunity should be taken so to arrange the electrical apparatus that 
its operation can be demonstrated in such a way as to carry convic- 
tion as to the advantages of its adoption. All articles should be 
clearly marked with the list price and the cost of current per hour, 
and good illustrations of the many applications of electricity should 
be hung from the walls. 

. The show rooms should be in charge of a qualified man, able to 
explain accurately and convinc:ngly all the good points of the appa- 
ratus, and to give information on all matters appertaining to electric 
supply without worrying the visitor. 

. The outside of the premises should be well lighted by night ; an 
illuminated facia helps to make the premises attractive, and will lead 
to orders for similar business. A large sign projecting at right angles 
from the building, so arranged that the wording can be changed, will 
be found to be a great advantage. 

Exhibitions.—Exhibitions at intervals have proved to give very 
satisfactory results in increased business when well arranged and run 
on business lines, and are popular with the public. The out-of- 
pocket expenses should not exceed £50 to £100, according to the size 
of the town. In large towns a booth to give demonstrations is useful 
in large stores, bazaars, &c. 

Advertisements.—A good business catching system of advertise- 
ments 18 essential to back up the canvassing staff and to carry on the 
large work of educating the public to things electrical, which is so 
necessary. This should be done by (a) Eye-catching advertisements 
in the local press, backed up by chatty paragraphs on new apparatus 
or work carried out. Church magazines are also useful for domestic 
applications. (b) Posters on hoardings which should be full of human 
interest and of artistic merit. (c) Showcards distributed in con- 
tractors’ windows. (4) Artistic calendars distributed to tradesmen. 
(e) Tramcar advertisements. (/) Illuminated signs с, c, perhaps, the 
most effective of all if properly thought out. 

Circular Letters.—These and pamphlets dealing with the various 
applications of electricity, got up in an attractive manner, should be 
regularly circulated amongst the householders. A fair expenditure 
for advertising and publicity literature should be in a medium size 
undertaking 0-3 to 0-5 per cent. of revenue. Е 

А joint publicity committee, representing company and municipal 
electric supply interests, and controlled by the manager, has recently 
been formed, and it should, in time, have a very material influence in 
developing the electric supply throughout the country. The com- 
mittee will issue posters, pamphlets, and carry on all the work neces- 
sary for the purpose of commercial development of electric supply, 
and should be supported by every undertaking in the country. This 
committee may, at a later date, act as a registry for the commercial 
stafis of the undertakings. | | | | 

A good office system is necessary in connection with the business- 
getting department. A card system can be made good and efficient 
use of. A record of all premises should be kept arranged in street 
numbers alphabetically (a suggested form for this purpose is given by 
the author), and the cards in the order of the street numbers. 
The back of the card contains a record of the date of calls, canvasser 8 
initials and the result of such calls. It is further advisable to keep 
separate files of business premises, power users, &c., so that these 
consumers can be dealt with on special lines. | | 

A scheme which in practice has worked well is to give a registered 
number to each premises and have separate dockets for same ; all 

correspondence is filed ЕЕ giving I Rd record of all in- 
ion respecting each particular installation. 

КО ыл һе шоу with a book of data likely to be 

useful to them, and each day they should submit a report on calls 

made. These particulars, after inspection by the sales manager, 


should then be entered up on the card by the show-room attendant, ' 


occasional calls. 
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or in large undertakings by the clerical staff. Each man should have 
a diary, in which he should enter up at the proper dates. any calls. 
it is advisable to make in the future. A close watch must be kept 
on new premises being erected, and it is important to obtain early 


notice of premises let. 


Treatment of consumers should receive careful attention. Com- 


plaints should be received in a sympathetie manner, and the con- 


fidence of the consumer obtained by courteous treatment. Such a 


course often leads to recommendation and increase in business. A 


list of unused services should also be kept, and these should receive 


Heating and cooking is a branch of the business which in the past 


has not made much progress. Certain small lines, however, such as 
electric irons, should be good revenue-earning articles, and should be 
vigorously pushed. These should be placed on 14 to 30 days’ trial, and 
60 to 80 per cent. should be sold. An electric iron should produce a 
revenue of 158. to 25s. per annum. Electric cooking is retarded more 


by the initial cost of the apparatus than by the cost of current, and 
& progressive scheme of hiring out is necessary. 


Attempts at а more active business development of the supply 


undertaking have been accompanied by hostility from the contrac- 
tors. "There are two alternatives for the future, either co-operative 
arrangements between the contractors and the supply authority, 


or à vigorously conducted sales department by the latter. 'Ihe 


author is of opinion that the sales department would. bring a more 


rapid increase of business, and must be the final solution of the pro- 


blem, as already clearly proved by the experience of the gas com- 
panies ; but the former scheme being properly supported might produce 


useful results. The difficulty of attempting co-operation, however, 


seems mainly to be due to trade jealousy amongst the various con- 
tractors in any particular district. 


ww 


. THE COMMERCIAL PROGRESS OF ELECTRICITY 


u UNDERTAEINGS.* 


BY H. COLLINGS BISHOP, 
(Chief Electrical Engiueer, Newport, Mon.) 


Summary.—The author describes the commercial development of the 


Newport electric supply undertaking during the past three years, dis- 
cussing installation work, arc lamp hire, hire purchase schemes, charges, 


gas competition, free or assisted wiring, &c. 


'The past three or four years have seen the development of the 
commercial side of electrical undertakings to a far greater extent than 
at апу previous time. Engineers have recognised that they must pay 
as much attention to that side of the business as they have done in 
the past to the engineering side, so that at the present moment 
electrical engineers have practically double duties to perform. 

In the undertaking managed by the author the progress made in 
the past three years is, in his opinion, satisfactory, but still open to 
many improvements, chief amongst which may be mentioned the 
question of show rooms. At the present time no town need suffer 
from the want of advertising matter, as plenty can be obtained free 
from the various manufacturers if one is prepared to push their 
goods, and there is more than one company in existence which is 
prepared to supply any amount of literature in return for the coin 
of the realm. As to whether advertising matter so obtained is suit- 
able must depend to a great extent on local conditions. Personally 
the author does not consider it altogether advisable to depend on 
matter made up in London as a suitable means of advertising, EE 
the Newport undertaking, a hundred and fifty miles away ; E is 
of opinion that the correct way to deal with the problem is to make ор 
your own advertising matter to suit your special requirements, ues 
though the standard of literary art may not be up to that o 

rt. | 

Fhe author has spent a good many years in America, but saree 
returned with the American idea of advertising, which ее e 
dumping a postcard or letter on your breakfast plate dp NE Bi 
from sheer exhaustion, you succumb and give an order. | ^ duum 
the sending of numerous letters, postcards, &c., was trie dividually 
time but the results were not nearly so good as dealing un ue 
with prospective consumers, and using your judgment "er Dc 
them а rest. Circularising specialities 18 another ma а 
very well be done in the first instance by circular, to When that 
by a call showing the article you want to саша оша 
article is likely to be suitable, such, for instance, as an ыз "vill result 
be left for a week's free trial. Nine times out of ae enden 

ina sale. The essence of successful advertising 18 go is Lon рды = 
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The number of Towns in Great 
Britain lighted by 


|J *EXCELLO 


Flame Arc Lamps 


is very large. We have not space 
to enumerate them here. 


The reason for this is obvious. 


HAVE YOU INVESTIGATED 
THE *" EXCELLO"? 
Our new list 5009 В is now ready, або 


“The Recent Developments of Flame Arc 
Lighting.” | 


SEND FOR A COPY. 


PARK ST., SOUTHWARK, LONDON, S.E. 


NEWCASTLE, GLASGOW, DUBLIN, LIVERPOOL, 
MANCHESTER, CARDIFF, BIRMINGHAM, LEEDS, 
AND READING. 
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Marine Electrical Practice. 


EXTRA COPIES of the 


SPECIAL ISSUE 


“THE ELECTRICIAN" 


May be obtained, Price =. Ву post 1s. 4d. 
A COMPLETE WORK OF REFERENCE ON MARINE ELECTRICAL ENGINEERING, UP TO DATE. 


Special Articles on Electrical Engineering in the Navy, Marine Electrical Propulsion, Electric Shipyard 
Cranes, Ship Wiring and Wiring Systems, Ship Illumination, Electric Power Applications on Shipboard, 
Wireless Telegraphy, Telephones, &с. All contributed by experts on the subjects enumerated. 


ORDER NOW. 


ISSUED MONTHLY 
СКАТ!) 


WITH 


“THE ELECTRICIAN” 


The Oldest and Best Weekly 
Electrical Journal. 
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. Canvassing is the most important оѓ а the departments connected 
with the commercial development of electrical undertakings. Pay- 
ment by commission should not, in the author’s opinion, be indulged 
in. His advice is, given a good man, pay him a proper salary and 
trust him. If a commission is necessary to make him look after your 
interests get rid of him, he is no good to you. 

Two or three years ago the Newport Corporation appointed a 
combined canvasser and illuminating engineer, and the appointment 
has been an unqualified success, not only in the way of obtaining new 
consumers but in satisfying those who grumble. Не has also been 
able to cover practically the whole of his salary by the casual sale, 
during his rounds, of lamps, irons, radiators, &c. The appointment 
has undoubtedly resulted in more contented consumers, less grumbl- 
ing, and increased business, and the author would strongly advise 
those undertakings which have not launched out in this department 
to do so at once. 

The mode of procedure in Newport has been as follows :—The 
canvasser works directly with the consumer or prospective consumer 
and reports daily to the chief the result of the previous day's work, 
and generally discusses the work in hand. Ву this means there is a 
minimum of delay in giving the prospective customer a definite 
reply, the canvasser becomes daily more acquainted with the policy 
of his chief, and is gradually able to deal more quickly with customers, 
and when the necessity arises of taking the responsibility of giving a 
decision on a matter at the moment, he is able to settle without feel- 
ing that he has taken any risk of disapproval. There is no doubt 
that a customer likes the man who has called upon him to be able to 
give a decisive reply without having to wait whilst the matter is 
referred to the office, and the close co-operation between the chief 
and the canvasser enables this to be done. Another important 
point when dealing with prospective consumers is to guage the correct 
time for the manager to step in and see the new consumer. This 
refers rather to the smaller jobs, the experience of the author being 
чы їп the larger jobs he has to do a great deal of the negotiating 

imself. 


Installation Work.—There is no doubt that, were the field free, the 
electrical undertakings are in an excellent position for dealing with 
all the necessary installation work for their own consumers, and & 
good percentage of electricity users prefer that all repair and in- 
stallation work should be carried out by the undertaking. Newport, 
which possesses full powers for dealing with all work connected with 
the undertaking, has so far rested content with carrying out such 
work as has been directly thrust in its way and in carrying out work 
under the hire or hire purchase systems. The general run of work 
has been left to the contractor. ‘The number of consumers who now 
send direct to the electricity department is, however, growing 
rapidly, showing that they really prefer the work being carried out by 

t he supply authority. 

One is often asked, What is to become of the contractor? The 
author's reply would be that the properly trained and conscientious 
contractor has little to fear, but the man who becomes an expert in a 
night must, in the interest of the whole industry, go. А great deal 
of harm is being done by these men, and also by some of the large 
plumbers and ironmongers, who often put on an inexperienced man 
as electrical foreman and leave the whole department to him. 


Motive Power.—In the author's case he has yet to find the con- 
sumer who discards electric power once he has started, except due to 
failure in business or other like cause. The ease of starting, and the 
knowledge that the power is always available for use are strong 
arguments in deciding people to change over from older methods 
of motive power to the more modern one. It is, however, necessary 
to run the hire department upon business lines. Ten per cent. to 
Cover interest and all other charges, based upon the cost price, is 
bound to end in a loss to the department. Neither does the author 
consider it at all necessary to make the hire rate very low in order 
to obtain consumers. In Newport there has been no difficulty in 
obtaining 20 per cent. return on the cost price (the rates obtained in 
Newport for the hire of various sizes of motors are given in the Paper). 


Árc Lamp Hire.—This is a department that has not been started 
by a great number of undertakings, nevertheless it is one that has 
many points worthy of consideration. There are two chief reasons 
that deter consumers from installing arc lamps, viz., first cost and 
the bother of trimming and cleaning. The author has found it most 
successful to undertake both duties, and in Newport there are at the 
present time 283 аго lamps on hire from the Corporation. The 
Whole of these lamps are maintained by the Corporation for an 
Inclusive fee per hour (in use) for current and carbons. In addition, 
there are 55 lamps owned by consumers, but maintained by the 
Corporation at a given sum per annum. There is no doubt that 


lamps so maintained give better results than when trimmed by the 
consumer. | 
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The rates charged in. Newport are as follows :—One 360 watt. 
alternating lamp, 2d. per hour; опе 400 watt alternating lamp with. 
metal core (yellow) carbons, 234. per hour. 

The rates charged for the hire of the lamps are as follows :—One 
alternating lamp and transformer, £2. 8s. per annum ; two alternat-. 
ing current lamps, £4. 3s. per annum ; four direct current lamps, 
£6. 18s. per annum. 

Hire Purchase. —In this department we deal with almost any kind 
of apparatus that a consumer may require, both for lighting, heating, 
and power, and we vary the payments from one year to five years as 
may be required. The business done has been fairly good, without 
unduly pushing it ; that is to say, if we think a consumer is prepared 
to buy outright we leave him to the contractor, but when we know it 
means deferred payments then we push the scheme for all it is 
worth. The author has found this scheme popular, even amongst 
those who are able to pay outright, for the reason that they like to 
have the maintenance in the hands of the Corporation. 


Inspection.—In 1906 the author mentioned the question of in- 
spection, and was criticised hy one member as advocating red tape. 
The author abominates red tape of any sort and keeps all agreements, 
applications, &c., down to the smallest point, and for the same reason 
the published regulations are as short as possible. But he is still of 
opinion that some form of inspection is required, and the chief point 
to consider із, who is the right authority to undertake it ? It used to 
be said that this should be done by the municipal authority, but now 
that so many corporations undertake installation work themselves it 
is questionable if they are the right ones to do inspection of work 
that may be done by a competitor. 


Charges for Energy.—It wil be agreed to, by some at least, 
that а general flat rate, although simple, is not satisfactory 
because it ‘does not afford that flexibility that is necessary. The 
maximum demand system has been found wanting by many, 
and the town that has four pages of varying charges is laughed at by 
many engineers and grumbled at by the poor consumer, who does not 
know which to adopt. At the same time the author ventures to say 
that there must be а reasonable number of varying charges to permit 
him to satisfy the most difficult prospective consumers that it will 
pay them to adopt electricity. The rates in force in Newport are 
given in the Paper. 


Gas Competition.—The author ventures to say that this does not 
exist to nearly the same extent that it did а few years ago. It is. 
now strenuous fighting on the part of our rivals to prevent consumers 
migrating to а really healthy illuminant. Where competition 
really does exist is with the small consumer, who, at the present time, 
uses gas, oil or candles. Here there is а great field for activity. The 
competition in street lighting is dead. The advent of the flame arc 
for main streets and the high candle-power metal lamp for side 
street lighting has put that necessary finishing touch of superiority 
which makes it most difficult to raise arguments in favour of any 
other form of illuminant. One is able now successfully to attack 
that stronghold of the gas company—heating, and the gradual 
increased consumption in heating units that is being made each year 
is bound to tell in time. 


Free or Assisted Wiring.—Many schemes have been tried for 
inducing small consumers to take electric light by offering to wire 
premises free or for a small rental, but there are not many cases where 
it has been а success. А better plan, in the opinion of the author, is 
to put forward the prepayment meter ; and in Newport considerable 
success has been obtained in this line. some 50 to 60 meters having been 
installed during the past seven or eight months. This, however, 
does not overcome the difficulty of obtaining the very small consumer 
whose demand does not exceed two or three lights. Prepayment 
meters in these cases are no good because the revenue allowed in the: 
charge made is not sufficient to make a sufficient return on the cost 
of the meter, and the author now puts forward for consideration a 
scheme for the inclusive rental of wiring and energy. 

Briefly the scheme is as follows :—To charge a weekly rental for 
current and hire of fittings ; to use a cheap form of surface wiring ; 
a variable weekly rental according to the time of the year; an 
arrangement by which all rooms can be wired and a varying rate 
charged according to the number of lamps it is desired to have power 
to light up at the same time ; a locking holder to minimise the theft 
of lamps ; a scale of weekly rents for the varying conditions that may 
arise. 

The charges shown on the scale are based upon the following rates : 
Charge for energy, 434, per unit; capital cost for wiring (without 
lamps), 10s. рег point; capital ccst for each service, 20s. ; capital. 
cost of the instrument to prevent the use of more lights at a time 
than are paid for, 15s. ; collection charges, 14. per house per week ; 
annual allowance per lamp for renewals, 2s. 

The average number of burning hours per annum has been based om 
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the following :—One point installed, 1,000 hours per annum; two 
points installed and two lights permitted at a time, 1,300 hours per 
annum ; and so on up to six lights installed and six permitted, 2,000 
hours per annum. A chart is also given in the Paper showing how 
the weekly charges work out on these figures, taking 35 watt lamps. 
Thus with one light at a time permitted, the weekly charge in winter 
would be 7d., and in summer 4d. With two lights at a time per- 
mitted, and two points wired, the weekly costs would be 8d. and 6d. 
respectively. With two lights permitted and four points wired, 
9d. and 7d. respectively ; and so on, until with six lights permitted and 
six points wired the charges would work out at 12d. and 10d. for 
winter and summer respectively. 

The author next considers the case of 100 consumers divided under 
these various headings, and shows that the total annual revenue 


from these 100 consumers would be £184. Os. 10d. ; whilst the cost 
per annum works out as follows :— 


5,330 units АСОИ ever qup e sse va Ed e VEU £16 


13 1 
Interest and repayment on installation casts ............... 26 5 0 
Interest and repayments on services ......................... 710 0 
Interest and repayments on the proportion of plant and 
mains required (basis maximum demand 5:06 kw.) . 21 0 0 
Collection expenses „азгана Ына 2113 4 
Каш ра ETE 16 00 
Limiting apparatus and terminal costs ...................... 15 00 
Total eL, £124 ] 5 


This would leave a net profit of £59. 19s. 5d. Allowing 20 per 
cent. in extra units for waste, the net profit is reduced to £56. Since 
drawing out the above scheme the author has come across an article 
on the proposals of the Fixed Price Light Co.; and, curiously 
enough, it appears that he has hit upon a very similar scheme that 
it is the intention of that Company to carry out, with the following 
differences. The author's scheme provides for the collection of 
accounts, the supply of lamp renewals, a limiting device, &c., whilst the 
Company do not collect accounts, supply lamps, or apparently use a 
limiting device. ‘The price proposed by the Company, viz., 23d. in 
the summer and 334. in the winter, appears to the author to be too 
low when dealing with lamps up to, say, two in number. When that 
number is exceeded the two schemes appear to agree fairly well in 

rice. 

In conclusion, the author gives a list of the business obtained 
during the past three years, which he attributes to the results of com- 
mercial activity :—New consumers obtained, 710; equivalent in 
30 watt lamps, 74,800; total revenue from sales and wiring (mostly 
hire purchase), £8,101; total number of arc lamps let out on hire, 
283; total horse-power of motors connected to the mains, three 
years ago, 1,080, at the present time, 2,450 ; total number of private 
ares maintained by the Corporation on consumer's behalf, 338. 
Annual receipts for motors on hire, £328; annual receipts for the 
hire of arc lamps, £461 ; annual receipts on hire purchase account, 
£1,047; annual reocipts for the maintenance of arc lamps, £380 ; 
total capital involved, £8,800. 


EXHAUST STEAM TURBINES AND CONDENSING PLANT 
AT McDONALD ROAD STATION. 


BY F. A. NEWINGTON. 
(Chief Electrical Engineer, Edinburgh). 


Summary.—A description is here given of the exhaust steam turbines 
and condensing plant recently installed at Edinburgh. The most 
interesting. feature is the use of sewage for condensing purposes. ‘The 
capital cost of the installation and the reduction in the costs per unit 
generated are tabulated. 


The plant described in this Paper consisvs of exhaust steam tur- 
bines connected to direct-current dynamos and eondensing apparatus. 
When McDonald-road Station was designed the intention was to use 
towers for cooling the circulating water for condensation, but this 
scheme had to be given up, as it was thought the towers would be 
unsightly and might cause a nuisance from the steam issuing from 
the tops of the towers condensing and falling to the ground in the 
form of rain. Several other methods of getting a sufficient supply 
of water from a distance were considered, but were found to be pro- 
hibitive on account of the cost. 

In 1907, the Water of Leith main sewer, which crosses under 
McDonald-road about 180 yards from the generating station, was 
brought to our notice, and on investigation, it was found that an 
average flow of about 750,000 gallons per hour could be obtained. 1t 
was therefore decided to utilise the sewer for condensing, and to 
extend the generating plant by means of exhaust steam turbines. 


passt 
p nd 


The sewer is 6 ft. 6 in. inside in diameter, and 22 ft. below the level 


of theroad. A shaft, 26 ft. in diameter. formed of cast iron segments 
bolted together, was sunk down until the top of the sewer was reached, 
and a ring of brickwork, of the same diameter as the cast iron shaft, 
was continued downwards for about another 9 ft., that is, to the 
bottom of the sewer. The sinking of the cast-iron shaft did not give 
rise to any difficulties, but the building of the lower brick ring was 
more troublesome, as during this part of the work there was a great 
deal of rain, and trouble was caused by the ground slipping in. This 
ring was built in sections, each a few feet wide. The chief difficulty 
arose in providing temporary means for carrying the water while the 
brickwork of the old sewer was being removed. The method adopted 
was as follows : The top part of the brickwork for about one-third of 
the circumference was removed; an iron trough formed out of an 
old Lancashire boiler cut in two longitudinally was then inserted into 
the brick sewer, the ends projecting 3 ft. or 4 ft. beyond the shaft, 
both up and down stream, the joints between the sewer and the ends 
of the trough being made as watertight as possible. The remainder 
of the sewer inside the shaft was next demolished, the floor of the 
shaft completed and the temporary trough removed. Оп account 


of the heavy rainfall at the time, the sewer was more or less in flood, 
which increased the difficulties. 


Four suction pipes, each 18 in. in diameter, and one discharge pipe, 
26 in. in diameter, are laid from the shaft to the station. Straining 
screens are fixed in the shaft just in front of the suction pit. The 
end of the discharge pipe in the sewer is water-sealed, so that а syphon 
action is maintained. Four 14 in. motor-driven centrifugal circu- 
lating pumps, each with a capacity of 182,400 gallons per hour, are 
placed in the basement of the boiler house, each pump having a 
separate suction pipe from the shaft. Тһе pumps deliver into a 
common pipe 26 in. in diameter, to which is connected а Bailey & 
Jackson rotary strainer. From this the circulating water passes 
through the four condensers back through the rotary strainer, and 
then is returned to the sewer. The centrifugal pumps are 16 ft. 
above the average level of the water in the sewer, and the highest 
point of the pipe system is 30 ft. above the pumps or 46 ft. above the 
sewer water level, but on account of the pipes forming a closed 
system, the average head against which the pumps work is 151, 
that is, 8 lb. suction head and 7 lb. delivery head. Аз there is a very 
considerable quantity of air in the water, two air-extracting pumps 
have been provided: one extracts the air on the suction side of the 
pumps, the other the air on the delivery side. By this means the 
syphon action is maintained, and the pressure at the highest point 
of the pipe system averages about 20 in. of vacuum. 

Four surface condensers of the Contraflo type are used, each having 
a cooling surface of 3,750 sq. ft. The air pumps are of the Edwards 
type with three throw cranks. The feed water force pump 18 also 
driven off the same shaft. At first the air pumps were intended to 
work on the dry system, but as there was some difficulty in getting 
the force pumps to work properly, one line of each air pump was 
altered so that it now delivers the condensed steam to the force pump, 
the other two lines working dry. Each condenser and air pump will 
deal with 45.600 №. of steam per hour with the circulating water 
entering the condenser at 60 F.. and leaving at 90°F., with a guaran- 
teed vacuum of 28 in. with the barometer at 30 іп. The ratio of the 
weight of circulating water to condensed steam being 40 to 1. The 
air pumps are driven by motors geared through Reynolds chains, 

At first the idea of using sewage for condensing does not sound very 
promising, but at Edinburgh it has proved thoroughly successful. 
The quantity of water is not as large as one would wish. but is suffi- 
cient for à maximum output of about 10,000 kw. Unfortunately 
about 5 p.m., that is, at the time of the top load in winter, the flow 
is considerably reduced in consequenee of paper works and other 
industries stopping for the day. ‘The chief troubles are efficient 
straining and getting rid of the air in the water, The straining 
arrangements in the shaft consist of three iron grids each 5 ft. high 
and 3 ft. 6 in. wide, with vertical bars spaced ? in. apart. These are 
kept clean by scrapers automatically worked by a small motor. This 
arrangement answers fairly well, but а certain amount of scraping 
by hand is necessary at the time of top load. Probably it will be 
possible to devise some more efficient method of cleaning the grids, 
and so do away with hand labour. Further straining is done by the 
Bailey & Jackson rotary strainer which is placed between the pumps 
and the condensers. This consists of a cast-iron wheel, 9 ft. in dia- 
meter, and 12 in. wide with 12 spokes. Between the spokes are fitted 
grids formed of brass strips built up very much in the form of honey- 
comb—that is, full of small holes—and about 4 in. deep, the holes 
being about 0-12 sq. in. in area. The wheel is surrounded by a cast- 
iron casing which is divided vertically into two portions, which form 
the delivery and discharge chambers. The vertical partition is wide 
enough to cover the space between two adjacent spokes of the wheel. 
The casing has four pipes connected to it, inlet and outlet pipes on the 
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delivery side, and the same on the discharge side. "The water enters 


the strainer by the inlet pipe on the delivery side, passes througb | 


half of the grids in the wheel and deposits on them everything that 
will not pass through the holes. It then leaves by the outlet pipe on 
the delivery side. After passing through the condensers it re-enters 
the strainer by the inelt pipe on the discharge side, passes through 
the other half of the grids, but in an opposite direction, and finally 
leaves the strainer by the outlet pipe on the discharge side. The 
wheel is rotated slowly and the discharge water washes off from the 
grids everything that has been deposited on them on the delivery side, 
and carries it back to the sewer. The idea of the discharge water 
cleansing the grids is extremely ingenious. The leakage of water 
from the inlet chamber to the outlet chamber is considerable. It 
has only been possible to measure this with one pump in use, the 
‘quantity being from 10 per cent. to 12 per cent. of the total. Prob- 
ably this amount will not be very much increased with four pumps 
Tunning, but with a limited quantity of water this is rather serious. 
It also means larger pumps and motors and a larger quantity of elec- 
tricity used for pumping. 

The temperature of the water in the sewer averages about 60°F. in 
the winter and 70°F. in the summer. As we are prohibited from 
returning the water to the sewer above 90°F ., the range of tempera- 
ture for condensation is small, and so the quantity of circulating 
water required per pound of steam condensed is large. 

Át present only two exhaust steam turbo-generators have been 
installed, but there is sufficient steam from the reciprocating engines 
for two more exhaust turbines, and these will be added as soon as the 
increase in output requires them. The turbines are of the Rateau 
type running at 1,250 revs. per min. The guaranteed output of each 


of steam per hour at à pressure at the inlet to the turbine not 


exceeding 14-7 lb. per square inch absolute, and at the exhaust 1:3 Ib. | 
! work, condensers, turbines and other plant. er 


absolute, say, 271 in. vacuum. 
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two other condensers. As previously mentioned, two other exhaust 
steam turbines will be installed over these condensers when required. 
Automatic atmospheric valves. аге placed in the exhaust pipes 
between the reciprocating engines and the turbines. The conditions 
under which these valves have to work are very severe. They are 
balanced to open at about 3 lb. above atmospheric pressure, so they 
are always nearly in equilibrium, consequently they are very apt to 
chatter and so damage the faces. The valves first supplied were quite 
unsuitable. Those now in use, however, are working very well, the 
improvement being due to very strong construction, careful fitting 
of all moving parts to prevent all backlash, and the use of a special 
dash pot which admits air freely on the upward movement of the 
valve, but by means of a non-return valve, only allows it to escape 
very slowly when the valve is closing. 

Oil separators of the Blake type are placed in the exhaust pipes 
between the reciprocating engines and the turbines which extract 
the greater part of the oil. The feed water is further treated by the 
Davis Perrett electrical process for freeing it from oil. The water 
from the air pump discharge passes into wooden tanks in which are a 
number of iron plates spaced about 2 in. apart. A current of elec- 
tricity is passed through these tanks with the object of precipitating 
finely divided oxide of iron. The small globules of oil adhere to the 
oxide of iron, and so are easily separated from the water. The 
treated oily water then passes into filters containing gravel ana sand 
which retain the oil. Automatic arrangements are provided for 
flushing the filters to clean the sand. The quantity of electricity 
used in the filter is 1 unit for every 1,000 gallons of water treated. 


: The makers guarantee that the filtered water will not contain more 
| than 45 grain of oil per gallon. This is such a minute quantityjthat 
set is 1,200 kw., about 2.200 amperes and 560 volts, with 45,600 Ib. | 
: show hardly а trace of oil. 


it is not easy to measure, but after 12 months' steaming the boilers 


The diagram shows the general arrangement of the shaft, pipe- 
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DIAGRAMMATIC ARRANGEMENT OF CONDENSING PLANT АТ THE ELEcTRICITY SUPPLY STATION, MCDONALD-ROAD, EDINBURGH. 


This output is easil y obtained in everyday work. This means that . 


the exhaust steam from two of the 780 kw. reciprocating sets is suffi- 
cient to give an output of 1,200 kw. from one of the turbo-generators. 
Live steam is connected to each turbine through a reducing valve in 
tase the supply of exhaust steam at any time should not be sufficient. 
These machines will give 25 per cent. overload for a short period. 
The rotor of each turbine has 1] wheels with 265 blades on each wheel. 


The clearance between moving and stationary parts is considerable, | 


and there has not been any indication of stripping. Besides the 
usual governor there is an emergency governor which comes into 
action if the speed exceeds 10 per cent. of the ordinary running speed, 
and also acts if the pressure of the lubricating oil falls. 

The dynamos were built by Brown, Boveri & Co. They are four- 
pole machines, and are separately excited by a small dynamo at the 
end of the shaft. Copper brushes are in use on one machine. The 
commutator of the other machine has been altered to give increased 
ventilation, and carbon brushes are fitted. There was some little 
trouble at first with commutation, but this has been overcome, and 
both machines are now running well, especially the one fitted with 
carbon brushes. This commutator keeps very cool, being only 42°F. 
above the temper: ture of the air after a six hours’ full load run. Each 
commutator has 109 bars giving a pressure of about 22 volts per bar. 
At first there was a considerable amount of vibration on these 
machines, but this was caused by the turbine and dynamo shafts not 
being quite in line, and by the type of flexible coupling employed. 
Since one machine has been accurately lined and another type of 
coupling fitted, the vibration on this has entirely ceased. 

The exhaust steam pipes are arranged so that the steam from the 
reciprocating sets can pass either to the exhaust turbines or direct to 


There is not the least difficulty in running the turbo-generators 
in parallel with the other dynamos. The old dynamos are shunt 
wound, and the turbo-generators compound wound. The whole 
regulation is done by the switchboard attendant by means of the 
shunt resistances. The only point to be careful about is to see that 
steam is not escaping past the atmospheric valves, which would mean 
waste. In order to prevent this, indicators hive been fitted just 
above the atmospheric valves, and directly any steam passes the 
valve an electric circuit is closed which rings a bell on the switch- 
board. The switchboard attendant then puts more load on to the 
turbine, and so reduces the pressure of the steam in the exhaust pipe. 

Cost of Plant.—The condensing plant is sufficient to deal with the 
steam from reciprocating and exhaust turbines of 11,000 kw. The 
capital cost was as follows :— 


Per kw. 
£ £ 
Sewer shaft with four 18 in. suction and one 26 in. 
discharge pipe in гоаЧйззау......................... 9,000 ... 0-5 
Circulating water exhaust steam pipework inside 
the station and oil-extracting plant ............ 6.000 ... 0:5 
Rotary water strainer п.п... 2,000 ... 0:2 
Four condensers circulating and air pumps......... 11,000 . 1.0 
£24,600 2.2 


Two 1,200 kw. turbo generators with switchboard £13,800 5-7 


The economy caused by the exhaust steam turbines and condensing 
plant is shown by the following figures, which are for similar periods 
in 1908 when only reciprocating engines were used without condensa- 
tion, and in 1910 with exhaust steam turbines and condensation. In 
1908 the price of coal was considerably lower—10d. a ton—than in 
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] ; The results of the official test of the turbine carried out at the 
for both periods. In the costs per unit generated for the 1910 figures, ! makers' works are as follows, the plant running at 1,850 revs. per 


1910, but for the purpose of comparison the 1910 price has been taken 


the units used by the condensing plant have been deducted. Ав 
only three of the boilers are fitted with superheaters the amount of 
superheat is quite small :— 


1908. 1910. 
Duration of test .............. eese 3 weeks i 3 weeks 
Date ое Jan. l6th to ... Jan. 20th to 
Feb. 6th Feb, 9th 
Units generated ........................... 715,491 .. 888,644 
Units used by condensing plant .... — 43,045 — 4:89, 
715,491 ... 845,599 
Load factor  ......ccccevsescescceccovccsees 22:895 uw 0195 
Pliant Табор... ы rores teares 89-69 76-99, 
Lb. of water per unit generated...... 399 Ib. 22-2 lb 
Lb. of water evaporated per lb. of coal 6-67 lb 6-6 lb 
Lb. of coal per unit generated ....... 5:85 lb 3-9 Ib. 
Maximum output ............... е 6,227 kw. 7,021 kw 
Costs PER UNIT GENERATED. Saving 
ее 0.2514. 0-1674. ... 33-495 
Oils and stores ................ 0-009d. 0-004d. ... 50-094 
ХУА ӨТ FC 0-027d 0-006d. ... 18:095 
Salaries and wages .......... 0-054d 0:0474. ... — 
Repairs (estimated) .......... 0-057d. 0.0574. ... — 
0-3984. 0.2814. 30.0% 


At present at the time of top load in the winter months three or 
four reciprocating engines are exhausting direct to the condensers, 
so the economy will be increased when the other two turbines are 
installed. 

Some engineers seem to think that exhaust steam turbines are only 
а passing fashion and will disappear in a few years, but in stations 
with existing reciprocating engines, either exhaust steam or mixed 
pressure turbines seem the most suitable for extensions, as the com- 
bination of reciprocating engine and turbine is as economical as high- 
pressure turbines, and obviates all necessity of scrapping the old sets 
until these are worn out. As shown by the figures above giving the 
capital costs, the price of the sewer shaft and pipework in the road- 
way comes to &0-5 per kw. This is considerably less than cool- 
ing towers would have cost. In places where a river or other suffi- 
cient supply of water is not available for condensation, a main sewer, 
if near the generating station, is well worth consideration. 


Law 


EXTENSIONS TO ELECTRICITY SUPPLY STATIONS BY 
MEANS OF MIXED PRESSURE TURBINES.* 


BY ASHTON BREMNER. 
(Chief Electrical Engineer, Burslem.) 


Summary.—The author describes the mixed pressure turbine installed 
at Burslem, and gives particulars of the saving in works costs thereby 
obtained. He also mentions the saving obtained in other installations 
of mixed pressure turbines, which latter he considers are an economical 
method of extending existing supply stations. 


One of the chief reasons why many stations are financial failures 
is because they are overweighted by capital charges. Burslem is 
situated in an industrial area where, for the most part, only motors 
of small power are required and steam for heating and drying is a 
necessity. Here, if electricity is to compete at all with other motive 
powers, the scale of charges must be very low indeed ; consequently 
more than ordinary care was taken that the plant at first installed 
was suitable to the probable demand and easily extended. 

Starting in 1905 with one 100 kw. and one 200 kw. Howden-Dick, 
Kerr sets, a similar set of 350 kw. capacity was installed in 1907. 
Further extensions becoming necessary, the writer early in 1908 
advised that a 600 kw. Belliss-Siemens mixed pressure turbo-genera- 
tor be installed, the plant being во designed that it could be used 
either as auxiliary power on exhaust steam ог as stand-by plant 
on live steam. This type of plant seemed to offer the best solution 
of the problem because, as the original sets were run non-condensing 

the whole of the exhaust steam could be utilised in the turbine to 
produce additional power without increasing the cost of coal and 
water. А study of theentropy diagram will show that the turbine 
develops approximately the same power as the sets which supply it 
with steam. | bts eut 1 

The general lay-out of the mixed pressure turbine at Burslem is 
shown in a diagram accompanying the Paper. The reciprocating 
set can be run either non-condensing, condensing or in connection 
with the turbine, or the turbine can be run as a separate unit. 
на Ксы PDA 
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Fig. 1 gives the result of tests of the s 
watt-hour under different conditions and varying loads. 


№. of H.P. xy Steam рег ' Vacuum, 
nozzles open.' j kw.-hr. = __ inehes. 
EE mE 
0 610 24-6 Live steam ‚ 27:27 
1 607 24-5 js | 2727 
2 607 25-3 А | 97-27 
3 607 | 258 ‘ | 2727 
0 310 32-0 T | 21:33 
0 762 24-6 2 | 2665 
0 580 38-8 Low-pressure steam | 26-21 
0 418 39-9 э” »» р 26.77 
0 321 | 48.6 н „ | 27-33 
0 300 | 46-2 P » | 269 
Total | | 
| steam | 
0 № load | 2,650 Live steam | 28:0 
0 with 2,910 5 27:0 
0 excita- 3,080 a | 26-12 
0 tion 4,509 Low pressure | 275 
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be mentioned. With a 500 kw. compound engine w 
densing on saturated steam, 375 kw. additional power can 
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engines the following figures given by a firm of turbine builders may 


orking non-con- 
be obtained 


from the turbine; or, if superheated steam is being used, the power 


obtainable is 320 kw., in each case less, say, 


Incr. ase in Output, per cent. 
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Inches of Vacuum. 
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drive the condensing plant. 


builder’s works. 
using a mixed pressure turbine, 


the working economies of the pow 
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The author also gives the results. 
er house plant of a large engine 
The figures show а saving per kilowatt-hour, 


compared with the engine alone, 
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18-45 per cent. on a one hour's test (steam consumption 17-7 1b. and 
21:7 lb. respectively), and 26 per cent. (fuel consumption 3-93 Ib. and 
5-31 Ib. per kilowatt-hour respectively) on a test extending over three 
months under average station conditions. The -power house was 
equipped with one 300 kw. and one 400 kw. triple-expansion engine 
running with а steam pressure of 160 Ib. and vacuum of 26 in., the 
steam being superheated from 50°F. to 150^F. At the beginning of 
1908 an exhaust pressure turbine was installed which, running on the 
exhaust of one of the engines, was able to cope with the maximum 
load of the station and at the same time to give economical running 
onlighterloads. The fuelis slack of poor calorific value. 

A turbine of the Westinghouse-Parsons type of 368 kw. capacity 
installed at the Gloucester Railway Carriage & Wagon Co.'s works 
is fitted with high and low-pressure steam chests, the latter capable 
of dealing with 9,000 Ib. of exhaust steam per hour, and from which 
210 kw. is obtained, the rest of the load being carried on high-pressure 
steam. In this turbine the governing is effected by giving the low- 
pressure governor valve a lead over the high pressure, so that the full 
quantity of exhaust steam is always used before high-pressure steam 
is admitted. 

After giving a brief description of the Belliss-Morcom mixed pres- 
sure turbine installed at Burslem, the following figures of works costs 
per unit generated are tabulated to show the gain (32 per cent.) due 
to installing the turbine. The calorific value of the coal— 12,700 
D.Th.U. per pound, and its cost per ton 7s. 3d. into bunkers. 
Combination of tur- 
bine and reciprocat- 
ing sets. ` April, 1910. 


Reciprocating sets only. 
April, 1909. 


JU RENE ANDRIA E Pee e t 0.2421. Quasesscesati oh s 0-1844. 
е И УЙТИ 0-0284 
0.3154. 0.2124. 


Fig. 2 shows the increase in output from exhaust turbine with 
increased vacuum, 


А HIGH EFFICIENCY REFLECTOR FOR STREET 
LIGHTING. * 


BY CLAYTON H. SHARP. 


Summary.—The author describes а new form of reflector, specially 
adapted for street lighting by incandescent lamps and designed to give 
à more uniform illumination. The results of tests on typical installations 
are given. 


— 


The problem of the satisfactory illumination of public streets and 
highways is one which we shall always have with us. The extent of 
the streets requiring illumination is practically limitless and the 


Fia. 1. 


demand for more light is unceasing. In viow of this undoubted 
demand for higher degrees of illumination an 1 f-r continuous exten- 
sions of lighting systems to streets now unlighted, the most important 
question which arises is that of economy. Ап economical street light- 
ing system can be realised in any particular case by the selection of 


* Abstract of a Paper read before the New York Section of the Illu. 


minating Engineering Society, 


such illuminiants as shall be most economical, by the proper location 
of these illuminants, and finally by the most effective utilisation of the 
luminous flux available. 

Great progress has been made in the last 10 or 12 years in the pro- 
duction of economical illuminants for street lighting. The intro- 
duction of high-pressure mantle burners, of tungsten lamps and of 
flaming arc lamps has been of great importance to the art of econo- 
mical street illumination. In many respects the most significant 
and important advance has been in the production of the tungsten 
lamp, the advent of which opens up a field in street lighting which 
was formerly entirely inaccessible to the electric supply company 
and which has enormous possibilities. 

In the production of devices aiding in the proper distribution of 
luminous flux for the economical lighting of streets, relatively little 
progress has been made. In interior illumination, this is not so. 
Within the last few years the greatest attention has been given to 
the question of proper shades and reflectors so that to-day almost any 
requirement can be met by appliances actually on the market. The 
problem of the design of reflectors and globes for street lighting is 
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quite different from that of interior illumination, although this 
difference has seldom been recognised. For the illumination of 
interiors, it is desirable that a certain flux of light reach the ceiling of 
the room. The ceiling must be illuminated, and sends back a pro: 
portion of such flux to participate in the useful illumination of the 
room. In the case of street illumination, all flux leaving the fixture 
above the horizontal plane is absolutely wasted. Therefore, a street 
lighting reflector should direct as nearly as possible all luntinous flux 
in directions below the horizontal. Furthermore, iii interiof illu- 
mination, the distribution of flux about the vertical axis of the lamp 
with its reflector, may usuallv, without detriment to efficiency, be 
symmetrical. In the illumination of stréets, the case is quite 
different. - The crosswise dimension of a street may be taken as of 
negligible importance as compared. with the lengthwise dimension: 
Therefore, if the distribution of flux be symmetrical, an undue propor- 
tion of the flux is directed towards the sides of the street. The distribu- 


Fic. 3.—“ Еоспох ” FITTING. 


tion must be unsymmetrical, a far greater proportion of flux being 
directed lengthwise of the street than crosswise of the street. 

The requirement of street illumination is that the roadway and 
objects in the same shall be illuminated to a degree which shall at 
every point exceed a certain minimum value. What results from the 
ordinary arrangement of lamp alone or lamp with symmetrical re- 
flector is that, in the vicinity of the lamp, the street is excellently 
illuminated, but this illumination falls off rapidly with the distance, 
so that at a point midway between lamps it has a relatively very low 
value. At the same time each lamp distributes crosswise of the 
street as much light as lengthwise, and only a small proportion of 
this light is effective in lighting the street itself, the major part being 
wasted on the roadside. Thus the ordinary system of street 
illumination is very inefficient from two causes, first in that only a small 
percentage of the total luminous flux is incident on the surface to be 


396 THE ELECTRICIAN, JUNE 17, 1910. 


illuminated, and second in that the distribution of the flux so inci- 
dent is such that the illumination in the immediate vicinity of the 
lamps is unduly high, while midway between lamps the minimum 
illumination, which is by far the most important factor to be con- 
sidered, is far too low. 

The reflector and lighting fixture here described represent the 
results of an endeavour to obviate these disadvantages of the ordi- 
nary system of street lighting, and thereby to obtain a more econo- 
mical and more uniform illumination. The problem was to collect 
the luminous flux ordinarily wasted in the upper hemisphere and 
toward the sides of the street and to re-direct that flux so that it 
would be incident on those parts of the street where it was most 
needed—namely, in the region midway between the lamps. This 
result should be accomplished without interfering with the natural 
illumination on the street surface from the lamp directly, so that in 
case the device became inoperative or operated badly, as by the accu- 
mulation of dirt, the illumination would at least not be any worse 
than if the device were absent entirely. 

It is clear that stray light could be collected and redirected so as to 


illuminate the regions midway between lamps by the use of a para- 
bolic mirror with the lamp at the focus. 


the use of this reflector would undoubtedly be very considerable. The 
most effective form being the two-reflector form, and there being less 
waste light with such reflectors as are commonly in use in the case of 
lamps placed at the intersection of two streets than there is in the 
case of lamps placed in the middle of a block, the two-direction 
reflector is the one which has been given the chief attention up to the 
present time. 

The first reflector which I had made was constructed of zine. The 
zinc was spun into the form of a paraboloid of revolution cut through 
the focal plane. This paraboloid was afterwards cut in two length- 
wise and the halves were mounted in the way shown in Fig. 1. The 
interior of the paraboloid was brightly burnished and made a very 
good reflecting surface. In the proper position in this reflector a 
50 c.p. Gem lamp was mounted, and the fixture was raised to a 
height of approximately 15 ft. above the street. The normal illu- 
mination produced at different distances by the reflector was then 
measured by a portable photometer and was compared with the 
illumination wnich would have been produced by the lamp alone. 
The latter illumination, however, was, excepting quite close to the 
lamp-post, too small to be measured with any degree of accuracy. 
This test was carried on in a quiet residence street which was very 
badly illuminated by series incandescent lamps placed some 300 ft. 
apart. The normal illumination values obtained in this test are 
given in Fig. 2. Points are also plotted to show the standard values 
adopted for the magnetite arc and for the 6-6 ampere direct-current 
enclosed arc, as adopted by the National Electric Light Association. 
It will be seen that both of these values are considerably exceeded by 
the 50 c.p. incandescent lamp with reflector. 

The results of this test were so encouraging that the work was 
taken up of developing a commercial form of street lighting fixture 
embodying this reflector. In this part of the work, I have enjoyed 
the invaluable co-operation of Mr. S. G. Rhodes, engineer of the 
street lighting department of the New York Edison Co., and of his 
assistants. To the efforts of Mr. Rhodes is largely due the successful 
form in which the lighting fixture now is found. 


But this arrangement 
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Tungsten Lamps about 100 ft, apart and 18 ft. above road, 
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would cut off the necessary light near the lamp-post and hence would 
be impracticable. This difficulty could be met by cutting away the 
lower portion of the reflector. But this arrangement is not yet all 
that is desired because it directs the light in on]y one direction instead 
of two directions 180 deg. apart as required. This condition may also 
be met if the parabolic reflector is cut through vertically in the focal 
plane and a similar reflector also with its lower half cut away is placed 
back to back with the first. "This results in а structure which does 
not obstruct the natural illumination of regions near the lamp and 
which by redirecting light otherwise wasted builds up the illumina- 
tion in the dark parts of the street. A cross-sectional view of such 
a reflector is given in Fig. 1 A. It will be seen that the semi-para- 
boloids are inclined to each other so that the two reflected beams will 
fall on the street surface at the required distance from the lamp-post. 
Fig. 1 B shows an end view of the reflector and lamp, and Fig. 1 С 
gives a perspective view of the exterior. 

An objection, may be made to this arrangement on the grounds 
that a parabolic mirror throws à nearly parallel beam of light. 
Consequently the effect of the proposed arrangement would be to 


The typical form 


Ilomineti:z Horiz:n*al] Plane 


Рох 


P 
‘ 

1 

1 


ontal Hlumination, 
.rotrary Unts, 
ео w > 


Hort: 


Tungsten Lamps abo 16 130 ft. apart and 15 ft. aLove roal. 


Fic. 6, 


of this fixture for incandescent lamps. which is patented, is shown in 


Fig. 3. To this fixture I have given the name “ Equilux," which is 
descriptive of its purpose. 


In the fixtures so far made the reflectors have been enamelled 
PR i: Hlemination Vertical Plane — Есик — --—-Reflector A white on the interior. This enamel finish has the great advantage 
EE ts of being permanent and easy to clean. It has not, however, the very 
ЕЕ S high reflecting power of a planished metal reflector. and consequently 
а < 
= 


is considerably less efficient in increasing the illumination. The 
planished metal reflector is open to the objection that the light from 
it is very intense and that the glare is somewhat blinding. This is 
simply another way of saying that it is delivering a very powerful 
beam of light and that it is very efficient in doing the work for which 
it is intended. Any device whereby the glare is diminished at the 
same time diminishes the efficiency. The white enamelled reflector 
gives less glare ; it also gives less powerful directed keams, although 
the total light from it is probably nearly as great. It is necessary, 
therefore, in choosing retlectors of this kind to weigh the advantages 
of lack of glare and ease of maintenance of the white enamelled 
reflector against the very high efticiency of the polished metal type. 
The results of illumination tests made by the Electrical Testing 
Laboratories on two installations of these retlectors are given in 
Figs. 4 to 7. In the case of the first installation (Figs. 4 and 5) there 
were five * Equilux ” reflectors with series tungsten lamps. and on the 
same street five reflectors of the Hat round type with flutings, such as 
are often used, the lamps being similar. The spacing of the poles was 
about 100 ft. and the height of the lamps from the ground about 
18 ft. In the second installation. (Figs. 6 and 7). practically à 
country road, the spacing of the poles was 130 ft. and the height of 
the lamps from the' ground 15ft. With this installation, also, illu- 
mination tests were made under comparable conditions using the 
**Equilux" reflector and a standard round retlector. It will be seen that 
the “ Equilux " reflector was effective in increasing the illumination 
in those parts of the street where it is naturally deficient. and that the 
percentage increase was quite a notable one in those regions. 


Tungsten Lamps about 100 ft, apart and 18 ft. above road, 
Ею. 5. 


illuminate only a small area of the street hy the rays coming from 
the mirror; that is, at a point midway between the lamps there 
would be a little bright patch which would amount to nothing as far 
as the general illumination goes, while the surrounding portions of 
the street would be left in darkness as before. This objection would 
be a very valid one provided we had a very small source of light in the 
focus of the mirror. ‘Then the effect would be that of a searchlight 
beam. What we actually have in practice with the tungsten lamp 
is quite an extended source. The result of this is that the beam of 
light is a divergent one, and at the distance where it is effective it 
covers a considerable area. ‘The angle of divergence of а beam of 
this character is equal to the angle which is subtended at the mirror 
by the source of light. It is found in practice that this angle is sufti- 
cient to cause reflected rays to cover all the area of the street surface 
which is required. 

The idea which is developed above of using two semi-parabolic 
mirrors pointing in opposite directions may evidently be extended 
to include three or fouror more. For example, at the intersection of 
streets, a reflector would be used which has the form shown in Fig. 1 
D. Itis clear that this retlector would not be so effective in any one 
direction as is the two-direction reflector, because the luminous flux 
is divided by four rather than by two. Still the gain resulting from 
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An unexpected result was that the illumination directly below 
each lamp was also somewhat higher, indicating the large amount 
of diffused reflection from the white enamelled surface. This diffused 
reflection is a cause of а loss of efficiency of the ** Equilux ” reflector as 
far as its own particular function is concerned of increasing the illu- 
mination midway between the lamps. It is upon this feature, how- 
ever, that the absence of glare from the reflector depends. The 
second installation tested showed a result which was considerably 
inferior to that of the first installation. The reason for this deficiency 
was to be found in the character of the enamel on the ‘‘Equilux’’ reflec- 
tors, and being simply an incident of the manufacture, should not be 
taken as detracting from the possibilities of the type. Even with 
the inferior enamel the increase in illumination in the regions where 
the light is most needed amounted to something like 50 per cent. It із 
safe to say that with the ** Equilux ” reflector a substantial gain of 100 
per cent. in the effective illumination can be obtained with the enamel 
type; whereas with the polished metal type, there should be no diffi- 
culty in increasing the effective illumination 200 or 300 per cent. 


FARADAY SOCIETY. 


At the meeting held on May 31st, in the rooms of the Chemical 
Society, Burlington House, Mr. W. M. Morrison in the chair, Mr. 
J. W. HriNCHLEY read a Paper entitled 


* Some Practical Experience of the Sherardising Process. ** 


The sherardising process (a method of dry galvanising in which 
iron or steel articles are coated with zinc by being heated in closed 
receptacles with zinc dust) is of great interest on account of the fact 
that no adequate scientific explanation has appeared. It was dis- 
covered by Mr. Sherard Cowper-Coles about eight years ago, and has 
been worked commercially for the past seven years. "The general 
theory given by the inventor that the zinc vaporises from the zinc 
dust and is condensed on the particles is in complete antagonism with 
the commercial practice of the process. "The successful conduct of 
the process depends mainly on the percentage of metallic zinc in the 


з Шаашайов Vertical Plane —— Еф йш -  - Reflector А zinc dust being kept at a suitable figure, while the limits of tempera- 
2 ture and time required are comparatively wide. The best mixture 
E 1 of zinc dust for jobbing work contains about 18 per cent. of metallic 
$1 | zinc. | 
s Tungsten lan ps about 13) ft, apart acd 15 ft. above road. Sherardising begins at a temperature just above that required to 


produce a film of magnetic oxide of iron on the article. In all cases 
the deposit of zinc contains iron, and the conclusion is drawn that 
the interaction of the film of magnetic oxide of iron and the zinc dust 
determines the deposition of zinc. No deposit can be obtained from 
the vapour of zinc at any sherardising temperature—'.e., at any tem- 
perature below the melting point of zinc. At temperatures higher 
than this the deposit is not in any way comparable with a sherardised 
coating, and is useless. At 250°C., a temperature usually not much 
exceeded in best work, the vapour tension of zinc is not likely to be 
greater than that of mercury at 0°C.—i.e., зи, mm. mercury—a 
pressure quite incapable of depositing 1 02. of zinc per square foot of 
surface in less than an hour. | | 


The process is essentially a contact process; a film of magnetic 
oxide of iron is first formed and then reduced to metallic iron by con- 
tact with the metallic zinc in the zinc dust, forming a film of solid 
solution of iron in zinc as closely adherent to the iron as the original 
magnetic oxide film. If the amount of metallic zinc in the zinc dust 
be insufficient, a black film of reduced iron is formed. The deposit 
resists corrosive agents much better than pure zinc on account of the 
Р.О. between it and metallic iron being less than between pure zinc 
and iron. Аз a protective agent against atmospheric corrosion the 
deposit is most remarkable. After the slight yellowish powder which 
13 first formed has been washed off by the rain the surface gradually 
becomes black and practically permanent. Chain blocks treated by 
the process have been in use in the open air for seven years, and are 
now free from rust and, apart from the result of daily wear, as good 
as new, In England а dearth of enterprise on the part of manu- 
facturers has led to the existence of jobbing factories only. In 
America many firms making specialities have adopted the process in 
their own factories, and the daily output is greater there than the 
quarterly output in England. 


The following Papers were also read: '' Thermic Reactions in 
Vacuo," by Mr. Е. E. Weston and Mr. Н. В. Ellis; '' Relations 
between Critical Temperature, Boiling-point and Thermal Expansion 
of Phosphorus Pentachloride," by Mr. E. B. R. Prideaux; and 
** Note on the Composition of Eutectic Mixtures,” by Dr. Cecil Н. 
Desch. 

Mr. C. V. Biggs and Mr. W. Pollard Digby also exhibited and gavo 
a short demonstration of: (1) Apparatus for the Rapid Determina- 
tion of the Resistance of Liquids ; (2) Apparatus for the Determina- 
tion of the Specific Resistance of Oil. The former apparatus consists 
of a megger furnished with a scale reading reciprocal megohms, used 
in conjunction with a glass U-tube to contain the liquid under 
examination. Polarisation is minimised by the use of annular 
platinug electrodes and by having the tube very long conipared 
with its sectional area, the voltage employed being about 250. A 
reading is obtained in a few seconds. ‘The apparatus is particularly 
suitable for checking the purity of the water supply for boilers, for 
controlling the softening of hard water and for similar engineering 
purposes, аз well as for scientific investigations. 


The apparatus for measuring the resistance of oil consists of two 
parallel metal dises of 100 sq. cm. area, insulated from one another. 
These are separated by а micrometer head to a distance of about 
100 mils, immersed in the oil, and then connected to a megger and a 
reading taken. The mean specific resistance is calculated as the 
mean of a series of readings. 


Fia. 7. 


The polished metal type is of particular applicability to the illu- 
mination of country highways where for reasons of economy it is 
necessary that lights be placed at very considerable distances from 
each other. By the use of the polished metal “ Equilux " reflector and 
such incandescent lamps as are ordinarily used for the purpose at the 
present time, а very acceptable highway illumination can be ob- 
tained with but 10 lamps to the mile. As has been said, the glare 
from this polished metal reflector is objectionable. However, it 
should be distinctly understood that this glare is not as great as is the 
glare from an arc lamp with clear globe, whereas the illumination 
produced with an 80 watt tungsten lamp with a polished metal 
reflector 13 at least comparable with that obtained with the ordinary 
type of arc lamp consuming four of five times the energy. Моге- 
over, where trees do not interfere too greatly, tungsten lamps with. 
polished ** Equilux " reflectors can be mounted at such an elevation 
above the road surface that the light does not fall too directly into 


Fig. 8.—SvcorsrED STREET LiaumING FITTING. 


the eyes of pedestrians. This would require simply a reflector with 
à greater angle between the two halves. . 
À number of street lighting fixtures for incandescent lamps in 
Which the reflector has been incorporated are illustrated in the Paper. 
One forth is shown in Fig. 8 herewith. The appearance of these 
fixtures is undoubtedly somewhat odd, but the author says that one 
soon grows accustomed to their strangeness and they are by no means 
displeasing. The applicability of this type of reflector to other illu- 
minants should algo not be lost sight of. [t can be applied to mantle 
burners and to arc lamps, though probably the effectiveness cf it In 
the case of these sources of light would not be so great as in the case 
of incandescent Jamps. There are also other fields of application 
outside of street lighting—for example, long corridors, as in a hotel. 
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THE PROGRESS OF THE EXHAUST STEAM 


TURBINE. 


In the race for а profitable existence the keynote of the 


electricity undertaking is “ efficiency "—the obtaining of 
more and more energy from a given amount of coal. The 
problem is largely one for the engine designer, though it must 
be admitted that a very great deal still depends upon the 


methods pursued in the boiler house. In the engine room 
the chief line of progress but а few years ago was the use of 


high steam pressures and large units with a certain super- 


heat. But even with condensing engines a considerable 
proportion of the energy in the steam is finally rejected 
unused into the condenser. The expansion cannot be 


carried sufficiently far, because it would entail cvlinders of 


such a size that the outlay would be unprofitable. 

It is here that the exhaust steam turbine has stepped m 
and has provided a most efficient solution of the difficulty. 
Fortunately the turbine does not suffer from the same limi- 
tations as the reciprocating engine, and thus there is no 
difficulty in dealing with a large volume of low temperature 
steam, and recovering valuable work from a waste product. 
Instead of pressure upon a piston we deal with the momen- 
tum of the steam, and this is a quantity that depends very 
much less upon the pressure of delivery. Thus the exhaust 
steam turbine becomes not merely commercially practicable, 
but quite efficient. 

Some prominence was given to the subject last year by 
Sir ALEXANDER KENNEDY in a report in which he recom- 
mended the use of exhaust steam turbines for the Dewar- 
place generating station of the Edinburgh electricity under- 
taking. This station was working non-condensing, and the 
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Satisfactory. Wedo not doubt that they will serve to direct 


fashion. 


of a turbine is affect»d as it is by change in the terminal pressure. А 
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output рег annum was 7,500,000 units. The average cost 


17,600,000 units was 1:184. per unit. By running the 
station condensing and putting in exhaust steam turbines 
it was estimated that a further output of 3,500,000 units 
per annum would be obtained at a cost of 0-45d. per unit. 
Thus a saving of £10,000 per annum appeared to be possible. 

Further attention is now drawn to the subject by Mr. 
Е. А. NEwiNGTON'S Paper read at the Convention of the 
Incorporated Municipal Electrical Association, in which 
details are given of the results obtained at the McDonald- 
road station of the Edinburgh Corporation. Here again 
the station was formerly non-condensing, and it was in- 
tended to erect cooling towers for the condensing water ; but 
this idea was given up as it was thought that such towers 
would be unsightly and might cause a nuisance. Con- 
densing water has now been obtained from the main sewer, 
and a very interesting installation is the result. Needless 
to say sewage does not provide an ideal water for condensing 
purposes, and more than usual precautions have had to be 
adopted in order to free the water from refuse. In addition 
to this novel method of condensing, two exhaust steam 
turbines, each of 1,200 kw., have been installed. It is found 
that the exhaust steam from two of the existing 780 kw. 
sets is sufficient for one of the 1,200 kw. turbo-generator 
sets. For a period of three weeks, with a small amount of 
superheat, it was found that in 1908 the water used per unit 
generated amounted to 39 Ib. and the coal per unit generated 
to 5-85 lb.; whereas in 1910, under the new conditions, the 
number of pounds of water per unit.generated fell to 22-2 
and the pounds of coal per unit generated to 3-9. The 
number of pounds of water evaporated per pound of coal 
was roughly the same in both cases, and the load factor had 
risen from 22-8 per cent. in 1908 to 25-1 per cent. in 1910. 
À saving of 33-4 per cent. is thereby shown in the cost of 
fuel per unit, 50 per cent. in oil and stores and 78 per cent. 
in water. These results must be considered as extremely 


further attention to the subject, and they by no means tend 
to the idea that the exhaust steam turbine is a passing 
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THE EFFECT OF VACUUM ON THE ECONOMY OF 
STEAM TURBINES. 


BY R. M. NEILSON. 


Summary.—The author deals with the important question of the effect 
of variation in the terminal pressure vn the economy of steam turbines, 
and, from a consideration of the available heat energy in steam and the 
constructional requirements in steam turbines, ex plains why the efficiency 


curve is given from which the effect of such changes on the steam con- 
sumption of any turbine may be estimated. 


—] 


It is well known that the steam consumption of a steam tur- 
bine for a given output is reduced by raising the vacuum—2.e., 
by a reduction in the terminal pressure. This reduction in 
steam consumption is not, аз a rule, due to a better utilisation 
of the available energy in the steam but to the fact that the 
available energy increases very rapidly at low pressures. 

А steam turbine has many efficiencies—thermal efficiency, 
overall efficiency, efficiency ratio, &c. It is not necessary to 


define these efficiencies on the present occasion.* Tt is to be 
remarked, however, that no efficiency, as commonly expressed, 
13 of such a nature that the vacuum which makes that efficiency 
a maximum for any turbine is necessarily the most economical 
vacuum to employ for that turbine. The ascertaining of the 
most economical terminal pressure for any turbine involves a 
consideration of many things, including initial cost of turbine, 
steam generating plant and condensing plant, depreciation, 
interest, &c. The subject was dealt with in а Paper read 
recently by the writer before the Institution of Electrical Engi- 
neers,f and will not be treated of here, but it may be remarked 
—and, in fact, is obvious—that one of the most important con- 
siderations in determining the most economical terminal pres- 
sure 18 the reduction in the steam consumption of the turbine 
with decrease in terminal pressure. Мом considerable diver- 
gence exists between the results recorded by different experi- 
menters of tests of turbines of different types and powers, so 
that it is difficult to know what variation in steam consumption 
to allow for any given variation in terminal pressure. There 
is no doubt, in the writer’s opinion, that in tests of steam tur- 
bines, terminal pressures are often inaccurately measured or 
wrongly expressed, inaccuracies being, in many cases, unavoid- 
able with the vacuum gauges at the experimenters' disposal. 
The inaccuracies may be small and yet, if they occur at а low 
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pressure, they may cause a very appreciable error in the esti- 
mation of the reduction in steam consumption for a given 
small reduction in terminal pressure. 

‘urve A in Fig. 1 represents, to the left-hand scale, the avail- 
able energy given up by saturated steam expanded isentropic- 
ally from an initial pressure of 200 Ib. per square inch, absolute, 
to a terminal pressure indicated by the abscisse. It will be 
noted that, as the terminal pressure falls, the available energy 
rises at an increasing rate—/.c., every tenth of a pound fall in 
terminal pressure increases the available energy by a greater 
increment than the preceding tenth. 

If the whole of the available energy of the steam supplied to 
a turbine were converted into shaft horse-power—i.e., if the 
effective efficiency were 100 per cent.—curve Á would repre- 
sent, to the right-hand scale, the shaft horse-power per pound 
of steam. | 

Such a result is, of course, never obtained. The effective 
efficiency varies, depending to a certain extent on the type and 
design of the turbine and to a large extent on the full-load 
power of the machine and on the fraction of this power at which 
the machine is being run. What is noteworthy about a tur- 


* The several efficiencies are defined in chapter V. in the fourth edition 


of the writer's book * The Steam Turbine.” (Longmans & Co.) 


f “ Proceedings " Inst. of Elec, Engineers, January, 1910. 
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bine is that the effective efficiency does not vary greatly as the 
terminal pressure is altered ; the turbine, within certain limits, 
converts nearly the same proportion of the available energy 
into useful work whatever be the terminal pressure. It is only 
when very low terminal pressures are reached that there 18 any 
rapid falling off in the effective efficiency. 

If the effective efficiency of the turbine were constant for all 
terminal pressures, the shaft horse-power per pound of steam 
would be represented by & curve of the nature of curve B, 
Fig. 1; and, in fact, this curve represents the shaft horse- 
power per pound of stcam for a constant effective efficiency of 
65 per cent., the initial steam pressure being, as before, 200 lb. 
per square inch, absolute. 


In practice, however, the effective efficiency falls off after the 


terminal pressure reaches a certain value depending on the type 


and design of the turbine. The volume of а pound of steam is 
very great at low pressures. For example, at a pressure of 
$ lb. per square inch absolute, the volume is 633 cubic ft. То 
do the same justice to the steam at the lowest as at an inter- 
mediate pressure would involve, in some types of turbine, 
excessive dimensions, and a compromise has to be struck. 
Moreover, decrease in terminal pressure by increasing the avail- 
able energy would necessitate an increase in the speed of rota- 
tion to obtain the same bucket efficiency, and the speed is 
usually controlled independently of the terminal pressure. А 
falling-off in effective efficiency at low terminal pressures is 
therefore to be expected, and such a falling-off always occurs 
in practice, although the point of commencement and the 
extent of the falling-off vary with different turbines. 
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To get a good idea of what this falling-off amounts to, sup- 
pose that the effective efficiency remains constant with fall in 
terminal pressure till the latter reaches 3 №. per square inch, 
and that thereafter, instead of following the curve B, Fig. 1, 
the straight line C is taken, which is а tangent to B at the point 
X, where the terminal pressure is 31b. per square inch. We 
are thus supposing that every decrement of terminal pressure 
below 3 lb. involves а constant (instead of an increasing) incre- 
ment of shaft horse-power. Such a result would only occur in 
a turbine ill-suited for high vacua. For condensing turbines 
which have an effective efficiency of 65 per cent. with an initial 
pressure of 200 Ib. and a terminal pressure of З lb., curves В and 
C may be considered as the limits within which lie all actual 
results obtained with lower terminal pressures. 

Fig. 2 has been prepared from Fig. 1, and represents the con- 
sumption of steam per shaft-horse power, the curves B and С 
corresponding respectively to the similarly lettered curves in 
Fig. 1. 

‘Fig. 3 has been prepared from Fig. 2, and shows the percent- 
age reduction in steam consumption with reduction in terminal 
pressure. The curves have been lettered as before, and it will 
be seen that, whereas B (Fig. 3) rises with reduction in ter- 
minal pressure, С falls. Care must be taken not to misunder- 
stand the reason of the fall in curve C. There is no increase in 
steam consumption: with reduction in terminal pressure, but 
there is a diminution in the rate at which the reduction takes 


place. If C, Fig. 2, had been a straight line (instead of slightly 
convex downwards) C, Fig. 3, would have been horizontal. 

It has already been stated that, when in actual practice the 
shaft horse-power curve passes through the point X in Fig. 1, 


it will always lie between curve B and curve С. It follows that. 


in Fig. 3 likewise the corresponding practical curve must lie 
between curves B and С. Curves B and C in Fig. 1 are so close 
together that all test-obtained curves passing through X appear 
to be in fair agreement. When the results are set out in Fig. 3, 
however, great divergence appears. Fig. 3 is verv useful in 


testing the accuracy of the measurements taken during tests ; 


an unnatural curve in Fig. 3 will often be strong evidence of 
inaccuracy. 


The writer has graphed the results, as published, of many 


steam turbine tests on a diagram of the same nature as Fig. 3. 
There were obvious inaccuracies in some of the results given. 
Other results which gave natural curves may, of course, also 
have contained inaccuracies, but, as many tests by different 
persons were taken, the mean result should be of use. This 
mean result is expressed by the curve D in Fig. 3, which, it is 
hoped, will be of service when it is desired to estimate the effect 
of change of terminal pressure on the steam consumption of any 
turbine and when no results, or insufficient results, are available 
from which a curve for the particular machine can be drawn. 


The reason why curve D does not pass through the inter- 
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section of curves B and C is because the several turbines tested 
had different effective efficiencies at 31b. terminal pressure, 


the mean effective efficiency at this pressure being apparently 


less than 65 per cent. 


As an example of the use of the curve, suppose that with a 
terminal pressure of 2:2 lb. the steam consumption of a turbine 
is 19 lb. per kilowatt-hour, and it is desired to know the steam 
consumption with a terminal pressure of 11. Between 2-2 Ib. 
and llb. pressure the mean percentage reduction in steam 
consumption is 0-935 per cent. per , lb. reduction in pressure, 
and there are 12 tenths between 1 and 2-2. The total estimated 


mE | | 19 
reduction in steam consumption is, therefore, 12 х 0-935 х 100 


— 2.13 lb., and the actual estimated steam consumption with a 
terminal pressure of llb. is, therefore, 16-87 lb. per kilowatt- 
hour. 

The curve will, it is submitted, be found to give fairly accu- 
rate results for moderate power or high power steam turbines 
rotating at speeds usual in the driving of electric generators 
and supplied with dry saturated steam at pressures between 
150 lb. and 200 lb. per square inch above atmosphere. The 
curve is not applicable to exhaust steam turbines, and may not 
be reliable i£ applied to machines under, say, 750 kw., or to 
machines in which highly superheated steam is employed. 
Moderate superheat, however, although greatly affecting the 


| steam consumption, does not greatly affect the curve. 
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PHYSICAL SOCIETY. 


At the meeting held on May 27th. at the Imperial College of 
Science, Prof. Н. L. CALLENDAR, F.R.S., president, in the chair, a 
Рарег 

* On an Oscillation Detector actuated Solely by Resistance- 
temperature Variations °° 


was read by Dr. W. H. EccLEs. The experiments described in this 
Paper are offered as additional support for the author's hypothesis 
of the mode of action of certain types of electrical oscillation detec- 
tors. This hypothesis suggests that in detectors constituted of a loose 
contact the energy of the oscillatory current through the contact 
is transformed into heat at the contact and warms the matter there 
sufficiently to change its electrical resistance and, consequently, the 
steady current through the indicating instrument. The principal 
deductions from this hypothesis were worked out and were illustrated 
by experiments on iron-oxide coherers in а Paper read before the 
Physical Society on March 11th last. The present experiments are 
on a detector of the so-called '' crystal rectifier " type, from which, 
however, the possibility of thermoelectric effects have been elimi- 
nated. This detector consists merely of a loose contact between two 
pieces of galena—a substance which, according to the author's 
theory, ought, by virtue of its large negative coefficient of change of 
resistance with temperature, to be a very efficient detector of elec- 
trical vibrations, The experimental curves obtained from a galena- 
galena detector are: the steady current curve, the sensitiveness 
curve and the power curve. "The first has steadily applied E.M.F. 
as abscissze, and current through the detector circuit as ordinates. It 
proves to be a curve which in general rises slowly at first, then quickly. 
and then slowly again ; but if the circuit be arranged to have but little 
resistance other than that at the contact, the curve may possess a 
negative gradient at the point of inflection. The chief difficulty met 
in obtaining these steady-current curves arose from the slow move- 
ments of heat through the mass of the crystals which have, of 
course, small thermal conductivity. This difficulty was overcome, 
and the true character of the curves brought to light, by allowing 
а proper time-interval for thermal equilibrium to be established 
before each galvanometer reading was taken. The sensitiveness 
curve has the Е.М.Е. applied to the detector as absciss;e, and the 
power passed to the indicating instrument as ordinates, the intensity 
of the electrical vibrations being of fixed amount. It is a curve 
Which rises to a maximum near the point of greatest slope of the 
former curve, and thereafter descends slowly. The power curve has 
the power supplied to the detector in the form of electrical oscilla- 
tions as abscissie, with the power passed by the detector to the in- 
dicating instrument as ordinates, the steady E.M.F. applied to the 
detector being the best value. This curve is a straight line. The 
properties of this ` crystal rectifier " are, therefore, just such as are 
logically deducible from the fundamental fact that the contact 
possesses a negative res'stance temperature coefficient. 


Mr. W. Du pve. said the author was making progress with his thermal 
theory of coherers. He pointed out that in the experiments described 
considerable time was taken in determining the part of the steady cur- 
rent curve with negative characteristic, whereas in practice the changes 
Were very rapid. 
| Prof. C. Н. Lees remarked that Dr. Eccles had introduced simplicity 
mto a very difficult subject. Не agreed with the remarks of Mr. Duddell, 
and suggested using very minute points and surfaces so that less time 
would be occupied in securing thermal equilibrium. The working con- 
ditions would thus be more nearly reproduced. 

l'he Астнок, in his reply to the remarks of Mr. Duddell and Prof. Lees, 
explained that in order to get a correct notion of the character of the 
steady current curves the curves should be drawn cither very quickly or 
very slowly—that ія to say, cither adiabatically or isothermally. The 
former was really the curve required for striet quantitative correlation 
with the experimental farts of the behaviour of the detector towards 
high-frequency elevtrical oscillations. ‘The isothermal curves actually 
obtained were the same incharacter as the adiabatic ones, to a sufficiently 
close approximation, И the masses of the crystals were reduced, as 
Prof. Lees suggested, in order to reduce the heat losses from the contact. 
then the metal leads to which the crystals were soldered might be brought 
hear enough to the contact to make the heat losses larger, not smaller. 
Ihe chief advantage of making the crystals smaller accrued. from the 
reduction of that idle portion of the electrical resistance of the detector 
which underwent no temperature change of the kind desired. The author 
Practically accomplished this already by copper-plating the crystals all 
ever, soldering into place and then baring the small area of crystal re- 
quired for the contact, 


Mr. А. EAGLE exhibited a 


* Resonance Transformer.’ 


. The transformer is practically a Rowland's coil. The capacity 
‚ Shunted across the secondary is so chosen that resonance is obtained 


with the alternating current supplied to the primary. The condition 


for this is ( L-X )Cpt=1. where L and N are the self-inductions 


of the secondary and primary respectively, M is the mutual induction 
between them, C is the capacity, and р is 27 times the frequency. 
In this way large condensers may be charged toa high potential very 
economically. Such a transformer forms а non-inductive load. 
Besides the great saving in current there is also a saving in energy 
due to the fact that the current from the secondary has not the ten- 
dency to flow through the spark-gap in the form of an arc discharge 
as in the general case. 110 watts have sufficed to run a spark with a 
condenser of 1. mfd. capacity at a potential of 8,500 volts (R.M.S.). 

The chief advantage of the resonance transformer lies in the 
character of the sparks. The voltage rises according to the law 

V—V,(1—e-^) sin pt, 

where 1/k, the time constant, is over 1 second. Hence, if V, is the 
sparking potential, sparks will follow each other at intervals of 
1 V m 
ko у ү 
varying V,, by altering the choking coil in the primary circuit. A 
succession of clear and distinct discharges is thus obtained instead of an 
indifferential stream of sparks with more or less of an arc discharge 
superposed on them. 

A Paper entitled 


* The Limitations of the Weston Cell as a Standard of E.M.F.’’ 


was read by Мг. S. W. J. Бмттн. In this Paper the recent experi- 
ments of Mr. F. E. Smith on cadmium amalgams are discussed from 
the point of view of the modern theory of alloys. Theory and experi- 
ment alike suggest that there is no range at any temperature over 
which the E.M.F. of a Weston cell is absolutely independent of the 
percentage of Cd in the amalgam. Even if the materials аге quite 
pure, the existence of surface energy must cause some variation. 
Within the range over which the E.M.F. is usually taken as constant 
the E.M.F. appears to rise, very slowly, with increase in the cadmium 
content. "The rate varies, but is never more than a few millionths of 
а volt for 1 per cent. Cd. From the data it seems possible also to 
discover the precise way in which the use of the richer two-phase 
amalgams may lead to variability of the E.M.F. of the Weston cell. 
The interpretation advocated is that the irregularities are due to 
electrolytic skin effects arising out of want of uniformity of com- 
position of the surface grains. The probable reason why the tem- 
perature coefficient of E.M.F. of a Weston cell. always small, actuallv 
vanishes near 0°C. is indicated. Ап outline of the way in which the 
phase rule can be used to exhibit the nature of the incomplete 
equilibrium of the Weston cell is also given. 

Mr. Rayner referred to hysteresis effects, which he said were a source 
of serious trouble when working with Weston cells. He gave details of 
the behaviour of a particular cell during a period in which the tem- 
perature of the cell was raised from 14°C. to 25°C. for three days, and 
asked the author if he could explain the observed variations of the E. M.F. 
on the theory he had advanced. 

The Астнов, in reply to Mr. Rayner, said that, while he was not pre- 
pared (without further information) to give a fixed opinion concerning 
the behaviour of particular cells, he thought he had shown how to find 
the exact causcs of any peculiarities for which pure amalgams might bo 
responsible. The utility of the theory he had described lay in the fact 
that it should be possible, by means of it, to discover what the effect on 
the amalgam of any particular thermal treatment would be. His object 
had been to discuss one cause of some of the variations of the Weston 
cell, and to indicate a theoretical limit to the accuracy obtainable. 


The interval can be varied within wide limits by 


TEST OF 2,500B.H.P. STEAM ENGINE. 


On Friday last, at the invitation of Messrs. W. Н. Allen, Son & Co., 
of Bedford, we had an opportunity of seeing one of the largest high- 
speed vertical engines which they have vet built running at their 
works. The engine has been constructed to the specification of 
Mr. Harper, chief engineer to the Corporation of Melbourne, and will 
be installed in the Melbourne electricity works Бу the side of three 
1,000 p.u.r. engines, which are also of Messrs. Allen's make. The new 
unit will develop 2,500 B H.P., and is coupled to а 1,500 kw. direct 
current generator. which will supply energy for lighting and power 
in conjunction with the existing plant. "The engine is a fine piece of 
constructional work, and follows the lines of Messrs. Allen's standard 
practice in high-speed engine designs. On the occasion of our visit 
both the engine and generator were seen running on three-quarter 
load. The illustration shows a general view of the complete unit 
as erected on the test plate for the official trials, which had been 
carried out on the previous day. 

The engine is of the triple-expansion type. the cylinders being 22 in., 
34 in. and 55 in. diameter respectively, and the stroke 26 in. The 
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working steam pressure is 160 lb. per squareinch. The cylinders are 
not steam jacketed, but plainly lagged ; the engine is designed to 
work on 160°F. superheat. 

Piston valves are fitted throughout the engine, and the heavy re- 
ciprocating parts are steam balanced. The upper ends of the L.P. 
and I.P.’pistons’ have guide rods fitted, and these pass through stuffing 
boxes in the cylinder covers. Relief valves are fitted to all the 
cylinders. The main bearings, top and bottom ends, eccentric straps 
and guides are lubricated by oil under 15 lb. pressure per sq. in. 
Two oscillating valveless pumps positively driven from one of the 
eccentrics maintain this oil pressure. The pumps are directly con- 
nected to a distributing box which extends the length of the crank 
chamber, inside and immediately below the guides From this 
box the pipe connections are neatly taken to the various feed points. 
Two relief valves are fixed on the distribution box. The oil supply 
is taken from a tank which extends under the entire length of the 
bedplate. Included in theoil supply system is а large and efficient 
oil strainer, which is fixed at the governor end of the bedplate. 

The governor is of the centrifugal type. and is placed vertically, 
being driven by bevel gearing from the crankshaft. The governor 
rod is carried directly up the engine to the throttle, which is of the 
tandem piston type. From full load to no load the variation is 


225 revs. per min. 


2,500 в.н.Р. ALLEN-G.E.C. set ох TrsT PLATE, 


books, is fairly well known. 


meter. The generator shaft is bolted directly to the flywheel boss 


without the intervention of a bearing, the flywheel and armature 
being hung between two bearings. The generator is an interpole 
machine, and has a capacity of 1,500 kw., with ап overload of 20 


per cent. for three hours, and was constructed by Messrs. The 
General Electric Co., of Witton, Birmingham. 


CORRESPONDENCE. 
a a 
HOPKINSON TESTS. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sir: The method of analysis of the results of the Hopkinson 
test. used by Dr. Drysdale, though not seen in any of the text 


It is undoubtedly most successful, 
and is capable of yielding figures for the efficiency of dynamos 
with greater accuracy than is required for commercial testing 


| purposes. 
3 per cent. at settled speed. The normal speed of the engine is | 


With reference, however, to the difference in the efficiency 
between motor and generator action, as shown in Fig. 2 of his 
Paper, the error introduced by improper 
allotment of the iron losses cannot amount 
to more than 5 of 1 per cent. in the effi- 
ciency. The difference shown by the curves 
is, however, a real one and is an inherent 
feature of the efficiency curves of any machine 
as will be seen by what follows. , 
For апу given output the armature cur- 
rent of a generator can be divided into useful 
current and exciting current, while that of à 
motor consists of useful or power current and 
"losses" current. The *'losses" current 
when motoring will generally be greater than 
the exciting current, when generating for the 
same output, thus the motor armature cur- 
rent and C?R loss will be slightly higher than 
those of the generator. 


In this particular case we have, at 10 kw. 
output :— 


Exciting current .... 2-5 amperes. 
" Losses " current . 8-2 
Useful current ....... 95 


39 


„э 


The ratio of the C?R loss in this machine 
when working as a gencrator to that of the 
same when operating as a motor will, there- 
fore, be as 97-5? : 103-22, or as 1: 1:13. At 
10 kw. output the C?R loss is about 7 per 
cent., so that the difference in efficiency would 
be about 8 percent. This practically agrees 


; with the difference of about 1 per cent. 
Immediately at the back of the engine is a standard pattern Allen | between the curv 


condenser having a cooling surface of 2,240 sq. ft., and capable of 
dealing with 28,000 Ib. of steam per hour when supplied with 1,400 
gallons of circulating water per minute. "The condenser barrel is so 
arranged as to ensure the efficient disposition of the cooling surface, 
and the uniform distribution of the steam to be condensed over the 
whole of the cooling surface, thus reducing to а minimum the quan- 
tity of cooling water required for condensation. The circulating water 
enters at the bottom of the condenser, circulates several times the 
length of the tubes, and leaves at the highest point, thus obtaining 
the maximum effect from the cooling water. ‘The steam to be con- 
densed enters the distributing chamber at the top of the condenser, 
whence it circulates transversely through the various nests of tubes, 
the vapour and water of condensation being withdrawn from the 
bottom of the condenser by the air pumps. The steam thus flows 
in a contrary direction to the circulating water on the “ counter- 
current " principle. 

The three-throw 12 in. by 10 in. air pumps are also of Messrs. 
Allen's make, and are direct coupled to а 12 н.р. direct-current 
motor, which runs at 145 revs. per min. At the other end of the 
air pump shaft isa oin. by 9in. plunger pump, which is used to 
force the condensed water up to the level of the boiler fced tank, 
whence it is delivered to the boilers by the ordinary feed pumps. 

Between the engine and generater is & 7 ton flywheel, 8 ft. dia- 


es.--l am, &c., 


East London College, June 7. Joun Е. FORREST. 


We have submitted the above letter to Dr. С. V. Drysdale, 
[гот whom we have received the following reply :— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I am much obliged to Mr. Forrest for his letter and 
am glad to hear that the method of dealing with the observa- 
tions advocated in my article has alreadv found favour, 
although it had not come to my notice. But it has always 
been a matter of surprise to me that so important and widely 
used method as the Hopkinson test has had so incomplete а 
theory ; and the method I proposed is so obvious that I can 
quite believe that it must have occurred to many. It is to 
be hoped that this discussion will result in a more complete 
treatment in text books. 

Coming, however, to the point which Mr. Forrest raises, 
I am afraid that the difference between the generator and 
motor curves cannot be dismissed as lightly as he does. His 
remarks about the armature copper losses are correct in prin- 
ciple, and would account for a difference in efficiency between 
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a machine running as generator and as motor, under the same 
conditions of magnetisation, speed and output. But I am at 
a loss to account for his assumption that the error introduced 
by wrong apportionment of the iron losses cannot account for 
more than sth per cent. in the efficiency. Аз a matter of 
fact, we have made exhaustive tests upon the losses of these 
machines, and the two exciting currents correspond to core 
inductions of 8,500 and 7,000 in the generator and motor 
respectively, and a difference in the iron losses of 120 watts 
or 1-2 per cent. of the output. Further, I did not speak of 
iron losses but of * fixed ” losses, which include excitation, 
accounting for an additional difference of 40-50 watts, thus 
making а total difference in these ‘‘ fixed” losses of about 
160 watts, which is nearly double the difference in the arma- 
ture C'R loss referred to by Mr. Forrest. 

I hope to publish these other tests shortly, and will defer 
further discussion of this subject till then. In the meantime 
the approximate method seenjs good enough for most pur- 
poses —I am, &с., | | 

Reigate, June 14. CHARLES V. DRYSDALE. 


— À 


FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. | 


Sir: When you reported the first instalment of the manu- 
facturers’ debate you expressed a doubt whether the dis- 
putants were properly equipped for such a discussion in point 
of economical knowledge. May one, who has at any rate been 
a life-long student of economics, venture to think that your 
doubt has been largely justified ? Political economy must 
be not only a science, but а very difficult science, exception- 
ally requiring special study, since so many able men seem 
unable to grasp its simplest principles. I even venture to 
think that the opinion of the man in the street on the future 
of radium would be about as valuable as that of the average 
manufacturer, uncorrected by special study, on а problem in 
political economy. The debate frequently illustrated this. 

You yourself, sir, ask why this should be the only country 
in the world for which Free Trade is good. May I say, with 
all respect, that economists doubt, or even deny, the fact ? 
The most that any economist of repute has ever said is (with 
Mill) that Protection may be good for infant industries—-the 
trouble, however, being that, when the infants have become 
adults, you cannot get rid of the Protection. If you ask the 
question in another form—Why is it that we alone have had 
Free Trade ?—the answer is simple; we are the only nation 
that could have it. We were first in the field and occupied 
the ground so effectually that other nations could not, tnpro- 
tected, compete with us, even iu their own markets. To 
di Protection was a necessity and Free Trade an impossi- 

lity. 

The tactics of the Tariff Reform speakers in the debate 
seem to have been to set aside statements, however good their 
authority, that did not agree with their conclusion, and to 
evolve out of consciousness others that did. This led to some 
monstrous assertions. One speaker informed the meeting 
that 90 per cent. of our tramway material came from America ! 
My friend, Mr. Anderson, is accountable for two monstrosi- 
hes. Discarding the Board of Trade figures of unemployment 
as applying only to trades unions, he evolved tho statement 
that, outside the unions, unemployment was “ appalling,” 
forgetting, I think, that just as the Tariff Reform imagination 
is held in check by the Board of Trade figures with regard to 
skilled employment, so it is, or should be, held in check by 
the pauperism tables as regards unskilled. Any “ appalling ” 
unemployment must be reflected in the column headed 
“Adult, able-bodied” paupers, and none is. He then 
repeats the statement that Sir H. Campbell-Bannerman did 
not make—if I may be allowed a “ bull ”—that 12 millions of 
our people are on the “ verge of starvation.” Our proportion 
шт Birmingham would give us about 150,000 persons weak 
and fainting from want of food—a conclusion too nonsensical 
for words. When an able man quotes (or thinks he quotes) 
With approval such a manifest absurdity, one can judge how 


much thought he has given to the subject. It is clear that 


he and others have never tried simply to think out and ascer- 
tain the truth, but merely have looked round for arguments 
—any are good enough—to support a conclusion they have 
determined shall be true, happen what will; a state of mind 
fatal to scientific inquiry. Mr. Hirst actually thanked his 
friends for the “ fervour ” with which they had supported 
him. That is just it. I could not ask for a better epithet for 
the Tariff Reformer than “fervid.” But fervour is not 
supposed to be favourable to dispassionate inquiry. 

I now come to sins of omission. I think I shall not be 
misrepresenting these speakers if I say that underlying all 
their argument is the idea that profits, satisfactory to manu- 
facturers, form an essential element in national prosperity. 
That is a mistake. So long as profits are just sufficient to 
keep manufacturers from shutting up shop, that is all that is 
necessary. National prosperity is measured by one thing and 
one thing only—the total production of wealth. And of that 
I know only two measures, the statistics of employment and 
the import of raw materials. Incidentally, I observe that 
both are at the present time in a strikingly satisfactory state, 
and are still improving. This by the way. The imme- 
diate point is that no Tariff Reform speaker tried—no Tariff 
Reformer has ever tried—to show just how Protection tends 
to increase total production and employment; bearing in 
mind, of course, that we do not produce gold. and silver, and 
have nothing but goods made at home wherewith to pay for 
goods bought from abroad. I challenge Mr. Hirst to free 
himself from generalities and show the modus operandi; how 
precisely it comes about that Protection increases total pro- 
duction. This is the fundamental point; nothing else really 
matters. uu 

It 1з the easiest thing in the world to exhibit the opposite 
tendency—how Protection tends to diminish employment 
and the production of wealth, as thus: . Protection, if it 
protects, raises prices. (I decline to argue with anyone who 
is capable of denying this.) Prices being raised; the pur- 
chasing power of the community is reduced; our people 


‘cannot buy so much; demand, and with it production, falls 


off, and with production, employment. I think I am toler- 
ably conversant with the literature, and I venture to say that 
no Tariff Reformer has succeeded in showing—has ever fairly 
and squarely attempted to show—any tendency of Tariff 
Reform calculated to counteract this. He тау simply assert 
it with Mr. Chamberlain; but a child in economics can refute 
him. He should show the steps. 

If Protection cannot increase total production, or even 
reduces it, but can and does increase the profits of manu- 
facturers, clearly its total result is merely to affect distribu- 
tion. The manufacturer gets more of the wealth produced 
by the nation, and other people less. I know he will * hold 
it villainy to have it thus set down,” and will recoil from it on 
paper. Will he recoil from it in practice? I wonder. He 
may or may not be fully conscious of the fact, but that is what 
he is really driving at. He may or may not succeed in delud- 
ing himself with the idea that what will be good for him will 
also be good for other people; but, if he reallv believes it, he 
is deluded. At any rate I, for one, after much searching, 
have never found any argument that will hold water for a 
moment enabling me to share his belief. 

I would if I could. My partner (Mr. Arthur Chamberlain) 
and I would be richer men if we had Protection. As he once 
said, * Give us Protection and we employers will show vou a 
thing or two in the way of rings and trusts that will astonish 
you.” In this controversy we have consistently argued, he 
and I, against our own interests. How many Tariff Reformers 
can say as much ?—I am, &c. і 

Birmingham, June 14. GEoncE HOOKHAM. 


EFFICIENCY OF SHORT SPARK METHODS OF GENE- 
Ё RATING ELECTRICAL OSCILLATIONS. - 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Mr. Galletti's letter in. your last. issue contains two 
propositions. In the first he implies that а low ећсіепсу of 
transference of energy from the primary to the secondary 


Е 
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circuit of a generating set is necessarily associated with a small 
change in the resistance of the spark-gap in the primary 
circuit, when the secondary circuit 1s put in and out of action. 
This is obvious for efficiencies as low as the ones mentioned by 
Мг, Galletti, but these are not under discussion. 

The second proposition refers to higher efficiencies. Quoting 
an experiment in which the aerial current and the primary 
current were both doubled when the power supplied was 
quadrupled, your correspondent shows by equating the efficiencies 
before and after doubling the current across the gap that the 
resistance of the spark-gap must have remained unaltered by 
doubling the current. To equate the efficiencies begs the | 
whole question. 

That a change of resistance of the gap probably does take 
place can be deduced in an interesting manner by combining 
our absolute measurement of the efficiency with Mr. Galletti’s 


experimental fact that 7,=27,, where т, and t, were the primary | 


currents when the secondary circuit was in action and out of 
action on a certain occasion. 

The efficiency аз determined from our calorimetrical measure- 
ments was 49 per cent., and using this figure and the expression 
for the efficiency given in our last сн we get :— 

Кун’ — ur — 0-49, 


where K, and K, represent the unknown resistances of the gap 


when the currents i, and т, are flowing. This gives K,=1- 96K,, | 


which is in accordance with our previous suggestion that the 
resistance of the gap mav be halved when the current flowing 
through it is doubled.—We are, &c., 

W. Н. Eccles, 


_ A, J. MAKOWER. 
South Western Polytechnic, London, S.W., June 14. 


LARGE *WITTON'" GENERATOR FOR MELBOURNE 


As mentioned on another page of page of this issue, we had the oppor- 


It consists of a 1,500 kw. shunt -wound continuous -current 
dynamo fitted with commutating poles, and has been designed 
to give full load either at а pressure of 480 volts and a speed of 
225 revs. per min., or at 530 volts and 235 revs, per min, 
The magnet frame is made of cast iron and is split horizontally, 
thus permitting of easy inspection for cleaning the armature or 
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Fic. 2.—CUuRVE sHOWING EFFICIENCY or 1,500 KW. ao 
D.C. GENERATOR. 


changing the field coils. The main poles are built up of stampings 
. and are fixed to the frame by means of strong steel bolts, whilst 
the pole tips are shaped in such a way as to give the best field for 
commutation with a fixed position of the brushes. The shunt 
windings of the field magnets consist of bobbins wound on spools 
of special insulating material and are taped all over and impregnated. 


А E SSSSRTA 


Iron} | aa 


Kilowatts. 


Fic, 3.—CuRVES sHOWING LOSSES. 


Any spool can be removed and replaced without affecting any other 
part of the machine. The commutating poles are placed between 


tunity last week of inspecting a large electric generating plant the main poles and are made of cast stcel, wound with bare copper 


which is being shipped to Australia for installation in the Melbourne 


Ета. 1.—GENERAL VIEW or 1,500 Kw. ~ Witton” GENERATOR FOR MELBOURNE, 
(The General Electric Co.) 


electricity works. The following particulars of the generator, 


which has been supplied by the General Electric Co. and is direct 


coupled to an Allen engine, will doubtless prove of interest. 


strip. They are excited by the main current of the machine. 


The armature is of the drum type, ample ventilating ducts being 
arranged through the core and between the core and end-plates. 
The armature spider is a massive casting in the form of a wheel, the 
rim of which is formed by the assembled stampings of the armature 
core. It is securely fastened between two strong end-plates which 
are again secured to the spider. The winding consists of former 
wound coils made up of copper strip, each coil being taped and 
impregnated before being inserted in the slots. The slots are lined 
| with micanite tubes closed up by means of maple wedges. The 
- binding of the armature consists of steel bands locked 
by means of strong steel cotters. 

The commutator is built up of hard-drawn copper 
bars, insulated with mica, and erected on a heavy cast- 
iron ring bolted to an extension of the armature 
spider. The commutator thus becomes independent 
of the shaft, and can be erected in one piece with the 
armature. The lugs connecting the commutator bars 
to the winding are of ample section and are kept as 
wide as possible, so as to ensure efficient ventilation 
of the commutator surface. A set of equalising con- 
nections is also provided to ensure perfectly equal 
distribution of the current in the various parts of the 
windings and of the commutator. 

The brushes are of carbon, and on each spindle 
there are several small brushes, each having its own 
brush-holder, this system being found to be the most 
satisfactory when dealing with large currents and 
many poles.’ The brush-holders are of gun-metal 
and of the ''sliding-box " type, the moving part 
being connected to the block and the spinlle by 
means of flexible copper leads, so that but little 
current is carried through the sliding contact; and 
the shape of the carbons is such that there 13 no 
alt-ration or shifting of the contact surface peri- 
pherally due to wear of the carbons. As will be 
noticed from the,view of the generator given in 
| Fig. 1, each spindle carrying one row of brush-holders 18 supported 

at both ends by а strong arm insulated from the rocker ring, and 
is constructed so that it can be adjusted peripherally independently 
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of the others, thereby securing accurate spacing of the brushes. 
Every alternate arm is connected with copper collecting rings 
which run round the rocker, and from these rings the current is 
taken away to the terminals by means of large cables, sufficient 
flexibility being allowed for rocking the ring and adjusting the 
brushes whenever required. The rocking ring is supported by 
the field frame of the machine, whilst the collecting rings are 
so placed that they are mechanically protected from accidental 
contact. It is interesting to notice that the terminals of 
the machine are placed at the bottom of the yoke, inside the pit, 
which enables the cables to be taken directly to the switchboard 
through cement troughs laid in the ground. 

The generator was specified to give an efficiency of 95 per cent. at 
full load, 94-2 per cent. at three-quarter load, 92-5 per cent. at half 
load, and 85-5 per cent. at quarter load. It will be seen from Fig. 2 
that these results were obtained on test. 

Fig. 3 is interesting as showing the various losses in the generator, 
which had to run sparklessly up to 20 per cent. overload and to take 
this overload continuously for two hours without injurious heating ; 
whilst the temperature rise after a six hours’ run on full load did not 
exceed 70°F. on any part of the machine. 


FIFTEENTH ANNUAL CONVENTION OF THE INCORPO- 


RATED MUNICIPAL ELECTRICAL ASSOCIATION. 
(Concluded from page 388.) 


Мг. Lea (Lea Recorder Co.) said that his water recorder had been 
developed as the result of experience with South African mining plant, 
in the running of which details of cost were required. Не considered that 
much of the money spent in CO, recorders was well spent, and the cost 
was proportionately small. He was of opinion that the running of plant 
should be taught in technical schools. 

Мг. R. ROWLAND (Stretford) thought that the draught should be regu- 
lated by the main dampers. He considered that CO, recorders were a 
gvd investment. He had reduced his coal consumption considerably. 


CHEAPENING THE COST OF MAINS AND SERVICES. 


Мг. S. J. Warsox (Bury) opened the discussion on Mains, in the absence 
of Mr. S. E. Fedden (Sheffield) owing to illness. He stated that although 
the cost of generating plant had much decreased, that of mains was prac- 
tically the same as 10 or 15 years ago. Many cables were now 20 per cent. 
more costly than in 1902. Again, it was impossible much to reduce the 
cost of excavating and making good. Also, as the mechanical protection 
varied with the insulationJit was only possible to economise on the соп. 
ductor and insulation. In comparison with a low-tension cable at 8s. 
per yard, of which sum the insulation cost 3s. 5d., a similar high-tension 
three-core cable cost Ys. 4d. per yard, or 16 per cent. extra cost for 10 
times the capacity. Therefore, three-phase distribution should be more 
considered. He thought that the Board of Trade regulation re pressure 
variation might be relaxed owing to the use of metal lamps,with consider- 
able advantage as regards mains. He regarded aluminium as imprac- 
ticable for underground cables owing to the increased diameter necessary, 
but it was advantageous for overhead construction. An aluminium over- 
head line at Bury one mile long had been erected at one-third to one- 
quarter the cost of an underground main. Mechanical joints were used, 
and a satisfactory job had resulted. He suggested the use of three-phase 
(three-wire) current at 400 volts and house transformers at low pressure. 

Mr. Е. E. AYTON (Ipswich) said he had used solid and armoured services 
with little difference in cost. Six yards of 7/20 laid solid cost £1. 19s. 9d. 
and with armoured twin cable £2. 4s, 54. Тһе cost, therefore, was not 
much affected by the service cable, and a new types ot cuple NOS 303 
Important as cheaper service fittings and meter. 

Mr. B. Sankey (Whitehaven) gave figures for 10 yards cf 7/16 cable 
as £2. 16s., or with fittings £3. 6s. 7d. 

Mr. W. Q. PICKVANCE (Wrexham) said he used lead-covered or bitumen 
cable in troughing, and the average service cost £2. 5s. He thought it 

est to protect the cable with bitumen. 

Mr. J. H. ВогАм (Weymouth) thought the density factor more impor- 
tant than the load factor in many ceses, and the cost of mains and the 
density of the area to be the controlling factors. He thought services 
should be not less than 7/18 for mechanical reasons. 

Mr. F. С. RAPHAEL suggested that services should be laid with mains 
to reduce cost. 

Mr. WW: р (Glasgow) gave detailed figures. The average eost 
of 00 services during the last two months was £4. ба. 6d.. аз compared 
with nearly £7 а short time avo. The reduction was due to specialisation, 

Mr. W. А. VIGNOLES (Grimsby) thought that smaller distributors were 
now possible owing to the advent of metal lamps, and he had laid 
3.700 yards of 7/16 three-core cable at 19. 8d. per yard, Labour was not 
а fixed quantity ; it varied from 3s. 6d. to 9d. per yard, making it desir. 
able to lay long lengths at one time in the сазе of cheap cables. He 
considered that transformers for rows of houses were not always possible. 

е supplied houses in pairs, and had reduced the service cost per house 
to 30s. He had supplied 14 semi-detached cottages by means of looping 
at a cost of 30s. per cottage. 

At the close of the meeting, members adjourned to бта 


Grosvenor Hotel, where luncheon was served. This afternoon 


pan 


the St. Andrew’s Cross power station of the Glasgow Electri- 
city Department, the Coplawhill works of the Tramways 
Department,and the electricity works of the Govan Corporation 
wele visited; whilst some members went further afield and 
inspected the power station of the Clyde Valley Electric Power 
Co. at Yoker, the Partick electricity supply station, the ship- 
building works of Messrs. Beardmore at Dalmuir, and the 
works of Messrs. Babcock & Wilcox at Renfrew. | 

This evening the annual dinner of the Association is being 
held at the Windsor Hotel and is very well attended. 


CONGRESS OF THE TRAMWAYS AND LIGHT RAIL- 
WAYS ASSOCIATION. 


This congress was opened on Thursday last week at 10:30 
a.m. in the Imperial Hotel, Dublin. In the unavoidable 
absence of the Ноп.. Arther Stanley, М.Р. (Chairman of the 
Association), the chair was occupied by Mr. James Devonshire. 
А Paperon ‘THE Durun ОмтЕо Tramways,” by Mr. В. S. 
Tresilian, secretary of the Company, was taken as read. This 
was followed by а Paper 

‹‹ BRAKESHOE STANDARDISATION,” 


by Mr. J. A. Panton. 


Prof. ERNEST WILSON, in a written communication, gave the follow- 
ing figures, obtained in the Siemens Electrical Engineering Laboratory, 
King’s College, London, from tests made with a Peacock geared brake 
spindle. Tho effective length of handle was 10} ia.; gear ratio, 14 to 
34; diameter of drum on which the chain was finally wound, 23 in. ; 
links of chain (flat) 21 in. maximum length, 1] in. maximum width ; 
diameter of iron, approximately, ] іп. When lying on the 24 in. drum 
the chain added about lin. to the radius; the leverage as between 
handle and chain was therefore 14-9, neglecting friction. 

The following were some figures obtained for the relation between the 
pull on the chain and the pull on the handle, and the calculated results :— 


Pull on chain in pounds. | 


Pullon | |———————— ———— Difference as 
10$} in. handle | Calculated, а percentage of 
in pounds. Observed. — : neglecting calculated 

(approx.) | friction, pull. 
10 125 149 | 16 
20 265 | 209 | 11 
30 380 447 | 15 
50 625 | 145 16 
70 830 | 1,045 20 

100 1,170 | 1.490 21-5 
120 1.330 | 1,790 23 


Before the shoes were reached there was the additional pull due to the 
brake rigging. Mr. Panton had given figures relating to Ackley and 
Peacock geared brake spindles, but omitted certain details, and also did 
not state if the figures were the result of a test or calculation. This 
was important. Further, he did not state if the pull obtained was at 
the chain, or if the pull due to the rigging was included. The makers of 
the Peacock brake usually reeommended for light cars the use of a handle 
not exceeding 101 in. in length. It was probable that a 101 in. handle 
was more generally suitable for the majority of cars in use in this country 
than were the handles 12 in. and 14 in. long. In conclusion, it seemed 
very desirable in geared brakes of the Ackley and Peacock types, that 
the share of the drum should be such that whilst the chain was passing 
from the large to the small part the change in leverage shuuld be gradual. 

Mr. J. В. SALTER (South Lancashire Tramways Co.) pointed out that 
the number of car-miles run with a given brake block was а very doubt. 
ful criterion, since the wear of the block unit obviously depend upon 
the track, the frequency of the stops and the handling of the brakes, 
He proceeded to give the opinion of his assistant, Mr. Edwards, upon 
the Paper. Мг. Edwards agreed as to the desirability of standardisation 
but thought that the author had put the cost of brake renewals too high 
at 10 per cent. of car maintenance: 2-2 per cent. would bo nearer the 
mark, or 0-012d. рег car-mile, The author had also put the scrap weight | 
unduly high and the scrap value too low. He preferred a composite 
block to a cast-iron block; the former cost more but wore зо much 
longer as more than to compensate for extra cost. Under identical 
conditions he had found 4,000 car-miles for cast-iron blocks and 9,000 _ 
car miles for composite blocks. | 

Mr. Е. E. SaunpErs (Maidstone) agreed that car-mileage of brakes 
depended on the track and that 10 per cent. of car maintenance was too 
high a figure for brake block renewals. Не thought the figure of £10 per 
ton for brake blocks too high, and gave £5 for cast iron and £8 for chilled 
blocks as reasonable figures. 

Мг. В. J. HOWLEY agreed as to the desirability of standardisation, 
which had been done to a certain extént in America. The object of tho 
designer should be to reduce the amount of scrap. Не had been experi- 
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menting with a brake shoe, renewable and reversible, and pointed out Bellamy was the one alluded to. 
that in considering the metal to be used it was important not to neglect 

the convenience of passengers and to provide for a smooth retardation of 
the car. He preferred good grey cast iron to chilled blocks. 


As to Mr. Mallins' contention that 
engineers were not suitable managers, he pointed out that certain 


systems were so large and profitable that they could afford the luxury 
of great independent departments without much affecting the financial 
Mr. А. A. BLACKBURN (Belfast) wished to know if the figures had been | results. Smaller concerns could not afford this. Buxton, for instance, 
taken from the Liverpool overhead lines: if so, they were no data for | could not be run so economically unless by an engineer. Non-engineer 
city lines. Не agreed with former speakers as to different wear on | 

different lines, and instanced a line of track along a sandy seafront 


managers succeeded not because they were not engineers, but in spite of 
that fact. Such would succeed anywhere, and were not worth £1,000 a 

where the wear of certain seasons was quite abnormal; £10 per ton was | year. 

entirely too high a price for brake blocks. c 


Dealing with Mr. Clough's contention as to running and staading 
As to the absence of | charges, he held that Mr. Clough's contention, if true, helped him (Mr. 
flanges in the type advocated by the author, he did not think there 


Salter), because if the standing charges were increased this increased 
was much in it, as Ц was the track and not the brakes which wore the | the necessity for extra car-mileage. Не admitted that running charges 
flanges. were not proportional to car-mileage, but took them as those chargea 

Mr. McCuLLovan (Liverpool) advocated composite blocks, since they 


which occurred only when the lines were run and ceased if they were 
produced fewer flats. It was quite possible to manufacture brake blocks | shut down. 
to give any desired result. Brake troubles were due to variation in the 
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power applied and a desirable improvement was to limit this variation. А Рарег on RAILLESS TRACTION, by Mr. Harry England 

Mr. Panton (in reply) defended the 10 per cent. of car maintenance | Was next summarised by the chairman. 
as а figure for brake renewals as accepted American practice. He said Mr. A. H. Porr (Metropolitan Electric Tramways) represented the 
the partially chilled brake blocks would cost £10 per ton, but it was worth | only company which had усі experimented with a trolley "bus in Eng- 
paying; and he admitted that cast-iron brake blocks could be got for land. He appreciated the system as a ploneer cr feeder system for 
£5, but doubted whether it was worth while to use them. Ав to the existing trams and RO workable on same system throughout. The 
form experimented on by Mr. Howley—so long as tho wearing part Mercedes system praised by Mr. Sellon was—from this point of view— 
could be fitted and reversed it would fulfil its purpose. the least suitable of any. He thought the figures given for the trolley 

The Paper bus system were much more favourable than were possible in practice. 
A trailer car could be used ; the saving in depots could not be realised— 
| corrugated iron sheds were not. used for tramcars, why should they be 
(of which an abstract was given in our last issue) was read in bie qu ооа oe. used ay tramways ; oy 

: should they be used for motor "buses ? It was unfair comparison to 
a gondensed form by the author, Mr J, R. Е 
и : i , ractice. e figures given for repairs and maintenance we 

о p а шеле з Не Red the mks ‘bas ae available for pioneering, and believed 
pool tramways was by Mr. Bellamy, and claimed that it was by him (Mr. they would have to pay towards road maintenance. 
Mallins. He argued at length against ihe apport mento engineers a» Alderman Ivey thought that if their use brought to a head tho unfair- 
managers, claiming that the duties required quite other than engineer- ADR \ ‘bus | titi ith the 
ing training. He thought a service should not be increased or dimi- Pn of the Ваар of t d rss Pos e DE оа their 
nished without a very careful analysis of the figures, and gave an example и 4 d be of 2c pA | : 
ib zb D US PEEL бөрүк саз on кышк, е Е SELLON alluded to the Paper as damning the tramways in favour 
sented to a tramway congress. On the question of engineer managers, кла рше | » 
he pointed out that Mr. Mallins spoke from the experience of а large The Paper “ SHOULD THE ACT or 1870 BE REVISED was 
city, able to pay highly both engineer and manager. This was not taken as read, and led to no discussion. 
possible in small undertakings. He also alluded to the impossibility 
of comparing the efficiency of working of different lines unless one knew 
the exact conditions of each. It was now generally agreed that the 
comparison of gross expenses with gross receipts was not of much valuc. 
So long as а man knew that he was getting every penny of net earnings 
h^ need concern himself little about the proportion of gross receipts to 
gross expenditure. Аз to the common misconception as to the impossi- 
bility of making a reasonable profit on a line with small receipts—a small 
7 mile line known to him, capitalised at £10,000 per mile and earning 
only £2,000 par route mile, paid 6 per cent. on the preference shares, 
6 per cent. on its ordinary shares, and put by a fair amount for deprecia- 
tion. In this connection he complimented the Dublin United Tramway 
Co. on their financial success with very low earnings (9d.) per car-mile ; 
and this in spite of the fact that the mileage per head of population was 
greater than in richer cities. He believed that railless traction would 
take the place of motor 'buses, especially in the matter of testing volume 


of traffic at small expense, The Mercedes system was the best, in his 
opinion. 


“TRAMWAY ECONOMICS ” 


E.M.F, ELECTRIC FANS. 


A line of fans very suitable for domestic and office use has been 
placed on the market by the E.M.F., Ltd., and various details of 
these, both technical and commercial, are contained in а catalogue 


Mr. Н. Е. BLat (West Ham) especially appreciated the value of the 
“ Density Factor” in the author's Paper. 

Mr. Е. Hatron (Newcastle-on-Tyne), alluding to the strictures of 
Mr. Mallins on the engineer manager, gave it as his opinion that the 
Liverpool figures showed that if the manager were an engincer or had 
control of the engineer it would be better for Liverpool. 

Mr. W. Соган (Bury) thought that Mr. Salter’s Paper gave tramway 
managers valuable material for thought ; but he took exception to the 
part dealing with car-mileage receipts and expenses, and thought that 
the author had mixed up certain standing charges with running expenses. 
The really important matter in any given case was to know the critical 
point at which increased earnings Just equalled increased cost, t.t., where 
no inereased profit was possible. Commenting on the Heywood case, 
he laid it down as essential that there should be one authority empowered 
to settle the through fares in cases of running powers, and that if should 
not be left in the power of one authority along the route to raise the fare 


on its portion and nullify the whole agreement ; in particular he objected 
to clause 9. 


Fic. 1. —" E.M.F." Cersa Fan. 


recently issued by them. We commend this catalogue to the atten- 
tion of all those who intend to purchase this useful equipment. 

All the fans are thoroughly well made and are tae outcome of con- 
siderable experience in this class of work. It is claimed that the 
material used is of the very best, while the motors run noiselessly 
and have a high efficiency. 14 may be mentioned that all the single- 
phase and three-phase fans are fitted with induction motors, so that 
there are no brushes or commutators to give trouble, while the 
bearings are of the adjustable type and are arranged so that the 
wear can be taken пр. A great number of experiments have lately 
been carried out on the question of the most suitable shape of blade 
used in fan work, and it is, therefore, interesting to note that the 
E. M.F. Co. have taken advantage of the figures thereby obtained, and 
have accordingly arranged their blades to give the greatest displace- 
ment of air obtainable. 

Turning to the fans themselves, it may be well first to draw atten- 
tion to a piece of apparatus which should find an exceedingly wide 
application. It consists of a special combination apparatus, which 
has been designed to allow one fan to do the work of table. bracket and 
ceiling fans. To do this the fan motor, fan and carrying trunnion are 
fixed by means of bayonct slots in a special base, and can be clamped 


Mr. В. J. HowLEv noticed that the “ Density Factor" was simply 
carnings per mile of route, divided by a constant and given a fancy 
name. His idea of standing charges was that they were a fixed quantity 
with no reference whatever to car mileage. The really importan 
question was whether with increased car mileage, in any given case, tho 
ret revenue was increased. He advocated a system of discount tickets 
available during the slack hours. As to the size of cars, he preferred 
big cars, in spite of extra consumption of power during slack hours, 


principally because of saving in wages. In the matter of running power, 
he believed there was only one fair 


way—each party to get fares in its 

own district. | 
Мт. В. W. CRAMP (Birmingham) thought there was this at any Tate 
и. the Heywood agreement that it had put on the statute book an Act 


giving power to a small authority to run into a larger one to the advan- 
tage of both. He advocated a central tramway board. 


Mr. SALTER (in reply) said that the report of 1904 (not 1908) by Mr. 
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in that position by means of a milled nut. . It is, therefore, possible, 
by arranging these base blades round the room in various positions, 
to use the same fan either as a ceiling, bracket or desk fan, while, of 
course, it can be taken from room to room as required. 

What may be called the domestic type of fans made by the E. M.F. 
Co. are supplied in three sizes 10, 12 and 16 in. in diameter, and 
taking 26, 55 and 90 watts respectively. They can be supplied on a 
solid base with а swivel and trunnion, or on a bracket, and also in 
connection with the special equipment mentioned above. The 
motors are designed for pressures between 50 and 120 and also 200 to 
240 volts when continuous current is employed, and from 70 to 130 
and 150 to 220 volts when alternating current is used. 

A more serious type of fan is that shown in Fig. 1. This has been 
specially designed for tropical climates, and is arranged for fixing on 
the ceiling. The example shown is of thc alternating-current type, 
and is fitted with four brass blades. This is the standard with 
alternating-current motors, but on continuous-current motors either 
wood or aluminium blades can be used. These fans are made in 
various sizes from 24 in, to 60 in. 


Fic. 2.—“ E. M.F." PORTHOLE Fan, 


Another very useful type of fan made by this Company is the port- 
hole fan shown in Fig. 2. These fans are fitted with motors of a 
semi-enclosed type, and can be designed to run either on continuous 
or alternating current. They are made in: three sizes, having 
diameters of 10, 12 and 16 in. respectively. The E.M.F. Co. are also 
making a speciality of small motors similar to those used in fan work, 
capable of being applied to such applications as grinding and polish- 
ing machinery. 


LEGAL INTELLIGENCE. 


D жеее 


At'orney-General v. Leicester Corporation. 


Mr. Justice Neville commenced the hearing of this action on Monday. 
Mr. FELIX CassELL, K.C., for the Attorney-General, said he sued аз the 
relation of Mr. Utly, а ratepayer at Leicester, to obtain a declaration that 
defendants were not entitled to carry on the business of electrical con- 
tractors, and he also claimed а declaration that defendants could not 
expend their funds for that purpose, and an injunction to restrain them 
from 80 doing. Defendant Corporation obtained in 1890 a provisional 
electric lighting order which authorised them to supply electrical energy 
Within the municipal area. Defendants did not obtain any express power 
to enable them to supply fittings, motors, &c., and the point at issue was 
Whether, if there was no such express power, the Corporation was autho- 
rised to Carry on such work as being incidental to the undertaking 
of electricity supply. Defendants contended that, apart from their 
8pe^ial statutory powers they, аз а Corporation at common law, had 
powersapartfromtheirstatute. Evenif that were so he did not think that 
would very materially affect the plaintiff's case. "l'here was an issue of 
fact and also an issue of law to be tried. Plaintiff's case was that defend- 
ants carried on nothing тоге пог less than an electrical contractor's busi- 
ness. In 1894 they opened show-rooms where they had offered for sale 
oy kind of appliance in connection with the use of electricity. His 
ов was that the undertaking which defendants were authorised 
2 carry on was the supply of electrical energy, and that they were 
ue г. debarred from going beyond the business of supply and under- 
tio ing the supply of fittings, Wiring materials, &c., used in the consump- 
п of electricity. He submitted that defendants’ power stopped when 


they had supplied electricity to the premises of consumers. As soon as 
the consumer turned on the switch defendants’ power ceased. Defen- 
dants had power to do anything which was incidental to the business of 
supply, such as the purchase of coal, putting up a generating station, &c., 
but the power must be limited to that which was incidental to such a 
business. Up to a certain point they had admissions from defendants, 
admissions which, he submitted, were enough for his purpose, but he 
should call evidence which would carry the case far beyond those admis- 
sions. He contended that the whole of the things mentioned in the 
statement of claim were illegal and ultra vires. Evidence would be given 
to prove that at the show-rooms defendants supplied lamps and other 
things to anyone who chose to walk in and ask for them. One man who 
was not a resident in the borough walked in, asked for а lamp and bought 
one. Another thing he especially complained of was the supply of 
electric bells. In any event those things could not be said to be inci- 
dental to defendants’ business. In another case defendants supplied a 
dynamo for an independent installation, and those things could not be 
incidental to the supply of electrical energy. Defendants were carrying 
on that business at a considerable loss. His submission was that the Cor- 
poration had not got power to set up such à competing business and use 
the rates for carrying it on, rates which were paid by the very people they 
were competing with. 

Mr. Justice NEVILLE said that it appeared to him that there were two 
questions before the Court. First of all could the Corporation do these 
things, and secondly, if they could, could they pay for them? 

Mr. CASSELL said that was so, so far as exercising any powers under the 
Electric Lighting Acts was concerned, but it seemed that defendants 
raised something beyond. Supposing that, apart from any statute, 
defendants had a general right to carry on business then he (counsel) con- 
tended that they could only throw on the local rate the expenses incurred 
under the Act, and they had no power to pay for anything that was not 
authorised by the Act. 

Mr. DANckwznRTS, K.C., for defendants, said he was not going to rely 
upon anything that was outside the statutes. 

Mr. CASSELL submitted that the words “ necessary and incidental " as 
used in the 1882 Act meant necessary and incidental to the supply of 
electric current. Не relied on the absence in the Act of any such pro- 
vision as was found in the Gas Works Clauses Act of 1871. Sec. 38 of 
that Act contained a right to supply fittings that were the property of tho 
consumer, but the fittings and meters were the property of the supplier. 
In the Electric Acts a clear distinction was drawn between the user and 
supplier. The Electric Act contained words that clearly showed that if 
the fittings of the consumer were of such a character that the electricity 
was being wasted that suppliers could refuse a supply, but could not go 
on the premises of the consumer and control the fittings. They had no 
control over the fittings on the premises, and the statute did not give 
them power to put in their own fittings. 

The first witness, Mr. TAYLOR, вай his house was wired by the Cor- 
poration. The installation included the supply of a hat rail, mahogany 
blocks, lamps, bell-push, shades, &c. For his garden and stable he paid 
rates to the Corporation, but for the house he paid rates to the parish of 
Oadby. ‘There were no electric fittings except in the house, though the 
electric cable ran through the garden. 

Mr. RoBERT T. Ѕмітн, who had made an inspection of defendants’ 
works, gave a number of instances of the Corporation supplying fittings. 
They; had supplied the workhouso infirmary, which was outside! their 
area. They not only supplied bells but also the chemicals for them. 

Mr. DANCKWERTS said his clients claimed the right to supply everything 
connected with electricity. 

Witness, continuing, said he saw nothing to indicate that only persons 
using the energy would be supplied with fittings. The electrical and gas 
departments were in separate rooms, but he did not admit that there was 
no entrance to thc electrical department without going through the gas 
department. 

Mr. В. I. CROWFORD also gave evidence to similar effect. 

Mr. WATERS, electrical contractor,'said that the contractor’s business 
carried on by defendants was a distinct business, and was well known in 
the trade. 

Мг. L. G. ТАТЕ explained the usual method of giving supply and tho 
connecting up of the supply cables at consumers’ terminals. The trade 
of wiring or putting in an installation was а separate business, he said, 
from that of the supply of electricity. 

In cross-examination witness said that the Electrical Contractors’ 
Association did not guarantee its members against the costs of actions. 
There was an arrangement between the members themselves for guaran- 
teeing against loss. He did not know anything about a guarantee with 
reference to the costs of this particular action. Electricity supply under. 
takers were, by Act of Parliament, bound to keep a consistent pressure 
within certain limits. 

Mr. №. К. RAwrINGS also gave evidence as to the wiring of consumers. 
premises. He said the terminals were usually reckoned to b? at the main 
cutout, and then the supply could be cut off by the withdrawal of the 
tubes. Installation work was regarded as perfectly distinct fiom tho 
business of supply. 

Mr. DANCKWERTS, for the defence, said that from 1898 to the present. 
time the course adopted by the Corporation had been the same, and was 
entirely consistent with the resolution they passed on Мау 9 that year 
and the letter that they then wrote. "That letter clearly expressed the 
intention of the Corporation only to do wiring and only to sell apparatus 
and fittings to such premises as were taking or were going to take their 
supply of electricity from the Corporation. That was what they had 
done according to the evidence, and that was what they claimed thev had 
a right to do. For 12 years the Corporation had adopted that attitude, 
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and when he drew attention to the Acts of Parliament and the authorities 
the Court would find they authorised the taking of that attitude. He 
relied upon the doctrine that had been stated in various ways in the 
numerous authorities that à company formed for the purpose of supply 
had power to do everything incidental and necessary to such supply. The 
Acts emploved compendious language, but he hoped to show that the 
compendious language did cover a supply right up to the point at which 
the gas or electricity, as the case might be, was consumed. It must con- 
tinue right up to the point of consumption, because until it got there the 
supply was not complete. If the supply was not complete until you got 
to the point of consumption then everything that was used for getting to 
the place of consumption was part of the supply. Whether you called it 
an electric line apparatus or fittings did not matter. Sec. 10 of the Act of 
1882 gave power to do all such things as were necessary for the supply, 
and to enter into contracts for the purpose, why, therefore, should the 
Corporation not be entitled to enter into contracts to supply fittings, 
which were certainly incidental and necessary to the supply, because they 
were necessary to enable the consumer to utilise the supply. Until one 
пої the light or heat or whatever it was that was required the supply was 
not complete. He contended that it had been proved definitely that 
everything the Corporation had supplied had been supplied in connection 
with their supply of electrical energy. He did not contend that they had 
any right to supply telephone wires or anything of that sort, nor was he 
going to contend that they had any right to supply electricity outside the 
borough in а general wav. He should contend, however, that the Court 
would not interfere by way of injunction in the exercise of its diseretion, 
that they had not got the proper parties before the Court to enable it to 
grant an injunction, and that the Act of 1909 contained provisions that 
enabled a Corporation to supply outside their area with the sanction of 
the Board of Trade. The Board of Trade had been approached. by 
Leicester Corporation, and while they declined to make a general order 
authorising a supply outside the area they said they would consider any 
specifie instance. 

Mr. CASSELL pointed out that he was not asking for any injunction in 
respect of supply, but only in respect of fittings. 

Mr. DaxckKWwenrts said then he need not pursue the matter further. Не 
submitted that all the evidence given as to the supply of fittings were 
instances where they were supplied to people who were taking a supply 
within the borough area, and it was thought they were required in con- 
nection with that supply. 

Mr. JAMES SWINBURNE said that the electric supply made a complete 
circuit and was always under pressure, and the pressure must be kept 
ateady within a small margin. He explained the methods of measuring 


electric current and the method by which it passed through the meter. | 


Any leakage up to the meter would be the concern of the supply company, 
and апу leakage beyond the concern of the consumer. 

For the defence, Mr. J. J. P. BARKER, manager of the Corporation’s 
electric fittings department, said that the Corporation's showrooms were 
separated from the stores by a yard, and if anyone asked for an clectric 
lamp or anything of that sort it would have to be fetched from the stores. 
Wiring had been done by the Corporation for people who did not take 
their supply from them, but it was a long time ago and it was done very 
seldom. The Corporation had done bell wiring, but that was usually 
when they were called in to repair wires, and while doing the other wiring 
they did the bell wiring as well. They were not now doing bell wiring, 
and if they were asked about bell wiring they referred the applicant to 
a contractor. He had never put ir. any telephones or telephone wires, 
but the work in connection with the Corporation’s telephones and wires 
in their own buildings was done by the Corporation's own men. In 
his opinion, it was important that premises should be securely wired, 
and that the fittings should be perfect. Не had known instances of 
the wiring being imperfect on the premises of persons who took current 
from the Corporation, The Corporation always tested the wires before 
they were used, whether the wiring was done by themselves or not. 
Failures often occurred on Saturday afternoons and holidays, when. he 
assumed, most, business premises would be closed and. when, therefore, 
it would be essential to apply to the Corporation. 

In cross-examination, he said that во far as he knew it was not the 
custom to ask their customers to make any declaration. Customers 
just asked for what they wanted and did not say what they wanted it 
for. The showrooms had ordinary shop windows in which were dis- 
Played water heaters, cooking utensils, &е. The Corporation had put 
in fittings for one firm to the value of over £500, who were not con- 
sumers of their supply. That occurred 15 years ago, but the firm had 
not taken a supply of energy from the Corporation. The Corpora- 
tion men never went on premises of people not taking a supply from 
the Corporation mains unless specially authorised to do so by Mr. А. 
Colson, their late manager. When usual business premises were closed 
it was necessary to call upon the Corporation in the event of failure, 
and he did not know that there were electrical contractors always ready 
to do the necessary work. 

The ease for the defence having concluded, Mr. CassEL, in replying on 
the whole case, submitted that the Electric Lighting Act of 1909, which 
had only recently come in force, was absolutely destructive of the position 
taken up by the Corporation. It extended the rights under the old 
Acts, and if the arguments for the defence were well founded no exten- 
sion would have been necessary. It was argued that under the old Gas 
Acts supply terminated at the burners, or point of consumption, but the 
Gas Acts and Electric Lighting Acts in that respect were quite distinct. 
The Gas Acts provided for a supply of fittings, but the Electric Lighting 
Acts did not refer to electric fittings at all. The word supply was used 
both in the Electric Lighting Acts and in the Gas Acts. In the Gas 
Acts no doubt it meant supply up to the point of combustion, but in the 
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Electric Lighting Acts it was expressly defined as being a supply up to 
the consumers’ premises. In the Gas Acts there was power to charge 
for various things, but in the Electric Lighting Acts there was only 
power to charge for the supply and for meters. Even assuming that 
the Corporation were entitled to do wiring on premises which they 
supplied with current, counsel submitted they were not entitled to 
extend their undertaking to the sale of the numerous articles they were 
supplying. 

His LongpsurP thought that they might be considered as things inci- 
dental to the supply. 

Mr. CassELE submitted that such a sale was merely keeping a shop. 


At the conclusion of the arguments his lordship said he would consider 
his decision. 


cd 


Affairs of an Electric "Bus Co. 

On Friday last before Mr. Justice Swinfen Eady, the action of the 
Reorganisation Control Synd. (Ltd.) v. the International Motor Traffic 
Synd. (Ltd.) and the Brighton, Hove & Preston Omnibus Co. (Ltd.) was 
mentioned on a motion for an injunction to restrain defendants from part- 
ing with or disposing of eight electric omnibuses or parts of same. 

Mr. Warp COLDRIDGE said the International Со, had already parted 
with the 'buses to the Brighton Со. гапа therefore he asked for no relief 
against the first-named defendants. 

Mr. Ахнтом Cross, for the Brighton Со, undertook that the omnibuses 
should not be delivered up to anv other persons than plaintiffs without 
giving them seven days’ notice. 

All the parties consenting, his Lordship directed, with a view to a speedy 
trial of the action, that plaintiffs should deliver the statement of claim 


within seven days, and that the defence should be lodged within ten days 
thereafter. 


“Z” El:etric Lamp Mfg. Со. (Ltd.) v. Marples, Leach & Co. (Ltd.) 

This case came before the Court of Appeal (Lords Justices Farwell and 
Kennedy) on Saturday on defendants’ application to allow further 
evidence on the hearing of their appeal from a judgment of Mr. Justice 
Parker on plaintiffs’ claim, and for an injunction to restrain the alleged 
infringement of Johnson's patent No. 21,654 of 1906, which related to 
improvements in the manufacture of filaments for incandescent electric 
lamps. ‘The judgment was set out in THe ELectrictan for March 11 
(р. 905). 

Mr. Т. TERRELL, K.C., on behalf of defendants, said he and Mr. А. J. 
Walter, K.C., for plaintiffs, had agreed that their lordships should make 
no order upon the motion that day, but that it should stand over until 
the hearing of the appeal, when their lordships would be in a position to 
know whether further evidence should be heard or not. 

Their lordships decided accordingly. 


Donnersmarckhutte Oberschlesische Eisen & Kohlenwerke А.С. v. 
Electric Construetion Co. (Ltd.) 

In the Court of Appeal (Lords Justices. Farwell and Kennedy) on 
Saturday, Mr. J. A. Walter, K.C., moved on behalf of plaintitfs, who are 
appealing from the decision of Mr. Justice Parker (reported in THE ELEC- 
TRICTAN for March 4, р. 846) that the notice of appeal which was delivered 
on May 31 might be declared a proper notice, or alternatively plaintiffs 
asked that if the nótiee of appeal was held to be bad, the time might be 
extended. 

Lord Justice FARWELL said that he found the notice of appeal was two 
days out of time, and asked Mr. Bousfield, К.С. (for defendants) whether 
he opposed the application. 

Mr. BovsriELD said he saw no reason to anticipate that the judgment 
of Mr. Justice Parker would be reversed. 


Lord Justice FARWELL said the Court would extend the time as asked, 
the costs of the motion to be costs in the appeal. 


- 


Price Bros. v. Cuban Telephone Co. and Others. 

This action, in which plaintiffs seck to restrain Messrs. Chaplin, Milne, 
Grenfell & Co. from parting with and the Telephone Co. from receiving 
sums that had come to their hands in respect of 5 per cent. first mortgage 
bonds of the Tclephone Co., was mentioned to Мг. Justice Parker again 
on Friday last. 

Mr. Tomis (for Messrs. Chaplin, Milne, Grenfell & Co.) said that аз 
soon as the undertaking was given the previous week his clients sent out 
a circular letter to persons interested whose address they knew stating 
the terms of the undertaking, and he was quite prepared to give a similar 
undertaking in all the actions until trial. 

Mr. Н. Е. Wricut (for the ‘Telephone Co.) said that he had no objection 
to the undertakings being given if the costs of the motions were reserved, 
but he desired to protest against this multiplication of motions, which he 
submitted ought never to have been brought. 

His Loxpsiip said all he could do was to accept the undertaking in the 
actions now before him, and reserve the costs of the motion, He inti- 
mated his view that no further motions ought to be made. 


Tungsten Lamp Patent Litigation —In reference to the litigation 
as to the ‘Tungsten lamp patents we have received the following com- 
munication from Messrs. G. М. Boddy & Со. : ‘ We are writing to request 
you to invite anyone attacked to put themselves at once into communica- 
tion with our solicitor, Mr. Jonathan E. Harris, 95, Leadenhall-street, 
E.C., who is defending the action on our behalf with the approval of the 
Messrs. Philips Metallic Glow Lamp Works (Ltd.).” 


ise —. — 
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Watertube Boiler Litigation. | 


- We have received a communication from Messrs. Edwin Danks & Co. 
(Oldbury) (Ltd.) in reference to the action brought by Messrs. Babeock & 
Wilcox (Ltd.) against the Water Tube Boiler & Engineering Co.*(Ltd.) 
and Е. Danks & Co. (Oldbury) (Ltd.) and reported on р. 365 of our last 
issue. As the proceedings were sufficiently reported in our last issue, and 
as we have been informed that fresh actions by Messrs. Babeock & Wilcox 
are pending against the defendants, we consider it undesirable to refer to 
the matter further at this stage. 


PARLIAMENTARY INTELLIGENCE. 


eed 


LONDON COUNTY COUNCIL (TRAMW AYS AND IMPROVEMENTS) 
BILL. 

A Seleet Committee of the House of Commons, presided over by Mr. 
А. W. Soames, commenced the consideration of this Bill on Thursday 
last. E 

Mr. ErSKINE Porrock, K.C., said the proposed expenditure was 
£031,335, and the works included a double line of tramway from Brixton 


to Herne Hill, via Effra-road and Dulwich-road, and a line from Effra- | 


road, along Water-lane to Norwood-road. Owners and occupiers of 
premises in Effra-road opposed the scheme. 

Mr. А. L. С. FELL, chief officer of the L.C.C. tramways, said the line 
would be of advantage to the public, as it would afford alternative facili- 
ties for getting from Norwood to Victoria. 

_Мг. Pollock dealt with the proposed extension of the tramway in 
Tooley-street from the present terminus to a point near London Bridge. 

Mr. M. Fitzmaurice, chief engineer to the L.C.C., said the Deptford 
line would be worked electrically in a few months, and the proposed 
continuation would cost £5,500. 


London Electric Supply Bill.— This Bill was read a second time 
in the House of Commons on Wednesday. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the position of secretary in the Bir- 
mingham Corporation electric supply department. Applicants 
should have had a sound commercial training in some large mer 
cantile or manufacturing concern, and a certain amount of technical 
knowledge in connection with electricity supply is also required. 
Salary £600 per annum. Applications to the city electrical engineer, 
Mr. В. А. Chattock, M.ILE.E., 14, Dale End, Birmingham, by July 1. 
See also an advertisement. 

Applications are invited for the vacant position of assistant 
lecturer and demonstrator in the physics department of the Tech- 
nical School, Sunderland. Salary £150 per annum. Applications 
to the secretary to the Education Department, Mr. T. W. Bryers, 
15, John-street, Sunderland, by Tuesday, June 21. See also an 
advertisement. 

A first-class electrical engineer is wanted, with experience in the 
design of с.-с. machinery. See advertisement. 

An electrical engineer is required for an electricity undertaking at 
Kandy (Ceylon). Commencing salary £350, with furnished bunga- 
low. Five years’ agreement, free passage out and home. See an 
advertisement, 

À chief electrical engineer is wanted for an electric power station in 
the Federated Malay States. See an advertisement. 


The governors of the Technical Institute, Loughborough, invite 
applications for the position of lecturer in engineering subjects. 
Preference will be given to candidates further qualified to teach 
mathematics or science. Commencing salary £120 per annum. 
Particulars from the director of education, Mr. W. A. Brockington, 
M.A., 33, Bowling Green-street, Leicester. 

The Council of the University of Manitoba, Winnipeg, Canada 
require a lecturer in electrical engineering. Salary $1,500 a year. 
Applications to the Registrar by June 25. 

Professors of engineering, chemistry and mathematics and physics 
are required for Queensland University. Salary, in each case, £900, 
Applications to Agent-General for Queensland, London, by Aug. 31. 

Watford Council require an assistant electrical engineer. Salary 
£120, rising to £170. Forms from the Electrical Engineer. 

A junior shift engineer is required in Wednesbury Corporation's 
electricity department. Commencing wages 30s. per week. 


At Wednesday’s meeting of the Electricity committee of the new 
county borough of Stoke-on-Trent the appointment of an electrical 
engineer to take charge of the several electricity undertakings in the 
federated borough was considered, Applications were received from 
the managers of the four works formerly carried on by the Councils 
of Hanley, Burslem, Stoke and Longton—viz., Messrs. С, Н. Yeaman 


(Hanley), A. Bremner (Burslem), P. J. S. Tiddeman (Stoke), and W. 
Langford (Longton). The committee decided to recommend Mr. 


Yeaman for the appointment, the final voting being between Mr. 


Yeaman and Mr. Tiddeman. 
Mr. Frank E. Frampton was recently appointed engineer and 


manager of Paignton Electric Light and Power Co. 


Мг. Е. Н. Hummel, M.Sc., A. M.Inst. C. E., lecturer in civil engi- 


neering at Brimingham University, has been appointed professor of 


civil engineering in Queen's University, Belfast. 
Mr. W. H. Нетег, of the Birmingham Technical School, has been 
appointed teacher of engineering at the Durban Technical Institute 


Accrington.—Haslingden Corporation are considering the terms 
submitted by Accrington for the supply of electric current to Has- 
lingden on a seven years’ agreement. ; 


Acton.—At the meeting of the Council last Friday it was decided, 
by 12 votes to 10, to hand over the Council's electricity undertaking: 
to the Metropolitan Electrie Supply Co., subject to a satisfactory 
agreement being arrived at. А committee has been appointed to. 
negotiate the terms.  Itissuggested that the company shall take pos-. 
session under a 37 years' lease, and pay the Council's loan charges. 

Aldershot.— An inquiry will shortly be held into the Council's appli- 
cation for sanction to borrow £2,000 for extensions of the electricity 
undertaking. | 


Bexhill.—The assessment of the electricity works has been reduced 
on appeal from £2,000 to £1,600. AE 

Bournemouth.—The Council are considering the question of the 
appointment of an electrical inspector. | 

Dover.—The electric supply mains аге to be extended to Alkham. 

Ealing.—The electrical engineer (Mr. J. D. Knight) has been 
empowered to give a free supply of current to local tradesmen for 
exhibiting electrical appliances at the Suburban Home Exhibition 
in September. | 

East Нат.—Аз Wanstead Council decline to allow East Ham to 
supply electricity (under sec. 6 of the Electric Lighting Act, 1909) 
to premises belonging to West Ham Guardians within Wanstead 
district, East Ham Council will ask the Board of Trade to make an. 
order for the supply being given to the premises, | 

Electric Power in South Africa.—A recent issue of the “ South 
African Mining Journal " states that Messrs. Harper Bros. & Co. are 
considering a proposal for the erection of a new power station in the 
Kroonstad coal mine district, near Klerksdorp, and the transmission 
of electrical energy to Kimberley, Koffyfontein, Jagersfontein, Bloem- 
fontein and Kroonstad, for supplying power for mining, pumping. 
tramways, lighting and general power purposes. Messrs Harper 
Bros. are reported to be satisfied that such а power station would 
enable Kroonstad to effect à saving of at least 25 per cent. upon the 
present cost of generating power. 

Fire.—On Saturday afternoon last a fire occurred at the Rosyth: 
Naval Base which destroyed the electric power house. 


.: Fire Alarms.— The leading fire insurance offices announce that 


discounts up to 10 per cent. are allowed in most cases on fire insur- 
ances where approved fire alarms are installed in accordance with 
the rules of the fire office, and there is also a notification made that 
shops occupied by furniture dealers, haberdashers, drapers, makers 
of and dealers in mantles and upholsterers, which are rated at over 
5s. per cent., are now allowed 5 per cent. discount if these shops 
are lighted (even with the exception of the living rooms) wholly by 
the electric light. These considerable discounts allowed by the 
insurance offices should prove a useful weapon with which to tackle 
the gas interests in all large cities and towns. | 

Fulham (London).—Alterations to sub-stations to meet the re- 
quirements of the regulations under the Factory and Workshop 
Act, 1901, are to be carried out at a cost of £823. 

Gillingham.—The Council have applied for sanotion to a loan of 
£3,500 for mains extensions, services, &0. 

Goole.—Mr. J. W. Speight has intimated to the Council that he pro- 
poses to apply for a provisional electrio lighting order. 

Hendon.—At the expiration of the contract with the Gas Light & 
Coke Co. in September next, 27 lamps are to be excluded from the 
new contract which Kingsbury Council desire should be lighted by 
electricity. Hendon Council will supply current and maintain 
these lamps at the rate of £3 per lamp per annum. 


Hereford.— An inquiry was held last week into the application of 
the Council for sanction to borrow £3,000 for extensions of the elec- 
tricity undertaking. 

It was stated that £1.500 of the loan waa required for mains and the 


balance for services. The total capital expended was £47,425 and the 
mount sanctioned £46,338. 
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. The Inspector (Мг. H. Ross HooPER) suggested that an overdraft 
of £425. 118. 10d. should be paid out of revenue. There were certain 
items in the capital account for which the L.G. Board did not sanction 
loans, and he would point that out to the Board. The cost of the pro- 
visional order and miscellaneous items amounted to £383. 18s. 94. 
Deducting that from the overdraft of £425. lls. 10d., the balance was 
£41. 12s. 3d. 

The Town CLERK said the Inspector’s suggestion had come rather as а 
shock, because previous expenses in that connection had been allowed. 

The Inspector said the difficulty had been that in the past they had 
pooled all their loans, and it was never intended that they should pool 
their loans. He suggested that the amount of the loan asked for should 
be increased, and if the Council liked to forward a resolution asking for an 
Additional £500 it could be sanctioned without further inquiry. 


Hornsey.— Stroud Green school is to be wired. 


Huddersfield. —Linthwaite Council have accepted the Corpora- 
tion’s offer of £4,000 for their tramways. subject to the Corporation 


taking over the contracts entered into by the Council and laying a 
double line from Pinfold to Slaithwaite. 


` London County Council Tramways.—It is stated that the opening 
of the line from Woolwich to Eltham is postponed, owing to delay in 
delivery of а portion of the equipment. 

To meet the objection of the Admiralty to the usual earth retur, 
which, it was urged, might have interfered with instruments at Green- 
wich Observatory, the expedient of equipping each car with two trolley 
poles through one of which the return current is transmitted to a return 
wire, has been adopted on this section of the tramways. 

The line from Streatham, via Miteham-lane, to Tooting is expected to 
h^ opened in about six weeks. 

. At the meeting of the Council on Tuesday the Highways committee 
recommended that three months! notice be given to the Metropolitan 
Electrice Tramways (Ltd.) requiring them to sell to the L.C.C. their tram- 
way in the Seven Sisters-road, between Blackstock-road and Green 
Lanes (Manor House section). 

Market Harborough.—The Council have applied for an extension 
of time for carrying out their provisional order. 


Melbourne (Derbyshire).—The Council are in negotiation with the 


Melbourne & District Electric Light & Power Co. in regard to street 
lighting. 


National Electrical Manufacturers’ Association.—The next com- 
mittee meeting will be held at Balfour House, Finsbury-pavement. 
London, E.C., on the 21st inst., at 2:30 p.m. 


б Newport (Mon.).—An inquiry was held last week into the applica- 
tion of the Corporation for sanction to borrow £31,255 for extensions 
of the electricity undertaking. 


~The town clerk (Мг. А. А. NEWMAN) stated that the demand for current 

was increasing at such a rate that it was necessary to carry out exten- 
sions. Mr. C. P. Sparks, who had been consulted by the Corporation, 
had recommended certain things, including the installation of new plant, 
and that there should be a centralisation of the generating plant at the 
present power station in Corporation-road. The loan was required for 
machinery for the power station in Corporation-road, machinery in sub- 
stitution for the old plant at Llanarth-street, for cables to convey 
current from the Corporation-road station to Llanarth-street, and to 
distribute current from Lianarth-street to various parts of the town, and 
for the supply of sub.station plant to reduce the voltage. 

The engineer and manager (Mr. Н. Corrixas Bisuop) said it was the 
intention to ultimately make the Lianarth-street works a sub-station. 
They had had an inquiry for a supply of 1,460 п.р. from one consumer. 

On the resumption of the inquiry on Saturday some evidence in 
opposition was given on behalf of the Ratepayers’ Association. 

The Inspector said he had no intention of tying the town up too 
tightly, but it was necessary to be careful about the expenditure, because 
it was obvious that the undertaking was over-capitalised, 

The Towns CLERK said he could not admit that there had been any 
reckless expenditure. | 
` Mr. Н. Соіллхсв Bisyor: Not for many years. And it was due т 
the past to a large extent because there were two systems. 


- Obituary.— The death took place on June 3 of Mr. Frank Wright, 
consulting engineer. Deceased was the inventor of a * penny in the 
slot” gas meter and (jointly with Mr. W. Mackie) of a glass-blowing 


machine. In the early days of electric lighting Mr. Wright was 
assistant to Mr. G. Lane-Fox. | 


. Oswestry.—The Watch committee have been instructed to recon- 
sider the tenders for public lighting. especially as the local electric 


lighting company has offered to light 44 lamps at 7s. 6d. per lamp per 
annum less than the gas company. 


- Patent Legislation.—A Patents Bill will shortly be brought up 
for consideration in the Second Chamber of the States General of 
the Netherlands. 

~ Under the bill patents can be granted for new or improved inventions, 
the person first sending in an application being considered to be the 
inventor, and applicants must be resident in Holland or establish their 
domicile at the address of à proxy in the Netherlands. The application 
is to be published in a “ Gazette” issued by the Industrial Property 
Office, and during the following six months the specification, &c., may be 
examined by the public and opposition entered. At the end of this time 


arrangements were made with the liquidator. 
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the Patent Council shall decide whether the patent shall be granted. 
Three months are allowed for appeal. 

ing of the patent, the Patent Council may grant compulsory licences in 
the interest of the Netherlands, her colonies or possessions, compensa- 
tion being paid to the patentee by the persons receiving the licenses. А 
patent is to be granted for 15 years, but the Patent Council may repeal 
a patent if within five years from the date on which it was granted the 
patentee (or a holder of a license granted by him) has not a bona fide 
establishment for working the patent in the Netherlands or her colonies. 
А patent can be expropriated if publie interests so require. 


After three years from the grant- 


The British Consul at Bangkok,’ Siam (Мг. W. N. Dunn), says there 


is no Siamese patent law, but holders of British patentee; may exhibit 
copies of their patents at Н.М. Consular establishments in Siam, or pub. 
lish a notice in the * Bangkok Times," the “ Siam Observer," or the. 
" Bangkok Daily Mail " of the ownership of a patent, and sec. 59 of the. 
Siam Order in Council, 1906, provides that ‘ any act which, if done in the 
United Kingdom or in а British possession, would be an offence against 
the then existing British Patent Acts, or any statute amending or sub- 
stituted for them, shall, if done by a British subject in Siam, be punish- 
able as a grave offence azainst the Order in Council." 


Personal.—Col. В. E. Crompton, R.E., has been appointed con- 


sulting engineer to the Road Board, and Mr. Rees Jeffreys secretary. 


Public Electric Lighting in Hammersmith.—In a recent communi- 


cation to the “ Daily News" the chairman of the Hammersmith 
Electric Lighting committee (Mr. Arthur В. Cracknell) states that 
his committee has lately converted all lamps in streets where low- 


tension mains are laid from gas to electricity, with the highest and 
best results, both from efficiency and cost. 


The electricity undertaking has taken over the street lamps at the 


price per post the borough was paying for gas, and in place of the ordinary 
gas mantle light are giving 100-watt Osram lamps. 


far better than gas lighting, has given tho highest satisfaction to the 
inhabitants. 


This light, being 


* I have no hesitation in stating (Mr. Crackaell proceeds) 


that public lighting by electricity, when supplied on a proper basis, at 
a reasonable price, is far cheaper and better than gas.” 


St. Anne’s-on-the-Sea.— An unopposed inquiry was held last week 


into the Council's application for sanction to borrow £3,000 for exten- 


sions at the electricity works, including an economiser and a new 
chimney shaft. 


Spain.—The Spanish Public Works Department have granted 


concessions to the Sociedad Anonima Tranvia de Cadiz à San 


Fernando y Carraca for the construction of an electric tramway 


from Cadiz to San Fernando and Carraca. and to the Sociedad 
Nueva Montana for the construction of an electric tramway 11 
the vicinity of Santander. 


` Ап application has been lodged on behalf of the Compania 


 Madrileta de Urbanización (Madrid) for a concession for the construc- 


tion and working of a combined steam and electric tramway in the 
vicinity of Madrid. 


Stretford.—Mains are to be extended to supply current to 140 


houses and some shops of Mr. H. M. Emery in Old Trafford. 


Sunderland.— At the last meeting of the Corporation the chairman 


of the Electricity and Lighting committee, Ald. Bruce, referred to 
the new agreement with Messrs. Laings. 


During the period v hen the company was in liquidation temporary 


Ап agreement. had now 
been drawn up to be in force for 15 yeara. 


With regard to the annual report, Ald. Bruce said their engincer (Mr. 


A. Blackman) deserved cvery commendation for the way in which he 
had grappled with the serious problem since he came to the town. lt 
was very creditable that he had been able to ylace Sunderland in а very 
favourable position as regarded works cost. They were now bracketed 
third with Bradford on the list of towns having the lowest works cost. 


With regard to total cost they stood sixth on the list. 


Swansea.— Messrs. Vivian & Sons, who now take current from the 
Corporation to the extent of about £1,680 per annum, notify that they 


propose to put down their own plant. 


Sweden.—H.M. Minister at Stockholm reports that both Chambers 
of the Swedish Legislature have agreed to the Government's pro- 


posals to establish an electric power station at the Porjus waterfall 


and to convert to electric traction the State frontier railway in the 
north of Sweden. These schemes, with the construction of a rail- 


way from Porjus to Mount Gellwara, are estimated to cost 21,500,000 
kroner (£1.194.500). 


Walsall.— Extensions of the Birchills tramway depot are to be 


made at a cost of £2,000. 


West Нат. The Council have recently entered into а number of 
agreement: for supply of current, including Messrs. J. Knight (Ltd.). 
the Anglo-Continental Guano Co., Savill Bros, (for Taplow's bottling 
stores) and the New Oil Refining Process (Ltd.). | 

Whitwood.—The Council have entered into an agreement with the 
Yorkshire Electric Power Co. for the supply of electricity in bulk. 

Wireless Telegraphy—It has been announced from Liverpool that 
the experiment which was recently made by one of the principal 
fishing trawler-owning companies of Hull to utilise wireless tele- 
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graphy on their steam trawlers has not proved successful and has 
heen abandoned. 


Wireless Telephony.—In a short note in our last issue, page 368. 
we referred to Mr. Raymond Phillips’ “ wireless controlled air- 
ship" as having been constructed at New Passage, near Bristol. 
We are informed by Mr. Phillips that this is an error. as his airship 
was designed and constructed by him at his private residence in 
Liverpoo!. 

Woolwich.—The Council have consented to West Ham Corpora- 
tion supplying electricity to the Port of London Authority in North 
Woolwich on payment of £40 per annum. 


Workhouse Lighting.—Portsmouth Guardians have decided to 
extend the workhouse infirmary, and the new wards will be lighted 
electrically. 

Power plant is to be installed at the Bedford workhouse laundry. 

Atcham (Salop) Guardians are considering the question of adopting 
electric lighting at the workhouse. 


York.—The Board of Trade inspection of the two final sections 
of the municipal tramways took place on Fridùy. The lines were 
then opened for trafie. 


Electrical Contractors’ Association.—The annual dinner of this 
association took place at Edinburgh on Monday, the retiring presi- 
dent (Mr. Wm. Finlay) in the chair. 

Mr. J. D. GiBsoN proposed ©“ The Electrical Contractors’ Associa- 
tion.” He said he appreciated the value of ап a-sociation like 
that. И could do nothing but good, not only in promoting the good 
fecling which they all wished to prevail in ell their respective lines of 
business, but in establishing and maintaining the highest possible 
standard of work, which, he was sure they would agree with him, was 
best for the man who paid, for the man who saw the work through, and 
for the contractor. 

Мг. С. HARLAND BowDeEN (president), in responding, said the associa- 
tion had an ambitious programme. Some of the schemes suggested at 
their meeting that day were far-reaching, and if carricd through would 
have important effects. Не referred to the proposal to consider the 
desirability of bringing into line every industry connected with the 
electrical indusrty. The association was considerably stronger than a 
year ago. 

The annual general mecting of the association was held in the after- 
noon, Мг. W. К. Rawlings (London) presiding. 


ELECTRICITY SUPFLY AND TRAMWAY ACCOUNTS. 


Bury (Lanes.)—The! accounts of the electricity supply department 
for the year ended March last show capital expenditure £117,053 
(increase £23,460), The total amount raised by loans is £119,372, 
of which £19,586 has been extinguished. The sinking and reserve 
funds are £5.814 and £10,355 respectively. 

The years revenue was £18,600 (against £16,733 іп 1908-9) ; total 

Working expenses £8,269 (against 57.742); interest absorbed 53.093 
(£2,709) and sinking fund 3.759 (53.363): total costs, including capital 
charges, being £15,031 (413.819) and net profit £45,569 (£2,914). Work- 
ing expenses were 0:514. (0-57d.) per unit, and total costs (including 
capital charges) 0:924. (1-03d.) : but, in consequence of average revenue 
heing reduced to 1-14d. per unit (against 1.254.) the net profit was the 
same as last year (0:22d. per unit). £1,000 (£1.500) has been allocated 
to relief of rates and £2,569 (£1,414) to reserve. 4,048,373 units were 
generated ; 1,771,718 (1,623,603) supplied to tramways and 2,077,624 
(1,536,943) to private consumers, The total maximum demand was 
2,065 kw. (1,695 kw.) and the load factor 21-6 (21-6). There are 565 con- 
sumers with 107,313 equivalent 8 с.р. lamps connected, increases of 27 
and 16.565 during the year, compared with 28 and 15,098 in previous 
year. The increase of motors connected was 39 (4791 н.Р.), making a 
total of 314 (2,506 H.P.). 
, The total capital expenditure of the tramways department is £281,146, 
A addition to capital spont on tramways leased and worked by the 
Corporation, The year's revenue was £59,820 and total working ex- 
penses £36,294 (-5.3684., against 53334. per car-mile), and the net 
profit was £2,636. Total revenue per car-mile was 9-144., working 
бхрпхея were 5-868d., and the average fare per passenger was 1-16d. 
12,333,902 (11,632,126) passengers were carried and 1,566,768 (1,513,580) 
car-miles run, 

Croydon.—The total revenue of the tramways department for the 
year ended March 31 was £84,847, including £83,030 from (гаће 
receipts, 

The working came to £63,084, leaving gross profit £21,763. After 
crediting £909 for bank interest and paying £8.084 for interest, £7.37] 
for sinking fund and £211 for income tax, there was a net profit. of 
oo 18.705.604 passengers were carried (against 16,262,290) and 
the car-miles run 2,253,710 (against 1,945,645). 

| Huddersfleld.—The accounts of the tramways department for the 
eal ended March 31 show total receipts of £90,829, including 
£87,420 traffic revenue. 

Working expenses were £47,467 (including £21,912 traffic expenses, 


£ 7 2 o © E . » v 
1,912 for power, £13,915 for general repairs and maintenance and £4,128 1 


general expenses), and the gross profit was £43,362. After paying 
interest and sinking fund charges, placing £12,250 to reserve and apy lying 
£2,062 to relief of ratea, the balance (£6,807) was carried forward. 
17,925,058 passengers were carried and 2,027,077 car-miles (including 
9,588 coal truck-miles) гоп. 4,516,750 units of electrical energy (1-44 
per car-mile) were consumed ; and the percentage of working expenses 
to receipts was 52:26. The capital expended is £408,325. 12s. 10d. 


Keighley.—The accounts of the tramways department of the 
Corporation for the year ended March 31 show total revenue of 
£9,249, the traffic receipts amounting to £8,994. 

Working expenses were £5,724 ; interest absorbed £1,081 and sinking 
fund £1,696, leaving net profit £747. 2,125,800 passengers were carried, 
and 225,347 car-miles run. 270,889 units of electrical energy (1:2 units 
per car-mile) were consumed ; the average total revenue per car-mile was 
9:854. and the total expenses (including power) 6:09d. The capital 
expended is £46,112, an increase of £31 during the year. 


Lineoln.— The accounts of the electricity supply and tramways 
undertakings for the year ended March 31 were approved by the 
Council last week. 

The year's income of the clectricity department was £12.777, and 
included £7,989 from the sale of current for public and private lighting, 
£3,826 from power supply and £880 from the tramways department. 
The total working expenses were £6,284, and the gross profit was £6,493. 
Dividends and interest on stock came to £2,045, and the annual instal- 
ment paid to the consolidated loans fund was £1,945, and the deficit for 
the year on the tramways was £43. 15s., leaving £2,459 to be transferred 
to reserve. 1,642,424 units were sold, against 1,718.612. the decrease 
being due to a drop in the demand (122,741 units) by Messrs. Clayton 
& Shuttleworth. Notwithstanding the increased use of metal filament 
lamps there was a considerable advance in the demand for private light- 
ing. The equivalent of 5,481 8 с.р. lamps was connected during the year 
(against 4,438 8 c.p.) bringing the total connections tu 74,253 8 c.p. 
The total works costs were 0.9184. per unit sold (against 0-899d.) and 
the total costs (including interest and sinking fund) 1.5014. (against 
1:4544.). 

The traffic revenue of the tramways department was £6.309, and the 
total income £6,429. The working expenses were £3.90], and after 
providing for redemption and interest there was a net deticit of £43. 153. 
‘Phere was an increase from £731 to £018 (1.134. to 1:104. por car-mile) 
in the expenses of repairs and maintenance, and from £1,370 to £1,478 
(2:104. to 2-26d.) in traffie expenses. The power and management and 
general expenses showed slight decreases. | 


Loughborough.—The receipts of the electricity department for 
the year ended March 31 were £3,300, against £3,285, 

Income from the sale cf current was £2,862, against £2,329. Total 
expenditure was £2,447, against £2,738, and the balance was £854, 
avainst £547. Interest required £1,467, sinking fund instalment £834 
and renewals fund £10, total £2,311. There are 336 consumers (including 
34 " free” wired installations and 26 power consumers on hire-purchase 
system) connected to the mains, representing the equivalent of 26,653 
8 c.p. lamps, against 21,804 8 c.p. There aro 90 motors, against 6) 
of an aggregate of 480 в.н.р. against 3818 в.н.Р. The works costs were 
1-361d. per unit sold, against 1-8524. The capital expended is £32,136, 
an increase of £232. 


Nottingham.— The traffic receipts of the tramways department for 


the year ended March 31 was £152,495, the total income being ` 


£154,936. 
Working expenses were £93,163, leaving a gross profit of £56,773. 
Interest absorbed £16.40, sinking fund £06,930, and instalment for 


to reserve. Capitel ex pended is £613,864, an increase of £232, 34,647,238 
passengers were carried and 3,340,540 car-miles run, 

Warrington.— The accounts of the electricity department for the 
year ended March last show capital expenditure £98,269 (increase 
£3,068). 


The year’s revenue was £16,818 (against £15,409 in previous year), 


generation and distribution costs were £9,231 (£9,318), gross profit 
£7,587 (£6,740), and net profit £1,691 (£943). Maximum load was 


1,625 kw. (1,220 kw.), and the number of equivalent 8 c.p. lamps (exelu- ` 


sive of traction load) connected at the end of the year was 106,143 (87.232). 
Units sold (exclusive of traction) were 2,243,822 (2,004,552). 
supplied for lighting increased by 54,248 units, although many metal 
filament lamps were substituted for carbon lamps during the year. 


-- 


Current . 


Weymouth.—The income of the electricity department for the 


year ended March 31 was £6,184. and included £4.240 from the sale 
of current and £1,907 from public lighting. 

Working expenses were £2,823, leaving a gross profit of £3,361 to 
meet interest (£1,760), sinking fund (£1,695), and bank interest (£19.10s.) 
The net deficit was £113, against a profit of £102 in 1908-9. The total 
units sold were 392.319. There are 400 consumers, with the equivalent 
of 23.778 33- watt lamps connected, and the maximum load was 353 kw. 

The engineer and manager (Mr. J. H. Bolam) states that the small 
decrease in revenue (£107) is due to the increasing use of metal filament 
lamps and to depressed trade. . The total working costs were L44d. per 
unit sold, the coal costs were 0-45d. per unit (against 0-64.). and the total 
costs were 2-13d. per unit. 
better. 
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 Worcester,— The accounts of the electricity department for the 
year ended March 31 were presented to the Council last week. The 


total revenue was £15,764, including £10,738 net from the sale of 
current. 


‚ Working expenses were £6,996, leaving a gross profit of £8,768. After 
paving interest and sinking fund (£10,169) there was a net deticiency of 
21,401. This result is mainly attributed to the loss of revenue from 
lighting (£1,170) due to the extended use of metal filament lamps. 
There was an increased revenue from power users of £428 and of £66 
from street lighting, while there was a reduction of £634 in costs of pro- 
duction. During the past year 35 new consumers (representing 4,109 
30-watt lamps) were connected (bringing the totals to 882 consumers 
and 76.032 30-watt lampa), against 52 (9,939 30-watt lamps) in 1908-9. 
The years output at Powick water-power works was 371.011 units 
against 497.289, — 1,379.056 units were generated at Hylton-road, 
against 1.304.962. The total costs per unit sold were 0.9664. (against 


сзи The total capital expenditure is £146,947, an increase of 
ye 7. 


TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The тодо Edition 
of the Big Blue Book is NOW READY, price 15s., post 
free in the United Kingdom, 153. 94. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th, 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a hanly 
form. These are included in the 1910 Big Blue Book, 


making it the most complete work of the kind ever 
published. 


— — -— 


TENDERS INVITED. 


HAMMERSMITH (London) Council invite tenders for supply of Lt. 
Service cable and air-cooled transformer. Specification, forms of 
tender, &c., from the borough electrical engineer. Mr. G. Gilbert Bell, 
electricity works, 85, Fulham Palace-road, W. Tenders to the town 
clerk, Mr. H. Thompson, Town Hall, Hammersmith, W., by 4 p.m. 
June 22. See also an advertisement. 


Sirancnar Municipal Council invite tenders for supply and delivery 
(c.i.f. Shanghai) of two 940 k.v.a, two to three-phase step-up trans- 
formers, e.h.t. switchgear, e.h.t. underground mains and feeder 
pillars. Specifications, &с., from Messrs. Preece & Cardew, 8, 
Queen Anne's-gate, West minster, S.W., to whom tenders before noon 
July 5. See also an advertisement. 


' Tenders are invited by July 6 for the supply of cordless switch- 
boards to the Postmaster-General’s Department in Sourn Avs- 
TRAMA. Tender forms and specification may be obtained at the 


Commonwealth Offices, 72, Victoria-street, London, S.W. See also 
an advertisement. 


Tenders are invited up to July 27 for supply of a pneumatic tube 
service to the Postmaster-General's Department at ADELAIDE 
(S. Australia). Tender forms and specifications from the Common- 


wealth Office, 72, Victoria-street, London. S.W. See an advertise- 
ment. 


Tenders are invited up to Aug. 2 for the supply and delivery of 
1,820 private letter box fronts to the Postmaster-General's Depart- 
ment in the States of VICTORIA, QUEENSLAND, SOUTH AUSTRALIA 
and WESTERN AUSTRALIA, Tender forms and specifications from 
the Commonwealth Office, 72, Victoria-street, London, S.W. See 
also an advertisement. 

ВЕГРАЗТ Harbour Commissioners are prepared to receive tenders 
for the construction, delivery and erection in their electric light 


station, Abercorn Basin, Belfast, of a direct-coupled steam engine 


and dynamo, with all requisite accessories, Specifications and form 


of tender, &c., from the harbour engineer, Mr. W. Redfern Kelly, 


M.Inst.C.E. Tenders to the secretary, Mr. W. A. Currie, Harbour 
Offices, Belfast, by June 22. 


The Electricity committee of the County Borough of NEWPORT 
(Mon.) invite tenders for the supply and erection of l.t.. h.t. and 
e.lut. switchboards. Specifications, &c., from the borough elec- 
trical engineer and tramway managers, Mr. H. Collings Bishop, 


M.LE.E. "Tenders to the Town Clerk, Town Hall, Newport, Mon., 
by Monday, June 27. 


CROMPTON Council want tenders by 10 a.m. June 30 for supply of 
dynamos and other electrical equipment, including motors, wiring, 
lamps, &c., for lighting new and present buildings at New Hey 
sewage works. Specifications from Messrs. J. P. Wilkinson & Son, 
301. Cathedral-street, Manchester. | 

І.охром County Council require tenders by 11 a.m. July 5 for 
supply of 250 electric tramcar bodies and 250 electrical equipments 
for conduit and overhead systems. Specifications, &c., from the 
Clerk. 

Lonpon County Council want tenders by 11 a.m. June 28 for 


supply of petrol or electrically-driven fire escape vans. Specifica- 
tions, &c., from the Clerk. 


BiRMINGHAM Corporation want tenders by June 30 for 12 months 
supply of stores for their electricity department, including electrical. 
accessories, ironmongery, &c. Particulars from the City Electrical 
Engineer. 

RaWTENSTALL Corporation want tenders by July 1 for permanent 
way construction and supply of steel poles, overhead equipment, 
cables, conduits, &c., fora tramway. Specification from the Borough 
Engineer. 

BarLEY Council require tenders by noon June 28 for supply of 
a battery of accumulators, an automatic reversible traction booster 
and a battery charging booster. Specifications from Borough Elec- 
trical Enginecr. 

Srockrort Electricity and Tramways committees require tenders 
by noon June 22 for supply of carbon brushes, overhead line 
material, tubing, ironmongery, oils, &c. Forms of tender from 
Borough Electrical Engineer. 

MANCHESTER Electricity committee want tenders by 10 a.m. 
June 22 for meters, service cables, motors and starters. Forms of 
tender from Mr. F. E. Hughes, Town Hall, Manchester. 

MANCHESTER Electricity committee also require tenders by 
June 24 for supply and erection of two 125 k.v.a. three-phase static 
transformers and h.t. and 1.6. switchgear. Specifications, &c.. from 
Mr. F. E. Hughes, Town Hall, Manchester. 

ToNBRIDGE Council want tenders by July 1 for supply of a Lan- 
cashire boiler, economiser extension and pipework. Specification 
from Mr. M. P. Plunkett, Electricity Works, Tonbridge. 


Tenders are required by June 28 for supply of electric light and 
power plant and wiring at the County Asylum, Knowle, FAREHAM. 
Specification from the County Surveyor, The Castle, Winchester. 


Кліма Corporation require tenders by noon July 4 for supply and 
erection of surface condensing plant, &c., at the electricity works. 
Specification, &с., from Town Hall, Ealing. 

Dunmanway (Ireland) Rural Council require tenders by 11 a.m. 
June 21 for lighting the town by 33 electric, acetylene or oil gas lamps 
for 10 or 15 years. 

NorTINGHAM Tramways committee want tenders by July 4 for 
supply of 400 tons of steel rails. Specitication, &c., from the City 
Engineer. 

CLACTON-ON-SEA Council require tenders by noon June 22 for 
supply of 440 yds. 7/18 v.b. armoured twin-service cable. | 

Tenders are invited for supply of 36,000 incandescent electric 
lamps to the City of MELBOURNE, Specifications, forms of tender, 
&c., from the agents for the City Council (Messrs. Mollwraith, 
McEacharn & Co. Proprietary, Ltd.), Billiter-square Buildings. 
London, E.C., to whom tenders by noon July 1. 

Tenders are invited up to July 19 for supply and delivery of 4.200 
telephone sets (as per schedule No. 231) to the Postmaster-General 8 


the Commonwealth Office, 72, Victoria-street, London, S.W 


The Deputy Postmaster-General, BRISBANE (Queensland), will 
receive tenders until noon June 22 for supply of copper wire an 
accessories, covered wire, iron wire, insulators, ironwork and sal 
ammoniac and zine for batteries. Local representation is necessary 

The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
of £13,500 (sterling) is required with each tender. Local representa- 


Department in Vicrorta. Tender forms and specifications from - 
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tion is essential. Copy of specification (in French) may be seen at 


73, Basinghall-street, London, E.C. 


The IrALiAN MINISTRY OF MARINE require tenders by 11 a.m. 
June 30 for the supply of electric lamps and lamp-holders to the 
drsenals at Spezia, Naples, Venice and Taranto. Upset price 
150,000 lire (£6,000). Deposit of 15,000 lire (£600) required to qualify 
tenders. Only firms on the Government list are generally allowed 
to tender. Specification may be seen at 73, Basinghall-street, 


London, E.C. 


' The Commissione Consultative dei Tranvia Elettrici Municipali, 
49, Piazzi SS. Apostoli 49, Rome, want tenders for supply of 50.000 
metres (31 miles) of tri-phase cable, 30,000 insulators (4,000 to with- 
stand 30,000 volts), supplies for generating and transformer stations, 
alternators, transformers, water turbines, 138 miles of copper wire 


and reinforced concrete standards and iron standards, 


The Société Nationale des Chemins de fer Vicinaux, BRUSSELS, 
want tenders by July 20 for underground cables, and by July 27 for 


the equipment of a transformer station. 


The Austrian State Railways Administration, VIENNA, require 
tenders by June 27 for equipment of an electric power station. at 


Simmering. 


The Ministerio de Fomento, MADRID, will receive tenders until 
July 30 for the construction of an electric (or steam) strategic rail- 
way from Requena to Alcaraz. via Casas Ibanez and Albacete. The 


contract is open to Spenish firms only. 


The Ministerio de Obras Publicas, SANTIAGO (Chili), will receive 
tenders until July 15 for the substitution of electric for steam 
traction on the first section of the Chilian State Railways—from 


Valparaiso to Santiago and Los Andes. 


= TENDERS RECEIVED AND ACCEPTED. 


West Ham Council received the following tenders for additional 


plant for the eelctricity works :— 
Watertube Boiler, Superheater, Stoker, dc. 


Babcock & Wilcox (accepted)....... eese £1.575 
Edwin Danks & за арены 1,052 
Clarke, Chapman & Co.................... eere £1,174 & 1.235 
Stirling Boiler- Co. uus sui sete tepore ys obese e deg 1,650 
Condensing Plant. 
British Westinghouse Co. (accepted)... £1,835, £2,050 & £1,897 
Wilans & Robinson  ............... eene £2,900 & 2,300 
Mirrlees-Watson Со. ....ccccccccscsccccccccccccnccccscscecseeeess 2.690 
Richardsons, Westgarth & Co. а.е 2,200 
Worthington Pump Со. (Ltd.) ............. eren 2,114 
W. Н. Allen, Son & Co. „п... аана 1,863 


Coventry electricity committee have received the following 


tenders :— 
One 2,500 kw. Turbo-alternator.—British Thomson-Houston Co. 


(accepted), A. E.G. Electric Co., Belliss & Morcom, British Westinghouse 


Co., Brush Co., Dick, Kerr & Co., General Electric Co., J. Howden & Co., 
Lahmeyer Elec. Co., J. Musgrave & Sons, C. A. Parsons & Co., Richard- 
sons, Westgarth & Co., Willans & Robinson. 

Four Watertube Boilers.—Babcock & Wilcox (accepted), Clarke, Chap- 
man & Co., E. Danks & Co., Richardsons, Westgarth & Co. 

Two Fuel Economisers. —E. Green & Sons (accepted), E. Danks & Co., 
Goodbrand & Co., Arthur Lowcock (Ltd.). 
| The following tenders for plant in connection with the electric 
light and power installation of Edmonton Union have been accepted 
by the Guardians :— 

For electric motors and accessories for laundry equipment, Messrs. 
G. Harland, Bowden & Co., £240 (with E.C.C. motors) ; for electric lift 
motors and fan, Messrs. В. Waygood & Co., £293. 

The consulting engineers were Messrs, May & Hawes. 

Liverpool Overhead Railway Co. have let contracts for annual 
Blores to the following :— 

F. W. Cotterill (Ltd.), bolts and nuts; General Electric Co., electrical 
fittings and insulating tapea; Manufacturers Agency Co., files, packing 
and screws; W, & Е. Walker, boiler fluid; Burnyeat & Dalzell, general 
stores; Hellewell & Co., indiarubber, &c.; A. & В. Brown, iron and 
steel; M. Wilson, ironmongery ; С. С. Wakefield & Co., oil and grease ; 
Neale & Co., timber; A. A. Leech, waste and sponge cloths. 

‚ Whitehead & Co. A..G. (Fiume! have secured, after keen com- 
petition, the order for the building of a second submarine boat. of 
the Whitehead type for the Dutch Government. This boat will be 
of the same type as the one ordered from the firm 10 months ago 
for the Dutch Navy, and will also be built by the “ Schelde ” ship- 
yard at Flushing. 

Poplar (London) Council have accepted the following tenders :— 

Westminster Engineering Co., re-winding one stator and fixing new 
end supports, £170; Bruce Peebles & Co., re-winding stator in solid 
Copper, in place of flexible, re-assemble core, ventilate castings and fix 
new end supports, &c., £300. 

London County Council Education committee have accepted the 
tender of Johnson & Phillips (at £286) for wiring the Amberley-road 


school, Paddington; and that of Е. Lawrence & Sons (at £346) for 
wiring the Fairclough-street school, St. George-in-the- East. 

Southampton Council have accepted the following tenders :— 

Electric Construction Co., motor-alternator ; Dick, Kerr & Co., steam 
generator (Cole, Marchent engine) and surface condensing plant, £8,131 ; 
Babcock & Wilcox, water-tube boiler, £1,590. 

Whitehaven Council have accepted the following tenders :— 

Whipp & Bourne, main switchboard ; Stout & Son, pipework ; Vulcan 
Engineering Co., economiser; Callender’s Co., cable; and Vaughan & 
Co., boiler-house runway. 

Sunderland Corporation have accepted the following tenders :— 

British Westinghouse Co., static transformer for sub-station at Messrs. 
Doxford's; W. T. Henley's Co., 220 yds. of service cable. 

The tender of Johnson & Phillips has been accepted for the wiring 
of two blocks at the Withington workhouse, West Didsbury, Man- 
chester. 

Llandudno Council have placed a contract with the Chloride 
Electrical Storage Co. for re-plating their storage battery at the 
electricity works. 

Newport (Mon.) Council have accepted the tender of the General 
Electric Co. for a 60 kw. motor generator, two 400 kw. generators 
and a booster, at £3,047. 


Burnley Council have placed orders with the United Electric Car 
Co. for two tramcar bodies at £292. 5s. and with Dick, Kerr & Со. 
for electrical equipment at £264. 8s. 6d. per car. 


Clacton-on-Sea Council have accepted the tender of Johnson & 
Phillips for service boxes, joint box compound, cut-outs and meter 
boards, and that of Engelbert & Co. for oils. | 


Croydon Council have accepted the tender of Johnson & Phillips 
for wiring the hospital extensions at £349. 


Stretford Council have accepted the tender of E. Heaton & Sons 
for a boiler at £1,050. 


Walsall Council have accepted the tender of Е. & J. Wootton (at 
£1,150) for erecting a sub-station in Darwall-street. 


Faversham Council have accepted the tender of “emark (Ltd.) 
for forced lubrication of gas engine at the electricity works at £90. 


Bradford Corporation have accepted the tender of Thornton & 
Crebbin for tramway castings at £299. 7s. 6d. 


Commonwealth Tenders.—The following tenders have been ac- 
cepted by the Australian Postmaster-General's Department :— 

Victoria.—E. Duckett & Sons, bolts and nuts, £402. 15s.; Danks & 
Son, 1,000 iron poles and fittings, £875. 

N.S.W.—Australian Wireless (Sydney), wireless telegraph stations 
at Sydney and Fremantle, of 1.250 nautical miles range, £4,150 per 
station; J. Paton & Co., material for Edgecliff telephone exchange, 
£125. 6s. | 
А Queensland.—Lawrence & Hanson, 20 miles v.i.r. wire (No. 18 gauge), 

195. 

Dundee Works committee have accepted the tender of T. C. Keay 
for wiring St. Paul's (South) Parish Church. 


BUSINESS NOTICES 


Mr. H. M. Sayers notifies that, as he has accepted a foreign engage- 
ment, the business carried on by him at 39, Victoria-street, S.W., 
has been transferred to his eldest son (Mr. Wm. Higley Sayers), who 
will carry it on in his own name and on his own account. Matters 
of account relating to Mr. H. M. Sayers’ practice will be dealt with 
by Mr. А. С. Sayers, С.А. (Messrs, Sayers & Wesson), 19, Hanover- 
square, W. 

We are informed that it has been arranged that Мг. R. B. Slacke. 
who, as a director of the Key Engineering Co., is known to many of 
our readers as one of the pioneers of the large gas engine movement 
in this country, is to join the staff of Messrs. Galloways (Ltd.), who 
are now manufacturing the Ehrhardt & Sehmer gas engine at their 
works at Manchester. The Key Engineering Co. will continue to 
act as agents for the Ehrhardt & Sehmer gas engine and will be 
prepared, as hitherto, to quote alternatively for these engines made 
at either the English or German works. 


Herr F. W. Busch, of Lüdenscheid, Germany, asks us to state 
that Mr. А. Brauckmann has ceased to represent him and that he 
has appointed Mr. E. C. Seear, 16 and 17, Devonshire-square, E.C., 
his sole agent for the United Kingdom. 


Walter О. Коорег and John С. G. McFerran, electrical and con- 
sulting engineers, 26, Victoria-street, London, S.W., and Stafford, 
have dissolved partnership. Debts by Mr. Rooper. 


Sale by Auction.— Messrs. Fuller, Horsey, Sons & Cassell have been 
instructed to sell by auction at Н.М. Dockyard, Portsmouth, on 


— 
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July 18 and following days, at 11 a.m., some old and surplus stores, 
including quantities of scrap brass, old tubes and other scrap metal, 
scrap steel and iron, lead, old wire rope, electric cable, electric fans, 
various electrical gear and stores, lathes, engines, &c. May be 
viewed three days prior to and on morning of sale, and catalogues 
(6d. each) may be obtained at the Dockyard or of the Auctioneers, 
11, Billiter-square, London, Е.С. Further particulars are given in 
an advertisement. | 

Plant for Sale.—Messrs. Hazell, Watson & Viney advertise for sale 
some modern electric generating plant, including three Browett- 
Lindley high-speed engines direct-coupled to Johnson-Lundell gen: 
ratora of 129 kw. each. 

Some second-hand electric 
another column. 

Motor Wanted.—aAn advertiser in the Midlands requires an electric 
motor 150 B.H.P., d.c., 250 volts. 

Premises to Let.— Messrs. Jubber & Co.. 61, Great Portland-street, 
London, W., have premises in Charing Cro 
show rooms for electric light fittings, &e. 

Patent Development.— The proprietor of patent No. 13,801 1907, 
for '* Apparatus for treating liquids electri | tie lly,” desires to enter 
into arrangements for exploiting and working the same in this 
country. Applications to Messrs. Haseltine, Lake & Co., 7 and 8. 
Southampton-buildings, Cliancery-lane, London, W.C, 

«АЕС. Zeitung." —Tic current number of.the “ A.IZ.G. Zel 
tung " is full of interest, The first article deals with hydro-electric 
plant, and is the fourth of a series by Мг. Gaze. Other illustrated 
articles deal with the power station at Havana, the measurement ol 
electric currents, and new applications of electricity. 

* Installation News." - The June issue contains 
Holophane system of illumination and on fans and small motors, 
The article on * Points affecting Conduit Systems ` is continued, and 
there is an interesting article on `“ Distribution Boards.” 

Publicity Committee's Literature. We have | led attention on 
former occasions to examples of the Electric Supply Publicity com 


mittee’s literature issued in furtherance of the scheme to bring 


motors are advertised for sale in 


roa | to let. suitable tor 


ome notes on the 


prominently before 
the public the ad- 
vantages which elec- 


EIU КУ 


tricity offers over AND 
gas and other means haste | 
of lighting, power PURE AIK. 


aud heating. The 
committee are con- 
tinually issuing illus- 
trated posters, pam- 
phlets, leaflets, &c., 
many of which have 
been most effective. 
We have now re- 
ceived from Mr. H. 
B. Renwick, secre- 
tary of the com- 
mittee organising 
the London district, 
a set of illustrated 
cards and folded 
leaflets, which are 
topical and useful 
reminders of the 
facilities of elec- 
tricity supply in the 
home. the shop. the 
workroom. the res- 
taurant, &c., during 
the hot weather, and 
we illustrate the 
frontispiece of one 
of these leaflets en. 
titled “ Electricity 
and Pure Air,” 
which Чейз with 
the ventilation о! 
stuffy places b; 
different types ol 
fans which are neatly illustrated. Th 
literature, along with othe | 
claims of electricity before the public, 
sumers into actual consumers by 
means at their command for increasing comfort and improving 
health. The size of the different items of printed matter, which 


E 


| no doubt that this 
nethod T4 nted TOI bringing the 


will make possible con- 
graphically 


showing them the 


the trade can obtain through the committee from the offices at 
Moorgate-court, Moorgate-place, E.C., will be found very useful, and 
their general circulation must prove advantageous to the industry. 
Intensive Illumination.—The inset which will be found in the 
current issue of THE ELECTRICIAN between pages 388 and 389 is а 
significant example of the brilliancy of Че illumination of public 
thoroughfares which can be obtained from the latest development 
of the electric incandescent lamp. There are moments in all indus- 
trial developments when the “ striking example " is the most effec- 
tive objeet lesson, and we think it will be admitted that this is the 
case in the illustration of the lighting of Queen-street, Glasgow, 
which the inset is designed to bring to our readers’ attention. The 
General Electric Co., on whose behalf the photo has been taken, with 
a view of showing graphically the effect of the use of Osram lamps 
in street lighting, claim this to be one of the finest examples of night 
photography yet obtained. There are 30 lamps installed in Queen- 
street, Glasgow, on 23 posts. These consist of 16 100- watt and 14 
55-watt lamps. The voltage at Glasgow is 260. "The installation 


was started оп April 1, and we are informed that the lamps have 
burned for 365 hours with the best possible results. 


CATALOGUES, &c. 


FUSIBLE CuTovTS.— The British Thomson- Houston Co., of Rugby, 
are issuing a circular giving illustrated particulars and prices of their 
fusible cut-outs and fuses. 

MOTOR Srarters.—From Mr. Geo. Ellison, ої Birmiagham. we 
lin ve received a copy of sheet No. 181, which deals with the face plate 
type of ** Star-Delta " starters for three-phase squirrel-cage motors, 

лет AND Hoist TRAVEL METER.—Messrs. Marryat & Place issue 
о leaflet dealing with a lift and hoist travelling meter made by them, 
designed to show on a scale each time the lift goes up or down. It 
should prove a useful check on the energy consumption of the lift. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

John А. Е. Milton, electrician, lately trading at 18, High-street. 
Crewe, has been adjudicated bankrupt. First meeting of creditors 
June 23 at the O.R.’s, King-street, Newcastle, Staffs., and the public 
examination on July 22 at the Petty Sessional Court House, Crewe. 

A receiving order has been made against John A. Е. Milton, 
electrician, 258, Hungerford-road (lately trading at 18, High-street), 
( rewe. 


John P. L. Donlevy, consulting electrician, 123, Tulse-hill, 
London, S.W., has been adjudicated bankrupt. 

А first and final dividend of 44d. is payable at 28, King-street: 
Cheapside, London, E.C., to creditors of Joseph G. S. Cunnington 
(separate estate), electrical engineer and_ contractor, formerly 
trading with Harry P. Allison, as Laing, Wharton & Cunnington, 
at 7, Gt. Newport-street, London, W.C. 

A first and final dividend of 5s. 9d. will be payable on June 25 at 
2. Offa-street. Hereford, to creditors of Robt. E. Walker, electrical 
engineer, &c., 16, Widemarsh, and Eigne-road, Hereford. 

The Typewriting Telegraph Corpn. (Ltd.) is being wound up 
voluntarily. Mr. С. №. Beale, 72, Bishopsgate-street Within, 
London, E.C., is liquidator. 

A meeting will be held at 28. Baldwin-street, Bristol, on July 12 


to receive an account of the winding up of the Unity Motor Electrical 
& General Engineering Co. (Ltd.) | 


PATENT RECORD. 


—_ 
APPLICATIONS FOR PATENTS. 
Note. —The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
apen for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are t 


hose of communicators 
ої inventions, When complete Specification accomvanies application, an asterisk is affixed. 


April 7, 1910. | 
8,371 Boorn & Воотн. Installations of electric incandescent lamps connected in 
series. 


8,375 Tucker. Electrical switches. 
8,380 Burkitt. Arc lamps. 


8,409 Sıemens Bros. DYNAMO Works & PARKER. 
machines.* 


8,410 Sıemens Bros. Dynamo Works. (Siemens Schuckertwerke C.m.b.H., Germany.) 
Armature windings for dynamo-electric machines. E 
8,411 Ѕівмемѕ SCHUCKERT WERKE С.м.в.Н. Electric searchlights. (Addition to 
No. 12,556,08. Date applied for. 8/4,/09.)*f 
8,418 LUNDBERG, LUNDBERG & LUNDBERG. 
8.444 WILKINSON. 
8,450 HATFIELD. 


Ventilation of dynamo-electric 


| Electric switches.* 
Conduits and conduit fittings for electric wiring. 


Electrical maximum demand indicators and like apparatus. 


April 8, 1910. 
8,460 Sykes & Sucpen, & Suspen. Double-break electric switches. 
8,507 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Сегтапу.) 
Searchlights or projectors. * 
8,510 Harrison. Arc lamps. 


8.513 Hespen. Electric lamp and process for manufacturing same. 


8.551 Sıemens Bros. & Со. & Ніко. Telephone switchboards.* 
8.556 CATTORI. Systems of electric power distribution. 
8,559 LEMMENS. 


is. Charging electric accumulators and/or maintaining them in a charged 
condition. 
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April 9. 1910. 
8,621 ALLGEMEINE ELEKTRICITATS Ges. Control of alternating electric current in- 
duction motors. (Date applied for, 10/4/09.)*t 


April 11, 1910. 


8.698 Рокреѕ. Electric lamps. Р 
8.711 PETERsSON. Electric resistance furnaces. (Addition to No. 6,035/10.)* 
8,730 TEMPLE. Counting the evolutions of revolving parts by the employment of an 


electric current. 
| April 12, 1910. 
8,810 ELEMENTBAU С.м,в.Н. & Lessinc. Galvanic batteries. (Addition to No. 
Ж 04.) 

8.828 BARNES. Switches. 

8,831 JELLINEK & Tovaros. Suspension of trolley wires. 
8.858 RAwLinGs. Earthing device for electric switches. * 
8.862 Samara, Actuating conduit traps and car ploughs for electric conduit tramways. * 


April 13, 1910. 

8,922 CHAMBERLAIN & HooKHAM & SPRAGUE. Prepayment electricity meters. (Ad- 

dition to No. 3,250/10.)* : 
8.927 Rouse. Switch plug. 
8.943 PEARSON. Electric switches. 
8.977 Davis & SigeE, GorMAN & Со. Electrical plug connections.) 
8,984 B.T.-H. Co. & Gray. Electric incandescent lamps. 
8,988 CRIGGAL & BRITISH VITRITE Works. Process of manufactu.e of bases for electric 


lamps. 
Avril 14. 1910. 
8.996 Anson, HENDERSON & NEwLANps. Galvanic batteries. 
9,046 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Polyphase electric compensated series motor.* 
9,071 Nasu & Western Есестк!с Co. Covers for electric magnetic relays. (Date 
(Date applied for, 14/5/09.)*t 


(Date applied for, 19/7/09.)*t 


applied for. 11/1/10. Comprised in application No. 752, dated 11/1/10.) 
9,076 Siemens & Co. Electrodes for electric arc lamps. 
9,082 CowrEgR-CorEs. Electro-deposition of iron. 
9,094 Роштг. Protecting tubes and vessels from galvanic or electric currents. (Date 
applied for, 22;4 09.)* 
9,097 ApAMs МЕС. Со. (Cutler Hammer Mfg. Co., U.S.) Controllers for electric motors.* 
9,101 ApAMs Мес. Co. (Cutler Hammer Mig. Co., U.S.) Means for starting and con- 
trolling electric motors. * 
9,103 Воокев, Ocitvy-Wess & REINECKE. Arc lamps. 


April 15, 1910. 
9.153 Trier. Electric switches. cut-outs and the like. 
9,164 Snow & Rapley. Electrical signalling apparatus.* 
9.171 ApAMs Мес. Со. (Cutler Hammer Mie. Co.. U.S.) Controllers for electric Motors, * 
9,176 NEgwLANps & PARKINSON. Preparation to be employed in making electrolyte for 
ритагу batteries. (Addition to No. 11,926,09.)* 
9.182 ANE CABLE Co. Fireproofed electric cables, acid-proofed electric cables and 
the like. 
9,191 Booker & Wess. Arc lamps. 
9,199 Ардм$ МЕС. Со. (Cutler Hammer Mfg. Co., U.S.) 
9.208 CowrER-CorEs. Electro-deposition of iron. 
9,209 ALLGEMEINE ELEKTRICITATS-CEs, Arc lamps. (Date applied for, 22/4/09.)*t 


April 16, 1910. | ‚ | 
Varying the power of an explosion motor combined with an electric 


Controlling electric motors .* 


9,222 MISSOTTEN. 
machine. * 
9,225 WESTMINSTER ENGINEERING Co. & Way. Arc lamps of the projector type. 
9,250 WEBER. Mercury-carbon filament incandescent lamp. (Date applied for, 
09.) *t 


9:1 ‚09. 
9,276 & 9,278 Арлмз МЕС. Co. (Cutler Hammer Mfg. Co., U.S.) Controllers for elec- 
tric motors. * | | 
9,304 HEATHER. Controlling the starting and retarding of induction motors. 


SPECIFICATIONS PUBLISHED. 


1993 SPECIFICATIONS. 


27.858 TANNER & CLAREMONT. Distribution of electric energy and cables therefor. 

(Post-dated 84,09.) 
1909 SPECIFICATIONS. 

5,891 Rawiincs, Hanpccck & Dykes. Fixings for making attachments to walls or 
ceilings for electrical conductors. . 

6.008 FEssENDEN. Producing indications by received electromagnetic waves. 

8,620 Stevenson & WiLLiAMs. Rapid " make and break " electrical switch moverrents. 

8,692 RcsE. Mechanism in quick make and quick break electrical Switches. 

8.979 B.T.-H. Co., WEbMoRE & WHITCHER. Electric distribution systems. 

9.318 HoRvATH. Electric incandescent metal or other filament lamps. : 

9,338 FELTEN & Gu1LLEAUME-LAHMEYERWERKE AKT.-GEs. Control of electric motors. 
(Date applied for, 30:11:08.) 

10.288 RAwLINos, Electric candle lamp. 

10.793 ScuwERIN. Production of electric currents. 

11,413 Pinson. Electric current distributors. 

11,954 Hatry. Electric fuse carriers. 

15.147 Соскзнотт. Trolley heads of electric tramcars. ; 

16.476 Attpays & Onions PNEUMATIC ENGINEERING Co. & ]озвым. Electrically- 

driven centrifugal fans. 

17.368 GOTTSCHALK. Telephone transmitters. | 

19.209 В.Т.-Н. Со. (С.Е. Co., U.S.) Enclosed electric fuse indicators. 

19,826 LUNDSTEEN & AKTIESELSKABET INTERNATIONAL ELEKTRISK TRAPPEAUTOMAT. 
Electric switches. 

20,055 B.T.-H. Co. (С.Е. Co., U.S.) 
Systems. 

21,540 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke Ges.) Polyphase 

24 commutator dynamo-electric machines. 

| 190 Mitter, Illuminated electric signs. 

4.769 WATERHOUSE. Ceiling roses for electric lamps. 
118 Imray. (Soc. of Chemical Industry in Basle.) 
25 tinuous electrolysis of aqueous solutions. 

e Morse. Electric switches. 
n JAKOBSEN & JENsEN. Electric switches. 
2 006 Jaecer. Incandescent electric lamps. 
6,466 Siemens Bros. & Co. (Siemens & Halske Akt.-G:s.) 
alternating electric current. . 
26.907 Кӧнгек. Current collector for electrically-propelled vehicles. 
for. 4.10.09. Addition to No. 26.347,99. 
27.22] ACCUMULATOREN-FABRIK Акт.-Сез. Electric storage ba:t:ry plates. 
22 applied for, 11.299.) 
7.252 BLATHv. Rotating field magnets for turbo-generators. | 
27,641 Ввозн ELECTRICAL ENGINEERING Co. & Portex. End connec‘ions of the rotor 
22.972 and stator bars of dynamo-electric machines. ^ 
x Hav. Electric furnaces, (Date applied for, 19/6/09.) 
9.088 Sıemens Bros, DYNAMO Works. (Siemens Schuckertwerke Ges.) 
25 verter dynamo-electric machines. 
992 LUNDBERS, LUNDBERG & LUNDBERG. 


(Date applied for, 7/5/08.) 


Regulaticn of load equalisers for electric supply 


Processes and apparatus for con- 


(Date applied for, 11/8;09.) 

Rectifiers for high-tension 
(Date applied 
(Date 


Rotary con- 


Plug апі socket connections. 


29.719 Kevin & James Waite, CHETWYND & CLARK. Magnetic compasses. (Dat 
4 applied for, 19/8/09.) | ; " 
0,049 Возсн. Sparking plugs for internal combustion engines. (Date applied fo: 


30,176 ALLMANNA Svenska ELEKTRISKA AKTIEBOLAGET. Revolving magnets for 
dynamo-e!:ctric machines, (Date applied for, 12/7/09.) 


1910 SPECIFICATIONS. 


$> cn es for telephone or other weak current apparatus. (Date applied 
or, 12/1 99.) 
457 MARsHALL. Electric hoists, 


748 Heimann & ScHAFFER. Working arc lamps in series with incandescent lamps. 
(Date applied for, 13/1/09.) 
999 Siemens & HatsKe Akt.-Ges. Connections of telephone apparatus. (Date 
applied for, 10,2, 09.) 
1,009 Franz CLouTH RHEINISCHE GUMMIWAREN FABRIK. 
electricity conductors. (Date applied for, 29 9 :09.) : 
1,087 Soc. ANON. ATELIERS JAsPAR & MELLER. Automatic electromagnetic regulators. 
(Date applied for, 15/1/09). 
1,292 SIEMENS SCHUCKERTWERKE GBS. 
(Date applied for, 62.09.) 
1,404 Siemens Bros. Dynamo Works & Kross. : 
Cooling the windings of the rotors of dynamo-electric machinery. 
No. 1,679, 09.) 
1,707 Boutt. (Maxwell) Telephone transmitters. 
2,031 В.Т.-Н. Co. & D'Arcy. Bearings for the spindles of electric measuring instrn- 


Insulators for high-tension 


Commutators of dynamo-electric machines. 


(Siemens-Schuckertwerke Ges.) 
(Addition to 


ments. 

2,608 SIME Ж HALsKB Акт.-Сеѕ, Telephone exchanges. (Date applied for, 
2.2/09. 

2,814 ScHurz. Unipolar turbo-dynamos. (Date applied for. 4/4/09.) 

4,171 WESTINGHOUSE Егесткіс Co. Electromagnetic brakes. (Date applied for 


73:99.) 
5,044 В.Т.-Н. Со. (С.Е. Co., U.S.) 


Control of alternating-current electric motors. 
(Date applied for, 24/3/09.) 


COMPANIES’ MEETINGS AND REPORTS. 


exec ros 


ARON ELECTRICITY METER (LTD.)—The directors’ report for the year 
ended March 31 states that the net profit, after providing for general 
charges and depreciation, was £21,117. 17s. 3d., making, with £6,549.8s.1d 
brought forward, a total available profit of £27,667. 5s. 4d. The directors 
distributed in December last a dividend of 3 per cent. on the preference 
shares, absorbing £3,746. 17s. 6d., leaving £23,920. 7s. 10d. to be disposed 
of. The directors recommend payment of a further 9 per cent. on the 
preference shares, representing 3 per cent. the remainder of arrears and 
the full 6 per cent. dividend for the past financial year, amounting 
altogether to £11,240. 12s. 10d., and a transfer to reserve towards goodwill 
and patents of £6,000, leaving a balance of £6,679. 15s., out of which it is 
proposed to appropriate £1,326. 3s. 10d. to pay off arrears of management 
commission and directors’ fees, and to carry forward £5,353. 118. 2d. By 
the distribution of this year's profits as proposed, the preference share- 
holders will have received, apart from their yearly dividend, the residue 
of the arrears due to them. The board hope that the ordinary sharo- 
holders may in the near future participate in the distribution of dividends. 
The past year's trading has been most satisfactory, the sales having ex- 
ceeded those of any previous year. The increased demand for the com- 
pany's products has employed the factories to the full. The taximeter 
business is progressing satisfactorily in England, Belgium and Austria, 
though it has not yet contributed to the profits. "The transfer books and 
register of members will be closed from 20th inst. to July 2 inclusive. 


BIRMINGHAM & MIDLAND TRAMWAYS (LTD.)— At the meeting on Mon- 
Пау Mr. C. S. B. Hilton said, in regard to the new system of fares which 
they hoped would improve their revenue, they had not vet had sufficient 
experience of its working to arrive at апу conclusion. There Was, 
however, & very satisfactory improvement in the sale of electricity for 
power and light. The total number of units sold showed an increase of 
38 per cent., the revenue showed an increase of 23 per cent. and tho 
balance of revenue over expenses an increase of 32 per cent. That im- 
provement was being well maintained during the present усаг, and t hey 
had been obliged to order additional plant. They were also interes ted 
in the Shropshire Power Со, and in the developments of the very large 
area of the company, and thev looked for а very considerable improve- 
ment in revenue when the Shropshire Co. had been able to develop their 
area. 

BRITISH ELECTRIC TRACTION CO. (LTD.)—The directors’ report for the 
year ended March 31 states that the £3,000 5 per cent. perpetual deben- 
ture stock and £53,206. 41 per cent. second debenture stock of the сот- 
pany were- purchased in the open market; the issued debenture stocks 
have been reduced by those amounts, and the diflerence of £16,383. 1 1:3. 
between the purchase price and the nominal value has been transferred 
to reserve. © The amount of reserve at March ЗІ was £618,581. 17s. 3d., 
and this figure will be further increased by £15,000 proposed to be trans- 
ferred to reserve out of the profits of last vear. In addition, reserves amount- 
ing to £58,752. 2s. 3d. have been made from time to time out of profits 
against loss and depreciation of specific assets. The various associated 
companies have created depreciation and reserve funds of thcir own, 
which amounted at Dec. 31, 1909, to £1,175.997. Investments and 
undertakings stand at £4,997,845. 17s. 4d., and consist of shares and 
debentures in associated tramway, electricity supplv, manufacturing 
and other companies, Consols and sundry securities and undertakings. 
The expenditure on and in connection with the new building in Kingsway 
amounts to £42,036, 185. 4d. It has been arranged to grant a lease of 
this building to the British Electrical Federation for 21 vears. Expen. 
diture on Acts of Parliament, &c., has increased, and now stands at 
£26,783. 165. За. It is being written down annually by 20 per cent. 

The net profit. after reserving £12,500 against depreciation of und er- 
takings worked bv the company, buildings and frechold land, doubtful 
debts and expenditure on undertakings not proceeded with. and after 
transferring to reserve the profit of £10,397. 18s. 10d. on sales of invest- 
ments, is £130,564. 5s., added to £20,203. 10s. 10d. brought forward, 
making £150,767. 15s. 104. After deducting interest on the 5 per cent, 
perpetual debenture stock and the 45 per cent. second debenture stock 
for the усаг (£07,484. 15s. 4d.) there remains £53,283. Os. 6d., out of which 
it is proposed to pay a dividend of 33. per share on the preference shares, 
amounting to £24,215. lls., and to transfer £15,000 to reserve, leaving 
£14,067. 9s. 6d., which the directors propose should be carried forward. 
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This dividend will bring the payment of the full dividend on the 6 per 
cent. cumulative preference shares to June 30, 1908, and the reserve will 
be increased from £618,581, 17s. За. to £633,581. 17s. За. The уе for 
the past vear on the total investments and undertakings standing in the 


books at £4,997,845 was 2-63 per cent., compared with 2-5 per cent. for 


the preceding усаг оп £5,037,095. 

For some years past the directors have made every effort by increasing 
fares, eliminating unremunerative services and by similar means to in- 
crease the profits of the tramway undertakings, and they have been suc- 
cessful in arresting the steady decline in the receipts per passenger. The 
directors have during the past усаг given much time and attention to 
the examination of various schemes for increasing the net profit on the 
working of tramways, keeping in view the importance of not increasing 
the fares to an extent likely to deter tratħe. As a result the Fair Fare ” 
system has been devised, and many of the federated companies have 
adopted the system, The directors state that during the past few months 


there has been a marked improvement in the traffic receipts on the tram- 


way undertakings, but there has not yet been sufficient experience of the 
system to enable them to say definitely to what extent the improvement 
is the result of its adoption or is due to better weather conditions and 
improved trade, 

The various lighting undertakings in which the company is interested 
show steady improvement, but owing to the introduction of metal fila- 
ment lamps the advance in net profits has to some extent been checked. 
The electrical manufacturing industry 13 still in à very unsatisfactory con- 
dition, and the accounts of the Brush Electrical Engineering Co. for the 
past vear show а loss. With regard to the other branches of the company's 
operations and particularly the development of new electrical enterprises, 
the directors feel that opportunities for promoting new tramway and 
lighting undertakings in this country with а prospect of reasonable profit 
are rarc. 

Having regard to the general positiun of the company the poliey by 
which the directors are guided may be stated as follows: ‘To meet depre- 
ciation, the associated companies have made various reserves which 
amount to £1,175,997 : moreover the B. IZ T. Со. itself has a reserve of 
£633,581. 175. 3d., which is also available to meet depreciation. The 
increase of these reserves is а matter to which the attention of the direc- 
tors is constantly given, and while they recognise that the depreciation 
of assets which has occurred may be in excess of the existing reserves, 
they consider that it would be incorreet under the existing conditions to 
make any valuation based upon the present market quotations of the 
company's own shares and debenture stocks, which in the opinion of the 
directors show an unduly exaggerated depreciation. They propose for 
the immediate future to deal with the depreciation as and when its amount 
is ascertained, and so long as such depreciation continues to transfer to 
reserve any prolits or losses (other than acerued dividends or interest) 
made Бу realisation of present investments. The accounts for the vear 
are made up on this principle. They recommend also an annual addition 
to reserve out of net profits. With regard to the management of the 
associated companies, an efficient organisation for the administration 
and working of the various undertakings has been established bv means 
of the British Electrical Federation, and the results show that, com- 
pared with other enterprises of a similar kind, the associated undertakings 
are being economically worked. 

GLOBE TELEGRAPH & TRUST OO. (LTD.)-—'l'he net revenue of the 
company for the year ended May 31, after deduction of expenses, amount 
to £209,117. 17s. 11d., making. with £27,305. 5s. brought forward, 
£236,423. 28. Иа. From this there has been distributed £131.085. 9s. 
in interim dividends, leaving an available balance of £105,337. 138. Иа. 
The directors now recommend payment of the following final dividends— 
viz., Js. per share (less tax) on the preference shares, making 6 per cent. 
{ог the year (less tax), and 5s. 9d. per share net on the ordinary shares, 
making oj per cent. net for the year. These dividends absorb 
£77,656. 8s. 114. and leave £27,681. 5s. to be carried forward. 

B. WAYGOOD & CO. (LTD.)—The profits earned during the year ended 
March 31 (including £3,159. 10s. 84. brought forward) amounted to 
£23,759. Ms. 6d. After paying directors’ fees, &c. (52,800), preference 
dividend (£8,100), placing £1,000 to reserve, writing 81.090. 3s. off experi- 
mental work, and paying interim dividend on ordinary shares (£3.375). 
the balance was £7,390. ds. 64. A further ordinary dividend is declared 
at the rate of 7 per cent. (making 6 per cent. for the year) (£4,725), leaving 
£2,665 5s. bd. to be carried forward. 
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NEW COMPANIES, STATUTORY RETURNS 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 

{ EAKE-SUMNER GUN PIRE CONTROL 8YND. (LTD.) (110,104.)—Reg. 
June 9, capital £1,500 in £1 shares, to carry on the business of engi- 
neers, manufacturers of and dealers in apparatus used in connection 
with electric signalli6g, &c., and to acquire from Н, C. Leake and О. 
Sumner and turn to account certain inventions relating to gun fire 
control and improvements therein, &c. Private company. Кер. otlice, 
39, Victoria-street, London, S. W. 


TELEGRAPH CONDENSER (LTD.) (110,048.)—Reg. June 7, capital 
£5,000 in £1 shares, to take over the business of the Telegraph Соп- 
denser Со. and to carry on the business of manufacturers of and dealers 
in electrical apparatus, &c. Private company. First directors, J. А. L. 
Dearlove and S. С. Brown. Reg. oftice, The Factory, Vauxha'l-street, 
London, S.E, 


STATUTORY RETURNS. 


ELECTROPHONE (LTD.) —In return to March 31 capital is £15,000 in 
10s. shares. All shares taken up. 103. per share called up on 7 and 
ls. per share on 7,027. £354. 12s. paid, leaving 5s. in arrears. 
£12,239. 15s. considered as paid, being 10s. per share оп 22,966 and 55. 
per share on 7,027. Mortgages and charges, nil. 


8. Н. HEYWOOD & CO. (LTD.)—Return to March 30 gives capital as 
£12,000 in £1 shares. 8,007 shares taken up. £7 paid. £8,000 con- 
eidered as paid. Mortgages and charges, nil. 


HOWARD ASPHALT TROUGHING CO. (LTD.)— According to return to 
April 13 capital is £20,000 in £1 shares (1,000 deferre:), 5,007 ordi- 
nary and 1,000 deferred shares taken up. £4,007 paid. £2,000 con. 
sidered as paid. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


ALUMINIUM CORPN. (LTD.)—Trust deed, dated May 18, 1910, to 
secure £50,000 debenture stock. Property charged, lands and premises 
in Caerhun, Dolgarrog Abbey, Dolgarrog, Llanrhychwyn, Trefriw and 
Maenan, rights and privileges, &с. Trustees, London General Invest- 
ment Trust. 

ELECTRIC BATTERIES & CARBONS (LTD.) —Debenture, dated April 25, 
1910, to secure £1,000, charged on the company’s undertaking and 
property, present and future, including uncalled capital. Holder, 
R. G. Orr. | 

FILAMENTS (LTD.)—Issue on June 1 of £80 debentures, part of a 
serics of which particulars have already been tiled. 


HINDHEAD & DISTRICT ELECTRIC LIGHT CO. (LTD.) —Issue on May 13 
of £1,050 debentures, part of а series of which particulars have already 


been filed. 
RECEIVERSHIP. 


SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.)—A notice of 
the appointment of C. Eves, of Capel House, New Broad-street, E.C., 
as receiver and manager, by order of Court dated June 2, 1910, has 
been tiled. 
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CITY NOTES. 


d 


MEMORANDA (June 16).—Bank rate 5 per cent. (since June 9, 1910). 
Price of silver, 2484. per oz. Consols 811—821 for money and for 
account. Consols Pay Day, July 1; Stock and Shares Continuation 
Days, June 27 and July 12; Ticket Days, June 28 and July 15; 
Pay Days, June 29 and July 4; Mining Shares Carry Over Day, 

une . 

Prices or METALS (London).—Copper, cash, 53}; three months. 
55%. Lead, English, 121—151 ; foreign, 123-~123. Spelter, 211—224, 
Tin, English, 1464—1484 ; foreign cash, 1474; three months, 148}. 
Iron, Cleveland, cash, 49/-, three months, 49/10). 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD. )—The units delivered to 
consumers during the four weeks ended April 29 were 780,512, compared 
with 573,738 units for the corresponding four weeks of 1909. 

CANADIAN GENERAL ELECTRIC CO. (LTD.)— The directors have 
declared a dividead of 13 per cent. on the common stock for the quarter 
to 30th inst. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer 
books and registers of holders of the 5 per cent. first and 41 per cent. 
second debenture stock of this company will be closed from 17th te 30th 
inst. inclusive. 

COMPANIES STRUCK OFF THE REGISTER.—It is notified that the 
following were struck off the Register of Joint Stock Companies on 
June 10 :— NEP" 

Beeston Accumulator Synd., Birmingham Electrobus Co.. British & 
Foreign Light Railway Synd., Electric Canal Haulage Co., Electric Mer- 
cantile Agency, International Telegraphic Appliances, Lancashire 
Yorkshire Electrobus Co., Liverpool Eloctrobus Co., Manchester Elec. 
trobus Co., Nottingham Electrobus Co., Nottingham Gas & Electric 
Fittings Co., Provincial Electrobus Co., Richardson Electrical Co. 
Scottish Llectrobus Co., Tramways Development Co. 

INDIA-RUBBER, GUTTA PERCHA & TELEGRAPH WORKS CO. (LTD.)— 
The directors have declared an interim dividend of 5s. per share (24 por 
cent.), tax free, on the ordinary shares. 

NOTTING HILL ELECTRIC ILIGHTINC CO. (LTD.)—The directors have 
dechired a dividend of З per cent., plus a bonus of 1} per cent. (together 
Ys. per share), less tax, on the ordinary and preference shares. 

PROVINCIAL TRAMWAYS CO. (LTD.)—'l'he directors have declared ot 
interim dividend of 8d. per share upon the ordinary shares on accoun 
of the financial year ending Sept. 30. 

UNITED ELECTRIC TRAMWAYS OF MONTEVIDEO (LTD.)—Mr. el 
Touche, who presided at the mceting on Wednesday, said that the perio 
under review was the first complete year of working by electric traction, 
and the results had been up to expectations. The dividend e 
had been declared on the ordinary shares was equal to 6 per cent. for 
the year. 

VERITY'8 (LTD.)— The directors have declared a dividend at the i 
of 5 per cent. on the ordinary shares for the half-year, making 9 per gus 
for the year. L 

VIOTORIA FALLS & TRANSVAAL POWER СО. (LTD.)—Mr. H. “= 
Cripps has joined the Board of this company. 
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"1. 122 ó| 10 1,373 349 per Cent. Pref.. ЖКУ" 5 arch .... 
; n| + 0 о Serge ти MEC Markets Deb. Stack (red. 22122) E |5 9 6| Feb Aue : 
am — 8 2 » 3| m + 2*5 iS P 13 aD. | Sete овда kets Electric Sup, Ога... Өз. =e ата: jen Aug А 
12 А 175 | + 22 2,5 125 % | Do. 5% Ist Mort. Stock (red). ces AM an, July 
! | " 3 18 , 18 E uth Metr , ock (red.). 2(—31 .. eb - 
' 90 | — 2| 10 1 106 10/8 | D op'n Elec. Lt. & Power Ord. .... 27 611 «tees E 
3 a =з ДЕ ET з 0: d ү АШЫШ. u^ 2 7 per Cent Cum. i Power Ord. .... 101 —104 | 4 16 о | April... X 
i k € М t о e6600e000032286 3 ` эз è 
| св m ыы © О ob alk, £36 ЖА : 
T Р |. 28,985 , o Do. üm Hanc rer T 9 0 , АЦЕ 4. 
{ „ И 7 115 120 | 22 9 |+ 5 4} рег Cent e sereoo i—1 April, Oc T 
м6? | IET IB 3278 к 135 96 | Ро. 40 per Gent. [st Mort Deb. ,....... 2—2 .. | Apri Oct + 
жй | Liverpool C poration з. |, ү 2387 | + 38 0 | 72137 |+ 21% 2/8 | Do. 4] per Cent. Cum. Pre pee j E 51i 0 Арі! Oct . 
i Corporation .... ” si отр =" pril, Oc Ж 
Liverpool Overhead RI a 11. 12| — 4 2 436 srr] АКАК [514 6м ‚ Oct 
, "t3 e i5123 | = "a s ; + 14 , 5} ar, Sept . 
ий * wynBayi » 12 363 1,379 |= Electr i 2 0 4 
i aoe yRy. L4 22 | ic Rail Jan, Jul; . 
af | London County Counc... AE See oaa | a Е 6,377 | Р ways and Tramways. Уч; » 
Lowestoft IMS ' г. 5 691 % | Bak 
. Maidston e * ” 11 г .. 4,339 E M er St. & Wat 
nasl , бирее E w 'H „А + 1,138 23 139.0 Eo 0/6 PE и Е Deb. Stock | 96 
T! Mersey Rail » И 171 + 8| 37 9,081 + 8,356 | 44% | D Е per Cent. Cum. Pref. ........... —99 P4 47 D 
«t х 4 Way ...... 1; 11 15.85 J- 5 10 5,534 + Эв] 419) B'hi 4} lst Mort Deb Ries qc Ө; —i T5. July 
"n. rud TE SS io E 2 + 1,108 10 1.200 |= 22B 67 | В ham & Midland ти tock (red.)g. ..... =. 613 pril .. 95: 
Metropolitan ве" |+ 042 19726 |+ 1.173 44? ristol Tramways Heb Drd SOS и 6 | Jan, July 47 
| ddleton | opel 25| 2 | 46.691 |+ 1,125 MD du DE Gul Bed) ceto c LS ms det г. 
и Nelson Corporation ” : 7,639 + 215 23 ха A м и we British Electric Т Debs. pae) Ва 2178 10 9 0 pane eed pa 
at. Neweastleon-Tyne Corp. .. 2 95 | — 155013 |i 28 $ арава T к. БМ ac 100 10: |319 9 x 
(Mon.) м | | A 4 а a esi ыр r ne De. К ethos hoc qure 3 19 0| Feb, Aug $ 
аа; 1 t Oldham EU pes eres 259 | #10 1,468 |— 28 397 | -Cen 41 per Cent. 2nd D еба... eene 3—4 ви une, Dec u 
". Oldham Аа "Jol Е 55 ori ДЕ: T M gen emo b DAY SÍ Ru А e il гер, At x 
AW BENE Corporation "EE. 514 + = | $10 en 4 3129 275 | Do. уре Conr а Hes {хек | 69 x 6 3 0 Met 25 
ve | 22 1849 |= 114 | % | Do. 4 Ud Cle”, и 55 —8 El Ре, AQ 681 
й pr » 8 ; 9 |= 131 4% | Chari Ger Cant, Debi.. ана иа 53 —83 Т О eb, Aug 8i 
pet г 10 1 1 = 3 $3 ee 2/6 Ciera Х, Euston & Hm ae TIPP | 101 —*9 | 4 12.0 Feb, Aug 69} 
i E^ 4 an + 5) | 23 x: 573 [+ 45, id pf BIER pairs ылы Е PRG Stk! 95 i |3 17. 6 jose An з 
ей v А 11 2 107 — 73 n 5,889 |+ 13% С: рег Cent Ist Mo d "0 um Pref. | y E Whe - an, July . 
= ds 2,3 у p Zity & Soi ort. De5s. . | 41—5 6 = 
| Rotherham Corporation © з L522 1 =: ER 10 ans iP 200 Do. 5 mater Se Rly. Соп. Оті... о 3 үз 0 = d | 98 
Р - 9 Ys E 25 | (а о | — 567 Eo: И Eis P. ref. (1891) ... м а [73-92 : | Apri Oct | ee 
oH T ` ‚22$ |— о/ . Aure tens C asp | —109 | 4 | eb, A ae 
е tert nn bs à 4 195 + > 5 6.133 |— 29 Бе Кыл ак oF —106 | 4 n ө | Feb, Аче 33} 321 
S 3 995 | + 534 1.937 I+ 6/0 о. 4 рег Cent СЫА аи —104 | 4 16 | Feb, Au Б 
fs yr wee 12 6 or Px 23 109 49,024 — 12/0 ЕЕ ges Trams ‘a ue ent: "DUET х К ү | Pt aper 4 '7 | Бер, Aue i .. 
їй ER": T 084 | + 620/49 959 |— i: shead and District T vent. Pref..... —10> | 4 '0 eb, Au ve Bex 
Ё ЗЕ i тю Ai esos || dp | So Northern, k City Ry. Pret, Ord i S MEER: Noy | =| 
787 E m2 17.1 - mI p^ Do. 4 er Ce 3 rompton 45; tales) 1—1 | I^ 5. | ‚ Aug 9/6 2% 
$ 8 387 01 |4- 5| 2/0 | Hasti per Cent. Deb. Sto % С. Pf. . .. 
it |- Бабе Нуда, JC Bd. 572 22 17,970 о, Hastings & Distric tock ......-, 8 —8} ih Feb 8% 
at $| Zi ms 92 |+ th? | терена ИЕ lee, Trams 6% @ Р.) СИ az. PA | 
i Bam G4 57 |+ ЕЕЕ" vmm BID gie Jan, July | 964) 36 
1,0 ај 389 о 11 11 576 > ў | 1 3 о. 4} рег Cent ian ar ы: X —4 7 2 6 April Or eo | 
Р 3 1,058 | — 42 32 12.84 [= /3 I. of Thanet Е. Т | ес аи 34—4 |? С 0 Маг. > : 
„xt Tynemouth and District. 8 344 | 6 |— 4% | D et E. T. & Lt. 5 per Cent. Pref. .. Puta | АО ar, Sept ө 
p^ à 3 "S + 17 a 22,262 |+ 5/6 Е ent, Deb. SENS dins m aie 0 5 0 Мат, Sept | » d 
Y. 3 223 | — 14 | 22 8 | „| 5% | Lancs. Utd Trams, 5% ENA ORS 63 —68 A E. Mar Soe в 
| 8 — 224 22 83 + .. | London U i ams, 5% Prior Lien Deb. Stk. 9 — | 918 0 ar, sept. =" 
ap 11 534 + 10 23 Smee | + 2. | 4% | Do. 4 LO cane Ik 5% eg an Stk. 80} 8s 5 !8 9 gan, July .. 
11 T 77 , = “+ Мегзеу Со st Mort. Deb f orae авн о 13 eb, Aug a 
eens E BO) + 4 JA BI - и toa fear ся x Be O | tan. July | .. 
p^ 2| 2415 | — 57| 9 $412 |+ | (Ber жр Cont Tramways Ота......... с pedea de A = 
у ED E |. — B2... || Ж [T REY Bee uoto жене НН с | «es фе, 
= 7 : ent. JEXLLILID = | е" . 
b oy B5 | + 225 | ^18 $049 |+ Ip a dag ап Cent. Deb, Stock. - iere + |5 0 April . р 
s | EREE 1 ВЕ: E аы Ф| ш Р 
12 3 43 ‚620 |+ 349 Ро. 3 n Preferen ЕЕ $: —41# | 2 8 an, July è T 
13 125 | + 70 ON УР % | Do. 3 я ASQ MS che Em Ji Fe Aug | 424) Ai 
«E. 262' 22 21.045 Do. 3$ per Cent. ости Pref. ...... 86 —88 | 3 i 0 | Feb, Aur 661 .. 
с y Зач Кү ЧЕРИ 6 | Feb, А 902 89% 
* Partly el * [n calcul ur nn qc 14 е Feb, Aug | 874| € 
electrical. calculating the yi ал, & 
mtm LARES 
| Eme E cu 
; iot for red : 
E Ets quits Be. 
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ELECTRICAL COMPANIES’ SHARE LIST.— Continued. 


x LAST Prioe RATE USINESS » @ Last 
Divi- NAME, Огирино к Price | Rats USINESS 
A lorng Wed. [PBR синт. "p Weex TO | = |Drvr- NAME, w DIvIDEND 
a UR. ed., |PER CENT WEEK то 
Ее Jane 15 | Yogo) "^"^ -'  — ЕТЕ 15- A |рвнр O June 15 | Yisipsp| 02% June 15 
. [Electric Railways and Tramways—/Continued. | с, d saa High: Low 
Ha | 34% | Met. Rly. 3j per Cent.“ A” Deb. Ѕіоск.. 91 —93 |3 15 О Jan, July 92}! 91; Telephones. рва. est. | est 
ay .. Metropolitan District Railway Ord....+.. 221—231 as Feb Aug | 25 ї 224.100] 2$ | Amer. Telephn. & Tslegh. Cap. St. ......| 138 —140 15 14 6 T dra, oe 
© | -: | Do. Extension Pref. (5 per Cent.)...... 69 —71 m Feb, Aug | °° | >. fà 4% | Do. Coll. Trust $1,000 4 per Cent. Bds.| 93 —95 | 4 4 6| Jan. July | "| 
t 34% | Do. Assented Ext. Pref. (Int. Guar. by St. | 4% | Do. 4% Cons. Bonds 1936 .......... 102 —104 13 16 6 we |.’ 
St | Und. Elec. Rlys. Co. of London, Ltd.) 71 —73 |416 6 Feb, Aug 724) .. ISt | 5% | Anglo-Portug'se Tel. 5% Ist Mt. Db. Stk. 100 —102 | 4 18 0 | Mar, Sept; ‘| · 
: 3% Do. 3 per Cent. Consoltd. Rent-charge 75 —77 1318 O | Jan, July 794 .. 5| 3/0 | Chili Telephone ......... Qeesssseesce | 7—8 | 415 9; August... | |" 
t 4% Do. 4 per Cent. Midland Rent-charge/ 100 —103 | 3 17 6! Jan, July | o; | .. | 10/7; | Monte Video Telephone Ord... ........-- —! 7 0 0! Nov... ve 
St. 4% [Do. Guar. Stock 4 per Cent...........| 102 —14 | 3 17 0 ar, Sept | 10391, . Ц 0/6 | Do. SperCent. Рге{.................| 22—11 | 513 9 May, Nov | м! ү; 
St | 6% | De 6 per Cent. Perp. Deb. Stock, ..... 142 —144 | 4 3 3 | Jan, July | 144 .. St. | 6% | National Co. Pref. $їосК................| 1044—10 | 5 14 6 | Feb, Aug 105} 104] 
St | 4% | Do. 4 рег Cent. Ditto... see eee) 96 —98 |4 1 С) Jan, July | °° " ISt | 6% | Do. Def. Stock ..... ТО 124 —126 | 4 15 0 | Feb, Aug 125. 1244 
| 4+ | Potteries Electric Traction Ord. ........ ca April, Oct . .. | 10! 6/0} Do. 6 per Cent. Cum. Ist Pref......... 10 —10} |510 6 | Feb, Aug ' 4, | 
S 0/6 | Do. Sper Cent. Cum. Pref... eere — 614 0 | Feb, Aug | & | $39 10 601 Do. @рег Сети. Cum. 2nd Pref......... {0 —10i | 510 6 | Feb, Aug | 0% 
t. 44%) Do. 4b per Cent, Deb. Stock. . .....-.. 82 5 5 3 | Мау, Nov| °°] œ 5| 2/6 | Do. 5 рег Сеп+. non-Cum. 3rd Pref.....| 5—5 |411 0 Feb, Aug | 2; 
e| 43: 15. Met. Elec. Trams. & Ltg. 6% Cm. Pref.) #44 К a | TL [St |34% Do. Deb. Stock 3} per Cent. (red.)....| 97 —99 |3 11 6 | June, Dec 9 aas 
t 4 Ос. 4 per Cent. Deb. Stock. -sses ees. $8 —2 |511 6| Jan, July | «+ | .. |Р 4% | Do. 4 per Cent. Deb, Stock (red)... ... 190 —102 | 3 :8 0’ Jan, July | 190i 130 
100. 5% | Sunderland Dist. Elec. Trms. 5% IstMtDb.| 57 —61 |8 4 0 Jan, Jur ed If -141% | New York Telephone Co. 30 yr. Bnds....| 972—984 | 411 6 Y t эң 
++) Qu | Undergd E.Rys.Lon. 6% In.bds.withcoups| „37 —39 | June, Dec | ш: И 1/9 | Odental еее а |4 15 0| April, Oct 1% В Wi 
os 5% Do. ee Prior Lien Вопбз............ 1004—1013, 4 18 € es 10:1! 10011. 110/73; Do брег Cent. Cum. Pref. ....... 1A—l% [411 0 | April, Oct] "^ bo 
+ [4% | Do. 44% Bonds with coup.S ........ 89 —91 |4 19 0 i 90 | 895%. | 4% | Со. 4 per Cent, Red. Deb. Stock......| 88 — 4 9 0) jan, July | "| " 
.. 4% | Do. 4perCent Ist Power Ho. Dbs. ..| 98—160 '4 00 46 39 | .. 15%. | 44% | Telephone Со. of Egypt 44%Db.Stk.(red.) 1004—1021 4 8 6 | Jan, јуу | е 
5 .. | Yorkshire (W.R.) Elec. Trams. Ord....... 13 ab March .. .. .. | 9; 3/0 | United River Plate....... ОЕ 1—7} 1590 July... | j " 
E .. | Do. 6 per Cent. Cum. Pref...........| l + - 24 e]. 9 2/6 | Do. 5 рег Cent. Cum. Pref. .......... 546—554 |412 3| June, Ое, т 
4 Ро. 4$ рег Cent. Ist Debs... eee eee 19 —82 5 10 0 ]ап, July 75 a St. 44% Do. 44 Deb. St ROG: Е dede 103 — 4 5 6 Jan, July 102} ee No 
e * 
Electric Manufacturing, &c. = Financial, Investment, &c. eee 
St | 4% Ancho Cable Co. 44 % Deb. Stock ....| 1014 —103 ..| .. | 530 | Elec. & Gen. Investment 6% Cum. Pret... 21798. 8 18 0 Jan, July == 
1 Еб Агоп Electricity Ты ое лаа ОУ и i 4 r 6 vt ee os 10 2/0 oe Telegraph & Trust восвосороооосое 103—10§ 5 5 9 Sp,Dc rju i 101 
1 7,4. Do. 6% Cum. Pf. зоо оз ооо оо ворона 44—14 6 5 0 April, Oct г zi 10 3/0 S br 6 per Cent. Pref. тооооовевсоооооо • as —13+ 4 8 9 Sp,DcMrJu 
| 071 Babcock Ё Wilcox Ord.. озезо » ө э э э е ө а э е 518—5 ( 5 15 9 | April, Oct 5i КА 10 6% ubmarine Cables Trust (Cert.) ectct0€0e9009 28 —]31 | 4 11 6 Арт, Oct id И 
o Pref... eese ethernet 1% —1 |316 3 Г, р. 
2 "o | British Insulated & Helsby Cables Ord... a 730! july Fbl | e ees and Foreign Electric 
| | Ос, 6 per Cent. Pref....... к ..| 5j—6b |416 О | Jan, Ju ej a aliways, Tramwa 
St. | 4195; Do. 44 per Cent. Ist Mort. Deb. (red.)..| 103 —106 |4 5 O | Jan, uy E . ее Сит ый 4А—4Н |5 3 9 | April, Oct e 4 ME ne 
St 449, British Thoms'n-Houst'n 44% Ist MtDb./ 101 —104 | 4 6 6 | Mar, Sept Do. 5% Cum. 2nd Pref t| ааа |5 9 6| Jan July | ofl у Institutie 
5 .. | British Westinghouse 6 per Cent. Pref..... к— h ке Feb, Aug Do. 4% Deb. Stock ........ а 30 —9 " 476 lone Dé 31i! ogy Arranger 
б өй | Do opar Cene orien is...) i-i g е s Bo. bep ее Tan 
| 0 о. per Cent. Mort. Deb. отоск...... — 6 an, Auckland : 0/ Mah (red Y RUN , — sit T 7 
St. 449% | BrushE.Eng. Co. 49% Perp. Ist Deb.Stock| 39—44 10 4 0, Mar, ue Srisbane E c ie oa. oe re 4 3 0 Nay | 7 |. mental 
= 4} Do. Perpetual 2nd Deb. Stock........| 25 ~29 15 10 O | Jan, July Do. 5 рег Cent. Cum. Pref e] 54—58 415 9! May Nov m ior La 
5 10/0 Callender $ Cable Con. Ord о. о0о ове "ecco 91—10t | 6 B Q Jan, July Do. 4) per Cent. Db. Prov Ceris.. хо». 101 —104 4 6 6 Jan , July ee | is р, Stell 
2/6 | Do. 5 per Cent. Cum, Рге{........... —51 |413 0 | Jan, July British Columbia El.. Rly. Df. Ord. ......| 142 —197 15 9 0 Mar, Sept | 145. 144 Tagine 
St. 4495 | Do. 4$ рег Cent. Ist Mort Debs. (red.)..| 1024—1044, 4 6 0 | Nov, May Do Peo Seer отии 03 —127 1413 6 May Nov 125} отапа; 
1 1/3 | Castner-Kellner Alkali СО. и.» 245—248 |5 7 6 | May, Nov Do. 5% Cum. Рего, Pref. Stock...... 1093—1121 4 9 0 an, July T M ton H 
St. | 44196 . Do. 43 per Cent. 1st Mort. Deb. (red.). ‚| 106 —109 | 4 3 6 Feb. Aug Do. 4} рег Cent. ist Mort. Debs Жа '02 —104 466 i. Oct os ЯА б, Y] 
‚+ | 0/7; | Chadburn's (Ship) C Ord. ...... $— 4 611 9 | March .. Do» Vancouver Power Debs.. агу; '***| 102 —105 | 4 5 6| Jan, July | шу on Brake 8 
1 0/7: Е Electrica СО vies ol aioe ae | 7 0 0 | August Do. 44% Perp. Con. Deb. St : e. 104 —105 3 t 0 . 5 104{ 1041 . M 
1 0 6 | Consolidated Signal Co -——-— оовоооофь о — 7 0 0 | April, Oct Buenos Ayres Lacroze Trams lst Mt. Db. 98 —]01 4 19 0 Маг, Sept \ 1004 $9} Та, А 
9/75; Do. 6 per cent. Cum. Pref. .....,•... i—! 6 О O April, Oct Buenos Ayres Port & City Tram, Ist Mt. | An Acct 
2 3/0 |*Crompton & Co (Nos. 1 to 85.000) ......| | d—i, |!5 0 O | Jan July Deb. Stock ... | 96 —99 |6 1 0} Feb, Aug 973) 97} tid | 
100 5% | Ро. 5 рег Cent. Ist Mort. Debs. (red)..| 88—91 | 5 10 O | Jan, n Calcutta Tramways (1 to 137,610)... ..... 44—4} |4 4 3 | Mar, Sept 4b. 
1 0/7, Davis & Timmins ..-.+ererecererecess i—1l А Mar, Sept Do. 5 per Cert. Cum. Pref. ууз. 4}—5 500 an, July Ak 4i E 
5 1/21 | Dick, Kerr & Co. Ord......... — 0-15 15 0 0 Pt sees Ро. 44% Ist Deb. Stock (red). «. | өв —101 |4 $ 0, Jan, Juy | | ” Brow! 
о Do Ope Pe ао t —H | 5 6 6 | Sept... ° | Cape Electric Tram Shares ........-:.] К Т e i Жы Бейле 
u 44 % Do. 4} E Cent. Deb. Stock sesto 99 —102 | 4 8 OQ Jan, July vity of Buenos Ayres Trams Co. (1904) Sh. 5&—5Н 49€ Е,Му,А,М * ie Par 
ESL i us A"Shy3pd) АД |, лор Aug о. 4 per Cent. Deb. $тоск..........| 99 —102 | 3 18 0| June, Dec » sin 
е + ооо е о оэ оэ ө о во оо о е ое — еб. u о/ = ү e А m 
St 4% | Do. 4perCent Mort, Deb. Stock (red) | 65—20 | 5 14 0! June, Dec aS ae UR Qu LT MR Ru 99.—98. 8 2.9. Maye 59 a 
St.| 5% | Do. 5 рег Cent. 2nd Deb. Stock. ..... 79 —82 |6 2 O, Mar, Sept Cent. Ist Mort. Debs. .... B $ ong 9 Per) 73 6] |6 3 6 | June, Dec | ~ б] 
i E. Edmundson's Elec. Corp. Огд........... —i Ө | Jan, July ure elec Re Con MC Ee SL 000.50 m | 
ag Do. 6 per Cent. Cum. Pref, ..... esee 14—1i oe May, Nov year Coup. Bds. .... ree 364—991: | 5 0 6 | Feb, Aug \ Стар 
St. 44% | Do. 44 рег cent. Ist Mort. Deb. (гед.).. 74—77 |516 6j Jan, July ‚ | Kalgoorlie Elec. Srey но E 2, a il з Ly 
2 X Electric Construction Со........... +. 4—4 m Jan, July +00. SrerGent."A” Deb. Stock. ..... 92 —9o |5 3 6| Jan July ен TIN 
2 2/91 Do. 7 per Cent. Cum. Реван 1% —1 ts 10 7 é July p tDo. 6 per Cent. * B we Ditt Sst MUN 71 —75 8 0 0! jan, july TP ACE 
st | 4% | Do. 4 per Cent. Регр. Ist Mort. Debs ..| 61 —66 |6 1 0! Jan, July ен. е тада 06| July те, | +. Electr 
10, 5/0 | General Electric (1900) 5% Cum. Pref. ..| 72-8} |6 1 6| June, Dec Do. 6 per Cent. Cum. Pref. ........- 1518 5 3, Jan July | 72 | v llus 
St. 4% | Dc 4 per Cent. Ist Mort. Оебз........ 82 —8 |4!3 0 | Mar, Sept Do. 5perCent. Reg. Mort Debs экы 100 —104 14 16 0 | Jan, July ej The 5 
: B EN Telegranh оа ООо m я e é Feb, Aug JA ! Madras Elec. Trams. or Deb Stk, СЕЧЕ 98 — 100 | 500, Jan, July 89] f dm 
Н f О. рег nt „о ceto) n 9 — Feb, Au | "nass De ‚ " „ оеро E i d А 
St. 44% | Do. 4} per Cent. Ist Mort. Deb. Stock юс 1854: 4 5 b) Mar, Sent 2 Manila Ei ey OT oe mE 881—097 |. 2 6 | Feb, Aug | 5 LT 
0) 15/0 | India Rubber, Gut. Per., ёс., Works....| 141--15} | 6 9 О | Feb, Aug ! Mexico Trams Со. Com MEE 1274—123)| 4 18 6 T 99} 92 
10 5/0 | Do. 5 per Cent. Cum. Pref. .......... 104—104 | 412 0 үн | Do. Gen. Con. Ist Mort. 5% Gold Bds.| 7254—99} | 5 09 - Th 221 = 
100 4% | Do. 4 per Cent. Debs. (red.) ..... «e 97 —3? ! 4 1 O | April. Oct ; Do. 6°; 50 yr. Mert. Bis 7o VO 5: 101 —102 5 18 0 m | | бо{ 
|. .. | National Elec. Construction Co. ........ 1— M April .-. P der Ro erae 4) per CEDE 
{ .. ' Richardsons, Westaarth & Co., Ltd. Ord. а — й ee Now .... Í Debs. (1922) (Nos 601 to 2,000) “j 101 —103 14 7 6 Feb, Aug 101 | x 
I . Do. 6 per Cent. Cum. Pref. .......... k—u € May, Nov Do. dé. (Nos i104 600) "-——— 100 —102]4 8 0 р 
St. E Do. 4) per Cent. Perp. Deb. Stock.... —85 | 5 6 O | Jan, July Perth Elec. Trams м i—i 514 O0 | May ... e d 
р .. | Simplex Conduits Ord. ..c cene n s » Do. Ist Mt. Db. Stock ..... Koo 101 —104 | 4 16 0 | Jan, July | 
5 ..| Do. 6 рег Cent. Cum. Pref. „инь... 5 —5ł е И Rincon Ble Vices & E us Mu 
105 v Telegraph COE. ипе 33 —35_ b O 9 | Mar, July i Cum. Pf pply Со. 6% cq 5 |5 2 6 2 T E 
% | Do. 4 per Cent. Deb. Bonus )....| 1001—102 17 6 | Jan, Jul Sao ый А be EL aque эе Si 6 e . "n 
|| 1/0 | Vickers, Sons & Maxim, Ltd., Отд. ....... о XR er poor M pM a Oncor la ak ИШ c T 
1. 06 | De 5 per Cent. non-Cum. Preference.. 14—I$ | 4 0 G 2: Do 30 yr Е пее 92) 99) |4 0 3 re at B | 
$1. | 5% | Do. 5 рег Cent. non-Cum. Preferred ..| 108 —111 | 4 10 0 - Do. 50 уг, Mt. Bnds .......- > 87: —ВЕ: |513 0 d | m 
St. 4% Do 4 per Cent. Ist Mort. Db. Sk. (red)! 101 —103 |3 7 6 | June, Dec Sao Paulo Tramway Li ht & Power Co. | | 1491 i 
100 44% | Do. 4} per Cent. 2nd Mort. Deb. (red.), 103 —105 4 6 0 | Jure, Dec $100 Stock ‚ HIE | 1481—150] 6 14 0 " 103i 103 EC 
о Bae | 9 ТИ Scrip.. rl Ea { te Р ul PS per Co as aie econ 0 омаж 10241041 4 15 0 | June Dec ent B 
о . С. ite . 6% Cum. Pref .......- — - o : у о алс = eb, Aug 
1) yg | Willans & Robinson Osee] qim di | Apr, Oct + 1100 44% | Toronto Ry. Co. Ist Mt. 44% Ster. Bonds 100 —102|4 8 0 | : 
Do. 6 per Cent. Cum. Pref........ сез }—i} 110 13 Арг Oct | eJ ce a 
St. | 4% | +00. 4 рег Cent. Ist Mort. Debs....... 60 —10 14 0 | May, Nov | -- KH Colonial p ichs ci H 
, E Е X 
Telezraphs. 5 3/0 | Adelaide Elec. S'ply Co. 6% Cu. Рт....... si-5 |5 2 0 | Mar, Sept | ||, | 
10 6/0 | Bombay E.S. & T. 6% Cm. Р!........... 10—11 |590 “hay | 97; 96 | 
ТО а Amazon Telezraph were rece erro sees eter 31—31 oe June, Dec .. .. {6+ 43% Ро. 4% рег Cent. Deb. Stk. (red)....... 95 —97 4 12 6 Jan, July ge}! es 
100 5% Ро. 5 рег Cent. Debs. (red.) в сез аә өэ» 1201 —102} 4 17 6 June, Dec oe 8.5575 Ро. S5per Cent. 2nd Mort. Deb. Stock.. 36 —98 4180 An Oct ың! pm Ў 
St. | 15/0! Anglo-American ........ жже, себе, 69—71 15 2 8 ЕМУуАсм | 721 66] 5 3/9 Calcutta Elec. Supply Ord. ........,.... 68—711 |512 6 | April, 1!0 | 105; 
St. | 30/0! Do. Preferred ............... „„.....| 1172—1145 5 6 | "Му Ag, N| 2144, 104 (100 7/2} Canadian Gen. Elec. Co. Com. St......... 108 —112 16 6 0! s. 121 os \ 
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NOTES. 


EET NN 
Municipal Trading. 

THE judgment delivered оп Monday by Mr. Justice 
NEVILLE, in the action brought by the Attorney-General 
against Leicester Corporation, deals with a question of 
considerable importance to municipal electricity supply 
undertakers. The point at issue was whether а municipal 
corporation working under a Provisional Electric Lighting 
Ürder granted under the Electric Lighting Acts of 1882 
and 1888, could undertake ordinary wiring work in addition 
to the supply of electrical energy. The subject has been 
frequently discussed by borough electrical engineers, wiring 
contractors and others interested in the business of elec- 
tricity supply, and, although there was some doubt on the 
point, the opinion was generally held that а municipal 
corporation could not engage in work of the character 
referred to without special statutory powers. So general was 
this opinion that very many Corporations obtained powers 
to wire premises (in some cases only through contractors), 
to let motors and fittings on hire, and to Jo other things 
necessary for the development of modern electricity supply 
departments. On the other band, there were some who con- 
tended that the wording of certain sections of the Electric 
Lighting Act of 1882 was sufficiently wide to enable 
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municipal undertakers to do wiring work; in particular 
they relied on sec. 10, which authorises undertakers 
subject to certain conditions, for the purpose of supplying 
electricity *. . . . to do all such acts and things as may be 
necessary and incidental to such supply." The electrical 
engineer of the Leicester electricity undertaking (the late 
Mr. А. Согѕох) was one of those who were of this opinion, 
and accordingly he established a wiring and fittings 
department in connection with the municipal electricity 
undertaking. The wiring contractors resented this, and ulti- 
mately brought an action against the Corporation, through 
& local contractor, for a declaration that wiring work 
could not be undertaken without special statutory autho- 
rity ; and as Leicester Corporation were not so authorised, 
an injunction was asked to restrain them from carrying 
on such work. 


d 


From the judgment, which is given elsewhere in this 
issue, our readers will see that the contractors’ con- 
tention was upheld, as the Judge laid down that the 
business of electricity supply is distinct from electric 
wiring and fitting, and that the latter can only be executed 
by а munizipal corporation when they are specially 
authorised to do so. On the facts of this particular case 
we think, and always have thought, that the principle 
laid down in the judgment is sound law ; but whether it is 
for the good of the electrical industry is another matter. 
In some cases adequate progress is difficult unless the 
supply authority also carries out wiring, and in recent 
years the importance of being able to sell or let out on 
hire apparatus for electric heating and cooking has become 
very apparent. Indeed, in our opinion, this latter develop- 
ment is much more important than wiring, as the average 
contractor cannot afford to run а hiring or hire-purchase 
department. Undoubtedly, where possible, it is far better 
to work in harmony with the local contractors, competition 
being resorted to merely as a last resource; but it would 
be well if the contractors themselves would bear in mind 
the importance of real co-operation, which would be better 
for all concerned than war to the knife. 


The “ G.B." System at Lincoln. 


WHILST surface contact systems generally are somewhat 
under a cloud, the “G.B.” system at Lincoln and the 
Lorain system at Wolverhampton continue to give satis- 
faction, judging by the reports of the tramway managers 
ш those towns. In the case of Lincoln, the tramway 
accounts for the year ended March 31, 1910, show a 
deficit of £44 after payment of all capital charges, com- 
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pared with £98 a year ago. It is satisfactory to notice 
that the traffic receipts have increased, without any cur- 
tailment of the service, from 9:24. per car-mile last 
year to 9-64. per car-mile on the present occasion. On 
the other hand, the working expenses have increased by 
£252, and now stand at 5:05d. per car-mile. Repairs and 
maintenance account for £187 of this increase, the cost of 
repairing cars having advanced from £522 to £697. It 
must be explained, however, that £62 of this latter sum 
represents spares, which have now been * written off" in 
the books. The cost of maintaining the “С.В.” equipment 
amounted to £140. This, however, includes £28 for 
special improvements and the upkeep of feeders, so that 
the amount to be directly charged against the “ С.В.” 
equipment is £112, as compared with the * G.B." Company's 
guaranteed figure of £90 perannum. Mr. STANLEY CLEGG, 
the tramway manager, points out that for the four com- 
plete years of operation the cost only averages £69 per 
annum. Оп the present occasion the bulk of the expen- 
diture has been incurred in renewal of stud heads and 
carbons. The life of these parts was estimated at five 
years, and the fact that this period is drawing to a close 
has accounted for an increased number of live studs—the 
number is not stated in the annual report of the engineer 
and manager—but as these studs are stated to be in no 
way а danger to the publie it was not thought necessary 
to undertake a general re-carboning of the track. Аз the 
Lincoln undertaking is the smallest municipal tramway in 
operation, it is, of course, difficult to compare the above 
items of cost with those in larger undertakings, but 
attention may be drawn to the fact that the cost of repairs 
and maintenance, on the car-mile basis, is less at Wolver- 
hampton, whilst the power consumption is greater, the 
average number of units per car-mile at Lincoln being 
1:075, as against about 14 units at Wolverhampton. This 
difference, however, may be largely accounted for by the 
different running conditions as regards speed and weight 
of the cars and the absence of gradients. 

Exhaust Steam Turbines. 

DunixG the discussion on exhaust steam turbines at the 
Glasgow Convention of the Incorporated Municipal Elec- 
trical Association, several speakers were evidently doubtful 
as to the real value of such turbines when used for 
the purpose of extensions. In all probability it is in 
stations using an old type of plant—namely, generators 
that have been in use for some time aud are somewhat 
inefficient for an increased output—that the advantages of 
the exhaust steam turbine are the most apparent. There 
are many cases in which the engineer desires to lay down 
fresh plant to meet an increasing load, but wishes to do so 
at a minimum of cost. In such cases the exhaust steam 
turbine will appeal strongly to those in charge, as it 
involves no increase in the boilers or condensing plant. 
Two other alternatives are generally open to the engineer. 
The first is to put in a high-pressure steam turbine to cope 
with the additional load, but in such cases more boilers 
and condensing plant will be required. The other alter- 
native 13 that which was advocated more particularly by 
Mr. FERRANTI, namely, to scrap the old plant completely 
and to put in high-pressure steam turbines instead. This 
sounds a drastic course to adopt. It is, no doubt, one that 


would appeal to our American friends, and would probably 
be adopted by them without hesitation. We do not doubt 
that in the long run such а course might be the best to 
adopt, but we are inclined to think that, in municipal 


work at least, the engineer would find it difficult to induce 


his committee to accept such а recommendation ; and in 
any case there would be much difficulty with the Local 
Government Board in obtaining permission for the neces- 
sary loans, for the loans on the old plant would generally 
not have been completely paid off, and the “ scrapping " 
would lead to loans outstanding without corresponding 
assets. We do not suggest that the advantages shown for 


the exhaust steam turbine in the Papers read before the 


Incorporated Municipal Electrical Association would 
always be obtained, as the stations concerned were pre- 
viously worked non-condensing, and the advantages of 
condensing, in a more or less marked degree, are obtain- 
able with any type of steam plant. Nevertheless, the 
exhaust steam turbine in itself shows very decided advan- 
tages, though no general law should be laid down, and 
each case should be considered on its merits. | 
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Electric Traction in Germany.—It is officially announced 
bv the Prussian State Railways Administration that plans are 
being prepared for the electrification of the main lines between 
Magdeburg, Zerbst, Leipsic and Halle, especially the Dessau- 
Bitterfeld section. A large central power house is to be erected 
at the village of Muldenstein, near Bitterfeld, the selection of 
this locality being due to the large quantities of cheap coal 
available in the district. Alternating-current electric loco- 
motives are to be used, employing current at 10,000 volts. 
Dessau and Bitterfeld will be the first sub-stations. 


London County Council Tramways.—In view of the objec- 
tion of the Greenwich Observatory authorities to the use of 
the ordinary trolley construction with rail return for the 
Council's tramways from Beresford-square, Woolwich, to 
Eltham, which pass near the Observatory, the lines are being 
equipped with positive and negative overhead conductors. 
Each car used on this route, about 2} miles long, will, there- 
fore, be provided with two trolley poles ; and in order to allow 
these cars to run on other sections of the Council's track, & 
throw-over switch is provided for connecting the negative ter- 
minals of the motors, either to the rails or to the second wire a8 
required. The positive and negative wires are spaced about 
3 ft. 6 in. apart. 


Fire Alarm.—A recent issue of the “ Electrical World " 
states that a U.S.A. patent was recently granted to Mr. E. 
Lamoureux, of Montreal, for a fire alarm in which the thermal 
element consists of a row of compound expansion bars mounted 
to slide upon parallel rods. "These expansion bars are of the 
double type, in which a stiff metal bar has riveted to 113 
extremities two slightly longer strips of a different metal which 
has a larger thermal expansion coefficient. The resulting 
structure resembles a carriage spring in external shape, and due 
to the unequal expansion of its parts, varies its dimensions with 
the temperature. Ву setting а number of these bars side by 
side quite an appreciable movement can be obtained with & 
change in temperature. The expansion bar at one end of 
the row is fixed ; that at the other will carry a hook or trigger 
which can be set to release a spring, thereby closing an alarm 
circuit when the temperature exceeds the predetermined 
value. iis 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repairs. 


Assab —Perim ................. July 8,1909 .. — 
Malta— Tripoli....................- Арг! 20, 1910 — 
Suakim—Jedda .........:....... May 6, 1910 June 18, 1910 
Madagascar—Reunion......... Мау 12, 1910  ... — 
Reunion —Manritius ......... Мау 20, 1910 ... — 
Lattaquie—Talura ..........- May 26, 1910 ... — 
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Report ої the Electrical Inspector of Factories.—In his 
annual report, which has just been issued, Mr. G. Scott Ram 
mentions that only 90 out of 447 accidents in electricity works 
during the past year were due to electrical causes. The num- 
ber of electrical accidents in factories and workshops was 257, 
a slight increase over the number recorded last year. A full 
abstract of the report will be given in our next issue. 

Mono-rail in Alaska.—The * Mining World" states that 
the Brennan gyroscope mono-rail car is to be tried in Alaska. 
The scheme proposed provides for the construction of 1,000 
miles of mono-rail track from the Matanuska coal fields to- 
wards Fairbanks, and the cost of construction is estimated to 
be about one-seventh that for a light two-rail track. If the 
system proves a success, It will become an important factor in 
making possible the opening up of mining regions only acces- 
sible with difficulty. 

Wear of Steel Trolley Wire.—The “Electric Railway 
Journal " mentions that a recent examination of the No. 0000 
grooved steel trolley wire of the New York, New Haven & 
Hartford Railroad, which has been in service over the main 
locomotive terminal track in the Stamford yard for 20 months, 
showed that the lower lobe of the wire was reduced in thickness 
by 14 per cent., or approximately one-seventh of the allowable 
wear. A total of 85,000 locomotive movements had been made 
under this wire, or four times the number of movements made 
under main track wires in the same period. А pantograph 
trolley is used. At this rate of wear a steel trolley wire over 
main track with the present density of traffic should last 44 
years. The sample of wire examined was coated with a thin 
layer of grease from the pantograph collector pans and soot 
from the steam locomotive exhaust. When this coating was 
removed by wiping with waste, the surface of the wire was found 
to be bright and smooth, with no signs of corrosion. 

Oxford University.—The new electrical laboratory pre- 
sented by the Drapers’ Company to Oxford University was 
opened on Tuesday last. Mr. Fletcher, on behalf of the Com- 
pany, made the presentation, Lord Curzon, Chancellor of the 
University, acknowledging the gift on behalf of the University. 
In his speech Lord Curzon called attention to what the opening 
of the electrical laboratory meant to the cause of scientific 
research in the University. He believed that before the year 
1900, when the Wykeham Chair of Physics was founded, elec- 
tricity and magnetism were practically untaught in the Univer- 
sity, notwithstanding that electricity had made most astonish- 
Ing strides in recent years, and had such a future before it that 
Из study was indispensable in an institution like their own. 
When they said thev needed an electrical laboratory, what they 
meant was that Oxford needed it; not merelv for examination 
purposes, but also to enable them to keep in touch with the 
most modern scientific discovery by the pursuit of independent 
research with the aid of the most recent appliances and to pro- 
vide similar opportunities for outside people. 

City and Guilds of London Institute.—The annual report 
of the Council of this Institute shows that the total number of 
students attending diploma and special courses at the Central 
Technical College was 469 in the session 1908-9, compared with 
438 in 1907-8, and is the highest number vet recorded. Of 
this total, 113 students were attending the electrical engineering 
Course, being the same number of students as last year ; whilst 
227 students took the civil and mechanical engineering courses. 
The total number of students receiving instruction in elec- 
trical engineering, however, was 318, as against 302 in the 
previous year. At the close of the session in July the diploma 
of associate was awarded to 98 matriculated third vear students, 
whilst 42 students of the college obtained their degree of B.Sc. 
(Engineering) in the University of London, 37 in honours and 
5 pass. As regards the Finsbury Technical College, it is men- 
tioned that the electrical department continues to be affected, 
Ш common with other technical colleges, by the depressed state 
of the electrical industries of the country ; and that the rush 
of young men to qualify for a career in this particular branch 
of engineering in earlier years has probably affected the remu- 
neration generally obtainable in the industry, and has thus 
diverted students to other branches of engineering, and pos- 


‚ sibly to other occupations. This probably explains the decrease 


to 67 in the number of day students attending the electrical 
engineering course at this college, as against 76 last year and 
110 in 1902-3. At the close of the session 24 certificates were 
awarded to electrical engineering students. The evening 
department of the college was attended by 291 students, as 
against 298 in the preceding session, 91 entering the electrical 
department, of which number only 13 took the complete course, 
the remainder (78) taking single classes. The corresponding 
figures for the session 1907-8 were 19 and 125 respectively. 

Cost of Services.—At the Convention of the Incorporated 
Municipal Electrical Association at Glasgow last week much 
interesting information was given in regard to the cost of 
services. Some of this will be found in last week's issue of THE 
ELECTRICIAN, but there are certain details which could not 
be transmitted telegraphically, and therefore we think it well 
to return to the subject brieflv. The following are detailed 
costs in Glasgow given by Mr. W. W. Lackie, being the average 
of 60 services. 


Jointers timè уузу ша нил аке ЖЕУ ЫШ» £0 17 0 
Wireman а ое. OF ^ D 
Мавоп апета ани ные OF 6l 
Jolher в time ouais vv Eve арена о soles 0 0 3 
Watchman аена ьан ее 0 0 3 
Branch Бох. лю ео 0 9 6 
Fuso БОВ оо ооо 013 0 
САБ оби 019 0 
COM POUN Ee m 0 2 6 
Mason's material ............................................. 0 0 8} 
Jointera" material. иа he ao Goes uei c es 0 0 2; 
SUNG CS И E tale e poa LU 0 10 9 
£4 0 6 


À short time ago the cost was about £7 per service, but 
this has been reduced by specialising so that each part of the 
work is done by а man well qualified for the purpose. Mr. 
F. E. Ayton, of Ipswich, gave the following figures for 2-wire 
services :— 


6 yds. 10 yds 
7/20 solid; two singles ............... $1 19 9 ..... £2 9 5 
7/18 ,, ci Жыен 2 011 211 0 
7/20 armoured; twin  ............... 2 4 5. oss 2 12 0 
7/18 $5 "m 2 6 4 ...... 3 14 11 


The greater cost of the armoured service is due to the cost 
of the service box, which will be reduced at Ipswich in due 
course. 

Rail |Corrugation.—-In а pamphlet issued a year or two ago 
Mr. J. H. Briggs, of Leeds, endeavoured to show that the 
conditions which cause the effect known as chattering on tram- 
ways were to be found in the throat action of a wheel on a 
tramrail. The author has recently investigated the conditions 
for chattering, and has published his conclusions in а pamphlet 
entitled ** Corrugation : On the Origin of Vibration in Tram 
Rails" Не shows that chattering is possible where corruga- 
tion frequently occurs, and that chattering is impossible under 
certain conditions, under which corrugation does not occur. 
Details of experiments to corroborate this are given. All 
instances of chattering are the result of friction between two 
surfaces. This friction in the case of tramways may be caused, 
in the opinion of the author, by braking, accelerating, and 
difference in length of inner and outer rails, and that between 
flange and rail as a result of side thrust. As regards throat 
friction, when curves of large radius begin to corrugate, the 
throat alone of the leading outer wheel is taking the side 
pressure. Thus, in the case of this wheel, in passing from 
a level} straight rail to a curve there will be a gradual 
change from little or no pressure at the throat through light, 
then heavier, throat pressure to heavy pressure on the side of 
the flange. The throat or flange side of the leading outer wheel 
can only be in contact with the rail at a position in advance of a 
vertical radius of the wheel. The motion of the wheel at this 
place is of necessity downwards. This downward motion, in 
conjunction with the above mentioned lateral pressure— when 
these are effective in the throat—only results in the friction which 
the author suggests breaks into chattering. We may mention 
that Mr. Briggs will be pleased to present copies of his pamphlet 
to applicants. His address is “ Strathlea," Claremont Drive, 
Headingley, Leeds. 
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Electricity Supply in Boston, U.8.A.— The annual report 
of the Commissioner of Wires, Mr. J. E. Cole, of Boston, for 
the year ended January 31, 1910, has just been published and 
contains a large amount of data of interest in connection 
with recent electrical progress in that city. Mr. Cole emphasises 
the value of underground conduit construction as demon- 
strated in the blizzard of last Christmas. № fire has occurred 
during the year on account of wiring approved by the depart- 
ment. During the year,about 2,500 of the Gilbert type of 
enclosed arc lamps have been replaced in Boston by magnetite 
lamps and flame arcs for street service, and 1,200 new lamp 
poles suitable for the new lamps have replaced the poles 
formerly in service. Tungsten lamps have to some degree 
replaced gasoline lamps, necessitating a considerable part of 
the increase in new pole settings during the year, 536 in all. 
There are now 1,635,644 ft. of conduit installed in Boston, 
10,376,795 ft. of single duct, 13,401,059 ft. of cable, 7,457 man- 
holes, 16,886 services, 599,709 ft. of Edison three-wire tube, and 
628 Edison distribution boxes. About 50 per cent. more of the 
above construction was installed in 1909 than in 1908. The 
size of cable varies from 600 pair telephone services to 
2,000,000 circ. mil feeders for railway operation. The Edison 
Electric Illuminating Co. installed 731 underground services 
during the year, and put down 294,623 ft. of cable in 18,956 ft. 
of conduit. The Boston Elevated Railway Co. installed 
24.194 ft. of conduit and 94,635 ft. of cable, and the New 
England Telephone & Telegraph Co. installed 111,015 ft. of 
cable in 13,100 ft. of conduit. In the past 15 years over 
59,000,000 ft. of wire, or about 11,000 miles, have been removed 
from overhead service in Boston. The isolated plant capacity 
in Boston decreased slightly in 1909, the total kilowatt rating 
of the generators being 25,3701n January, 1910, compared with 
25,702 kw. in 1909. The capacity of electric motors operated 
by isolated plants dropped from 14,986 н.р. in 1909 to 14,642 n.p. 
in 1910. The number of isolated plants increased from 319 to 
399. The total rating of electric motors in Boston on January 
31, 1910, was estimated at 331,763 H.P., including 271,449 Н.Р. 
in motors operating street and elevated cars. | 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. Е. B. Brown contributes an article on “ An Accurate Electrical 
Method of Measuring Speeds of Rotation," the discharge from a con- 
denser being used for this purpose. 

In an article on Electric Cables, Mr. F. Fernie deals with the sub- 
ject of explosions in conduits and street boxes. 


Last Wednesday evening Sir John Gavey, C.B., delivered the 
James Forrest lecture before the Institution of Civil Engineers, 
taking “ Recent Developments in Telegraphy and Telephony " as 
his subject. 

The convention of the Incorporated Municipal Electrical Associa- 
tion at Glasgow terminated last Friday with the annual general 
meeting, when Mr. J. Christie (of Brighton) was elected president. 

The Board of Trade have refused the application of the Lancashire 
Electric Power Co, for a provisional order to enable them to supply 
electrical energy for power in Radcliffe. The Council possess 
electricity supply works. 

The Turkish Government are inviting tenders for a concession for 
constructing, equipping and working electric tramways at Salonica. 


Mr. G. A. Bruce is to report upon the practicability of adopting the 
railless trolley system on a section of light railway at Lowestoft, 


An inquiry was held at Norwich on Tuesday into the application 
of the Corporation for permission to borrow £17,783 for their elec- 
tricity undertaking. 

An inquiry was held last week into the application of Pembroke 
(co. Dublin) Urban Council for sanction to a loan of £8,000 for electric 
lighting extensions. 

The estimates of the London County Council tramways for the 
current year are abstracted in another column. 


Llandudno Council have decided, after two years’ experience of 
incandescent gas lighting on the promenade, to revert to electric arc 
lamps. 


——— —— ——]á 


Legal.—On Monday Mr. Justice Neville delivered judgment in the 
action brought by the Attorney-General against Leicester Corpora- 
tion, and granted an injunction restraining the Corporation from 
carrying on wiring work, &c. 

Companies’ Meetings, &с.—ТЬе directors’ report of J. С. White & 
Co. for the year ended Feb. 28th states that the Company is 
engaged in carrying out several important contracts in South America 
and elsewhere, and that the prospects of the Company are very good. 

In the report of the Marconi Wireless Telegraph Co. for the period 
to December 318% last, particulars are given of the progress of the 
Company’s trans-Atlantic service and of the position of several of the 
auxiliary companies. 
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INSTITUTIONS AND SOCIETIES. 


INSTITUTE OF METALS.—This Institute has just published the third 
half-yearly volume of its “ Proceedings," a book of 360 + xi. pages. 
The frontispiece is an excellent portrait of the President of the Insti- 
tute, Sir Gerard Muntz, Bart. The major portion of the journal con- 
sists of a series of Papers read at the annual general meeting in 
January last. Valuable as these Papers were when they were read, 
their utility is now vastly increased as a result of written communi- 
cations received since the Papers were read. The useful series of 
abstracts of Papers relating to the non-ferrous metals and the indus- 
tries connected therewith, which was commenced in the second 
volume of the journal has been continued and amplified in the volume 
under notice, and there are also 48 pages devoted to abstracts on 
such subjects as ores and minerals, extraction of metals, electro- 
metallurgy, properties of metals and alloys, analysis, testing and 
temperature measurement, statistics and bibliography. In view of 
the fact that the Institute is about to become an incorporated institu- 
tion, the concluding section of the journal is appropriately devoted 
to the new memorandum and articles of association; there also 
appears a list of members of the Institute, which, compared with the 
list contained in the first volume of the journal published just & 
year ago, serves to show the extremely rapid strides that are being 
made by this, the youngest, and one of the most vigorous, of our 
scientific institutions. 

JUNIOR INSTITUTION OF ENGINEERS.— Arrangements are being 
made for the summer meeting of this Institution to take place at 
Dublin and Belfast from July 16th to 23rd. The programme opens 
with a reception at Trinity College, Dublin, by the Provost and pro- 
fessors of engineering, and an inspection of the engineering school, 
&c. A visit will be paid in the afternoon to the power house of the 
Dublin United Tramways Со.. and in the evening the Institution of 
Civil Engineers of Ireland will entertain the members and ladies 
accompanying them. On Monday morning, July 18th, Messrs. 
Guinness's brewery is to be visited, and in the afternoon, by invita- 
tion of the Main Drainage Improvements Committee of the Dublin 
Corporation, there will be a steamer excursion into Dublin Bay for 
inspection of the outfall works, &c. The next day will be occupied 
by an excursion by rail and jaunting cars for a visit to the Corpora- 
tion's new reservoir under course of construction at Roundwood, 
Mr. J. G. O'Sullivan, the City Engineer, acting as guide. In the 
evening the party are to be guests of the Engineering and Scientific 
Association of Ireland. Wednesday morning will be left free, and in 
the afternoon the party proceed to Belfast, visiting on the following 
morning the Belfast Ropeworks at Conneswater. The Lord Mayor 
of Belfast, the Right Hon. Rober, J. M’Mordie, M.A., will afterwards 
receive the members at the City Hall and entertain them to luncheon. 
Friday is to be devoted to an inspection of the shipbuilding and engl- 
neering works of Messrs. Harland & Wolff, by whom the visitors have 
been invited to Juncheon, Lord Рите presiding. At these works will 
be seen in process of building the two White Star liners “ Olympic 
and “ Titanic," each 850 ft. long and of a gross tonnage of 45,000 tons. 
The Institution's summer dinner takes place in the evening. at which 
it is hoped that the President, Engineer Vice- Admiral Oram, C.B., 
Engineer-in-Chief of the Fleet, will be in the chair. Saturday 18 left 
for an excursion to Portrush and the Ciant’s Causeway, as the con- 
cluding item of the programme. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, June 24th (to-day). 
PuysicaL Society. . 
3 p.n. Visit to the National Physical Laboratory. А series of 
demonstrations will be given of work in progress in the laboratory. 


TUESDAY, June 28th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
the Natural Нівіогу Museum, 


South 


9 p.n. Conversazione at 
Kensington. 
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THE ARRANGEMENT OF EXPERIMENTAL ELECTRICAL 
CIRCUITS FOR LABORATORIES.* 


BY W. P. STEINTHAL, M.SC. 


Summary.—The author discusses the special requiremente, as regards 
supply and distribution of electrical power, of an experimental laboratory 
—physical, chemical and electrical. The source of power, arrangement 
of circuits, and switch and plug boards are described. 


В The question of the equipment of laboratories for experimental 
work as regards the distribution of electric current first came to my 
notice some 10 years ago, when Prof. A. Schuster commissioned me 
to prepare a scheme for the new physical laboratories about to be 
built for the Manchester University. At that time there was no 
physical laboratory in this country in which any elaborate system 
of distribution had been adopted. It was therefore considered 
advisable to see what was being done on the Continent, and for that 
purpose the then recently completed Electrotechnical Institute in 
Darmstadt was selected for a visit of inspection. From the observa- 
tions made at this institution, together with valuable advice and 
suggestions from Prof. Schuster, a scheme of electric distribution was 
evolved for the Manchester laboratories, and the installations that 
have been erected in recent years, and of which I propose to give 
short descriptions later, are the outcome of the experience gained at 
Manchester. 

In arranging a distribution scheme for laboratory work we have to 
consider the special requirement of a laboratory in which the chief 
objects to be attained are: (1) To supply a source of current that will 
give a steady pressure; (2) to provide a centre of distribution such 
that various voltages can be made available on different circuits 
simultaneously; (3) to arrange a network of circuits that shall be 
as inexpensive as possible in first cost, that will lend itself easily to 
alterations or additions, and that will maintain a high insulation 
resistance. 
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| It would then appear to be most convenient to split the generator 


into two and instal either a dynamo at, say, 110 volts and a small 
booster at 50 volts (assuming that 140 is the charging voltage for the 
whole battery), or two similar dynamos giving 70 volts each. In the 


| former case the two machines would be used separately or in series, 


and would each be driven by a motor; or, again, two converters of 
the type referred to above would be installed. In the latter case the 
two machines can be mounted on one bedplate with the motor in the 
centre, all three machines driving on one shaft. The generators can 
be used separately, in series or in parallel. The second arrangement 
is on the whole the more convenient of the two, because we get the 
additional advantage of having a set eminently suitable for running 
lecture table arc lamps and also providing а heavy current by parallel- 
ing the two machines. Of course, a machine giving 110 volts is 
almost as useful as one giving 70 volts for arc lamp work. The choice 
will then depend on the requirements, and, generally speaking, the 
first alternative is the more convenient for a physical laboratory and 
the second for а chemical laboratory where heavier currents are a8 & 
rule required. Next comes the provision for alternating current. 
Here, again, two cases arise. Firstly, where the supply is continuous 
current, it will be found convenient to instal а motor-generator and 
possibly to arrange the dynamo with slip-rings, so as to make pro- 
vision for one, two or three-phase current. Secondly, where the 
supply is alternating, it will be merely à question of providing & 
suitable transformer for the requirements of the laboratory. In 
physical laboratories a single-phase alternating current is all that is 
required in the majority of cases, and the demand for current is not 
likely to exceed 25 amperes. But the chemical laboratory will re- 
quire much heavier currents for furnace work. I believe that for 
certain types of furnace an alternating current is found to be most 
suitable and the current required may be anything up to 2,000 
amperes. The heaviest currents will be used at comparatively low 
voltages, ranging from 26 to 50 volts. The question arises as to the 
best type of generator to instal for furnace work. I am inclined to 
follow the practice in America, and have a single-phase machine 
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Source of Current.—For laboratory purposes a battery of accumu- | with the armature divided into four exactly similar sections, so- 


lators is essential as furnishing the only means of providing absolutely 
steady currents. It may be said that any standard make of secondary 
battery will suffice, provided that the plate selected will allow of a 
high rate of discharge if required. The question then arises as to the 
best arrangement for charging the cells. Leaving out of account the 
сазев where the laboratory has its own generating plant, we will con- 
sider the question of a supply from public mains. In the majority of 
cases we may take the voltage available to be between the limits of 
200 and 250. Аз а general rule, the battery will consist of from 30 to 
55 cells, which means that the maximum voltage required will be 140. 
There are then two alternatives, either to charge direct from the mains 
through a suitable rheostat or to instal a motor-generator. Аз you 
cannot expect to obtain a greater combined efficiency than 70 per 
cent. from a motor-generator of comparatively small size, it will be 
noted that the losses will be the same in both cases if the supply is at 
200 volts, and will be in favour of the motor-generator set when the 
supply voltage exceeds that amount. As an alternative to an ordinary 
motor-generator we have now available a direct-current motor-con- 
verter. lam informed by the makers that for a machine of 12 kw. 
output, converting direct current from 200 to 140 volts, an efficiency 
of nearly 90 per cent. can be guaranteed. We have, however, more 
Important considerations to take into account than percentage 
efficiency. We have to take into account that the cells will be un- 
evenly discharged, as explained later, and that we have, therefore, to 
provide means for obtaining low voltages down to, say, 15 or 20 volts. 


ki Abstract of an original communication to the Institution of 4ес- 
"Per vo ineers, accepted by the council for publication in the 
ournal.”’ 
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wound that the four sections can be coupled up in series or in parallel. 
In the machine that I have selected each section has an output of 
350 amperes at 25 volts, so that we get from the machine either 
1,400 amperes at 25 volts, 700 amperes at 50 volts or 350 amperes at 
100 volts. The voltages may be further varied within certain limits 
by varying the excitation of the fields. In cases where an alternating 
current is available, a transformer can be used on similar lines. 

Distribution.—Here the most important requirements is to arrange 
a method of delivering current at any desired voltage to any of the 
laboratory circuits, and to ensure that the arrangement can be easily 
manipulated without loss of time from a convenient centre. The 
voltages may vary from, say, 4 up to 110, but except for certain elec- 
trolytic experiments it is probably most convenient to arrange the 
source of current so as to vary the voltage in multiples of 10. This 
being the case, we divide the battery into groups of five cells and 
arrange our distribution board so that these groups of cells can be 
connected up in series to give the necessary voltage. We then have 
to design the distribution board so that the groups of cells can be 
discharged on to any of the circuits as required. The actual type of 
board that I am in the habit of using for this purpose is described 
later, but I may here say that it is convenient to combine with the 
actual panels for distribution a special charging panel and also a panel 
to afford a simple means of connecting the groups of cells in parallel 
for obtaining large currents in those cases where such an arrange- 
ment is necessary, which will be more particularly the case in. 
chemical laboratories. 


Circusts.—Now as regards the circuits themselves, what type of 
conductor is the most suitable to employ ? The choice lies between. 
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insulated conductors and bare conductors, and I propose to show that | having to disconnect the plugboard. For this purpose we then add 


the use of the latter is far more satisfactory from every point of view. 
The advantages chiefly lie in the cost of material and erection, and in 
the facilities afforded for making alterations and additions, such as 
tapping off extra terminal positions. Suppose we consider the 
necessary conductor required to carry 25 amperes. If we use an 
insulated conductor we should naturally work to the rules of this 
institution, and the size of conductor for this current would be 7/16. 
Now in the case of a bare conductor we can work at a much higher 
current density, and we have merely to consider what limits of heat- 
ing in the conductor we can allow and the corresponding drop in 
pressure at the end of the line. Some years ago, in order to arrive 
at a satisfactory current density to be used for bare conductors, so as 
to allow of reduction of weight to a minimum and still not to risk 
any undue heating, a series of experiments were made, and the fol- 
lowing formula was finally decided upon to be used for laboratory 
circuits: C?=15 ОЗ, where C is the current in amperes and D the 
diameter in millimetres. This formula gives us 22-7 amperes for a 
No. 10 S.W.G. wire. The drop in voltage per 100 ft. double run is 
therefore, in this case, nearly 2-9 volts. It may be of interest to add 
that а No. 10 bare copper wire will rise 18°F. from 75°F. in a room 
when carrying 26 amperes. Whereas to produce the same rise in 
the open air on a calm day in summer 42 amperes are required (see 
“ Modern Electric Practice," Vol. II., p. 79). 
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Now we see from the above that we bave to compare a bare No. 10 
sopper wire with а 7/16 cable as regards cost, the price of the former, 
taking copper at 9d. per lb., being about 12s. per 110 yds., and of the 
latter about £5 per 110 yds. Again, in erection it is not at all objec- 
tionable to run your bare conductors overhead, spanning from point 
to point to obtain the shortest runs. It will, I think, be admitted 
that this is hardly feasible with insulated cables of 7/16 and above. Бо 
that in addition to the saving on the conductor, we shall most prob- 
ably use а smaller length of bare conductor for any particular] circuit. 
The great point in using bare conductor is to have a really first-class 
insulator, and if the conductors are carefully erected, you can rely on 
obtaining a very high insulation resistance in a dry building. Азап 
illustration, in a laboratory that has been recently equipped, an insula- 
tiongresistance of over 100 megohms has been obtained on each in- 
dividual circuit, which is satisfactory, taking into account that the 
conductor will, on the average, be carried on at least a dozen in- 
sulators, and possibly pass through several walls. 

Take, first, the simplest case, where we desire to distribute 
currents from a battery of, say, 30 cells, giving steps of IO volts. 
We divide the battery into groups of cells, in this case six groups of 
five cells each. Therefore, by placing one or more groups in series we 
get 10, 20, 30. 40, 50 and 60 volts available. Now,if we havea panel 
with’seven ‘bus bars connected, as shown in Fig. 1, to the cells, by 

connecting the ends of any circuit to two of these Биз bars we place on 
that circuit the voltage corresponding to the position of those bars. 
Instead of using switches, the most convenient arrangement is to 
have а series of horizontal and vertical bars drilled at each inter- 
section and fitted with plugs to make contact between a horizontal 
and vertical bar. Fig. 1 shows diagrammatically such а board fed 
by five groups of cells and distributing to four circuits. Here we see 
an arrangement by which we can distribute current from the cells to 


any of four circuits at voltages varying from 10 to 50 in 10-volt steps. | 


It is, however, convenient to be able to charge the cells without 


| 
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two more horizontal bars, which bars are connected to the dynamo 
through the usual apparatus, such as automatic cut-out, ammeter, 
&c. It will be seen (Fig. 1) that by inserting plugs at а, a’ and b, b’, 
we can charge the whole battery or we can pick out a single group to 
charge by inserting plugs at a, а” and b, b". І will be noticed that 
with this arrangement we can also place current direct from the 
ynamdo on to any of the circuits. 

The next arrangement is to have means available for connecting 
up the group of cells in parallel for use on a special circuit. This is 
effected by the device shown in Fig. 2. Here we have a pair of leads 
brought from each group of cells to the plugboard instead of соп- 
necting all the groups together in series at the battery. We split the 
horizontal bars in two pieces and interpose a single-pole switch 
between the two portions. It will be noticed that so long as all the 
switches are closed we have all the groups in series as before, and for 
using the four circuits we proceed in the same way as in Fig. 1. 1, 
however, we wish to have the groups in parallel on to the special 
circuit, we simply open all the switches and insert plugs at points 
marked C, to C, and D, to D, As far as connections for charging 
are concerned, we use these same plug positions. "Thus, to charge 
the whole battery, we keep all the switches closed and plug at C,, C», 
D,, D,; or, supposing we desire to charge the third group from the 
top, we open the second and third switches and plug at C,, C,, D,, De 
Now, in а great many cases it is ccnvenient to have two separate 
batteries, so that one battery is alwayszavailable for discharge. In 
this case we have to devise an arrangement so that one battery can 
be charging whilst the other is discharging, and vice versa. This 
arrangement is effected as shown in Fig. 4. Here on the charging 
panel we have two identical sets of bars and plugs on each side of а 
vertical row of double-pole change-over switches. 
The centre short bars are so arranged that when all 
their plugs are inserted we have the corresponding 
cells all in series. The object of these short centre 
bars is to enable a single group or number of groups 
to be selected for individual charging. By means of 
the change-over switches in the centre it is possible to 
connect either battery to the distributing panel, and 
the complete arrangement enables the one battery, 
or any part thereof, to be charged simultaneously 
with the discharge of the other or any part of it. 

As regards the connection of circuits to the plug- 
boards, I have adopted two different methods. In 
the first, two series of "bus bars are used, arranged 
at right angles to one another on either side of an 
insulating slab. What may be called the feeding 
"ов bars are placed horizontally at the back, and 
the distributing 'bus bars are placed vertically on 
the front. А hole is drilled through both bars and 
the slab at each intersection, and a plug can then be inserted where 
desired to connect the front and back bars together. The circuit wires 
are connected through fuses to the ends of the vertical 'bus bars. 
These plugs have presented some little difficulty. It is of great 1m- 
portance that the contact should be electrically and mechanically 
sound, and that the contact between back and front bars should be 
made expeditiously. The first two objects can be attained with & 
plug having a screw connection at one end and a cone at the other, but 
this is expensive. It means, firstly, an expensive plug, and it neces- 
sitates tapping the holes in the back bats anil providing the front bars 
with coned seatings. You may be able to rely upon the screwed con- 
tact, but the cone and its seating are liable to wear and finally to 
become unsatisfactory. The next type of plug, consisting simply of 
a brass sleeve split at each end, does away with the objection of having 
tapped holes and coned seatings, thereby saving expense. The plug 
itself is also reasonable in cost, and is, further, quick in manipulation, 
but though fairly reliable as regards contact, it is not entirely 80. 
Both these types of plugs are in use, but the final type of plug, which 
I now use exclusively, is most reliable and inexpensive. type 
is shown in Fig. 3. You will notice that it consists of a brass sleeve 
internally tapered towards each end. Through the centre runs & 
spindle, on which work two coned pieces of brass on а right and left- 
handed thread. The spindle is rigidly connected to the handle, which, 
when rotated, causes the two cones to move inwards, thereby press- 
ing the ends of the sleeve, which are split to allow of expansion out- 
wards. The rotation of the handle after the plug has been 
in position in the holes causes the plug to expand inside the AR 
With this plug only parallel holes are required, and the contac 
obtained is electrically and mechanically: perfect. 

As to the second method of connecting the circuits tu ¿ne boards, 
its advantages lie chiefly in a saving of.cost in manufacture of the 
boards. In this method the vertical ’bus bars are entirely dispe b 
with, and the horizontal bars are placed on the front of the slab. 
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The circuits themselves are brought down to a fuse panel, Figs. 5 Hu in. centres. We have 16 holes, so that the total distance betweerr 
and 6, and flexible cords are brought from the underside of the fuses | the twofextreme holes is 15 in. by 1{ in. ; if we take sixteen-fifteenths 


over a system of pulleys and counterweights to appropriate positions 
on the front of the slab, so that the plug connected to the flexible 
can be connected to the 'bus bars as required. The plug'in this case 


has only to make a single contact, and is constructed on 
the same principle as the double-contact plug, but with 
a single internal cone working on the spindle. The 
saving in cost of this type of board is effected through 
the saving of the circuit "bus bars, and the saving т 
drilling of the slab, the latter being a considerable item. The saving 
here indicated more than compensates for the cost of the pulleys and 
counterweight gear. The chief difficulty with this design arose in 
connection with the flexibles. Great difficulty was experienced in 
obtaining а flexible conductor to carry up to 50 amperes sufficiently 
flexible to run nicely over a 3 in. pulley. Several makers in this 
country were tried without success, but a flexible conductor was 
finally obtained in Germany consisting of 3,081 strands of No. 48 
S.W.G. The conductor is not insulated, but merely covered with a 


braiding of soft cotton, as it was decided to trust to the pulleys for · 
insulation. This decision has been justified, as on the circuits, as - 


mentioned earlier in this Paper, an insulation resistance of over 
100 megohms has been obtained, including the flexibles themselves, 
which will be roughly 23 yds. long from fuse to plug. The pulleys are 
made of lignum vitæ with brass bushes working on a steel shaft. 

I propose now to describe one or two arrangements which have 
been adopted for special purposes in connection with distribution of 
current. In the first place, it may be of interest to describe a device 
designed to prevent plugs being inserted into wrong holes on dis- 
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Fig. 5.—FvusEÉ PANEL. 


tributing panels. Supposing we take the case of a distributing panel 
for eight circuits, that means we have 16 ‘bus bars, and in this par- 
ticular case we arrange that the vertical circuit bars shall be at the 
back and the horizontal feeding 'bus bars on the front. We desire to 
ensure that one plug only can be inserted in any horizontal bar at the 
same time. For this purpose we have an ebonite guard bar fitted 
between the 'bus bar and the slab, and free to slide backwards and 
forwards parallel to its length. There are the same number of holes 
in the ebonite bar as there are in the horizontal brass bar, but the 
holes are so spaced that when one hole in the ebonite bar corresponds 
With a hole in the brass bar, and so allows a plug to go through both, 
all the other holes are out of adjustment. The spacing of the holes 
is found as follows: Suppose we Space the holes in the brass bar at 
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of this length, and divide the result Ьу 15, we get as the result 2 in., 
which will be the spacing for the holes in the ebonite bar. And it 
will be found that this spacing satisfies the condition required. 


ARRANGEMENT 
oF CORDS 


The second special application of plugs that I propose to describe 
is an arrangement for high-tension work to prevent accidental con- 
tact with ’bus bars carrying a high-tension current. We have a plug- 
board arranged to place four sections of а transformer secondary in 
series or in parallel. Assume the transformer primary to be fed by a 
single-phase alternating current at 100 volts, and that the secondary 
is split into four equal sections, each giving 250 volts. These four 
sections are connected to а board, and by means of double-contact 
plugs can be arranged in series to give 1,000 volts to the external 
circuit, in parallel to give 250 volts, or in multiple series to give 500 
volts Such an arrangement might be a source of danger to students, 
50 а guard device is necessary to prevent accidental contact with the 
'bus bars. In the first place, a sheet of plate glass, 


Т perforated with the necessary holes to allow of the 


| insertion of plugs in the proper positions to obtain the 
required voltage, is fitted on the front of the board. 
The double-contact plugs are fitted with elongated 
handles in which are cut circular grooves. An ebonite 
bar, pivoted at both ends, and therefore free to move 
about an axis parallel to its length, is provided at proper 
intervals with slots, which engage with the grooves in 
the plug handles. One end of the ebonite bar is connec- 
ted by means of a link with the handle of a double-pole 
switch, which is placed into the primary circuit of the 
transformer, and is so set that when the switch is closed 
all the plugs are locked by the ebonite bar, and can only 
be moved after opening the switch. Thus, when the 
"bus bars are alive, the plugs can neither be inserted nor 
withdrawn. 
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of plugs and switches can be arranged to meet almost 
any desired purpose, and I should like to point out the 
very great convenience arising from these arrangements 
in laboratory work. There is a great saving of time 
and trouble in being able to set your connections in a 
simple way by means of these plugboards, instead of 
having to work with loose wires and cables. 

Terminals for connecting Apparatus to the Circuits.— 
In designing the general scheme for a laboratory we 
have to consider the requirements of three classes of 
students: Elementary, advanced and research. The 
requirements for elementary students are for most 
purposes met by small portable batteries. But it 
is convenient to have circuits available for use from 
the central distribution system as well. The current re- 
quired by each student will be small and the voltage low. 
The most convenient arrangement is probably to feed 
the elementary laboratory with a couple of 50-ampere circuits, and 
arrange a series of tappings off the circuits, whose number will depend 
on the number of students working together in one class. In the 
case of more advanced students it is best to set apart a number of 
circuits for their exclusive use, feed these on to a separate plugboard, 
and wire the necessary number of terminal positions off this plug- 
board, arranging so that not more than two students are working 
off the same circuit simultaneously. For research work it is advisable 
that each terminal position should be an entirely independent circuit, 
so as to ensure absolutely steady currents and avoid any risk of the 
circuit being interfered with by another experiment. 

The capacity of the various circuits must depend upon circum- 
stances in each particular case, but, generally speaking, physical 
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laboratory circuits are best arranged for 20 and 50 amperes, and 
those in chemical laboratories for 50 and 100 amperes. 

Special Conductors.—In certain rooms of a physical laboratory it is 
necessary to eliminate all possible magnetic effects from the circuits. 
This can be attained either by crossing the conductors at short in- 
tervals or by changing from bare conductors to insulated concentric 
cables. For furnace and other heavy current circuits copper strip 
may be conveniently used, fitted on iron brackets with the usual 
pattern of "bus bar insulator. A current-density of 2,000 amperes 
perfsquare inch may be used, as a drop in pressure is not material, 
and|these circuits are usually very short. For the lecture tables it is 
best to bring the bare copper as close to the table as may be con- 
venient, and then finally conneot up to the terminals on the tables 
with insulated conductor. 

The author finally gives brief particulars and diagrams of connections 
of three recent laboratory equipments, in which the foregoing prin- 
ciples have been embodied. 


ILLUMINATION TESTS.* 
BY CLAYTON H. SHARP AND PRESTON S. MILLAR. 


Summary.—Particulars are here given of the results of tests on a 
particular installation to ascertain the light flux derived from the light 
source, ceiling and walls respectively. Tests were also made to ascertain 
the reflecting efficiency of the ceiling and walls, and to determine the 
intrinsic brilliancy. ———— 

Most illumination tests have been made with some specific purpose 
in view and hence have not included some of the elements without 
which a study ot an illumination installation cannot be said to be 
complete. It is the purpose in this Paper to present the results of 
certain illumination measurements which have been made chiefly 
with three objects in view :—first, to illustrate tests which can be 

made and methods which may be employed in the study of the 
illumination of an interior; second, to illustrate methods of dis- 
cussion of results ; and third, to illustrate the degree of accuracy which 
it is practicable to attain in work carried out with ordinary field 
equipment. 
TEST CONDITIONS. 

The tests were conducted in a room 12 ft. 7 in. long, 12 ft. 2 in. 
wide and 9ft. 10 in. high. The ceiling was covered with white 
cloth. The walls were grayish white, and the windows were covered 
with manila paper. There were provided for the ceiling and walls 
black cloth coverings, which reflected practically no light and which 
could be removed readily. А screen was constructed by which the 
test-plate of the photometer could be shielded from all direct light 
from the light source, while a minimum of light from the ceiling 
and walls was obscured. А second screen was of such shape and 
dimensions as to shield the plate from all direct light from the light 
source and from the ceiling. while obscuring a minimum of light from 
the walls. А third box-like screen was so designed that all light 
reflected from the walls directly could be screened from the test-plate, 
while a minimum of ceiling light was obstructed. 

The light source consisted of a single 250 watt bowl-frosted, 
metallised filament lamp, supplied at the watts necessary to produce 
its rated candle-power and equipped with a satin finish prismatic 
bowl reflector, mounted in a form A holder. This unit was mounted 
upon а drop cord from a centre outlet on the ceiling, the bottom 
edge of the reflector being 9 ft. 4 in. above the floor. Fig. 1 shows 
the curve of the distribution of light about the lamp and reflector 
used in these tests. The values given are apparent candle-power 
as observed at a distance of 10 ft. from the light source. 

Studies were made of the illumination on a horizontal plane 36 in. 
above the floor (the “ table plane "), and on the ceiling and walls. 
The horizontal plane was divided into 25 rectangles of equal areas. 
A test station was located in the centre of each such rectangle. In 
some of the tests upon the ceiling, corresponding test-station measure- 
ments were followed. In other tests, stations were located in the 
centres of large rectangles, both upon the ceiling and upon the walls. 
At each test-station, three to five settings were made by one observer, 

Illumination on Table Plane.—It was desired to determine by 
direct measurement, not only the total tlux on the horizontal plane 
with the room in its normal condition, but also the proportion of such 
dux which was contributed by the light source directly, by the ceiling 
and bv the walls, respectively. "Thus, with the walls and ceiling 
covered with black cloth, the illumination on the table plane was 
that due to the lamp alone: with the walls black and the ceiling 

white. the illumination was due to the lamp directly and to the light 
cof the lamp reflected from the ceiling: with the direct rays of the 

lamp screened from the test-plate, the illumination measured was 


* Abstract of a Paper read before the New York Section of the American 
JNuminating Engineering Society. 


that due to the light of the lamp reflected from the ceiling, plus the 
light of the lamp reflected from the walls, plus the light of the walls 
reflected from the ceiling, plus the light of the ceiling reflected from 
the walls. In all tests, the light reflected from the brown linoleum- 
covered floor, from objects on the floor and from the wainscoting, 
below the 36 in. plane, has been ignored. | 
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Fig. 1.—LicHr DISTRIBUTION IN VERTICAL PLANE FROM 250 WATT GEM 
LAMP WITH E13 REFLECTOR. 


The results may be summarised as follows, the value being given 
in lumens (obtained by multiplying the average illumination in foot 
candles by the area of the plane, 153 sq. ft.) :— 


Component flux from 


Total lumens. 
Light source direct 


sg KREGER КГ 191 
Cening ЗЛОЙ nidesssas кое коне нк eR d 42 
Wiülls, vii Gelling" игорь ааа EALE pha FR 26 
Wals РЕЯ М о АО ОИ bes 86 
Catling: Па WSUS) TC 35 

ЗЫ ло алена 380 


This checks against a value of 376 lumens obtained by direct 
test. 

A further study of the illumination on the test-plane can be made 
as follows :—Taking the average of all measured values of illumina- 
tion at equal distances from the point immediately below the lamp, 
mean illumination curves were plotted, showing the total illumina- 


tion, the illumination due to the light source alone, the illumination 
4 


Foot candles. 


1 9 3 4 5 6 7 
Feet from centre of room, 
Fic. 2.—ILLUMINATION IN PLANE OF REFERENCE PRODUCED BY LIGHT 
Source, WALLS AND CEILING, 


due to the walls alone and the illumination due to the ceiling alone. 
The curve of illumination due to the light source alone is not strictly 
comparable with that derived from the distribution curve, since the 
latter was measured at a distance of 10 ft. from the light source. 
whereas the distances involved in the measurements in the room, 
varied from 6-67 ft. to 9-67 ft. Nevertheless the comparison is an 
interesting one. These curves are shown in Fig. 2. In comparing 
point by point the measured total illumination intensity with the 
sum of the components, the differences were found to average less 
than 2 per cent., the maximum individual variation being 5-4 per 
cent. 

Illumination of Ceiling and Walls.—In studying the illumination 
of ceiling and walls, photometric procedure was followed, which can 
be employed satisfactorily only with some form of illumination 
photometer, of which the illuminated surface or test-plate may, when 


* This value includes light reflected from wall to wall prior to being 
reflected from a wali to the plane of reference. | 
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required, be located at а considerable distance from the photometer 
itself. The accuracy of the results obtained will depend, of course, in 
great measure upon the precision capabilities of the photometer 
used, the extent to which the photometer complies with the theo- 
retical requirements, and upon the skill and experience of the 
observer. In the tests here described а detached test-plate was 
located on the ceiling or wall in the position and at the angle desired. 
"The photometer was removed from the test-plate a sufficient distance 
to minimise obstructions of light due either to the instrument or to 
the body of the observer. The test-plate in this instance consisted 
of a circular sheet of de-polished milk glass, 100 sq. in. in area with 
an opaque backing. This detached test-plate was viewed normally 
through the photometer in all cases. While not a perfect diffusing 
surface, it followed the cosine law with substantial accuracy through 
an angle of 60 deg. from the normal, and therefore served all practical 
purposes in these tests. It is not to be expected that the results 
with the detached test-plate will be as accurate as with the plane of 
reference previously considered, in which the test-plate was attached 
to the photometer. 
Analysis of Ceiling Illumination d(ata refer to fluc incident upon 


entire ceiling area). Lumens. 
Direct from light source ........ „чин ии кони овен вонанни 183 
Ceiling light reflected by walls back to ceiling ......... 20 
Wall light reflected to ceiling .................... esee eese. 11 
Total flux on ceiling «ueteres coupe er eue OE аз 280 


Analysis of Wall Illumination (data refer to fluc incident upon 


entire wall area.) Таййёйё. 
Direct. from light soüree iia н, 382 
Ceiling—first reflection. и. eene 116 
Walls—-first. геЙесНоП.... ини nnne 104 
Ceiling via walls+ walls via ceiling .................... 70 
Total flur оао 572 


Among the values determined for the illumination on the table 
plane, ceiling and walls, there is for each the flux of light incident 
from the light source direct, all indirectly reflected light being 
eliminated. The sum of the values of such components upon each 
plane is comparable with the total flux of light produced by the 


light source, as computed from the curve of light distribution. Such 
а comparison 13 as follows :— 
Lumens. 
Direct light incident upon сеу... е 183 
I „ » "c E 382 
T » , » Teference plane ................ 191 
Toti aeos ааа ое иу 156 


Total flux computed from distribution curve (Fig. 1) 779 


This check of the illumination tests shows accord within 3 per cent. 
It is an excellent demonstration of the validity of the methods 
employed. and of the substantial accuracy of the results. 

Ceiling as а Reflecting Surfare.—Vrom the data in the tables it is 
possible to compute the reflecting efficiency of the ceiling under the 
conditions which prevailed. From the following figures it will be 
noted that 63 per cent. of all light falling upon the ceiling from the 
walls is reflected by the ceiling. while the corresponding value for 
the light incident upon the ceiling from the light source alone is 
86 per cent. This difference is probably due to the fact that the 
ceiling receives the bulk of the light from the light source at angles 
of very high incidence, under which condition it would naturally 
display a most favourable reflection coefficient. Moreover, the cloth 
of which the ceiling was composed allowed less light to pass through 
its interstices at high angles; hence reflected a larger percentage. 

E: corresponding study of the walls as reflecting surfaces is also 
ven. 

The low value for the percentage of light reflected by the walls 
on the test-plane and ceiling seems reasonable, if we remember that а 
very large proportion of the reflected flux travels from wall to wall 
and is finally absorbed. The components of this flux falling upon 
the test-plane and upon the ceiling may reasonably be expected 
to be rather small ; in fact, a simple comparison of the areas involved 
would indicate that the test-plane and ceiling would receive a smaller 


percentage of the light reflected from the walls than do the walls 
themselves. 


| Specific Intensity or Intrinsic Brilliancy.—In view of the great 
importance of this element in illumination installations, it was 
decided to make such determinations upon the walls and ceiling. 
Time did not permit of an exhaustive study, but the determinations 
were made for the ceiling when it received the total direct and 
indirect light flux, and again when the walls were covered with black 


cloth ; also for the walls when thev received the total direct and 
indirect light flux. | 


Ceiling as а Reflecting Surface. Reflecting 
First reficctions only. Г.итепя. efficiency 
Incident upon ceiling from light source ... 183 of ceiling. 
Reflected to table plane ......................... 42 
Reflected to walls .................... eee 116 
Total reflected from ceiling .................... . 158 86% 
Multiple reflections only, first reflections excluded. 
Incident upon ceiling from all sources except 
light SOULE оны 97 
Reflected to table plane ........................ . 26 
Reflected to walls ...................... esses. 35 
Total reflected from ceiling ..................... 61 639, 
AU first and multiple reflections included. 
Incident upon ceiling, from light source.... 183 
P E, » from walls ............. 97 
Gt БИК РИ КОК coniu Les ы 230 
Reflected from ceiling to table plane, lst 
reflection from light source alone ......... 43 
Reflection of light from walls, via ceiling . 26 
Total ооо sot ооо ооо ооо хоро осо оа фо ооо оо ое оо оосее 68 и, ! 
Reflected from ceiling to walls, first reflection t y 
from light source alone ...................... 116 Ta 
Reflection from walls, via ceiling to walls. 35 E 
Tota e 151 
Total reflection from ceiling..................... 219 78°, 
Walls as Reflecting Surfaces. Reflecting 
First reflections only. Lumens. efficiency 
Incident upon walls from light source .... 4 382 of walls. 
Reflected to table plane ......................... 86 
Retlected to ceiling ...................eeeeessse 71 
Total reflected from walls ...................... 163 43", 
Multiple reflections only. first reflection excluded. 
Incident upon walls .............................. 290 
Reflected to table plane .................. 35 
Reflected to ceiling ............................... 20 
Total reflected from walls ...................... 55 199, 
АЙ first and multiple reflections included. 
Incident upon walls.|.............. cess 072 
Reflected to table plane ......................... 12] 
Reflected to ceiling .......... eese 97 
3255 


The detached test-plate previously referred to was calibrated as a 
standard of specific intensity by producing upon it illumination of 
high intensity, determining the intensity, and determining the 
illumination which the detached test.plate produced under those 
conditions at a stated distance. For example, in the standardisation 
test an illumination of 58:8 ft.-candles was produced upon the test- 
plate, and it was found that under this condition the test- plate 
produced a normal illumination of 0-393 ft.-candle at a distance 
of 5ft. along a line perpendicular to its surface. This vielded а 
specific intensity of 0-0982 c.p. per square inch for the test-plate as 
illuminated, which corresponds to a specific intensity of 0-002 ep. 
per square inch per foot-candle of illumination. After the illumina- 
intensity had been measured by means of the detached test- plate, the 
test-plate was removed, while the photometer remained in position, 
and repeated observations yielded the specific intensity of the ceiling 
or walls as compared with that of the test-plate. - Some of the 
determinations made by this method are as follows :— 

Specific Intensity or 2 ntrinsic Brilliancy of Ceiling and Walls, 
Specitic intensity (in c.p. рег за. in.) 


Mean for Min. Max. 
Conditions. Surface. surface, measured, measured 
Nothing obscured... Ceiling 0-0032 ИШИ! 0-9097 — 
Walls black ....... Ceiling 0-0016 0-0005 GR] 
Nothing obscured... Walls 0-0031 0-0023 0-0047 


The value given for the mean specific intensitv of the ceiling 
0-0032 candle per square inch, may be roughly checked by the To 
of the following equation: F—mi, where F is the average flux ei 
square in. of the ceiling ; or in other words, the total flux divided n | 
the area of the ceiling in square in., and i is the specifie по 
required. Тһе value so derived for the mean specific intensity vill 
be larger than the value obtaine:l bv measurement Бева it is 
based on the assumption that the surface of the ceiling is a verfeot]v 
diffusing surface, which it was not. The mean value for he first 
test of the ceiling, computed according to this equation, is 0-094^ 
candles per square in. ES | 


пи ы” uM 


—— - 
FEDES: — a —— — ———— = - 
——— — = 


498 | THE ELECTRICIAN, JUNE 24, 1910. 


BRAKE SHOE STANDARDISATION. * 
ВУ J. A. РАМТОМ. 

Summary.—Attention is first called to the large amount of waste in 
connection with brake heads and blocks. The author then discusses the pro- 
perties of the various types of brake blocks, and finally suggests a stan- 
dard design which, he claims, will show a saving of over 100 per cent. in 
material. —— 

The question of brake shoes and their wear, consistent with 
economy, safety and efficiency, is of greater importance than appears 
at first sight, and has up to the present time failed to receive due 
consideration. When you consider that the outlay on brake blocks 
is 10 per cent. of the car maintenance, it will be recognised as a very 
important factor in economy, and it is here suggested that as much 
attention be given to the scrap heap as to the brake block itself. At 


to some minor extent assists retardation without rapid wear, and 
protects the intermediate soft iron which produces the necessary 
friction between the surface chills, thereby occupying a very useful 
intermediate position in braking efficiency and durability. The one 
great drawback at present about partly face-chilled blocks is that 
the chill does not penetrate more than $ іп. into the body of the 
block ; hence, when the block is only one-third worn, we arrive at 
very soft iron with rapid wear and increased coefficient of friction, 
resulting in chattering and erratic stops as the speed is being reduced, 
owing to various brake-shoe coefficients. Hence the necessity of 
chilling from the back as well as from the front in staggered positions, 
80 that the retarding properties may correspond equally throughout 


the wear; therefore brake shoes should be purchased from manufac- 
turers who specialise in this class of work. 


the present time some 40 to 60 per cent. of the material received is 
returned to the scrap heap partly worn ; not worn out, but worn to 
such an extent that their consignment to the scrap heap is а wise 
precaution against accident. "With heavy equipment and high-speed 
brake application, it is found that a soft cast-iron shoe in cooling 
after a hard and heavy application takes a sharper curve on the face 
than on the wheel, and this shoe, when re-applied at the next applica- 
tion, unless thick, will crack and break off. 

A few years ago blocks were frequently made in one solid piece, 
so that the brake block itself could be attached direct to the truck 
lever. This method increased the weight of that portion of the block 
that goes into scrap, and it also required more time and labour in 
changing. The chief reason for the brake block being made in this 
manner was probably because of the limited space between the 
wheels. The lengthening of the wheel base a few inches has removed 
this difficulty, and the brake shoe has been generally adopted. 

The original weight of brake blocks is found to vary between 20 Ib. 
and 36 lb. Where space is not limited, it would seemingly be good 
practice to use the heavier blocks, which would remove the necessity 
for frequent changing. The figures given for discarded blocks of the 
above weights vary from 15 lb. to 24 lb., and correspondingly lower 
figures when steel backs are used. 

In general it might be said that the weight at which blocks are 
discarded could with advantage be given considerably more attention 
than is customary. "The scrap heap offers convincing evidence of 
this. Blocks are frequently found worn thin at one end, while the 
other end has barely been in contact with the wheel, and it is safe 
to say that not more than two-thirds of the available material is 
usually worn away. The fault usually lies in the length and adjust- 
ment of the hangers and design of brake shoe used, which does not 
permit of these being worn out, even if they could. The reason of 
this waste material is not far to seek, as the present plain cast-iron 
brake shoe has many disadvantages, apart from lack of inherent 
strength against breakage. 

Plain Cast Iron.—This material is approved by many on the 
grounds that it is eheaper to wear out the brake shoes than the 
wheels. also to the fact that the frictional properties are compara- 
tively uniform and high under all conditions of service. It will 
probably surprise many to know that wheels wear quicker without 
brake shoes than with them. Brake shoes assist in preserving the 
wheel camber. Although effective and efficient, they unfortunately 
show two very distinct objections and disadvantages for general use— 
namely, rapid wearing qualities and lack of strength against breakage. 

The action of cast-iron shoes upon steel and chilled-iron wheels 
has been explained on the theory that the surface of a cast-iron shoe 
is characterised by sharp projections of a crystalline nature, and that 
these crystals under wear become readily detached and break along 
the cleavage faces, continually furnishing angular crystalline par- 
ticles to grind between the shoe and wheel. The face of the chilled 
wheel is а series of minute elevations and depressions, and when 
pressed together the two surfaces interlock and mesh with the par- 
ticles ground off from the shoes, so that there is a continuous grinding 
and rolling action, and consequent high friction and heavy wear on 

blocks. ‘Ihe steel tyre is not so hard as the chilled wheel, and pos- 
sexses an element of ductility, so that projections on its face tend to 
flow or bend away from the brake shoe, to become compact and 
polished over, affording less resistance, and permitting а sliding 
rather than a grinding action between the two surfaces, and conse- 
quent wear of both wheel and block, producing excessive heat, which 
in turn causes à corresponding fall in retardation. With the harder 
qualities of cast iron it is possible to have considerable difference in 
wear with equal retarding effects. 
Part-chilled. Blocks.—With  partially-chilled blocks there is less 
wear and a more even coefficient of friction throughout the process 


of retardation ; any slight heating is dissipated in the chill, which 
DECLATURDON E oe en c Е see соіа 


ж Abstract of a Paper read before the Tramways and Light Railways 
Association at the Dublin Congress. А brief account of the discussion 


iu connection with this Paper was given in our last issue. 


Composite Brake Shoes.—The composite shoes of various grades 


of hard and soft iron and steel inserts give better results on steel tyres, 
but tend to tear the tyre by reason of hard spots forming on the 
inserts that fuse and roll between the shoe and wheel, preventing 
bearing on the entire wearing surface of the wheel. 


All- Face Chill Blocks.—Some five years ago, in this country, a 


part-chi led block or chill of any description was utterly condemned ; 
to-day we find а great many in use even to the extent of an all-face 
chill block. The author cannot go this far unless under great caution, 


as the all-face chill block is only suitable where very soft wheel tyres 
are in use. 


The present-day tramway and railway managers are in 


favour of very hard and high quality steel-tyred or chilled-iron wheels, 
and by the use of hard-face chill brake blocks on such wheels no 
reasonable friction is obtained, as the two surfaces immediately get 
highly polished, forming what is known as an all-chill glaze, which in 
turn, under the best dry conditions, involves à very low coefficient 


of friction and unnecessary heavy wheel pressure, resulting in undue 
heating, with its attendant drawbacks (in wet weather). It is with 


a block of this class (in wet weather), when a car is about to descend 
an incline, that the worst possible conditions may be obtained. The 


block is saturated with water, therefore the temperature of the wheels 


and blocks will be low. The coefficient will not be sufficient in the 


first few seconds to generate the heat required to evaporate the film 
of water between the blocks and wheels, with the result that racing 
may occur. | 

White Iron Blocks.—The above results with all-face chill blocks apply 
equally to hard white-iron blocks, with а greater tendency of this 
type of block when heated being liable to crack and break off, the 
nature of the material being very short in the grain and without 
ductility. Hence their early removal from service when only part 
of the material has been worn off. In the same way the glaze is here 
recognised by the squealing effect obtained when the car is coming 
to rest. Cracks in all-chilled or white-iron brake shoes result in total 
fracture unless precaution is taken to hold the parts together regard- 
less of cracks. Brake-shoe manufacturers have resorted to the steel 
plate reinforcement at the back of the shoe, which is so designed as 
to anchor the cast-iron body firmly to the back. The brake shoe to 
meet to-day's requirements should have a steel back, and is a success, 
regardless of the facts that the extra durability for wear in the brake 
shoe required by many officials necessitates the use of a grade of 
iron which does crack under conditions of modern service. Hard 


cast iron is a metal which appears to have a lower rate of heat con- 
ductivity than soft cast iron. 


End-chilled Blocks.—Another type of casting has the block ends 
chilled, and presents decided wearing qualities as well as decided 
tearing qualities, the outer edges presenting sharp cutting faces to 
the wheel tread, so that in reality the wheel tyre suffers more than 
the brake shoe. 

The various types of shoes described above group themselves into 
three distinct classes with respect to braking results. The first clas3 
covers the soft-iron shoe, which is the most efficient though least 
desirable, on account of rapid wear. The second class embraces the 
part chill and composite shoes with hard and soft inserts, which 
occupy a useful and intermediate position in braking efficiency and 
durability. The third class includes heavily chilled and white-iron 
shoes, which are the least effective in braking, though most durable. 

Suggested Improvements.—Having described the various results 
obtained from the blocks now in use, the author is still under the 
impression that a better brake block can be so manufactured to suit 
individual and local circumstances that it can be depended upon 
to control cars either in case of emergency or in making service stops. 
and to have pronounced retardation by reason of friction between 
block and wheel, so that the maximum braking effect can be attained. 
Secondly. the selection of brake shoes of the size, shape and metal 
best adapted for their service in stopping the car promptly, and with 
the least possible pressure, and at the same time preserving and con- 


serving as much as possible the size of the wheel and its original 
contour of flange and tread. 
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Hitherto the chief improvements in tramway brakes have been 
effected by the introduction of various forms of track brakes, but it 
seems to me that the track brake can at its best only be regarded as 
supplementary to the wheel brake when properly understood. The 
Brake committees have reported very fully on track brakes without 


giving much attention to the actual wheel brake shoe with varying 


conditions and materials in contact, and the desired foot-pounds of 
work done by that material for a given amount of wear has still to be 
ascertained. Hence the wheel brake has been made responsible in 
connection with many runaway cars. The importance of determin- 
ing the effect of the shoe upon the wheel becomes apparent when one 
considers the possibility of а shoe showing a high resistance to wear, 
which may, in fact, be protected at the expense of wear upon the 
wheels. It is suggested that a specification should be framed on 
these lines, covering frictional qualities of brake shoes, provided that 
shoes when tested shall give results as follows : Upon a chilled wheel 
in effecting stops from a speed of 35 miles per hour а mean coefficient 
of friction of not less than 22 per cent., when the brake-shoe pressure 
is 2,800 Ib., and a steel-tyred wheel in effecting а stop from a speed 
of 60 miles per hour a mean coefficient of friction of not less than 
18 per cent., when the brake-shoe pressure is 2,800 lb., огап average 
of 20 per cent. for all purposes; thit the rise in the value of the 
coefficient of friction at the end of a stop shall be within such limits ; 
that the value of the coefficient of friction for a point 15 ft. from the 
end of the stop shall not exceed the mean coefficient of friction by 
more than 7 per cent. The general conclusion is that commercial 
brake shoes at present as а rule meet this standard as to mean 
coefficient of friction during a stop, but they fail in most cases as to 
the increase of coefficient of friction at a point 15 ft. from the end 
of the stop. The author is of the opinion that while a high coefficient 
of friction is in the abstract a desirable characteristic to be possessed 
by a brake shoe, operating conditions make uniformity of action 


SUGGESTED STANDARD BRAKE HEAD AND SHOE. 


desirable for the purpose of securing uniformity both in time and 
intensity of its action, in order that the surging of trains and trailing 
cars may be prevented. Many interests would be served if manu- 
facturers, in submitting shoes for test, would give a statement cover- 
ing wearing qualities as well as a statement covering coefficient of 
friction. It is also possible that if a satisfactory test could be for- 
mulated, specifications covering wearing qualities might be framed. 
In order to arrive at this, the author submits in the Paper a test 
sheet which he suggests should be sent out, and the information 
secured carefully collated by an engineering committee, together 
with other material upon this subject, to form the basis of a report 
on brake-shoe standardisation. 

Brake-shoe Heads.—Improvements have been made in the past by 
separating the head from the shoe, accomplishing a saving in first 
cost and scrap weight, but the practice still remains expensive on 
account of lack of interchangeability. It would, therefore, seem 
important that we consider this question with a view to having all 
brake heads made strictly in accordance with the present contours 
or dimensions, to ensure more satisfactory service and avoid the 
difficulties which have been experienced in fitting the brake shoe. 
The shape of the brake head may be allowed to vary in accordance 
with the truck design, provided always that they fit the standard 
shoe. Within the last two years steel-back brake shoes have been 
introduced ; heavy and high-speed equipments demand a shoe of 
this type, which practically doubles the life of the shoe, with less 
strain on the brake head. The best argument in favour of steel-back 
shoes is that they can be worn down very thin without danger of 
breaking and causing derailment of the car. A similar remark also 
applies to the present cast-iron key lug, which breaks in service very 
frequently, thereby accounting for brake failures and accidents. 
Improvements have been attempted in this direction by casting in 


steel bands reinforced and supported by the cast metal of the shoe. 
& practice which developed blow holes on account of the fusing of 
the metals, and separation of the lug from the casting while in service. 
It would, therefore, seem desirable in designing a standard that par- 
ticular attention should be given to avoid these defects; that the 
iron lug should be sufficiently strong without other supports and well 
protected during the process of casting. 

Standardisation.—Attempts recently made to obtain definite 
figures regarding the wear of brake shoes disclose the fact that close 
records of this important feature are not kept in a great many car 
shops. It may be argued that there is no need for such figures. On 
the other hand, it is reasonable to presume that the more definite 
the information that can be secured in car-shed practice about such a 
considerable item of expense as brake shoes the greater is the prob- 
ability of reducing expenses. The number of stops and the weight 
of cars differ so widely on different systems that widely varying 
brake-shoe mileages are obtained. Difference in operating conditions 
is also largely responsible for the wide difference in brake-shoe 
mileage obtained ; therefore our present method of cost per 1,000 
car-miles is obviously wrong. Braking pressures must vary directly 
with the weight of the car. Brake-shoe wear will vary directly as 
the braking pressure and work accomplished, and, therefore, it is 
not considered as important for purposes of comparison to know the 
cost per 1,000 car-miles or ton-miles as it is to know the “ percentage 
of metal worn.” The standard brake shoe should be one-third the 
diameter of the wheel tyre (within reasonable limits) or applicable to 
any wheel from 30 in. to 33 in. 

The pressure applied to the brake shoe on tramways at present 
varies according to the weight of the car. But the total brake pres- 
sure applied should not exceed 75 per cent. of the total weight of an 
empty car. With the latest type of “ Peacock” and “ Ackley " 
geared brake spindle a common standard of brake pressure applied 
by the motorman could be arrived at for all weights of tramway 
cars between 8 and 15 tons. 

Whatever may be the pressure arrived at, the results clearly dis- 
tinguish between the slow-wearing and the rapid-wearing shoe. All 
shoes wear more rapidly on a steel-tyred wheel than on a cast-iron 
wheel. In general terms it may be said that for the absorption of a 
given amount of work the wear on brake shoes upon the steel-tyred 
wheel is twice as rapid as upon a cast-iron wheel. А standard shoe 
should, therefore, develop for each pound of metal worn away 
350,000,000 ft.-lb. of work in contact with a cast-iron wheel and 
200,000,000 #%.-1Ъ. of work in contact with а steel-tyred wheel. А 
standard specification framed along these lines would form a basis 
for comparative tests on brake-shoe wear, regardless of any and all 
conditions of running, and would in all probability reject 50 per cent. 
of inferior wearing material now offered for service. This would 
involve no extra expense to the manufacturers, as some manufacturers 
have for many years given practical attention to these requirements, 
and can fully demonstrate that it is entirely practicable to do so. 

Standardisation does not mean standard material, but does mean 
standard design, for all classes of material to suit the different con- 
ditions and attain the standard coefficient of friction and wear 
herein described. Now that through running of cars is an estab- 
lished fact, standard design is essential in case of failure necessitating 
interchange of wearing parts. 

In the standard brake head and brake shoe submitted (see illus- 
tration herewith) it will be noticed that the plan contemplates keying 
the contacts at the centre lug of the brake head, while the ends of the 
brake head fit close to the full length and width of the brake shoe 
back, that function being a great support to the shoe. The raised 
recess at each side of the iron lug, in conjunction with the end abut- 
ments, is merely to keep the shoe in vertical alignment, and should 
fit the holder and lug so snugly as to prevent any upward or down- 
ward movement of the shoe, the centre lug transmitting the load 
directly to the beam by virtue of the usual wedge-shaped key. In 
practice a great deal of play is often found at this point, which is very 
objectionable, as it allows the shoe to chatter up and down with the 
rotation of the wheels. Also many brake heads are found which bear 
at the ends and lack contact in the centre, causing the shoe to break 
at the centre when worn. Many brake heads will not allow ths 
brake-shoe key to be properly driven into place. 

On a large proportion of electrical equipments we see that the 
brake head is carried over the flange portion of the brake shoe. This 
means that whenever a brake shoe is worn through the flange (and 
that is generally what happens in the effort to obtain longer life out 
of the shoe), the brake head is worn. If another shoe is applied to 
that head it will not fit, and consequently does not do its proportion 
of braking work ; the brake head is therefore scrapped after a short 
life. The proposed standard brake head shown has been so designed 
that however much the block may be worn the brake head cannot 
be injured. 
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On examination of the proposed standard shoe it will be noticed 
that quite a little unnecessary metal has been removed from the flange 
and back of shoe. The author believes that better results in braking 
would be secured if all the braking were done on the tread of the 
wheel instead of the flange, for the following reasons: (1) The effect 
of using a flanged brake shoe is that the sand and grease, which is 
carried up by the wheel, collects at the root of the flange, causing 
unequal wear and hard braking. (2) The brake shoe crowds into the 
throat of the wheel tread (causing sharp flanges) in the endeavour 
to get on to the larger diameter of the flange, with the tendency to 
climb and tip the block up at one end, causing chattering. (3) When 
the wheel flanges are chipped, the flange catches the shoe suddenly, 
causing the brakes to buck. By omitting the flange portion of the 
shoe these difficulties would be obviated, and there would be fewer 
flats on wheels; or that sufficient flange only be left to steady the 
brake shoe, and made with a deeper opening, so that it will guide the 
shoe without braking on the flange. By removing the waste material 
from the back of the shoe and the intervening air spaces, we would 
get } іп. more wearing material on the body of the shoe in slightly 
less space than by adopting the old practice. The proposed standard 
shoe may, with all safety, be worn down to the steel back, while the 
old style has to be removed when half worn to prevent the wheel 
flange from wearing out the brake head. 


| Wt. | Wt. | Cost | Thick- | Metal |Cost ой Metal 

—— of of of | neas of | worn | metal | scrap- 
head: shoe. | shoe. | shoe. away. | worn. | ped. 

Old practice ......... ' 144 1b.) 221b. | 1/10} | 1gin. | 8 Ib. | ва. | 14 Ib. 
Standard practice... 191b. 19416. 1/8, 2}in. |171b.| 1/54 ! 2h Ib. 


The above figures show comparative details and indicate a 
saving of over 100 per cent. in material. A brake shoe of this type 
has a particularly fine opportunity to effect a large saving by its 
application, other than those which will bring immediate benefits 
of a financial sort. We would have less weight purchased, less weight 


scrapped, less material handled and a better service, with less cost 
all round. 


AN ACCURATE ELECTRICAL METHOD OF MEASURING 
SPEEDS OF ROTATION. 


BY E. B. BROWN, B.SC. 


The measurement of speeds of rotation by means of a con- 
denser was suggested by Maxwell’s historical determination of 
the absolute capacity of а condenser, and has been carried out 
in different ways by various experimenters. The following 
modification of the method in which a special type of differen- 
tial galvanometer is used will, the author belives, prove very 
convenient, and is of sufficient importance to merit publicauon. 
It is capable of а high order of accuracy and its convenience 
із such that in many cases it will meet a long felt want in the 
electrical testing room. 

By means of a rotating commutator a condenser is alter- 
nately charged by a battery, and discharged through one coil 
of a differential galvanometer. The steady deflection which 
would exist due to the rapid succession of discharges, is opposed 
and prevented by a steady current from the same battery 
passing through the second coil of the differential galvano- 
meter. This steady current 1s adjusted by variable resistance 
in series until the galvanometer is restored to its zero position. 

The ratio of the stegdy current to the mean value of the 
pulsating current will be a constant for the instrument, but the 
steady current is equal to the Р.О. of the battery terminals 
divided by the total resistance exterior to the battery, while 
the mean value of the pulsating current is equal to the product 
of the P.D. of the battery terminals, the capacity of the con- 
denser and the number of discharges per second. 

If the capacity of the condenser may be regarded as con- 
stant, the reciprocal of the total resistance in the steady 
current circuit must be proportional to the speed of rotation 
when the galvanometer shows no deflection, the battery P.D. 

being eliminated. 


The speed for rotation may then be calculated by dividing a 
constant by the resistance in circuit. 

In order to test the value of the method the author made a 
series of experiments determining the speed independently by 
an electric recording chronograph, and calculating the capacity 
of the condenser at different frequencies of charge and dis- 


charge. The following results were obtained from experiments 
on the 0:5 section of a divided microfarad mica condenser :— 


Frequency determined | Capacity, 
by chronograph. microfarads. | Temperature. 

26-969 | 0-49402 16-5°С. 

23-375 | 0-49502 | 16 

18-901 | 0.49530 | 16-5 

18-904 ° 0-495260 | 23 

15-853 | 0.49613 | 16-5 
9-6376 | 0-490648 | 23 


Battery used, one Leclanché cell. и 


Examination of the above table shows that over a wide 
range of frequency from 9-6 to 27 discharges per second, the 
capacity varies only about 0-4 per cent. In using the appa- 
ratus to measure speeds this variation of capacity may be 
allowed for by constructing а graph between the reciprocal of 
the speed and the added resistance. This graph will be very 
nearly a straight line, since the capacity is nearly constant, so 
that only a few observations are necessary to construct it. 

The two observations at а frequency of 18:9 were taken on 
days when the temperature was different by 6-5 deg., but as the 
table shows, the same value of the capacity (within limits of ex- 
perimental error) was obtained at both temperatures. This 1s 
important because it shows that the change of capacity with 
temperature is small. 

A brief description of the apparatus employed and the 
method of experiment may be of interest. 
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DIAGRAM OF CONNECTIONS. 


The special feature of the galvanometer employed is the large 
ratio between the number of turns in the two windings. This 
enables series resistances of moderate value to be used instead 
of the very large and expensive resistances which would be 
necessary with an ordinary differential galvanometer. 

This galvanometer was constructed from an ordinary 
reflecting D' Arsonval galvanometer by adding an extra winding 
of a single laver over the ordinary winding. This extra wind- 
ing carries the steady current, and is wound of manganin, 30 
that its resistance does not vary much with temperature. 
Both windings have а common junction to the upper suspension 
of the moving coil, the steady current passing out through the 
lower suspension, while the condenser currents flow through 
an extra spiral of very thin copper strip. The ratio between 
the currents in the two coils when equilibrium is obtained was 
experimentally found to be 40-708. 

The commutator consists of a brass tube rotated on its axis 
by a shunt motor driven by storage cells, a carbon rheostat 1n 
the armature circuit giving a fine speed adjustment. At one 
end of the brass tube a little more than half the circumference 
is cut away, so that the remaining part alternately makes con- 
tact with one or other of two copper gauze brushes mounted 
on an ebonite block. 

The connections are made in one or other of two ways 83 
shown in the accompanying diagram. 

In this diagram the two coils of the differential galvanometer 
are represented by M and C, and the commutator by the arrow 
heads D, Aand E. Of these А, attached to one terminal of the 
condenser K, alternately makes contact with D and E, charging 
and discharging the condenser. B is the battery and R the 
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series resistance. If F be connected to H the condenser dis- 
charges pass through the coil C, but if F be disconnected from 
H and connected to L, the charging currents pass through C. 
Both methods of connection give the same value of the capa- 
city within the limits of errors of observation. All the values 
given in the table were obtained with charging currents passing 
through C. Details of a typical observation are as follows :— 


Temperature of air, 16:5 deg. 
Corrected value of R 
Resistance of M 


3002-1 ohms. 
121-2 ,, 


хоро со соо ооо роб о ро ооо во оов о е 


Total res. 3123:3 ,, 


During a run of 10 minutes the galvanometer spot was kept 
on the zero by the fine speed adjustment. The chronograph 
sheet showed that the greatest variation of speed from the 
mean was 1 part in 3.800, and the mean time of 1,000 dis- 
charges was 63-08 seconds. 


; 0-06308 x 108 
Capacity = 3193.3 x 40-708 = 0-49613 mfd. 


The above experiments show that corresponding to every 
value cf the speed there is a definite value of the series resis- 
tance which will bring the galvanometer to zero. As far as 
the adjustment is concerned the battery E.M.F. is immaterial, 
except that increasing it increases the sensitiveness of the 
arrangement. 

When the apparatus is used for measuring speeds of 
rotation, and if great accuracy be desired, a calibration 
curve is easily constructed which takes account of varia- 
tions of capacity with frequency ; from this curve the speed 
of rotation corresponding to the value of the added resistance 
can be taken. For most purposes, however, since the capacity 
of the condenser 13 practically constant over a wide range of 
frequency, it will be sufficiently accurate to obtain the speed 
directly by dividing an easily determined constant by the total 
resistance in series. : 


ELECTRICITY IN COAL MINES. 


At a meeting of the Mining Institute of Scotland, held on the 
llth inst., at Dunfermline, two Papers of particular interest to 
electrical and mining engineers were read and discussed. The first 
Paper was by Mr. F. Onslow, and dealt with 


“ SOME CONSIDERATIONS AFFECTING THE INSTALLATION OF POWER 
AT COLLIERIES.”’ 

The author observed that much controversy was raging just now 
as to the relative advantages of the three-phase and direct-current 
systems for colliery work. Each system, however, possessed 
inherent advantages, and the problem was to select in each case the 
one better suited to that particular colliery. For all practical pur- 
poses each system was equally dangerous, or perhaps it was better 
to say equally safe, if properly installed under conditions suitable 
for the system selected. It was in the interests of all concerned 
that no time should be wasted in what might be termed “ hair- 
splitting " as to which system was academically the safer. Apart 
altogether from the question as to which system should be adopted 
in a new colliery, where that best suited to the conditions could be 
selected, the present position of existing installations had to be 
considered. In certain parts of England and Wales some advan- 
tage might conceivably be gained by converting some of the existing 
direct-current systems for alternating current. In Scotland, how- 
ever, the conditions were different, and attention ought rather to 

€ concentrated upon the question of rendering existing installa- 
tions safer. No doubt much could be accomplished in this direction. 
a3 many of the plants were at least from 10 to 15 years old, and 
desirable modifications would not only afford greater safety in 
working, but probably result in increased economy. Npeaking 
generally, then, all such installations should be seriously tackled 
and brought up to date. 

Ав an instance of how simply accidents might occur, he gave the 
following particulars, which recently came under his notice. The 
installation was on the direct-current system, and a serious accident 
nearly resulted from the live wire coming into contact with some 
Supporting iron H-girders. Current was generated at the colliery, 
and two separate cables carried down the shaft to a distribution 
board just at the bottom. The roof at this point was supported by 

g rders, and the slings supporting the cables (which were of the 
ordinary vulcanised class) were not long enough, with the result 
that the cables were held in contact with the girders. The dis- 


! tribution board was in a cast-iron case, which was connected to an 


earth-wire attached to a plate sunk in the shaft sump. It was while 
engaged in carrying out some alterations to the iron joists that a 
workman experienced a shock. Iron supports are extensively used 
in Scottish mines, and several accidents resembling the above, 
although unhappily attended by more serious results, have recently 
taken place owing to their becoming electrified. 

The possibility of electric shock was always present, no matter 
what system was employed. For all practical purposes the danger 
was independent of voltage, as the lowest practical had been shown 
to be fatal. The possibility of shock could be comparatively easily 
eliminated in all generators, motors, and other plant by earthing, 
with the exception of coal cutters, which were more difficult to deal 
with. The greatest danger of shock, however, was from the cables, 
including main, distribution and trailing cables. This danger was 
particularly prominent in Scottish mines owing to the wet and low 
seams. The arrangement of the cable system was necessarily a 
matter which must depend upon local conditions, the principal 
points to provide against being shock, fire and undue deterioration. 
Armoured and unarmoured cables both possessed advantages, and 
the type best suited to the conditions might be selected. But, 
whichever type was adopted, great care in the installation thereof, 
with constant supervision afterwards, was the essential and only 
safe manner of dealing with cables, if fatal accidents were to be 
avoided. One of the main objections raised to direct-current plant 
was upon the score of sparking. The improvements in the design 
of this plant had resulted in practically sparkless commutation, 
even under severe overload conditions, but it could not be disputed 
that the danger of ignition of gas or coal-dust from this cause still 
existed. However, this danger was also present with alternating- 
current slip-ring motors, and also in a modified degree with those 
of the squirrel-cage or short-circuited type. Generally speaking. 
overload and other devices which had been proved to be reliable 
might be recommended, but before new devices were applied they 
ought to be thoroughly experimented with under practical working 
conditions. 

The author suggested that it would be better to equip one colliery 
for a complete trial by experts, rather than to have partial installa- 
tions in many pits. То earth or not to earth was at present & great 
question, and there were many advocates both for and against. If 
earthing were attempted it must be carried out effectively and, 
generally speaking, two main earth-plates should be employed, one 
on the surface, and one below ground in the shaft-sump or other 
suitable position. These two plates should be connected together 
by a main wire, which should run the full extent of the installation, 
and all electric apparatus and metallic work should be connected to 
it by wires of requisite section. The alternative of a number of 
local earth-plates was sometimes preferred, but the difficulty in this 
system was to obtain а good earth, so that the main wire would 
appear to offer on the whole the best solution. 

Where winding plants of comparatively small capacity and speed 
were to be operated, both systems might be regarded as equally 
applicable, although the better torque of a direct-current motor 
was rather an advantage. When larger plants, requiring greater 
speed and more rapid acceleration and retardation were concerned, 
& direct-current winding motor was almost, if not quite, a necessitv, 
although one or two schemes had been more or less perfected to 
allow the direct use of alternating current, but the scope of these 
was limited. In dealing with large winding plants an equalising 
System was usually necessary to reduce the demands upon the 
generating station or supply mains. Generally some system of 
mechanical storage of energy was necessary, although in the early 
days on the Continent accumulators were utilised. These were not 
then entirely successful, but reversible boosters had since been 
developed, and might result in а battery scheme being not imprac- 
ticable, notwithstanding its high capital expenditure. A feature of 
such a scheme was the stand-by it afforded for week.ends, and in 
case of failure of the generating plant or supply mains. 

Fans and pumps required [motors to run them (1) at a low or 
medium constant speed ; (2) at a high constant speed; and (3) at 
variable speeds. In the first case direct or alternating current 
motors were equally suitable. Аз regards the second case, alter- 
nating-current motors could be more economically constructed for 
high speeds, and no commutation troubles were involved, if squirrel- 
cage machines were employed. Frequently high speed was not 
possible with alternating current owing to the low frequency of the 
power company's supply. When variable speeds were necessary, 
direct current was usually preferable, as the speed variation pro- 
perties of alternating-current machines could not be compared with 
those of direct-current. From a working point of view, direct- 
current coal eutters were superior to those operated by alternating 
current, but the latter type had proved itself quite reliable and 
satisfactory. 
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There was another possibility with regard to coal-cutting machines, 
as by the use of compressed air these might be operated from an 
electrically-driven compressor. Such a combination offered many 
possible advantages, especially where a number of cutters were 
employed in a small area, as these could all be supplied from one 
compressor, thus securing the advantage of compressed-air cutters,. 
and the economy of electrical transmission. 


DISCUSSION. 

Mr. Murr (Bowhill) said, with reference to the generation of electricity 
in connection with exhaust steam, that they had such a provision at 
Bowhill, and they found it a very valuable acquisition indeed to the 
colliery. Its value was all the more marked in connection with the 
winding engines. He thought there was considerable room for improve- 
ment on the gas engine, and while he believed there was likewise a 
necessity for improvement in the steam engine, he thought the latest 
combination with exhaust steam turbines would be very successful 
indeed. His own experience in connection with the distribution of 
powet had been entirely with the three-phase system, and he homologated 
the view that had been expressed by Mr. Robert Nelson, H.M. Electrical 
Inspector of Mines, in his recent valuable Paper “ Electricity in Mines." 
He had no doubt whatever that an installation, properly installed, of 
the three-phase system, and armoured continuously throughout, would 
make for safety. He believed, in regard to thin seams, that it was a 
great consideration whether one would not adopt continuous current in 
consequence of the difference in height required for the three-phase 
motor. He was confident, however, that electrical engineers would 
themselves soon overcome that cbjection. One difficulty in taking 
power from power companies was the fear that sometimes their power 
might not be suitable for everything in connection with a colliery. Both 
in the alternating and continuous-current systems there was usually a 
considerable amount of trouble with the switches. That was one thing 
in which unquestionably there was a good deal of wear and tear, and any 
person who could invent a switch that would be satisfactory for all 
conditions about a pit would be conferring a very great boon indeed on 
colliery owners. One of the most important things in connection with 
alternatirg current was a proper controller, and his own opinion in that 
matter was that the controller ought to be on the water-tight principle. 

Mr. Sam Mavor (Glasgow) said that in the past the discussions on 
Papers such as this had been left largely to electrical people who were 
personally interest.d in one or other of the systems. He had the feeling, 
however, that it would be much more useful if colliery managers who had 
experience of the systems would enter into the discussions. 

The Рвезтремт (Mr. Robert M'Laren) said he fully endorsed that 
observation, and so as to furnish time for consideration of the Paper he 
proposed to adjourn the discussion until the next meeting. 


The second Paper, which was entitled 


* POWER PRODUCTION AT COLLIERIES, WITH SPECIAL REFERENCE 
то Gas POWER AND ELECTRICAL CENTRALISATION,” 


was jointly contributed by Messrs. R. Crawford and H. Moores. 
The authors at the outset pointed out that the growing need for 
economy made the subject of power cost one to which the colliery 
manager must devote attention with a view to generating and 
transmitting this power in such a manner as would ensure the 
highest possible efficiency. Of late years the adoption of electricity 
as а secondary power for pumping, ventilation, haulage, coal-cutting. 
&c., had greatly increased the efficiency of mining power plant by 
displacing small steam units, thereby considerably reducing colliery 
consumption. Much good work had also been done by the intro- 
duction of low and mixed-pressure turbines, so arranged as to utilise 
the large amount of exhaust steam from the winding engines, and to 
а less extent from haulage and other engines about the соШегу. 
Examples of this kind, the authors mentioned, were not wanting in 
Fife, and mention might be made, say, of the Fife Coal Co., which 
had six mixed-pressure turbines at work, of a total capacity of 
5.800 н.Р. 

Whilst a good deal of attention had been devoted to electrical 
centralisation of power at large collieries by means of exhaust 
steam turbines, it was found that much higher economies could be 
obtained by converting the fuel into gas for the purpose of driving 
gas-engine electrical generating sets, from which energy would be 
transmitted at high-tension to the machinery at outlying pits. It 
was undoubtedly in this direction that colliery managers must look 
for the highest possible economies. 

The following was an estimate for a proposed 5,000 kw. gas-driven 
central electrical generating station for a colliery. Assuming coal 
of an average quality of 13.000 B.Th.U. per №. and a gas-producer 
efficiency of 75 per cent., each pound of coal gasified would vield 
9.750 B.Th.U. available in the engine cylinder. А large engine 
would work on three-quarter load on a consumption of about 
8.000 B.Th.U. per brake-horse-power-hour, and there was at least 
one case on record of an engine having performed a continuous non- 
stop run of over two years on а consumption of only 7,892 B.Th.U. 
per brake-horse-power. In the present instance, however, the 
writers took the consumption as 9,350 B.Th.U. in order to cover all 
contingencies, such as ultimate loss of compression due to piston 


wear, &c. With а dynamo efficiency of 90 per cent., this was 
equivalent to 1-42 lb. per kilowatt-hour at the switchboard. The 
capital outlay involved in a gas-power station of 5,000 kw., com- 
prising Mond gas-plants with ammonia recovery apparatus, multi- 
cylinder gas engines of, say, 1,000 kw. each, direct-coupled gene- 
rators, buildings, foundations, &c., was approximately £17 per 
kilowatt, or & total of £85,000. Such a plant, working on a load 
factor of 60 per cent., which could easily be obtained in most col. 
lieries, and exceeded in the case of wet pits with heavy pumping— 
would generate 21,600,000 units per annum. The coal consumption 
for 21,600,000 units at 1:42]b. per unit would be 13,692 tons per 
annum, costing £1,369. On this basis the cost of production was 
found to be 0-204. per unit at the switchboard, from which the bye- 
product revenue must be deducted. Assuming a yield of 95 lb. of 
sulphate per ton of coal gasified, the recovery would be 585 tons 
perannum. This represented, at £11. 10s. per ton, a sum of £6,727, 
while the yield of tar might be expected to realise a further £384. 
On deducting these amounts from the gross cost, the net cost of 
electricity would be found to work out at the very low rate of 0-12d. 
per unit. This would be still further reduced to 0:114. per unit if 
screen refuse were used instead of duff. There did not as yet appear 
to be any reliable data available regarding the total inclusive cost 
of power from & combined colliery installation of non-condensing 
piston engines and turbines, but the writers believed that the figure 
mentioned above, namely, 0-12d. per unit, represented a clear gain 
of not less than £19,898 per annum on an outlay of £85,000. With 
refuse shale as fuel, the gain would be correspondingly greater. 

In conclusion, the authors contended that a gas-driven central 
electrical power station for a group of collieries was the ideal arrange- 
ment, where circumstances admitted of the outlay which such a 
scheme involved. There appeared to be no doubt that many such 
would spring into existence during the next few years with a view to 
using to the best advantage the heat possibilities of the coal con- 
sumed. 


This Paper is to be discussed at the next meeting of the Institute. 


PHYSICAL SOCIETY. 


At the meeting held on June 10th, Prof. Н. L. CaLLENDAR, F.R.S., 
President, in the Chair, а Paper on 


“А Galvanometer for Alternate-Current Circuits," 


by Dr. W. E. SuwPNER and Mr. W. С. S. Риплльз, was read by Dr. 
Sumpner. ) Tests of effects due to change of current, such as induction 
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SUMPNER’s GALVANOMETER FOR ALTERNATING-CURRENT CIRCUITS, 
ву В. W. Patt. 


phenomena, are often hard to carry out because the ballistic galvano- 
meter is not sensitive enough. Alternate current tests are still less 
satisfactory owing to special difficulties. The vibration galvano- 
meter overcomes only a few of these difficulties. It must be adjusted 
to resonance for the best effects, and its indications vary with current 
frequency. ‘The sensitiveness of ballistic galvanometer tests can be 
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greatly increased by the use of some form of mechanical commu- 
tator by means of which a crude form of alternate current is pro- 
duced. А better method would be to generate the current in the 
usual way if a suitable instrument existed. The galvanometer 
here described is the result of an attempt to construct a measuring 
instrument by means of which inductances and capacities can be 
compared by bridge methods as accurately as it is possible to com- 
pare resistances. The instrument (which is illustrated herewith) is 
like a moving coil galvanometer in almost every respect, except that 
its field is due to a specially constructed electromagnet excited 
bv an alternating voltage. This voltage V is applied to a winding 
of m turns of the electromagnet, and the core flux N is such that 
V=rA+mN, where г is the resistance of winding and А the current 
traversing it. The coil and electromagnet are so designed that for 
currents of the frequencies used the value of rA is negligible in com- 
parison with V. The rate of change of N will therefore be at each 
instant a measure of V, whatever the permeability or hysteresis of 
the core. The instrument has a laminated electromagnet formed of 
stampings of two kinds—a rectangular portion with two straight 
limbs forming the core of the electromagnet, and a specially shaped 
stamping between the poles. The moving coil of 50 turns swings in 
а Narrow gap separating the stampings, in much the same way as in 
а permanent. magnet instrument. On the limbs of the magnet are 
windings of 200, 2,000 and 4,000 turns The iron will not be too 
strongly magnetised if the winding used contains 20 turns per volt 
on 50 circuits, but the instrument is so sensitive that such excita- 
tion will only be needed for exceptional tests. 


If a voltage, V, be applied to one of the field coils of m turns, and if 
the same, or another, field winding of n turns be joined up, through a 
condenser of K microfarads, to the moving coil, the torque acting on 
this moving coil will be a measure of Kn(V/m)?; i.e., the deflection 
is proportional to the square of the voltage. Ву suitably choosing 
K. m and n, the voltmeter may be used over a large number of ranges. 
Thus with the instrument shown a deflection of 200 mm. on a scale 
at ] metre distance can be obtained either for 200 volts or for 20 milli- 
volts. The detlection is independent of frequency and wave-form 
if the field winding to which the voltage is applied has a resistane 
negligible in comparison with its impedance. Thus with m= 4,000 
and п = 200 it was found that the value of V? required to give a cer- 
tain deflection was independent of frequency bet ween 50 ~ and 100 ^, 
but at 25 ~ it was 6} per cent. less than 50 ~. At any fixed fre- 
quency the deflection will always measure KV?. The instrument 
may be used with great advantage to compare inductances and capa- 
cities by the ordinary bridge methods, the working conditions being 
(i.) the alternating voltage V applied to the field coil of the instru- 
ment must also cause the current in the bridge conductors, (ii.) the 
alternate current in the bridge must he made in phase with the 
voltage V by the use of suitable non-inductive resistances, (iii.) the 
moving coil must be placed directly across the bridge. 


The balance can be adjusted with ease to 1 part in 10.000 when the 
voltages set up in the coils or condensers are of the order of 1 volt. 
When a balance of great precision is needed, the minute E.M.F., e, 
induced in the moving coil by the alternating field of the magnet 
tends to cause a small deflection disturbing the balance. When the 
moving coil circuit is non-inductive, the current due to e will be in 
phase with e and in quadrature with the flux so that the correspond- 
ing deflection will be negligible. But in all cases any effect due to e 
can be accurately eiiminated by working to a false zero. Аз ilus- 
trations of the behaviour of the instrument, the results of tests are 
given on the measurement. of the mutual induction of coils, the com- 
parison of capacities, and the measurement of specific inductive 
capacity. 


Mr. А. CAMPRELL expressed his admiration of the galvanometer and in 
particular of the ingenious method of connecting it with a condenser 
when voltage is to be measured. He remarked that the instrument was 
very similar in construction and use to that used by earlier experimenters. 
Stroud and Oates (7 Phil. Mag.," 1903) described such а galvanometer 
and showed how sensitive it was for testing condensers Бу Anderson's 
method and for other purposes; and Terry (^ Phys. Review," 1905) used 
a similar one for accurate comparisons of condensers. Abraham 
(* Comptes Rendus,” April, 1906) described another in which the false 
zero was got rid of by a compensating arrangement. With regard to 
vibration galvanometers, there was no difficulty in keeping them in tune 
` оп any reasonably steady alternating circuit. In the bridge methods 
illustrated in the Paper, а double adjustment was necessary when а 
vibration galvanometer was uscd, and in general an evaluation of effective 
resistance or leakage resistance could be made simultancously with the 
measurement of inductance or capacity. He asked the authors if this 
double adjustment could be entirely dispensed with when the quadrature 
galvanometer was used. It would be interesting also to know how the 
instrument would work with non-sinusoidal wave-forms in a case where 
the balance depended on the frequency. 


Mr. W. DuppELL asked if the authors could supply more numerical 
data so that the instrument could be compared with other galvanomcters 


of similar design. He pointed out that the tests were simplified owing to 
a double adjustment being unnecessary. 

Mr. Irwin thought that with small modifications the instrument 
would be useful for tests other than those described in the Paper. It 
might, for example, be used in determining the resistance of electrolytes. 
Не pointed out that errors might arise due to a small amount of magnetio : 
material in the moving coil. 

Dr. SuMPNER stated, in reply to Mr. Campbell and Mr. Duddell, that 
the object of the special shape of pole picce was to increase the impedance 
of the exciting coil. Electromagnet galvanomcters were not new, but 
the special mode of controlling the magnetic flux by the applied voltage 
was novel. The behaviour of the instrument was a direct consequence 
of this device. The vibration galvanometer responded to a voltage 
irrespective of its phase, and hence in some tests troublesome double 
adjustments were needed. This was not the case with the new instru- 
ment in regard to апу of the tests described in the Paper. The current 
taken by the instrument could easily be calculated from data given in the 
Paper. In reply to Mr. Irwin, the author said that the small deflection 
due to magnetic impurities in the moving coil could be eliminated in all 
balance tests by using a false zero method. In deflectional methods the 
effect could be rendered negligible by reducing the voltage exciting the 
field. and using & moving coil current of correspondingly increased 
strength. 

Mr. PuiLLIPs stated that the present Paper was preliminary to a more 
detailed account of the work which had been done with the instrument, 
In reply to Mr. Irwin, he stated that it was proposed to make use of the 
instrument. to measure the specific inductive ‘capacity of materials and 
the resistance of electrolytes. 

Мг. А. Е. GARRETT read a Paper entitled 


* Positive Electrification due to Heating Aluminium Phosphate." 


In 1904 Dr. В. S. Willows and the author communicated to this 
society the results of some experiments on the halogen compounds 
of zinc, in which it was shown that those compounds when heated 
ionised the air around so that both positively and negatively elec- 
trified bodies gradually lost their charge. Work in this direction was 
continued, and the results obtained showed that a large number of 
inorganic compounds possess properties of a like nature to the above. 
In 1907 Sir J. J. Thomson found that chlorides, phosphates and 
nitrates give off an excess of positive ions when heated, and he inci- 
dentally discovered thit aluminium phosphate was most active in 
this direction. As many of the substances previously examined are 
known to be unstable (and hence the ionisation produced may be the 
result of chemical change), while aluminium phosphate, on the other: 
hand, is а most stable substance, it was thought that an investigation 
of the ion producing properties of that compound would be of interest. 
The apparatus was arranged so that the salt could Бе heated to the 
desired temperature (0007— 1,300 C.) ona strip of platinum foil. The 
pressure could be reduced as required. For most of the experiments 
а sensitive galvanometer was used as recording instrument. With 
the usual distance between the electrodes (0:5 em.) it was found that 
a difference of potential of 60 volts was sufficient to obtain а satura- 
tion current with the positive ions. The way in which the current 
varied with the time when the saturation voltage was applied was 
first investigated. For the first half-hour the current was somewhat 
irregular. This was found to be due to the water present in the salt. 
The current for the first hour or two appears to be largely influenced 
by the surrounding gas. Neglecting the preliminary effects due to 
water, the decav of the current with the time can be represented by a 
curve having the generalfformula A(e7^i!— 6722) + ВО етл). The 
current finally obtained depends almost entirely upon the salt itself. 
After five or six hours’ heating. no further change takes place in the 
current obtained under fixed conditions of temperature and pressure. 
А temporary increase, however, can be brought about by moistening 
the salt, and also by passing a discharge from an induction coil 
through the tube for about 1 minute. When the salt is insulated 
and heated for some time, an extraordinarily large current. passes 
when the field is first put оп. This effect increases with the time up 
to about 10 minutes, after which any longer insulation causes no 
increase of the initial current. With the salt in the final steady state 
the conditions were suitable for experiments on temperature and 
pressure effects. It was found that for every temperature tried 
there was a certain pressure at which the current obtained was a 
maximum, and the higher the temperature the lower was this pres- 
sure. The currents obtained with constant pressure and variable 
temperature indicate that the relationship between the rate of pro- 
duction of positive ions and the absolute temperature can be repre- 
Q 


sented by the Richardson formula а9%е-?9. Ву using а quadrant elec- 
trometer in place of the galvanometer, it was found at pressures of 
0-01 mm. that some positive ions are ejected with a velocity of the 
order 10 ст. per second ; and other experiments showed that the 
ions at very low pressures and acted upon by small electrostatic fields 
moved with great velocity, so it was thought that this substance could 
be made use of as a means for rectifving alternate currents. It was 
found that it could be so used. The values of т obtained by 
Thomson's cycloid method indicate thatthe smallest of the positive 
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ions present possess a mass comparable with that of the hydrogen 
atom. Many of the results obtained, in particular (a) those with 
varying pressures and constant temperatures, (b) those at atmo- 
spheric pressure in which after removal of all free ions by a field suffi- 
cient to produce a saturation current, a current of equal values for 
ions of both signs was found at an electrode placed behind that on 
which the saturation voltage acted, and (с) the loss of charge of а 
Faraday cylinder when screened from the action of free ions, indicate 
that one of the products due to heating aluminium phosphate is in 
the form of neutral pairs or doublets which afterwards split up into 
negative and positive ions, 


AN IMPROVEMENT IN SINGLE-PHASE ALTERNATORS.* 


BY PROF. C. PICHELMAYER. 


Summary.—Means are described whereby the dangerous pressures, in- 
duced in the rotors of single-phase alternators by the inverse rotary 
field, can be avoided and the factor of safety of working of these 
machines made equal to that of polyphase machines. 


In various gingle-phase installations which have been erected 
during recent vears, it has been noticed that the exciting wind- 
ings of large single-phase generators—and more especiallv of 
turbo-driven sets—have frequently broken down, due, it has 
been suggested, to high pressures being induced in them. 
Nince these breakdowns have always necessitated the unit т 
question being shut down, it will be seen that they seriously 
disturb the working of the system. The origin of this trouble, 
therefore, was rapidly investigated and prevented. 

Below an arrangement is described which fulfils this object 
completely, and was the subject of an Austrian patent (11/12/08), 
which, however, was abandoned in the meantime on account 
of difficulties appearing in its practical application. The 
arrangement consists in having a cylindrical rotor for the 


Fic. 1. Fig. 2. 


magnet wheel of single-phase generators, the rotor being pro- 
vided with an ordinarv continuous-current winding. The 
terminals are connected as usual to two diametrically opposite 
points, а and b, in a bi-polar arrangement (see Fig. 1). whilst 
two other points, m end n, 90 deg. from a and b, are electric- 
ally connected to one another. This cross-connection has no 
effect on the exciting circuit, being joined to two equi-potential 
points, but forms a very good damping circuit in conjunction 
with the exciting winding. The action of the two-phase 
damper will be at once clear when the armature reaction of the 
generator is explained by means of the theory of two oppo- 
sitely rotating fields, which can be used here with advantage. 
(See article by Н. Brühn, “ Betrachtungen über die in der Erre- 
eungswicklung von Einphasengeneratoren induzierten Spannun- 
gen," * Zeit. für Elec. und Masch.,” January 3, 1909. An abstract 
of this article appeared in THE ErEcrRICIAN, Vol. LXIII., p. 20.) 
If we split up the pulsating stationary field, produced by the 
single-phase current in the stator, into two oppositely rotating 
fields, each of half the magnitude of the stator field, then the 
rotary field revolving with the rotor—being relatively at rest 
to the latter—will have the same effect as the armature flux of 
an ordinary polyphase machine. This component, therefore, 
will not induce E.M.F.s of any great magnitude in the exciting 
winding. On the other hand, the inversely rotating field can 
induce considerable pressures in the rotor winding. With the 


* Abstract of an article in the ''* Electrotechnische Zeitschrift.” 


circuit along ab. 
cuited practically a complete damping of this component takes 
place. | 
graph—the curves of pressure and current being strongly dis- 


same number of turns in stator and rotor and similarly dis- 
posed windings, this pressure produced by the inverse field in 
the rotor winding will—owing to its relative velocity being 
twice that of the main field—be twice as great as the reactance 
pressure induced in the stator-winding by the component 
revolving with the main field—thus it may reach 50 to 60 per 
cent. of the terminal pressure. 
about 40 to 50 times the exciter pressure with the same number 
of turns in stator and rotor, so that the pressure induced in the 
rotor winding may become 20 to 30 times the exciting pressure, 
which, of course, is by no means safe. 
normal working at normal load where the reactance pressure 
of the armature is 25 to 30 per cent. of the terminal pressure, 
as assumed in the above example. In case of short-circuit, this 
pressure will become much more dangerous. 


Now the latter pressure will be 


This happens with 


The inverse field not only produces these dangerous pres- 


sures, but also distorts the current and pressure waves of the 
generator, for this field exerts a strong reaction on the exciting 
circuit and induces in the latter a current of double the fre- 
quency of the stator current. 
stator winding and produces a third harmonic current, as is 
well known from the theory of armature reaction. 


This in its turn reacts on the 
Now the inverse field is only partly damped by the exciting 
When, however, т and m are short-cir- 
This can be well illustrated by means of the oscillo- 


torted when the cross-connection 1s open, but quite good when 
the latter is closed. 


Experimental Results.—The experimental machine consisted 


^ of a single-phase stator and a continuous-current armature of 


lic. 3. 


3-5 kw. output. The air-gap was 3:5 mm. There were four 
slip-rings connected to the points a, 6, т and п respectively 
(Fig. 1). Most of the tests were taken with a stator current of 
28 amperes, whilst the rotor was excited with 36 amperes at 
22 volts. The number of turns in series on stator and rotor 
were 112 and 204 respectively, so that the ratio of the stator to 
112x28 1 

204 х 36 2.34 
circuit mn was open the pressure across these points was 80 


the rotor ampere-turns was When the cross- 


volts with 28 amperes in the stator, and this pressure was - 


found to be practically proportional to the stator current. On 
closing the сгозз— ог damping—circuit mn g considerable com- 
pounding effect was observed, which at full load reached about 
5 per cent. Under these conditions also the short-circuit 
characteristic was 15 per cent. higher than with the cross- 
circuit open—z.e., normal. 

Amongst the oscillograms taken, Fig. 2 shows the pressure 
curves on non-inductive load with and without the cross-con- 
nection (note the distorting effect when no damping is pre- 
sent). Fig. 3 shows similar curves for inductive load. Тһе 
cross-circuit pressure and current were also shown to be of 
twice the frequency of the main current. 

It was thus proved that the introduction of the damping 
circuit led to three useful results : (1) Compounding effect, (2) 
prevention of excessive pressure in the exciting winding, (3) 
suppression of higher harmonics in the terminal pressure wave. 


m. — 
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Since, moreover, the whole exciting winding is used as a 
damper it will be seen that the loss thus created is very small. 
For example, if A, denotes the ampere-turns per pole-pitch in 
stator, then at full load the ampere-turns of exciting winding 
will be ЗА to 4A,, whilst the ampere-turns damped are prac- 
tically $A,. Hence the loss due to the damping current in the 
exciting winding will be only ;' to в. of the excitation loss, 
which can be neglected. 

With regard to the adoption of this dewce, it has to be 
pointed out that the continuous-current winding is not always 
desirable for turbo-rotors, though for slow-speed machines the 
same difficulties do not occur. The arrangement can elso be 
used in converters to keep down pulsations in the resultant 
field, in which case the exciting winding is made up of a con- 
tinuous-current winding with cross-connection. 

The same effects as above, though connected with greater 
losses, can be produced by a Hutin-Leblanc damping winding. 
Preferable to this, however, is a complete squirrel-cage winding 
spread over the whole rotor. This is the means adopted on 
the generators of the New York, New Haven & Hartford single- 
phase railway to prevent the dangerous rotor pressures. Such 
improvements as the above make the single-phase generator 
practically equal to the polyphase, and the author is of the 
opinion that the single-phase output of a given tvpe fitted with 
either the damping arrangement or short-circuited winding 1s 
equal to the polyphase output of the seme machine. 


A GRAPHITE CATHODE DISH.* 


BY J. W. TURRENTINE. 


Summary.—Simple graphite electrodes are described, which are 
designed for use in the place of platinum as insoluble electrodes in 
electrochemical experiments. An account is given of preliminary 
experiments with a graphite dish intended to supplant in some forms of 
electrochemical analysis the Classen platinum dish. The dish is recom- 
mended for electrochemical separations and for analyses where great 
accuracy js not required. 


In conducting a laboratory course in applied electrochemistry, 
one devoted largely to that phase of electrochemistry which has to 
do with solutions and the electrolysis of solutions, the need has been 
experienced for some good material which could be substituted for 
Platinum in the construction of insoluble electrodes. In the Cornell 
laboratories, for ordinary work, graphite has been substituted. 
Trouble was experienced with this material on account of the fact 
that it was porous and absorbed the solutions in which it was used, 
and, therefore, could not be cleaned readily. This prevented its 
use in experiments where impuritics might interfere with the desired 
reaction. Also, at high current densities the graphite electrodes 
showed a tendency to disintegrate and to fill the solution with 
clouds of finely divided graphite powder. This was due, possibly, 
to the discharge within its pores and beneath its surface of gases 
Which forced off the surface particles. A further objection was 
found in the graphite’s propensity for rubbing off and smutting. 

After experimentation to determine a means of preventing the 
absorption of solutions by the graphite, it was found that if the 
graphite electrodes were treated while hot with molten paraffin, in 
Amounts which are readily absorbed by them, the surface of the 
graphite acts as though it were greased, and is not wetted by aqueous 
solutions, Because of surface tension phenomena, the pores are 
Dot entered by the solutions. The treatment with paraffin further- 
more reduces to a minimum the inclination of the graphite to rub 
off, so that it is rendered quite clean, and it may be handled freely 
without smutting. ` 

In the laboratory of Wesleyan University we are now using 
ee electrodes made from Acheson sheet graphite of 0:5 cm. 
i ness, The sheet is cut into pieces which are 15 ст. Бу 2:5 em. 

jen ion One end is copper plated, and a copper wire about 
the _ ong is twisted around this end and is soldered in place to 
i id plate. То protect the exposed metal at this point from 
ern Ei of the electrode is covered with a ligbt coating of 

Weavers th graphite is then paraffined while hot. | 
ERIT us Ed to supplant very satisfactorily Бу the use 
Шш ED. graphite the platinum sheet electrodes heretofore used 
.. агу ехрегипепіз in laboratory work. In electrochemical 
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analysis, however, and separations, expediency still demanded the 
use of the Classen platinum dish. The use of a graphite dish as a 
substitute for the platinum dish need not be confined to pedagogic 
electrochemistry, but should also find an extended use in commercial 
laboratories. | 

Encouraged by the success of the paraffined graphite electrodes, 
a graphite dish was prepared from a 4 in. cylindrical stick of Acheson 
graphite. This dish was turned out on a lathe. Graphite was 
chosen as the material of which to construct the dish, because in it 
we have a substance which is at once a good conductor of the electric 
current, is cheap, is light in weight and is non-attackable by solu- 
tions. The porosity of the graphite may prove to be the greatest 
obstacle in the way of the dish becoming a success when employed 
in the most accurate analysis. The degree of porosity is expressed 
numerically as the quotient obtained by dividing the difference 
between the real and apparent specific gravities by the real specific 
gravity. The apparent specific gravity is that obtained when 
interstices of the graphite are kept free of the liquid in which the 
determination is being made. This is accomplished by coating the 
sample lightly with shellac. The real specific gravity is found after 
the air has been removed from the pores of the sample by greatly 
reducing the pressure over the immersing liquid. When the suction 
is released the evacuated pores become filled. The average of 
several determinations gives the porosity of graphite at about 0-25. 
Such a degree of porosity would seem to make this substance an 
impossible one of which to construct а dish designed for buch pur- 
poses as is this one. The paraffin, however, is very effective in pre- 
venting the absorption of solutions into the pores. That the latter 
are not entirely filled bv the paraffin is shown by the fact that alcohol 
is able to penetrate the paraftined graphite fairly readily. It is 
highly probable that while aqueous solutions do not enter the 
interstices, aqueous vapor does and condenses there to a certain 
extent ; яо it may be necessary eventually to fill these entirely with 
paraffin by the evacuation method used in the specific gravity. 
determination. 

The purity of graphite is high, and therefore it is improbable that 
any contamination of solutions can possibly result from its use. 
The experimental dish was prepared for use by first burnishing on a 
revolving steel-wire buffer, which served to remove all dust and 
gave the surface a somewhat polished appearance. The graphite 
still rubbed off on the fingers, but to a much lessened extent ; after 
treating with paraftin it no longer rubbed off at all. 


The dish was warmed in a hot-air bath to a temperature of about 
110 deg., and, while still hot, molten paraffin was applied with a 
brush until it was no longer absorbed readily, but remained visible 
on the surface. The dish was then returned to the oven, several 
sheets of filter paper were placed under it and the bath was main- 
tained at the temperature of 110 deg. for several hours. In this way 
the excess of paraffin was drawn off, by gravity and capillary action, 
into the filter paper. After this treatment the surface of the graphite 
appeared quite dry. The dish was then reburnished. 


The preliminary experiments conducted with this dish gave such 
very promising results that two other dishes were obtained. These 
are much lighter in weight, weighing, respectively, 38 and 32 grams 
after having been paraflined. Their capacity is 200 c.c. In dimen- 
sions they are 9-5 em. in diameter across the top and are 5 cm. deep. 

The method was adopted of drving, after washing with distilled 
water, by holding the dishes by means of crucible tongs directly 
over the smokeless flame of à Bunsen burner, moving them around 
during the drying so that the heating would be uniform, and then 
cooling in a desiccator. This extremely crude method was justified 
by its rapidity and surprisingly satisfactory resulta. 

À number of determinations of efficiency were then made bv 
electrolysing an acidified solution of copper sulphate contained in 
a graphite dish in series with а copper coulometer filled with a 
portion of the same solution. Copper anodes were employed in 
both cells and a copper cathode in the coulometer. А current of 
0-1—0-16 amperes was passed and the electrolysis was continued 
for about one hour in each run. The results were generally good 
but an occasional result failed signally to agree with the theoretical 
value. Аз а check on the method, а Classen dish. containing a 
similar solution and copper anode, was also placed in the ийи : 
this cell was worked in series with the other two. "The resulta UM : 
whole. were hardly as good as those obtained with the gra hite dish, 
and, like those, an occasional one was bad. Ts 

The results obtained for the graphite dish are for the most part 
lower than those obtained with the platinum dish. It appears that 
there is perhaps some loss in the weight of the dish itself in йз 
which causes the low results. Therefore, the method of le Б, 
directly over the flame will be abandoned i a e 

d and, instead, the dishes 


will be washed thoroughly with distilled wate 
rapidly in a stream of warm dry air, Su ташкан. Шке 
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CONTINUOUS RECORDS. 


As to the advantage of records in electricity supply there 
can be very little doubt, though there may be some question 
as to the extent to which they should be adopted. Much 
wisdom was shown (possibly unintentionally) when it was 
decided that electrical undertakings working under Pro- 
visional Orders should be required to make public the 
detailed costs at which electrical energy was generated. 
This resulted in the publication of a great deal of useful 
information, and we do not doubt that the general acces- 
sibility of these data has stimulated a certain competition 
between central station engineers, and has led to the highest 
possible efficiency. Probably this course has led to the 
very low costs which are general in this country, and which 
place us at an advantage over many countries abroad in 
regard to electricity supply. 

Annual records, however, are not all that 1S required, as 
the interval is too long for many purposes. At the recent 
meeting of the Incorporated Municipal Electrical Associa- 
tion, Mr. Georce WiLxiNsoN, of Harrogate, advocated 
continuous records of costs and of steam consumption. 
The opinions, however, of those present seemed to be some 
what divided. For example, Mr. C. H. WORDINGHAM 
thought that central station engineers were becoming meter 
maniacs, with an unnecessary profusion of records, and that 
careful tests at longer intervals were more important than 
daily tests, which could not be nearly so accurate. Mr. 
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Mark Rupp te, of Dublin, also thought that the keeping of 
detailed records in large stations was impracticable, owing 
to the time involved in their preparation, and that the time 
of the staff was better spent in inspecting the plant and 
seeing that it was in proper working order. 

Although records are easy, and give the desired result 
with a minimum of trouble when it is a question of elec- 
trical measurements, the mechanical engineer finds himself 
in a much less happy position when he attempts a con- 
tinuous record of the performance in the boiler house. To 
ascertain the total quantity of coal and of steam over a 
long period is a simple matter, but what it is really desirable 
to know is the rate of usage rather than the total usage, 
although the latter is also highly necessary as affording a 
more reliable figure in the long run. Тһе total does not, 
however, show how the working varies from day to day. 
Unfortunately, to obtain а continuous record of the rate of 
using coal is far from easy. The capacity of the boiler pro- 
duces a difficulty at once, and leads to the likelihood of 
introducing serious errors over short periods, even as 
regards the water. It is almost impossible to ensure the 
standard quantity of water in а bank of boilers at the end 
of each days's run, and, therefore, the measurement of the 
steam in some form or other seems preferable to the measure- 
ment of feed water. Coal consumption in particular is а 
difficult matter to handle from the point of view of con- 
tinuous records, and it looks as if some indirect. method 
of attack should be adopted. In the case of hand firing, 
extreme regularity cannot be expected. With mechanical 
stoking the outlook would seem more hopeful, but at best 
it would appear that the determination of coal, as coal, 
must depend upon the measurement of a quantity over 
a more or less long interval of time, which is not what is 
desired. It is the difference betwcen the voltameter and tLe 
ammeter. | 

Оп the particular question of the desirability of con- 
tinuous records, we do not think there can be any question 
that they are really desirable if the cost of their production 
isnot too high. Probably very few engincers have an exact 
idea how the cost of production varies at night on low loads, 
às compared with production in the daytime. Mr. C. E. С. 
SHAWFIELD, of Wolverhampton, mentioned that he had 
obtained results showing that an increased production of 
units at night caused a reduction in the coal consumption, 
but he did not care to put forward this result without some 
hesitation. Evidently, if electrical energy is produced so 
uneconomically at night by many stations, the addition of 
a street lighting load may cause practically no difference 
in coal consumption, and should enable street lighting to be 
effected at times of light load at an extremely low cost. We 
do not suppose that such a doctrine, as enunciated by Mr. 
Е. Е. Ayton, of Ipswich, will meet with approval from our 
gas friends, and they may attempt to show that it is wholly 
illogical. There is, however, nothing illogical in it if the 
facts are as suggested by Mr. SHAWFIELD. 16 is in questions 
of this kind that continuous records would prove of very 
great utility; and so long as the true perspective of the 
subject is not lost sight of we think that much will be 
gained by cultivating this aspect of electrical generation. 


ELECTRIC CABLES." 


ELECTROLYSIS. 
ВУ Е. FERNIE. 
(Concluded тот p. 353.) 


Summary.—The author first considers the general phenomena of 
electrolysis as observed in the neighbourhood of electrical networks. 
He then discusses in more detail the corrosion of lead-covered cables 
and armoured cables, and the effectiveness of earthing. Another 
cause of deterioration is electric озтове, which causes an accumulation 
of moisture at the negative conductor if there is any flow of current 
through the insulation. Finally, the causes of faults and measures 
for preventing them are considered. Faults may be classified into 
those of manufacture, those caused curing laying, and those developed 
after the cables are laid. The last class is due to a number of causes, 
such as mechanical injuries, electrolysis and electric osmose, chemical 
action, overloading and decentralisation, high temperature, abnormal 
pressures and static discharges. Another cause of trouble is the 
accumulation of gas in manholes, causing explosions. The various 
ways in which gas may accumulate are considered and the remedies 
to be applied. 


MANHOLE EXPLOSIONS. 


Manhole explosions are caused when an accumulation of in- 
flammable gas 15 ignited by an arc on a faulty cable, or by spark- 
ing generally. It is possible that gas may be exploded by the 
hydrogen which takes fire when sodium or potassium combine 
with water. It is well known that metallic sodium and 


potassium are deposited on a faulty negative cable by the 


electrolysis of the soil. The presence of these metals in a duct 
or manhole therefore implies a leaky cableor fitting. and hence 
this form of ignition is really only a special case of the general 
one quoted above. It is conceivable that а spark might be 
produced in a manhole by some stray current from an outside 
source, or from a fault current from somewhere else on the net- 
work, travelling along the lead of а cable. When a cable is 
used for high potential alternating currents the lead may spark 


{о earth if it is not earthed properly, or if a bond has been 


melted or broken; this is a consequence of the condenser 
action of the cable. 

The gas in the manhole may be the result of leakage from a 
faulty gas main, or it may be an inflammable gas generated by 
the decomposition of a cable dielectric or covering through 
heating, or it тау be an accumulation of marsh gas, CH,, the 
miner's “fire damp." The latter is always a product of the 
decomposition of vegetable matter in soil, and hence may easily 
be present in underground ducts; it may also come from 
drains and sewers. The spontaneous combustion of phos- 
phoretted hydrogen in air may be sufficient to ignite accumula- 
tion of other gases. PH, may be formed by the action of lime 
on animal phosphates existing in road refuse. Coal gas is only 
explosive when mixed with air in certain proportions, the limits 
being 5 to 25 per cent. of coal gas. About 10 per cent. coal gas 
gives the most explosive mixture. 

The gas given off by vulcanised bitumen, or the bitumen 
round a " solid " laid cable, is probably a mixture of several 
hydrocarbons. Тһе resin in а paper-insulated cable may also 
give off some explosive gas, such as olefiant gas (СН), but 
probably not to a sufficient extent in practice to cause an ex- 
plosion, as a fault on a paper-insulated cable is generally very 
local, and only & small portion of the paper insulation is 
destroyed. Marsh gas mixed with about 10 times its volume of 
air forms a powerfully explosive mixture. 

Bare copper strip in culverts has earned a bad reputation for 
explosions. The gas in this case must come from an outside 
source—z.e., it must be coal gas or some gas generated from 
decomposing matter in the soil. This is the most likely case 
for the firing to be caused by sodium or potassium, as accu- 
mulations of alkali salts often appear in concrete culverts on 
the insulators ; these metals when combining with water might 
also generate sufficient hydrogen to form an explosive mixture. 
If an arc is formed between two adjacent strips of copper of 
opposite polarity in a culvert it may travel along the copper 
for a considerable distance, travelling in such a direction as 
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to increase the area of the circuit of which it forms a part. Such 
an arc may then fire gas in a manhole some distance from the 
point where the arc was formed. Its path may be traced by 
the little beads of copper formed on the strip. Such an arc may 
be prevented from going far by inserting dividing fillets of slate 
between the strips of opposite polarity in tbe straining boxes. 

Vulcanised bitumen cables drawn into earthenware ducts are 
probably the most frequent cause of explosions, and this is 
because this class of duct is the very worst for such cables, and 
hence faults are more frequent with this combination than with 
others, and where faults are frequent there is naturally a great 
probability of explosion. Also a vulcanised bitumen cable is 
likely to generate inflammable gases in greater bulk, and at a 
greater rate, when overheated than other types of cables. Some 
disastrous explosions have occurred in Manchester, within the 
last few years, which have been mostly attributed to the 
volatilisation of the bitumen surrounding the cables and the 
formation of an explosive mixture. | 

In a report by Mr. J. A. Bell to the gas and electric lighting 
committee of the Aberdeen Corporation,* on the culvert 
explosions in that city, it is stated that the mere sudden 
expansion of air, caused by a short-circuit will blow up man- 
hole covers. " Those experiments tended to show that the 
explosions were in many cases brought about by the sudden 
heating and consequent expansion of the air in the manhole or 
culvert.” On the other hand, violent short-circuits have 
occurred in manholes and culverts that have not blown up any 
covers, but as direct experiment has proved its possibility, 
the fear of its occurrence can never be entirely absent. Very 
curious things happen sometimes in connection with explosions 


ЕК. 1. 


in mains. Cases have occurred where starting at some fault, 
a series of some twenty manhole covers have been blown up, 
one after another along a whole street. The ducts and man- 
holes in these circumstances were probably all full of a fairly 
strong (over 15 per cent.) mixture of coal gas and air, and this 
burned back through the ducts causing en explosion in each 
manhole. Often the most unexpected cover will blow up. 
Referring to Fig. 1, А, В and С represent three manhole covers 
connected by ducts as shown; a steel wedge was driven into a 
cable at P, causing а bad “ earth." The manhole at В was 
open at the time, A and C were both caulked down and air-tight. 
The cover of A was light compared to that of C which was 
exceptionally heavy. Before A could be opened, C cover was 
blown up at least 20 ft., although nothing wes wrong with the 
cables in С. After A was opened, and the fault disconnected, 
some gas continued burning at the mouth of the ducts, leading 
from B in А. It was burning with a blue flame and came in 
gusts, with a roaring noise, very like a large blow lamp. The 
faulty cable was lead covered, and paper insulated, and about 
2 in. of it only were burned away. This explosion may have 
been caused by marsh gas, and probably the large earth current 
travelling on the lead of the cable produced a spark in box C. 
The boxes were carefully caulked down afterwards, but no 
trace of coal gas accumulating could be found after some weeks. 
It is said, however, that coal ges percolating through soil, 
may lose its characteristic odour. Stoneware conduits with 
square holes are sometimes shattered by an explosion if it 
takes place wholly or partly in ducts. Occasionally they will 
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be cleanly divided as if cut with a chisel (see Fig. 2); this has 
been found to occur on 10 or more consecutive casings each 
2 ft. long. As regards remedies, ventilation may be used to 
prevent the slow accumulation of gases, and also to minimise 
the effect of the explosion, but will not be an absolute safeguard 
if the gas.ts there and a spark occurs. | 

The best and easiest method of ventilation is to use venti- 
lated box covers. Such cevers must tend to promote a circu- 
letion of air along the,ducts, smce heavily loaded cables will 
heat up the air in them more than where the load islight ; hence 
the circulation of air will be, in general, from the outskirts of a 
network towards the central, most heavily leaded parts. 
Fig. 3 is а sketch of a portion of such a ventilated water-tight 


Fic. 2.—EARTHENWARE THREE-Way Dvcr. 
Dotted line shows course of fracture caused by explosion in duct А. 


box. The cover and frame are of cast iron, the cover being 
filled with concrete, and hinged, so that in the event of an 
explosion, the danger is very much minimised, the cover 
flapping open and then shutting down again. Such a cover 
requires no caulking ; the drain pipe may be led to the gutter, 
or be built round with broken stones. Box covers have also 
been chained down to minimise the effect of an explosion; 
even should the chain break it is unlikely that the cover will 
rise high enough to fall on a passer-by, which is the worst 
danger. A brick built box, lined with cement is both cheaper 
and handier than a cast-iron box. There is no difficulty in 
making it water-tight. When it is remembered that manholes 
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Fic. 3.—VENTILATED, DRAINED AND HINGED MANHOLE COVER. 
The outlet of the drain is covered with broken stones, The cover bears at each согосг. 


Hing?s not shown, 
have frequently to be built in between and amongst pipes, and 
with ducts coming in at all sorts of different levels, the superior 
adaptability of the brick box will be evident. With a cast tron 
manhole, it is sometimes necessary to find the place where 16 18 
possible to put it, rather than to put it in the best possible place. 


Railway Electrification in Sweden.—‘‘ The Times Engincer- 
ing Supplement " states that a proposal has been adopted by 
the Swedish Government for the electrification of the State 
Frontier Railway in the north of Sweden, the power to be 
derived from the Porjus waterfall, near Gellivare. This fall 
is believed to be capable of yielding 50,000 n.P.—2bout 
16,000 н.р. in excess of the requirements when the railway 
is working under normal conditions. Ап electric generating 
station is to be erected at Porjus, and a railway is to be con- 
structed from that point to Mount Gellivare. The cost of 
this work, including the electrification of the Frontier railway, 


' 18 estimated at £1,194,500 
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THE SENSITIVENESS OF SYNCHRONISING 
APPARATUS.* 
' BY J. TEICHMULLER. 
With single-phase alternators there are two methods of synchro- 


nising, viz., by so coupling them to the lamp that it either burns 
brightly or not at all. With three-phase machines there are still 


Fic. 1.—(a= 180°) 


two other methods. The four systems of connections are shown in 
Figs. 1 to 4. The two first can be used either for single-phase or 
three-phase machines, the instruments being supposed to be volt- 
meters. Let us suppose the alternators to be in phase when the 
voltages in the synchronising circuits differ by the angle а, which 
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Fic. 2.—(a=0°). 


may be called the angle of synchronisation. Its value in the various 
cases is as follows, viz., in Fig. 1, а=180°, in Fig. 2, e=0°; in 
Fig. 3, a= 120°; and in Fig. 4, а= 60°. The vector diagrams are 
given in all cases, though in Figs. 1 and 2 the angle « differs slightly 
from its proper value, in order to show the result more clearly. 


a B. 


Fia. 3.—(a == 120°). 


Voltage transformers are assumed in all cases to be connected to the 
voltmeter. 

The question now arises as to which of these methods is the most 
sensitive, and it is necessary on many grounds to have a clear con- 
ception of the different cases, as this has a bearing not only on the 
method of synchronising, but also on the type of instrument to be 
supplied on the switchboard. 


Fig. 4.—(a= 60°). 


The voltmeter shows the algebraic sum of the machine voltages, 
each of which may be supposed to be E, the sum being E,. 


Therefore E,— 2E cos 2 

The sensitiveness of the method is given by th» equation 
dE, E sin * 
-—-—E sin ., 


dai 2 
the negative sign being omitted as unessential. The precise value 
of „this last quantity is not so much the point as the extent to 
Which it is indicated on the voltmeter. It is, therefore, necessary 
to consider the connection between the deflection on the voltmeter 
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and the voltage. Let us assume that x being the deflection, the 
connection can be expressed as follows, viz., 


. LÀ 


r—cE?—2".c. E" cos" 5. вый eo. (D) 
The value of п depends on the instrument under consideration, and 
in order to compare the instruments on a convenient and common 
basis, we must suppose that the deflection in all cases is the same 
for the maximum voltage that can occur. This is, of course, 2E, 


= = n& 
and we have therefore c= REP ог х= А. cos 5 
mum deflection. The sensitiveness of the indication becomes 
dr п a а\”—1 
а Авто. (cos 5) Was wwe A a Wow (2) 
The expressions given in eq jations (1) and (2) are plotted in Fig. 5 
for values of n between 4 and 6. These curves must now be examined. 
The deflections have in all cases their maximum values correspond- 
ing to the zero value of а, and at this point a horizontal line through 
A is а tangent to all the curves. The sensitiveness at this point is in 
all cases a minimum. The deflections decrease with increasing 
values of a, falling more quickly with the higher values of п. For 
а = 180°, the deflections are in all cases zero, but they approach this 
value in characteristically different fashion. At this point the 
sensitiveness is infinite for all values of п less than unity; it is 
zero for all values of » greater than unity ; for the value 1 it has a 
certain finite value. Voltmeters, for which the value of л is greater 
than unity (and this includes probably every instrument on the 
market), are on strictly theoretical grounds unsuitable for the values 


‚і A is the maxi- 
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1503 170° 180? 

Fic. 5.—CuRVES SHOWING THE CONNECTION BETWEEN THE DEFLECTION 
OF THE VOLTMETER AND THE SENSITIVENESS IN THE Four PossIBLE 
METHODS ок CONNECTION. 


a=0° and «=180°. Practical difficulties would indeed be felt, if it 
were only rossible to switch the alternators in parallel exactly at 
the instan. \ hen there was a precise similarity of phase. But this 
is not so. We must find out the rates at which they tend to approach 
their limiting values at these points; in other words, we must 
study the shape of the curve of sensitiveness at these points. For 
the value n=2, there is no difference in the choice between a— (0° 
and a--180?; for higher values of п the differences аге most 
marked in the neighbourhood of а= 0° ; for lower values, a— 180? 
is to be preferred. | 

There are scarcely any instruments оп the market for which n 
is equal to 1, and absolutely none for which n is less than 1. This 
leads us to see whether it is not possible to connect up so that there 
is a difference of voltage in the synchronising circuits at the instant 
when there is a similarity of phase in the machines themselves, in 
so far as their relations to the ’bus-bars are concerned. With poly- 
phase current there are two such methods, as shown in Figs. 3 and 
4. Indeed, when sensitiveness is a matter of importance, these 
methods are always to be preferred. For values of п greater than 
2, the method in which a = 60° is to be preferred ; for values between 
] and 2, it is preferable to connect up so that а= 60°. It is only for 
n=1 that it is well to consider the case of a— 180?, but even then it 
is only very slightly higher than for а= 120°. It is also necessary 
to bear in mind that іп the cases of а= 60° and a= 180? the voltage 
shown on the synchronising voltmeter depends on the 'bus-bar 
voltage, which is liable to vary with the time of day; and it may 
therefore be advisable to have two scales, the one showing the 'bus- 
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bar voltages, to which the synchronising voltages, shown on the 
other, correspond. 

We are now, therefore, in a position either to choose the type of 
instrument. which suits a certain system or to choose the system 
best adapted for use with a given instrument. Doubtless the value 
of n might vary over the range of any particular instrument, but 
such variation would not be likely to affect the point of the argu- 
ment. It might also be of interest to attempt to devise a method 
for use with single-phase machines by which a difference of phase 
in the synchronising circuits might coincide in point of time with a 
similarity of phase in the machines themselves ; and a device of this 
kind. which could doubtless easily be contrived, would be of special 
importance in cases in which the machines were automatically 
connected to the *bus-bars. 

The curves for n=4 and n=6 are also shown, because they affect 
the use of lamps as indicating devices, for in the neighbourhood 
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Fic. 6.—First METHOD OF CONNECTION ох МІСНАГКЕ З SYSTEM. 


of its working voltage the illumination of the tungsten lamp varies 
аз the 3-6 power of the voltage. and the carbon lamp as the sixth 
power. It, therefore, is evident that carbon lamps are more sensi- 
tive for the purpose. But it is noticeable that for a=0 the sensi- 
tiveness is, as before, а minimum. № is therefore not astonishing 
that lamps give no very decided indication of an approach to simi- 
larity of phase. The objection is often heard that the lamps tend 
to dazzle the attendant, so that slight differences cannot be noticed, 
but this is probably not the case, and the system of connections is 
more likely to be the cause of any want of sensitiveness in the 
method. 

Lamps obviously cannot be used for synchronising without other 
apparatus for the angles а - 60° and a— 1207. And yet, if used in 
connection with Michalke’s method, as patented by Niemens & 
Schuckert, in which use is made of three lamps, mounted on the 
board, these facts are very significant. There are then the two 


Fic. 7.—SECOND METHOD OF CONNECTION ON MICHALKE'S SYSTEM. 


methods, shown in Figs. 6 and 7, which are possible. The angles 
between the voltages are as follows, viz., in Fig. 6. for the lamp a, 
a= 180°; for b, a—6(? ; and for с, а= 60°. In Fig. 7, for lamp a, 
a=0°; for lamps b and с, а:= 1207. As far as lamp a is concerned, 
it gives no light in Fig. 6, and shines brightly in Fig. 7. In both 
сахех, at the moment of synchronisation. lamps 6 and с burn equally 
brightly ; on cither side of this point their lights are unequal. If 
we compare the two methods with reference to the sensibility of 
the lamps. Fig. 7 has the advantage in that а shines brightly, but 
Fig. 6 is better in so far as b and с are concerned, since we have 
already found that the sensitiveness is greater for а = 60° than for 

— 120°. It must. of course, be allowed that the eandle-power of 
the lamps only varies with the 36th or 6th power respectively, when 
they are supplied with their working voltage. At 60° and 120" its 


value is, of course, lower, but. this does not seriously affect the point 


of the argument. 
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Music by Telephone,— The “ Electrical World ” states that 
the telephone company at Wilmington have equipped a depart- 


ment with phonographs and keep a complete line of records. 


When a subscriber wants music he asks for the music operator 
and selects from the catalogue, supplied to all subscribers, the 
The result is as good as though the 
phonograph itself were transported to the receiving end of the 
The charges are lid. for regular records and 33d. for 


record he desires to hear. 


line. 
those by operatic stars. 
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RECENT DEVELOPMENTS IN TELEGRAPHY AND 
TELEPHONY.* | 

BY SIR JOHN GAVEY, C.B. | 
We may select the ordinary Morse circuit as our starting point. 


With the simple form of this circuit the speed of working is limited 
by the skill of the operator, and rarely exceeds 30 words a minute. 
For many years this simple form of apparatus or its equivalents 
served the requirements of. most countries, but as the telegraph 
service grew and the traffic rendered it imperative to erect long 
lines directly connecting distant cities, the problem of obtaining a 
greater revenue from the large capital expenditure involved became 


pressing, and progress was made broadly on three distinct lines of 
In the first, means were designed for the trans- 
mission of several messages simultaneously over the same conductor ; 
in the second, by the use of suitable mechanical and electrical devices, 
the actual speed of transmission was raised in overhead wires to 
10 or 12 times that possible by manual operating, and, finally, type 
printing and writing systems were invented with varying degrees 
of success, 

Simultaneous Transmission.—In the duplex system, which admits 
of the simultaneous transmission of two messages in opposite direc- 
tions over the same wire, at each end of the circuit is a differential 
receiver which comprises two equally-balanced electromagnetic coils, 
one of which is connected at its further end to the line wire and the 
other to an artificial line, which, in its electrical resistance and 
capacity, is as nearly as possible the equivalent of the actual line. 
The two inner ends of the magnet coils are connected together, 50 
that when a current is sent from the point of junction it divides 
equally between the actual and the artificial lines, and the magnetic 
effect of one coil being neutralised by the magnetic effect of the other, 
the signals originating at either end pass through the home арра: 
ratus without affecting it. At the far end, however, the current 
passes through one coil alone of the receiving apparatus and the 
signal is recorded. When both keys are depressed simultaneously, 
if the batteries are so connected that they aid each other, then the 
current which cireulates through the line wire and through both of the 
magnet coils connected thereto is doubled ; but as the current which 
circulates through the magnet coils at each station connected to the 
respective artificial lines is unaltered a signal is recorded, because the 
balance at either end is destroyed by the action of the other operator. 

The transition from duplex to quadruplex working—viz., the 
sending of four messages simultaneously over one wire—involved 
but astep. А single-current key is connected to a powerful battery 
which is intended to work a non-polarised magnet, but the соппес- 
tions are led through a reversing key. which latter is designed to 
actuate a polarised magnet. When the single-current key 18 de- 
pressed the powerful current that circulates through the apparatus 
actuates the non-polarised relay at the far end, leaving the polarised 
relay unmoved. When the reversing key alone is depressed, a weak 
current, circulates which actuates the polarised magnet, but is (00 
weak to act on the non-polarised instrument. If both are depressed 
simultaneouslv the powerful current from the single-current key 13 
reversed hy the depression of the double-current key, and both in- 
struments at the far end are affected. The receiving apparatus at 
each end is arranged differentially, as in the duplex system, 80 that 
the outgoing currents have no effect on either of the receivers at the 
home end. ‘This arrangement admits of four operators sending four 
messages simultaneously over one wire. or 

Another method, based on entirely different principles, which in 
theory admits of sending as many as 12 simultaneous messages 1M 
one direction, or double that number if duplexed, depends on the 
superposition of musical vibrations on a telegraphic circuit at one 
end of a line. То effect this result a number of electrically-driven 
tuning forks, arranged to vibrate at different frequencies, are con- 
nected through telegraphic keys to a line wire, so that on depressing 
any one key a series of electrical vibrations, of the frequency of its 
companion tuning fork are sent through the line. At the far end 
the reccivers are of a type that will respond to musical vibrations 
only, and each receiver is constructed or adjusted to respond to the 
vibrations of one of the distant tuning forks alone and to no others. 
This system originated in America, but it has been developed and 
improved by Mercardier, in France, where it is said to have given 
good results recently. In the modern apparatus the receivers con- 
sist of so-called mono-telephones, each of which is 80 made and 
adjusted as to respond to only one frequency. 

A method of multiplex telegraphy, based on entirely different 
principles, is the following: A large number of insulated metallic 
segments are arranged in a circle at each end of the line and divided 
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into groups, say, of cight each. №. I of the first group is metal-. 
lically connected with No. ] of all the other groups, and, through the 
transmitting key, with No. ] instrument, No. 2 with No. 2 series of 
contacts and instruments, and so on.  Centrally-pivoted arms, pro- 
vided with metallic brushes which ride over the segments. are joined 
one to each extremity of the line wire, and it is obvious that if both 
these arms, starting simultaneously from No. 1, revolve at precisely 
the same speed, then each segment with its instrument at one end 
is for a brief period placed in connection with its corresponding 
segment of the instrument at the distant end. If the sending key 
of No. 1 instrument is depressed, a brief current is transmitted to 
its corresponding instrument when the revolving arm reaches No. 1 
contact of any group, to be repeated when the arm reaches No. 1 of 
the next group, and so on throughout the series. Instead, therefore, 
of a dot being represented by a single current of continuous duration, 
it is replaced by three or four shorter impulses spread over the same 
period of time, and a dash by three times the number of impulses. 
By this means it is possible, under favourable conditions, to transmit 
eight messages simultaneously over one wire. This system, invented 
by Delaney, was developed to some extent in this country, but owing 
to various causes it has recently been abandoned. It is, however, 
referred to here as the principle of revolving commutators is in use 
in other forms of apparatus to be dealt with later. The second 
method of increasing the output of telegraphic wires is the automatic 
or machine-transmitting instrument, which is typificd by the Wheat- 
stone apparatus adopted and perfected by the Post Office in Great 
Britain. In all instruments of this character a long paper ribbon 
is perforated by а suitable machine in an arbitrary manner, and the 
transmitting and receiving apparatus is so designed as to transcribe 
these perforations at the distant end into Morse signals, into similar 
perforations, into type printed messages, or even into written 
characters. | 

There are three rows of perforations in the tape, or slip, of the 
Wheatstone system. The centre row is continuous, as it is used for 
drawing the slip through th» transmitter at the speed at which the 
latter is running, the upper and lower holes cause the transmitting 
key to send electrical signals, dots whe: the:c rows are vertical, 
dashes when diagonal. The actual apparatus which effects this 
object is comparatively simple. Two small vertical plungers, to 
which an up-and-down motion is imparted by the clockwork of 
the apparatus, are pivoted to two bent levers connected by horizontal 
rods with a small vertical transmitting key, which in one position 
sends a positive and in the other a negative current to line. When 
no slip is in the machine, the plungers a3 they rise and fall move 
the key to and fro and send reversals, which are received as dots at 
the farend. When the slip is inserted, if the plungers meet a series 
of vertical perforations they pass through at cach movement and 
dots are still transmitted, but if they meet diagonal perforations 
the movements of th» plungers are arrested by the unperforated 
portion of the paper slip, and the transmitting key is not drawn 
back until one of the plungers enters the lower diagonal hole of the 
e m withdraws the key from its sending position, thus recording 
& dash. 

This Wheatstone system has been very fully developed in the 
United Kingdom. It is capable of dealing with traffic at а maximum 
rate of 450 words per minute, and it is invaluable for the trans- 
mission of news. Thus, in the central office т London, items of 
news may have to be transmitted to 50 or more towns simultaneously. 
Cireuits are made up for news transmission, cach providing for a 
mimber of towns, some of the circuits being of a permanent character 
and some formed temporarily to meet special requirements. Аз 
Many as eight Wheatstone slips can be punched simultaneously in 
One operation, and e2ch length of slip is run through the necessary 
transmitters at the highest speed considered judicious. | 

For ordinary public message traffic, on lines of moderate length, 
Where each individual message is short, the Wheatstone has certain 
disadvantages—namely, the initial delay in perforating the slip. 
its distribution, and finally the re-distribution of the received slip 
amongst the writing telegarphists ; for it is obvious that at the high 
peed at which Wheatstone is worked several operators are required 
at each end of the line to keep pace with the apparatus. In practice 
jn this country, for circuits of moderate length, it is generally con- 
sidered preferable to provide direct Morse apparatus worked simplex, 
duplex or quadruplex as circumstances may dictate. 

With overhead lines the limit of speed in automatic working is 
that imposed by the receiving apparatus, which, owing to its self- 
induction, obstructs the reception of Morse signals at a higher speed 
than that named. This difficulty has been overcome by substituting 
à chemical for an electromagnet receiver. In this form the current 
at the received end passes through a long paper ribbon saturated 
a a solution which is decomposed by a positive current. The 
forse signals appear in blue lines on the received slip. It is said 


that with this method а maximum speed of 1,000 to 1.200 words 


is possible under favourable conditions, but the difficulty in working 


at such high speeds, where characters are received in Morse code, and 
have to be transcribed manually, is the division and distribution of 
the slips amongst the large number of writers necessary to keep 
abreast of the work, the precautions needed to avoid loss of messages, 
the injurious effect of brief contacts caused by workmen which 
result in the loss of several words, and last, but not least, the difficulty 
and delay in obtaining repetitions where errors, false signals or 
missing words render this necessary. 

All the foregoing methods increase the carrying capacity of the 
wires; in other words, they reduce the capital expenditure per 
message, but none of these increase the output per operator, nor do 
they diminish the working cost in the instrument room; in fact, 
with high-speed automatic transmission this cost may be higher 
than with other methods described. The initial preparation of the 
transmitting slip will always, of course, be necessary in all automatic 
systems ; but inventors have turned their attention to increasing the 
speed and reducing the cost of transcription at the received end, in 
the case of manual as well as automatic sending, by the substitution 
of typing apparatus worked mechanically or electrically for the 
manual transcription. One of the earliest of such instruments, 
which has met with permanent success, and by means of which a 
very large proportion of the work in Europe, and nearly the whole 
of the trans-Continental work, is dealt with, is the well-known 
Hughes type-printing instrument. This consists of a disc, on the 
periphery of which are embossed the letters of the alphabet, numbers 
and other signals that have to be transmitted ; a piano-like key- 
board and a horizontal plate with a series of slots arranged in a circle. 
Enclosed in each of these slots, and connected with one of the send- 
ing keys, is a movable plunger, which is raised when the key is 
depressed, but which normally lies flush with the surface of the plate. 
An arm carried on a vertical shaft in the centre of the plate is caused 
to revolve above it by the motive power which drives the instrument, 
and when a key is depressed this arm is arrested momentarily by the 
protruding plunger, and a current is sent to the distant station. The 
printing disc and the revolving arms at both sending and receiving 
stations move in unison, this being effected mainly by the action of a 
governor, any[slight. want of coincidence being corrected mechani* 
cally each time a letter is printed. 


The Hughes method of transmission has many advantages. It- 
provides a clearly-typed message for delivery instead of а written 
one, it removes a possible source of error in transcription, and it 
increases the speed of working as compared with Morse by about 
25 per cent. It can be duplexed, and it is used by the Post Office on 
all its Continental wires. It has, however, the disadvantage that a 
considerable interval of time elapses between the transmission of 
two consecutive signals, owing to the revolving arm having to 
traverse all the intervening letters. Baudot has obviated this 
waste of time by adopting the multiple system of telegraphy. Не 
entirely abandons the Hughes method of transmission, and forms an 
arbitrary signal code, in which, by means of five consecutive cur- 
rents, some plus some minus, in combination, he represents each 
letter of the alphabet, figures or other signals. Ву his method he 
can provide four or six channels simultaneously on one wire, each 
being worked manually. The translation of these arbitrary code 
signals into printed letters is effected in the following very ingenious 
manner: At each receiving instrument two discs, firmly fastened 
together, have on their peripheries a series of serrations, correspond- 
ing with the arbitrary code, which, in certain defined positions, 
represent the various letters of the alphabet. Riding on the peri- 
phery of one of them are five levers termed selectors, each of these 
levers being so pivoted as to be susceptible of a slight to-and-fro 
movement on its axle, and also of a transverse movement in the 
line of the axle. When all the electromagnets have their armatures 
raised the selectors rest on the inner disc, but if a certain number 
of the armatures are depressed, then, through the action of inter- 
mediate levers, the corresponding selectors are shifted to the second 
dise. As the two discs revolve together the combined selectors at 
sume point drop simultaneously, and for a brief interval, into the 
series of serrations which correspond with the letter code signalled 
from the far end, and this movement and the rapid jerk out of the 
serrations as the discs revolve cause the letter to be printed from 
a type wheel which revolves at the same speed as the discs. The 
uniform revolution of the contact arms, the coded discs and the 
{уре wheels is maintained by a clever adaptation of governors and 
brakes, partly electrical, partly mechanical.- The Baudot system 
admits of the transmission of a much larger number of messages 
over each wire than the Hughes. It is also more flexible, inasmuch 
as the various channels it provides can be divided amongst an equal 
number of towns. It is largely used in France and has been intro- 
duced into this country. 
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Murray has devised a system which has undergone lengthy trials 
both at home and abroad. His slip has one row of perforations 
which gears intc the moving mechanism of the transmitter, and below 
this a second series of perforations which represent his artificial 
signalling code, which is of the Baudot type. The transmitting and 
receiving apparatus are arranged to run synchronously. When the 
vertical plunger of the transmitter passes through a perforation a 
positive current is sent over the circuit, and when the plunger is 
stopped by the paper a negative current circulates. The result at 
the receiving apparatus is that an exaet counterpart of the trans- 
mitted slip with its perforations is reproduced, and this perforated 
slip is passed through and actuates an automatic typewriter which 
prints the message. The typing machine is fitted with five hori- 
zontal plungers, which are prolongations of an equal\{number of 
slotted combs, to which in action a to-and-fro motion is imparted. 
The perforated slip acts on the principle of the Jacquard loom, and 
when at а given moment a series of perforations appear the corres- 
ponding plungers move forward and the remainder are arrested bv 
the unperforated part of the paper. The slotted combs are at the 
moment so grouped that the one letter indicated by the code is 
actuated by the controlling motive power, and it is accordingly 
printed, and the combs restored to their normal position ready for 
the next letter, The message is typed in page form.1 

Creed has worked in the same direction, but he uses the ordinary 
Wheatstone alphabet and Wheatstone transmitter. At the re- 
ceiving end a perforated Wheatstone slip is reproduced by a punch- 
ing machine, which, controlled by the reverse currents from the 
transmitter, and, using compressed air as a motive power, perforates 
the received slip at considerable speed. This slip is then passed 
through an automatic typewriter adapted to work with the Wheat- 
stone alphabet, which types the message on a long slip, to be gummed 
on the telegraph form. In both these cases the received slip can 
Бе inserted in a second automatic transmitter and the} message sent 
on to another town—an advantage in the transmission of news. Both 
these svstems are in use in the British Post Office. 


(To be concludcd.) 
АА 


FIFTEENTH ANNUAL CONVENTION OF THE INCOR. 
PORATED MUNICIPAL ELECTRICAL ASSOCIATION, 


Concluded from page 405.) 


The annual dinner of the Association was held on Thursday, 
June 16th, at the Windsor Hotel, with Mr. W. W. Lackie, 
the retiring President, in the chair. The proceedings were of 
more than usual intercst, and the function was very well 
attended. The speeches were of, the usual complimentary 
order, and the praises of the Association were duly sung by the 
conveners of the electricity committees of Glasgow and Govan. 
Mr. John Christie (Brighton) proposed the toast of the Citv of 
Glasgow and referred to the contemplated extension of the 
electricity undertaking by the erection of a monster power house 
on the banks of the Clyde. Sir John Ure Primrose made the 
speech of the evening, and was particularly happy in his 
reminiscences of the early days of the electrical industry. 
He reminded present-time central station men, and particu- 
larly those in charge of great undertakings like Glasgow, of 
their indebtedness to Mr. Ferranti for his pioneer work at 
Deptford. These remarks aroused great applause for the new 
1. Е.Е. President, who, through some evident official oversight, 
was seated among the guests below the top table. In response 
to subsequent persistent calls for a speech, Mr. Ferranti 
acknowledged the ovation, with his usual modesty, by express- 
ing his thanks in a few simple words. 

The proceedings of the 1910 Convention were brought to a 
close on Friday by the business meeting which was held in the 
Rankine Hall of the Institute of Engineers and Shipbuilders. 
There was a good attendance, and the election of President, 
Officers and new Members of Council was at once proceeded 
with. 

The following is а full hist :— 

President : J. Christie (Brighton). 

Vice-Presidents г G. Wilkinson (Harrogate), C, E. C. Shaw field (Wolver- 
hampton). 


Past. Presidents: H. Talbot (Nottingham), S. L. Pearce (Manchester), 
W. W. Lackie (Glasgow). 


Council: А.С. Cramb (Croydon), J. Н. Rider (L.C.C.), C. Furness (Black. 
pool) R. A. Chattock (Birmingham), F. M. Long (Norwich), T. P. 
Wilmshurst (Derby), А. H. Seabrook (Marylebone), S. J. Watson (Bury), 
Alderman Sinclair (Swansea), Alderman J. P. Smith (Barrow-in-Furness), 
Alderman Bruce (Sunderland), Alderman West (Coventry), Bailio 
Willock (Glasgow), Councillor German (Brighton). 

Hon. Solicitor : Alderman С. Pearson (Bristol). 

Hon. Treasurer г J. E. Edgcome (Kingston-upon-Thames). 

Hon. Secretary : H. Faraday Proctor (Bristol). 

Secretary: С. McArthur Butler. 

Mr. Lackie announced that the Council had also elected 
Mr. C. H. Wordingham to be an honorary member. 

The fifteenth annual report of the Council was then read, and 


is given below in abstract. 


ANNUAL REPORT OF THE COUNCIL. 


The membership of the Association now stands at 416, made up as 
follows: Committees (members), 170; chief electrical engineers 
(members), 191; honorary members, 3; chief assistants (associate 
members), 11 ; assistants (associates), 41. After allowing for deaths, 
resignations, removals and lapses due to members leaving municipal 
employ, there is an increas e of 26 on last year's total. 

The revenue account shows decreased expenditure under nearly 
every heading and an increased revenue. The Convention receipts 
balanced the outgoings. The net result is a surplus for the year of 
$93. 10s. ld., or more than double that of last year. The balance- 
sheet shows a margin of assets over liabilities of £485. 

Standard, Specifications.—The Sub-committee on Physical Stan- 
dards of the Engineering Standards Committee, upon which the Asso- 
ciation is represented, have in hand at the present moment a standard 
specification for bayonet socket electric lamp-holders. This specifi- 
cation is already printed in draft, and its issue may be expected in 
due course. The Sub-committee also engaged, in co-operation with 
the manufacturers, in preparing a specification for metal filament 
lamps. The completion and issue of this specification is, however, 
likely to occupy some considerable time. | 

Charges for Current Supplied for Traction Purposes from Com- 
bined Undertakings.—The Council have been approached by the 
Municipal Tramways Association with a view to a joint committee 
being formed to discuss the question of standardising the method of 
charging for current supplied for traction purposes from combined 
undertakings. А committee of the Council subsequently met а 
committee of the Municipal Tramways Association, and at this con- 
ference a small sub-committee was appointed, consisting of Messrs. 
McElroy and Spencer, representing the Municipal Tramways Associa- 
tion, and Messrs. N. L. Pearce and T. Roles representing the I.M.E.A. 
A proposal has been drawn up by the I.M.E.A. representatives, 
outlining a suggested method of arriving at a correct traction charge, 
and will be considered in due course by the tramway representatives. 

Electric Lighting Act, 1909.—' The vexed question of a clause 
enabling local authorities generally to provide electrical fittings, &c., 
was unfortunatelv thrown out of the bill, although great efforts were 
made to get this clause retained. Considerable criticism was offered 
by the technical Press as to the action of the Association in per- 
mitting its views to be made public in connection with this matter. 
To avoid doing so would, however, have necessitated excluding these 
very critics—namely, the technical Press—from the Association 
meeting, which would, of course, have been most unfortunate, and 
even had that been done the Association views would have been 
explained in detail to so many members of Parliament that they must 
have, sooner or later, become more or less public property. 

А clause has been inserted in the Act protecting authorised under- 
takers from encroachment by unauthorised undertakers. This 
clause does not, however, go quite as far as was desired, although 
it 15 of considerable assistance. 

Income Tax and De preciation.—The Council have given very care- 
ful consideration to this question, but at present are unable to make 
any definite recommendations. It is felt generally that there is far 
too wide a divergence between the lives of assets, as allowed by the 
two Government departments—viz., the Inland Revenue depart- 
ment. for the purposes of assessment, and the Local Government 
Board for the purposes of loan periods, — As indicated in the circular 
letter addressed to the members on March 4th, one of the largest 
cities in the kingdom was about to be penalised under the question 
of assessment of its mains. Immediately the attention of the Inland 
Revenue authorities was drawn to this letter, however, the question 
was re-opened and the allowance will probably be made. Of about 
76 returns received, it is found that there are 18 undertakings where 
the income tax, although payable, has not vet been paid, and eight 
of these undertakings are resisting the terms offered by the Inland 
Revenue department. 

Economic Wiring.—A sub-committee have been in negotiation 
with a sub-committee of the Cable Makers’ Association, and а 
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specification for a class of conductor which it is considered would 
satisfactorily meet the requirements of the fire insurance authorities 
has been drawn up. This should enable installations of this class 
to be carried out in an efficient manner at a minimum of cost. 

Travelling Studentship.—The Council again expresses its regret 
at the lack of interest shown by the associates in regard to the 
scholarship of £10 offered annually for the best Paper on some ap- 
proved subject. This year again no entries were received, and the 
award has only been made twice in four years. 

The discussion on the report was mainly confined to the 
subject of municipal wiring powers. Mr. Mark Ruddle 
(Dublin) asked that а special effort should be made to extend 
the power of supplying fittings, wires, &c., to all the municipal 
undertakings connected with the Association. А concerted 
effort on the part of those municipalities which enjoyed such 
powers with those undertakings which did not yet possess them 
would doubtless bring about the desired result. Mr. F. W. 
Purse (Watford) seconded this proposal, and Mr. A. С. Cramb 
(Croydon) spoke in support of it. Mr. Cramb referred to the 
difficulty of working amicably with contractors, and stated 
that one of their principal grievances was the question of the 
discount on goods sold by the electricity department. Alder- 
man Pearson (Bristol) commented upon the exclusion of the 
wiring clause from the Electric Lighting Bill of 1909, and said 
that had they allowed the clause to stand their position 
would have been worse than before. He was of the opinion 
that even if а special Bill were promoted by those munici- 
palities at present without powers, such a Bill could not be 
got through the House of Lords at the present time. Mr. J. E. 
Edgecome (Kingston-on-Thames) remarked that the Associa- 
tion of itself had no powers to promote a Bill, but that if the 
necessary funds werejforthcoming from the interested munici- 
palities, the Association would then be able to proceed. 
Responding to a request from Mr. A. Blackman (Sunderland) 
88 to the cost of the Bill, Alderman Pearson replied that it was 
largely a matter of the opposition encountered. The House 
of Commons procedure might cost very little, but if the 
Electrical Contractors’ Association fought them, both in the 
Commons and in the Lords, the cost might run into upwards of 
£500. Mr. T. D. Clothier (Bootle) thought that the Bootle 
Corporation would withdraw its support from the Association 
if a strong action was taken in this matter. They were keenly 
opposed to the extention of municipal trading along these 
lines, Mr. W. G. Pickvance (Wrexham) expressed surprise 
at this suggestion. His experience at Wrexham was that it 
Was next to impossible to co-operate with contractors, and on 
this account he had kept his wiring department going. The 
discussion concluded by a resolution that subscriptions be 
Invited from all municipalities, whether members of the 
Association or not, towards a fund in support of a Bill which 
would extend wiring powers to all municipalities. 

А further discussion then took place on the subject of а 
satisfactory information bureau, but as there appeared to be a 
conflict of opinion amongst the participants, Mr. Lackie 
stated that the matter would receive the careful attention of 
the Council. 

Replying to a suggestion made by Mr. W. G. Pickvance that 
the Council be enlarged so as to include representatives of the 
smallest stations, Mr. Lackie said that a special meeting of the 

ssociation could be called to discuss the matter if Mr. Pick- 
vance could secure the co-operation of ten other members. 
Mr. C. Turnbull asked that the Council would appoint special 
Committees to consider certain problems, which were of the 
utmost interest to certain of the members. He cited as a 
typical subject the supply of electric power by municipalities 
to tramway companies. Mr. Е. W. Purse (Watford) com- 
plained of a difficulty in giving a supply outside his area, 
such as was sanctioned under the Electric Lighting Act, 1909. 

efore approaching the Board of Trade on the matter of 
laying mains, the Permission of the County Council, who are 
usually the road authority, had to be obtained. The Hert- 
fordshire County Council had required a deposit of £100 from 
him before he could obtain this permission. Alderman Pearson 
pointed out that a licence by letter for supply outside a borough 
could be obtained under the Act of 1909, and that if the County 
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Authority was inclined to be unreasonable, their consent could 
be dispensed with by the Board of Trade. On the suggestion 
of Mr. А.С. Cramb, that two members be deputed to represent 
the Association on the Joint Publicity Committee, Mr. J. 
Christie (Brighton) and Mr. F. Ayton (Ipswich) were appointed. 
Mr. Lackie said that the Council was endeavouring to legalise 
the Wiring Clause, the Standby Clause and the question of 
delegates’ expenses in connection with the Convention. 

The proceedings were brought to a close by the passing of a 
hearty vote of thanks to Mr. W. W. Lackie and the Corpora- 
tions of Glasgow and Edinburgh for their hospitality to the 
members of the Association during their visits to the respective 
cities. | 

On Friday afternoon many of the engineers and their wives 
took advantage of the fine weather to enjoy a steamer trip 
down the Clyde to Rothesay, and round the Kyles of Bute. 


Erratum.—We regret that in our last issue Мг. Е. E. Ayton 
was not quite correctly reported in regard to cement for set- 
tings and flues. The cement recommended is made of ground 
firebrick mixed with Portland cement. 


CORRESPONDENCE. 


—— 
FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır : In reply to Mr. Hookham's letter in your last week's 
issue, I should like to give a few points showing that our free 
imports of manufactured goods and food were not in any way 
the cause of our national prosperity in the years up to 1880. 

There are many points requiring explanation, by reason of 
the political cry, as to the advantages of free imports. Land- 
owners had considerable political power in those days, and the 
desire of many residents in towns was to minimise their 
influence, and this Free Trade cry was so continually used 
that it was accepted as an article of faith by many, and tho 
whole nation was prospering so greatly—including the land- 
lords—that no one took the trouble to repudiate it. 

The cause of our national prosperity was our civil and 
mechanical engineering development, assisted by other features, 
such as the discovery of gold in California, U.S.A., in 1847 and 
ш Australia in 1851, which much increased the world's trade. 

People constantly refer to the “hungry forties” as an 
argument against Protection. During this period there was а 
great deal of disorganisation throughout the kingdom owing to 
the great development of new cotton. woollen and other 
machinery, and consequent upon this development a young 
girl could do the work which formerly required two or three 
men. The Chartist riots and the burning of machinery was 
provoked by loss of work and wages, many men going back to 
the land; but by 1850 these riots had passed away and great 
development in mechanical machinery, combined with cheap 
coal found in the neighbourhood, enabled us entirely to control 
the world’s supply of these manufactured goods. No country 
in the world had any mechanical knowledge or suitable coal, 
and even with wages at 4s. a month, workers could not compete 
against us. The railway development in foreign countries also 
enabled us to send these goods inland and increase our cotton 
and woollen manufactured exports in those places where it was 
very difficult to deliver articles of commerce. 

Free Traders argue that distress during this period was due 
to high prices, although the proofs are clear that a temporary 
check on employment was caused by these inventions in 
machinery, which a few vears later developed in à marvellous 
manner our trade with the world and greatly helped to start 
our national prosperity. А glance at “ Whitaker's Almanac” for 
some years back will convince any observer that there was verv 
little difference in the price of corn before and after Free 
Trade, and meat, vegetables and eggs, &c., were far cheaper 
than they are now. People do not recognise the difficulties of 
conveying goods and foodstuffs in those earlv days prior to 
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1846. People born in 1860 or 1865 would now be 50 or 45 
vears old; the earliest age at which they would begin to con- 
sider any question would be 18 years—in 1878 or 1883—and 
none of them can realise the difficulty which traders and others 
had to contend with in importing foodstuffs and bulky produce 
from abroad. 

Here are some of the difficulties :— 

1. Narigation.—Sailing ships of small tonnage only (about 
500 tons), hardly anv docks available, bad harbours and rivers 
dangerous, bad navigation charts and instruments, few and 
bad lighthouses, тапу more wrecks in proportion owing to 
sailing only, long voyages, high insurance charges, long periods 
of waiting for cargo ш the different ports (sometimes months, 
when the interest on the unemploved ship's capital was lost), 
all tended to make the cost of imported corn and goods almost 
prohibitive. 

2. Inland Communication.—In the early part of the period 
referred to, railway carriage of goods was unknown. Prior to 
1846, when railwav construction commenced, we being the 
pioneers of this important movement, travelling by road was 
very difficult. One ton of stuff carried 100 miles cost £3. 
Rivers and canals, confined to certain parts, were the 
easiest means of convevance ; but in 1845 and 1846, 272 Acts 
for the construction of railways were passed in this country. 

3. Various Difficulties.—In the days referred to we had no 
telegraph, telephone, clectricity or cheap postage, news- 
papers scarce and difficult to be got, consequently no reliable 
commercial intelligence. То compare the period before the 
Corn Law repeal with the enormous advantages we now possess 
is unreasonable. 

Ou p. 442 of ** Whitaker's Almanac" for 1905, readers will 
see that the average price of corn was but little lower for 16 
vears after the repeal of the Corn Laws came into operation, 
in January, 1849, than for the 16 vears before. clearly show- 
ing that the cost of transport had more to do with the question 
than anything else. Our own improvements in agriculture, 
such as drainage, guano and other manures, and machinery, 
all helped to reduce cost and increase quantities, апа agri- 
cultural land from 1850 to 1880 almost doubled in value. 
Almost every inch was cultivated, and much employment found, 
owing to the fact that the expense of carrying corn to this 
country from Chicago was 60s. per ton more in 1860 than it 
now is, our agriculturists having higher protection on corn in 
those days than any foreign country at the present dav with a 
duty; so that railwavs abroad and steamships, invented and 
made bv ourselves, have practically, under “ Free Trade,” 
destroyed our own agricultural industry. 

In Mever's “ Encyclopædia,” published in Germany in 
1849, there appears an article on Great Britain. [We regret 
that pressure on our space does not permit us to reproduce the 
extract sent by our correspondent, which states that Great 
Britain outshines all other countries In every branch of human 
activity, that agriculture and cattle raising are extraordinarily 
prosperous, that England and Scotland are the workshops of 
the world and swamp the whole earth with produce, that 
the position of Great Britain makes a large export to 
foreign countries absolutely necessary, and that rapid 
decay would result if foreign markets were closed against. her. ] 
This clear explanation from Germany is correct. on every 
point, and ought to convince readers as to the cause of our 
national prosperity, 

The spectal advantage of our national prosperity was un- 
questionably due to the coal and iron lying near the sea, 
causing it to be shipped abroad at the cheapest rates, prevent- 
ing all foreign competition, owing to its low price. Also, having 
the world’s markets in our hands assisted mechanical and 
civil engineering development at home as soon as railways and 
steamship building commenced. For 30 years we made rail- 
ways, steamships, engines and machinery for every country 
in the world, and charged our own prices. As an illustration of 
how mechanical work came naturally to this country: America 
up to the sixties had developed a good building trade in wooden 
suling ships. Having large quantities of suitable wood avail- 
able adjoining their lakes and rivers, they could build at very 


reasonable prices, but upon the development of iron-built 
steam ships the business came naturally to this country and 
continued here for some years. The railway development in 
foreign countries assisted greatly the increased export of cotton 
and woollen manufactures all over the world. With corn but 
little cheaper for 16 years after the repeal of the Corn Lawsthan 
for the 16 years previous to that repeal, how can it be argued 
that our prosperity was due to so-called Free Trade ? "When we 
first allowed free manufactured imports, two of our workers' 
industries were promptly almost destroyed—the silk trade and 
the watch trade. And why? A ton of these valuable goods 
sent over cost but little more for transport than a ton of 
corn. If it cost £3 а ton it would amount to a trifle when 
divided over the watches and silk, but it would represent 12s. 
per quarter extra cost on the corn. The loss of these two 
industries was not at that time severely felt, except in certain 
towns, for we were so busy manufacturmg machinery, &c., 
for the whole world that we did not feel the loss. People did 
not find much difficulty in obtaining employment in other 
directions in those days, as many markets were open to us on 
pavment of comparatively small import duties. 

Free Traders now argue that, because during 1850 and 
1880 many people transferred their labour to other works and 
trades, they can do so now, when the foreigners, whose countries 
have been opened up with railways, coal and iron mines and 
means of quick transport, are flooding our markets with their 
manufactured goods and trying to supply our colonies also, and 
taking nothing from us on equal terms. Free Traders say 
tariffs on foreign-made goods benefit the few at the expense of 
the many, whereas it is contrary to fact. Workers are by far the 
larger number of our population, and how can the worker 
benefit by the importation of electrical machinery, motor саг, 
watches, silks, pianos, jewellery, &c.? Manufactured imports 
ainounted in 1908 to 120 millions sterling net after deducting 
re-exports (see * Whitaker's Almanac ” for 1910, p. 471). 

A British electrician who can start a factory abroad has 
special advantages. He has a connection on the home market, 
say 10,000 customers, supplied at home free of duty, and he 
may work up another 10,000 foreign customers where he 
establishes his business. We know that 20,000 people can be 
supplied at a cheaper rate than 10,000 people ; so that he 1s 
really better off by moving abroad, as he cannot supply the 
foreign 10,000. customers from home, except at prohibitive 
prices, owing to the duty put on bv foreigners. 

Now, suppose these goods are delivered rather cheaper than 
they can be made at home. After a few years the home trade 
dies out. The foreigner will then command the market and 
raise his price. Ultimately we shall be worse off than before, 
besides losing emplovment for a large number of people. 

As regards the electrical trade, it was undoubtedly severely 
handicapped by the Legislature in its early days, electricians 
having no home market to supply for several vears. There 
seems, moreover, little doubt that countries able to use watet 
power for electrical and other manufactures will be able to 
compete against coal, provided the water storage can be 
effected at small cost and lower wages taken than in this 
countrv. 

In concluding these notes, I should like to quote the opinion 
of the late President McKinlev, (U.S.A.): * The people of no 
nation m history has ever permanently prospered under а 
policy which sacrificed its home industries to build up and 
develop the resources and give employment to the labour of 
foreign states.” | 

The enormous emigration of our working men as compared 
with Germany shows clearly that we are giving our workmen з 
wages to the foreigner, in order that we may obtain cheap 
goods.—1I am, &c., 


Ealing, June 21. BENNETT FITCH. 


TO THE EDITOR OF THE ELECTRICIAN. 
SIR : In your issue of June 17th you publish a letter on the 
above subject from Mr. George Hookham. Т differ whollv 


from his conclusions, but I cannot fail to admire the clear and 
definite way in which he states his case. Particularly do 1 
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| appreciate his nut-shell paragraph in which he proves that 


Protection may diminish employment. I am а Tariff Re- 
former because I believe that there is at present a terrible 
quantity of unemplovment in this country, and because it 
seems to me that protective duties cannot fail to act as а 
remedial measure. I do not claim that they would neces- 
sarily effect a complete cure. 

In the above-mentioned nut-shell paragraph Mr. Hookham's 
arguments are these :— 

1. Protection, if it protects, raises prices. 

2. Purchasing power is therefore reduced. 

3. Demand and production fall off. 

4. Down goes employment. (Q.E.D.) 

Mr. Hookham has overlooked а few important modifving 
agencies, but we will not stop to press that point. His little 
syllogism may work out just as he says, but he omits to state 
where the employment goes down. If we can gain employ- 
ment for a thousand Britishers by putting twelve hundred 
Patagonians (or others) out of work, then I fear it is our duty 
to push aside our altruistic instincts and help our own country 
in the great international struggle. 

An effective 5 per cent. duty cannot raise the price of the 
goods as much as 5 per cent., so the consumption can hardly 
fall below 96 per cent. of its Free Trade value. If, however, 
it has the effect that instead of importing half of what we need 
we make three-quarters ourselves the net result is this :— 

Under Free Trade 50 British-made articles. 

Under Protection 72 British-made articles. 
To my limited understanding that looks like a gain to the 
country, in spite of the total reduction of output. 

It is always a little risky to dogmatise about the motives and 
mental processes of one's neighbours. ‘The picture drawn by 
Mr. Hookham of the * stubborn fervour " of the Tariff Reformer 
bears a marvellous resemblance to my secret idea of the Free 
Trader. We are all in need of Burns’ “ giftie.” XJ would fain 
say more, but that business reasons forbid my writing over.my 
own name, and compel me reluctantly to sign myself 

London, June 20 MUDRETZ. 


ELECTRIC STEERING GEAR FOR SHIPS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Str: In my article on the above subject, which appeared in 
vour Marine issue, I omitted to mention my indebtedness to 
the Siemens-Schuckert Co., of Berlin, who were kind enough 
to send me some information regarding the progress which is 
being made on the Continent in this direction. This Company 
are interesting themselves more, perhaps, than any other firm 
in Germany, and anticipate important developments in the 
near future.—I am, &c., 


к London, E.C., June 23. А. P. CHALKLEY. 


| ISLES THIMBLE WORKS. 


From the remotest antiquity some form of protection has been 
used for the fingers when sewing. In the earliest times fish bones 
were used as needles, and a leather shield was all that was required 
to protect the finger, but the introduction of bronze and steel 
needles made a metallic protection necessary. Curious bell-shaped 
contrivances used for the purpose hive been found in the tombs of 
the Egyptians and the excavations at Pompeii. 

ле modern thimble is the result of many centuries of develop- 
ment, and in the Isles Thimble Works, Birmingham, thousands of 
these indispensable little articles, made of nickel silver, steel. alu- 
minium and celluloid are turned out weekly. This old-established 
firm, like others, has felt the effects of foreign competition, and 
recently was forced by the keenness of this competition to realise 
the possibilities of the electric drive. The firm decided to throw 
out, the gas engine plant, and to equip electrically the whole of their 
works. The contract was placed in the hands of the British Westing- 
house Electric & Mfg. Co., with the happiest results, as not only have 
the power costs been considerably reduced, but the great convenience 
of the electric drive las been fully realised. | 
__ It is quite interesting to follow the thimble through the varous 
Btages of manufacture. The different metals used for making the 
various thimbles are taken from the warehouse to the punching 
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department, where blanks are cut out from the thin sheets of metal. 
These blanks are then taken to the machine shop, where they are 
formed roughly into shape by passing them through two sets of dies. 
This shop is driven by a 7 н.р. Westinghouse shunt-wound motor, 
running at 830 revs. per min., which operates the lathes, presses, 
and small grating machines from a shafting running the whole 
length of the building. 

The rough thimbles are next taken to the raising department, 
where they are put into hand-operated presses and given the correct 
shape; and from there to the finishing departments, of which there 
are two. One, which is operated by a 4 н.р. Westinghouse shunt- 
wound motor, is used for finishing off steel thimbles, and the other, 
operated by a similar motor, for those made of aluminium. In 
this department, the thimbles are grated, machined inside and on 
the edges. and then sent to the annealing department. The next 
operation is carried out in the dipping shop, where they are cleaned 
in an acid solution, and then, should they require silvering, they 
are passed to the silvering vat; before being put into which, how- 
ever, they are dried in a rotating barrel, containing sawdust. From 
here they pass to the polishing room, which is operated by a 14 H.P. 
Westinghouse motor, and to the inspection and store rooms. 

The manufacture of celluloid thimbles is a distinct branch of the 
business, and is carried out in a separate building. These thimbles 
are made from solid celluloid rods of about 1 in. diameter, which are 
first cut into lengths of about 1 in.. and then heated with hot water 
for à few minutes, being afterwards taken and moulded into shape 
and size in a small press. 

These rough thimbles are then put into the drying chamber, for 
from' 10 to 15 days, and when they are sufficiently hard, taken to 
the finishing department where they are machined inside and 
finished in small lathes. In this department. celluloid finger shields 
are also made in thousands every week. ‘The power necessary for 
operating this department is small, and a З н.р. Westinghouse motor 
is ample for the work. 

The firm manufacture a number of thimbles lined with celluloid, 
and their most recent patent is for ventilated thimbles, for which 
many inventions have been tried, but which they now claim to 
have solved in à practical manner. They do not confine themselves 
onlv to the manufacture of thimbles, but also make fancy boxes for 
enclosing them, and cardboard boxes. The guillotine marking and 
cornering machines are driven from a shafting running the length of 
the building and operated by a 5 н.р. Westinghouse motor placed 
on the floor. 


L.C.C. TRAMWAY ESTIMATES. 


On Tuesday the Highways committee submitted а Summary of 
the estimated results of the working of the tramways for 1910-11. 

The surplus on the electric lines was estimated at £034,180, and the 
deficiency on the horse lines £22,170, giving a net surplus of £912,010, 
making, with £27,233 for interest, rents, &c., £939,243. The debt charges 
are £662,266, income tax and sundrv items £32,845, giving a net surplus 
of £244,132, of which £125,989 will be devoted to renewals fund and 
£118,143 placed to general reserve. 

The committee state that the results for 1909-10 are such as to enable 
the full amount for renewals to be transferred in respect of that vear, and 
also an amount to cover all shortage in the fund under the basis of pro- 
vision for renewals settled by the Council on June 23, 1908. The 
estimates submitted are dependent upon certain dates being observed in 
regard to the opening of further electric lines, the progress of which is 
somewhat uncertain. The total expenditure on capital account for 
tramwavs up to March 31 amounted to £10,710,000, and it is estimated 
that £2,800,000 further will be required to complete the work of elec- 
trification and the construction of authorised lines, making а total capital 
outlav of about £13,500,000. The amount of £2,800,000 includes 
£850,000 in respect of the reconstruction of existing lines and £420,000 in 
respeet of the construction of authorised lines as well as sums in respect. 
of cars, car-sheds, sub-stations and certain other general items. The 
estimated total capital outlay of £13,500,000 is £1,150,000 more than the 
estimate made two years ago, the increase being due to new tramways 
authorised by Parliament in 1908 and 1909, the purchase of further 
tramway undertakings, the reconstruction of certain horse tramwavs on 
the conduit system instead of on the surface contact system, the increased 
amount chargeable to the tramways account in respect of street improve- 
ments, the extension of the central ear repair depot, the provision of 
additional spare cars and additional ear-shed accommodation, &c. The 
estimates provide for expenditure on tramways in 1910-11 of £1,500,000. 
If the expenditure reaches this estimate, there will remain to be expended 
after the end of the present year only about £1,300,000. In view of the 
heavy cost of widenings involved and the altered traffic conditions, it 
may be necessary to abandon parts of the remaining horse lines which are 
not of importance, and some allowance has been made for this in arriving 
at the total figure for capital expenditure of £13,500,000. 'The authorised 
new lines not yet constructed are small, and depend partly upon arrange- 
ments to be made with tramway authorities outside the county. The 
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£13,500,000 does not include anything in respect, of the proposed new 
tramways for which powers are being sought in the present session of 
Parliament. Other schemes of tramways extension are under con- 
sideration which, if sanctioned, will in due course involve further con- 
siderable outlay. 

The estimates for 1910-11 are based upon an РЕ car-mileage of 
45,356,000, and from the latest information available it appears that the 
annual car-mileage in 1913 may reach 52,414,000. On the basis of a 
surplus on working of 54. a car-mile the committee estimate the probable 
result in 1913 will be somewhat as follows—Surplus on working, 
£1,091,958. Debt charges (interest £372,000 and repayment of loans 
£432,000) £804,000, less £650 in respect of Harrow-road tramways, 
which will be paid by the Metropolitan Electric Tramways (Ltd.), or 
£797,500 net, plus income tax £16,000, or a total of £813,500, leaving 

a surplus of £278,458, less renewals (24. рег car-mile) £145,594, or an 
available surplus of £132,864. These figures must be regarded as а 
rough forecast only. The lines already clectritied include the best paying 
portion of the svstem, and those w hich still remain as horse lines include a 
considerable proportion which, although of advantage as part of the 
general tramway system, have never been regarded as in themselves 
remunerative. Their electrification will involve large expenditure for 
street widenings. Morcover, several of the extensions now in hand 
although needed for the convenience of the public are not likely to prove 
remunerative at the outset. In addition a considerable amount remains 
to be expended for the completion of the central car repair depot, and 
although this centralisation of work will no doubt tend to keep down the 
cost of repairs, the expenditure involves heavy debt charges which will 
fall upon the existing revenue of the undertaking. 


PARLIAMENTARY INTELLIGENCE. 


Le. э 


L.C.C. GENERAL POWERS BILL. 


This week the Local Legislation Committee of the House of Commons 
has been considering this Bill, which seeks to amend the Public Health 
(London) Act, 1891, with & view to the more effective abatement of the 
smoke nuisance. Sir F. Laviand-Barratt was in the chair. The clauses 
dealing with the matter were opposed by West Ham Corporation, the 
L. & N.W., Central London, and Underground Electric Railways Co. of 
London, the Gas Light & Coke Co. and the South Metropolitan Gas Co. 
the London € 'hamber of Commerce and the Port of London Authority. › 

Mr. FirzGERALD, K.C., said that at present proceedings for a smoke 
nuisance could be taken under the Act of 1891 only if the smoke issuing 
from a chimney in suflicient quantities to create a nuisance was ** black.” 
Two years ago а summons in the case of the Lot's-road station was dis- 
missed because the smoke complained of was dark brown or dark grey. 
It was proposed to amend the Act by omitting the word “ black," and 
thus bringing the law in London in line with that of Scotland. Hitherto 
Crown factories and. w orkshops had been exempt from proceedings for 
creating a smoke nuisance, but it was now proposed to bring them within 
the scope of the Act. The Crown works most complained of were 
the Arsenal, the Dockyard, and the Small Arms Factory at Woolwich. 
The Treasury and the Home Office objected, and it would ‘be for the Com- 
mittee to decide whether those objections justified a continuance of the 
present immunity. 16 was also proposed to empower the County Council 
to take proceedings where a nuisance was created on the borders of but 
outside the county, by which people living within the county were affected. 

Mr. C. С. Hetcnixson, who appeared for some electric lighting com- 
panics and the London Chamber of Commerce, argued that there was no 
real smoke nuisance from factories and works in London, and that such 
nuisance as there was resulted from the burning annually of 5,000,000 tons 
of bituminous coal in household grates. 

Dr. Н. А. Des V«vx said that they were doing well under the present 
law in abating the smoke nuisance, but they were not doing sufficiently 
well The Smoke Abatement Society had done their best to stir up the 
County Council to further action, but this was not the society's Bill. 

On Wednesday Mr. Cuas. Н. Merz gave evidence on behalf of the 
Underground Electric Railways Co. of Tandon, He objected to the 
omission from the Bill of the word “ black," on the ground that too much 
power would be placed in the hands of permanent officials of the local 
authoritv, and that a great hardship would be imposed upon owners of 
factories and workshops. Large interests ought to have definite pro- 
tection, so that local authorities could not be unreasonable. "The 
omission of the word * black " would also interfere with the construc- 
tion of large generating stations, which, in the aggregate, did a good deal 
towards reducing the amount of smoke. 

Mr. BaLFour Browne, K.C. (on behalf of the Underground Railwavs 
(о. and other petitioners) said he desired to insert in the Bill certain 
words which would exempt from penalty those undertakings which, 
having the best practical installations and using them in the best prac- 
tical manner, could not prevent on certain occasions the emission of 
smoke which might be а nuisance, 

Mr. Luoyp, К.С. (for the Central London Railway), also opposed the 
provisions of the Bill; and Mr. Evan Parry, gave evidence against it 
on behalf of the company. 

It was pointed out that a statutory company was at present subject 
to the law in regard to smoke nuisance; and, on the suggestion of Mr. 
Fitzgerald, K.C., а sub-clause, which brought statutory companies 
within the scope of the Bill, was struck out. 

Mr. Batrovg Brow nk, K.C., for the Сая Light & Coke and South 
Metropolitan Gas Companies, said that it the law were altered in such a 


мау as to make the emission of smoke, other than black, а matter of 


punishment, gas companies could not ‘possibly carry on their under- 
takings. Therefore, he asked that the companies should have either 
the protection of the existing Act. which said ‘ black " smoke, or ап 
exemption clause inserted in the Bill. 

Other evidence having been given in opposition to tho Bill, the 
Committee adjourned. 


L.C.C. TRAMWAYS AND IMPROVEMENTS BILL. 

A Select, Committee of the House of Commons (presided over by Mr. 
Soames) has been considering this bill during the past week. 

Mr. A. L. C. FELL, chief officer of L.C.C. tramways, described the advan- 
tages of extending the Tooley-street line to Duke-street, London Bridge. 
The line from Greenwich to the proposed terminus would be 1} miles 
shorter than the existing Old Kent-road route to Southwark Bridge. The 
extension would bring the tramway into direct communication with the 
railway stations at London Bridge, and would enhance the value of the 
line and its connections, His estimate of the net surplus (after allowing 
for capital charges) on the working of the extension was £143 a year. 

The scheme was opposed by Hay's Wharf (Ltd.) and others on account 
of interference with the provision trade, &c. 

The Committee found the preamble of the bill proved insofar as it 
related to the Tooley-street extension, upon the County Council 
undertaking to include in a bill next session certain road alterations to 
mect suggestions made by the police. 

A clause was agreed to under which the proposed extension along 
Dulwich-road would not be opened for traffic until the entrance to Brock- 
well Park had been set back and the thoroughfare there widened in accord- 
ance with a marked plan. Lambeth Council had agreed to contribute 
£500 towards the cost, on the completion of the work. 

On Wednesday the Chairman said the Committee had visited Dulwich- 
road, Herne Hill, and they strongly objected to the proposal to carry & 
line along that road 24 ft. from the kerb. ‘They suggested that either the 
boundary of Brockwell Park should be set back or the line should be single 
for a short distance. 

The matter was deferred to allow the committee of the Council to con- 
sider the propriety of widening the road by taking in a strip of the park. 

Mr. PorLock next described the proposals for tramway extension an 
reconstruction and street improvements in North London. The most 
important of these was a line from New North-road along the western 
end of Baring-strect and along a new street to be constructed on the 
northern side of the Regent's Canal, and then along the eastern end of 
Baring-street to Southgate-road. The horse tramw ay up the narrow 
thoroughfare, Bridport-place, would be got rid of. Various reconstruc- 
tions were proposed, and throughout the conduit system of traction would 
be adopted. The reconstructions included the St. Paul's-road, Islington, 
to City-road line, and the Green-lanes to Southgate-road line. 

Mr. W. Е. Dewey, town clerk of Islington, and the] Borough! Engineer 
gave evidence as to the interference with footways in the borough for 
tramway purposes, and they objected that the scheme would not allow 
sufficient width for the safety of pedestrians, 

The Committee adjourned. 


LONDON UNITED TRAMWAYS BILL. 

This bill, which came before a Committee of the House of Lords on 
Wednesday, proposes to extend for one усаг from August next the time 
for the electrification of a tramway over Kew Bridge, which connects the 
Richmond and Kew system with the Hammersmith. system of the London 
United Tramways (Ltd.), and to allow the use of overhead wires, subject 
to the sanction of Richmond Corporation. Middlesex County Council 
opposed on the ground that the use of the trolley svstem w ould be detri- 
mental to the strength and appearance of Kew Bridge, and they claimed 
the right to decide what system should be adopted. 

The Committee allowed the bill to proceed, and refused to insert the 
clause asked for by the Middlesex Council. 


YORKSHIRE E ELECTRIC. POWER BILL. 
This bill came as an unopposed bill before Mr. A. Emmott, Chairman 
of Committees, in the House of Commons on the l6th inst. 

It was explained that the company was incorporated in 1901, and 
authorised to supply electricity in bulk over a large area of Yorkshire. 
The company had raised а considerable proportion of its £2,000,000 
capital by ordinary shares. and it was proposed to give power to divide 
the capital into classes of shares, to be charged on new portions of their 
undertaking. 

Мг. А. Гертох, chairman of the company, explained that the capital 
issued was £266,000 of ordinary stock, the whole of which was paid. 
They wanted further capital to meet increasing demands for power from 
manufacturers. 

Мг. W. B. WoopHotse, the company's engincer. gave evidence as to 
clause 6, which would allow the company to subscribe for or hold shares 
or stock in any undertaking to which they were proposing to give à 
supply of energy. 

''he Committee considered that the provision would make the company 
а money-lending corporation, and restricted the lending to electrical 
undertakings authorised by Parliament. 

‘The bill was then ordered to be reported to the House. 


Post Office Telephone | Service.—In the House of Commons on 
Tuesday Mr. Sherwell asked the Postmaster-General why the average 
cost рег P.O. telephone station construction was £22 to £23 more рег 
station than the National Telephone Co.'s average (as stated by the 
company's chairman. 
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In reply, Mr. SAMUEL said the chairman of the company had overlooked 
the fact that the P.O. expenditure included about £1,000,000 expended 


іп providing plant for the use of the company, although he had pre- 


viously mentioned the rent paid by the company for part of that plant. 
That sum should, therefore, have been added to the company’s expendi- 
ture, raising the average cost by about £2 a station. А corresponding 
deduction would reduce the P.O. expenditure by about £11. 10s. per 
station. Moreover, expenditure on land and buildings seemed to have 
been excluded from the company’s cost per station, and included in the 
cost attributed to the Post Office system: while part of the Post Office 
expenditure was for plant to replace the company’s overhead wires and 
cables, and some of their older exchanges after their system was taken 
over by the Post Office at the end of 1911. Further, about 65 per cent. 
of the Post Office stations were in London, where a very costly under- 
ground system had been provided. 


LEGAL INTELLIGENCE. 


The Attorney-General v. Leicester Corporation. 


On Monday Mr. Justice NEVILLE delivered his reserved judgment in 
this case. His lordship said that defendants were the undertakers under 
the Electric Lighting Act, 1882 (and a provisional order granted there- 
under) for the supply of electrical energy within the borough. Thev 
claimed the right to supply wires and fittings (including bells and motors) 
used for the consumption of such energy to persons taking energy from 
them under their order. ‘They based that claim solely on the statutory 
powers vested in them under the Electric Lighting Acts and order. 


Their title to do these things, which admittedly had been done, was the 


main and important issue between the parties. Plaintiff alleged that, 
in addition to the acts which they claimed a right to do, defendants had 
supplied fittings to persons in respect of buildings within the borough 
who do not take energy from them, and in connection with buildings, 
and also to persons resident outside the borough. In the view of the 
case which he took that was not important, and he could dispose of 
the matter at once by saying that in his opinion plaintiff proved his 
allegations. 

To come to the more important question, the extent of defendants’ 
statutory power, he thought it unnecessary to consider the nature of the 
fittings and apparatus supplied by defendants to consumers. By 


sec. 18 of tho Electric Lighting Act, 1882, the consumer had the right . 


use the electricity supplicd for all purposes without interference by 


the undertakers. If, therefore, defendants were entitled to supply | 


lamps to the consumers for lighting it seemed to him they must be 
equally entitled to supply apparatus for the use of the electricity in any 
other way. Defendants contended that their acts were justified as being 
part of the supply within the meaning of the Act (and order thereunder), 
ог as being reasonably necessary or incidental to such supply. Sec. 10 
of the Act of 1882 authorises undertakers to gencrally do all such acts 
and things for supplying electricity as tray be necessary and incidental 
to such supply. The Act, having expressly given powers to do all such 
acts and things as may be necessary and incidental to the particular 
power to supply it seemed to him difficult to imply any further powers 
to do what was reasonably incidental to the power to supply. lt might 
well be, however, that the words should be read аз necessary or inci- 
dental to such supply, in which case the general powers expressly given 
would be identical with the genera] powers which would have been 
inferred had the Act been silent with regard to them. That considera- 
tion seemed to him, however, unimportant, for if the right to supply 
energy did not itself include the right to wire and fit the premises sup- 
plied, he thought the right could not be claimed as incidental. If there 
were a distinction between supply and use, so far as the undertakers 
Were concerned, the acts done were clearly referable to the use, and not 
to the supply. He might say that, in his opinion, the Court was in no 
мау concerned with the consideration of the desirability or undesir- 
ability of the powers claimed being vested in defendants ; that was for 
the Legislature alone. Further, he thought it immaterial whether 
defendants had made a profit or a loss by the business. If it was ultra 
Vires 16 Was not the less so because it was commercially successful. Nor 
could the most. brilliant success enlarge the powers of defendants. An 
analogy between the Acts relating to gas and electricity had been insisted 
Upon as indicating the intention of the Legislature to bestow upon the 
undertakers under the latter powers with regard to the supply of elec- 
trical fittings and apparatus similar to those bestowed by the former 
With regard to pipes, burners, meters and lamps. In fact, however, 
Secs. 13 and 14 of 10 and 11 Vic., chap. 15, gave express power in the 
сазе of gas, and there was no corresponding. section in the Act of 1882; 
While sec. 18 of the latter Act expressly negatived the right. of under- 
takers to prescribe any lamp or interfere with the use of electricity in 
contradistinction to the right to prescribe the burner given to the under- 
takers by sec. 18 of the Cas Act. He thought, therefore, that the 
analogy failed. He also thought that there was nothing in the sections 
of the Act of 1847 inconsistent with the construction of " supply " in 
the Act of 1882 contended for by plaintiff, namely, that it meant the 
Supply of energy to the consumer at his terminal. Sec. 18, already 
referred to, plainly discriminated between supply of electricity and its 
use, and gave the undertakers no authority with regard to the latter. 
When they turned to the provisional order the interpretation, т his 
opinion, became still plainer. “ Consumer's terminals " was stated to 
mean “ the ends of the electric lines situate upon any consumer'3 pre- 
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mises and belonging to him at which the supply of energy is delivered 
from the service line." The undertakers had power to charge for supply 
of energy and for meters and fittings, but for furnishing and laying lines 
they had no power to charge, except in special cases, by clause 21 of the 
provisional order. However, they were bound to give a supply of 
energy on demand, and if the wiring of the house and provision of fittings 
was part of the supply, they would be compellable to do it without 
remuneration ,and he thought there was force in plaintiff's argument that 
that could not have been intended by the Legislature. In his opinion 
“ supply " within the meaning of the Act and order was completed at 
the consumer’s terminals. The “ installation of electricity " and pro- 
vision of fittings was, in his opinion, a separate business incidental to 
the use, but not to the supplv, of energy. He thought that defendants 
had misinterpreted their powers and had been carrying on a business in 
excess of them. In his opinion the Act of 1909 did not throw light 
upon the meaning of * supply ” in the Act of 1882, sec. 16 not having, 
in his opinion, reference to any power given by the Act of 1882. He 
thought plaintiff was entitled to the declaration asked for in para. 1 
of the claim and to an injunction in the samo terms. Defendants must 
pay the costs of the action. 

Mr. DANcCKWERTS said his clients would like to consider whether they 
would carry the matter further. He asked for the suspension of tho 
injunction. 

Mr. Justice NEVILLE: Certainly, if notice of appeal is given within 
reasonable time—within three weeks, and duly prosecuted. 

Mr. Danckwerts: I take it the injunction will be general. 

Mr. Justice NEVILLE : I think the injunction ought to go in the form 
asked under the Act, because there were those minor matters, but he 
did not think it mattered much. 


“Z” Electric Lamp Mfg. Co. (Ltd.) v. Marples, Leach & Co. (Ltd.) 


On Saturday in the Court of Appeal (the Master of the Rolls and Lords 
Justices Farwell and Kennedy) plaintiffs asked for am order for the 
security of costs of the appeal which defendants had entered from the 
judgment of Mr. Justice Parker, which granted an injunction to restrain 
defendants from infringing plaintitfs! patent for impr.vements in the 
manufacture of filaments for incandescent electric lamps. 

Mr. Warrer, K.C., for plaintiffs, stated that defendent company was 
in liquidation, and it had been agreed that security should be found for 
the costs of the appeal in £200 within 10 days. 

Mr. THos. T. TERRELL, K.C., for defendants, pointed out that his 
clients had paid the taxed costs in the Court below. 

Their lordships assented to the arrangement. 


Overhead Telephone Wires. 


Last week Judge Harington delivered his reserved judgment (at Ил 
Croydon County Court) in the dispute between Croydon Corporation and 
the Postmaster-General in regard to the erection of overhead telephone 
wires in 17 roads in Croydon and Norbury. In the course of his judg- 
ment, his Honour remarked that the Postmaster-General declined to 
accede to the request of the Corporation to put the wires underground 
on the ground of expenditure, the ditference in the cost for the roads in 
question working out at £726. 17s. 7d. The Postmaster-General had 
already spent £65,000 on underground wires in the district, and only 
£1,800 on overhead. 16 seemed to him that telephonic communication 
was quite as important and necessary as telegraphic. The Corporation 
said the poles and wires would have the effect of lowering the letting 
value and depreciating the selling value of house property in the roads 
concerned ; that they would be a source of danger in times of storm and 
tempest, and that they would be obstructions to the traffic. He did not 
think much weight could be seriously attached to the objection as to 
danger, which was very small indeed. Neither was there any substance 
in the objection that the humming noise disturbed the domestic peace and 
comfort, while the objection that they would increase the danger to the 
trallic was somewhat far fetched. There was no evidence to support it, 
and the same objection might apply to trees which were planted on the 
footpath. 

The evidence as to the depreciation of property was unconvincing. 
House property had depreciated in the Croydon district during the last 
10 years, but there was no evidence to show that the result of the late 
Judge Russell's award, in a similar arbitration, had depreciated the pro- 
perty in the roads atfected. The objection that the poles would be a dis. 
fiyurement was really the fundamental one which induced the Corpora- 
tion to refuse their consent to the proposed works. Не did not attach 
any great weight to those objections, and although the Corporation had 
canvassed all the roads, less than 50 per cent. of the residents had objected, 
The result of his award must be in favour of the Postmaster-General in 
every case, subject to conditions 1, 2, З and 4 in the award of 1907. As 
to condition 2, he thought that 30 wires should be substituted for 36, and 
in cach case the poles and wires should be fitted with appliances to prevent 
the humming nvise caused by vibration. 


Jones v. National Telephone Co. 


In the City of London Court on Friday plaintiff (Mrs. E. Jones), owner 
of а frechold house in South Lambeth, claimed an injunction and £5 
damages against the National Telephone Co. for attaching “ a telephone 
appliance " to her chimnev stack. | 

Mr. GOODMAN, for plaintiff, said that plaintiff let the house to one 
Nicholls, who had a telephone put on without plaintiff's knowledge. He 
left, and then the company persuaded his successor to sign а wavleave, 
although he did not want the telephone, and, later on, they sent him a 
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crossed cheque for ls. for a year's rent. The frecholder objected, and 
wanted the telephone attachment removed, as the roof was being damaged. 

Mr. Gaye, for the company, said he had never heard that a tenant 
could not permit a telephone to be fixed or remain on his premises. 

Judge RENTOUL, K.C., thought a tenant could have a telephone put 
on without the landlord’s approval. | 

Mr. Соормах: No Parliament would give any telephone company 
such a right as is contended for without the freeholder's leave. The 
companv had paid a guinea into Court, with а denial of liability. 

Mr. GAINE urged that that was amply sufficient to recompense plaintiff. 
Her reversionary interest had not been damaged ; hence she had not 
suffered. The tenant could give the company six months’ notice to 
remove the telephonic attachment. 

Judge RENTOUL suggested a compromise, and the parties agreed that 
the telephone should be removed within a month, no costs on either side. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


The Governors of Robert Gordon's Technical College (Aberdecn) 
are about to appoint an engincer graduate of distinction as head of 
the engineering department of the college. Salary £500 per annum. 
Applications to the principal (Mr. Chas. Stewart, M.A.), by July 16. 
Nee also an advertisement. | | 

The governors of the Technical Institute, Loughborough. invite 
applications for the position of lecturer in engineering subjecta. 
Commencing salary £120 per annum. Particulars from the Priacival, 
to whom applications should be sent by July 3. See also an ad- 
vertisement, 

A first-class electrical enginecr is wanted, with experience in the 
design of с,-с. machinery. See advertisement. 


А competent selling electrica! engineer is wanted at once for India. 
See an advertisement. 

Two or three first-class draughtsmen and two or three juniors are 
required for works in London. See an advertisement. 

An instructor in engineering subjects is required at the Victoria 
Institute Science and Technical Schools, Worcester. Salary £150. 
Applications to Mr. Thos. Duckworth, Victoria Institute, Worcester. 
by June 29. 

Appiications are invited for the position of secretary in the Віг- 
mingham Corporation electric supply department. Applicants 
should have had a sound commercial training in some large mer 
eantile or manufacturing concern, and a certain amount of technical 
knowledge in connection with electricity supply is also required. 
Salary £600 per annum. Applications to the city electrical engineer, 
Мг. В. A. Chattock, М.Т.Е.Е., 14, Dale End, Birmingham, by July 1. 


Мт. Harry Webber, assistant electrical engineer at Sunderland, has 
been appointed borough electrical engineer at Keighley, at à com- 
mencing salary of £250 per annum. ‘There were 123 applications. 

Mr. С. Е. С. Shawfield, borough electrical engineer and general 
manager of the electricity works at Wolverhampton. has been re- 
tained as consulting engineer of the tramways department. and Mr. 
Н. Vickers has been appointed tramway engineer and chief assistant 
to the general manager at £200 per annum. 

Mr. J. Hayward Home has resigned his position as engineer and 
manager of the Berwick-on-Tweed electricity works in order to take 
up the position of managing director of the Kenyon Ironworks Со. 
(Ltd.), Manchester. 


EDUCATIONAL NOTICES. 


City and Guilds of London Institute.—The entrance examinations 
of the City and Guilds Central Technical College, Exhibition-road, 
S.W., and the City and Guilds Technical College, Finsbury, E.C., 
are held in September, and the sessions commence in October. 

Both institutions provide courses of instruction in engineering, 
chemistry, mechanics and mathematics, &c. Particulars of entrance 
examinations, scholarships and courses of study may be obtained 
from the respective colleges or at the head offices of the Institute, 
Gresham College, Basinghall-street, London. Е.С. The Central 
Technical College is intended for higher technical instruction for 
day students not under 16 years of age. preparing to become civil, 
mechanical or electrical engineers, chemical or other manufacturers 
and teachers. The college is a school of the University of London, 
and forms the engineering section of the Imperial College of Science. 
The courses of the study for the assuciateship of the Institute cover 
a period of three years, 

The City and Guilds Technical College at Finsbury (London. Е.С.) 
is designed for day students preparing to enter engineering and 
chemical industries and for those who have already served ап 
apprenticeship and also for evening students. The day courses in 


mechanical or electrical engineering cover two years and those in 
chemistry three years. 


Heriot-Watt College (Edinburgh).—This college provides theoretical 
and practical training for mechanical, electrical and mining engi- 
neers, technical chemists, brewers, &c.. and printers and publishers. 
The training for engineers consists of three years in the college and a 
three years’ apprenticeship on the “‘ Sandwich " system in a local 
engineering works. The course in mining extends over two years, 
and the training is also recognised by the University of London for 
the B.Se. degree in mining. Complete courses of instruction, extend- 
ing over four years. are provided for students stud ving for the fellow- 
ship of the Institute of Chemistry, &с. An entrance buraary of £25 
will be offered for competition on Sept. 27 and 28 next. Par- 
ticulars of fees, &c., may be obtained from the principal, Mr. A. Р. 
Laurie, M.A., D.Sc. 


Education Bequests.—Tlic late Prof. Jas. Campbell Brown, of 
Liverpool University, left estate valued at £43,101. 193. 5d., with net 
personalty £42,740. 2s. 1d. 

He bequeathed £25,009 to £23,000 for a professorship at the University 
of Liverpool (or, alternatively, at the University of Manchester): £1,500 
for an advanced chemical scholarship at Liverpool: and from £5,000 to 
£83,000 for an entrance scholarship for chemistry in Liverpool University. 


Aldershot.— n unopposed inquiry was held last week into the 
Council's application for sanction to borrow £1,500 for electric supply 
mains, services, &с. 

In the course of the inquiry the inspector (Mr. H. Ross Hoorer) raised 
the question of the pooling of loans, and in reply 

The clerk (Mr. W. E. Foster) said that the pooling of loans had taken 
place because the business had been all the time increasing, and the 
necessary money required by the departments had not been to hand. 

The Inspector: You will have to start perfectly clear. You must 
pass а resolution that the expenditure on each loan must be spent 
separately, and there must be no more pooling of loans. He noticed that 
during the eight vears the Council had conducted the undertaking it had 
not cost the ratepayers anything. He did not think they need allow the 
fact of their having a small balance on the wrong side to trouble them to 
апу great extent, because, after all, that was not so important as that 
they should carry on the undertaking in a financially sound way, and that 
they should have no trouble or diffieulty with their capital. 

Argentina.—The ** Financial Times" states that the first section 
of the extended system of th» Buenos Ayres Port and City Tramway 
Co.’s electric tramways in the Avellaneda distriet will be opened at 
an early date. and the whole of the new track (over 13 miles) should 
be in operation before the end of this year. There has already been 
à great increase ia this company’s traffic receipts, chiefly due to the 
fact that a contract under which coal aad general freight is carried 
for the Cia Alemana Transatlantica de Electricidad hes come into 
force. 

Battersea (London).-—The clectrical engineer (Mr. Е. A. Bond) has 
reported on the experiment made by him in the use of carbon brushes 
in place of wire gauze brushes for the turbine generator sets. 

Mr. Bond states that by adopting carbon. brushes the machines are 
more reliable and efficient, and the Electricity committee have decided 
that the necessary works be carried out for providing and adapting the 
gear for carbon brushes to the remaining turbine generator sets at a cost 
of £85. 10«. 

Application has been made to the L.C.C. for a loan of £18,909 for 
extensions Of mains, бс. 

Bundoran (Ireland).—Messrs. John Myles & Co. are erecting an 
electricity supply station in this town. 

Canadian Railway Electrification.—It is stated that the Canadian 
Pacifie Railway Co. propose to electrify their terminals at Montreal. 

Cardiff.—4t the meeting of the ''ramways committee last week 
the borough electrical engineer (Mr. Arthur Ellis) suggested the 
adoption of the rail-less trolley system to serve outlying districts. 
such as Whitehurch, Llandatf. &с. The system, he said, would act 
as a feeler for a future extension of the tramways of the city. The 
matter was referred to the Parliamentary committee. 

The late Ald. P. W. Carey's long service as chairman of the Elec- 
trical and Tramways committee was referred to by Mr. J. W. Courtis 
and Ald. Ниуа Thomas, and a vote of condolence was passed with 
Mrs. Carey. Mr. Courtis mentioned that Ald. Carey was appointed 
chairman of the committee in 1899. Mr. J. W. Courtis (deputy- 
chairman) was unanimously elected chairman to succeed Ald. Carey, 
and Mr. H. C. Vivian was elected vice-chairman. 

Devonport.—The Electric Power committee again recommend 
that the net profit on the past year's working of the electricity depart- 
ment be placed to reserve, and also that the salary of the borough 
electrical engineer (Mr. J. W. Spark) be increased from £300 to £350 
per annum by two annual increments of £25 cach. 

Electrical Engineer's Bravery.—-Un the 15th inst. the Royal 
Humane Society awarded a silver medal to Mr. George R. Drum- 
mond, electrical engineer to the Maharajah of Bikaner, Rajputana, 
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India, for his gallantry in saving one man and attempting to save 
two others who were rendered unconscious in a well 320 ft. deep. 
Three times Mr. Drummond went down, each time bringing up a 
man, and he himself then collansed, but recovered later. 


Fleetwood (Lancs.).—The electrical engineer (Mr. W. H. Miller) 
has been instructed to prepare estimates of the cost of lighting the 
whole of the streets by electricity. 


Freshwater (Isle of Wight).—At the last meeting of the Parish 
Council Mr. Parker urged the members to take steps to improve the 
place by adopting electric lighting, &c. He suggested that the 
engines at the pumping station might be utilised in the generation 
of electrical energy. A motion to consider the matter was carried. 


Greeno2k.—On Tuesday th» Corporation adopted а recommen- 
dation of the Electricity committee to increase by £50 per annum 
the salary of the burgh electrical engineer (Mr. J. А. Robertson). 

In moving the adoption of the recommendation, the convener (Council- 
lor BAILEY) said it was only just to Mr. Robertson to mention that he did 
not ask for an increase, Neither did he make it a pretext for an increase 
that he had applied for the position of borough electrical engineer at 
Salford. Mr. Robertson had intended, after the end of the financial vear, 
applving for an increase of salary, but at present he had made no such 
request. He referred to the ever-increasing amount of work Mr. 
Robertson had on hand, and argued that at the present time it would not 
be in the best interests of the Corporation and of the ratepayers if Mr. 
Robertson’s services were lost to the community. Ап increase of £50 
would be a very small price to pay for retaining Mr. Robertson’s services, 
and he understood that if the Corporation approved of the reeommenda- 
tion Mr. Robertson would withdraw his Salford application. 

Hampstead (London).— The receipts of the electricity undertaking 
for the year ended March 31 were £60,270, against £62,879 in 1908-9. 

The Electricity committee reported last week that they had had under 
consideration the question of carrving out a further portion of the works 
recommended by Sir Мех. Kennedy, and they recommended that further 
plant be installed at the station at а cost of £6.600 (condensers £3,100 
and cooling towers £3,500). The recommendation was agreed to. 

Hindley.— The Council have applied for an extension of time for 
carrying out their provisional electric lighting order. 

Inquest.— An inquest was held on Tuesday into the death of Wm. 
H. Brown, who was killed at the Powell Duffryn Colliery on 17th inst. 

Evidence was given that deceased went to remove some oil boxes near 
the switchboard when his hand came in contact with the plunger, and he 
received a shock. The voltage of the current was 1,750. The removal 
of the boxes without switching otf the eurrent was contrary to the Home 
Office Regulations. Deceased had not been instructed to remove them. 

Mr. LLovp (the electrician), in answer to Mr. Carey, inspector of mi ves, 
Said deceased had an oil can in his hand at the time of his death, and was 
probably going to attend to the boxes. А verdict of death by misadven- 
ture was returned. 

Leeds.—The Tramways committee have entered into a contract for 
the conveyance of between 20,000 and 30,000 tons of sand and. gravel 
for the new beds at Headingley. The waggons will be equipped 
with the standard motors and braking equipment of the department. 


Leicester. Тһе Gas and Electric Lighting committee have decided 
t» advertise for an engineer and manager of the gas works in succes- 
Sion to the late Мг. А, Colson, and the electricity supply department 
will be placed under separate and independent management. 

Llandudno.— The Council have decided, after two years’ ex- 
perience of incandescent. gas lamps on the Promenade, to remove 
the temporary gas standards and to restore the clectric arc lamps. 
Tests are to be made to determine whether ordinary are or yellow 
fame lamps should be adopted. 

Lowestoft.— The general manager of the tramways department 

Mr. G. А. Bruce) has been asked to report upon the practicability of 
adopting the railless trolley system on the Kessingland light railway. 

Machinery Users’ Association.—At the annual meeting last week 
the president (Sir Wm. Holland), in moving the adoption of the 
report, congratulated the Association on its continued success in the 
Work which it undertook to do. Ав to legislation, he was glad to 
вау that none had been passed in the last year which affected them as 
machinery users, except, perhaps, the Finance Act. The report 
mentioned the way in which machinery users were being treated by 
the rating authorities. In the manufacturing districts there was 
now. generally speaking, no reason for complaint. There were still 
Some districts where they had difficulty. He regretted that they 
had not been able to obtain legislation dealing with the gencral 
question of rating, but the present state of affairs in Parliament had 
made it impossible for them to introduce again the Rating of Machinery 
Bill. and a further reason was that а more uniform system was being 
brought about in connection with rating. 

Nelson.— The offer of Burnley Corporation to supply electricity 
at 2d. per unit for the tramways has been aecepted by Nelson Council. 

New Submarine Cable.—On the occasion of the establishment of the 
first submarine telezraph connestion between Germany and Africa 


(at Monrovia, Liberia) the German Emperor telegraphed his con- 
gratulations to the Secretary of the Post Office, and to the Nord- 
deutsche Seekabelwerke, the makers of the cable. 


Norwich.—An unopposed inquiry was held on Tuesday into the 
application of the Corporation for sanction to borrow £17,783 for 
extensions of the electricity undertaking. 

The Town CLERK (Mr. А. H. Miller) said that since the last inquiry in 
1907-8 the number of consumers had increased from 4,425 to 4,692. The 
undertaking was a^quired by the Corporation in 1903-4, when there were 
3,010 consumers. The loan was required for an exhaust steam turbine 
with condenser, steam exhaust and water pipes, generator, switchgear, 
&c. (£5,000), centrifugal pump for circulating water (£200), balancer 
(£160), coal elevator (£150), bye-pass flue from new boiler to shaft (£70), 
Patersen feed water filter for dealing with 4,000 gallons per hour (£203) 
and mains and services (£12,000). 

The electrical engineer (Mr. F. M. Lona) supplied technical details. 
'The total capital expenditure at March 31 was £312,374, the total amount 
of capital sanctioned being £311,758. The net profit up to 1908-9 was 
£3,678. 

The Inspector (Мг. H. Ross HoorEn) said he should like to draw the 
committee's careful attention to the question as to how far they were 
saving by borrowing money for services at all, and how far thev Were 
incurring additional expense by reason of capital repayment : and interest. 

The chairman of the Electricity committee (Mr. Wir) said he gathered 
that the Inspector deprecated the dispersion in rate aid of money that 
might be made bv th^ undertaking. 

The Ixspector: Your engineer would be able to give you better 
advice than I could; but the first principle was to be absolutely finan- 
cially sound, and the next was to bring the capital down so as to be able 
to give the cheapest supply for the benefit of consumers. 

Mr. Мир: l anticipated your answer. I asked the question really 
to strengthen our hands in the position we have taken up in committee. 
The only time we departed from our principle was last year, when £1,200 
was practically wrung from us. 

The INSPECTOR: И spoils vour undertaking, and does little or nothing 
for the rates. Your engineer will know better than I do how necessary 
it is to build up a private reserve, especially having regard to the fact that 
you paid a considerable amount to the company for the undertakin~. 


Obituary.— The death of Mr. J. T. Mayfield recently occurred at 
Clacton-on-Sea. Deceased was trained as a chemist, and acted for 
some years as assistant to Sir Joseph Wilson Swan. After leaving 
Sir Joseph Wilson Swan's service he sct up as a chemist, but aban- 
doned this for electrical enginecring. í 


Pembroke (co. Dublin).—4An inquiry was held last week into the 
Council's application for sanction to borrow £8,000 for extensions 
of the electricity supply undertaking. 

The electrical engineer (Mr. S. L. В. Price) said the proposed exten- 
sions were necessary to meet the demands of actual customers. and thev 
were also providing for additional customers, They had 763 consumers. 
The total revenue last vear was £7,547, an increase of $614. The use of 
electricity for cooking and heating was increasing. 

Penmaenmawr.— The Council have decided to adopt electric 
lighting on the promenade. 


Personal.—Mr. John Newlands, C.LE., deputy controller of the 
Central Telegraph Office, will succeed the present controller (Mr. 
Eames) when he retires at the end of this month. 

Mr. Newlands, who was born at Innerleithen, Peeblesshire, in. 1857, 
entered the telegraph service at Edinburgh, and passed through the 
various grades, finally being appointed controller there in 1898. From 
Edinburgh he was promoted to be traffic manager of telegraphs. and 
while occupying this position visited many towns in the United Kingdom, 
and he also crossed the Atlantic to visit the most important telegraph 
offices in Canada and the United States. In 1905 he was offered the 
position of deputy-controller at the Central Telegraph Office, St. Martin's- 
le-Grand, London. and after about two vears’ service in this position he vas 
lent to the Indian Government for reorganising the trafhe arrangements of 
the telegraph department in India. He was occupied on that mission for 
two vears, during which time he traversed the whole of India and Burma, 
where he introduced many reforms. [ог these special services he re- 
ceived the decoration of С.Б. During his stav in the East Mr. New- 
lands, at the request of the Colonial Office, also visited Ceylon, effecting 
great improvements in the telegraph system of that colony, я 

Presentation.—The staff and employés of Kettering electricity 
department have presented а barometer to the electrical engineer 
(Mr. W. A. Walker) on his marriage. ~ 

Radcliffe-—The Board of Trade have now given their decision. 
after holding a local inquiry, on the application of the Lancashire 
Electric Power Co. for а provisional order to supply electric current 
in the town for power, although the Council possess electricity supply 
works. The Board have decided in favour of the Council. and the com- 
pany's application for an order has been refused. 

The Board, however, state that, from the evidence produced at the 
inquiry. it appeared to them that the facilities afforded to power users in 
Radclitfe to obtain а supply of energy at a reasonable rate were in- 
adequate, and, in the opinion of the Board, should be promptly extended. 
In the event of the company making fresh appheation in respect. of the 
district at some future date, and on it being shown to the Board that the 
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demand for energy for power is not being adequately met, the Board may 
find it necessary to arrive at a different conclusion to that now conveyed. 
The new offices of the Council are to be wired. 
Rawtenstall.— The Corporation have applied for sanction to a loan 
of £11,000 for their electricity undertaking. 


Surbiton.— The Council have obtained sanction to в loan of £1,230 
for services and meters. 


Тгатсаг Design.—In order to secure additional accommodation 
on the lower decks of tramcars, Mr. С. W. Mullins, general manager 
of Liverpool Corporation tramways, has designed a new seating 
arrangement. 

The seats are placed transversely on the lower as well as on the upper 
deck, thus securing the maximum accommodation, Another object 
secured is the alteration of the centre of gravity by making the width 
of the ground floor equal to that of the upper deck, thereby reducing the 
disagreeable side motion caused by the top-heaviness of the cars, and 
obtaining the maximum security. Ву this re-arrangement 6 additional 
Seats are secured, 18 of the seats are transverse and 8 longitudinal. Ву 
placing the 8 seats longitudinally, 2 at each corner of the car, no 
interference with the sand boxes and lightning arresters is necessary. 
In the new car seats are provided for 64 passengers, 38 on the upper deck 
and 26 on the lower. 

West Africa.— The '' African World " states that satisfactory 
progress is being made with the scheme for the supply of electrical 
energy at Dakar. and that supply is expected to be available towards 
the end of this year. Electric driving will probably be adopted 
for pumping at the waterworks. 


Wireless Telegraph Note.—It is announced that the results which 
have been attained from wireless telegraph stations established by 
the Admiralty in various parts of the kinzdom have greatly exceeded 
anticipations, and that recently over a lengthy series of experiments 
in all conditions of weather the accuracy and reliability of wireless 
working has proved very satisfactory. 

Workhouse Lighting.— Islington (London) Council are extending 
their electric supply mains to the workhouse of Shorediteh Guardians 
in Hazelville-road. 

East Ashford Guardians have decided to collect information as to 
the electric lighting of their workhouse. The estimated cost of 
wiring and fitting 13 £350, and the annual eost £50. 

Barnet Guardians propose to wire their workhouse at a cost of 
about £700. 


' ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Buxton.—During the year ended March 3] last 316,030 units were 
sold (against 316,688 in 1908-9), including 271,436 for private lighting 
(against 275.288), 

‘Total revenue of the electricity department was £5,565 (4-24. per unit), 
against £5,631 (4-26d.); private supply receipts were £4,875 (3-702d.), 
against £4,944 (3-74d.). Works costs were £1,773 (1-34d. per unit sold), 
against £1,950 (1-46d.) ; total costs were £2,702 (2-054.), against £2,851 
(2-16d.). Interest absorbed £1,120, repayment of loans £1,984, and 
£244 was spent on new chain-grate stokers, leaving a deficit of £485. 

Croydon.—The traffic revenue of the tramways department for 


the year ended March 31 was £83,030, and with miscellaneous ге- 


ceipts and interest £85,755. 


Working expenses were £63,084, leaving a gross profit of £22,072 to 
meet interest on capital and income tax (£8,295) and sinking fund 
(£7.371). The net balance (£7,006) was carried to renewals fund. 
18,705,604 passengers were carried and 2,253,710 car-miles гип. The 
average fare per passenger was 1:0654. and the working costs 0-8094. 
2,890,424 units of electrical energy were used, or 1-285 per car-mile. The 
ratio of working expenses to total revenue was 73-28. 

Dover.—The capital expenditure on the electricity undertaking 
at March 31 was £187,194. an increase of £605 during the past year. 

The total revenue was £21,651, and included £16,484 from the sale of 
current by meter and £3,833 from public lighting. The total expenses 
were £9,545 (2084. per unit, against 2d.), leaving gross profit £12,106 
to meet. interest on loans (£7,259), other interest (£448) and sinking fund 
instalment (54.626), showing a deficit of £227. Applications were re- 
ceived during the year for the equivalent of 2,282 30 watt lamps, and the 
total connections are now equal to 52,269 30 watt lamps. The output 
to private consumers was 549,800 units, an increase of 11,530. The 
estimated net profit for the current year is £1,167. 

Great Yarmouth.— The total revenue of the tramways department 
for the year ended March 31 was £23.324. 

Total working expenses were £16,734 and gross profit £6,588. Interest 
came to £3,959 and sinking fund to £2,648, leaving а net profit of £68. 
4.364,062 passengers were carried and 663,988 car-miles run, 686,389 

unita of current were consumed (1-033 units per car-mile), and the per- 
centage of working expenses to traffic revenue was 72-20. Capital ex- 
penditure is £121,241. 
| During the year ended March 31st the capital expended en the elec- 
tricity department was £2,183. making the total £101,714. 

The total revenue for the vear was £20,234 (against £20,386), including 
£10,011 from the sale of current for private lighting and. power and 
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£9,555 from Corporation departments. The total expenditure was 
£11,147 and the gross profit £9,087, but depreciation on expenditure for 
which loans have not been granted amounted to £948, leaving an available 
balance of £8,139 to meet interest (£2,728), sinking fund (£4,001), income 
tax, discounts, &c. The net profit of £649 (against £194 in 1908.9) has 
been carried forward. 1,610,554 units of current were sold (646,061 to 
private consumers, 684,867 to the tramways department and 245,811 for 
public lighting), and the total maximum supply demanded was 1,142 kw. 
There are 189 arcs and 266 osrams for public lighting. 

L»eds.— Tlie income of the electricity department for the year 
ended March 31 was £99.081, including £64,474 from private lighting, 
£4,881 from street lighting and £29,669 from power and heating. 

Gross profit was £69,586. Income tax required £1,120 and interest 
£28,031 ; redemption fund charges were £31,206 and wages of permanent 
men not chargeable to loan account £299, leaving a surplus profit. ‘There 
are 6,026 lighting consumers (increase 394) and 1,127 power and heating 
consumers (increase 169), with the equivalent of 311,812 and 320,917 
35- watt lamps connected (a decrease of 1,815 and an increase of 72,374 
36-watt lamps respectively). ‘There аге 2,088 motors (increase 378) of 
12.838 н.р. (increase 2,894 н.р.). 4,575,957 units were sold for private 
lighting (decrease 665,566), 937,193 for street lighting (decrease 51,592). 
and 6,908,014 for power and heating (increase 743,204). The units sold 
per 35- watt lamp (or equivalent) were 20-66 (against 22:91), the average 
price per unit was 1:914. (against 2-02d.), and the revenue per 35-watt 
lainp was 3s. 3:554. (3s. 10-20d.). Total working expenses were 0-59d. 
(against 0-67d.), and total expenses (including interest, redemption fund 
charges, &c.) were 17744. (against 1-86d.), the surplus profit being 0-17d. 
against 0-164.). The capital expendied during the year was £22,521, 
bringing the net capital to £749,265 (£47. 12s. 14. per kilowatt installed). 

Though the inerease in the number of consumers for lighting was 
greater than for several years past, the number of 35-watt lamps installed 
shows a decrease, owing to the replacement of carbon by metal filament 
lamps, and the revenue from sales of current to private consumers for 
lighting shows а reduction of 12 per cent. Notwithstanding local trade 
depression, the sale of energv for power and heating shows a greater in- 
crease than in any previous усаг. The net surplus on the year’s working 
(£8,930. 185.) is greater than in any previous year, and has been devoted 
to relief of rates, making the total contributions to rates fund to date 
£54,797. lls. 44. The maximum load was 8,900 kw., against 8,220 kw. 

Stoekton-on-Tees.— Тһе income of the electricity supply depart- 
ment for the year ended March 31 was £8,130. 10s., and included 
£7.835 net from the sale of current for private and public lighting. 

Expenses were £4.219 and gross profit £3,911. 10s. After paving 
interest and providing for repay ment of loans, the balance (£639. 12s. 9%.) 

was pleced to reserve. The total capital expended is £54,271, an increase 
of £253 on the усаг. 771,255 units were sold for private lighting and 
66,343 for the public lamps. 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Tenders are Invited by July 6 for the supply of cordless switch- 
boards to the Postmaster-General's Department in Sortu AVS- 
TRALIA. Tender forms and specification may be obtained at the 
Commonwealth Offices, 72, Victoria-strect, London, S.W. See also 
an advertisement. 


Tenders are invited for the supply to the Postmaster-General В 
Department, New бойтн WALES, of one dust extractor electrically 
driven, to work on a 24-volt d.c. circuit. Tender forms. &c.. from 
the Commonwealth Offices, 72, Victoria-street, London, S.W. See 
also an advertisement. 

Tenders are invited up to Aug. 2 for the supply and delivery of 
1,820 private letter box fronts to the Postmaster-General's Depart- 
ment in the States of VICTORIA, QUEENSLAND, SOUTH AUSTRALIA 
and WESTERN AUSTRALIA, "lender forms and specifications from 
the Commonwealth Office, 72, Victoria-street, London, S.W. Бе? 
also an advertisement. 


Crompron Council want tenders by 10 a.m. June 30 for supply of 
dynamos and other electrical equipment. including motors, wiring. 
lamps, &е., for lighting new and present buildings at New Hey 
sewage works. Specifications from Messrs, J. P. Wilkinson & Son, 
301, Cathedral-street, Manchester, : 

ВівміханаАМ Corporation want tenders by June 30 for 12 months 
supply of stores for their electricity department, including electric 
accessories, ironmongery, &c. Particulars from the City Electrical 
Engineer, 

RAWTENSTALL Corporation want tenders by July 1 for permanent 
way construction and supply of steel poles, overhead equipmen i 
cables, conduits, &c., fora tramway. Specification from the Borough 
Engineer, 

Barry Counoil require tenders by noon June 28 for supply of 
a battery of accumulators, an automatic reversible traction booster 
and a battery charging booster. Specifications from Borough Elec- 

* trical Engineer. | 
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LoNpoN County Council require tenders by 11 a.m. July 6 for 
electric wiring at St. Mark's.road and Haverstock Hillschools. 
Specifications from the Chief Engineer, Spring-gardens, S.W. 

LLANDAFF and Dinas Powis Rural Council require tenders by 
July 4 for e.h.t. switchgear, transformers, distributor switchboard, 
mains, &c., for electric lighting at Whitchurch. Forms of tender, 
&c., from Herbt. Lewis & Fletcher, St. Mary-street, Cardiff. 

' SALFORD Corporation require tenders by noon July 18 for а bore- 
hole pumping plant for their electricity works, Pendleton. Par- 
ticulars from the Borough Electrical Engineer. 


Lonpon County Council require tenders by 11 a.m. July 5 for 
supply of 250 electric tramcar bodies and 250 electrical equipments 
for conduit and overhead systems, Specifications from the Clerk. 

Lonpon County Council also want tenders by 11 a.m. June 28 
for supply of petrol or electrically-driven fire escape vans. 
Specifications, &c.. from the Clerk. 


Tenders are required by June 28 for supply of electric light and 
power plant and wiring at the County Asylum, Knowle, FAREHAM. 
Specification from the County Surveyor, The Castle, Winchester. 

EaLrNG Corporation require tenders by noon July 4 for supply and 
erection of surface condensing plant, &c., at the electricity works. 
Specification, &c., from Town Hall, Ealing. 

Tenders are required for the installation of electrical plant in the 
vicinity of Dustin. Particulars from Мг. P. O'Hare, 15, Well Park- 
avenue, Drumcondra, on payment of 10s. 6d. 


Hornsey Council want tenders by 10 a.m. July 9 for the electric 
wiring and fitting of Stroud Green school. Specification, &oc., from 
the Borough Electrical Engineer. 


SuaNanar Municipal Council invite tenders for supply and delivery 
(c.i.f. Shanghai) of two 940 k.v.a. two to three-phase step-up trans- 
formers, e.h.t. switchgear, e.h.t. underground mains and feeder 
pillars, Specifications from Messrs, Preece & Cardew, 8, Queen 
Anne's-gate, Westminster, S.W., to whom tenders before noon July 5. 

Tenders are invited up to July 27 for supply of a pneumatic tube 
service to the Postmaster-General's Department at ADELAIDE 
(8. Australia). Tender forms and specifications from the Common- 
wealth Office, 72, Victoria-street, London, S.W. 

Tenders are invited for supply of 36,000 incandescent electric 
lamps to the City of MELBOURNE. Specifications, forms of tender, 
&c, from the agents for the City Council (Messrs, Mellwraith, 
McEacharn & Co. Proprietary, Ltd.), Billiter-square Buildings, 
London, E.C., to whom tenders by noon July 1. 

Tenders are invited up to July 19 for supply and delivery of 4,200 
telephone sets (as per schedule No. 231) to the Postmaster-General's 
Department in VICTORIA. Tender forms and specifications from 
the Commonwealth Office, 72, Victoria-street, London, S.W. 


The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be seen at 
73, Basinghall-street, London, Е.С. 

The Société Nationale des Chemins de fer Vicinaux, BRUSSELS, 
want tenders by July 20 for underground cables, and by July 27 for 
the equipment of a transformer station. 


The Ministerio de Fomento. Mapnip, will receive tenders until 
July 30 for the construction of an electric (or steam) strategic rail- 
Way from Requena to Alcaráz, via Casas Ibáñez and Albacete. The 
contract is open to Spenish firms only. 

The Ministerio de Obras Publicas, SaNTIAGO (Chili), will receive 
tenders until July 15 for the substitution of electric for steam 
traction on the first section of the Chilian State Railways—from 
Valparaiso to Santiago and Los Andes. 

The Turkish Ministry of Public Works, Constantinople, will receive 
tenders until July 4 for a concession for the construction and working 
of electric tramways at SALONICA. Deposit of £2,250 sterling re- 
quired with each tender. Local representation is necessary. Speci- 
p (in French) may be seen ut 73, Basinghall-street, London, 


Tenders will be received at the Driftsbestyrerens Konto, Electrici- 
tetaverk, Hamar, Norway, until noon June 29 for supply of dynamos, 
oil transformers, cable, 6 tons copper wire, &c. Specifications (in 

orwegian) may be seen at 73, Basinghall-street, London, Е.С. 

The Société Nationale des Chemins de fer Vicinaux, BRUSSELS, 
want tenders by July 27 for the com plete equipment on the overhead 
electric system of the Brussels- Haecht section of the light railways. 


Nice (France) Municipality want tenders by July 9 for the supply 
and erection of an electric lift for goods. 
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CHATELLERAULT (France) Corporation want tenders by July 27 
for supply of incandescent lamps, copper, &c. 

BovRazs (France) Council want tenders by July 7 for the supply 
of electric cables and wires, 


TENDERS RECEIVED AND ACCEPTED. 


Barnes (London) Council received the following tenders for supply 
of 4,000 yds. triple-concentric 0:25, 0-25, 0-125 sq. in. Lt. cable (paper 
insulated, lead sheathed, jute served and compounded) :— 


Siemens Bros. & Co. (acc.)...£1,800 | W. T. Henley's Co............. £1,720 
General Electric Со.......... 1,865 | Standard Cable Co........... 1,700 
Callender's Со. ...............- 1,734 | Lahmever Electrical Co..... 1,680 
W. T. Glover & €o............. 1,730 | Electrical Со. .................. 1,680 
Johnson & Phillips............ 1,722 | Western Electric Со. ......... 1,648 
Brit. Insulated & Helsby Union Cable Co................ 1.575 

Cables: e 1,722 | Aubert, Grenier & Co........ 1,560 


The following tendered for motor-generator plant required by the 
Newport (Mon.) Corporation, the contract being awarded to the 
General Electric Co. as the lowest tenderers :— 

General Electric Co., British Thomson-Houston Co., Dick, Kerr & Co., 
Johnson & Phillips, British Westinghouse Co., Brush Co., Lahmever 
Electrical Co., Crompton & Co., Siemens Bros. Dynamo Works, Electric 
Construction Co., Lancashire Dynamo & Motor Co., and Bruce Peebles 
& Со. | 

Hammersmith (London) Council recently accepted the tender of 
Ferranti, Limited, for h.t. switchgear at £155. 2s. 6d. and l.t. switch- 
gear at £32. 10s., but as the firm intimated that they had made an 
error and that their tender for h.t. switchgear should be £256. 15s., 
the Council permitted them to withdraw their tender, and the tender 
of Cowans (Limited) has been accepted for h.t. switchgear at £217, 
and l.t. gear at £39. 10s. 


P St. Anne's-on-the-Sea Council have received the following tenders 
for supply of a fuel economiser :— 

E. Green & Sons (accepted), A. Lowcock (Ltd.), Carter & Sons, Clay 
Cross Co., Roberts Bros. und Goudbrand & Co. 

Norwich Corporation have accepted the tender of Willans & Robin- 
son for а turbo-generator, condenser, oil separator. &е., at £3,758, 
on condition that the contract is completed by Oct. 1, 1910. 


The Metropolitan Asylums Board have placed an order with W. J. 
Fryer & Co. for the installation of low-voltage metal filament lamps 
at Tooting Bec Asylum, at a cost of £350. 

West Ham Education committee have accepted the tender of Prit- 
chetts & Gold (at £75. 4s. 7d.) for renewing the plates at the main 
storage battery at the Technical Institute. 

Battersea (London) Council have accepted the tender of Baxter & 
Caunter, at £63. Зв. 6d., for the supply of two motors at the Culvert- 
road Depot. | 

Bury St. Edmund’s Corporation have accepted the tender of the 
British Westinghouse Co. for a 200 kw. steam dynamo (Belliss engine) 
at £1,083. 

Huddersfield Corporation have accepted the tender of J. Marsden 
& Son for wiring the new schools at Birkby. | 

Islington (London) Council have accepted the tender of the Crown 
Engineering Co. (at £135. 10s.) for a lathe. 

Burslem Education committee have accepted the tender of Е. М. 
Evans & Son for wiring the new central schools at £200. 

Auckland Guardians have accepted the tender of the Electric 
Motor Co. for wiring new infirmary at £112. 16s. 64. 

Southwark Council have accepted the tender of the General Elec- 
trio Co. for an 8 н.Р. slow-speed motor at £33. 

Cleckheaton Council have placed an order with the Lancashire 
Dynamo & Motor Co. for an automatic reversible booster. 

Burnley.—4 Correction. — n reference to the note in our last issue 
(p. 413) as to the tenders accepted by Burnley Corporation for two 
single-deck cars, the contract for the electrical equipment was given 
to the British Thomson- Houston Co., and not to Messrs. Dick, Kerr 
& Co., as stated. 


Water-Purifying Plant.—The Seck Engineering Co. have installed 
one of their standard type water-softening and purifying plants at 
the works of the Imperial Lamp Works, Brimsdown, Middlesex. for 
treating the feed of а Babcook-Wileox boiler, under an absoluto 
guarantee of immunity from the formatien of scale at a fixed working 
charge, which it is also guaranteed shall not be exceeded. 


Government Contracts.— The following tenders have been ac- 
cepted by the Government Departments ;— 

Adm iralty.— Evered & Co., Gabriel & Co., General Electric Co., Hawke: 
(Ltd.), Sir James Laing & Son, W. McGeoch & Co., Plaver & NI 
and Spagnoletti (Ltd. ), for electric lamps, brackets, pendants, &e.; British 
Insulated & Helsby Cables, Edison & Swan Co., Electric & Ordnance Acces- 
sories Co., Evered & Co., Hawkes (Ltd.), India-Rubber, Gutta-Percha & 
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Telegraph Works Co., International Electric Co., Johnson & Phillips, 
Kelvin & James White, W. McGeoch & Co., Player & Mitchell, Reid | acts as an efficient reflector. The lamps ere burned four in series, 
Bros, Spagnoletti (Ltd.), Sterling Telephone & Electric Co., Walters | and have now been installed a complete year. We learn that there 
AT Co., and A. Watson & Co., for switches, bells and other electrical | jive been very few failures, and that many of the original lamps are 

, 8. aT.» з r san uo ыдан л “ 7 - ca li 

War Office. —Credenda Conduits Co., Edison & Swan Co.,General Electric | still in use. There is of necessity ‹ onsiderable vibration on this line, 
Co., S. Heath & Sons, Kensington Stamping Co., and Veritys Limited, | which does not appear to have had any adverse effect on the lamps. 

à 1c lig rs : 
RT ул Musker for electric cranes. Illustrated Publicity Methods —Last week we called attention to 

Genera Post Office. —Gell Telegraphic Appliances Synd., telegraph appa- | АП illustrated poster that 18. being employed for publicity purposes 
ratus; British L. M. Ericsson Mfg. Co., magneto bells ; Bullers (Ltd.), - by the Electric Supply Publicity committee, and accompanying this 
insulator spindles; ‹ Western Elec- 
tric Co., telephones ; F. Smith & Со, — — 
bronze wire; R. Johnson & Nephew, VE 
copper wire; London Electric Wire [Ж 
Co. & Smith’s, flameproof wire; J. 
Gray & Son, electric lighting of Edin- 
burgh Head Post Office; A. Maund, | 
electric lighting of Western District 
Post Office, London; Western Elec- 
tric Co., telephone equipment for 
private branch exchange lamp signal- | 
ling system at Harrod's Stores ; 
Shaddock Bros., laying and jointing Ж 
iron pipes at Brighton ; A. Schofield, Р 
laying and jointing iron pipes and 
earthenware ducts at Leeds; G. Р. 
Trentham, laving and jointing iron 
pipes and erecting fire alarm pedes- 
tals at Manchester. 


thrown on the white enamelled roof, which by its peculiar shape 


ELECTRICITY PUBLICITY DESIGNS. 


Sale by Auction.—Mr. W. H. Robinson will sell by auction at the note are two typical illustrations of the methods adopted by the 
Albion Hotel, Piccadilly, Manchester, on Tuesday, July 19, at 5 p.m., | committee to advance the same interests. It will be agreed that 


a plot of freehold land, containing about 5,089 sq. yds., together | they are very effective and display the merits of electric lighting, 
with substantially built premises recently occupied by Messrs. W. 


Brown & Sons (contractors and builders, Salford) and their sub- 
tenants. The purchaser will have the option of buying the machi- 
nery, plant and fixtures on the premises within seven days from date 
- of sale. The land and premises are conveniently situated, and are 
opposite to the principal entrance of and in close proximity to the 
most central! portion of the Manchester Ship Canal and its docks. 
Further particulars from the Auctioneer, Cromwell-buildings, Black- 
friars-street ; from Messrs. Charles Dunderdale & Co., solicitors, 
Marsden-street ; or Messrs. March, Clayton & Pearson, 22, Bath- 
street, Manchester. See also an advertisement. 


Plant for Sal2.—Some second-hand electric motors are advertised 
for sale in another column. | 


Osram Lamps for Train Lighting.—The illustration herewith shows 
_ osram lamps in use for train lighting on the Waterloo & City tube 
railway. The general result of the lighting on this railway is un- 
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ELECTRICITY Рорасту Оезахе. 


electric heating and ventilation by means of electzic fans in a very 
attractive manner. 


. Loose Leaf Books for Engineers.—Messrs. John Walker & Co. 
Farringdon House, Warwick-lane, London, E.C., are placing on the 
market, through the book-selling and stationery trades, a series of 
loose leaf books for engineers, which contain a number of tables and 
data of service for everyday reference. The tables have been 
selected and prepared by Mr. Norman В. Corke, A.M.LE.E. The 
loose leaf books are published in a variety of bindings and гей! of 
the ruled paper sheets, faint ruled sheets, plain sheets or tables can 
be obtained. 


£ CATALOGUES, &e. 

алына BE SRS UON CHLORIDE ACCUMULATORS.— The latest publication from ni 
Chloride Electrical Storage Co. is a complete illustrated price or 
of all their accumulator products. Practically every type of ce 


doubtedly remarkably good, and it is interesting to note that a lesser 


number of points per car are used than on any other of the tube rail- | manufactured by the company is tabulated, prices and full details 
ways in London. While these lines, speaking generally, arrange the | being given of its capacity, weight and size. The range of ин 
lamps along the roof of the саг on each side immediately above the | is of the fullest possible description, extending from the smalles 


heads of the passengers, the Waterloo & City line run their lights from | portable accumulators to the largest heavy-weight central station 
the centre of the roof. 26 fittings are utilised for each four-car train. | cells. 


each of the larger cars taking seven 55 watt osram lamps, and ће | — Ersergic Fans.—The Electrical Co. are issuing а leaflet describing 


smaller cars six 55 watt osrams, each independently arranged in | their 1910 season electric fans. These are of the usual porthole, 
opalite globes, which permit of a considerable volume of light being | wall, bracket and ceiling patterns, | 
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IRONCLAD SwiTCHES.—Messrs, Н. О. Farrell & Co., Moss Side, 
Manchester, send us a leaflet of their “ Hof " combined ironclad 
switch and fuse. "This is made in double-pole pattern in 20, 30, 50, 
19 and 100-ampere sizes, and is suitable for pressures from 250 to 


500 volts. The covers of the switch and fuse are interlocking, and 
the fuses cannot be inspected or removed until the switch is off. The 
adjoining illustration shows the general construction. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The examination of Wm. Chalmers. electrica! engineer, 142, Bath- 
street, Glasgow, will take place at County-buildings, Glasgow, on 
June 30. 

The trustees (Mr. J. H. Haley, 29, Tyrrel-street, Bradford, and 
Mr. В. A. Vinter, King's-arcade,. Market-street, Bradford) in the 
bankruptcy of Arnold Roberts, electrical engineer, 21, North-parade, 
Bradford, have been released. | 

Prockter & Kenyon (Ltd.) went into voluntary liquidation on 
16th inst. Mr. T. Walton, 36, Spring-gardens, Manchester, was 
appointed liquidator, and is also receiver for the debenture holders. 

Adjudication Annulled.—The adjudication of Geo. Huntingdon, 
electrician (trading with Wm. Hy. Lloyd Watson as Watson & Hun- 
tingdon), 83, Battersea-rise, S.W., and Dering-street, Bond-street, 
W., London, has been annulled, it appearing to the Court that all 
the debts have been paid in full. 

Winding-up Petition.—A petition for the winding-up of the North 
Western Electricity & Power Gas Co. was presented on June 14, and 
will be heard on June 29 at the Court House, Quay-street, Man- 
chester. 

Bankruptcy Petition.—A petition against Frank Sheppard, elec- 
trician, 4, Haslett-road, Kensington, London, will be heard on June 
30 at Bankruptcy-buildings, Carey-street, London, W.C. 


COMPANIES' MEETINGS AND REPORTS. 


| : 
India Rubber, Gutta Percha & TelegraphjWorks Co. (Ltd.) 


ко yearly meeting was held оп Tuesday, Major LEONARD DARWIN 

esiding. 

EL SECRETARY (Mr. A. P. Crouch) read the notice convening the 
eting. —— 

The CHAIRMAN said that the business of the meeting was to ask the 
shareholders’ sanction to the payment of an interim dividend. Since he 
last addressed them in December the board had been passing through a 
time of some anxiety on account of the instability of the markets for raw 
material. He did not wish to refer to the rubber market at any length, 
as his remarks would run the risk of being misconstrued. Не should 
limit himself to saying that while they, in common with all who were 
engaged in the rubber trade, were greatly inconvenienced by the uncer- 
tainty of the market, yet they welcomed the development of raw rubber 
Froduction because they considered it would eventually be of good ser- 
Vice to them. Rubber stood at a high price, gutta percha was expensive, 
cotton had been uncertain and copper was gradually dwindling in price. 
Their turnover showed a considerable advance over last year. Аз the 
turnover he referred to was that of the money received or owing to the 
company in trading, а certain amount of this increase was due to the 

vances in the selling price which they had made during the last nine 
months. The demand generally for the company's tyres was increasing, 
and they were fairly well employed in the submarine and electrical depart- 


ments. In view of the increased value of the stocks the company had to 
hold, and an increase in the amounts outstanding in their trading ac- 
counts, as well as certain extensions, the board thought it desirable to 
offer for subscription the balance of the preference shares remaining 
unissued. The subscribers to this issue, under the terms of it, did not 
receive any half-yearly dividend on this occasion ; their first half-yearly 
dividend fel] due on Jan. 1, 1911. He then moved that a distribution of 
5s. per share, less tax, be made to the holders of preference shares, and the 
payment of an interim dividend of 5s. per share, tax free, to the holders 
of ordinary shares. 

Col. A. WESTON JARVIS seconded the resolution, which was unani- 
mously agreed to, and the proceedings terminated. 


ANGLO-PORTUGUESB TELEPHONE CO: (LTD.)—At the mecting last 
week the chairman (Mr. H. Allen) said that between 1904 and 1909 their 
gross income had increased from £25,962 to £49,489, and gross profit had 
grown from £10,796 to £20,767, and net profit from £8,360 to £16,571. 
Half а dozen vcars ago they were declaring a dividend of 3 per cent. on 
a capital of £51,000, and now, for the third year in succession, they were 
paying a dividend of 8 per cent. on £100,000. The event of the year had 
been the inspection of their telephone system in Lisbon and Oporto by 
Mr. Frank Gill, chief engineer of the National Telephone Со. Аз antici- 
pated, Mr. Gill had not much fault to find with what they had done ; 
nevertheless, his visit had had an excellent effect in still further increasing 
te efficiency and economy of their working. 

. BRITISH ELECTRIC TRACTION CO. (LTD.)—At the meeting on Friday 
last the chairman (Mr. E. Garcke) said that the net profit was but little 
better than in the preceding vear, but the indications of improvement in 
the future were distinctly better. They had added '£41,780 to reserve 
and the total reserve on March 31 last amounted to £033,000 (against 
£602,000 in 1909), in addition to special reserves and about £13,000 
written off. Аз to their investments, the proportion which did not earn 
any return during the vear was less Бу £342,000 than in 1909, and the 
return on the whole of the investments was 2-63 per cent., compared with 
2} per cent. In regard to the “ fair fare " system, which consisted in 
dividing the routes into short sections and charging a fare according to 
the number of sections travelled, they had increased the facilities for 
travel, and bv offering inducements to passengers to travel longer dis- 
tances with only a proportionate increase of faro they hoped to make 
more money. The company was interested in nearly 400 route-miles of 
tramways and light railway, which served upwards of 100 different towns 
and districts. Since the beginning of the year the traffic receipts had 
shown a marked improvement. It was not possible to make a definite 
statement vet as to whether that improvement was entirely the result 
of the '' fair fare " system or whether it was due to better weather con- 
ditions and improved trade. 

CHADBURN'8 (SHIP) TELEGRAPH CO. (LTD.)J—For the vear ended 
March 31, the balance at credit of profit and loss account was £12,614.2s.6d, 
less managing director's remuneration, directors! expenses and deprecia- 
tion (£4,058. 12s.). With balance from last vear (£1,618) the total waa 
£10,173. 10s. 6d.  Deducting the dividend at the rate of £6 per cent. per 
annum on the preference shares and interim dividend of £6 per cent. per 
annum on the ordinary stock, the balance was £4,773. 10s. 6d., out of 
which it is proposed to pav a dividend on the ordinary shares of £10 per 
cent. per annum (less tax) for the half-ycar ended March 31, making, with 
the interim dividend already paid, a dividend of £8 per cent. per annum 
for the 12 months, carrying forward £1,773. 10s. Gd. | 

DIESEL ENGINE CO. (LTD.)—Mr. G. C. Ellis stated at the meeting last 
week that the results of the year’s working did not compare favourably 
with those of the previous year, but the directors were not discouraged 
because they saw a very considerable chance of good business in the 
future, the set-back being entirely due to general depression. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)—The 37th annual meeting 
was held on Tuesday, under the presidency of the Marquis of Tweeddale, 
К.Т., who said that the accounts would, he believed, be considered very 
satisfactory. It was the best report the directors had ever submitted. 
The receipts for the vear to the end of May last, after deducting expenses, 
amounted to £209,117, as against £207,347 the previous усаг. The three 
usual interim quarterly dividends had already been paid to both the 
ordinary and preferential shareholders. These together absorbed 
£131,085, and the directors now recommended a final dividend of 5s. 9d. 
per share on the ordinary shares (making 5; per cent. a year against 
53 percent.) and 3s. per share on the preference shares, absorbing £77,656, 
leaving £27,681 to be carried forward. They were, therefore, besides 
paying 3d. per share more as ordinary dividend, carrving nearly £400 
more forward. This was mainly due to the increased. dividend on the 
Telegraph Construction & Maintenance Co.’s shares, which had reverted 
to 174 per cent. He was glad to be able to state that the value of their 
securities агат showed a very large increase over their original cost. He 
then moved the adoption of the report and accounts and the payment of 
the dividends set out therein. a 

Sir JAMES PENpEn, Bart., seconded the motion, which was carried 
unanimously. The re-election of the retiring director and auditors, and 
a vote of thanks to the chairman, terminated the proceedings. 


GREENWOOD & BATLEY (LTD.)— After providing for interest on deben- 
tures and management expenses, making provision for doubtful debts, 
and writing off £2,958. 17s. 9d. in respect of final adjustment of various 
accounts brought forward from previous years, the profit for the year 
ended March 31 was £10,173. 0з. 10d., making, with £2,066. 8s. 5d. 
brought forward, £12,239. 9s. 3d. The directors have written off £3,000 
for depreciation, and they recommend that a dividend for the year be 
declared at the rate of 7 per cent. per annum on the cumulative pre- 


d 


454 


ference share capital, absorbing £7,027. 17s, 3d., and leaving £2,211. 12s. 
to be carried forward. 


as а managing director, retaining his seat on the board; and Mr. S. T. 


Batley and Mr. Thos. Greenwood have been appointed managing directors, 


MARCONI8 WIRELESS TELEGRAPH CO. (LTD.)—The report of the 
directors for the yaar ended Dec. 31, 1909, states that during the year the 


company suffered a serious set back by the disastrous fire which destroyed 
the Glace Bay station, in Canada, on the суе of its completion. But for 


this misfortune a considerable revenue should have been derived from 


the trans-Atlantic service. No time was lost in the reconstruction of the 


station, and advantage was taken of experience, and improvements 
which it is contidently anticipated will fully compensate in the future 

Notwithstanding the serious effect 
on the revenue occasioned by the fire, the profit for the past vear was 
£11,432. 103. 7d. Arrangements are being made which should enable the 
Canadian company to repay, at an early date, if not the whole, at least a 


for the disappointment and delay. 


large proportion, of its indebtedness (£144,279. 7s. 11d.) to the company. 


Throughout the past year there was experienced a continuously and 


rapidly increasing demand for wireless telegraphy. 
contracts have been accepted by the company, but not having been com- 


pleted by the end of the vear no portion of the profits which should be 


derived therefrom figure in the accounts. 
the business done by the associated companies haa also been experienced, 
several of which are now commencing to show profits, and with the ever- 


increasing appreciation of the Marconi system the directors look. with 
growing contidence to their large shareholding in these companies. The 
French and Belgian companies have declared dividends for the past vear 


at the rates of 5 and 10 per cent. respectively. The directors recom- 


mend payment of the cumulative 7 per cent. dividend on the preference 


shares to June 30, 1909. The expansion of the business during the cur- 


rent vear should enable them to make a further announcement in this 
direction so soon as the accounts for the first six months have been 


made up. 


Altough the report deals only with the accounts and progress of husi- 


ness to the end of the vear 1909, the directors take the opportunity of 
officially informing the shareholders that the trans-Atlantic stations 


have been re-opened, and a regular and satisfactory service is being con- 
ducted. 


negotiation. In January last Mr. H. Jameson Davis resigned his direc- 


torship. and since the last meeting Mr. Godfrey C. Isaacs and Mr. Alfonso 
Marconi have been elected to seats on the board, 

NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.) —Mr. L. B. Schles- 
inger, who presided at the meeting last week, said the depression in the 
electrical industry had been even more acute than in previous vears, and 
finance in connection with it, particularly in this country, had been prac- 
tically impossible. However, the undertakings in which the company 
was substantially interested were progressing. ‘They were now engaved 
on the finance of a light railway scheme in England, and the progress 


made so far encouraged the fecling that they would be successful in 


completing it. 
В. WAYGOOD |& СО. (LTD.)—At the meeting last week the chair- 


man (Mr. Н. €. Walker) said that the past усаг had been beset with much 


anxiety for the directors in consequenee of unprecedented. competition 
and exceptionally low prices. By careful. management and attention 
to details they had been able to maintain the dividend of 6 per cent. 
'l'hev had been successful in securing the most important contracts which 


had been let this vear, including the new post office. That contract was 


for 12 electric lifts, some of them to raise 2 tons at a speed of 200 ft. per 


minute. ‘Those were the largest electric lifts which had hitherto been 
made in this country to work from three-phase current, and their installa- 


tion involved very special arrangements, both in design and manufacture. 


They were also successful in obtaining the contract for the lifts for the 
toval Liver Friendly Society building in Liverpool, which was to be 
speed electric. passenger lifts, some of 


equipped with 15 of their high- 


them working at 400 ft. per minute. The contract was awarded to them 


on account of economy which they were able to offer in consequence of 
special design, and when finished the equipment of lifts would be second 


They had also secured the order from 
Messrs. Harland & Wolff to fit the new White Star liners “ Olympic " and 


^ "Titanie ” with 16 lifts, including eight of their special electric passenger 


to none in the United Kingdom. 


lifts. ‘They had now fitted over 50 ships with their lifts, quite apart from 


the special work done in that direction for the Admiralty, for whom they 


had fitted 30 clectric lifts on battleships and cruisers, 


J. Ө. WHITE & CO. (LTD.)—The directors’ report for the vear ended 
Feb. 28 states that the results of the business have been satisfactory, with 


a net profit on the vear's trading of £64,801. 169, Id., the highest earned 


in any vear since the formation of the company. The company, which 
is carrying out important. works in Brazil, Argentina and other points 
abroad, has more work actually in hand and uncompleted than at any 
time during the past three vears, and general conditions have improved 
so that considerable additional work is expected. 'l'he return of interest 
and dividends on investments during the уеаг was equal to 6-2 per cent. 
on the amount of the valuation. ‘The reserve fund having now reached 
£100,000, the directors consider that the * purchase of business " account 
should be written off, and they are therefore recommending its reduction 
this vear bv £32,075. Is. 10d., leaving £15,000, which they hope to be able 
to write off next усаг. The directors are pleased to be able to recommend 
an increase of the total dividend rate on both classes of shares to 10 per 
cent. The balance to credit of profit and loss, after bringing in 
£15.460. 6s. from previous account, deducting interim dividend paid on 
the preferred shares on Jan. І, and making provision for percentages 
due to directors and staff, is £67,879. 9s. 64. The directors recommend 
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Major-General Edward Micklem has been elected 
chairman of the board; Mr. H. Greenwood has relinquished his position 


A large number of 


À marked improvement in 


Other important developments of the business are in course of 


Tramway Concessions Synd., Sedneff Batteries, Ystradgynlais Electric 


payment of a dividend (tax frec) at the rate of 6 per cent. per annum on 
the cumulative preferred shares for the half-year to Feb. 28 (£4,500), a 
dividend (tax free) at the rate of 6 per cent. per annum on the ordinary 
shares for the year (£3,000), and payment of an additional 4 per cent. 
(tax free)'on the preferred and ordinary share capital (making 10 per cent. 
on all shares for the year) (£8.000), and that £32,975 be applicd in reduction 


of “ purchase of business " account, leaving £19,404. 78. 8d. to be carried 
forward. 
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NEW COMPANIES. 
GPa 
РВЕОК. JONES & CO. (LTD.) (110,247.)—Reg. June 17, capital 
£15,000 in £1 shares, to carry on the business of manufacturers of sili- 
cate cotton or slag wool, fibrous plastering, building blocks and insulating 
materials, non-conducting covering compositions and materials, boiler 
disincrustants, &c., and to adopt agreements (1) with F. M. H. Jones for 


the acquisition of the businesses carried on by him as “ Fredk. Jones & 
Co," and (2) with J. Christie. Private company. Reg. office, Perrin- 
street, Kentish Town, London, N.W. 

INSTITUTION OF SIGNAL ENGINEERS (INCORPORATED) (110,158.)— 
Reg. June 13 as an unlimited company with а share capital of £5 in 20 


shares of 5s. each. The first seven subscribers are: A. T. Blackall, 


В. J. Insell and C. M. Jacobs (Reading), A. M. Thompson and А. D. 
Michod (Crewe), W. C. Acfield and J. Sayers (Derby). 
is vested in а council. 


; WHITEHEAD BROS. (LTD.) (110,258.)—Reg. June 17, capital £12,000 
in £1 shares, to carry on the business of engineers, founders, electricians, 
&c. 


Private company. First directors, W. Whitehead, J. Whitehead 
and F. Whitehead, 


The management 


CITY NOTES. 
avt 

MEMORANDA (June 23).—Bank rate 5 per cent. (since June 9, 1910). 
Price of silver, 2434. per oz. Сопвоіз 82]—82! for money and for 
account. Consola Pay Day, July 1; Stock and Shares Continuation 
Days, Juue 27 and July 12; Ticket Days, June 28 and July 15; 
Puy Days June 29 and July 14; Mining Shares Carry Over Day, 
une . 

Prices оғ MxrTALS (London).—C 


opper, cash, 544 ; three months. 
55%. Lead, English, 15—15}; foreign, 12}-—124.  Spelter, 22, Tin, 


English, 1463—1483}; foreign cash, 148; three months, 1485. Iron, 
Cleveland, cash, 49/1, three months, 49/11. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the four weeks ended May 27 were 786,249, 
compared with 693,479 units in the corresponding four weeks of 1909. 

COMPANIES TO BE STRUCK OFF THE REGISTER.—The following will 
be struck off the Register of Joint Stock Companies, unless cause to the 
contrary is given before Sept. 21 :— 

Electric Vehicles Development Co., Foreign Chemical & Electrolytic 
Synd., Newark Electric Supply Co., Ozone Purification Co., Railway & 


Lighting Co. 


EASTERN TELEGRAPH CO. (LTD.)-—This company announce payment 
on July 15 of dividend at the rate of 3} per cent. per annum (less tax) on 
the preference stock for the quarter ending June 30, and a first quarterly 
interim dividend of 1} per cent. on the ordinary stock (tax free) in respect 
of profits for the year ending Dec. 31, 1910. The transfer books of the 
ordinary stock will be closed from 7th to l4th prox. inclusive. 

EABTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
'The directors have declared ап interim dividend for the quarter ended 
March 31 last of 2s. 64. per share (tax free), payable on July 15. The 
share register will be elosed from 7th to 14th prox. inclusive. 

ELECTRIC LIGHT & POWER CO. ОР COCHABAMBA.— During the week 
Messrs. E. Erlanger & Co. invited applications for the purchase at 98 per 
cent. of £300.000 of six per cent. Government guaranteed bonds of this 
company, which is now engaged in constructing an electric railway from 
Cochabamba to Quillacollo ( Bolivia), a distance of 15 km. (over 9 miles), 
and the Government have arranged with the company for the construc- 
tion of a second electric railway from Quillacollo to Arani (30 km., or 
181 miles), with branches to Caraza and Vinto, and for the erection of 
stations for the generation and supply of electrie power. 

NEW YORK TELEPHONE CO.—'[|he net carnings for 1900 were 
$10,571,978, and after deducting the interest charges and dividends 
($5,633,329), the balance was $3,957,419, increasing the surplus brought 
forward to $13,591,711. 


SHAWINIGAN WATER & POWER CO.—.\ dividend of 1 per cent. for 
the усаг ending June 30 has been declared. 


STOCK EXCHANGE NOTICES.—I'he Stock Exchange committee have 
appointed July 7 а special settling day in scrip (fully paid) for £250,000 
5 per cent. debenture stock of the Metropolitan Electric Tramways ( Ltd.) 
and scrip (fully paid) for £250,000 5 per cent. first mortgage debentures 
of the Vera Cruz Electric Light, Power & Traction (Ltd.), and have granted 
official quotations in both cases. The committee have been asked to 
grant quotations to a further issue of 100,000 10 per cent. £3 preference 
shares and £225,000 4 per cent. mortgage debenture stock of the British 
Westinghouse Electric & Mfg. Co. (Ltd.) ; $5,000,000 capital stock of the 
Manila Electric Railroad & Lighting Соғрп. (Ltd.); and $600,800 addi- 
tional 5 per cent. first mortgage 20-vear gold bonds and $3,000,000 com- 
mon stock of the Northern Light, Power d: Coal Co. 

WINNIPEG ELECTRIC RAILWAY 60.— The directors have declared а 
dividend of 10 per cent. for the year ended June 30. 
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The Daimler Petrol-Electric Omnibus. 

THERE are three main features in the new Daimler 
petrol-electrie omnibus, as our readers will see from the 
description given in another column, namely, (1) the use 
of petrol and electric motors in the form of detachable 
units, (2) the abandonment of the usual chassis, and 
(3) the use of an all-steel body. So far, the chassis has 
been a popular form of construction in all motor vehicles, 
except of the lightest possible type, as any other form of 
construction with a wooden body renders hard wear an 
impossibility. The chassis takes up the main stresses in 
driving, and the body is thus concerned merely with 
supporting the load of passengers. Ап all-steel body, 
however, renders this form of construction unnecessary; 
as the steel can take up the stresses which would other- 
wise be met by the chassis, and weight can thus be saved 
in one direction, although it is necessarily increased some- 
What by adopting ihis constüctioti for “tie body. The 
result, as a whole, however, seems to be favourable to 
lightness, | | 


ТнЕ usual claims of the petrol- E. system are е that 


REPORT ОР THE ELECTRICAL | the change-speed gear, which is necessarily associated 


with the petrol motor when used by itself, is eliminated, 
and there is much greater flexibility ш the driving. 
Results of this kind have been obtained ‘hy previous 
systems, but probably the most: important distinction :jn 
the Daimler motor omnibus. is that the driving units are 
detachable. ' A petrol engine with an electric ‘motor 
coupled оп. Ње same shaft is mounted on each side. of 
the omnibus, and each set drives a rear wheel by means 
of worm gearing. The weight of the back..axle and 
differential is thus saved, and these driving units are so 
mounted that they can be removed in quite a short 
time. A battery of accumulators completes the essential 
part of the equipment, the motors acting as generators 
at times. The new scheme seems to be very impor- 
tant from the point of view of maintenance. .The 
engine is essentially that part of the equipment 
which requires the greatest attention, and satisfac- 
tory running cannot be expected unless the engine is 
kept in thorough order. On the other hand, with the 
usual arrangement, if the engine is to be overhauled the 
omnibus as a whole must be thrown out of work, and thus 
capital is kept idle to a very considerable extent. By 
adopting the principle of detachable units, this dithculty is 
overcome, as the engine and motor can be overhauled at 
leisure under the best conditions, whilst the omnibus is 
performing its usual task with fresh units. . Other points 
of novelty are the wire wheels, the wire type not having 
been so far adopted for heavy vehicles, and, further, 
the much larger diameter of the wheels. It is evident 
that every care has been taken to reduce the weight to a 
minimum; and as the larger wheels will result in much 
smoother running, we do not doubt that the cost of main- 
tenance as a whole will be reduced. below the usual 
figure. We hope that this new type of omnibus will show 
itself entirely satisfactory under working conditions, that 
it will prove to be an advance on present practice, and 
that it will enable the petrol-electric system to compere 
advantageously with the purely petrol type. 


—— Pn 


“Golden” L.C.C. Tramways. 
ALTHOUGH the result of the past year’s operation of the 


London County Council tramways scarcely justifies the 


above epithet, used by the “ Daily Chronicle,” it certainly 
cannot be considered unsatisfactory. Thus, the report of 


‚ the Finance Committee on the tramway accounts for the 
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year ended March 31st last, which report was presented 
to the Council on Tuesday, showed that the balance, 
after payment of interest and sinking fund, amounted to 
£192,109. This compares with £107,570 a year ago; and 
it 13 satisfactory to notice that the whole of the above sum 
is to be placed to the reserve fund and as a provision for 
renewals, notwithstanding the clamour of a certain section 
of the daily Press that at least some of this “ profit" should 
be handed over to the relief of the rates. It will be re- 
membered that Messrs. W. В. PEAT and Е. W. PIXLEY, in 
their report some two years ago upon the accounts of the 
Council’s tramways, stated that an adequate reserve for 
future renewals is an essential element in the cost of the 
year’s trading and should be charged before the balance of 
net revenue is arrived at; so that, as a matter of fact, the 
real surplus, if any, in the present instance is quite small. 
In this connection it is instructive to notice the efforts 
made to beguile the ratepayers into the belief that a 


“commercial profit" of more than three-quarters of a 
million has been obtained. 


THE work of converting the horse-operated lines proceeds 
apace, and the Chairman of the Highways Committee stated 
at the meeting on Tuesday that of the 20 miles of track 
which remained to be converted оп March 31st last, the 
electrification of 14 miles is now in hand. The difference 
between the results achieved on the horsed tramways and 
on the electrically-operated routes is certainly very striking; 
but as has been frequently pointed out, the two cases are 
not at all comparable. There is no doubt, however, that 
although the.remaining horsed routes are not likely to 
show after conversion such a high average revenue аз 
11-484. per car-mile, their early electrification will be a 
decided advantage both to the tramway undertaking and 
to the public. It is probably partly owing to the fact that 
the “best paying” routes were converted at an early date 
that the average revenue per car- mile on the electrically- 
operated lines continues to decrease, the figures for the 
past four years being 12°23d., 11:95d., 11314. and 11-484. 
respectively. On the other hand, in regard to the future 
prospects of the undertaking, it 18 very satisfactory to 
notice that the increase in receipts during the past three 
months will, if maintained, result in over a quarter of a 
million additional revenue during the present year. 

The Telephone Transfer. 

THE proceedings at the sixteenth annual dinner of the 
staff of the National Telephone Co., held on Thursday 
evening last week, were noteworthy. The absence of the 
Postmaster-General, of the Assistant Postmaster-General, 
and of other departmental leaders was unfortunate, as the 
presence of the State representatives would have given 
éclat to the occasion. Their absence did not, however, 
detract in any way from the harmony of the proceedings. 
It will be seen from our report on another page of this 
issue that the process of the lion lying down with the lamb 
is almost an accomplished fact. There is, however, a “ fly 
in the ointment,” as the chairman referred to the possible 
expenditure of £100,000 (presumably in litigation ог 
arbitration) before the complete consummation of the 
parable. It is to be hoped, in the interests of all parties 
to the transfer, that this huge expenditure will be avoided, 
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and that the negotiations which have been, and are, 
proceeding will be brought to an honourable and satis- 
factory termination. Except for this jarring note, the 
proceedings at the staff dinner were of a most har- 
monious character, and the facts and figures presented 
by the President of the National Company (Mr. GEORGE 
FRANKLIN) and by the chairman (Mr. ALBERT ANNS) 
showed, if any such showing were necessary, that the 
Company, despite the sword which hangs over it, is a 
virile, progressive enterprise, and promises to be a most 
valuable asset for the State to acquire. The outlook for 
the shareholders appears to be an improved one, and if the 
future position of the staff could be definitely settled we 
feel sure that the public would regard the State’s latest 
purchase with equanimity and with hope. To the very 
large number of the Company's staff whose future lies 1n 
the lap of the gods, the feeling of doubt and uncertainty is 
becoming wearisome, and they may reasonably ask their 
future masters to make an end of this uncertainty by & 


prompt and, it may be, liberal settlement of all outstanding 
questions. | 


. — 2 dli» — =. 


L.B. & S.C. Electrification.—Statements continue to be 
published of the decision of the London, Brighton & South 
Coast Railway Co. to extend the electrification of their sub- 
urban line to the Crystal Palace. The portion of the line which 
is to be included in the new scheme is that between Battersea, 
Clapham Junction and Balham to the Crystal Palace, and 
from Peckham Rye to the Crystal Palace, enabling the electric 
service of fast trains to be available from either Victoria or 
London Bridge and the intermediate stations to the Palace. 
Those who are concerned in the future of the Crystal Palace 


regard the Company's decision as a most important one in that 
interest. 


Kew Observatory.—In accordance with recent arrange-. 
ments the administration of the work of the Kew Observatcry, 
in so far as it is concerned with observational and experimental 
work in meteorology and geophysics, is to be transferred 
to-day to the Meteorological Office. The administration of 
the observatory at Eskdale Muir is also to be associated with 
the Meteorological Office instead of, as heretofore, with the 
National Physical Laboratory. In addition to continuing аз 
superintendent of the Central Observatory, Dr. C. Chree, 
F.R.S., has been appointed Assistant Director of Observa- 
tories for the Meteorological Office. The work of testing 
instruments now carried on at Kew will be transferred to 
Teddington, the well known “ К.О.” mark being retained by 
the National Physical Laboratory. | 


Wireless Telegraph Station at Colon.—According to the 
* Electrical World," there has been installed in the United 
States Navy wireless telegraph station at Colon a complete 
new wireless telegraph equipment, including antenna. The new 
equipment consists of the latest improved design of Fessenden 
apparatus. The transmitting apparatus is of the high fre- 
quency 500-cycle type, with a rotating spark gap which 1s 
attached to a 25 kw. generator. Two compressed air con- 
densers. each operating under 250 lb. air pressure are also used. 
Power for operating the transmitter is received from the 
Isthmian Canal Commission plaut at Gatun. This equip- 


ment was put into operation on March 186 last and has since 
operated satisfactorily. | 


Cable Interruptions. Date of Interruption. ` 
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Increasing the Speed of Telegraphic Transmission.—It is 
stated that by means of an invention due to Mr. Hans Knudsen 
the speed at which telegraph messages can be transmitted 
will be quadrupled. Мг. Knudsen proposes to dispense with 
the Morse code of signals and to employ а lettered keyboard. 
The message at the receiving station is to be automatically 
printed by a typewriting machine, thereby simplifving the 
operation at transmitting and receiving stations. 


Personal .—On June 15th the honorary degree of doctor 
of science was conferred on Mr. H. F. Parshall by the Massa- 
chusetts Institute of Technology. Mr. Parshall is well known 
in this countrv, though his early engineering days were spent 
in his native country, the United States. From 1887 to 1898 
he occupied responsible positions with the Sprague Electric 
Railway & Motor Co., the Edison General Electric Co. and the 
General Eletric Co., while he was also a lecturer in electrical 
engineering at the Massachusetts Institute of Technology. 


Birthday Honours.—We are glad to see that some names 
well known in the technical world appear in this year's list of 
Birthday Honours, though pure science has not received as 
much attention as might have been expected. The following 
13 а list of those names best known to our readers :— 

Barons.—Sir WEETMAN D. Pearson, Bart., head of S. Pearson & 
Son (Ltd.), railway and tramway contractors, &c. Among the many 
big engineering works carried out by the firm was the construction of the 
Great Northern & City (Tube) Railway. 

Sir CunisTOPHER. FURNEss, chairman of Messrs. Richardsons, West- 
garth & Со. (Ltd.), engineers and shipbuilders. 

Privy Councillor.—Sir МпллАМ  MaTHER, chairman of Messrs. 
Mather & Platt (Ltd.), the well-known electrical and mechanical engineer- 
ing firm. Apart from engincering, Sir William has for many years been a 
consistent and generous supporter of technical education. 

Baronet.—AL¥RED Мохр, M.P., a managing director of Messrs. 
Brunner, Mond & (Со. 

Knights.—ArrRED Horxrsson, K.C., LL.D., Vice-Chancellor and 
Principal of the Victoria University, Manchester. | 

CLARENDON Hype, a director of the Great Northern & City Railway 
Co. and of S. Pearson & Son. 

C.B.—RicHaRD TETLEY GLAZEBROOK, Director of the National 
Physical Laboratory. Dr. Glazebrook isa Past- President of the Institution 
of Electrical Engineers, a Past President of the Physical Society. and 
жаш of several works on optics and physics, a life of Clerk Мах- 
well, &с. 

C.I.S.0.—ArrnED E. Eames, retiring Comptroller of the Central 
Telegraph Office, G.P.O. 

Street Railway Development in the United States.—Some 
Interesting figures regarding the development in tramway 
mileage in the United States are given in а leaflet recently 
issued bv the Department of Commerce and Labour. From 
these it appears that electricity is used as a motive power on 
99 per cent. of the lines, while in 1907 the total number of miles 
of line, bv which is meant length of first main track or road bed, 
was 25,541.19, compared with 16,645.34 in 1902, the per 
cent. increase being 53-5. The total number of miles of track, 
meaning the total length of all trackage, including sidings, was 
34,403-56 in 1907, as against 22.576-99 in 1902, the per cent. 
Increase amounting to 52-4. Of the total number of miles of 
track, those operated by electricity in 1907 numbered 34,059-69 
and in 1902 91,907.59. The per cent. increase was 55:5. 
The track operated by animal power in 1907 was 136-11 and 
11 1902 259-10 miles. The per cent. decrease amounted to 47-5. 
The track operated by cable in 1907 was 61:71 and in 1902 
240-69 miles, the per cent. decrease being 74-4. The track 
operated by steam in 1907 was 146-05 and in 1902 169-61 miles, a 
decrease of 13-9 per cent. The percentage increase in cost of 
construction in 1907 compared with that in 1902 was 67:8, while 
the number of employés increased bv 57-3, and the passengers 
carried increased from 5,836,615,296 to 9.533,080,766. The 
car-mileage was 1,617,731,300 in 1907 and 1,144,430,466 in 
1904. The use of electricity has made it possible to increase 
the size of the cars so that the number of cars in 1907 was only 
16-1 per cent. greater than in 1902 ; and while in 1890 99 per 
cent. of the traffic was passenger, in 1902 this had fallen to 
94:5 and in 1907 to 91-4 per cent. 


Improvement of London's Means of ‘Transport.—At 
a meeting of the London Chamber of Commerce. held on Wed- 
nesday last, Mr. A. W. Gattie read a Paper in which he described 


an arrangement for improving existing traffie conditions in 
London. Не holds the view that the greater part of the present 
congestion 18 caused by the vans of the various railways and 
parcels agents and traders, and that these carts not onlv stand 
about for long periods, thus blocking the road, but also hardly 
ever carry more than half their normal load. Further, the 
large size and present arrangement of our goods stations pre- 
vents the produce being effectively dealt with, with the result 
that a large amount of time is wasted on the journey. To 
overcome these difficulties Mr. Gattie proposes to apply the 
clearing house system to railway goods traffic. He would 


erect one large clearing house in the Clerkenwell-road to which 


would be carried all goods intended for transport by rail. At 
this clearing house the goods would be sorted into the towns, 
while they would a!so be so arranged that thev would be quite 
ready for despatch at the other end by a similar arrangement. 
This method of working would include а)! forms of merchandise 
except coal and cattle. The building has been so designed 
that the Clerkenwell-road would run right through its centre, 
while the other neighbouring main streets would be well avail- 
able for bringing up the goods. Clearance, after sorting, would 
be by two special lines of rail connecting up the trunk railway 
systems north and south of the Thames. Although this idea 
is likely to be of interest to the electrical engineer in his public 
capacity, yet the point that will appeal to him most is the way 
in which electric power is to be used in marshalling and arrang- 
ing the goods within the clearing house. The parcels are not, 
in fact, to be touched by hand at all, but would be distributed by 
cranes or conveyors to the railway trucks, which are timed 


to receive them at a particular point. The conveyors are fitted. 


with electromagnetic apparatus which enables them to suck 


on to themselves or to thrust from themselves loads which are 


deposited beside them on suitable magnetic trays or tables ; 
and, by means of a controller, they are able to do this in а way 
predetermined by the operator. Neither the function of 
receiving nor discharging a load involves any shock or con- 
cussion. This result is achieved by the use of reciprocating 
roller magnets, which revolve at the same speed, one set being 
fixed at the station, the other set being carried by the moving 
platform. The switching arrangements are intricate, and it 


is impossible to indicate them briefly, but we hope we may be 


able to return to this part of the subject when it has been 
more fully developed. The patents are in the names of Mr, 


Gattie and Mr. А С. Seaman of the British Westinghouse Со... 


Magnetic Separators.—At a meeting of the South African 
Institute of Electrical Engineers, an interesting discussion 


took place on the extraction of iron from ore and pulp. The 


presence of iron in mill pulp is undesirable from several points 
of view. It interferes with the cyanide tretament, as it absorbs 


oxygen ; it is separated together with the heavier bodies and. 


returned over and over again to the tube mills to be reground 
until it is passed on to the cyanide works. The quantity of 
iron present in the pulp is approximately 410. per ton, and 


as this increases the expense a simple means for its removal 


is desirable. The most favoured idea seems to be a magnetic: 
separator. Мг. С. McCann described briefly the separator 
installed at the Premier Mine for the extraction of magnetic 
substances from the concentrates before going to the sorting 
tables. Although some 32,000 tons of ground are crushed 
and treated per day, the concentration methods are so good 
that only about 1 ton of concentrates per day, containing ће: 
whole output, needs treatment by this machine. The method. 
of treatment is as follows: The concentrates are fed by hand 
into a hopper which distributes them over a slowly moving 
canvas belt some 4 ft. wide; on this belt they first pass under 
a narrow magnet placed across the width of the belt, and 
along the face of this magnet runs a small canvas belt. All 


metallic iron particles are attracted and lifted up bv this. 


magnet and carried and thrown on one side by the small belt. 
They amount to about 10 per cent. by weight of the concen- 
trates. The remainder 13 then carried on by the main belt, 
and allowed to fall between the poles of a pair of powerful 
magnets, where they are divided bv a knife edge, the non- 
magnetic particles dropping straight down and the others 
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‘being deflected. А peculiar fact in connection with the 
operation is that practically the whole of the above-men- 
tioned second stream of matter consists of what are generally 
believed to be non-magnetic substances, and are so, in an 
‘ordinary field, such as that produced by a powerful horseshoe 
‘magnet. In samples taken on several occasions Mr. McCann 
‘was unable to detect any particle showing signs of magnetism. 
Chemical analysis also failed to show any general trace of iron, 
‘but traces of oxides and sulphides were found in a few samples, 
‘also a few traces of nickel, in the form of nickeliferous pyrrho- 
tite, which is a magnetic compound. The field which pro- 
duces this unusual degree of separation is an exceedingly 
powerful one (B=20,000 lines per square centimetre, esti- 
mated). The pole pieces are about 4 ft. to 5 ft. wide, and are 
wedge shaped, tapering from some 6 in. or 8 in. to a curve of 
about } in. radius, at which part, of course, the flux 13 concen- 
trated. The main energising coils are four in number, each 
resembling one of-the field coils of a large two-pole dynamo. 
The current taken by these is about 40 amperes at 500 volts. 
Mr. McCann mentioned that the figures given as to dimensions 
and current were, to the best of his recollection, correct, but 
were subject to correction. 


Submarine Power Cable.—According to the “ Electrical 
Review and Western Electrician,” the American Steel & Wire 
Co. recently laid what is said to be the first long-distance sub- 
marine cable for high-voltage transmission in an inland lake. 
The cable was laid on the bottom of Oneida Lake, New York, 
from a point several hundred feet east of the South Bay ter- 
minal of the Syracuse & South Bay Electric Railroad to the 
east shore of Frenchman’s Island, a distance of more than 
6,000 ft. The cable consists of three conductors No. 5 B. & 5. 
gauge, insulated with special crown-rubber insulation to the 
depth of -3 in. around each conductor, with jute laterals, and 
wound with two. reversed saturated jute servings. It is 
armoured over all with No. 9 galvanised iron wires. Power 
will be transmitted at 6,600 volts and stepped down to 110 
volts at the island, where it will be used principally for illu- 
minating the dancing pavilion, groves and dock. 


Street Railway Accidents in New York.— The Public Ser- 
vice Commission of the First District of New York has recentlv 
issued a comparative statement of the accidents which occurred 
on the street railways in the district under its jurisdiction for 
the month of April in the last three years. The following 
summary is given by the “ Electric Railway Journal " :— 


| № April, 1908 April, 1909 April, 1910 
Car collisions.............................. 140 ... 88 ... 99 
Persons and vehicles struck by cars 930 ... 994 963 
Boarding ................................. 562 ... 5863 ... 690 
Alighting ............................... 544 .. 55] 2... 695 
Contact with live conductors ......... 36 .. 2]. wed 26 
Other accidents „........................ 2,498 ... 1,947 ... 1,920 

Тоа аа) 4,170 
РЕ 4,710 4,170 4,323 
Passengers ....... 1,681 1 
T ; .. 1,610 ... 1,82 
Not passengers ........................... 602 ... 484 .. d 
Employés ...........-.. ceres 503 ... 400 ... 490 
| Totali ы secuit s 2,846 2,404 2,805 
Serious Injuries (included in above) :— 
Killed „зел ыыы | 
Fractured И. м В 30 
Amputated limbs ...................... 5. dE i 
Broken limbs ..,..‚.......... T 30 = Ж, : 
Other serious injuries... — 102 da is 
Totals ........ | | 
retten nter on 191 177 224 
Tn explanation, the Comm : 


dens 9 ез ла is accounted for partly by the het 
morking on tracks, and 10 from stealing res. falling foe 
o E iu: e onat with live conductors, ic No 
Persons we а between cars and vehicles. Nine 

ккк к year, as against 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. J. M. Fernandez contributes an article on “ A New Arrange- 


‘ment for the ‘В’ side of Quadruplex Apparatus." 


The latest form of Collins Wireless Telephone is described in our 
columns by Mr. W. Dubilier. 


Mr. D. Owen contributes an article on “ Short Spark Gaps." 
The new exchange of the National Telewriter Co. is being opened 


by the Lord Mayor of London to-day. The exchange is situated in 


the City. 


A new type of petrol-electric motor omnibus has been constructed 
by the Daimler Motor Co. 

We conclude our account of Sir John Gavey's “ James Forrest "' 
lecture on “ "Recent Developments in Telegraphy and Telephony.” 

In presenting the Post Office estimates in the House of Commons on 
Thursday of last weekthe Postmaster-General (Mr. Herbert Samuel) 
gave interesting particulars of the Post Office telegraphs, telephones, 
wireless telegraphy, &c. : 

Islington (London) Borough Council have decided to increase the 
capacity of certain of the electricity supply mains at a cost of about 
£20,000 and to provide a new main switchboard at a cost of £3.000. 

Leicester Corporation have decided to separate the electricity 


and gas departments and to place the electricity department under 
separate management. 


Companies Meetings, d:c.— The directors’ report of the Rio de 
Janeiro Tramway, Light & Power Co. for 1909 gives particulars 
of the progress made in the tramway, lighting and power and tele- 
phone departments of the Company during 1909. 


INSTITUTIONS AND SOCIETIES. 


Roya SocrETy.—Among the Papers read at the meeting of this 
Society yesterday afternoon were the following: ‘‘ On the Scattering 
of Homogeneous 8-Rays and the Number of Electrons contained in an 
Atom," by Mr. J. A. Crowther, and “ A Determination of the Ratio 
of Mass to Weight for a Radio-active Substance," by Mr. L. Southerns. 

MERCHANT VENTURERS' TECHNICAL COLLEGE, BnisrorL.—The 
speech day of this college will be held in the Great Hall on Friday, 
July 22nd, when the Master of the Society of Merchant Venturers (Col. 
F. C. Ord, C.B.) will distribute the prizes. 


ACADEMIE DES SCIENCES.—Sir Wm. Ramsay, F.R.S., has been 
elected an associate member of this Society. 


INSTITUTION OF ELECTRICAL ENGINEERS.—The annual conver- 


| sazione was held on Tuesday evening last at the Natural History 


Museum, South Kensington, the guests being received by Dr. 
Gisbert Kapp, president, and Mrs. Kapp and the Council of the 
Institution. The attendance was very small compared with that 
in recent, years, probably less than half the usual number of guests 
being present. A programme of music was performed in the Central 
Hall of the Museum by a portion of the string band of the Royal 


Engineers, whilst the Alexandra Ladies' Quartette gave an enter- 
tainment in the Shell Gallery. i i 


THE ASSOCIATION OF MINING ELECTRICAL ENGINEERS.—Àn in- 
teresting diversion from the usual proceedings of the Mining Electrical 
Engineers took place on Saturday last, June 25th. A large party of the 
members of the Newcastle Branch and their lady friends joined 
together in a picnic, visiting Ripon and Fountain’s Abbey. Lun- 
sae vs gettin at the oe Hotel, Ripon. Dr. Thornton, who 

e chair, expressed a few i j 
the objects and Lor the Beo Qon Hi 


ARRANGEMENTS FOR THE WEEK. 
FRIDAY, July 8th. 


EE 


| РнүвїсАт, Зостетх. 

5 ди Калы at the Imperial College of Science, Imperial In- 
Bala i for. South Kensington. Agenda : “ A Thermo-electric 

H Pus 8 e Absolute Measurement of Radiation," by Prof. 
Bod СаПепдаг, F.R.S.; " The Convection of Heat from a 

y Loo by a Stream of Fluid," by Dr. Alex, Russell ; “ On 
Woon Loops and Lissajous’ Figures, and on the Energy 
Miri The Bren Leop,” by Prof. Б. P. Thompson, F.R.S. ; 

"e 3 ations of Certai |] 

Wireless Telegraphy, by Dr. W. H. ко | 
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ANNUAL REPORT OF THE ELECTRICAL INSPECTOR 
OF FACTORIES. 


The annual report of the Chief Inspector of Factories , Dr. 
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'| conductor connected. to earth, in'which case the exemption would apply 


В. А. Whitelegge , C.B., was issued last week, together with the. 


various sectional reports , including that of Mr. G. Scott Ram, 
Electrical Inspector of Factories. 

In the general report the Chief Inspector refers to the im- 
portance of the adequate lighting of workrooms. The ques- 
tion of standards, he savs, is beset with difficulties, and, in the 
absence of a standard, a broad requirement of adequate 
lighting is only а half-measure. Аз regards artificial light, 
other considerations arise, apart from contamination of the 
air bv all except electric light and ventilated gas burners— 
namely, the quality of the light and the intensity of the source 
from which it is radiated, that is, glare. It appears that 
artificial light in which the rays from the violet end of the 
spectrum predominate may on that account be less efficient, 
at all events for certain kinds of work, and that radiation from 
a small but intensely luminous source, such as an unshaded 


electric light, may be more trying to the sight, and hence less 


effective, than the same amount of light diffused from a larger 
surface. The subject as affecting industrial employment is not 
one whicb admits of settlement by a stroke of the pen, and 
close investigation of the conditions will be necessary. As a 
beginning, Mr. D. R. Wilson has been directed to inquire into 
the present lighting of certain classes of workrooms, beginning 
with underground bakehouses in London. 

There is no question that this subject is important, but 
electrical engineers generally will be more interested in the 
report of Мг. Ram, of which the following is an abstract :— 


The Electricity Regulations made by the Secretary of State on Decem- 
ber 23, 1908, came into force gencrally on July 1, 1909, and on January 1 of 
this year as regards such parts of electrical stations as were constructed 
before July 1, 1908. The distribution of the code and the registration 
of the premises affected have entailed a considerable amount of work 
upon the staff in the various districts owing to the large number of 
premises concerned. During the year I made a number of special 
visits, at the request of occupiers, in reference to the application of the 
Tegulations on their premises, and, in accordance with instructions, 
prepared for publication а memorandum* explaining the effect of the 
regulations and the exemptions therein allowed in the several classes 
of works and installations to which they apply. 

The reports from the staff show that those occupiers employing 
responsible electrical engineers appear generally to be taking steps to 
comply with the regulations, but that there is a good deal of difference 
of opinion as to what is sufficient, and adequate, and that some general 
guidance in interpretation, such as the Memorandum is intended to 
supply, 18 very generally desired. Many firms do not, however, employ 
electrical engineers, and have little idca as to the meaning of many of the 
rules, though in the majority of such cases the supply is taken from 
public mains, and the electricity supply authorities to some extent 
co-operate with the officers of the Department in seeing that the require- 
ments are complied with. Mr. T. C. Taylor (Norwich) reports that the 
electricity supply department of a local authority in his district is pre- 
pared to give a certificate that to the best of their knowledge the instal- 
lations supplied from their mains are in accordance with the require- 
ments of the Regulations, "There is no doubt that public supply clec- 
tricity undertakings might do very useful work in su pervising the factory 
installations connected to their mains in reference to the regulations, 
and in the increasing number of cases where they also put in the installa- 
tion, it is necessary that they should carefully work to the requirements. 
While such a certificate would not absolve the occupier from his legal 
responsibilitics, it would, if given only after careful inspection by a 
competent person fully acquainted with the requirements, айога some 
assurance to the non-technical occupier that his installation complies 
With the Regulations. 

In reading the Regulations, it is often overlooked by occupiers that 
many of the terms used carry defined meanings. Attention is drawn 
to this in the Memorandum, where the Regulations are printed with the 
defined terms underlined. Exemption 1 (а) provides certain exemp- 
tions where the pressure of the system does not exceed low pressure 
direct or 125 volts alternating. The greater number of installations 
affected by this exemption will be those using direct current. Many 
are supplied from public mains. In connection with these a question 
arises in regard to a three-wire direct-current system in which the pres- 
sure between the outer conductors may exceed low pressure, but the 
Pressure between the earthed neutral conductor and either of the outer 
conductors cannot exceed 250 volts; namely, whether the exemption 
applics to a supply taken from one side only of such a three-wire 
avstem. The conditions are precisely similar to what they would be if 


the supply was on a two-wire system not exceeding 250 volts having one 
а ee NM BU 
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without question.’ <n either case, the pressure on the premises cannot 
exceed 250 volts. #13. explained in the Memorandum that such a 
supply may be regarded. as of “ low pressure " and within the exemp-, 
tion if the neutral conductor of the three-wire system is connected to earth, 
as required by the Board of Trade regulations in the case of authorised. 
public supply. This view of the matter will, therefore, extend the. 
benefit of the exemption to many installations which would otherwise, 


‘be regarded as of medium pressure. a 


A'similar question arises as to whether a circuit fed from an auto- 
transformer at а pressure of less than 125 volts may be regarded as being 
under the exemption, the pressure of the supply to the transformer 
being above the 125-volt limit. In this class of transformer the lower 
pressure circuit does not form a separate system, but is directly connected: 
to the higher-pressure system. If the supply system has one conductor. 
permanently connected to earth at the sub-station or main transformer,- 
and if the tapping from the auto-transformer is taken off the earthed 
side of the circuit and the arrangement is so carried out that it may 
be absolutely relied upon, there is по reason why the lower pressure, 
circuit should not be considered as coming under the exemption. The. 
condition must, however, be carefully considered, and the connections. 
properly supervised and carried out by & competent person and sub- 
sequently verified by tests. It is necessary that there shall be no break. 
whatever in the earthed conductor between the main supply trans- 
former and the auto-transformer. There must be no fuse or switch. 
therein, as the blowing of the fuse or the use of the switch would cause. 
the whole of the lower pressure circuit at once to assume the full supply 
pressure above earth. Special attention should also be given to the, 
connections of the auto-transformer that there shall be no possibility 
of a loose contact. If these conditions are observed so that the pressure 
of the circuit cannot exceed the limit allowed in the exemption for 
alternating pressure, 125 volts, either between conductors or between. 
either conductor and earth, the exemption may be considered as apply- 
ing, but not otherwise. The pressure between the conductors of the: 
circuit being so low, people are apt to regard them as being necessarily. 
{тее from danger as regards shock, forgetting that unless the above: 
described precautions are carefully observed the danger is represented 
by the pressure of the supply to the transformer. 

It is pointed out in the Memorandum that, although Exemption 1 
provides exemption from а number of the regulations where the pressure 
is below the specified limits, the requirement of general safety is made 
by Regulation 1, which is not one of the exempted regulations, and that 
consequently where the specified regulations do not apply, it must not 
be assumed that there is necessarily no need of any precautions being 
taken even on the lines of the exempted regulations. Thus Regulation 2 
calls for the protection of conductors, but it does not follow that bare 
conductors up to 250 volts direct or 125 volts alternating may be 
indiscriminately exposed on factory premises. 
lation | provides that they must be so protected as to prevent danger, 
but does not specify in what manner this is to be done. | 

During the усаг I have had submitted to me numerous drawings, 
samples and models of electrical fittings and apparatus in reference to 
compliance with the Regulations, often with a request that, if satisfac- 
tory, I should give a certificate or other official approval. This, of 
course, would be not only undesirable for many reasons, but imprac- 
ticable. I have, however, done all I could to assist manufacturers and. 
others by discussing with them any new designs or methods submitted, 
after fully explaining the position. A considerable amount of time has,. 
in fact, been devoted to this work during the past year. Itisan encourag- 
ing sign that some at least of the manufacturers of electrical appa- 
ratus should be contemplating new designs in view of the regulations.. 
There is a great deal of inertia to be overcome in the changing of a pattern 
of any article. There are many faulty designs of switches, fuses, con- 


nectors, lamp-holders, hand lamps, &c., which continue to be repro- . 


duced. The manufacturers will go on making them so long as people 


are content to buy them. As, however, attention is now definitely. 


drawn by the Regulations to questions of safety in the construction of 
apparatus, there is an inducement to the manufacturer to reconsider his 
designs, and those who are early in the field with improved patterns will 
no doubt reap the benefit. 

‚ One of the most striking examples showing how improved patterns 
may rapidly supersede old ones when once attention has been directed. 
to the matter is that of hand lamps. In my annual report for 1905, in 
describing a fatal accident, I first drew attention to the dangers of hand 
lamps as ordinarily made, and indicated how they should be constructed. 
in order to obviate those dangers. As a result, one firm led the way by 
taking the matter up and producing a lamp on the lines indicated. In. 
а subscquent report I drew attention to their lamp and further dealt 
with the matter, showing photographs of lamps which had caused fatal 
accidents. At the present time à number of firms are making similar 


“safety " hand lamps fer which there is a large demand not only in this. 


country, where now the old types are practically prohibited by the 
regulations for use in factories, but also from foreign countries and the 
colonies, Signs are not wanting to indicate that similar attention is 
now being paid by manufacturers to other forms of apparatus to certain 
dangerous aspects of which I have drawa attention, and which are 
capable of similar improvement from a point of view of safety. 

In my last years report in describing accidents with connectors 
whereby the person in putting in or taking out the plug gets his hand. 
severely burned on account of a short circuit causing arcing at the: 
contacts or within the plug or at the flexible wires close to the plug. I 
described how a plug could be easily made so as to obviate these dangers, 
and suggested that manufacturers should give the matter consideration.. 


On the contrary, Regu-. 
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‘The suggestion has been taken up and plugs embodying the features 
which I described have now been put on the market. 

_ In former reporte I have pointed out that fuse-boards are frequently 
constructed in such a way that the fuses cannot be renewed without 
danger of shock or burns to the person handling them. "This matter is 
now covered by the Regulations, and further observations on the require- 
menta are given in the Memorandum previously referred to. Although 
greater consideration is now being paid to this matter, particularly in 
regard to the larger fuses, improvementa in distributing fuse-boards for 
small sub-circuits have not yet received much attention. Some fuse- 


boards for use with small sub-circuits, and designed to meet the objec- | ————————————————————— 


tions referred to, are illustrated in the Report. In these the fuse wires 
are attached to contacts fixed in porcelain holders, and they are arranged 
in such а way that the holders can be readily handled for putting in or 
taking out of the fixed contacts without danger of touching any live 
metal, and the operator's fingers are also shielded from the arc should a 
fuse blow on being put in. The fixed contacta of the fuse-board are also 
protected by porcelain plates in such а way that they cannot be acci- 
dentally touched. These particular distribution boards were designed 
&nd put to work long before any regulations were formulated, but they 
nevertheless serve to illustrate a method for meeting the requirements 
which might be adopted with advantage by manufacturers to-day, 
although no doubt there is room for improvement in detail. 

Plana of switchboards for new stations or extensions and for the fencing 
of generators, motor-generators. &c., have also been submitted, and in 
this connection again, although examination and approval of plans is 
not called for by the Regulations &nd cannot be demanded, I have in 
every case given attention to those submitted, and have in many 
instances been able to point out where they were at fault in reference to 
the Regulations, thus probably saving considerable expense in subse- 
quent alterations. In some cases it has, however, been clear that the 
Regulations had not been studied carefully, if at all, by the draughts-. 
шап. 

The use of electrical energy for motive power in factories continues to 
m rapidly. As in former reports, I have made a comparison of the 

gures for the horse-power of motors, supplied with electrical energy 
from the mains of electricity supply undertakings at the end of the year 
with the corresponding figures for the previous year, taken from the 
returns published annually by Tue Exectrictan. Comparing the 
figures for those undertakings giving returns for both years, 465,700 н.р. 
has grown to 556,700 H.P., or an increase of 91,000 n.r. ‘These figures 
are not complete, some undertakings not furnishing any returns, and 
they do not include works having their own generating stations. A- 
moderate allowance for these brings the total increase for the year to 
well over 100,000 н.р., indicating how rapidly electricity is supplanting 
every other form of power for driving machinery in factories. Con- 
currently with this increase, the various electricity supply authorities 
‘are necessarily adding to the capacity of their generating stations. The 
additions required to cope with the increased load for motive power 
purposes alone would represent a generating station larger than any 
public supply station at present existing in the country, or quite a large 
number of stations of average size. 

The number of accidents at electrical generating stations is set out in 
the following table. The number of mechanical accidents is almost 
identical with that of the previous vear. Those due to falls form, as 
usual, a large proportion and include three fatalities. The total number 
of electrical accidents is also practically identical with that of the pre- 
vious year, although somewhat fewer occurred in public stations and 
more in private stations. The number of fatalities is four against two 
only in the previous year. Of the accidents at switchboards during 
ordinary routine work, six appear to have been due to faulty switches, 
in some cases owing to the non-provision of a quick-break action. 
Several were due to mistakes on the part of the switchman. In four 
cases the field circuit of a generator was broken at the switch, with the 
consequent result of an arc burning the man’s hand. In two cases 
heavy arcing occurred at the switch when synchronoising an alternator. 
Unprotected fuses accounted for three accidents, and four others occurred 
jn the replacing of fuses. Two accidents occurred in operating isolating 
or selector switches on a high-pressure system. In one case the accident 
was due to a faulty arrangement of interlocking the switches, and in the 
other to a mistake in pulling out a switch while it was on full load. 
Although the switchman was using а special pole, to operate the switch, 
and was several feet away from it, he was severely burned about. the 
face and hands. A mistake of this kind on a large system is always 
likely to involve serious injury to the person concerned, and may bring 
about a complete breakdown of the supply of electrical energy over a 
large district. In many stations no means are provided for guarding 
against such mistakes on the part of the switchman. Often there are 
a number of isolating switches in the same passage way, all exactly 
alike, sometimes not even distinguished by labels, and a mistake may 

very readily occur. There are, however, precautions which can be pro- 
vided in the case of new work and which may often be applicable to 
existing work. Some recent switchboards have the isolating switches 
enclosed in cells having doors, which are interlocked with the oil switches 
used for breaking the circuit in such a way that the doors cannot be 
opened unless the oil switches are open, and also so that the latter cannot 
be again closed while the doors to the isolating switches are open, con- 
sequently making it impossible to operate the isolating switehes under 
current. In other cases the isolating switches are worked by gearing 
from outside the cell doors, which do not therefore have to be opened, 
and the gearing is interlocked with the mechanism of the ой switches, 
These methods are generally only applicable for new work. For exist- 


ing switchboards, where a positive interlocking arrangement may be 
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Table I.—Accidents at Electrical Generating Stations 


and Sub-stations 
in 1909. . 


Companies and 

local authorities 

. giving a supply by | Private stations. 
| way of trade, and 

electric railways. 


Non-fatal. | Fatal Non-fatal. | Рафа]. 


Description. 


Non-Electrical. 


At engines, pumps and generators 26 1 П Nem 
At boilers and steam plant......... | 56 — 6 = 
At соа] handling plant............. 12 1 1 | — 
Бае олень ИР 97 3 8 | — 
Struck by falling bodies............ | 23 — 3 oo 
Miscellaneous ........................ 99 1 | 9 | — 

33 | 6 38 | — 

Electrical. . ——— 


At switchboards, when engaged 
in ordinary routine work— 
mostly due to faulty design of 
apparatus, or to mistakes on 
the part of the switchman...... 16 8 — 

Cleaning, repairing, &c., at “live” | 
switchboards or other “ live ” 


| 
conductors ............. Зр” is 20 4 — 20 | — 
Cleaning, repairing, or other | 
handling of switchboards or | | | 
apparatus supposed to have | 
been made “ dead " :— | 
Skilled persons.................. 1 | — 1 | — 
Unskilled persons ............ — — Les 
Adjusting brushes and cleaning 
or lubricating commutators ... 6 — 3 | — 
Miscellaneous ........................ 5 — — Жык 
Ae E T | 84 | 4 3 | — 


impracticable, it has been suggested to provide an ammeter or current 
indicator on each conductor, just below the isolating switch, so as to 
indicate whether a current is flowing or not. Such an arrangement 
could generally be readily applied and would not be costly. It might 
also often be practicable to provide an indicator at the isolating switch, 
mechanically operated from the gearing of the oil switch, to show whether 
the latter is open or closed. It has also been suggested to provide an 
arrangement whereby two operations are necessary in opening an 
isolating switch. In the first operation the switch blade can only be 
pulled out of contact a very small distance, say, үу, in., so that if a mistake 
has been made and current is flowing it can be immediately closed 
again before the arc assumes dangerous proportions. I am not aware, 
however, whether the method has been tried or would prove successful. 

Accidents to persons cleaning, repairing, or otherwise working upon 
or near live conductors form, as usual, the largest class, and include 
four fatal cases. "Three of these occurred to unskilled labourers who 
were employed near exposed conductors at extra high pressure. Since 
Jan. lst this year the employment of unskilled persons under such cir- 
cumstances is forbidden under the Regulations, and such accidents, 
should they occur in the future, may therefore involve serious conse- 
quences to those responsible. The fourth fatality occurred to a sub- 
station attendant, presumably competent, but who evidently over- 
looked the danger of the work he was engaged upon, viz., disconnecting 
а transformer for removal. l 

Two accidents resulting in serious injuries occurred to sub-station 
attendants working on switches which had been made dead, but which 
were in close proximity to live conductors at extra high pressure not 
screened off. In two cases, labourers were again employed close to high- 
tension conductors, with which they came in contact. Thirteen accidents 
were due to short-circuits by men engaged in working on live switch- 
boards at low or medium pressure. Most of these accidents appeat to 
have been due to the want of elementary precautions. 

The number of accidents set out in Table Il. is slightly more than 
last year, but the fatalities are fewer. The accidents due to the arcing 
of switches, including motor starting switches, are mostly caused by 
defects in the switches themselves, or by faults in the circuits controlled 
by them, but sometimes by mistakes on the part of the operator. The 
injuries are burns to the hand and sometimes to the arm and face as well, 
and often injury to the eyes. The use of cheap switches, too small and 
flimsy for the work, is not unfrequently the primary cause. The acci- 
dents from arcing of fuses nearly aH occur through the use of unpro- 
tected open fuses. Ten of these were on motor starting panels where 
the fuses were placed near the switch handle, resulting in the operator 
getting burnt on the hand and arm, and sometimes on the face. The 
accidents in the renewing of fuses were mostly due to short-cireuits 1n 
replacing wire or metal strip fuses in live terminals. 

Of the accidents with portable apparatus, 23 were due to burns from 
short-circuits, or shock, when handling the flexible wires. Frequently 
the flexible wires are insufficiently protected against damage, ordinary 
" household ” flexible being used instead of * workshop " flexible, or, 
if the latter, it has been damaged and not repaired or renewed. Twelve 
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"Table II.—Electrical Accidents in Factories, Engineering Works, &c., | used with the deliberate intention of frightening people in a ms 


other than Electrical Generating Stations and Sub-stations, in 1909. 


Description. Non-fatal. | Fatal. 
. BWICCHOS: eto ts НИ 39 — 
xu ев ШИ 17 — 
_Arcing at fuses, when replacing fuse wires............... 27 — 
Portable apparatus, connectors and flexible wires ... 45 1 
Unprotected conductors, switches, terminals, fuses &c 26 6 
Working on or near live f skilled persons ............... 1 
conductors ....... ..... | unskilled persona ............ — 
Miscellaneous accidents in electrical manufacturing 
works—mostly in testing operations .................- — 
Adjusting brushes and cleaning commutators......... — 
Miscellaneous m ——————— Ü" — 
ОАР casei ————M—— — 8 


"Table III.— Electrical Fatalities reported under the Factory Acts in 1909. 


| System. 
! A= Alternating, 
Voltage | Voltage | 1==Single-phase, 
of 


No. Month. District. : of 2— Two-phase, 


| 


| 
1 jJanuary ...... Newcastle ... 20,000 — А 3. 
2 |February ... Glasgow ...... | 500  — A 3. 
3 February ...West London 2,400 | — А 1. 
`*4 |March ......... Kent ......... 400 | 230 | А 3. 
5 |April ... East London 430 250 | А 3. 
6 [May .......... Glasgow ...... 440 | 255 . АЗ. 
7 June ......... West London 380 220 А З. 
8 June ......... Leeds ......... 280 200 A 2. 
9 July .......... Manchester . 6,600 — A 3. 
10 |August ...... Rochdale .... 10,000 | — A 3. 
*]1 |November ... Sheffield ...... ' 200 — A 3. 
12 |December ... Glasgow ...... |... 400 230 A 1. 


were due to short-circuits at connectors when plugging in or out, the 
ogprator getting his hand severely burned. Three were due to shock 
from portable lamps, one being fatal. This occurred on a 250 volt 
alternating circuit. 

Of the non-fatal accidents under this heading, 13 were due to unpro- 
tected wires within reach of any person employed. Jn some cases the 
wires were bare and in others they had been covered with insulating 
material which had become damaged owing to absence of any further 
protection. Seven occurred on ships under construction, in connection 
with temporary installations, where the wires are liable to very rough 
‘usage. Constant supervision is necessary with such installations to 
ensure safety. Two accidents occurred in engineering works to men 
who touched live conductors with bars of iron. Two were due to unpro- 
tected switches in the driving cabins of cranes. Accidents to skilled 
persons when working on live conductors in factories ought not to occur, 
as there is seldom any real need for the work to be undertaken while the 
‘conductors are live. Unskilled persons working on live conductors 
‘generally do so under instructions from others, and not on their own 
initiative. Persons employing unskilled labourers and others on such 
‘work assume a serious responsibility in doing so. 

The accidents in electrical manufacturing works, mostly in testing 
‘operations, occur chiefly to apprentices or improvers. The average 
age of the persons in the 30 cases recorded is only 22 years. As I have 
mentioned in former reports, apprentices generally seek employment in 
the testing departments for the sake of the experience to be obtained, 
and as they have generally had some training in technical colleges, the 
arrangement suits the employers. Frequently, however, the supervision 
of the work by experienced persons is insufficient and the precautions 
taken are inadequate. Amongst the miscellaneous accidents, sevcral 
‘occurred through want of efficient earthing. 

In my visits during the year, I have seen further examples of danger- 
‘ous plant, such as I have fully described in former reports. I found 
some examples of sub-stations in which bare extra high pressure con- 

uctors were exposed in the passage ways without any protection what- 
воеуег. I have frequently observed that a generating station which is 
dirty is generally also one in which the plant is ill-kept and often danger- 
ous. A high-pressure station of a local authority I found to be по 
‘exception to the rule. It is noteworthy, also, how some occupiers or 
‘engineers will provide ordinary precautions of safety only so far as their 
legal obligations require. In other places where I had previously visited, 
I found many improvements had been effected. In several high-pressure 
‘generating stations I found that open fronted cellular type switch-gear 
was being supplanted by other types having no conductors at high 
pressure accessible from the working platform. 

At the public inquiry into the draft Regulations, it was urged by a 
‘considerable section of the objectors that the display of a set of instruc- 
tions for dealing with persons suffering from electric shock would have 
the effect of retarding the use of electricity by unnecessarily frightening 
the persons employed. I have not found any evidence in support of 
this supposition. On the other hand, “ danger " notices are sometimes 
ое 


* Fall following shock. 


which is quite unnecessary. In such cases the occupier, probably not 
understanding wherein danger may lie, appears to be under the impres- 
sion that in providing the notices he is Нк himself from respon- 
sibility in case of accident. I do not, however, wish to convey that 
danger notices are not desirable or necessary under certain circum- 
stances. In an ordinary factory installation, however, there should be 
ho exposed conductors with which persons employed may accidentally 
come into contact in the course of their ordinary employment, and any 
switches or other apparatus which unskilleg persons may have to use 
should be 80 protected that there is no danger. In electrical stationa it 
is often desirable in switchboard passage-ways to draw attention to the 
presence of high-tension conductors, although only authorised persons 
are allowed to enter. It is, however, quite as effective and more polite 
to word the notice * Danger—High Tension" than to put “ Sudden 
death " with а skull and crossbones. | 

An electrical process, which has been for some years in use in the 
United States, has been recently introduced in this country. It is for 
neutralising the static charge of electricity produced by friction, which 
causes trouble in certain processes such as paper making, printing, and 
in textile mills, and thereby avoiding the use of humidifiers, steam jete, 
and gas flames. Ап “ inductor " is placed at some point in the machine 
where the charged material passes by it at a distance of from 1 in. to 
З іп. An alternating electrical discharge takes place from a number of 
points on the inductor neutralising the charge in the material The 
inductor is connected to one pole of a high-tension transformer, the 
other pole of which is earthed, and also connected to the framework of 
the machine. The inductor consists of a number of condensers to which 
are attached the discharge points. A highly insulated conductor passes 
through the centre of the inductor. Outside the insulating covering 
of the conductor are a number of copper bands, each with a point 
attached. These are enclosed in porcelain blocks having holes for the 
discharge points. The whole is enclosed in a steel tube slotted on one 
side where the porcelain blocks project. The transformer is specially 
designed so that it can give only a very small current, and it is claimed 
that for this reason there is no danger from the high voltage produced, 
and that in fact there is no danger to а person taking hold of both ter- 
minals of the transformer. I have not, however, seen any such prac- 
tical demonstration, nor have I yet had an opportunity of witnessing 
any tests bearing on the safety of tne apparatus, and for the present 
I therefore prefer to regard it as potentially dangerous and needing 
very carefully devised precautions against accidental shock to the persons- 
attending machines to which it is attached. 


A NEW ARRANGEMENT FOR THE *B"' SIDE OF 
QUADRUPLEX APPARATUS. 


BY J. M. FERNANDEZ. 


In quadruplex working it is known that one of the former 
difficulties was the breaking of the incoming signals at the non- 
polarised ог“ B " side, caused by the operation of the reversing 


Fic. 1. 


Fig. 2. 


key at the distant end. To overcome this difficulty the use of 
the relaying sounder was generally accepted, although some 
telegraph engineers suggested different arrangements to avoid 
its use for the sake of simplicity. | 
Working in "decrement"—that is to say, decreasing the 
strength of the normal current by the operation of the B key— 
was one of the methods suggested; but it has the disad- 
vantage of requiring the strongest current to be on the line 
during the longer periods, and has been practically abandoned. 
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The author has devised a novel arrangement which mects 
the requirements and is very simple. Referring of Fig. 1, NR 
is the non-polarised seven-terminal differential relay; S a 
polarised sounder, neutrally adjusted, so that its lever will 
remain against either top; B the battery. Normally, the 
current flowing through b’ and S ‘in the direction of the arrow 
maintains the lever of the sounder against the upper top; 
when the relay is operated its lever comes in contact with b, and 
а signal is produced by the reversing of the current through В. 

This signal will not be disturbed when the distant battery 
is reversed, though the contact at b may be broken at that time, 
because to release the sounder it would be necessary that the 
relay lever should cross the gap and make contact at b’, since 
to affect the sounder it is necessary not only to stop the current 
but to reverse its direction. 

Fig. 2 shows the preceding arrangement modified to obtain 
same results without having the current from battery B flowing 
all the time. The polarised sounder is then operated by the 
successive charges and discharges of the condenser C. Both 
arrangements as described will work in anv line where a 
“ decrement " quadruplex сап be worked without any of its 
disadvantages and giving firmer signals, specially appro- 
priate for repeating, as every dot or dash is longer iu the 
sounder, since it lasts not only while the relay lever is against 
the marking contact but also during the time it takes to cross 
the gap. 

When the KR product of the line is very high, it is necessary 
to delay further the release of the sounder lever, which can be 


obtained by inserting а self-inductance coil in the circuit to 
contact b’. 


ев — ~ 


DUBLIN UNITED TRAMWAYS.* 


BY R. S. TRESILIAN. 
Summary.—The author describes the development of tramways in 
Dublin from the vear 1867 to the present time. Brief particulars are 


given of the existing power station and the distribution of electrical 
energy. 


As the Dublin United Tramways Co. was practically the pioneer in 
the United Kingdom of modernised electrical traction, a short 
sketch of the history of the Company may be interesting to members of 
the Association on this their first visit to Dublin. The idea of laying 
down rails in the public thoroughfares on which carriages with flanged 
wheels could run was scarcely conceived when the principle was 
adopted in Dublin. In May, 1867, the City of Dublin Tramways Co. 
obtained under the Tramways (Ireland) Act, originally intended 
to apply to country roads only, an Order in Council authorising the 
construction of a line of tramways. In 1870 a Bill was lodged in 
Parliament, and in the following year, 1871, became law, incorporating 
the Dublin Tramways Co., with a capital of £240,000, and authorising 
the construction of about 17 miles of tramways. The contract for 
the construction was in July, 1871, entered into with Messrs. Fisher 
& Parrish, who had previously constructed tramways in London and 
Liverpool, and in December, 1871, the Company purchased the 
rights of the City of Dublin Tramways Co. referred to above. A box 
rail weighing 53 lbs. to the yard, spiked to wooden longitudinal 
sleepers, cross tied, was used, and sett pavement was laid between 
the rails and for 18 in. outside each other rail at the expense of the 
Company, and at an immense saving to the local authorities, as 
previously all the streets in Dublin were laid with macadam. The cost 
of construction was about £3,550 per mile of single line. On February 
1, 1872. the line from Stephen's Green to Terenure, about 24 miles 
in length, was opened for public traffic. 

The completion of other lines, authorised by the Act of 1871, 
quickly followed, and in August, 1874, 16 miles of route were 
open for traffic, and the gross profits for that year amounted to 
£14,007. 16s. 10d. from 5.269.546 passengers. The prosperity of 
this Company was so great that imitators and competitors quickly 

appeared, eventually leading in the closing months of 1880 to an 
amalgamation being effected between the companies and to a new 
company. the Dublin United Tramways Co. being incorporated by 
Act of Parliament, int^ «hose control the whole of the lines in the 
citv and suburbs of Dublin, except those of the Dublin Southern 
District Tramways Co., passed. This last mentioned Company had 
been incorporated by an Act of Parliament obtained in 1878. and later 
amalgamated with the Blackrock and Kingstown Tramways Co., 


———— 


* Abstract of a Paper read before the Tramways and Light Railways 
Association at Dublin. 
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which had been incorporated іп 1883.  Afteritrying steam as a 
motive power these Companies eventually, in 1895-6, converted their 
lines to the overhead trolley system, a power station being erected at 
Balls Bridge, and they also projected a very large scheme with the 
avowed object of competing directly with the Dublin United Co. 
Negotiations between the owners of the shares of the Dublin Southern 
Co. and the Directors of the Dublin United Co., resulted, a little 
later on, in the purchase by the latter of the whole of these shares. 
In the same year the Dublin United Co. lodged a Bill in Parliament to 
obtain powers to electrify the whole of their lines, but Parliament, 
owing to the opposition of the Dublin Corporation, refused to give its 
sanction to these powers inside the city, and in consequence powers to 
electrify certain portions lying outside same were only obtained. In 
order to carry into effect the amalgamation of the undertakings, the 
present company, the Dublin United Tramways Co. (1896), was 
incorporated in 1896 under the Companies Acts and acquired all the 
shares of both the Dublin United and the Dublin Southern Companies 
and the whole working thus passed under one management. 


For the purpose of following the growth of tramway traffic in 
Dublin and suburbs, it may be well here to state that for the half- 
year ended December 31, 1896, the first half-year of the consolidated 
working, there were 41:31 miles of track in operation, the section 
from Haddington-road to Dalkey only being worked by electricity 
and the remainder by horses; 14.865,936 passengers were carried— 
an average of 80,793 per day—and the receipts amounted to £91,590. 

Electricity as a motive power thus having been introduced on the 
Dalkey line, which lay outside the city, and the directors of the 
Company having recognised its great efficiency in reducing working 
expenses and in enabling quicker and better services to be rendered, 
and notwithstanding that old-fashioned prejudices still stood in its 
way and that the former appeal to Parliament for powers to introduce 
it into the city had been unsuccessful, determined to equip vith 
electricity under the powers of their Act of 1896 a portion of the 
Clontarf line, about two miles in length, on the North side of the bav 
and lying outside the city, and for this purpose erected a small 
generating station at Clontarf. This piece of line was converted and 
opened for electric traction on November 11, 1897. At the generating 
station referred to. plant sufficient to run about 25 cars was installed, 
and the overhead system of supply was adopted between the points 
above mentioned. 

During the time the foregoing conversion and equipment were 
being carried out, negotiations with the various local authorities took 
place, and as the result of large concessions to them, in the year 1897 
an Act of Parliament was obtained authorising the use of electric 
traction on all the lines of the Company ; and the Directors having 
secured the services of Mr. H. F. Parshall as consulting engineer, an 
extensive scheme was devised with the intention of retaining the 
two existing power stations at Balls Bridge and Clontarf, and 
erecting a main station for the supply of all the lines not served by 
these two. А deputation from the directors, accompanied by Mr 
Parshall, proceeded to America in order to ascertain the most up-to- 
date methods, and there purchased the greater portion of the 
machinery and equipments needed. А fine site on Ringsend Dock 
was acquired, and the building of the main station was commenced 
in October, 1898. At the same time the laving of the conduits, which 
was entrusted to the National Conduit and Cable Co., was carried on, 
the feeder cables drawn in. and the poles and overhead lines erected. 
All this work was vigorously pushed on, the lines, as far as possible 
during the conversion, being worked by horses, whilst some were 

worked electrically immediately they were equipped from the old 
stations at Balls Bridge and Clontarf. The main power station was 
first operated on August 16, 1899. but the lines were not all simul- 
taneously opened for electric traction, nor was the whole of the 
machinery in the station completed by that date; extensive гесоп- 
struction of the tracks had to be undertaken, the rail section used for 
horse traction being too light for the heavier cars and deeper flanged 
wheels needed for an electric system ; but line after line was succes: 
sively opened, and in the half-year ended June 30, 1900, horse trac- 
tion was discarded, and practically the whole system worked by 
electric traction. The Company is now using for relaying it$ lines а 
rail weighing 105 Ibs. to the yard, about double the weight of that 
originally used in the earlier vears of its existence. | 

To provide rolling stock, the Company at their works at Inchicore 
converted most successfully a number of the old horse cars, and 
purchased others in America and from Messrs. G. Е. Milnes & Co., 
but since these purchases were made, they have been constructing all 
the cars needed at their own works. and the present rolling stock 
comprises 314 cars, whilst six are at present under construction. 
table in the Paper gives details of the cars and shows that they are 
fitted with trucks and equipments of various types. 

‘The operation of the main station having proved most economical, 
and the two older stations being very disadvantageously placed both 
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as to coal and water supply, it was decided that all the power required 
should be generated at the Ringsend main station, and to enable 
this to be done, modifications were made in the existing plant, and 


the necessary cables were laid; the Clontarf station was converted 


into a sub-station, with sufficient capacity to supply, not only the 
portions of the lines hitherto supplied by it as a generating station, 
but also a new line belonging to the Clontarf and Hill of Howth 
Tramroad Co., practically a continuation of the Clontarf line for 
about five miles to Howth. The Clontarf station was closed down on 
February 14, 1901, and at Balls Bridge on January 3, 1901, and 
since the latter date the main station at Ringsend has been taking 
care of all the lines in a most economical manner. In the half-year 
ended December 31, 1901, 46-34 miles were open for service, 23,816,084 
passengers carried, an average of 129,380 per day, and £128,416 
earned. 

At the Ringsend station the two steel stacks, each 220 ft. high, 
have recently been lined inside with ferro-concrete in place of the 
original fire-brick lining, which makes them much safer and more 
durable. These stacks and the framework of the buildings were 
constructed by the Riter Conley Co., Pittsburg. There are at present 
12 Babcock & Wilcox water-tube boilers erected, but provision is 
made for eight more. Whilst the six engines are all by the Е. P. 
Allis Co., of Milwaukee, and are of vertical cross-compound type, 
yielding each about 700 в.н.р. The generators, by the General 
Electric Co., are keyed on the engine shafts, five being multipolar 
direct current, and the sixth a 2,500 volt three-phase machine with 
revolving field. | 

Since the opening of the station. one of the engines has been fitted 
with a three-phase alternator in addition to the original direct current 
generator. This was done by removing the 31 ton flywheel and 
erecting a fly wheel alternator in place of same. In 1907, in order to 
meet the largely increased alternating load due to development of 
traffic on the coast lines, a 1,000 kw. turbo alternator was installed, 
the turbine being of Messrs. Willans & Robinson's manufacture under 
Parson's patents, the alternator being supplied by the British 
Westinghouse Co. A 250 kw. rotary converter, by the British 
Thomson-Houston Co., is also installed, as at times it is convenient 
to transform certain proportions of the alternating current to direct 
current in'this station, or vice versa. "There are also four negative 
boosters, but since the alteration in the Board of Trade rules regard- 
ing return circuits, these have been thrown out of operation. The 
switchboard extends on a gallery across the whole width of the 
engine room, and was built by the British Thomson-Houston Co. 

The sub-station equipments at Blackrock, Dalkey and Clontarf 
are in principle alike, differing only in capacity. That at Blackrock 
contains three rotary converters, each 200 kw. capacity, and nine 
transformers of 80 kw. each, divided into two sets of three, so that 
should any one of the three become disabled the other two could 
do the necessary work. 'The Dalkey sub-station contains four 
rotary converters, of 75 kw. each, converted Бу Mr. Parshall from 
the motor generators originally in this and in the Blackrock sub- 
stations, and one set of three static transformers with the necessary 
switchboard and instruments. The Clontarf sub-station, formerly 
а generating station, contains one 250 kw. В.Т.-Н. motor generator 
set, the motor being of the induction type; one 250 kw. rotary 
converter with a set of static transformers; and two rotary con- 
verters, which were adapted from the generators in the Balls Bridge 
station, and altered to the designs of Mr. H. Е. Parshall. 

From the power station at Ringsend a most comprehensive system 
of conduits has been laid. They consist of cement-lined iron pipes 
bedded in concrete, with manholes situated at convenient intervals. 
The conduits pass in a specially constructed tunnel under the Canal 
Dock close to the power station. Both the high-tension and feeder 
cables are carried in these, the cables being furnished by the National 

Conduit & Cable Co., of America. 

For the trolley wire in the centre of the system where the traffic is 

eavy, No. 00 Phono-electric trolley wire is employed, as this wire 
has been found to give very little wear even with a fast service of cars 
operating, and does not become crystalline and fracture, which is one 
of the troubles experienced with hard drawn copper after it has been 
erected for some time. In outlying districts the trolley wire is of hard 
copper, most of it of 00 В. & S. gauge; but all copper trolley wire is 
anchored at each suspension after it has been in service for two years, 
this anchoring having proved quite effective in preventing broken 
trolley wires from falling in the street. 


loue ONDI DUERME ANDE ISI TETPIZS SEC ини НН.) 

Electric Power for Dredging.—According to the “ Elec- 
trical Review and Western Electrician,” the American Dredg- 
ing Co. have contracted with the Southern California Edison 
Co. for electric power to be used for dredging San Francisco 
harbour. A minimum amount of 12,000 н.р. is to be supplied 
at a minimum cost of £3,000 per annum. 
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THE WALBROOK TELEWRITER EXCHANGE. 

Although the telewriter has been more extensively used in 
America than in England, the credit of inaugurating the first 
telewriter exchange belongs to this country. This exchange. 
which is at present only connected to about 50 subscribers, but 
contains provision for connecting up a further 750, is situated 
in the offices of the National Telewriter Co., Bucklersbury, 
London, and is being officially opened to-day by the Right Hon. 
the Lord Mayor of London. 
8 Since the telewriter has been employed to а limited extent 
for many years in this country and the United States—a de- 
scription of the Ritchie telautograph, as it was then called, 
was given in THE ELECTRICIAN so long ago as November 16, 
1900—-it is rather surprising that its use has been restricted 


==. 


Pencil 


cant. 
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almost entirely to these two countries, the more so as ће many 
advantages of the telewriter should appeal forcibly to certain 
sections of the public. As the instrument has not been 
prominently before our readers in recent vears, it may be as well 
here briefly to explain the principle on which it works. 

The main principle employed in the telewriter is that of 
producing two independent motions by the movement of the 
transmitting pencil, each motion causing a change of current 
in a circuit. At the receiving end these two varying currents 
produce independent motions, the resultant of which is a 
reproduction of the movement of the transmitting pencil. 

For transforming the motion of the transmitting pencil into 
the rotary motion of two shafts, the arrangement diagram- 
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Fig. 2. 


matically shown in Fig. 1 is adopted. This illustration is self- 
explanatory. Each of the shafts shown has rigidly attached 
to its lower end a lever carrying a contact roller connected to 
one of the two line conductors. This roller passes over the 
contacts of a rheostat (see Fig. 2), thereby varying the current 
flowing in the line, the earth serving as the return conductor. 
At the top of Fig. 2 will be noticed the receiving apparatus, the 
moving coils of which are controlled by springs, and take up a 
position in accordance with tho current flowing in each circuit, 
By connecting the receiving pen to the shafts by a link motion 
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identical with that in Fig. 1 the motion of the transmitting 
pencil is thereby reproduced. 

The paper is fed at the same instant at the receiving and 
sending stations, at the latter mechanically and at the former 


electrically. In Fig. 3 (left-hand side), which shows an interior | 


view of the transmitter, will be noticed a finger lever O, con- 

nected at its inner end bv a rod to the paper shifter P. When 

the lever O is moved to and fro between its stops, the paper 
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Fic. 3.—INTERIOR VIEW OF TRANSMITTER. 


shifter rocks to and fro and feeds paper over the platen Q 
at each movement. Actuated also by the lever O is a switch 
which, when closed, operates a relay at the receiving end and 
feeds the paper forward one step. Тһе relay В (Fig. 4) also 
controls a circuit which includes the field magnets W, X and 
the pen-lifter Y. 

' At the transmitter, movements are made both on and off 
the paper, and it is necessary to provide means for raising and 


| 


contacts are closed at L, which completes a circuit through 
the break and primary winding of an induction coil, M. This 
coil has differential secondary windings, а and 6. These are 
included in the line'circuits, but in relatively reverse directions, 
so that at any given moment the induced current in one line 
will be in the opposite direction to that in the other; c and d 
are the windings of a choke coil also in the line circuits, the 
function of which will be referred to later. It will be seen that 
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whenever the operator's pencil is * on " the paper the induction 
coil: M is brought into operation, and an alternating current 
induced in the secondary windings is superimposed upon the 
writing currents passing through the lines, At the receiver 
this alternating current passes through the differential windings 
of a vibrator, N, and the moving coils О, Р. The vibrator has 
over its core а reed, e, upon which rests a weighted lever, /, the 
contacts of which shunt the winding of the.pen-lifter Y. When 
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Fic. 6.—Inrenion View or RECEIVING (INSTRUMENT. ЧЩ M 
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Fia. 6.—TELEWRITER AS INSTALLED 
ON SUBSCRIBERS’ PREMISES. 


lowering the receiving pen accordingly. This is accomplished | the transmitter platen is depressed, the current from the indue- 


by sending a superimposed alternating current over the lines. 
Referring to Fig. 4, J is the hinged platen over which the 
transmitter paper passes. It is held in its upward position by 
spring K, and is brought to its downward position by the pres- 
sure of the operator’s pencil in writing. In the latter position 


| tion coil M causes the reed e to vibrate. 


This increases the 
resistance between the contacts of e and fato such an extent 


that current passes through the winding of pen-lifter Y, causes 
its armature to be attracted, and allows the receiving pen to 
rest upon the paper. When the induction coil M is inactive, 
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the contacts of the vibrator М are at rest, forming a shunt of 
such low resistance that the pen-lifter Y is inert. Under this 
condition, a spring moves the armature of Y forward, and 
thereby raises the pen from the paper. To prevent disturbance 
in neighbouring circuits; the alternating current is confined to 
the lines by means of the condenser U and choke coil V. The 
condenser forms a path for this current, and the inductance of 
V prevents it passing to earth. | 

The receiving pen, when not in use, is held in the ink well 
by the rod I (Fig. 5). It is also brought to this position every 
time the paper is shifted, and is thus kept fully supplied with 
ink. The line currents are taken from & small secondary 
battery, which by a switch (operated by the finger lever О, 
Fig. 3) is connected to and charged from the electric light supply 
when О is in the receiving position. When the transmitter 
is in use this switch disconnects the battery from the lighting 
supply and connects it to the rheostats. The instruments are 
calibrated for circuits of a fixed resistance, and the lines are 
made up to this with added resistance. | 

Fig. 6 shows a telewriter in use, whilst Fig. 7 illustrates the 
switchboard installed at the Walbrook exchange. This 1s 
operated in identically the same manner as an ordinary tele- 
phone board, the subscribers telling the operator the number 
required by means of the telephone noticed hanging at the 


side of the instrument in Fig. 6. 


RECENT DEVELOPMENTS IN TELEGRAPHY AND 
TELEPHONY.* | 


BY SIR JOHN GAVEY, C.B. 
(Concluded from page 442.) 


Siemens & Halske, in Berlin, have devised an automatic system 
in which, by means of suitable apparatus, the message is printed by 
the receiving apparatus direct by photographic methods, an electric 
spark momentarily illuminating the required letter. The alphabet 
is stencilled on a revolving disc, and the arrangements are such that 

the electric spark passes only when the letter corresponding with 

the ‘arbitrary signal is in the right position for printing. Figs. 1 
and 2 illustrate the automatic apparatus of Messrs Siemens & 
Halske. 

The Western Union Telegraph Co., in America, have introduced 
extensively a system known as the Barclay automatic type printing 


Fia. 1.—Sremens & HAISKE’S TRANSMITTER FOR HIGH-SPEED 
PRINTER. + 


At the sending end the code of electrical signals adopted 
long and short intervals, either marking or spacing, 
the various letters of the alphabet. Every letter is 
rrent alternations, but the receiving apparatus 
is so designed that, although every current acts on an escape wheel 
that makes a momentary contact with certain selecting relays, only 
those of long duration effect any movement in thelatter. There are 
32 printing magnets which act as the keys of a typewriter, and cause 
thefmessage to be printed direct оп the receiving instrument. 
Although any one of the systems described or referred to can be 
made to do excellent work, the actual selection of the apparatus 
best calculated to meet the requirements of any country depends 
entirely on local conditions. To what extent uniformity of practice 
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Г 
In the beautiful writing apparatus designed by Pollak and Virag | capacity, which reached 0-3 mfd. per mile when insulated with gutta 
a slip is perforated by suitable means with nine rows of holes of vary- | percha, and the great cost of the material, were only used in special 
ing sizes. Suitable flexible brushes make contact through these | cases where strategical or other imperative reasons rendered such a 
holes between batteries and the line wires, and thus cause currents | course necessary. The introduction of dry paper as an insulating 
of different E.M.F.s and duration to circulate over the line, and to | material profoundly modified the situation. The electrostatic 
act on two telephone receivers at right angles to one another. Rays | capacity of suitable paper is not very much greater than that of air, 
of light are reflected from one to the other and on to a photographic | and wires wrapped with paper, cabled, thoroughly dried and enclosed 
slip, and the written messages, which can be transmitted at 600 to | ina lead sheath are not only available for long underground telegraphs, 
1,000 words a minute, appear developed and fixed on the sensitised | but it is not too much to say that without them the modern develop- 
paper, which emerges from the dark closet of the apparatus. ment of the telephone would have been wholly impossible. The Post 


Office has within the last few years laid 138,000 miles of paper 
insulated wire underground for telegraph purposes alone, and to 
illustrate the bearing of this material on telephone progress it may 
be added that, between 1900 and 1902, before a single subscriber had 
been secured, the Post Office laid 240,000 miles of wire underground 
as the first step in the development of the London system. The 
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Fie. 3.—Unrt ов 100 LINE SWITCHES (HALF OPEN), AUTOMATIC Fic. 5.—Line SWITCHES WITH Bank оғ SPRINGS, AUTOMATIC 

EXCHANGE. EXCHANGE. с’ 
There are numerous type-printing instruments for the distribu- 
tion of news, which, however, are so well known that further reference 
to them is unnecessary. 

The effect of conductor-resistance, electrostatic capacity, self- 
induction and insulator-resistance (or its reciprocal leakance) was 
next discussed by the lecturer. Overhead wires, for many years 
almost exclusively used for telegraphy, and even now the only 
conductors that serve satisfactorily for really long-distance telephony, 
possess the advantages of low resistance, which can be diminished 
to any reasonable degree hy the use of copper and by increasing 
the size of the conductor. Their electrostatic capacity is small, say 
from 0-013 to 0-014 mfd. per mile, and their self-induction is relativel y 
great. Their use admits of attaining the maximum specd in tele- 
graphy ; and perhaps the most important limiting factor in this case 


mileage of underground wire laid by the Post Office in Great Britain 
for telephones is now increased to 521,000 miles. By no other known 
means could such a service have been provided, and these facts 
emphasise the connection between paper insulation and telephone 
development. 

Submarine telegraphy is not susceptible of the many develop- 
ments that have been possible with land-lines. The high electro- 
static capacity, varying from 0:3 to 0-4 mfd. per mile, and the very 
long lengths that are necessary to connect the great continents 
of the world, rendering the use of any but the most delicate apparatus 
impossible on long cables. The receiving instruments originally 
invented by the late Lord Kelvin, then Sir William Thomson, are 
still the only apparatus available for the reception of messages on 
long transcontinental cables, and so far it has not been found possible 


Fia. 4. 


AUTOMATIC EXCHANGE LINE SWITCH. 


Fig. 6.—Grovur ок Connectors, AUTOMATIC EXCHANGE, 


is the self-induction of the receiving apparatus, which would be a 
useful factor if distributed over the line, but which tends to act as a 
choking coil when massed at the extremity. This self-induction in 
the case of the Wheatstone receiver amounts to as much as one 
henry, and its effect in prolonging the current, combined with that 
due to the capacity of the line, is neutralised to some extent by 
inserting a shunted condenser between the instrument and the 
earth. 

Overhead telegraphs are subject to serious interruptions. But on 
the other hand, until recently, underground wires, owing to their 


materially to increase the speed of working except, of course, by 
increasing the dimensions and cost proportionately. Attention has 
been devoted to eliminating disturbing elements and perfecting the 
signals by the use of automatic transmission and by the use of 
curbing devices at the receiving end. The introduction of repeaters 
at intermediate points where cables land at suitable localities has 
recently become possible, and it may be that methods of distributed 
induction may ultimately be of some value. 

In ordinary telegraphy when transmitting through an overhead 
line the frequency of the current alternations is only 180 per second 
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Table of Equivalents based on Attenuation and Empirical Formule respectively. Tests made with the Standard Apparatus described in the 


Schedule to the Agreement dated 1905 between the Post Office and the National Telephone Со, 


Constants 
| per mile of loop. 


Type of line. 


No. of miles of ` | 

various types of : Limiting distance 
conductors giving | based on speech , ,. .. | 
equal transmission | limit of 43 miles | Limiting distance timit of 43 miles 
to 1 mile 20 Ib. standard cable. т | standard cable. 
empirical formule. ' 


| Limiting distance 
based on speech 


R. К. L. cable. (Calculated | (Calculated from Observed experi- 
Ohms. Mfd. | Henrys. from Pupin's and | preceding column.) mental values. 
| Campbell’s formule) 
Underground A.S.P.C. Cable. Miles. | Miles. 
10 lb, cable ............. 175.54 | 0-07 0-001 0-61 26 25 | 26 
20:50 uw ewes 86-0 0-055 0-001 1.0 43 43 43 
E Па 42-0 0-056 |0-001 1-47 63 66 83 
ЗО е 25-0 0-063  |0-001 1-83 79 72 SN 
ээ „э 17-0 0-058 0-001 2.45 105 9] eee 
150. (Ge арены 11-7 0.065 10-001 2.95 127 113 127 
200... Sas. асе, 875 | 0:07 0-001 3-5 151 150 т 
Submarine Cable. 
160 lb. Cu and : 
300 ,, С.Р. per knot...... 12.9 0.12 0.00165 2.3 99 97 88 
С.Р. Quad. 
40 Ib. Cu per mile ...... 43-0 0-128 0-001 0-95 41 36 39 
Aerial Wires. | | 
100 Ib. Cu Open ......... 18-0 0.00608 | 0-0039 8-45 363 357 а 
100 4. nus Ca^ ине 11.9 | 0-00839 | 0-00376 11-7 503 490 ‚ 473, 
200 ss: oer чуу о са 9-0 0.00862 | 0-00366 14-7 632 613 |. 626 | Means of 
300 ээ уу 39/07 СЕТУ: 6-0 0-00893 |0:003545, 21.0 903 844 | 903 » several 
400 у у; Ga смузи 45 0.00919 | 0-00344 26-1 1,122 1,056 ' 1,075 trials. 
60, ,  ,  ..... 2.97 | 0.00958 |0-00331 36-8 1,582 | 1,443 d i 
| Pu | as ot determine 
800 999 99 PO nt on | 2.25 0-00987 0.00322 | 45.8 1,969 1,804 (isoprene 


for 450 words per minute, and the current has actuated the apparatus 
at the further end before the battery connection has ceased. Another 
condition, however, is introduced when a conductor is used for 
telephonic speech in which a maximum frequency of 1,800 to 2,000 
vibrations per second has to be dealt with. In these cases the 
transmission from the telephone assumes complex wave-forms, 
and the effect of even a moderate capacity becomes far more marked 
than in the case of telegraphic transmission. If the “capacity be 
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Fic. 7, —CINTERNAL CONNECTIONS OF LINE AND MASTER SWITCHES. 


sufficiently great and the line sufficiently long, the following wave 
Overtakes the lagging tail of the previous one, they blend more or 
less together, and having lost their distinctive character they fail to 
Impress on the receiving telephone the distinct character of the 
sound from which they emanate. A few years ago I had, in con- 
Junction with the Engineer-in-Chief of the National Company, Mr. 
Gill, to fix certain standards of speech which had to be maintained by 
the two administrations working the telephone system in this country, 
and after a series of practical tests, which were found to accord 
most closely with theoretical calculations, we found the results 
shown in the accompanying table to represent the practical limits of 
ordinary commercial speech on various classes of conductor, both 
overhead and underground, when no special steps were taken by 
artificial means to overcome the deleterious effects of capacity. By 
endowing a circuit in which an electrical wave was in movement with 
sufficient self-induction to prevent the tailing and consequent 
distortion of the wave, the limit of speech would be materially 


increased, as the attenuation due to resistance alone would have to be 
provided for. The British Post Office has recently laid a cable with 
distributed inductance between England and France which will 
increase the range of speech about four times as compared with a 
similar type of unloaded cable. 

The problem of connecting two subscribers’ lines at an exchange 
is a very simple one when a small number of subscribers only are 
concerned, An electrical indicator of the shutter type to announce 
a call, flexible conductors to connect any two lines by means of 
plugs and spring jacks, electrical bells to са] up subscribers, and the 
equipment is complete. The problem is a serious one, however, 
when, as is now the case, the number of telephone subscribers in в 


Fig. 8.—Detaits or MASTER SWITCH, AUTOMATIC EXCHANGE. 


large city runs into five or frequently six figures, when the area 
covered, like that in London, amounts to 640 square miles, when it 
has to be served by 60 to 100 separate exchanges, between all of 
which intercommunication must be provided with the minimum 
amount of delay. Add to this the interurban communications 
between all the principal cities in the country, and the fact that 
practically the major part of the business of the 24 hours is con- 
centrated in about 2$ hours in the morning and a similar period in 
the afternoon, and the difficulties to be solved become faintly 
apparent, even to the uninitiated. 

Apart from minor improvements in the calling indicators and 
other details, each of which added its quota to the gradual perfection 
of the service, perhaps the most marked advance that was made, 
when exchanges grew in size, was the introduction of the so-called 
multiple switch. Before its introduction, each operator had the 
care of, say, 100 subscribers whose lines terminated in front of 
her. She could connect any two of these 100 directly, but as soon 
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as a connection had to be made to another position a subsidiary 
junction line had to be brought into use and the services of another 


attention to the design and perfection of an automatic telephone 
in which each subscriber, by a simple method of manipulation, 
operator invoked to complete the connections. 'To obviate this | may, without the intervention of an operator at the exchange, 
difficulty as the number of positions and subscribers increased, the | obtain direct access to any other subscriber connected with the 
multiple switch was designed. The lines of, say, 100 subscribers | service. One of the earliest systems of this type was known as the 
are then terminated on one operator's position; but on a large | Strowger, and by the courtesy of the Automatic Electric Co., of 
panel above these local jacks the whole of the 10,000 or more lines are | Chicago, the owners of the patent rights, and of the British Insulator 
connected to a series of jacks within reach of the operator, and this is | and Helsby Co., of Prescot, the lecturer was able to illustrate the 
repeated at every operator's position, so that а line on any position | working of the system. Each subscriber's line terminates on a 
can be directly connected with any of the other lines on the exchange | line switch which forms part of & group of 100 switches. This 
by the operator who answers the call. switch is connected by ten circuits, the equivalent of the plugs and 

A further improvement was the “common battery system." In | cords in a manual board, with a series of selectors each accom- 
this, the form of manual exchange equipment now considered the | modating 100 junction lines. According to the size of the exchange 
most satisfactory, the shutter indicators are replaced by glow-lamps | there may be two or three sets of selectors connected similarly by 
placed immediately over the jacks. When a lamp lights it indicates | means of junction circuits, and finally, there is à connector, a some- 
а call, and the operator, without doubt, hesitation or delay, forth- | what similar instrument, which makes the connection between the 
two subscribers Each telephone has a dial with finger holes and 
numbers. On temoving the telephone from the hook the procedure 
is as follows: If, say, No. 4852 is wanted the caller inserts his finger 
in hole 4 and revolves the dial up to the limiting stop. This actuates 
the line switch which causes & connecting plug to enter the springs 
of the first disengaged junction leading. to: the selector group of 
4000. The same action follows in sequence with 8, 5 and 2, the 
final movement of the connector making thé connection if the 
required subscriber is disengaged. If he be through to another, в 
busy back signal (a vibratory current) is given. "When the connec- 
tion is made and the conversation is complete, the hanging up of the 
telephones restores the connections to the normal. 'This method 
has had considerable development amongst the independent tele- 
phone companies in America. Figs. 3 to 9 show various parts of tho 
equipment. 

On the subject of the future development of telegraphs and 
telephones, few of those acquainted with the subject would venture 
to dogmatise, but certain statistics I have prepared will convey to 


| you possibilities far more pregnant than any amount of speculation. 
Rel.L 


The following figures, for the years 1902 and 1907 respectively, 

have been gathered from authentic returns, and they embrace 

ЕЕ information from every country of importance throughout the world. 
R.L, 


— — 


Telegraph and Telephone Stattstics.—Wire Mileage. 


Nem: 1902. | 1907. Increase. 
T ELEGRAPHS. 
Land wires so 3,659,659 | 5,038,981. | 1,379,322 
Submarine cables . 212,894 259,000 46,106-=21.6%. 
pm TELEPHONES. 
= |%їгө................... 7,467,417 | 19,839,537 | 12,372,120 
' T Subscribers’ stations| 3,534,036 8,406,336 4,873,330 


It will be observed that although the development of the telephone 
service is taking place with giant strides, telegraphs, both land and 
submarine, have shown remarkable growth in the intervening period 
of five years, notwithstanding the keen competition of the telephone. 
The great increase in the latter service, however, has taken place 
within a relatively limited period of time. 

Time does not admit even of reference to many subjects of interest, 
such as combined telegraph and telephone working on the same wires, 
the use of repeaters to increase the speed of working on long lines, 
modern fire-alarm systems, railway signalling, &c., but I trust that 
what I have said will show that this, one of the earliest branches 
of electrical engineering, is not stagnant, but, on the other hand, 


Line Bank 


Fic. 9.—INTERNAL CONNECTIONS OF С.В. CONNECTOR 

Rel.L., Release line. V.L., Vertical line. R.L., Rotary liue. V.R., Vertical relay. 
R.R., Rotary relay. A,Sbaft. Н, Hub. Ру, Pawl. Ро, Pawl. V.A., Vertical armature, 
R.A., Rotary armature, V, Vertical magnet. R, Rotary magnet. Tı, Upper tooth. 
Та, Lowertooth. D D., Double dog. F.D., Fixed dog. P.W., Private wipers. V.W.,Vertical 
wiper. R.W., Rotary wiper. а,Ь, с, d, КаМе switches, SA., Spider arm, В, Pivot, 


С, spring. F, Finger, F.S., Eecapement springs. P,A.,jPrivate armature. X, Stop. із very much alive; it is served by some of the keenest and most 
P.M., Private maguct, Y.A.. Armature. Y}, Coil. Уз, Coil. G.R., Ringer relay. 
Z.A.. Armature, 21. Coil. Z4 Сой. C, Condenser. D, Condenser. 


advanced of electricians, and it is absorbing annually a large amount 
of capital which it is turning to good and profitable use. 

Brief reference was finally made by the lecturer to wireless 
telegraphy, the work of Marconi, Poulsen and Lepel being specially 
mentioned, and a number of ship and station equipments being illus- 
trated. By substituting a telephone transmitter for the ordinary 


D.F., Finger, 
S.F.. Finger Stop. N.P., Normal ровї, 
S.A.L., Lever side switch arm. У.А.Е., 


Rel,M., Releuse magnet, C.S., Coiled spring. 
8.А., Arm side switch, S.L., Link side switch, 
Finger vertical armature, O.N., Off normel. 


with inserts the answering plug into the jack. At the subscriber's 
office no special calling apparatus is needed. The lifting of the 


telephone from the hook automatically lights the lamp. The 
electrical energy in common battery systems is provided by accumu- 
lators at the exchange, instead of by primary batteries at each sub- 
scriber’s office, and not only is the cost of the exchange infinitely 
small as compared with the old system of providing separate batteries 
for each subscriber, but the further advantage follows that the full 
energy is always maintained and available on every circuit, a condi- 
tion almost impossible to fulfil even under the best organisation when 
thousands of primary cells scattered over a great city have to be 
looked after by linemen. Similar automatic arrangements are in 


use on the junction lines connecting the various exchanges necessary 
for the effective service of large cities. 


In the period during which the ordinary telephone equipment 
has undergone the above modifications, inventors have turned their 


telegraphic key, it has been found possible, the lecturer said, to — 


transmit actual speech a distance of 30 or 40 miles, whilst the limit 
of wireless telegraphy may now be placed at perhaps 5,000 miles. 


Rail Corrugation.—In referring last week to the interesting 
pamphlet on this subject which has been prepared by Mr. J. H. 
Briggs, the inadvertent use of the word “ this” for “ the" 1n 
the 13th line of our note made it appear as if friction from any 
cause would result in chattering, whereas Mr. Briggs in his 
pamphlet shows that the chattering can only arise from throat 


friction resulting from the downward motion of the leading 
outer wheel. s Ж | 
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i ELECTRIFICATION OF THE CENTRAL ARGENTINE | 
RAILWAY WORKSHOPS. 


The Central Argentine Railway Co.’s locomotive, carriage and 
waggon works at Rosario de Sante Fé cover an area of 110 acres and 
give employment to about 3,500 men. They are equipped with every 
description of plant necessary for the construction and repair of rail- 
way rolling stock, and practically the whole of the rolling stock for this 
important railway, with the exception of the actual construction of 
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Fio. 1.—PowER STATION ог CENTRAL ARGENTINE RAILWAY WORKSHOPS, |. 


locomotives, is turned out by these works. At present about 165 
locomotives, 725 passenger coaches and 6,100 waggons pass through 
the shops for repairs in the course of a single year, in addition to an 
annual output of new stock of about 60 passenger coaches, including 
dining and sleeping cars, and 1,500 waggons, chiefly of the covered 
type of from 18 to 40 tons capacity. 

In 1906 important extensions were in contemplation, and it was 
decided to convert the whole of the works for electric driving, and 
also to supply, from the same central station, power and lighting to 
grain belts and elevators (having a frontage 
of about 1j miles on the river Parana), to a 
sawmill situated about а mile from the shops, 
and to two terminal passenger stations and 
the extensive goods and sorting yards in 
Rosario. The British Westinghouse Electric 
& Mfg. Co. secured the contract for the plant 
and equipment. | 

_The power station (Fig. 1) is situated prac- 
tically at the centre of the works, and measures 

116 ft. by 91 ft. 6in. The boiler room con- 
tains four Babcock & Wilcox boilers, each 
having a heating surface of 5,764 sq. ft., and 
an evaporative capacity, when burning coal, 
of 20,000 Ib. per hour, the steam pressure being 
185 Ib. per square inch. Integral super- 
heaters, capable of superheating the steam 
Up to 150°Е. at the boiler stop valve, are 
fitted. Hand-fired grates were adopted with | 
а View to burning sawmill refuse, but overhead . 
steel coal bunkers, of a storage capacity of 
200 tons, have been installed, the coal being 
taken direct from the, waggons by a telpher. 
The ashes are removed from the ash cellar. 
below the firing floor to an outside pit, whence 
they are picked up by a telpher. 

~he economiser and pump room adjacent to the boiler room con- 
tains a Green’s economiser of 480 tubes arranged in two halves, with 
the usual by-pass flue underneath, three Hall steam-driven com- 
as feed pumps of. & capacity of 4,000 gallons per hour each, & 
кл hot-water meter and a Rankin filter and Row’s patented 
= water heater. The steel chimney is of the self-supporting type, 

rise3 to a height of 150 ft. above the base, with a diameter of 
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.8 ft. inside the fire brick lining, this lining being carried right through 
to the top. А forced draught fan has been provided for increasing 
the draught when burning sawmill refuse. A single main with sec- 
tioning valves serves the whole of the boiler room, the engine branches 
being taken from this through the partition wall. The feed pumps, 
&c., are supplied from an auxiliary main parallel to the main header. 
A ring feed main is carried along the front of the boilers, each piece 
of apparatus in the feed system being provided with a by-pass. 

The plant already installed in the engine room (Fig. 2) consists of 


| three 500 kw. and one 200 kw. Bellis- Westinghouse sets, foundations 


being provided for a fourth 500 kw. unit. The engines are triple 
expansion, working with steam at 180 ]b. pressure at the stop valve, 
and having a speed of 300 and 375 revs. per min. respectively. 
Exhaust is to atmosphere at present, but provision has been made 
for the addition of surface condensers should these subsequently 
be found desirable. The generators are three-phase 550 volts, 
50 periods, and each, with its engine and separate exciter, is 
mounted on a combination base-plate. Motor generators, each 
of a capacity of 150 kw., are installed for providing direct current at 
440 volts for overhead cranes and surface traversers. High-tension 
transmission has been adopted for power and lighting outside the 
works, and six single-phase 125 k.v.a. 550 to 3,300-volt step-up 
transformers are instaHed in the basement. 

The switchboard galleries extend along the greater part of the 
length of the engine room, the low-tension and direct-current board 
being situated on the lower and the high-tension gear on the upper 
gallery. The low-tension board includes generator, low-tension 
feeder, direct-current feeder, transformer, load and motor-generator 
panels, while the high-tension board consists of six transformer and 
seven feeder panels. All the alternating-current switches are of the 
oil-break type, and those on the generator and feeder panels are pro- 
vided with overload and time-limit relays. Each of the 25 feeders 
is provided with choking coils and lightning arresters and has also 
its own integrating wattmeter, so that the consumption of each 
department may be recorded. Isolating plugs connect the high- 
tension switches to the ’bus bars; the withdrawal of these plugs 
isolates any panel from the rest of the board. The outgoing feeders 
are, with one exception, carried overhead. They consist of hard- 
drawn stranded conductors with a weather-proof covering. A 10-ton 
three-motor overhead crane, also fitted with hand motion, runs the 
length of the engine room, and the usual auxiliary apparatus, store- 
rooms, offices, &c., make the station up-to-date in every respect 

Group driving has been adopted in the larger portion of the-fitting 


‚ and turning shops, but in the sawmills and other departments, as well 


as for the large tools, such as wheel lathes, the individual drive is 
general. The motors, which are of both the squirrel-cage and the 
: Slip-ring type, range in size from 2 н.р. to 150 H.P. Up to the pre- 
sent about 160 motors, aggregating some 2,600 н.р., have been put 
to work. These figures will, we understand, be considerably in- 
creased when the extensions now it. progress are completed | 


Ею. 2.—Va1Ew or ENGINE Room. 
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The wiring, except in the case of the sawmills, where screwed iron. 
barrel has been largely adopted, is by means of open insulator work. 
The distribution boards have one main switch with fuses on the 
separate motor circuits, an additional switch and fuse being mounted 
near each motor. The lighting circuits are supplied from 550 to 220-volt 
step-down transformers, an intermediate tapping being provided in 
the low-tension side of the latter for 110-volt-arc circuits where these 
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are desirable. Flame arc lamps have been installed in the majority 
of cases, but enclosed lamps have also been installed where they have 
appeared more suitable. Seven transformer sub-stations are at 
work, or in course of construction, at various outlying points, for the 
supply of light and power to the grain elevators, sawmills, stations, 
&c., already mentioned, and when the system is completed the power 
and lighting arrangements of the Central Argentine Railway at 
Rosario will be at least as up-to-date as those of any system in the 
United Kingdom. 

The electrification may, we gather, be said to be an unqualified 
success. The cost of power has been reduced and the output of the 
shops has been increased. Piecework prices—which form the larger 
part of the wages bill—have been considerably reduced without 
lowering the earning capacity of the men. These results have, of 
course, in some cases been obtained by increased speeds. 

The plant was supplied to the specification of the railway com- 
pany’s consulting engineers, Messrs. Livesey, Son & Henderson, and 
erected under the supervision of the railway company’s mechanical 


engineer, Mr. Harry Pearse, by the British Westinghouse Electric & 
Mfg. Co. 
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new transmitter here shown Мг. A. Frederick Collins, ће well- 
known inventor in the"field of wireless telephony, has tried to 
combine in an instrument large volumes of energy and varia- 
tions of these volumes to such an extent as to make the trans- 
mission of speech clear and articulate. With this new trans- 
mitter the objection stated above, namely, that in a solid back 
type the solid back vibrates in unison with the diaphragm, thus 
decreasing the amplitudes of the variations, is eliminated. 
Further, the effect of the amplitude of the variations is in- 
creased to such an extent that in many tests the voice was 
received four times as loud as when an ordinary transmitter was 
used, thus making it possible to shunt part of the energy through 
the transmitter; by varying this part the same effect can 
be produced as by varying all the energy through the ordinary 
solid back type. 

This accounts for the very good results obtained by the 
inventor in his long-distance wireless telephone tests where 


upwards of eight amperes have been used in the aerial wire 
system. 


A NEW WIRELESS TELEPHONE TRANSMITTER. 
BY WILLIAM DUBILIER. 


In almost every transmitter thus far conceived the action is 
produced by the variations of pressure on loose contacts, but 
the limit 18 soon reached with the ordinary transmitter in re- 
gard to the amount of energy it will carry. Many difficulties 
arise when large amounts of energy are utilised. In order to 
overcome this difficulty several attempts have been made to 


Fig. 29.— GENERAL VIEW OF INSTRUMENT. 


The construction of the instrument is as follows: Referring 
to Fig. 1, the two diaphragms a and b oppositely disposed are 
rigidly held on the brass frame so that they can vibrate freely. 
Upon these are screwed the finely polished carbon surfaces ¢ 
and d, which form the sides of the cavity containing the carbon 
granules shown in e. These granules form the loose contact 
between the polished carbon surfaces. To the centre of the 
brass frames are screwed the tubes / and g which lead around 
to one mouthpiece A. The vibrations are divided up in f and 9, 
and act on the diaphragm in opposite directions, thus causing 
these diaphragms to act simultaneously against and away from 
each other. Thus it may be seen that instead of a single 
diaphragm vibrating and compressing the carbon granules we 
have two diaphragms operating against each other and on the 
same granules, producing an amplitude of variation far in 


Fic. 1.—Cross-SECTION OF COLLINS TRANSMITTER. 


obtain a stronger effect or change by a number of loose contacts 
or several diaphragms being effected from the same mouth- 
piece. In all these cases, however, it was found that where 
more energy can be varied distinctness is sacrificed, that is to 
say, where we increase a number of diaphragms we decrease 
the clearness of articulation. However, à compromise can be 
made between the two, and if a proper combination is obtained 
better results can be had than when a single transmitter is 
used. ша! these combinations, however, and in fact in almost 
every transmitter yet designed the contacts are generally placed 
behind the diaphragm, and consequently only the increasing 
and decreasing of pressure on the side of the diaphragm are 
utilised. In the solid back transmitter a large amount of 
energy 1s lost due to the vibrations of both the diaphragm and 
the back in synchronism, that is to say, that they both vibrate 
to and fro and in the same direction at the same time. 

From this it can be readily reasoned that a large proportion 
of the vibrations or variations is wasted. Many attempts 
have been made to overcome this loss, utilising the vibrations of 
the diaphragm in both directions by constructing double acting 
microphones, but none of these instruments have come into 
veneral use. 

Many transmitters have been constructed with several dia- 
phragms, but all of these seem to have the drawbacks men- 
tioned above and tend to make speech inarticulate. In the 


Fic. 3.—WaTER-CVOLED ТУРЕ. 


excess of that which can be accomplished with a single dia- 
phragm. Fig. 2 is reproduced from a photograph of the 
instrument. 

Many combinations of these instruments have been tried 
with surprisingly good results. Mr. Collins has constructed 
a transmitter with the granular holder cooled by a flow of water 
(Fig. 3), and with this arrangement it has been in constant 
operation for 12 minutes, allowing the high frequency current 
to pass through it; this current indicated 4 amperes on the 
meter placed in series with the aerial. During this test there 
were little variations in the clearness of articulation from the 
first to the last second, and the experiment proved that the 
instrument can be used for almost any reasonable length of 
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time. As patents are being applied for, the details of con- 
struction of the water-cooled type cannot be given at present. 

Another experiment was successfully tried with four trans- 
mitters connected in parallel and directly in series with the 
aerial wire system. When the Collins revolving oscillation 
arc (described in THE ELECTRICIAN of March 4th) was used on 
this system, currents as high as 15 amperes were obtained. 
The four transmitters connected in parallel were placed in 
series with the earth, and used continuously for over 15 minutes 
for making tests. During this time articles from various tech- 
nical papers were read and recorded at the receiving end, and, 
when compared, there were found to be only four mistakes out 
of two pages of ordinary reading matter. In Fig. 4 the four 


Fic. 4.—Four TRANSMITTERS IN PARALLEL USING A SINGLE 
MOUTHPIECE. 


transmitters are shown with a single mouthpiece ; due to the 
construction, this combination is equivalent to eight of the 
solid back transmitters. 

Long distance wireless telephone tests will be made before 
long with this microphone, and from the results already ob- 
tained it is believed that the record for telephony will be broken, 
wire or wireless. 


THE DAIMLER “K.L.P.” PETROL ELECTRIC 
OMNIBUS. 


An interesting type of petrol electric omnibus, embodying 
several novel features, has recently been developed by the 
Daimler Co. under the patents of Knight, Lanchester 
and Pieper, whence the abbreviated title “ K.L.P.” The 
Principal points aimed at in the design are reduction in 
Welght, with a minimum of unsprung parts, simplicity and 
accessibility of the mechanism and simplicity of control. «~ 

e novelty starts with the chassis, in that there is no chassis 
48 ordinarily understood, the frame being formed of the bottom 
or well of the body. This is built up of sheet steel rolled into 
à deep channel section (Fig. 4) the whole width of the base of 
the body. At the points of load application on the springs, 
cross members shaped and riveted to the steel well are fitted, 
these adding the necessary stiffening at the points required. 
To obtain torsional rigidity to meet all winding and twisting 
Strain on the frame a large rectangular steel tube is fitted in 
between the two sides of the steel well under the driver's seat 
and firmly riveted to it. This member also forms the petrol 
tank, and has a capacity of 25 gallons. 

At each side of this sheet steel frame, and under the top 
horizontal webs or seat line, are fitted the power units (Fig. 2). 
ose on the present omnibus comprise two four-cylinder. 
12 Н.р. (В.А.С. rating) engines of the new Daimler “silent 
Knight ” type, the crankshafts and frames of which are ex- 


tended, and on this the motors are fitted, the whole forming 
complete and compact self-contained units. Each motor. 
which is a shunt-wound six-pole machine, is nominally rated 
at 3 kw., but has a “ give and take " capacity of three to four 
times this rating. The drive from each unit (Fig. 1) is taken 
directly from the engine and motor shaft to a worm drive fitted 
to each wheel through a tubular cardan-shaft, no differential 
gear being used. 

Built up directly on the sheet-steel frame is the body, the 
framing of which is made entirely of sheet steel ; the side posts 
come straight down from top to bottom, no reduction of width 
taking place, thus giving a base at bottom the full body width. 
А battery of Tudor accumulators is carried, and the motors 
can act as motors or generators as required. At times of light 
running the motors act as dynamos, and charge the battery, 
but when the load is heavy the battery supplies power. Ве- 
versal is effected by the motors alone, and thus the usual 
change speed and reversing gear is eliminated. 

The road wheels are mounted on the extremities of a tubular 
cranked axle tree, and are driven by short live axles coupled 
direct to the worm wheels on the right and left-hand sides of the 
vehicle respectively. The axle tree is so designed that each 
road wheel and the worm gear by which it is operated are 
carried directly off the spring bracket—that is, the portion of 
the axle tree directly supporting the weight of vehicle. 


Fio." 1.—ОхЕ or THE PETROL ELECTRIC SETS WITH CovER REMOVED. 


‚ Between the wheel andiwormjcasing are fixed[{the} rear 
springs, and, as can be seen, this method of construction enables 
a maximum spring base to be used, the spring requiring to clear 
the wheel rims only. 

In view of the fact that one of the principal objects in design 
has been to reduce weight to a minimum, the employment of 
wheels of a larger diameter than hitherto used might appear a 
retrograde step ; but by the employment of specially designed 
suspension wheels it has beer possible to use 40 In. diameter 
wheels on the front axles and 48 in. diameter wheels on the 
rear axles; and, besides obtaining the great advantages due 
to large wheel diameters, not only have the weights of the 
wheels been reduced, but it is stated that a much larger factor 
of safety has been obtained. 

The unsprung weights: have been reduced to a very low 
figure, that below the rear springs being somewhat under 
10 cwt. and below front springs being about 5 cwt., as com- 
pared with weights on other makes varying from 5 to 7 cwt. 
on front axles and 16-23 cwt. on rear axles. | 

By the disposition of mechanism adopted, the height of the 
platform inside the body above the ground has been reduced to 
27 in., this being 5 in. to 10 іп. lower than the majority of 
existing types; also a ground clearance has been increased, 
being made equal to the axle clearance. This, with the large 
wheels employed, amounts to 15 in., against 104 in. minimum 
specified in the police regulations. The power units are slung 
in the track of the wheels, hence their ground clearance does 


of braking are possible :— 
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not enter into consideration; however, even here а 12 in. | connected to the two engine throttles. For running in a for- 
clearance is given. 


' ward direction the two motors are in parallel with the battery ; 
The battery and switchboard are carried underneath the the field regulation is controlled by a common rheostat. 


Ап automatic arrangement is provided to меш оует- 
harging of the battery. This consists of a solenoid device, 


which, when the battery voltage exceeds a certain value, acts 
(1) By bringing the lever on the steering wheel to strongest upon the throttle levers, reducing the speed of the petrol 


field position, when the momentum of the omnibus is absorbed : engines. Conversely, if the voltage falls below a certain value, 
by charging the battery ; (2) by magnetic brake operating on | the speed of the petrol engine is automatically increased. 


driver’s seat. 


Front wheel brakes are provided, and four separate methods с 
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Fic. 2.— GENERAL ARRANGEMENT OF ENGINES AND DRIVING GEAR. 


both cardan-shafts actuated bv one foot pedal, this simul- 
taneouslv de-clutching the engines ; (3) by a foot lever operat- 
ing the brake on front wheels ; and (4) by a hand lever also 
actuating front wheel brakes. 


For reversing, the motors are placed in series, and во an 
efficient low-speed combination ia obtained, giving a high 
torque and a perfectly balanced reverse drive. The parallel- 
series position is obtained by a single controller, the operating 
lever for which is within easy reach of the driver, but 1s not 
touched by him until change of direction is required. The 

iL | eu magnetic brakes and clutches оп both power units are in parallel 

\ | | with a single controller operated by а pedal. : 
oru (REE | ` * The radiator, placed in front of the vehicle, is connected with 
both engines, the circulation pump serving both units in com- 
mon. The pump is driven by a small 4 н.р. electric motor, 


Di | | A 
/ 


” ` E . . Е hs - © ~ t 9 
А. 9 ^ а -———— 
MU a oe ‘5 еа SO ee Il s 


-x e „ren 


A 

ГАТА — = инча. — — v 
y zr gau 
| | №8 1 B п BM UL y 


Кто. 4.—GENERAL VIEW OF DAIMLER PETROL ELECTRIC OMNIBUS. 


tomary position behind the radiator. 


| for 34 passengers. 
For the control of the omnibus there are two levers, placed 


on the top of the steering wheel—one connected up to the 


omnibus is seen in Fig. 4. 


this also driving a fan of ample capacity arranged in the cus- 


The total unladen weight, including 5 cwt. of accumulators, 
| complete ready for the road, is 3 tons 9 cwt., the police regula- 
Fro. 3.—Suowise THE CONTROL. tions allowing 3 tons 10 cwt. There is seating accommodation 


Fig. 2 shows the general arrangement. In Fig. 1 one of the 
| detachable sets is shown with cover removed, whilst in Fig. 3 
motor field controller, this lever entirely controlling the speed, the simplicity of the control is apparent. . A general view of the 
which varies between 3 and 14 miles per hour; the other is 
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SOME NOTES ON METERS OF THE THOMSON- 
HOUSTON TYPE.* | 


BY PAUL MAY. 


The Thomson-Houston meter owes its present position to 
the simplicity of its construction and its low price, although 
it must be admitted that its rivals have many good points. 
The more complicated types will work for six or seven years 
without any repairs; the Thomson-Houston meter, however, 
requires to be carefully examined and cleaned at least every 
two years, and sometimes oftener. The commutator and 
brush collectors usually require cleaning, but other parts are 
often found to need adjustment. A fresh meter is usually 
substituted in place of the old one, as the repairs cannot 
conveniently be carried out on the spot. This means finally 
considerable expense, as the meters often reach the repair- 
shop in a somewhat damaged condition. After a period of 
about five years, the meters] are generally in such a state 
that they are fit for the scrap-heap. In England, the mercury 
meter is very popular, but the mercury requires to be kept 
clean. Meters are therefore usually made to consist of cast- 
ings with suitable handles, so that they can be moved as 
required. In some cases, the Thomson meters have small 
openings, through which it is possible to gct at the commutator 
and brushes. But lower prices have been quoted latterly, 
and these small openings scem to have been omitted from the 
latest designs. Some makes of meter of this type have a 


A 
/ 4 


replaceable commutator, but this is unsatisfactory, as a new 


commutator seldom runs truly. The following notes are 
intended to show methods by which the depreciation of 
meters of this type can be much reduced. 

In order to start easily, the pressuro of tbe brushes must be 
very light. If a commutator consists of eight sections, and 
makes 100 revs. per min., there will be 48,000 breaks at each 
brush in an hour. The small sparks that result do damage to 
the commutator and brushes, as shown above, magnified about 
10 times. The particular meter from which the illustration was 
Prepared had been in use about 64 months, running 10 hours 
à day at three-quarters of full load. Every spark takes away 
а small portion of the surface of the brush /j. These particles 
elther fuse on the surface of the commutator or collect as small 
excrescences on. the forward edges of the various sections. 

ese excrescences are generally extremely hard, and are 
always much harder than the substance of the commutator 
sections and collectors, causing therefore a much increased 
Wear. At the brush /, exactly the opposite process takes place, 
and small particles attach themselves to its surface. This 
has the effect of wearing away the back edges of the sections, 
as at a, which appear under the microscope at these places as 
tough surfaces, covered with black spots. The excrescences on 
the brush have, on the other hand, a spongy appearance, but in 
Spite of this, they are none the less very hard. From this it 
would seem that particles are transferred from the brush f, to 
rush f^, and a considerable number of loose metallic particles 
Че (о e found both on the brushes and on the sections of the 
“Abstract of an article in the “ Elektrotechnische Zeitechrift." — - 
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commutator, which seems to show that the transference of the 
particles might be caused by friction, and not by the tie 
of the small sparks. But, as opposed to this view, we have the 
fact that the excrescence always appears on the negative 
brush, and the pressure of the brushes, which amounts to little 
more than half a gramme, seems quite insufficient to cause any 
loss due to friction. If the commutator and brushes are 
rinsed with distilled water (not too great in amount), a cloudi- 
ness is formed in the water, wbich persists even if the water 18 
allowed to stand for several days. With the ultra-microscope 
it is possible to see fine metallic particles suspended in the water, 
which seem to be in a state of continual motion, and reflect 
more or less light according to their position. Obviously this 
is a colloidal solution, which can be prepared, as is well known, 
by electrical methods. It is possible that a similar electrolytic 
action takes place between the brushes and the commutator 
sections, and the following experiment is of interest in this 
connection. Take a meter which shows signs of deposit on the 
negative brush; reverse the shunt connections, and also the 
connections of the series coils. The meter will continue to 
revolve in the same direction as before, but the polarity of the 
brushes is changed. It will then be found after some time that 
there is a complete reversal of all the processes, and the deposit 
will gradually transfer itself to the other brush, which was 
originally positive and has now become negative. 

If a Thomson-Houston meter is put for some time on alternat- 
ing current, deposits gradually take place both on commutator 
and brushes, and there is also a slight pitting. When rinsed 
with distilled water, thore are as before signs of а colloidal 
solution. | 

As the deposit increases, so does the wear оп the com- 
mutator; the brush collectors have an irregular hopping 
motion, and this results in increased sparking. In this state, 
a meter is not exactly worthless, but it registers too slowly, and 
errors of 15 or 20 per cent. at one-tenth full load often occur, 
an obvious loss to the central station. The question is what 
means can be taken to prevent this state of things. In the 
first placc, the natural period of vibration of tho ‘spring- 
collectors should be very short. Otherwise accidental oscilla- 
tions from one source or another may bring about a state of 
resonance, which would be aceompanied by very serious 
sparking. It is unlikely that the period of these accidental 
oscillations would be very short; they would be much more 
likely to be long.. Further, the pressure of the brushes on the 
commutator must be constant; the pressure should be pro- 
duced by a steel spring, which takes no part in conveying the 
current. The pressure between two sections of the com- 
mutator ought in: no case to exceed 2 volts ; otherwise there is 
a risk of a short-circuit between the segments. The self- 
induction of the armature coils should be kept as low as possible. 
Sometimes a meter will work for a long time without sparking, 
whereas another similar one of the same make soon becomes 
useless under the same conditions. This is due to the adjusting 
of the spring-brushes, which is done differently by different 
persons, In the hope of arranging for an easy start on light 
load, the brushes are sometimes made to press too lightly on 
the commutator. In order to be independent of these chances 
it has been proposed to have arrangements by which the 
pressure of the brushes can be directly measured; but the 
small amount of the pressure makes observations of this nature 
very uncertain, and the method has been unsuccessful. The 
best method is to. adjust the springs carefully by hand, and it iz 
well to leave this in the hands of one individual. With con 
stant practice, very great skill can be obtained, and the adj ust- 
ments can be very quickly made. After the springs have been 
adjusted, it is well to leave them one or two days in the test- 
room, and at the end of this time to examine them during 
running in complete darkness. In this way, any that show a 
pronounced sparking tendency can be easily detected. 

Still even во, meters of the Thomson-Houston type require 
frequent cleaning and repairs, and it is well to sce what can 
be done further. Some makers issue instructions to the effect 
that it is advisable to shift the relative positions of brushes 
and commutators after a certain length of time, in order to 
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obtain better rubbing surfaces; but if there is a deposit The only Paper presented from England was entitled “ British Coal 
already formed on the negative brush, it will be necessary to | Dust Experiments,” the author being Mr. W. Е. Garforth. Sec- 
interchange the brushes if any good effect is to be produced. | tions I. and IIT. contained most matters of special interest to electrical 
If the construction admits of it, it is well from time to time to | ё2їпееге, and the proceedings of these Sections we will summarise 
change both the shunt and the series connections, thus leaving oe 


д f . à | : SEC N I. 

the direction of rotation the same as before ; this will consider- Tur F TP i d 1 ene STREN 
ably reduce the wear and tear. An arrangement was once Б ми us И IN FRENCH 
used by which the collectors were gradually displaced with eee: жуы. Ms 


regard to the commutator bv a clockwork motion. But 
this was not found to prevent the deposits on the negative 
collector, and meters provided with this device gave at low 
loads readings equally as defective as those without, and sparked 
just as badly. A meter with defective spring contacts and 
rough commutator will often read quite correctly at full load, 
and nearly so at half load ; it is only at one-fifth of full load 
that serious defects are noticeable. "With a certain tvpe of 
meter, it has been found possible to have movable brush 
collectors, which can be displaced more or less by the action 
of an electromagnet, which carries a current proportional to 
the whole of the current passing through the meter. Oddly 
enough, this simple plan has never been applied to the Thomson 
type, though any shght increase in cost would be more than 
counterbalanced by its obvious advantages. An arrangement 
somewhat as follows might work. Let us suppose the spring 
collectors to be arranged on a small lever, pivoted at its centre, 
and carrying a small iron armature, that could be exposed to 
the action of the field set up by the series coils. The design 
would cause the collectors to take up a different position with 
regard to the commutator at full load from what they would 
have at light load. But this in itself would be of little advan- 
tage if deposits were allowed to collect on the negative brush, 
as at light loads the same errors would arise as before. This 
could easily be rectified by arranging that, as a result of the 
motion produced bv the action of the series field on the 
suspended armature, the brushes should be, as it were, 
lengthened and shortened. The deposits, which are mostly 
thrown down at times of full load, would be formed on the 
brushes at such points as were more or less in contact with 
the commutator at such times; whereas at light loads, a 
different pcsition of the brush would be brought into contact 
with the commutator, which would be smooth and free from 
deposits. Under these conditions, the readings at light loads 
ought to remain as accurate as when the meter was new, as the 
low readings at light loads are almest entirely due to the 
irregular friction of the uneven surfaces, which is much more 


noticeable when the forces tending to rotate the commutator 
are small. 


The author, in this Paper, tells of the difficulty experienced 
during the initial working due to the influx of water and the methods 
employed successfully to overcome the difficulties experienced. He 
mentions that both steam and electric winding engines are used in 
the Briery mines, the more recently installed electric plants being 
preferred. Electric power plants, conceived on a large scale and 
mostly equipped with turbines, furnish the requisite electrical 
energy for the various branches of the mining operations, such as 
winding, operating the pumping plant for coping with existing or 
anticipated water, underground haulages, where these are not 
operated by benzine locomotives, and also for drilling purposes. 


THE DEVELOPMENT OF MACHINE COAL CUTTING AND PRACTICAL 
UNDERCUTTING IN Солі, Mininc. By Е. Schember (Vienna). 


Reference is first made to the continued use of undercutting and 
picking by hand with special picks of the poll, double ended and 
blade types. Thereafter the author traces the original construction 
of coal cutting machines, which consisted of picks driven into the coal 
by means of mechanical gearing, as used in England, America and 
Germany. Subsequently the rotary and chain types of machines 
were introduced, which the author classifies as English, American 
and Continental. according to the land of their origin. 

Amongst the English machines, we are familiar with the wheel 
machine, chain heading machine and bar machine, the bar being 
replaced by the pusher machine in America for percussion, under- 
cutting and nicking, whilst on the Continent the favourite machines 
are the sector or Eisenbeis undercutting and nicking machine andthe 
lever machine with lever coupling control. 

The machine recommended for long wall working practice 1s the 
bar machine, manufactured by Messrs. Mavor & Coulson. of Glasgow ; 
and for all purposes where undercutting is at all possible the author 
prefers the use of the Eisenbeis undercutting and nicking machine. 


DEVELOPMENT OF MINING INDUSTRY IN THE MINETTE DISTRICT. 
By Dr. W. Kohlmann (Diedenhofen). 


After describing the mining work in Germany, together with the 
scarcity of labour, due to the difficulty attending the settlement of 
workmen on the top of the Briery plateau, reference is made to the 
application and use of mechanical and electrical energy for auxiliary 
purposes, such as the drilling of shot holes and the operation of 
underground haulages. 

Electric rotary drills of German manufacture were previously much 
used at these mines, but favourable results have of late been obtained 
in several places with the pneumatic hammer drill. though the neces- 
sity of providing compressed air plant for these drills is proving 8 
drawback, since, unlike the case of coal mines, compressed air is not 
required for other purposes in Minette mining. Under such circum- 
stances the consideration of the employment of pulsator percussion 
drills driven by a portable electric motor at the face, as now used in 
Scotland and the Midlands, might prove advantageous апа econo- 
mical both as regards reducing capital cost and upkeep charges. 

In support of this suggestion the author states his opinion that the 
drill of the future is the electrically-operated hammer drill. the 
majority of the Minette mines having at their disposal a cheap supply 
of electrical power from the adjacent smelting works, and there being 
no difticulty to prevent the laying of electric cables in the mines. 
The haulage roads are wide and usually straight. so that under- 
ground haulages are throughout driven by electric locomotives and 
stationary motors operating endless haulages. 


IMPROVEMENTS IN Ремріхс Рглхт. By Herr Schultz (Essen). 

Distinction is drawn by the author between new sets of plunge! 
pumps and high-pressure centrifugal pumps as driven by electric 
motors. An electrically-worked plunger pumping plant of German 
design to raise 138 gallons of water per minute against a total head 
of 1.443 ft., and consisting of three single action plunger pumps. !5 
described, and particular emphasis is made to the small space—only 
6 ft. Gin. by 101. біп. foundations—necessary for pump room 
accommodation. 

The manner in which the efficiency of individual centrifugal pumps 
: has increased of late is a noteworthy feature typical of engineering 

The work of the Congress was divided into the following sections : [ progress, and as an example of the economical working of high- 
(1) Mining Section, (2) Metallurgical Section, (3) Applied Mechanies, | pressure centrifugal pumps a detailed description is given in the 
and (4) Practical Geology. Visits were also paid to several | Paper of a recently installed Sultzer pump at the Emscher- Lippe 
industrial works and places of interest in the neighbourhood, whilst 


En Colliery, to raise in a single stage 1,320 gallons of water against à total 
the evenings were spent in partaking of the hospitality of our hosts. © head equivalent to 73-4 atmospheres, 


CONGRESS OF MINING AND METALLURGY. 
[FROM OUR CORRESPONDENT. ] 


During last weck there was held at Dusseldorf. in Germany, 
the fifth International Congress of Mining, Metallurgy, Applied 
Mechanics and Practical Geology. The first assembly of the kind 
took place in St. Etienne, in France, in 1878, followed later by meet- 
ings at Paris in 1889 and 1900, and lastly at Liege in 1905, when 
exhibitions were being held at these places. 

Attending the present convention there are about 1,400 partici- 
pants, including about 68 Englishmen and 4 Scotchmen. Repre- 
sentatives from Canada, India and Australia are present, whilst 
members from all over Europe, Mexico and South America are 
also in evidence. 

The conventions are now expected to be held every five vears, 
and no congress having vet. been held in England it has been decided 
to hold the sixth meeting of such interested associations in London 
in 1915, and a committee has invited the entire assembly to partake 
of our hospitality at that time. 

The progress of electricity as an adjunct to colliery and iron and 
steel works equipment is emphasised in the several Papers read at 
the meetings, more especially with reference to metallurgy and the 
application of power to machine driving. 
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SECTION III. 


THE CHEAPENING OF TRANSPORT BY WinE RoPE AND ELECTRIC 
SUSPENDED RAILWAYS. 
By Oberingenieur G. von Hanffstengel (Leipsig). 

The wire rope railway presents very great economical advantages 
over the track railways, and the electric suspended railways, by 
reason of the convenience with which electric energy can be led where 
required, and possesses even a greater future for extended use. The 
combination of the wire rope railway with the electric suspended 
railway on the Bleichert system, as described by Herr Hanffstengel, 
offers the advantage that, without any surrender of adaptability the 
surmounting of elevations of any height is possible, thus making the 
system particularly suited for blast furnace charging. 


THE INFLUENCE OF ELECTRICITY ON THE DEVELOPMENT AND 

EFFICIENCY OF LIFTING APPLIANCES IN MINING AND STEEL WORKS. 
By Fritz Heym Wetter (Ruhr). 

Reference is made to the fact that the production of mines and 
metallurgical works depends on the lifting and conveving appliances 
in use. By reason of the characteristic of the electrical drive it is 
possible to operate the different motions with precision and rapidity 
as desired. The working expenses can be reduced by the centralisa- 
tion of the generating plant, thereby making feasible the application 
of electricity where it was previously not sufficiently economical to 
do so. The author dwells on the advisability of installing electric 
winders, circular waggon tips. waggon tipping devices and loading 
bridges as means for increasing the output of material from the 
mines and the dispensation of manual labour by providing suitable 
gripping and tipping devices worked either by a driver or auto- 
matically. Where it would not pay to adopt large loading bridges, 
because of the amount of material to be handled, telpher lines, &c., 
with single travelling pulleys, are recommended. No workmen are 
necessary on the charging platform of blast furnaces if inclined elec- 
trically-driven hoists are installed. These transport the materials 
to the mouth of the furnace, and this practice is now universally 
adopted in Germany. Several special designs of cranes are de- 
scribed as suitable for different duties, and especial mention is made 
of the extended use of electric lifting magnets for entirely supplanting 
sling chains and lifting tackle, and it is emphasised that by employing 
a lifting magnet in handling scrap and similar materials the manual 
labour is almost entirely dispensed with and a large saving in wages 
consequently effected. 


UxpERGROUND HavLAGE. Ву Fr. Tillmann (Saarbruchan). 


Mechanical haulage is now recognised as justifying the increased 
initial cost of installation. "The most economically operated haulages 
are those fitted with electric motors supplied with either direct or 
alternating current. Where it is impossible to have an overhead line 
in the roadway or where, for any other reason, rope haulages are out 
of the question, electric accumulator locomotives may be employed 
to advantage. 

UTILISATION оғ Ехнлозт STEAM AND MIXED PRESSURE TURBINES. 
By Prof. Rateau (Paris). 

In this Paper Prof. Rateau rcfers to the construction and use of his 
exhaust and mixed pressure turbines. In order to make it feasible 
to run mixed pressure turbines in parallel with other types it is neces- 
sary to keep the speed variations within certain limits. Prof. Rateau 
solves the problem by causing the speed governor to act upon the 
high-pressure and low-pressure inlet valves. . The low-pressure valve 
15 normally held open by a spring, whilst the high-pressure valve is 
kept closed at the same time. The low-pressure valve is subjected 
to the pressure variations of the accumulator. As soon as the avail- 
able pressure falls below a certain amount the low-pressure valve 
closes and the high-pressure valve opens, thus enabling the high- 
pressure steam to replace low-pressure steam without variation of 
speed. Descriptions are given by the author of three plants where 
continuously running reciprocating steam engines are supplied with 
high-pressure steam and turbines make use of the low-pressure steam. 

HEAT Storace Tanks FOR THE UTILISATION OF EXHAUST STEAM. 

By E. Stach (Bochum). 

It is proposed to extend the principle of utilising waste steam for 
the working of low-pressure reciprocating engines in the same manner 
аз for exhaust steam turbines. The storage accumulator 18 an 
Important part of such equipments. Mention is made of heat storage 
tanks, in which water is employed as the thermal substance, and 
steam-storage tanks for the reception and delivery of varying quan- 
tities of steam. 

ELECTRICITY 1х Міміма. By W. Phillipi (Berlin). 

In the introduction to this Paper particulars are given regarding 
the extension of the application of electrical machinery in Germany. 
With special reference to the most economical generation of electrical 


energy. When dealing with the different applications of electricity 
to underground installations the advantages of electric boring 
machines, as compared with compressed air machines, are gone into 
in detail. | 

The advantages and disadvantages of ram pumps and high-pres- 
sure pumps are discussed in the Paper, and attention is drawn to the 
particular advantages of operating sinking pumps electrically. Chief 
attention is given to the explanation of a method of regulating the 
quantity of air circulated in the workings by centrifugal fans. Speed 
regulation is effected by transformers, the energy wasted in a rotor 
resistance being thereby utilised. Particulars are also given regard- 
ing the capital cost and annual charges of main shaft winding 
machines, the most important details in connection with safety 
working being mentioned, and particulars given demonstrating the 
reliability hitherto attained. 

Only installations embodying the Ward-Leonard system of con- 
trol, and particularly the electric winders of the Ilgner type are 
recommended, the reasons for their economical superiority being 
explained. The author refers to the suggested placing of winding 
engines in the hoisting framework. 

ELECTRICITY IN METALLURGICAL Work. By К. Maleyka (Berlin). 

Owing to the special requirements of electrical machines in metal- 
lurgical practice it has been found necessary to design special 
machines for such use. "The electric driving of auxiliary machines, 
trains of rolls and blowers is investigated, each case being treated by 
itself, in order to determine the motor most suitable for the particular 
duty. Electric furnaces, both of the induction and the electric arc 
type, have in recent vears been installed in considerable numbers for 
the manufacture of high-grade steel. 

The uniformly arranged central generating power station is advo- 
cated in order to reduce the costs of production of electrical energy 
to a low figure. Either continuous or alternating current can be 
successfully adopted for metallurgical work, and special arrange- 
ments for load compensation are gencrally necessary, either by means 
of flywheel buffer engines or accumulator batteries. The arrange- 
ment of switchgear, cable network and sub-stations are referred to, 
and data is given of the energy required for scparate duties in blast 
furnaces, steel and rolling mill works. 


RECENT EXPERIENCE WITH LARGE Gas ENGINE INSTALLATIONS. 
By Prof. Langer (Aix-la-Chappelle). 

Due to excessive continuous loads the first large gas engines had to 
contend with many difficulties. This condition has since been im- 
proved by the reduction of the mean effective piston pressure. It is 
important that the mixture should contain rather an excess of air, 
and that the constituents should be automatically regulated instead 
of adjusted by hand. In the case of engines without charging pumps 
this is rendered possible by a large pressure reduction in the mixing 
valve, so that as soon as the speed decreases, the excess of air in the 
mixture decreases, when the gas is under pressure. With two-cycle 
engines having charging pumps the composition of the mixture is 
affected by fluctuations in the gas pressure and alterations of the 
speed to a small extent. Breakage of cylinders is not caused by the 
explosion pressure, but by the reciprocal straining of the cylinder 
walls, or by the strains set up in the material of the combustion 
chamber due to difference of temperature. Careful design and cast- 
ing of parts are the means to adopt for the avoidance of the former, 
whilst the latter will only be successfully overcome by the use of a 
casting material of sufficient strength with a smaller expansion under 
heat than cast iron, without possessing the disadvantages of cast steel, 


THE * MANAGING " OF POWER ENGINES, AND IN PARTICULAR OF 
WiNDING AND RoLric MILL ENGINES AND DyNAMOS. 


By Dr. H. Hoffman (Berlin). 


This title has been chosen as explanatory of the control system for 
winding engines obtained by a special kind of brake. "When ordi- 
nary braking is adopted the braking lever moves away from its 
central position and returns again, also it has to be moved in a great 
variety of ways, according as the load is great or small. 

The principle of the ‘* managing " system is that the managing and 
the managed movements are allowed to work together, so that when 
they do not synchronise a special movement is set up which influences 
the supply of power to the managed engine. Ву means of the appli- 
cation of the managing appliance, the steam winding engine and the 
three-phase current winding engine, whether fitted with induction 
motors or with double commutator motors, become just as reliable 
in working as the continuous-current winding engines with Ward- 
Leonard switchgear. At present the speed of the engine is kept con- 
stant on varying load either by hand or by a tension spring, which is 
not satisfactory when the load fluctuates very considerably. With 
the system described automatic governing is obtained by the instal- 
lation of an auxiliary engine whereby movement is assisted or retarded 
as required. | 
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REPORT OF THE ELECTRICAL INSPECTOR 


OF FACTORIES. 


There is always some difficulty in introducing new rules 


and regulations where an established industry is concerned, 
and we do not doubt that Mr. G. Scorr Ram, H.M. Elec- 
trical Inspector of Factories, has found his hands somewhat 
full in regard to the new Electricity Regulations for Fac- 
tories and Workshops adopted bv the Secretary of State at 
the end of 1908, and which came into force generally on 
July lst of last year. It із not often that such rules are ' 
entirely free from ambiguity, and, therefore, it is not sur- 
prising that Mr. Ram—as our readers will remember— 


issued some little time ago a memorandum on the interpre- 


tation of the Regulations. Мг. Ram’s annual report, which 


was issued last week and is given in abstract elsewhere, 
contams some further information on the same subject. 

‚ Although there seems to be a general inclination on the 
part of electrical engineers, apart from those immediately 
concerned, to assist matters by seeing that there is com- 
pliance with the Regulations, there is considerable difler- 
ence of opinion as to what is sufficient and adequate. In 
the case of occupiers employing responsible electrical engi- 
neers there is not so much difficultv, but there are many 
cases in which such a course is not deemed necessary. 
Where a supply is taken from public mains there is a good 
opportunity for the supply authority to come to the assis- 
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tance of the layman, and in many cases this course is being 
followed. For example, one local authority is issuing certi- 
ficates that, to the best of their knowledge, the installations 
supplied from their mains are in accordance with the require- 
ments of the Regulations. This, no doubt, is a useful 
course to follow, and where the electricity undertakers also 
carry out the wiring it is only natural that they should see 
that the installation is in proper order. Such certificates 
do not absolve the occupier from his legal responsibilities, 
but they are at least useful as affording some assurance that 
the installations comply with the Regulations. 

According to the Regulations there are certain exemptions 
when the pressure of the system does not exceed that which 
is known as “ low-pressure direct," or 125 volts alternating. 
The question has arisen whether, when a supply is 
taken from a three-wire continuous-current system in which 
the pressure between the outer conductors may exceed low 
pressure, such exemptions apply. In the present report 
Mr. Ram takes the view that such circuits should be con- 
sidered in the same way as ordinary two-wire circuits in 
which one side is earthed. If the neutral conductor of the 
three-wire system is earthed then the exemptions apply, but 
if the neutral is not earthed the installation would not so 
benefit. 

Mr. Ram also calls attention to the fallacy of supposing 
that a circuit taken from an auto-transformer and giving a 
low pressure, such as 50 volts, is necessarily free from danger. 
He points out that if the transformer is supplied at 250 volts 
the secondary circuit may be just as dangerous as the 
primary circuit if certain precautions are not adopted. If, 
however, the primary circuit has one conductor perma- 
nently connected to earth, it is possible to arrange the 
secondary 50-volt circuit so that the maximum pressure 
above earth does not exceed 50 volts. For this to 
be the case, however, it is essential that the 50-volt 
circuit shall have one of its conductors at earth potential. 
In other words, the tapping must be taken off the earthed 
end of the transformer, and it is essential that matters 
should be so arranged that the earthing is carried right 
through. For example, it is necessary that there should be 
no break whatever in the earthed conductor between the 
auto-transformer and the main transformer. There must 
be no fuse or switch in this conductor, as the blowing of the 
fuse or the opening of the switch would cause the whole of 
the low-pressure circuit to assume the full supply pressure 
above earth. | 

Part of the report refers to the design of apparatus with 
а view to safety. We are glad to see such points taken up 
vear by year, as by so doing Mr. Ram can render great 
service to the industry by pointing out to manufacturers the 
weak points in existing fittings as usually constructed. In 
this way good results have followed his criticisms on hand 
lamps, and we do not doubt that more good will result from 
his further criticisms. 

We are also glad to see that the Chief Inspector of Fac- 
tories is giving serious attention to the illumination of 
factories. As a beginning, one of the Inspectors has been 
directed to inquire into the present lighting of certain 
classes of work-rooms, starting with underground :bake- 


houses in London. There is a very great deal to be done 
in this field, for we do not really know what constitutes good 
illumination. Possibly the Illuminating Engineering Society 
might assist in some way if assistance is desired, though 
what is first necessary is to obtain a large quantity of data 
and then to determine really what these data show. When 
we know a great deal more ahout the subject it will then be 
possible to draw up some regulations, but knowledge is the 
first essential. | 


REVIEWS. ! 
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10 per cent. for abroad or for foreign books.) у 
eee 


. Practical Curve Tracing. Ву В. Howarp Duncan. (London : Long- 


mans, Green & Со.) Pp. vi. + 157. 5s. net. 

The scope of this book is such that the subject matter is 
introductory to the study of higher mathematics. The title 
chosen 13 not a particularly happy one, since it does not convey 
an accurate idea of the actual nature of the book, and, further- 
more, the word practical is somewhat misleading. The curves 
considered are treated analytically and also synthetically, and 
lead in а natural way to the introduction of the calculus. In 
the earlier pages generai information regarding the graphical 
representation of functions is given, and certain obvious facts 
respecting the choice of scales are stated, probably because 
students do not readily realise in a given case the practical 
degree of accuracy in plotting that is requisite for that case. 
Since the book is not written specially for engineering students, 
the example given (the load-extension curve for a steel bar 
under the action of a tensile load) in illustration of the extreme 
caution to be observed in extrapolation of a curve might have 
given piace to a case of more interest to the general reader. 

After reviewing the various factors relating to equations 
of the first degree, the author in the next 28 pages considers 
the parabolic family of curves, and concludes with an example 
(a bending moment diagram) of a practical case wherein his 
preceding results may be used. Hyperbolic, exponential and 
logarithmic curves are treated in the succeeding 15 pages, after 
which follow chapters dealing with sine curves and graphical 
solution of equations. In the chapter on differentiation tlie 
statement OY tan 6 should have had, in the heaviest type sup- 
plied by the printers, a note to the effect that the scales of 
“y” and of " z" must be considered in the determination of 
the value of tan Ө. If students do not realise the necessity of 
noting the scales of the ordinates and abciss:e, the correctness 
of the tabulated results in connection with Fig. 68 will not be 
apparent. А little analytical work after treating of the dif- 
ferentiation of y=/(z) =т*' would probably have been preferable 
to requesting the student to plot a curve for values of n= 4:5 
in the equation у=.”", aud then by drawing tangents, &c., to 
find | Integration is dealt with in the concluding chapter ; 
in illustration of its uses. four examples are worked out in detail. 
Logarithinic and sine tables, together with examples and 
answers, are appended. | 

In one place the author appears to tread very near to what 
in his preface is referred to as academic mathematics of the 
mental gymnastic order. Since both calculation and graphical 
work are in progress almost simultaneously, the subject of co- 
ordinate geometry, as arranged in this book, must be interest- 
ing to students; and, if the work set out be done conscien- 
tiously, much benefit must be derived from its study. The 
printing is well done, and the diagrams, 76 in number, are very 
clear as well as large in size. 

Practical Testing of Electrical Machines, By Г. Оштон and 
М. J. Wirsox. (London : Whittaker & Co.) Pp. 210. 4s. 6d. net. 
This small volume should prove a great boon to all engineers 

who have to test any class of electrical machinery, whether 

from the manufacturers’ or the customers’ point of view. In 


—— 
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very clear language is set forth the various tests usually 
carried out on all alternating-current and continuous-current 
machines, as well as the objects of each test, the method of 
procedure, and the instruments required; and, what is really 
a useful feature of the book, actual test results of various 
machines are tabulated and the various curves, showing their 
performance, plotted fully out. Divided into eight chapters, 
the first four deal with tests on Induction Motors, Alternating- 
current Generators, Rotary Converters, Synchronous Motors, 
and Single-phase Railway Motors. The last four deal with 
tests on Continuous-current Machines. 

The usual guarantees as to the performance of machines are 
incidentally mentioned, the rules of the American Institute 
of Electrical Engineers being usually specified. On the whole 
the book is so excellent as to be bevond criticism; but some 
of the minor details might bear slight modification. We think 
the division of induction motors into (1) constant-speed 
motors, having short-circuited rotors, and (2) variable-speed 
motors with wound rotors, connected to slip rings, 13 some- 
what artificial and misleading, as there are large numbers of 
constant-speed motors in operation which have wound rotors 
solely by reason of the starting torque which is necessary. 

The more common English terms might have been used in 
place of“ running" saturation, or ** locked ” saturation ; and we 
fear the reader will have considerable trouble in understand- 
ing what the author means by “total current” on pp. 6 
and 7, as English books usually express current per line or per 
phase. Under regulation tests of continuous-current motors 
mention should have been made of a stability test at top 
speed of shunt motors having a large speed range ; when these 
machines are fitted with auxiliary commutating poles they 
have a marked tendency to run away when moderate over- 
loads are thrown on them unless special precautions are taken 
to prevent this. 

Considering the convenient size and reasonable price, this 
book should prove very popular. А. М. А. 
Elementary Electrical Calculations. By T. O'CoxsoR SLOANE. 

(London: Crosby Lockwood & Son.) Рр.х. +304. 

In reviewing a book which emanates from another country 
there is alwavs the danger that sufficient notice will not be 
taken of the 1deas held in that country, and that, in conse- 
quence, things may be decried which are in reality “ standard 
practice.” But since science and engineering are international, 
we need not be unduly timid on this score, but may fearlessly 
point out certain points which we consider are in need of con- 
siderable improvement. 

To begin with, the author has attempted too much. Не has, 
in fact, endeavoured in a “ quick-lunch " way to serve up the 
whole of electrical engineering in just over 300 pages, and at 
the same time to Introduce disquisitions on algebra, trigono- 
metry and the theory of units, matters which, as we have said 
before, should not be included in works on engineering. The 
result is that in trying to be concise Mr. Sloane becomes un- 

intelligible and even misleading. By attempting to condense 
matters, which can only be fully explained in several pages, 
into a few lines, he is likely to confuse the student, and in being 
epigrammatic Mr. Sloane will defeat his own ends, for nobody 
will know what he means. | 

Turning to Мг. Sloane’s book in more detail, we find that the 
first chapter contains some peculiar notes on elementary 
algebra, in which we are told that " algebraic addition is the 
adding together of quantities, taking their signs into account," 

and ^ algebraic subtraction is done by changing the sign of the 
number to be subtracted and then adding the two algebrai- 
cally”; which is verv nice but not very clear. Мг. Sloane’s 
descriptions of electric measurements on p. 6 mav be heartily 
recommended as an example of the wav not to do it. Coming 
to the chapter on ** Mechanics and Physics,” we find mass, as 
usual, defined as “ anv quantity of matter," though, of course, 
no explanation of what is meant Бу matter has previously been 
given. In the same chapter acceleration is defined as the 
`` change of velocity per second,” leading us to wonder what the 
change of velocity per minute is called. The same looseness 
of wording, with its consequent confusion, is evident throuzh- 


out the book, and it is useless to multiply instances. The 
explanations of electrical phenomena are hard to understand, 
chiefly owing to their brevity, and although attempts have 
been made to overcome this trouble by the sandwiching of 
numerical examples throughout the text, these latter, in 
general, are of so easy a nature that thev explain nothing. 
The same accusation may be made against the examples which 
are collected at the end of the book. They are practically 
of the same standard, a very easy one, all the way through, 
though here again some uncertainty is introduced into the 


meaning by the author’s exposition. 
It is an open question whether there is any field for a book 


such as this, even supposing it to be accurate and well thought 
out. For a teacher can always supply explanations of elec- 


trical phenomena and numerical examples showing their appli- 
cation sufficient for his purpose froin his own Inner conscious- 


ness, and can, further, recommend a good text book to sup- 


plement his lectures. This last adjective cannot in justice be 


applied to Mr. Sloane’s book. 


RECENT PHYSICAL RESEARCH. 
SHORT SPARK GAPS. | 


BY D. OWEN, B.A., B.SC. 

The question of the laws conditioning the passage of an 
electrie spark when the electrodes are at very small, indeed, 
microscopic or ultra-microscopic, distances apart is of much 
interest ; for example, in regard to the action of the coherer 
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detector of electric waves, or in the remarkable instrument 
recently devised by S. G. Brown for the relay of telephonic 
currents. In recent years data bearing on this subject have 
been steadily accumulating, which on the whole agree in point- 
ing to certain definite conclusions. 

1. It will be well before referring to this work to state the 
laws which hold for greater spark lengths. Where the medium 
in the spark-gap is a gas, the connection between sparking 
potential and spark length for a given pressure is of the form 
shown in Fig. 1, which actuallv represents Carr's results for 
air at atmospheric pressure. For sparks of appreciable length 
(beyond the range of Fig. 1) the curve becomes practically a 
straight line, and is usually represented by the equation 
V —a-4-bd, where a and b are constants, d the spark length. 
Аз the sparking distance is reduced, the sparking potential 
begins to fall off more and more slowly, until the point B of 
“ minimum sparking potential " is reached ; and beyond this, 
reduction in spark length necessitates increased P.D. OM is 
called the * eritical spark length." 

The minimum sparking potential is the same no matter what 
the pressure of the gas may be, but the critical sparking dis- 
tance 13 inversely proportional to the pressure. For air the 
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value of the minimum sparking potential is 350 volts, and the 
critical spark length at atmospheric pressure 6-6 и(и=1 micron 
‘=,o00mm.). Results of the same form hold for other gases, 
the minimum potential depending on the nature of the gas, 
but being completely independent of the material of the 
electrodes. | 

From the form of the curve to the left of В (Fig. 1) it would 
seem impossible to get a spark through the gas when the width 
of the spark-gap is reduced much below the critical spark 
length. Let us consider the action from the point of view of 
dielectric strength, that is, the potential gradient required 
to produce a discharge. This quantity is represented, for any 
point Q on the curve, by the slope of the line OQ. As the spark 
length diminishes, the dielectric strength rises, the rate of rise 
being very rapid to the left of B. © 

2. However, at an electric intensity of about 108 volts per 
centimetre the law represented in Fig. 1 ceases to hold. The 
mechanism of the discharge appears to alter, for at that value 
of the field the spark once again passes. This region of short 
Sparking distance and intense electric field appears to have 
been first explored by Earhart, working in the laboratories 
of the University of Chicago. His first Paper, on “ The Spark- 
ing Distance between Plates for Small Distances," appeared 
in the “ Philosophical Magazine " for 1901. Further Papers 
by him, and by Kinsley and Hobbs, working in the same labora- 
tory, also contributions in the same field by Almy and Shaw, 
have since appeared. The electrodes employed were sphere 
and sphere, or sphere and plane, or point and plane. In 
Shaw's work the distance apart of the electrodes was measured 
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with his electric micrometer, down to the extremely low limit 
of , 5; 4; the other experimenters named obtained their spark 
lengths in terms of the wave length of sodium light, using 
interference fringes, by whose aid measurement to ,', м із a 
matter of the greatest case. 

Fig. 2 represents the general character of the results obtained. 

From C to B the sparking potential falls with decreasing 
spark length down to the critical spark length, which occurs 
at B. From D to A the sparking potential remains constant. 
At A a sharp “ knee " appears, and from there the curve falls 
in a straight line to the origin. 

The dotted portion BDA represents the kind of curve that 
would be expected between B and A when using flat parallel 
electrodes. For such minute distances of separation as are 
here in question, however, the use of these is impracticable. 
As a rule at least one electrode was spherical, and in this case 
clearly the spark will still pass at the minimum sparking 
potential, not between the nearest points on each electrode, 
Out between points at the critical sparking distance apart. 
Thus the horizontal portion BA is accounted for. From A to 
the origin the graph is a straight line, showing that the spark 
passes, for spark lengths below that of A, for a definite value 
of electric intensity, which does not depend on the width of 
the spark-gap. ` 

The position of the point А migbt depend (1) on the nature 
of the gas; (2) on the pressure of the gas; and (3) on the 
material of the electrodes. Fig. 2 actually represents the case 
for air at atmospheric pressure, with nickel electrodes, the | 
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point A having as co-ordinates 2-7, 350 volts. Fig. З shows 
Hobbs’ results for three gases. The electric field at which 
the knee occurs is seen to be independent of the kind of gas 
present. It appears to be also completely independent of the 
pressure of the gas (over the range of three atmospheres to 
1 ст. of mercury). On the other hand, the material of the 
electrodes is of importance. Fig. 4 shows Hobbs’ results in 
the case of five metals. The metals can be arranged in a series 
according to the slope of OA, and the results show that the 
heavy metals are at the head of the series. The electric in- 
tensity along ОА is least for aluminium, greatest for platinum. 

According to experiments by Earhart (1908), if the two 
electrodes are of different metals, the sparking potential 
gradient is determined by the metal which is the lower of the 
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two in the above-mentioned series. For example, in the case of 
aluminium and platinum the gradient is the same as for 
aluminium and aluminium electrodes, and so is uninfluenced 
by the platinum. It is also, according to the same physicist, 
independent of the sign of polarity of the electrodes. 

З. Liquid Dielectrics.—EHarhart and Shaw have made ex- 
periments in which the spark passes through oil. Fig. 5 (for 
paraffin oil) may be taken as representative. From F to A the 
curve is practically a straight line. There is no horizontal 
portion. At A (10р, 350 volts) a * knee " occurs. From Е 
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to A the potential gradient at which sparking occurs has been 
steadily increasing. Below А the sparking potential is pro- 
portional to the spark length, that is, the sparking potential 
gradient is independent of distance. The dotted comparison 
curve is for air. The final portions, OA and OA’, are similar, 
and suggest that the mechanism of the spark is the same in 
each case. It will be noted that for verv short distances air 
has greater dielectric strength than the oil (this applies to all 
the oils tried), though for much larger distances the reverse 
is well known to be true. The cross-over point is far to the 
right of the limits of Fig. 5. The slope of OA depends on the 
oil used, though the values do not vary greatly. Earhart 
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gives the potential gradient for both transformer oil and | placed at Р”, the same distance 7 on the other side of the 


paraffin oil at 35 kilovolts per millimetre, and for olive and 
kerosene oils at 23 kilovolts per millimetre. | 


4. Electrostatic Attraction.—For such high electric fields as 
those corresponding to the region OA the pull of the electrodes 


on one another becomes quite appreciable. The apparatus | which works out at about 2-4 х 10 volts per centimetre 


used for the above investigations had to be designed with a 
view to rigidity. The phenomenon of coherence of the elec- 
trodes was found to occur throughout the region from O to A, 
but not for distances to the right of A. This might well suggest 
that movement together of the electrodes had preceded the 
passage of current across the gap; indeed, the experiments of 
Almy purport to show this to have been actually the case. 
There seems, however, little doubt that adequate precautions 
were taken, and that the foregoing results should be accepted. 


The phenomena of coherence ‘remain to be investigated on 
their own account. 


; e | 
boundary АВ. The pull back on е is therefore (ry that is, 
the same as if it were due to an electric field of strength В 


taking e=3-4 x 10-19 E.S., г=10-7 em., ог 10 times the dimen- 
sions of a molecule. As will be seen from the curves of Fig. 2, 
&c., this is of the order of magnitude of the fields actually 
found for the portion OA. On this hypothesis, then, the spark 
for these excessively short distances 1s due to electrons dragged 
out of the metal by thie electric field. The value of the field 
at which the spark passes might beexpected on this view to de- 
pend on the material of the electrodes. If negative particles ere 
alone concerned, the negative electrode alone should be of im- 
portance; the effect should depend on the material of the 


negative, but not of the positive elec- 
trode. A discharge, too, should result 
even in perfect vacuum. The experi- 


In the case of a loose contact, or where variation of distance 
between electrodes is actually designed to take place, as, for 
example, іп S. Ө. Brown's relay, it seems as if electrostatic 


ments of Hobbs (see Fig. 4) show that P REN Uy A 
attraction must play an important part. Consider, for the effect does vary with different г DU 
example, an air-gap between flat parallel electrodes of 1 sq. mm. | metals. Both electrodes were, in- his 


area, at a distance apart corresponding to the passage of a 
spark with a single primary battery in circuit. According to 
Fig. 4, the sparking distance for 1 volt is of the order 4 * 4. The 


experiments, of the same metal. — Pilectrie ИУ 
Earhart's experiments, referred to 
above, in which electrodes of different 
metals were employed, are, however, in 
opposition to the view that negative 
carriers alone are concerned, for the 


effect is independent of the sign of the Fic. 6 
electric field in the gap. 


Thus far no results on the passage of the spark in the very 
highest vacuum have appeared. | 

The nature of the dielectric in the gap would be expected 
on this same view to be of influence, since the force of attrac- 
tion on e due to the metal varies inversely as the dielectric 
constant outside the metal. From the numbers already 
quoted, 1% will be scen that for oils the spark occurs for fields 
of one-third or one-fourth the value required in air. No 


clear connection with dielectrio constant, however, has been 
ascertained. 


electrostatic attraction is gy per square centimetre, K denoting 


dielectric constant, F the electric intensity. The pull on each 
electrode works out as 13-5 grammes weight nearly. Assuming 
the stiffness of the plate, regarded as a spring, on which the 
movable electrode is mounted, to be such as to balance this 
attraction for a movement equal to 2 р, we arrive at the value 
6-7 kilograms as the elastic restoring force corresponding to 
1 mm. movement of this spring. Unless the stiffness of the 
spring considerably exceeds this value the electrostatic attrac- 
tion must result in actual contact of the electrodes. Except 
for the fact that when the spark passes the electric field 
rapidly falls. In oils the pull will be of the same order of 
magnitude. | 

5. Theory of the Short Spark.—The mechanism of the dis- 

charge to the right of OA has been very clearly established in 
the case of gases, in terms of the ionisation produced in the gas 
by the electric field. The ions present gather sufficient im- 
petus under the action of the field to ionise molecules with 
which they come into collision. These freshly generated ions 
proceed in their turn to produce more ions. For field inten- 
sities below a certain value only the negative ions are effective. 
Once that limiting value is reached, and positive ions come 
into play, the ionisation, and so the current in the gas, in- 
creases with enormous rapidity with further increase of field, 
and the spark results. Townsend has worked out this collision 
theory in a very complete manner in a series of Papers con- 
tributed to the “ Philosophical Magazine " between 1901 and 
1905. 

Two explanations have been advanced to account for the 
phenomena of the very short spark-gap, that is, the region 
to the left of A in the preceding figures. Shaw supposes the 
presence on the electrodes of a film of moisture of thickness 0°8д. 
Assuming this film to possess greater dielectric strength than 
air, the rise in dielectric strength for distances of the order 
2 р and below is accounted for. Sir J. J. Thomson has sug- 
gested an explanation based on the hypothesis of the presence 
in metals of freely moving electrons. These electrons have 
rapid to-and-fro translatory motions, just like the particles 
of a gas. They cannot escape from the metal because of 
their charge. If, however, an electric field be established, 
with the metal as one boundary, the metal being negatively 
charged, then an electron that has succeeded in escaping a 


little way outside the metal will be aided in its outward move- | sent analysis of the electrode problem is that the heat gradient at the 
ment by the electric field it finds outside. Fig. 6 will make | hot end should be zero. This means that no heat will then pi e 
this clearer. Suppose the electron, whose charge is e, to have | through the hot end, either one way or the other; hence no heà 


passed to the point P. a distance 7 outside the metal. The | from the furnace ог its products is lost through the electrode, and the 
е Ф : . ` 
method of electric images tells us that the attraction of the 


: кушше * Abstract of a Paper read before the American Institute of Electrical 
metal for e is the same as if a charge e of the opposite sign were | Engineers, = 


THE PROPORTIONING OF ELECTRODES FOR 
FURNACES.* 
‚ВУ CARL HERING. | 
Summary.—The author describes an investigation (analytical and ex- 


perimental) of the principles underlying the proper proportioning of the 


electrodes for electric furnaces. The author’s conclusions differ very con- 
siderably from former practice. 


” The usual rules for proportioning electrodes for clectric furnaces 
have been based on such factors as allowable current densities, 
least practicable resistance (hence shortness and large section), 
lowest heat conduction, the summation of losses due to the electric 
resistance and to the heat conduction to get the total, &c. Believing 
that these laws were not based on correct principles, and were there- 
fore unsatisfactory and perhaps even misleading, and as apparently 
no one had made a thorough investigation of this subject based on 
unquestioned fundamental laws, the writer has made a careful study 
of the true principles underlying the proper proportioning of elec- 
trodes, based on indisputable physical laws. This analysis showed 
that former rules were quite incorrect and led us into entirely wrong 
conclusions. As the value of the annual loss of energy in such clec- 
trodes is very large, the correct proportioning is of considerable 
commercial importance as well as of interest to the engineer. The 
analytical investigation was then supplemented by an experimental 
one, in which the necessary physical constants and the behaviour 
of different electrode materials were determined. The present Paper 
reviews these investigations from the standpoint of the engineer who 
is concerned with the proper design and operation of furnaces. 


Fundamental Principles.—The fundamental principle of the pre- 
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product can, therefore, not be *'chilled " by the electrode, as has 
often been found to be the case with improperly proportioned elec- 
trodes. Such an electrode would act as a perfect heat insulator, 
better even than the walls of the furnace. This zero gradient can 
be obtained only by having the temperature of the hot end of the 
electrode equal to that of the furnace. In the present method, this 
is done by 80 proportioning the electrode that the current through 
it will raise the temperature of the hot end to this furnace tem- 
perature. 

Although the writer’s first recommendation of this fundamental 
principle was met with scepticism and even ridicule, it is now believed 
to be generally accepted as correct. The first impression—that this 
would consume much energy—is found to be incorrect; the ex- 
planation is briefly that as the heat near the hot end has no easy 
means of escape, а small amount of energy will soon produce a high 
temperature. Under simplifying assumptions (and perhaps under 
all conditions), this state of temperature equilibrium is found to be 
also the condition of minimum total loss of energy in the electrode. 

Although this way of operating an electrode is quite contrary 
to that dictated by prior practice, which was based on the lowest 
practicable resistance, it turns out to be the most economical, even 
though it may involve an intentional increase of the resistance loss. 
Another advantage is that the whole interior of the furnace then 
becomes useful. It furthermore means that all the heat escaping at 
the cold end is then the I*R heat. Or inversely, if all the heat 
escaping at the cold end is the total I*R heat, and neither more nor 
less, then the temperature of the inner end will be that of the furnace, 
and there will be no loss of furnace heat and therefore no chilling. 


It is evident that this condition can be reached regardless of how 
good or bad a heat conductor the electrode material is; even with 
such a very good heat conductor as copper. Hence, even without 
any further analysis, this shows the fallacy of the oft repeated and 
generally accepted statement that a good heat conducting electrode 
material necessarily chills the furnace, and is therefore objectionable. 
It will at once be seen that electrodes of good heat conducting 
materials must simply be made smaller in section than others. 

There are also a number of other features in which the writer’s 
conclusions differ very radically from former practice. The second 
one is in the determination of the total loss of energy in an electrode. 
Formerly the total loss was assumed to be the sum of that due to heat 
conduction alone, and that generated in the electrode itself by the 
current. The writer found that this also was a fallacy. The true 
total is the sum of the conduction heat and only half the I*R heat, 
under the simplest condition of constant conductivities and no loss of 
heat to the walls. "This has since been confirmed by others, and is 
now generally accepted. Under the more complicated conditions 
of varying conductivities, it is claimed by some to be only approxi- 
mately true, but in any case it is much more nearly correct than the 
older method. It is easily seen why it should be so. The heat con- 
ducted from the furnace when there is no current, flows over the 
whole length of the electrode, hence the drop of temperature is pro- 
portional to the total flow ; but the I?R heat is generated throughout 
the whole length, hence is equivalent to the whole of it entering at 
the middle and flowing over only half the length, or to half of it 
flowing over the whole length. Hence, as far as the drop of tem- 
perature between the ends is concerned, onlv half of that corres- 
ponding to the I'R heat must be added to that due to conduction 
alone. 

А third point of difference, and one which is still adhered to 
tenaciously by some, concerns the current density. This was for- 
merly the basis of electrode design, and is still considered so by some 
writers. The present investigation, however, has shown that the 
current density does not enter as a fundamental factor which de- 
termines the proportions. Even more than that: to base the pro- 

portions on current densities may even mislead one into using en- 
tirely incorrect proportions with unnecessarily large electrodes and 
losses ofenergy. It may have been found that when certain current 
densities were exceeded troubles arose, but in the writer's opinion 
the mistake made was in attributing them to the current densities 
instead of to the length. The writer's conclusions are that current 
densities need not be considered at all as a determining factor. 
| The fourth point of difference in the present method is in the re- 
sistance. The writer has found that the usual rule to make it as low 
as practicable is a mistake. It can be shown that the resistance for 
the most economical operation is not at all a matter of choice. It is 
determined by the conditions of the problem and is fixed by the 
temperature, current and material ; № is different for different 
materials. Hence to try to make the resistances the same for dif- 
ferent materials is improper designing. 

This investigation applies to the electrode proper—that is, the 
part which passes through the walls, and in which the co-operation 
of the two heat flows is the governing feature. Any additional parts 


| tions permit. 


within the furnace or projecting outside the walls are not theoretically 
essential parts, even though they may be very necessary in practice, 
and they are evidently determined by entirely different conditions 
and considerations. Hence throughout the present Paper the pro- 
portions of the electrode, and particularly the length, refer to the 
essential part passing through the wall; the prolongations at either 
or both ends, if any, must be determined separately. When the 
metallic terminal surrounding the outside end is close against the 
wall and relatively short as compared with the part within the walls, 
it would probably be sufficient for most practical purposes to con- 
sider the electrode proper as ending at the middle of this terminal. 
And unless the cooling water is very close to the electrode, and the 
heat resistance between the electrode and cooling water is very low, 
the temperature at the virtual end of the essential part of the elec- 
trode will be higher, and perhaps considerably higher, than the 
cooling water ; hence the drop of temperature in the electrode proper 
will be less. The author shows later that the hotter the outside 
terminal the smaller the loss in the electrode. 

This shows the fifth point of difference from former views. Instead 
of trying to keep the outside terminals as cool as practicable, we 
ought to try so to design them as to let them get as hot as prac- 
ticable, even to the extent of heating them with a lamp, when such 
heat is cheaper than electric heat. This will economise power, pro- 
vided, of course, that the electric heat comes from the electrode 
proper and not from a poor terminal contact. The section of the 
electrode, however, becomes larger by raising the outside tem- 
perature. 

A sixth point of difference from former practice brought out by 
this analysis is that, instead of tending to make electrodes large, we 
should, on the contrary, try to make them small, as they can then 
be just as efficient, and there may even be other advantages besides 
economy of material, terminals, &c., in doing so. 

Another complete departure from former methods is in the aban- 
doning of the conductivities of the materials as factors in calculating 
electrodes and electrode losses. The writer found that the desirable 
gualities of electrodes do not depend on either the electric or the 
thermal conductivity alone, but on certain relations between the 
two. The analysis shows that our former deep-rooted conviction 
that a high heat conductivity is a bad feature for an electrode is 
entirely wrong. The fact is that it may be a good or a bad quality, 
depending upon the electrical conductivity. In the writer’s method 
of designing electrodes, both qualities have been abandoned entirely 
as a basis of proportioning, and they have been replaced by two new 
qualities which are true and correct measures of excellence of those 
materials when they are used for electrode purposes ; moreover, they 
greatly simplify the calculations. Apparently the only objection 
to them is that they are not vet found in that form in tables of 
physical properties ; they are, however, easily calculated from the 
conductivities if the latter are known. 

These two new measures of electrode qualities are the “electrode 
voltage " and the ''specific cross-section," and are constants for 
particular materials—that is, they are independent of the dimensions. 
The lower their values are the better is the material for electrodes. 


ANALYTICAL INVESTIGATIONS. a 


The author, following the teachings of Lord Kelvin and Taite, 
considers it is best to solve such a problem first under the simplest 
possible conditions or premises, and afterward to consider the 
refinements. This made it possible to determine the fundamental 
relations or laws of electrodes. In this way it was found that 
most, and perhaps all, of the more important corrections due 
to the minor factors could be combined into two experimentally 
determined coeflicients or constants. A method was then devised 
by the writer for determining these constants experimentally, and the 
results are given below. The premises of the present simplified 
analysis are: That the cross-section is uniform, that the two con- 
ductivities have the same values over the whole length, that the 
electrode is heat insulated except at its ends, also that the Thomson 
effect, the skin eflect and other similar minor factors, are neglected. 
Under these premises the following relations are rigid and exact :— 


Laws of Electrode Losses.—(a) The combined loss through the cold 
end of an electrode is equivalent to the sum of the loss by heat con- 
duction alone (when there is no current) and half the I*R loss. (b) 
This combined loss will be least when the loss by heat conduction 
alone is made equal to half the I*R loss; the total loss will then be 
equal to the I*R loss, and no heat will be conducted from the interior 
of the furnace. (c) This minimum loss is dependent onlv on the 
material, current and temperature, but not on the absolute dimen- 
sions; it merely fixes the relation of the cross-section to the length, 
but leaves & choice of either; hence (d) for economy of electrode 
material the length should be made as short as practical considera- 
(e) For each material there is a definite minimum loss 
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of electrode voltage which depends only on the temperature and is 
independent of the dimensions or the normal current for which the 
furnace is designed ; hence (f) the best possible electrode efficiency 
for any. material may be determined from the total voltage of the 
furnace, and this minimum voltage due to the material and the tem- 
perature, and is independent of the dimensions. (g) The tempera- 
tures indicated by the heat gradient of the combined flow are equal 
to the sums of those of the individual flows. The proof of these laws 
is given in a Paper by the writer on “ Laws of Electrode Losses in 
Electric Furnaces.’’* 

The starting point is the fundamental principle, first announced 
by the writer a year ago as the proper one—namely, that no heat 
should leave or enter the furnace through the electrode ; or in other 
words, that the heat generated by the electrical resistance shall raise 
the temperature of the hot end to that of the furnace ; it is shown 
that under the given conditions this is also the condition of least 
total loss. 

The author hereexplains that it is quite correct, and greatly simpli- 
fies the calculations to represent and measure a flow of heat in terms 
of watts, instead of in calories per second. Heat is energy, and a 
rate of flow of heat per second is power, hence it is measurable in 
units of power, like watts. When the heat conductivity of a material 
is given as 10 watts for an inch cube, it simply means that with one 
degree Centigradedifference of temperature between two parallel sides, 
and perfect heat insulation on the other four, the same amount of 
energy will flow through as heat, say into water at the cold end, as 
would enter the water from a resistance in which 10 watts were being 
dissipated. It is recommended that in future all thermal constants 
pertaining to electrodes be given in terms of watts instead of calories 
persecond. Theconversion factors are: Gramme calories per second 
x 4-18617 = watts, and watts x 0-238882 = gramme calories per second. 


Formule.—The following formul: are in terms of actual units, and 
may therefore be used directly in practice. Let S= cross-section 
in square inches ; L— length (essential length) in inches ; I= current 
in amperes; Wc watts generated electrically in the electrode ; 
H-heat flow in watts which would flow if there were no current ; 
h=heat flow in watts which enters the hot end from the furnace ; 
X = heat flow in watts leaving the coldend ; T—temperature drop in 
degrees Centigrade between the hot and cold ends; r — electrical resis- 
tivity in ohms, inch cube units ; к= thermal conductivity in watt, 
inch cube units; e—electrode voltage; E=total voltage between 
the two ends, or the watts per ampere; s— specific cross-section in 
square inches; S'—section in square inches per ampere рег inch of 
length. | О. 

In general, the flow of heat in watts at the cold end is 

x | Х=Н+\--2 

and entering at the hot end h= H— \--2, in which H= KTS = L and 
W-rl'L-S.. 

The total flow out of the cold end will bea minimum when Н = W 2-2. 

Representing this minimum flow by mX, then 

m X—2H-W-IJ/2krT— Ie /T. 

This it will be seen does not contain either S or L, which means that 
this is the same for all dimensions; it includes the condition, however, 
that the ratio of the section to the length is S--L— I Vr--2kT, which 
means that either the length cr the section may be made anything 
one desires, provided only that the ratio is equal to the above. Аз 
the length is usually fixed by other conditions, this formula is best 
written S— IL Yr--2kT. "Ew 

The electrode voltage is e=V Zar, and the total voltage is E 
= V2krY— ev T, both of which are seen to be independent of the 

dimensions or the current, the electrode voltage being even indepen- 
dent of everything except the properties of the material, and hence 
itself а physical constant. | 

The total voltage E being known, a convenient way is at hand of 
finding out whether the hot-end temperature of the electrode is 
that of the furnace or not, as this voltage might be measured without 
much difliculty during the operation of the furnace ; if the measured 
voltage is found to be less, the electrode is chilling the furnace, if 
greater the electrode is getting hotter within the wall than it is in 

the furnace. 

The electrode voltage is that physical constant which is а true 
measure of the loss of power in an electrode. When multiplied by 
the square root of the temperature drop and by the current, as shown 
above, it gives the minimum loss in watts which can possibly be 
obtained with that material for that current and temperature. Hence 
if its value is known it is not necessary to know the two co 
tivities in order to calculate this loss of power. 

The quantity E is measured directlv in the experimental deter- 
minations; hence it is known for each temperature and material. 


nduc- 


* "Trans," Amer. Electrochem. Soc., Vol. XVIL., р. 265. 


Substituting its value in the equation tor minimum flow gives 
mX-1lE. That is, the minimum loss in watts may be determined 
directly by multiplying this value of E by the current; hence the 
voltage E may be called the “ watts рег ampere.” This shows the 
simplified method suggested by the writer for calculating these 
minimum losses. It consists in tabulating for each material the 
values of E for different temperatures, as obtained directly by ex- 
periment ; then for any given case, in which of course the current 
and temperature are given, one needs merely to multiply the cor- 
responding value of E by this current to get the result. 

Returning to the formula for S, if I, Land T are made unity, that is, 
for 1 ampere, 1 in. and 1 degree Centigrade, the resulting cross-section 
(now represented by s) becomes s=/7/2k. This the writer pro- 
poses to call the “ specific section,” because it is a physical property 
of the material. 

Now let S’ be another quantity, so that S’=s+-VT= Vr 2kT. 
It will then be seen that in the same way and for the same purpose 
as was described above for E as compared with e, it is possible to 
determine by direct measurement the values of this quantity S’ for 
various temperatures and for each material. When these values 
are tabulated it again becomes an extremely simple matter to cal- 
culate the proper cross-section, because S=ILS’. This quantity S 
is therefore here termed the “ section per ampere per inch of length." 
A set of values of both $ and E is given in a table in the Paper. 
When S' is not known, then S=ILsV T. It will be seen that again 
the two conductivities drop out and need not be known. In the 
absence of these tables the values of e and s should be used. If they, 
too, are unknown, the mean conductivities must be resorted to. If 
in turn these electrode means are not known, and the conductivities 
at the specified temperature are known, the mean values must first 
be determined from them. The writer calls attention to the fact. 
on which particular stress was laid in his first published description 
of his method. and which fact has been entirely ignored by the critics. 
that the curve of the combined losses is quite flat at its minimum 
point. This means that a considerable error can be made in the 
cross-section without affecting the power loss appreciably. 

Various other relations exist between these old and new quantities 
which at times are of interest and use. They are easily deduced, and 
are therefore merely summarised here—viz., е=1- WT, e=r+8, 
8=е+ 2k. 

All the above is based on the premise that the temperature varia- 
tions of the physical constants may be neglected ; this so greatly 
simplifies the formule and relations that the numerous useful and 
interesting results given above are obtained. In the present method 
the values of the conductivities and other deduced factors obtained 
are the mean values peculiar to electrode conditions. What they 
really represent are the values of another, or “ equivalent electrode, 
the conductivities and other properties of which are the same as these 
mean values, and are constant from end to end—that is, they are 
independent of the different temperatures along the electrode. 
Such an equivalent electrode will, as а whole, operate in exactly the 
same way, and hence, as far as the flows of heat at the two ends are 
concerned. it is theoretically identical. It differs, however, in the 


shape of that part of the temperature gradient which is intermediate 
between these two end points. 


(To be concluded.) 


CORRESPONDENCE. 


FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In Mr. Hookham's letter of the 14th one sees exposed, 
in all its nakedness, the basic error of the free importer's mind. 
In his last paragraph he declares that his own interests, ant 
those of Mr. Arthur Chamberlain, are opposed to those of his 
country. Coming from one whose exceptional talent and life- 
long work has been a great benefit to his country, and the 
admiration of all who know him, such a statement passes my 
understanding. Perhaps it is because I am an “average 
manufacturer," and not a “ life-long student of economics." 
Yet I believe mvself able to understand the men who have done 
more than argue—laid down their lives for their country, 
thankful for the privilege, and proudly conscious of the fact 
that it was " in their own interests." —] am, &c., 

Middleton, Lanes., June 24. А. Bruce ANDERSON. 
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_ ELECTRICAL PROPULSION OF SHIPS. 
TO THE EDITOR OF THE ELECTRICIAN. — — | 

Sir: I have read with great interest the articles in your 
special Marine issue describing systems of electric propulsion, 
and more particularly what has been said regarding the 
adaptation of the squirrel-cage type of induction motor for 
propeling ships, this motor being of the utmost practical 
value. It appears to me that variation of speed by altering 
that of the turbines is not so simple or so efficient in steam 
consumption as where the turbine or prime mover is kept at 
constant speed, working within the range of its best efficiency, 
and at the same time the speed of the motors is varied by the 
frequency and voltage at their terminals. The question of 
efficiency of the turbine running at its most economical speed is 
the determining factor in favour of electric propulsion of ships, 
where the number of generator units can be varied as the 
demand for power varies, instead of having to use all these 
units at a low steam economy when permanently fixed on the 
propeller shaft, as now in use in our large turbine-propelled 
ships. MEE 

The cardinal and starting point for design is propeller 
efficiency, coupled to the most economical turbine speed—z.e., 
the minimum of stcam used, with the maximum of propelling 
efficiency of the boat. If a high-speed propeller could be used 
with advantage a still higher turbine and motor speed could be 
adopted, with consequent saving in weight all round. 

In all transportation problems the vital economical question 
is the cost of fuel per ton-mile. Now which is the cheapest 
svstem to equip and maintain to obtain this object at sea, not 
forgetting speed ? 

I think, sir, that you have done the electrical and marine 
industries a good turn in issuing this very interesting Marine 
Number.—I am, &c., | 


EFFICIENCY OF SHORT SPARK METHOD OF 
GENERATING ELECTRICAL OSCILLATIONS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Messrs. Eccles & Makower accuse me of begging the 
question by equating the efficiencies before and after quadrupl- 
ing the power which doubled the aerial current (and also the 
primary current), as found by experiment. 

Double the aerial current involves four times the aerial 
energy expenditure, on the authority of Hertz, who for his 
part applied Povnting's theorem to calculate radiation. If 
four times the power supplied produced four times the aerial 
energy the efficiency was unchanged; wherefore it is experi- 
ment and not my fancy which disposes of the argument 
advanced by my contradictors.—I ат, &с., = | 
‚ Lyons, June 20. ‚ В.С. GALLETTI. 


We have submitted Mr. Galletti’s letter to Messrs. Eccles 
& Makower, from whom we have received the following 
reply :— | 

TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Accepting as an experimental truth your correspon- 
dent's statement that quadrupling the power supplied to the 
spark-gap doubles the oscillatory currents in the primary and 
secondary circuits, what follows is that if the efficiency of trans- 
ference before quadrupling is the same as that after, then the 
resistance of the spark-gap is the same before and after ; but if, 
on tho other hand, the efficiency is not unaltcred the resistance 
| not unaltered. This was what we indicated in our last 
etter. 

It appears that Mr. Galletti’s attack on our protracted serics 
of direct measurements of efficiency is based on a rough in- 
direct method of estimation carried out with apparatus whose 
details have not been divulged. We shall be better able to 
discuss Mr. Galletti's suggestions when he has made and 
published a substantial series of measurements and a full 
description of the apparatus used.—We are, &c., 

W. Н. Eccwes. 
А. J. MAKOWER. 
South Western Polytechnic Institute, London, June 28. 


Golder's Green, June 23. | А. Н. Binyron. 


FARADAY SOCIETY. 


At the meeting of the Faraday Society held on Tuesday, June 21st, 
in the rooms of the Chemical Society, Burlington House. W., Dr. 
Е. M. Perkin, treasurer, in the chair, M. PAUL Girop sent in a Paper 
entitled А 


“Studies in the Electro-metallurgy of Ferro-Alloys and Steel,’’ 
which, in the unavoidable absence of the author, was read by Mr. 
Е. W. Harbord. 

The first portion of the Paper describes the various ferro-alloys 
which are manufactured in Girod furnaces at the works of the Girod 
Company at Courtepin (3.000 н.р.) and, principally, at the new works 
at Ugine (20,000 н.р.), where the furnace electrodes are made. 

Ferro- Vanadium.—Two varieties are made, one containing 45 to 
55 per cent. vanadium and 3 to 3-5 per cent. carbon, and the other 
30 to 40 per cent. vanadium with 0-5 to 1-5 per cent. carbon. This 
alloy is employed almost entirely in the manufacture of rapid tool 
steels with great cutting powers. 

Ferro-Tungsten.—Three alloys are made, containing respectively 
83. 78:5 and 73 per cent. tungsten and 0-6, 1-7 and 3:5 per cent. 
carbon, mostly used for steels to be tempered in air. 

_ Ferro- Molybdenum.— This alloy carries 75 to 80 per cent. molyb. 
denum and 3 to 4 per cent. carbon. The sulphur is removed from the 
high sulphurous ores in the electric furnace in one operation. Expe- 
rience has shown that the high carbon content facilitates the fusion 
and the mixture of this and the vanadium alloys. 

Ferro-Chromium.—The principal alloys made contain about 60 per 
cent, chromium and from 0-6 to 9 per cent. carbon, with 0-2 to 2-25 
per cent. silicon. For the removal of oxygen from fine steels silico- 
manganese-aluminium and silico-calcium-aluminium alloys are made. 

Ferro-Silicon.— This is the alloy most largely used, and the varie- 
ties made contain 25-30, 40-75, 75-80 and 90-95 per cent. silicon. 
The first of these is employed principally in converters, and the richer 
the cost, of the energy entering the cells can reach such low | alloys chiefly for the removal of oxygen and for silicon-steel to be 
figures as those suggested.—I am, &c., | converted into transformer iron. There are 30 furnaces at Орше, 18 

Birmingham, June 28. A. М. TAYLOR. . } utilising 300-750 H.P., and nine about 500 н.р. 


COST OF ELECTRIC POWER AT NIGHT. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The remarks in the leading article in your last issue 
with reference to the phenomenal results tentatively put for- 
ward by Mr. Shawfield are very interesting. I have for the 
past three or four years been cndeavouring to bring it home to 
electrical engineers that there are certain conditions in a night 
(and sometimes in a day) load when quite a considerable num- 
ber of extra units could be generated at a ridiculously low price 
for coal charges, but I have never in my wildest dreams got 
quite so far as the results quoted by you. Knowing, however, 
the careful way in which Mr. Shawfield usually keeps his records, 
It seems highlv probable that the coal bill due to the additional 
units was an exceedinglv small one, and is a further justification 
of the use of accumulators in stations where such conditions 
obtain. Not that I have any doubt but that their use can be 
Justified in the great majority of cases, but I am persuaded 
there will be found many ceses where not only in the dead of 
night, but at intervals during the daytime, the charging of 
accumulators can be carried on at a ridiculously low cost. 

The whole point of my 1908 I.M.E.A. Paper was to bring 
home that if the cost of the energy going into thecells was of the 
order of 0-14. ог 0:154. per unit, and if the discharge was avail- 
able for peak purposes when the energy was worth four to five 
times that amount, the inefficiency of the accumulator (which 
has been made so much of) becomes of correspondingly httle 
Importance. It is pleasing to know that many engineers аге 
beginning to recognise this, and that there are occasions when 


F 
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Electric Steel Furnace.—' The second portion of the Paper describes 
the Girod steel furnace with conducting hearth now in wide use for 
converting scrap-iron into best quality steels. A feature of the 
furnace is that the metal conductors have only to be slightly water- 
cooled, at the parts not in contact with the molten metal, and their 
life is almost infinite. The large furnaces have a capacity of 15 tons. 
The mean content of the charge used at Орше includes 0:3 to 0-4 per 
cent. carbon, 0-1 to 0-3 silicon, 0-6 to 0-8 manganese, 0-07 to 0-12 
sulphur and 0-07 to 0-12 phosphorus, while the hest refined product 
contains 0-05 to 1-5 per cent. carbon, 0-15 to 0-25 silicon, 0-25 to 0-35 
manganese, 0-015 sulphur and 0-015 phosphorus. | 

The Paper concludes with ап outline of the two processes, oxida- 
tion and reduction, which constitute the refining action of the electric 


furnace. Tables showing the mechanical qualities of the products 
are appended. 


The CHAIRMAN, in opening the discussion, remarked on the comparative 
backwardness of this country in the adoption of clectric steel refining. 
The question of cheap power in this connection was not so vital as was 
sometimes supposed, 

Dr. W: Rosexnain thought that if the claim that best tool steel could 
be made from scrap was true, it would revolutionise the Sheffield steel 
industry. He believed the Sheflield manufacturers were alive to this, and 
were experimenting in a careful and systematic manner. 

Мг. W. К. Cooper also remarked on the fallacy of attaching undue 
importance to cheap power. 

Mr. Е. RISTORI pointed out that practically all types of electric fur- 
naces in use absorbed about the same amount of energy per ton of steel. 
England had not taken the lead in this matter of electric refining, and she 
was not following quickly enough, 

Мг. Е. W. HARBORD, referring to the remarks of the previous speaker, 
‘said the value of the results obtained in an electric furnace depended on 
the facilities present for removing slag carrying the impurities. Recent. 
forms of induction furnaces now made provision for this. He personally 


had no doubt that steel equal to the best crucible steel could be made 
from scrap in the electric furnace. 


Mr. Ernest Е. Law then read a Paper on 


“The Failure of the Light Engineering Alloys, particularly the 
Aluminium Alloys.’’ 


The author draws attention to the fact that recent developments 
in aviation and other branches of modern engineering have created 
а rapidly increasing demand for suitable light alloys, and that up to 
the present the metallurgist has not been able to meet this demand 
satisfactorily. Considering the expectations which were entertained 
for the aluminium alloys a few vears age, we are forced to the con- 
clusion that in this respect aluminium has been somewhat of a failure. 

The constitution of the allovs is then briefly dealt with, and the fact 
noted that aluminium does not alloy in the true sense of the word with 
most of the common metals, but combines with them to form brittle 
metallic compounds. These alloys, during the course of time, spon- 
taneously disintegrate and fall to powder. "This fact appears to 
‘have been first noticed by the late Sir Wm. Roberts- Austen, and is 
due to à molecular or allotropic change taking place in the solid alloy. 
. Ав so many of the allovs undergo this molecular change, it is prob- 
ably due to an inherent property of the aluminium, and the question 
‘is raised as to whether it is possible that aluminium itself exists in two 
allotropic forms, and that the change from one to the other becomes 
apparent when the metal is alloyed with another metal. It is shown 
that there is evidence in favour of this view, inasmuch as aluminium 
is known to undergo physical changes during cooling. The evidence 
is considered briefly, and it is pointed out that, judging by the expe- 
rience we have gained in the case of the allotropy of iron. if aluminium 
also proves to be an allotropic metal, then a study of the molecular 
changes may lead to results of the utmost practical importance. 


The CHAIRMAN said that metals other than aluminium, such as cal. 
cium, manganese and chromium, disintegrated in the way described in the 
Paper. | 

Dr. В. Seriemas said the lack of cohesion in aluminium below its 
melting-point existed in the very purest specimens. Не, therefore, ques- 
tioned whether the phenomena described was due to impurities. 

Dr. J. А. HARKER described some experiments he had made in the 
cooling curve of very pure aluminium. Ап indication of a kink in the 
‘curve appeared at 630°C. (т.р. 657 deg.), but the results were not satis- 
factory. 

Dr. W. Возкхнатх thought the failure of aluminium alloys was less 
than the Paper would seem to suggest. He described the microscopic 
changes that he had observed when Al-Me allovs disintegrated. These 

polymorphic changes that took place were not confined to metals ; they 
occurred, с... in certain silicates of calcium. He believed that allotropic 
‘changes in metals depended on the presence of other metals. 

Mr. W. Н. Merrett described experiments he had made which con- 
firmed what had been said regarding the anomalous behaviour of alu- 
minium and its alloys. — It was interesting that the addition of 5 per cent. 
bismuth greatly facilitated the turning and casting of aluminium. 

Dr. T. M. Lowry said it was remarkable that, unlike other metals, the 
addition of aluminium and silicon aid not harden iron, while it increased 
its magnetic permeability and decreased its retentivity. 


NATIONAL TELEPHONE CO.'8 STAFF DINNER. 


'The'sixteenth annual dinner of the staff of the National Telephone 
Co. was held at the Trocadero Restaurant, London, on Thursday even- 


ing last, and was, as usual, numerously attended, the staff and guests 


numbering about 300. The chair was occupied by Mr. ALBERT ÁNNS, 
who was supported immediately by Mr. Geo. Franklin, Litt. D., president 


of the company ; Lord Harris, Sir Albert Rollit and Mr. W. A. Smith, 


directors ; Sir Robert Hunter, С.В. (solicitor to the Post Office); Sir 
John Gavey, C.B., Sir Alex. Kennedy, LL.D., Major O'Meara, C.M.G., 
Mr. Leonard Stokes, R.I. B. A., Mr. A. Н. Norway, Mr. Frank Gill (engineer 


in chief), Mr. S. J.Goddard (general superintendent), Mr. Edward Morton, 


K.C., Mr. H. Н. Саше, Col. С. B. Clay, Mr. H. Laws Webb, Mr. H. 
iraham Harris, Mr. (+. F. Preston, Dr. В. M. Walmsley, &c., &c. 

After the loyal toasts, and a feeling reference to the death of the late 
King Edward, | 

The CHAIRMAN said they would join with him in regretting that 
neither the Postmaster-General, nor the Assistant Postmaster-General, 
nor the Secretary of the Post Office were able to be present that evening. 
Sir Matthew Nathan had accepted their invitation, but owing to the 
fact that the Post Office Vote was being discussed in Parliament he was 
unable to be amongst them. The British Post Office was a marvellous 
organisation, and they were justly proud of it. The last 12 months had 
been, like many vears before it, а period of hopes and disappointments. 
Last vear there were rumours of an early settlement of the main points 
that had arisen in connection with the transfer of thc National Com- 
pany's undertaking to the State, but the present moment found them 
preparing for the great fight which was apparently inevitable. "There 
were many gentlemen present, as their guests that evening, who would 
become their adversaries when the time came for the final struggle. 
They were great fighters, but they were fair fighters, and whoever came 
out on top would, he hoped, deserve that desired situation. He put 
the cost of fighting the final settlement as not far short of £100,000. 
With regard to the development of the telephone, the National Company 
were spending about half the amount on the development of their 
business that they were spending two years ago. This notwithstanding, 
their revenue and their profits were progressing in а most satisfactory 
manner, and they hoped next year to be reaping a golden harvest from 
the seed which had been sown in past years. He regarded the prospects 
from the shareholders’ point of view as very bright. Не did not, how- 
ever, think they were quite so brilliant from the staff's point of view. 
Reduction in capital expenditure, of course, meant less employment, 
and although successful efforts had been made to provide work for tho 
construction staff, it had still resulted in hundreds of the company’s 
men having to seek emplovment elsewhere. They were sorry to lose 
these men, and heartily wished them the best of good luck in their new 
surroundings. ‘There was still the municipal competition at Hull and 
Portsmouth, but he thought it would not be long before this would be 
extinguished. With regard to the transfer they would be handing over 
to the State over 500,000 clients and а revenue of between 34 and 4 
millions а vear. He thought it would be agreed that the transfer of 
such a highly valuable undertaking and organisation was one unique in 
the annals of this or any other country. The dead assets—the poles, 
wires, switehboards instruments and so forth-—were to be scheduled and 
valued, but the live assets, the brains and the energy and the devotion 
which had created that wonderful business would not be valued; but 
they were priceless assets. He knew that many of the statf were worried 
and unhappy as to their future prospects, and he could only echo the 
regrets of the president and other members of the board of directors of 
the National Company that they were unable to give the staff those full 
assurances that would make them as happy and contented as they 
deserved to be. He still hoped and believed there would be a happy 
issue out of all their afflictions, He took that opportunity of congratu- 
lating the Staff ‘Transfer Association upon the good work it had done. 
He understood that the outstanding burning question was the claim 
made by the association on behalf of the staff that service with the 
company should count for the purposes of pension and other matters as 
service for the State. He hoped their future masters would remove 
any doubt on this point. He asked them to drink to the toast of 
“ Succexs to the National Telephone Company," coupled with the name 
of their esteemed president, Mr. Geo. Franklin. 

The toast was drunk with great cordiality. 

Mr. FRANKLIN said it had been for several vears his good fortune to 
respond to this toast and to acknowledge, on behalf of the directors, the 
hospitality of the staff. At present the subject they were all chictly con- 
cerned in was what a Scotch divine had called their “ latter end.” The 
transfer of their undertaking to the State involved questions of the 
highest importance and the utmost delicacy of treatment, and just as 
in the past the company had been able to count upon the loyalty and 
devotion of a united staff, he ventured to hope this co-operation would 
continue until the transfer was an accomplished fact. Those who had 
shown such loyalty to the company might be relied upon to show equal 
loyalty to the State, their new masters. When the Post Office took 
over the 18,200 servants of the National Company, they would find this 
а most important asset. During the past усаг the company had added 
32,153 stations, bringing the number up to 516.888. The company had 
now 1,589 exchanges, an addition of 14 for the vear, and the total 
messages transmitted over their lines had been 1,362,000,000, an increase 
of 39,000,000 on the year, the cost per message being 0-514. It was to 
the credit of the company that within а ycar's expiry of its licence 10 
had still put on 30,000 subscribers in a year and was spending money 
in catering for the needs of this large addition to its customers. Не 
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could imagine companies with less public support and a less high ideal 
might be content with letting matters go. The board of the National 
Telephone Co. would cordially join hands with the Post Office in order 
to arrive at a satisfactory solution of the problems before them, which 
he hoped would result in justice being done alike to the staff and to the 
shareholders of the company (cheers). 

Col. C. B. CLAY proposed * Our Guests," and expressed the happiness 
of the staff in having among them а number of their directors, а number 
of representatives of the Post Office, and an old colleague, Mr. Preston, 
engineer of the State Post Office telephone service. There were also 
present many representatives of the engineering and legal professions, 
whom they cordially welcomed. He would specially mention Sir Alex. 
Kennedy, Mr. Edward Morten, K.C., and Mr. Leonard Stokes, who had 
been chosen as president of the Royal Institution of British Architects. 
He coupled with the toast the names of Sir Albert Rollit and Sir Robert 
Hunter. 

Sir ALBERT Вогллт said he appreciated the conjunction of his name 
with that of Sir Robert Hunter. He appreciated also the kind remarks 
which had fallen from Col. Clay, and in reply might say that the directors 
had always tried to be on good terms with those with whom they had 
been associated in the great enterprise of the National Telephone Co. 
It was pleasant for the directors to know that this position had been 
recognised by the staff. They might all be proud of having belonged 
to the National Company, which might pass away, but that pride would 
still remain. They had been pioneers of speedy communication. As 
& guest he greatly valued the splendid hospitality which the staff 
extended to them, and especially on behalf of the directors he returned 
hearty and grateful thanks (cheers). 

Sir ROBERT HUNTER joined in the regret. expressed by the chairman 
at the absence of other representatives of the Post Office. He had 
been present at many of these dinners, and looked back upon them with 
great pleasure. Amongst his memories were those of Mr. James Staats 
Forbes. He had negotiated with him, had dined with him, and had 
heard him tender evidence before a Select Committee, and he was not 
sure in which capacity he most admired him. He also had agrecable 
memories of their late manager, Mr. Gaine, who had on numerous occa- 
sions conducted important and delicate business with him. Amongst 
recent recollections, he remembered that Mr. Anns, in presiding last 
year, expressed a presentiment that that dinner might be their last, and 
it would be remembered by those who were then present that the pre- 
sident, Mr. Franklin, premised that on the next occasion Sir H. Babing- 
ton Smith (the then Secretary to the Post Office) might be in the chair. 
Neither prognostication had eventuated. On the contrary, the only 
difference between their present gathering and that of last vear was 
that Sir Babington Smith had left them. He believed there was a 
reason for this, and it was that Sir Babington had come to the conclu- 
sion that he could make nothing out of Mr. Franklin, and was destined 
to undergo a crushing diplomatic defeat if he remained at the Post 
Office. He was now living on the shores of the Bosphorus in compara- 
tive poverty (laughter). Coming to the transfer, one thing scemed 
certain, that before long the gentlemen representing the staff of the 
National Telephone Co. would become, directly, servants of the State, 
and when that event happened he was sure they would receive a most 
cordial welcome at the hands of their colleagues already in that service. 
In fact, he regarded that fellow-service as already existing. For nearly 
30 vears the company had conducted a great and most important 
branch of the telegraph service. Не thanked them for the cordiality 
with which the toast had been received. 

Мг. А. E. RUDDOCK proposed the toast of the chairman. Mr. Anns’ 
abilities were obvious to every member of the staff, just as his caligraphy 
was often—at least once a month—-very welcome; but it was not so much 
his ability that appealed to them as his character, his personality, end 
the absolute assurance that every member of the staff felt in his fairness. 
There had never been the least suspicion of favouritism of any kind, 
and it was that fecling which made Mr. Anns what he was to them. 
When the time came for the transfer, there would be many who would 
miss the old company, and their old leaders, but whether Mr. Anns 
remained to take an active part in telephonic matters or transferred his 
activities to other spheres the staff would always remember him with 
esteem and affection (cheers). 

The toast was drunk with musical honours. 

The CHAIRMAN having briefly replied, a very enjoyable function 
terminated. 

During the evening an excellent musical programme was provided. 


L.C.C. TRAMWAY ACCOUNTS. 


On Tuesday the Finance committee of London € ‘ounty Council re- 
ported on the accounts of the tramwavs department for the year ended 
March 31. Ё 

The total capital expenditure to March 31, 1910, amounted to 
£10,709,504, of which £1,225,942 was incurred during 1909-10. The 
outstanding debt was £9,017,507. the difference (£1,691,997) having been 
paid off, including £1,372.337 (12-8 per cent.) out of revenue. Deducting 
the value of surplus lands held as an asset against debt (£118,408), the 
net debt was £8,899,099. There is а reduction of £9,010 in the amount 
о of debt outstanding on account of obsolete capital ехреп- 

ure. 

The available surplus, after meeting charges for interest, repayment of 
debt and other items, was £192,109, an increase of £3,783 over the original 
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estimated surplus (£188,326). £7,273 of the surplus is due to an unusua 
credit in respect of income tax overcharged in previous years. The com- 
mittee think that, considering the magnitude of the estimates and the 
difficulty of forecasting the dates when various sections of the lines 
will be reconstructed for electric traction, the close approximation of the 
actual to the estimated results is very satisfactory. 

Taking the result of the electric system by itself, the surplus on working 
is equal to 44-11 per cent. of the gross receipts, against 42:99 per cent. in 
the previous year. The traffic reccipts obtained from the working of the 
electric lines averaged 11-21d. per car-mile, and, including advertisements 
and other sundry receipts, the total receipts were 11-484. а car-mile, 
against 11-814. The decrease was due to the abnormally wet summer. 
The average fare was 1-064., compared with 1-07d. ; the expenses worked 
out to 6-42d. a car-mile, including 0-354. for power. Adding 0-73d. for 
debt charges in respect of power, the total expenses for power were 1-58d. 
а car-mile, against 1-714. in 1908-9. ‘The decrease in cost of power, due 
to the development and fuller use of Greenwich generating station, was 
to be noted with satisfaction. In 1906-7, the first year of working the 
station, the total cost of power was 2-07d. a car-mile. Including debt 
charges for powcr, the total expenses worked out at 7-154. a car-mile, 
compared with 7.374. "There was also a slight decrease per car-mile on 
the other heads of expenditure in respect of electric traction. The surplus 
on working was 5:064. а car-mile, against 5-07d., 5-16d. and 5-17d. in the 
three preceding years. Although the receipts per car-mile were de- 
creasing, the expenses were also decreasing, with the result that fhe sur- 
plus of 54. а car-mile, on which financial estimates for some vears have 
been based, has been maintained, but with an inereasingly small margin. 
Only about 20 miles of horse lines remained open at the end of the vear, 
and the estimates of 1910-11 provide for the electrification of about 13% 
miles of horse lines, which will leave 51 miles still to be dealt with. 

Provision for renewals at 2d. per car-mile run on lines worked by the 
Council required £110,060 out of the net surplus of £192,109. Adding 
to this £21,571 for shortage of previous years and £600 in respect of the 
Harrow-road lines, which are not worked by the Council, the total pro- 
vision made in the усаг for renewals was £132,231, leaving £50,878 to be 
transferred to general reserve. "The total in the renewals fund was 
£395,022, of which £336,266 had been invested. The general reserve 
fund had been increased during the усаг by interest on the corpus of the 
fund and by £59,878, the balance remaining of the surplus on the year's 
working after providing for renewals. After deducting expenditure of 
£25,205 in connection with the reconstruction of the Aldgate to Bow 
lines, the balance of the fund was £70,752. Out of a total of £723,386 
chargeable to the tramways account in respect of strect improvements, 
£305,090 has been brought into charge up to March 31, 1910. 

Discussion. 

W Mr. Е. WHITE, in moving the adoption of the estimates, said the com- 
mittee were dealing with the question of the electrification of the horse 
lines, and 14 miles of such tramways were practically in hand. They 
still had some 9 miles of single track to deal with, but there they had to 
contend with difficulties. The Council were very generous in the matter 
of workmen's fares, and the total number of people who availed them- 
selves of such facilities last vear were 29,969,000. There had been a 
great increase in $d. fares, of which there were some 236 stages. ‘The 
number of passengers carried on the $d. stages had increased from 20-12 
per cent. in 1906-7 to 25 per cent. If the Council insisted upon reducing 
fares and extending the length of the stages the Highways committee 
must not be blamed if the financial results were unsatisfactory. The rate 
рег car-mile had already fallen 11-48d., and if the amount fell bv another 
14. the balance now shown would disappear. Tho Board of Trade had 
granted permission for the use of trailer cars in order to obviate tho 
difficulty of overcrowding, and experiments would shortly be tried on the 
Euston-road to Hampstead Heath linc.— l'ho estimates were passed, 


TECHNICAL EDUCATION CONFERENCE. 


The fourth annual conference of the members of the Association 
of Teachers in Technical Institutions was held at Birmingham last 
week. 

The president (Mr. J. WiLsow, of the Battersea Polvtechnic), in the 
course of his presidential address, said that their membership was 
steadily increasing, and with it their prestige, influence and usefulness. 
The future position of England as a front-rank commercial nation 
depended mainly upon the increased application of scientific knowledge 
and methods to industry and commerce, and the thorough technical 
training of all ranks of the industrial army. Public opinion was gradu- 
allv awakening to the claims of technical education, but the progress 
was slow. In its utilisation of science and its attitude to higher educa- 
tion the English manufacturing world, despite recent advances, was 
some decades behind its chief competitors, the German and American 
manufacturers. Let them consider, for instance, the new industries 
which had come into existence during the last 15 or 20 vears, as, for 
example, the manufacture of motor cars, aeroplanes, metal filament 
lamps, incandescent gas mantles, machine tools, high-speed steels, 
synthetic indigo, calcium carbide, artificial silk; and many other exam- 
ples which might be selected from the engineering, electrical, chemical 
or metallurgical industries. All of these were either German, French, 
or American in their origin or commercial development ; попе English. 
It was true that certain of the above industries were now in more or 
less profitable operation in England, but the English manufacturer, 
coming later in the field, was handicapped by the fact that he had to 
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fight against the acquired knowledge and the business connections 
already obtained by the Continental manufacturer in the early years of 
the industry. In their work аз technical educators there were two 
distinct problems {to be considered : (1) The training of the manager, 
the scientific director or the “ captain of industry." (2) The training 
of the foreman, the artisan and the craftsman. At present, owing to 
the lack of a sufficiently wide and far-reaching scheme of national educa- 
tion as & whole, the country was making but little use of what might 
be one of its greatest assets, the practical and mental genius of its people. 
The greatest weakness of our present system of technical education lay 
in the higher branches, especially in the matter of day technical work. 
Thus, whereas in Germany there were in attendance during the session 
1907-8 at the 10 technical universities no fewer than 11,692 fully- 
qualified and 2,299 partially-qualified day students ; in England during 
the same period there were only 4,068 more or less qualified day tech- 
nical students attending the various university colleges of university 
rank, and the London and provincial technical schools. Compared 
with the German students, the English students were much younger, 
their preliminary training was less thorough, and their period of study 
shorter. The equipment and courses of study of the English institutions 
were undoubtedly inferior to those provided by the German technical 
high schools, The reason was the relatively small demand in England 
for the highest form of technological training. Given а greater demand, 
the equipment and courses of study at English technical institutions 
would speedily equal, if not surpass, those of any of the Continental 
technical institutions. | 

One of the problems now demanding consideration was the question 
of the relationship of the higher work of technical institutions to that of 
the technical departments of local provincial universities. At present 
the question was in a very unsatisfactory state, resulting at times in 
preventing much needed developments of their work, in the dissipation 
of educational energy, and the waste of money through unnecessary 
duplication of buildings and equipment. The two essential points in 
any schemes for the co-ordination of university and technical institu- 
tion work were: (a) There must be no curtailment of already existing 
facilities offered to students, especially to evening students who could 
not afford the time or the money to make long journeys to distant 
centres, and (b) the position of teachers must be adequately safeguarded. 
One of the most pressing requirements of English higher technical educa- 
tion at present was the need for an adequate system of scholarships 
with maintenance allowances whereby evening students who had reached 
the necessary standard could be enabled to devote two or three years to 
further specialised study in the daytime at a fully equipped technical 
college. The present systems of scholarships rarely reached this class 
of student. А beginning had been made in this direction, notably in 
London and Leeds, but the system was only in its infancy. Much of the 
money now spent in the provision of scholarships and bursaries for the 
training of elementary school teachers, some of whom could not secure 
Appointments at the close of their college career, might well be diverted 
for that purpose. Under present conditions only а relatively small 
proportion of those to whom technica] education would be beneficial 
attended any day or evening technical courses. The technical institu- 
tions of this country reached at the present time only a very small per- 
centage of those who vearly entered our great industries. They believed 
that the following reforms would materially lessen the evils indicated : 
(1) No child should be allowed to leave school before the age of 15, and 
the half-time system for children under 15 should be abolished; (2) 
improvements in the curricula and methods of the elementary school ; 
(3) the institution of a system of © technica! " secondary schools (includ- 
ing trade schools) in addition оог in partial replacement of, the exist- 
ing type of “ literary’? secondary school; (4) compulsory attendance 
at day or evening (preferably day) continuation schools, coupled with a 
limitation of the hours of labour of adolescents ; and the affiliation of 
the continuation schools to the technical school. 


A number of resolutions dealing with technical education were approved 
and passed. 


The congress of the Irish Technical Instruction Association was also 
held last week, the meeting taking place at Sligo under the presidency 
of Mr. Е. C. Forth, of Belfast. A number of interesting Papers relating 
to technical education were read and discussed. 


PARLIAMENTARY INTELLIGENCE. 


Р.О. TELEGRAPHS PAND TELEPHONES. 


In the House of Commons on the 23rd inst., the PostMASTER-GAENERAL 
(Mr. Herbert Samucl), in dealing with the Post Office Estimates, said 
that the total sum for which he had to ask the sanction of the House 
was nearly £20.000,000. Fifteen vears ago the Post Office Estimates 
amounted to about £10,000,000. Fortunately, the receipts had nearly 
doubled also, and the profits remained about the same as they were 15 
or 16 years ago. The Post Office dealt with 15,000,000 letters and 4d. 
packets every day. They handled about 250,000 telegrams daily. 
During the past vear the telephone business had shown considerable 
expansion, 123 new exchanges had been opened, the number of sub- 
seribers to the Post Office system had increased by 12 per cent., the 


number of conversations on the trunk lines had increased by 15 per cent., . 
and they were looking forward at a very carly date to taking over the. 


whole of the vast enterprise of the National Telephone Co. 


b~ a 


very rapid expansion. 
the administration of his predecessor noteworthy was the purchase last 
autmun of the wireless telegraph stations round the coast belonging to 
Marconi’s Wireless Telegraph Co. and to Lioyd’s. That purchase had 
been amply justified by results. 

with complete success, and within the last three months the number of 
messages received and sent had doubled, showing that the services of 
those stations were appreciated by shipowners. 

an inquiry as to the distribution of those stations round the coast, and 
as to the desirability of opening up new ones in places such as in New- 
castle and district where no stations were at present in existence; and 
hoped to have before long a complete ring of stations all round the coast 
and parta of Ireland which would be of great service to shipowners, 


who would therefore be well advised to proceed as rapidly as might be 
with the equipment of their vessels. 


Arrange | 
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ments were now being rapidly pushed forward to take up the transfer 
at the end of next year. | 

within the Post Office, one dealing with the question of telephone plant 
and the other dealing (among other details) with the important question 


arising out of the transfer of the telephone staff and the arrangements 
for taking a general inventory. 
of the transfer. 


duce it this year, but probably at the beginning of next session, and that 
would be the moment to consider the question of finance; but it was 
anticipated that the terms of the transfer would be in accordance with 
the agreement entered into by the late Government, and he had very 
small hope that those terms could be settled otherwise than by arbitra- 


Two Departmental Committees were at work 


A Bill would be required for the purpose 
It was not intended, as at present advised, to intro- 


tion as provided for in the agreement. 
Wireless T'elegraphy.—The system of wireless telegraphy also showed 
One of the many items of enterprise which made 


The wireless stations were working 


He was now holding 


Telegraphs.—' he telegraphs also, after several years of decline, had 


begun to show some expansion. The figures, which had suffered in 


recent years from the compcetition of the telephone, now began to show 
some revival. 


The Post Office had spent £2,000,000 in laying down 


underground cables in various parts of the country to protect the tele- 
graphic system from interruption by storms, and that work was being 


continued, а considerable sum being taken in this year's estimates for 
the further extension and com 
service. 


pletion of the underground telegraph 


On the subject of international penny post he wished it were possible 


to be able to confer what was undoubtedly a great boon, the extension 
of their system of penny postage. But he did not think it possible for 
that question to be considered as though it related only to an arrange- 
ment with themselves and a country. 


Imperial penny postage was £155,000, and it increased as their corre- 
spondence increased. 


The present Imperial loss on 


Contractors and Fair Wages.—With respect to the workpeople em- 


ployed by contractors, the new fair wages clause sanctioned by the 
House of Commons was, of course, being inserted in all new contracts 


with the Post Office. ‘They had an inspector continually at work, 


devoting his whole time to inspecting the conditions of employment of 


workpeople under contractors working for the Post Office, and seeing 


that the terms and conditions of the contract were properly observed. 


T'elegraphists! Cramp.—-A committee had been appointed in the last 


few weeks to investigate the question of telegraphists! cramp. Не had 
long felt that it was а reproach to any industry that the workers should 


be exposed by its processes to the contraction of disease peculiar to that 
trade. As chairman of the Departmental Committee on Industrial 
Diseases, he was instrumental in having telegraphists’ cramp scheduled 
in the bill dealing with compensation for injuries, and now that he was 
at the Post Office he was eager to adopt any means that science could 


devise in order to secure what was far better than either compensa- 


tion or eure for industrial disease—and that was prevention. With 
respect to operators in the telephone exchanges there had lately been 
sensational statements in the Press as to the effect upon their physique 
of the employment on which they were engaged. — (irossly exaggerated 
figures had been published, which on inquiry proved to require to be 
divided by two or three, or sometimes by ten, in order to give а fair 
picture of the facts. But the truth remained that the work of the tele- 
phone operator was of a character that imposed a certain strain on the 
nervous organisation, and a medical inquiry into the conditions of em- 
ployment in the telephonic exchanges, which was conducted by the 
second medical officer of the Post Office and the principal female medical 
officer, had reported on the subject. ‘The report reached him two days 
ago. А number of suggestions for improvement in the allocation of 
hours, intervals for meals and rest, some small improvements in the 
instruments, &c., had been made. He had given instructions that the 
recommendations of the report should be regarded as matter of urgency, 
and he hoped in the near future to be able to effect any improvement 
that might be found by the medical officers and technical advisers to be 
practicable in that branch of the work of the Post Office. 

Several members criticised the Estimates, and, in replving, . 

The ASSISTANT PosrMAsTER-GENERAL (Capt. С. Norton) said that n 
regard to submarine cables, the whole system of telegraphy was т a 
state of change. With a State system of cables there would be competi- 
tion with companies and difficulties as affecting departmental relations 
with those companies, most of them British, and difficulties with self- 
governing Colonies. A committee had been considering the subject, 
and the recommendations of that committee were under the considera- 
tion of the Department. On the question of municipal powers 1n rela- 
tion to the telephone service, he could give no pledge. Every effort 
would be made to acquire the National Telephone Co.'s undertaking on 
the best conditions for the publie interest, with no payment for good will. 

Ultimately, the Post Office Vote was agreed to. 
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LC.C. (TRAMWAYS & IMPROVEMENTS) BILL. 


Last week a House of Commons Committee, presided over by Mr. 
Soames, passed the preamble so far as related to the proposed new tram- 
way from New North-road to Southgate-road, on the north side of the 
Regent's Canal, and the reconstruction of the existing horse tramways 
from Highbury Corner to City-road and from Finsbury Park to Old- 
street (via Green-lanes, Southgate-road). The Committee refused the 
request of the Regent's Canal Co. for a clause obliging the County Council 
to build a bridge over the canal at New North-road. ` 

The proposal for a tramway from Brixton to Norwood-road, via Effra- 
road and Dulwich-road, was next considered, and the Improvements 
committee were unable to agree to a clause binding them to widen the 
road by taking off a strip of Brockwell Park. Mr. E. White, the chair- 
man of the Highways committee, suggested that the difticulty might be 
overcome by making a single line for 50 yards, that being the longest 
distance it was found convenient to work with a single line. : 

Ultimately the Committee approved a clause providing that unless the 
Council widened Dulwich-road, Herne НШ, to the full extent the 
tramway there should be a single line for about 100 vards from the main 
entrance to Brockwell Park between points marked on the deposited plan. 

The Committee also approved the proposal to construct à new tram- 
wav, about 11 miles long, from the southern approach to Putney Bridge, 
joining the existing line there and passing along High-street, Putney, 
Putney Bridge-road and High-street, Wandsworth, joining the existing 
tramway in York-road. The estimated cost of construction was £43,700. 
but widenings and acquisition of property would cost £167,200. А small 
supplementary line will connect the new line with the existing line in 
Lower Richmond-road. "The Board of Trade are to decide the question 
whether the cross-over where the line would join the Tooting and Balham 
line should be worked as a single line. 


— — —M—M— —À —— 


L.C.C. (GENERAL POWERS) BILL. 


The clauses of this Bill which deal with the smoke nuisance have been 
further considered by the Local Legislation Committee of the House of 
Commons, presided over by Sir К. Гаапа- Barratt. 

Mr. Н. Е. рохлірѕох, chief superintendent of ordnance factories, 
stated that since 1906 the War Office had received no complaints at all 
from outside as to smoke nuisance at Woolwich. During the past 10 
years they had tried at least а dozen appliances for smoke consumption, 
and investigated something like 40 different. systems. They had the 
strongest possible reason, that of ceonomy, for not emitting smoke if it 
could be avoided. | 

Мг. В. В. Влххатухе, of the Home Office, objected to the proposal 
in the Bill to extend sec. 24 of the Public Health (London) Act, 1891, so as 
to include * the chimneys of any factory or workshop, as defined by the 
Factory and Workshop Act, 1901, belonging to or used by the Crown.” 

The Committee decided that they could not grant the powers over 
Government departments asked for in the elause. 

Mr. Ouiver Г. Pear, testing superintendent of the City of London 
Electric Lighting Co., stated that 95 per cent. of the smoke nuisance in 
London was caused by domestic chimneys. He had made calculations 
Which showed that, while 11,250 tons of smoke were sent annually into 
the atmosphere from factory chimneys, the amount issuing from domestic 
chimneys was 250,000 tons a year, while the proportion of tarry matter 
in the smoke were 4 per cent. and 15 per cent. respectively. The smoke 
Nuisance problem in London would never be solved until domestic 
chimneys were dealt with. | 

On Tuesday the СиАшмАх announced that the Committee had come to 
the unanimons conclusion that no evidence had been put before them 
Which would justify them in assenting to the omission of the word 
" black " from the Act of 1891. 


WIMBLEDON & SUTTON RAILWAY BILL. 


This bill, which has already passed the House of Lords, came before 
а oe of Commons Committee on Tuesday, Mr. Ashton, M.P., рге- 
siding, 

Mr. Н. Lioyn, K.C., for the promoters, said the proposal was to extend 
the District Railway from Wimbledon to Sutton. The scheme was prc- 
moted by local landowners to the value of about £750,000 in the neigh- 
»urhood, many of whom would be prepared to take payment in shares 
ior land required for the line, while some would give land. It was 
proposed to raise £350,000 capital with the usual borrowing powers. The 
estimated cost of construction was £311,554. The only opposition was 
from the L.B. & S.C. Co. The L. & S. W.R. Со. had agrecd to the junction 
at Wimbledon and the District Company were willing to work the traffic 
electrically, their trains running through Wimbledon. 

Evidence in support of the bill was given by Mr. Н. В. Searles- Wood, 
chairman of the promoting syndicate, and by Mr. W. Е. В. Innes, chair- 
man of the Merton Park Estate Co, ` 

Мг. К. H. SELBiE, general manager of the Metropolitan District Rail- 
Way, said the proposed line (51 miles in length) would serve a present 
population of 100,000), would be а cheap railway to work, and he thought 
(allowing £23,100 working expenses on гоча receipts £42,000) а net 
Tevenue of £18,900 might be expected, increasing with the growth of 
population. | : 

Мг. W. V. Granam, C.E., engineer for the scheme, said that the pro- 
posed stations would be in most instances а mile from the existing 
stations on the L.B. & S.C. Railway from Sutton to Wimbledon via 
Mitcham. The estimated cost of the works and land was £311,554. In 
the estimate of £181,140 for works, the electrification of the line (costing 
probably £40,000) and the provision of rolling stock had not been in- 


cluded. It was usual to make provision for equipment and rolling 
stock by the exercise of borrowing powers, and these matters would be 
subject to arrangement with the Metropolitan District and L. & S.W. 
Companies in regard to goods traffic. 

Sir С. Свв thought the proposed line would be a useful addition to the 
railway accommodation for the outer zone of London. It would not 
injure the Brighton Company's traffic and their service to Victoria ап 
London Bridge. It would be an advantage to have the through connec- 
tion at Wimbledon for Earl's Court. The District Company intended to 
enter into an arrangement for working the proposed line. 

Sir J. WoLFE Barry, K.C.B., said the line was well conceived for the 
purpose of opening up that new residential district. The estimates had 
been examined by his staff and found sufficient. Existing requirements 
perhaps would not support the line, but th» district would rapidly 
develop. 

At the suggestion of the Chairman the promoters, having formally 
proved a resolution from Carshalton in favour of the Bill, did not put 
forward further evidence, and the case for the Bill closed. 

Мг. W. FORBES, general manager for the І.В. & S.C. Railway Co., 
explained the arrangements of his company for the London and Sutton 
traflie. There were quicker trains in the morning and evening. ‘The 
journey to Victoria by the proposed line would occupy 44 minutes. His 
company contemplated further electrification of their lines in which 
Sutton would be included, but hc did not find that there was а demand for 
a more rapid service between Sutton and Wimbledon. Не had tried it a 
few vears ago, and in the present month had been running motor trains 
in addition to the regular service, but had only carried an average of 
four passengers per train. There was not the tratlie to cater for between 
Wimbledon and Sutton. His company having incurred large expenditure 
and being prepared to meet all public requirements, should, he urged, be 
left alone. | 7 


‘SMETHWICK PROVISIONAL ELECTRIC LIGHTING . ORDER. 


On Wednesday a Select Committee of the House of Commons, presided : 
over Бу SirtHenry Kimber, considered the Electrice Lighting Orders - 
(No. 1) Bill, which confirms various provisional orders made by the 
Board of Trade, including the Smethwick order. : 

Mr. FREEMAN, K.C., for the promoters, said the bill was to confirm а 
provisional order authorising the transfer of an order from the Birming- 
ham.& Midland Tramways (Ltd.) to the Shropshire, Worcestershire & 
Staffordshire Electric Power Co. In 1898 an agreement. was entered into 
between Smethwick Council and the Birmingham ('o. by which the com- 
pany was to work the order, and in 1906 the Board of Trade drew the 
attention of Smethwick to the fact that the action practically amounted 
to the divestment of the order, and they suggested that it should be 
transferred to the Tramway Co. In 1907 that transfer was carried out. 
It was, however, agreed that it should not be done without the sanction - 
of Smethwick Corporation, and such consent was not to be “ unreason- 
ablv ? withheld so long as the company who took the order were reliable 
and responsible. The Shropshire € o. now sought to take over the order. 
At an inquiry held by the Board of ''rade in 1908 all the details were соп- 
sidered, and every question raised was satisfied, except а personal one as 
to whether the Town Clerk of Smethwick should be allowed his expenses. 
The Corporation stated that they had reason to doubt whether the 
pecuniary position of the Shropshire Co. was of such a satisfactory nature ` 
as to warrant their undertaking the powers, duties and obligations of 
the order. Не would point out that the company. before taking over an > 
order, had to raise a definite sum, and the Shropshire Со. had the certi- 
ficate of the Board of Trade to that effect. 

Mr. Sipney Morse gave evidence in support of the Order. | 
Mr. Erskine Роглоск, K.C., addressed the Committee оп behalf of 
petitioners, and said he did not object to the transfer under certain con- 
ditions, but they wanted to be safezuarded with regard to the price to he 
charged for street lighting, and that words should be put in the order 
so аз to make it clear that the transfer should not absolve the Shropshire ' 

Co. from various obligations entered into with Smethwick Corporation. 

The Committee passed the preamble, and asked Mr. Pollock to bring 
up а clause which would satisfy both parties. The Committee would 
consult the Board of ‘Trade and the speaker's counsel before giving their 
decision. 


Ardrossan and Cambuslang Provisional Orders.—The Court of 
Referees of the House of Commons have disallowed the locus standi of 
the Caledonian & Glasgow and S.W. Railway Companies in regard to - 
the Bill confirming the provisional electric lighting orders for Ardrossan , 
and Cambuslang, except т relation to the provisions as to carrying 
electric cables over railway bridges. | | 

North & South Shields Electric Railway Bill.—This bill has 


been withdrawn. 


LEGAL INTELLIGENCE. 


ey 


Wireless Telegraph Patents. 


Last weck the case of Taylor в. W. Bingham was mentioned to Mr, 
Justice Parker by Mr. Walter, K.C., who stated that the action related 
to certain wireless telegraph patents, and he had a motion for an inter- 
locutory injunction. He had, however, arranged with Mr. Mark Romer, 


K.C. (who appeared on the other side) for the motion to stand over until |, . 


trial. 
His lordship assented to this, 
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neers, technical chemists, brewers, &c.. and printers and publishers. 
The training for engineers consists of three years in the college and a 
three years’ apprenticeship on the “ Sandwich " system in a local 
engineering works. The course in mining extends over two years, 
and the training is also recognised by the University of London for 
the B.Sc. degree in mining. Complete courses of instruction, extend- 
ing over four years, are provided for students studying for the fellow- 
ship of the Institute of Chemistry, &с. An entrance bursary of £25 
will be offered for competition on Sept. 27 and 28 next. Par- 


ticulars of fees, &с., may be obtained from the principal, Mr. A. P. 
Laurie, M.A., D.Sc. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 
The Governors of Robert Gordon’s Technical College (Aberdeen) 
are about to appoint an engineer graduate of distinction as head of 
the engineering department of the college. Salary £500 per annum. 


Applications to the principal (Mr. Chas. Stewart, M.A.), by July 16. 
See also an advertisement. 


A competent selling electrical engineer is wanted at once for India. 
See an advertisement. 


A foreman is required with experience in pivoting. balancing. 
and calibrating delicate moving coil instruments, Applications to 


Mr. R. W. Paul, Newton-avenue Works, New Southgate, London, 
N. See advertisement. 


| BRITISH AND COLONIAL. B 
Aberdare.—The Council have decided to promote a Bill to autho- 
rise the construction and working of an electric tramway from the 


cemetery to Cwmaman and to confer powers to oarry out other 


A first-class tracer is wanted at electrical engineering works at | € 
improvements. 


Chiswick. See an advertisement. 

Applications will be received until Sept. 10 for appointment to 
the Henry Overton Wills Chair of Physics at Bristol University. 
Salary £600 per annum. Particulars from the Registrar. 

A senior demonstrator is required in the technical optics depart- 
ment of the Northampton Institute, London. Salary £175. 
&c., from the Principal, to whom applications by July 5. 

A radiographer is required at the Hospital for Consumption and 
Diseases of the Chest, Brompton, London, in succession to Dr. 
Greg. Honorarium 50 guineas per annum. Applications by July 7. 


Acton.—On Wednesday the Council decided by 11 votes to four 
that the necessary notice be given to terminate at December, 1913, 
the agreement with the Metropolitan Electrio Supply Co. for the 
supply of electricity in bulk to the Council. The proposal to hand 


over the Council's electricity undertaking to the company was 
rejected by 14 votes to six. 


Amalgamated Society of Railway Servants.—Mr. J. E. Williams 


has been elected secretary of this society in succession to Mr. R. 
Bell. 


Australasia.—The ‘‘ Australian Mining Standard” states that а 
meeting of Kapunda (S. Australia) ratepayers is to be called to dis- 
cuss the question of lighting the town electrically. 


Customs.—Under an order dated June 7 the list of goods which 
may be imported into Canada duty-free includes fuse heads of metal 
foil and cardboard imported by manufacturers of electric fuses for 
use only in their own factories in the manufacture of such fuses. 


Dewsbury.—The new Council schools at Batley Carr are to be 
wired. 


Earnings of Workmen in Electricity Supply, Tramway and other 
Public Services.—A report of an inquiry by the Board of Trade into 
the earnings and hours of labour of workpeople in public utility ser- 
vices in 1906 states that no statistios are available showing the total 
number of persons engaged in such services, but returns have been 
received from nearly all local authorities directly employing labour 
and from most of the private companies of importance, and the num- 


ber of persons with regard to whom returns have been obtained is 
268,000. 


The average earnings of workpeople in the electricity supply service 
was 29s, 6d. and of men only 31s. 7d. per week; in the tramway and 
omnibus services (combined) 29s. 3d. and 30s. 6d. respectively. Wages 
in the gas service were 31s. 7d. for all persons and 32s. 64. for men only, 
an increase of 18 per cent. compared with the vear 1886, but no com- 
parison is given with 1886 in regard to the electricity and tramway and 
omnibus services. The average hours in a full week's work in the elec- 
tricity supply service were 51-9 (compared with 52-6 in the gas service) 
and in the tramway and omnibus service 58.7. The average number of 
holidays allowed (to persons allowed recognised holidays) was 10-4 10 
the electricity, 7-4 in the gas and 6 in the tramway and omnibus services. 
A footnote states that in the gas and the tramway and omnibus ser- 
vices there were no recognised holidays allowed in а number of cases, and 
if all the workpeople were included the average would be 6-6 days in the 
gas and 3-8 days in the tramway and omnibus services. The average 
earnings in the electricity supply service in the whole of the U.K. were: 
For foreman 48s. 4d., meter inspectors 303. 114., switehmen 31s. ld., 
jointers 38s. 114, and wiremen 35s. 114. per full week. In London the 
comparative figures were: Foremen 52s. 3d., meter inspectors 32s. 6d.. 
switchmen 35s. 9d., jointers 413. 7d. and wiremen 365. 74. The average 
earnings of certain classes of tramway and omnibus workers was as fol- 
lows, for the whole of the U.K. : Motor tram drivers 30s. 8d., horse and 
cable tram drivers 33s. 9d., omnibus drivers 35s. 9d., conductors 265. lld., 
regulators 33s. ld. For London the wages for the same classes were 
32s. 4d., 34s. 9d., 38s., 30s. 9d and 38s. respectively. 


Electricity in Mining.—The report of the directors of the Maltby 


Forms, 


Owing to Mr. C. W. Salt having recently resigned his position as 
chief assistant electrical engineer at Bradford to take up the position 
of chief electrical engineer of Torquay municipal electricity under- 
taking, Bradford City Council, acting on the recommendations of 
the Eleotricity committee, have appointed Mr. Harry S. Ellis, 
assistant electrical engincer, to be deputy electrical engineer and 
manager, and Mr. J. H. Schnauber, chief draughtsman, has been 
appointed assistant electrical engineer. | 

Мг. J. С. Johnson has been appointed senior charge engineer at 
Willesden, and Mr. J. D. Ravenscroft is to take Mr. Johnson's place 
and a third assistant is to be appointed. 

Mr. James Robinson, M.Se., Ph.D., has been appointed junior 
lecturer and demonstrator in physics at the University of Sheffield. 

Mr. Thomas Thompson, B.Sc. (Eng.), B.A., has been appointed 


assistant engineering lecturer at the Municipal Technical Institute, 
Coventry. 


EDUCATIONAL NOTICES. 


City and Guilds of London Institute.—The entrance examinations 
of the City and Guilds Central Technical College, Exhibition-road, 
S.W., and the City and Guilds Technical College, Finsbury, E.C., 
are held in September, and the sessions commence in October. 

Both institutions provide courses of instruction in engineering, 
chemistry, mechanics and mathematics, &c. Particulars of entrance 
examinations, scholarships and courses of study may be obtained 
from the respective colleges or at the head offices of the Institute, 
Gresham College, Basinghall-street, London, E.C. The Central 
Technical College is intended for higher technical instruction for 
day students not under 16 years of age, preparing to become civil, 
mechanical or electrical engineers, chemical or other manufacturers 
and teachers. The college is a school of the University of London, 
and forms the engineering section of the Imperial College of Science. 
The courses of the study for the associateship of the Institute cover 
a period of three years, | 

The City and Guilds Technical College at Finsbury (London, Е.С.) 
is designed for day students preparing to enter engineering and 
chemical industries and for those who have already served an 
apprenticeship and also for evening students. The day courses in 


mechanical or electrical engineering cover two years and those in 
chemistry three years. 


Northampton Polytechnic, Institute.—-The silver medal offered by 
the Women's Aerial League to the best student in the pioneer 


courses in aeronauties held during the session 1900-10, has been 
awarded to Mr. Duncan George, Mr. Е. В. Moffat being proxime 
accessit. | 

Extended courses of a more complete and practical nature are being 
arranged for next session, and Мг. F. Handley Page (Handley Page, Ltd.) 
has been appointed to take charge of these courses. In addition, there 
is under consideration the establishment of full-time day courses in 
acronautical engineering, extending over four years, and similar to the 
well-known day courses in electrical and mechanical engineering estab- 
lished some years ago. Fuller particulars will be ready shortly. 


Heriot-Watt College (Edinburgh).—This college provides theoretical 


Main Colliery Co. states that a portion of the electric power instal- 
lation is at work, and the remainder of the plant required in the neat 
future is in process of erection, The permanent electric pumping 
plant has been erected and is at work. The fan and engines are 
ready for starting immediately the shafts-are down to the coal. 


The new electric power and lighting plant at the Deep 
Navigation Ocean Collieries, Treharris, was formally started by 
Mrs. Davies, wife of Mr. D. Davies, M.P., on the 23rd ult. Electric 
current will be used for surface and underground lighting, pumping, 
&с. 


Gloucester.—On Wednesday the City Council increased the salary 


and practical training for mechanical, electrical and mining engi- 


| of the general manager of the tramways (Мг. L. Johnston) to £360. | 
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Hackney (London).—The borough electrical engineer (Mr. L. L. 
Robinson) has denied a statement in the Press to the effect that the 
Council had decided to replace their electric arc lamps with gas lamps. 

For a number of years (states Mr. Robinson) the more important main 
streets in Hackney, extending some 20 miles, have been lighted by electric 
arc lamps, which have given thoroughly satisfactory results. There is 
not the slightest inclination on the part of the Council to have this electric 
lighting replaced by gas lighting. In the less important streets gas has 
not yet been displaced. A few months ago, in consequence of the enor- 
mous economy in electric lighting effected by the introduction of the metal 
filament lamp, the Electricity committce were in a position to offer a 
lower price for this “ side street ™ lighting than was charged by the gas 
company, but unfortunately they couldfonly make their offer in respect 
of some 600 lamps, because supply mains are not yet laid throughout 
every street in the borough. Nevertheless, the threatened competition 
of the electric light has had a beneficial result, in so far as that it has drawn 
from the gas company an offer to replace all the existing upright mantles 
in the public street lamps with inverted mantles, and to reduce the bill by 
some £2,000 per annum, provided they got the contract for the whole of 
the existing lamps for five years. 

Howth and Sutton (co. Dublin).—-At a recent meeting of rate- 
payers the electric lighting scheme of the Improvements committee 
was approved. 

The scheme has been prepared by Messrs. W. Coates & Co., and it is 
proposed to request the County and District Councils to grant way- 
leaves for laying cables along the roads, and the firm undertake to finance 
the scheme and to supply electricity at а charge not exceeding 6d. per 
unit to consumers. 


Islington (London).—Sir Alex. Kennedy, who has reported upon 
the desirability of increasing the capacity of certain electricity 
supply mains. is of opinion that the present high-tension feeders to 
four areas are seriously overloaded and that the extensions proposed 
by the borough electrical engineer (Мг. А. Gay) are necessary. 

Sir Alex. Kennedy also considers the adoption of sub-stations for pre- 
sent and future extensions is very advisable to enable the Council to obtain 
satisfactory regulation of their supply pressure, and to take advantage 
of the economical working of transformers so placed. At the same time 
the low-tension distributors from these sub-stations should be laid so as 
to make use of the three-wire system and higher voltage which is already 
successfully in use in other parts of the district. 

The Electricity committee report. that they are satisfied from the 
report of Mr. Gay that it is necessary to carry out the works indicated, at 
an estimated amount of £19,872, without delay. 

Mr. Gay has reported that it is necessary, in order to comply with the 
regulations issued by the Home Office under sec. 72 of the Factory Act, 
to provide a new main switchboard, at a cost of £3,000, and the Lighting 
committee has decided to invite tenders for the work. 


Kingsbury.— The Courcil have approved the action of the chair- 
man (Mr. J. Diaz) in communicating with the North Metropolitan 
Electrie Power Supply Co. offering to continue negotiations for the 
supply of electrical energy for public and private lighting. 


Leicester.—It was reported to the Corporation on Tuesday that 
the Gas and Electric Lighting committee had considered the effect 
of the recent judgment of Mr. Justice Neville in regard to the 
municipal electrical fittings department. 

After carefully considering the matter the committee came to the con- 
clusion that, as there were other Corporations likely to be affected by the 
decision, before taking any further steps they should be communicated 
with. The committee will meet again shortly to consider the course to 
be adopted. 

The chairman of the committee (Ald. Smith) said that they thought 
the present was an opportune moment for suggesting a change in the 
administration of the management of the gas works. The committee 
Were of opinion that there was no insurmountable difficulty in separating 
the gas from the electricity department, The committee had also con- 
sidered the matter from the point of view as to whether the present elec- 
tricity works at Avlestone and Belyrave-road should be run as separate 
concerns, or whether, in the public interest, there should be ап amal- 
gamation of the two under one committee. ‘The capacity of the plant at 
Aylestone was equal to 4,400 kw. The maximum load on the station in 
1909 was 1,962 kw., so that if a 1,000 kw. set were allowed as reserve, 
there would remain one 1,000 kw. set available for power or other pur- 
poses. The sales for lighting last vear reached 1,546,635 units, and for 
power 405,305 units, and the cost per unit worked out at 31d. per unit 
in 1907, against 314. in 1909. There had been a considerable decrease 
In revenue since the introduction of metal filament lamps. Since 1907 
the total revenue had fallen from £33,882 to £28.832, a difference of 
£5,000, while the net. profit had only dropped £2.600. The total gene- 
rating capacity of the plant at Belgrave was 2,500 kw., and the total 
output last vear was 6,616,650 units; The total works cost was 3d. per 
unit. The output for the current year would be at least 8,000,000 units. 
They were supplying 1,500,000 units per annum for power alone, and this 
figure would increase considerably before the end of the year. The total 
horse-power of motors coupled up this усаг amounted to 759 H.P., and 
the total up to the end of December last year was 669 H.P., making а 
grand total of 1,428 н.р. The advantages of unification might be briefly 
summarised as follows :— 

(1) The whole electricity production and supply for 


lighting and power 
would be under the control of one special committee, whose 


duty it would 


be'to supply electricity at the cheapest possible rate; (2) it would stop 
friction between committees, and abolish insane and unnecessary com- 
petition; (3) consumers and users of light and power would have free 
choice in taking alternating or direct current— whichever suited them 
best—at equal rates; (4) the present ducts, cables and machinery could 
be more economically used for the present purposes and future extensions 
of supply ; (5) one central office—part of the present gas offices being 
available—could be extended, where all requiring electricity for light or 
power could apply ; (6) amalgamation would mean, the retention of the 
present engiJeering and clerical staffs, with less friction and better con- 
trol and economy of management. | 

The committee's recommendations were adopted. 

Liverpool Tramways.—To meet the heavy call on the tramway 
service in Liverpool for the conveyanoe of passengers to and from the 
Royal Agricultural Society's Show held at Wavertree last week, we 
learn that 200 additional cars were provided. During the greater 
part of the five days of the show 150 of these extra cars were in use, 
50 being held in reserve to meet any exceptionally heavy demand. 
The consequence was that the very heavy traffic was handled in & 
most admirable manner, and there was no waiting or crushing at any 
point of the different routes or at any of the entrances to or exits 
from the show. Much credit is due to Mr. C. W. Mallins, the tram- 
ways manager at Liverpool. for the effective arrangements made to 
meet this particularly exacting demand. We know that the excellent 
service was highly appreciated by the visitors to the show, whose 
time was greatly economised thereby. 


Llandudno.— The salary of the electrical engineer (Mr. Harold 
Morton) has been increased. | 


London County Council.—On Tuesday it was agreed to allow 
Poplar to alter the terms of their electricity loans and make the 
repayments quarterly. 

New Tramuays.—The Highways committees recommendation to 
expend £35,250 on capital account for the construction of authorised 
tramways from Battersea Park-road to King's-road, Chelsea, was agreed 
to. 


Marylebone (London).—The Electricity committee report that the 
general manager (Mr. A. Hugh Seabrook) has advised that in future 
the annual charge in respect of the use of electricity for all domestic 
residential purposes (other than lighting) should be discontinued, and 
the annual charge for lighting considered to cover all uses of electricity. 

The proposed reduction will only apply to private consumers who 
adopt the "' telephone ” system of charging in their residences. The 
committee are satisfied that, though there will be a trifling decrease in 
revenue, the increased business will recoup the concession. 

42 public lamps have been converted from gas to electricity, making à 
total of 2,262 electric lamps. 

Monaghan (Ireland).—The Council have passed a resolution in 
favour of an electricity supply scheme. 


Nuneaton.— ‘The Highways committee are not prepared to supply 
the с.-1. columns and brackets for future street lighting extensions, 
as recently suggested by the L.G. Board inspector, and the Board 
have been asked to sanction the raising of £240 for street lighting 
extensions. 

Ald. Bares, in moving the adoption of the report, said that when the 
big fly wheel broke at Messrs. Fielding & Johnson's cotton factory the 
electricity department were asked to supply about 300 н.р. of electrical 
energy, and that had been promptly supplied, thus enabling the factory 
to continue working without much delay. Otherwise the factory would 
probably have been idle for several weeks and 400 workpeople thrown out 
of employment. He thought the department was to be congratulated 
on the expeditious way it had coped with that work. | 

Personal.—Mr. С. Н. J. Hooghwinkel, M.LM.M., M.LE.E. 
(Messrs. Hooghwinkel, Anthony Brown & Partners). is leaving for 
the West Indies and Mexico on July 6 on professional business. 


Poplar (London).— The Finance committee has been asked to 
report upon certain proposals of the electrical engineer (Mr. J. Н. 
Bowden) for a revised system of charging, with a view of securing 
greater diversity of load. 

In March, 1909, the Council approved the wiring of 25 houses at a 
{аги of 124 per cent. on the Council’s cost of installation to cover interest, 
depreciation and repairs, with a further charge of £4 per annum рег 
kilowatt in respect of the capacity of the lamps connected, and £1 per 
kilowatt for heating, &c., plus $d. а unit in each case for all current con- 
sumed, lighting in cellars, lavatories, &с., not extensively used at time 
of maximum load, being charged at the same rate as for heating. The 
Electricity committee report that the results appear to have been satis- 
factory, and they are of opinion that this class of installation may be 
usefully extended. Ht is also suggested that a similar system of charging 
should be adopted in respeet of lighting business premises, but in these 
cases, while the charge fur consumed current. will remain the same, it is 
proposed to fia the rate per kilowatt installed at £13 for inside lighting and 
£6. 10s. for outside arc lighting, the latter demand coming only partially 
on the peak of the load. 

With regard to power consumers, it is proposed to establish a general 
rate of £4 per kilowatt demanded, plus 1d. per unit for all current. con- 
sumed, discarding the rate of £3 per kilowatt and sd. per unit, and to 
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offer rebates to large. consumers. The committee recommends that Мг. 
Bowden be authorised to wire а number of premises, not exceeding 50, 
for domestic and business supplies on the terms and conditions stated, 
at & cost not exceeding £20 for any one installation ; also that the pro- 
posed rate for direct-current power be £4 per kilowatt demanded, with 
id. ner unit for current supplied, subject to rebates. | 


Preesall (Lanes.)— The Council are considering electric ‘lighting 


schemes submitted by the Trafford Electric Works Co. and Mr. 
Swarbrick, Leigh. | 


Presentations.—The shareholders of the Lymington Electric Light 
& Power Co. have presented a silver cigarette case to Mr. Glynn 
Slater, Engineer and Secretary, who has been appointed engineer and 
manager of the Hamilton Electricitv Works. 


The staff and employés at Swadlincote of the Burton-on-Trent & 
Ashby Light Railway Co. have presented а pair of bronzes to Mr. 


R. O. Baldwin, traffic manager, who has accepted a similar post at 
Bournemouth. | 


Last winter Hanley Edueation committee initiated а course of 
electrical engineering lectures at the municipal secondary school. 
Practical demonstrations and testing work were also carried out at 
the power station (by permission of Hanley Electricity. committee). 
The whole course, lasting from September to April, was under the 
auspices of the City and Guilds of London Institute. 

Mr. €. H. Ycaman, borough electrical engineer, was the lecturer and 
demonstrator, and on Friday evening last the students presented Mr. 
Yeaman with a silver fountain pen as а slight appreciation of the 


indefatigable and thorough manner in which he had conducted the 
lectures. 


Mr. Yeaman, who was taken by surprise, thanked the members for their 
useful present, and said that it gave him great pleasure to take up work 
of that kind and help anvone who took a real interest in the subject, and 
strove to become efficient, remarking that it was а kind of recreation to 
himself after the usual business of the day. 


Rail-less Trolley Traction.—' The manager of the Plymouth tram- 
ways (Mr. C. В. Everson) has reported to the Tramways committee 


on the exhibition of the rail-less trolley system of traction recently 
given at Hendon. 


Mr. Everson states that the experimental running of the car was pro- 
nounced to be very satisfactory. He was favourably impressed, and 
convinced that whenever the Council considered the question of meeting 
the public requirements of places like Laira and Crownhill, that mode of 
traction would be very suitable for eonnecting up such places, to act as 
feeders to their present tramway service. 

Consideration of the report has been deferred. 


St. Pancras (London).— Tenders are to be invited for the temporary 


boiler plant required at the King's-road eletcricity works to provide 
for next winter's demand. 


Southend.—The Council have applied for а loan of £2,552 for 
additional feeders. 


The salary of the borough electrical engincer and tramways manager 
(Mr. В. Birkett) has been increased from £500 to £700, rising to £1,000 by 
£30 & year. 

Tottenham.—in regard to the public lighting, the North Metro- 
politan Electric Power Supply Co. have asked the Council to allow 
them to tender for а minimum of five years for the whole district, 


but they may tender only for three years for those portions where 
their mains are laid. ! 


The Tottenham Cas Co. has been asked to reduce the charge for public 
lamps, and in reply the secretary has stated that the price is at present 
so low compared with the charge to the general publie that there is 
little margin for reduction. Anticipating, however, that during the 
next 10 years economies would be made in gas manufacture, the com- 
pany offer a reduction equal to 2s. per lamp, with 1:614, per lamp рег 
night for supplying gas mantles, &c., for cleaning cach lamp weekly, 
for lighting and extinguishing it and for supervision, &c. 

Both communications have been referred to à committee. 


Victoria-Crystal Palace Tube Railway.—Particulars have been 
published of an amended scheme for the construction of a tube 
railway from Victoria to the Crystal Palace. 

It іх proposed that the terminus shculd be at the Penge entrance to 
the Palace instead of at Upper Norwood. The line will be 6} miles in 
length, with a branch line of 1} miles running to the Elephant and Castle 
from a point near Walworth-road. The stations on the amended scheme 
will be Penge, Upper Sydenham, Lordship-lane, Dulwich, East Dulwich, 
Denmark Hill and Camberwell, where it branches off to Walworth, and 
the main line goes on to the Oval, the Albert Embankment and Victoria. 
There is a further suggested line which would carry the railway on to 
Cricklewood, going through Marble Arch and Hyde Park Corner. The 
cost of the new tube will be £340,800 per mile. 

It is also stated that the directors of the London, Brighton & South 
Coast Railway Со. will next month recommend the extension of electric 


traction to that portion of the line between Peckham Rye and the 
Crystal Palace. 


* 


Wireless Telegraph Notes.—Capt. Howland, of the Norwegian 
Navy, is about to visit London and other cities, in order to demon- 


siderable headway in Bahia. 
installations are in the hands of the lighting companics. 


‘strate an improved wireless telegraph apparatus, designed to more 
effectually systematise wireless messages. : 
It is announced that the War Office are in negotiation with the 
Marconi Wireless Telegraph Co. for the purchase of about 300 sets of 
a simple portable wireless telegraph apparatus, the invention of 
Major Beddington, of the Yeomanry. This apparatus can be erected 
and completed for transmitting messages in about 15 minutes 16 

is light and easily transportable. 


The Postmaster-General has under consideration the complete 


linking-up of the islands on the West Coast of Scotland by means of 
wireless telegraphy, there being little or no traffic to justify laying a 
submarine telegraph cable оп a coast where the submerged lines 
would be liable to frequent interruption. 


The Under Secretary of State for India in the House of Commons 


on Wednesday stated that the scheme for the establishment of 
certain inland wireless telegraph stations in India had been approved. 


Workhouse Lighting.—The House committce of Hungerford 


Guardians are preparing a report on the electric lighting of the 
workhouse. 


Annual Outing.—On Saturday last the employees of Messrs. 


Siemens Bros. Lamp Works (Dalston, N.E.) visited Brighton for 
their second annual outing. 
morning but cleared later and became splendidly fine. 
numbered over 500, and left London Bridge at 7 a.m. 


The weather was showery in the 
The party 


An excellent luncheon was provided by the company at the Aquarium. 


А vote of thanks to the committee and Mr. Hicks (the seerctary) for 
the success of the outing was proposed by Mr. Holmes and carried with 
acclamation. 


The party then dispersed and many of the surrounding places of interest 
were visited, 


A musical programme was provided at the Aquarium. 
The outing proved thoroughly enjoyable and successful 


FOREIGN. 


Brazil.—Vice-Consul Simpson states that the company owning 
the electricity supply works at Jfa-eio is in a healthy condition and 


has largely increased its plant recently. 


Vice-Consul Garcia says the town of Natal is lighted by acetylene gas, 
but the introduction of electric light is under consideration. 

Consul W. H. M. Sinclair states that electric lighting is making con- 

Fittings are, as a rule, very plain and all 
Fans aro at 
present little used. 

France.—The report of Consul A. McMillan on the Nize district for 
1909 states that it is probable electric traction will be used on the 
Nice to Antibes and the Vesubie to St. Martin Vesubie tramways 
before the end of the current year. 

The development of the network of telephones in the Alpes Maritimes 
continues to make progress, a number of communes having been con- 
nected with Nice. 


Consul В. Macdonald states, in his report on the Bordeaux district, that 
the imports of machinery and parts of machinery (exclusive of agri- 


cultural and sewing machines) from the U.K., amounted to 1,407 tons, 


a slight decrease compared with 1908. 
and an increase in machine tools. 


Franco-German Telegraphs.—It is anrounced from Paris that an 
agreement has been concluded between the French and German 
Goveraments with regard to the common use of their respective sub» 
marine telegraph cables at any time that accidents of a technical or 
other nature interfere with the rormal working of the service. 


Holland.—The ** Vaderland ” states that Dordrecht municipality 


There was a decrease in dynamos 


have decided to construct an elestrically-operated swivel bridge at 
a cost of about 98,000 florins (£8,166). 


International Competition of Practical Telegraphists.—The Italian 
Minister of Posts and Telegraphs has issued invitations to the 
Government Telegraph Administrations and the telegraph com- 
panies adhering to tho Interrational Telegraph Convention, the 
Imperial Chinese Telegraph Department. and the other principal 
private telegraph companies to participate in a competition in the 
transmission and reception of messages with Morse, Hughes and 
Baudot apparatus at the Turin International Exhibition. A list 
of the money and other prizes and medals which will be awarded 1s 
to be published later. Signor Ciuffelli, Minister of Posts and Tele- 


graphs, Rome, will be pleased to receive notices of intention to 
compete. 


Japan.—The report of Consul A. M. Chalmers for 1909 states that 
the imports at Nagasaki included steam engines and boilers £8.769 
(compared with £728 in 1908 and £40,367 in 1907), steam turbines 
£1,169 (against £43,623 and £52,861), dynamos £1,561 (£8,542 and 
£20,132). | 

Acting-Consul W. М. Royds states that electric light was first seen 1n 
South Formosa in December last, when а power station was established 


at Chikushimon to supply electrie light a nd power to the towns of Tainan 
Anping, Hozan and Takow. 
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Н.М. Commercial Attaché at Yokohama (Mr. E. F. Crowe) states, in his 
report for 1909 that there has been a boom in electric tramway under- 
takings, particularly in the district round Osaka, and Кофе, and in the 
south of Japan. Mr. Crowe advises that great caution should be 
exercised before attempting to take part in any proposed new ventures of 
this kind, and there are several engineers on the spot whose business it is 
to watch these enterprises, and who know long betore the general public 
if anything at all good is forthcoming. Orders for machinery, rolling 
stock, &c., are in| most cases accompanied by requests for very easy 
payments. 

Imports of machinery to Japan were valued at £2,072,400 (compared 
with £3,498,600 in 1908). The imports of machinery from the U.K. were 
£1,409,000 (against £2,070,400, and £158,200 in 1908 and 1907 respec- 
tively), from the U.S.A. £382,500 (against £916,200 and £851,100), from 
Germany £252,800 (£453,400 and £328,000), France £12,000 (£18,300 and 
£41,900) ; other countries £16,100 (£40,300 and £24,600). The total 
imports of dvnamos and motors were valued at £184,400 (against £209,200 
in 1908) and of other electrical machinery £121,800 (£170,600) ; telephones 
£12,200 (£11.500) : steam-engines £72.000 (£180,300) ; gas, oil and hot air 
engines £39,100 (£98,700) ; steam turbines £23,700 (£76,500), and lifting 
machines £189,900 (£116,200). 

Madeira.— H.M. Consul (Capt. J. Boyle) states that the concession 
recently held by the Madeira Electric Lighting Co. has been trans- 
ferred by the Camara to the Madeira Electric Lighting Co. (1909) 
Ltd., which has been registered in London and Portugal. The 
present generating plant is to be scrapped and the latest type of 
machinery put in. Afterwards the mains will be extended to the 
whole of the Conce!ho of Funchal. "There is a local advisory board of 
directors, with Mr. A. Barron, M.I.C.E., as engineer-in-chief. It is 
believed that the telephone concession is to be taken over and worked 
by the Government, and that the cost per telephone will be about 
22 dol. 500 reis (£4. 128.) per annum, with an additional charge of 
6 dol. (£1. 4s.) at the time of installation. 

Mexico.—Consul L. J. Nunn states that large sums will be spent 
in the near future by the Vera Cruz Terminal Co. in the equipment 
of hydraulic cranes for the water front work, and electric cranes for 
warchouses, &c. 

Consul Н. W. Wilson (Tam pico) says an electric 50 ton crane has 
recently been crected on the Fiscal Wharf and can travel the whole 
length of the wharf (about half a mile). 

Vice-Consul J. B. Sanford states that the Monterrey Railway 
Light & Power Co., by arrangement with the City Council, are about 
to lay 3 kw. (15 miles) of underground cable to supply light and power 
in the main business portion of Monterrey. "The Company is re- 
modelling its plant and installing five steam turbo-generators of 
500 kw., which will supply current for lighting. tramways and motive 
power. 

 Roumania,— Vice-Consul Pyke states that the Dock Administra- 
tion at Galatz are removing the steam cranes at present in use to up- 
river ports, and will replace them by eight electric cranes. 
| Vice-Consul Watson says an electric light installation has been 
introduced at the Port of Sulina. 


Russia.—The report of Consul P. Stevens on the Batoum district 
for 1909 states that it is intended to construct an electric railway 
from Vladikavkaz over the main Caucasas Pass to Tiflis. It is also 
reported that it is proposed to lay an electric line between Sochi and 
Tuapse and the Black Sea coast. Batoum municipality are consider- 
ng à scheme for electric tramways. Mr. Stevens points out that any 
decisive and final action with regard to these schemes must emanate 
from St. Petersburg, and therefore engineers and capitalists who may 
Wish to engage in such enterprises should communicate with the 
Government there. 

Vice-Consul McDonell (Baku) says the Baku municipality have 
raised a loan of about £2,842,000, of which certain sums have been 
set apart for the electric lighting of the town and the electrification 
of tramways, Foreign tenders will be invited. For the public 
lighting 960 arc lamps will be required, but it has not yet been 
decided whether the municipality will erect their own station or 
come to an arrangement with the existing power company. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Belfast. —The annual report of the manager of the tramways 
epartment (Mr. A. Nance) for the year ended March has been issued. 

[һе revenue was £203,874. 16x. 104., and the working expenses 
4107.335, ls. 5d., ог 52°62 рег cent. of gross revenue, compared with 
28i for 1909. The receipts show an increase of £8,831. 15s. 6d., and 
represent 9.644. per car-mile run. The passengers carried included 
4,230,814 4d. fares (persons under 14 who are not allowed to carry luggage 
ог parcels), 38,340,186 1d. fares (87-73 per cent.) and 3,776,591 2d., total 
36,347,591. The revenue charges were £50,500, leaving & balance of 
ооо which is to be devoted as follows : Depreciation £13,000, sinking 
und £23,000, statutory reserve £14,000. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and ean be obtained complete in handy book . 
form, price 6s. 6d.. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 


Blackburn.— The tota! revenue of the electricity department for 
the year ended March 25 was £36,716, and included £33.526 net from 
the sale of current for private public and lighting, traction and other 


public services. 

Working expenses came to £16,142. Gross profit was £19,574. and 
after paving interest on loans, income tax, sinking fund, &c., transferring 
£2,000 to reserve for depreciation, there was a net protit of £1,3 87. 11s. 5d. 
(against. £976), which has been carried to reserve. Battery and booster 
extensions were carried out at a cost of £2,388. 193. 3d. out of reser ve, and . 
the balance of this fund is now £3,364. Gross capital expendi ture is 
£275,594, an increase of £06,189. 4.308,005 units of current were sold 
(against 4,212,300), and of these 346,865 (344.132) were supplied to the 
public lamps (208 ares and 478 incandescents), the balance being sold by 
meter. The maximum supply demanded was 3,000 kw. (against 
2,600 kw.) 

In the report of the borough electrical engineer (Mr. P. P. Wheel- 
wright) it is stated that depression in local trade has adversely affected | 
the development. of the light and power departments ; and the improved 
financial result is due to the reduced cost of production (0-050. per unit 
sold), brought about by the more economical and eflicient working of the 
generating station. There was an increase of 194 in the number of con- 
sumers connected, The motor hiring department installed during the 
year 14 motors (of 49 в.н.р.), in addition to motors totalling 340 n. H.r. 
owned by consumers. The total connections f or motors, heating and 
lighting in equivalent 30- watt lamps.amount to 195,973, an increase of > 
11 per cent. 

Gloucester.—The accounts of the electricity department for the 
year ended March last show capital expenditure £91.39 (increase 
£704). £89.158 has been borrowed and £17,591 repaid and placed 
to sinking fund. | 

Revenue was £12,806 (against £12,351 in previous vcar), total expenses 
£6,300 (£6,738) and gross profit £6,506 (5.616). Interesi required 62.308 
(£2.775) and instalment. of loans and sinking fund contribution £2,855 
(£2.830). £56 has been transferred to capital account, and the balance 
carried forward is £584 (against £202 from previous vear). Units sold 
were 851,450 for lighting and 600,380 for traction. The total maximum 
demands were 700 kw. for lighting and 390 kw. for traction. 

Hull.—The accounts of the electricity supply department were 
approved by the Electric Lighting committee at their meeting last 
week. 

The total revenue for the усаг ended March 31 was £53,839. including 
£29,915 from the sale of current by meter for lighting and £20,489 for 
power, and £701 for public lighting. Total expenditure (£27,030) in- 
cluded £14,762 for cost of generation, £5,028 for distribution, £2,874 for 
management, £1,551 for rents and rates, £1,105 for purchase of meters, 
£750 for switchboard renewal, £619 for show room and £274 for public 
lamp maintenance. The gross profit was £26,800 ; interest on stock, 
short loans, &c.. absorbed £11,795 and loan instalments £11.983. The 
net profit, after allowing for income tax, was £3.289, but £855 was devoted 
to meeting portion of the capital outlay on show room and stores equip- 
ment, &c., leaving £2.438 td be carried to reserve. The capital expenditure 
is £398,363, an increase of £8,886. 13s. Па. during the vear. The works 
cost Was 0.724. per unit (against 0-83d.) ; the total working cost was 
0-944. (against 1-03d.) ; and the total cost (including interest and sinking 
fund) 183d. (against 1-92d.). 9,431,536 units were generated. (against 
8,131,114) ; 6,262.307 were sold for private lighting and power, and 
83,700 supplied to the public lamps. There are 3,289 consumers, and the 
total maximum supply demanded. was 4,790 kw. 

In presenting the accounts, the chairman of the committee (Mr. Е. 
НАХСЕК) said that the figures had justified the statement in his report o£ 
12 months ago that the electricity undertaking was becoming an in- 
creasingly valuable asset of the Corporation. An examination of the 
details of working ex penses showed that for the last few years considerable 
sums had been allocated to the purchase of new plant and materials, а 
policy which must necessarily have the effect. of strengthening the 
financial position of the undertaking: in addition, the gradual process 
of entire renewal of the old type mains in the centre of the town had been 
steadily proceeding, and in the усаг under review the whole of George. 
street, as well as a large number of small isolated portions of the mains. 
had been so renewed. In spite of the general reduction ii sales, which 
had been going on all over the country, due to the advent of metal 
filament lamps, the income of the department had increased by over 
$500. The increased revenue from power supply was over £2.500, and 
experience in other towns had shown that it would be largely. duc to 
inereased sales in that direction that they must look for developments 
of the undertaking in the future. Commendable improvements in work- 
ing costs have been made by the engineer (Mr. H. Bell) and his staff, and 
thev were for the first time able to record the figure of 34. as the works 
cost, and under Id. per unit sold for the total cost. During the vear they 
had put down no additional generating plant, as that already installed 
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had proved adequate for present requirements, largely due to the in- 
creased use of more economical lamps, but there was abundant evidence 


to show that at no distant date they should have to be prepared to insta 
extensive additions. 


Islington (London).—The total income of the Electricity depart- 
ment for the year ended March was £55,135 (against £55,615), 
including 537.658 from the sale of current for private lighting 
(£36.391) and £12.100 for public lighting (£15,734). 


Total expenses were £27,598 (against £29,862), and included £14,944 
for cost of generation (£16,694), leaving a gross profit of £25,537 (£25,753). 
Interest on loans and income tax absorbed £13,791, repay ment of loans 
£8,647, and after allowing for bad debts, &c., the balance (£3.027) was 
carried to reserve. The works costs per unit sold were 0.774. (0-9d.), and 
the total costs (including interest and sinking fund) 212d. (2:31d.) 
5,301,899 units were sold (4,974,901) ; there are 2,130(consumers (1895), 
and the total connections in 30 watt lamps are equal to 213,688 (200,430). 
There are 615 street are lamps (610), and the load factor was 15-67 (15-80) 
per cent. 'lhe net capital expended during the year was £11,782, 
making a total of £488,060. 12s. 2d. 

The report of the engineer and manager (Mr. А. Сау) states that every 
item of the costs per unit sold has been reduced, with the exception of 
repairs and maintenance, and that the works costs (0.774. per unit) 
are below the average for the whole of the Municipal undertakings in 
London. ‘The reduction in the price of coal was responsible for a saving 
of £1,291, while other economies represented £1,431. About 2,500 tons 
less of coal were consumed, although 327.000 more units were generated. 
The increase in the number of units sold was due to the demand for power. 
During the year 53 motors and 25 radiators were connected, which, 


together with the additional lamps connected, represented an increase of 
13,258 30 watt lamps. 


Leigh (Lancs.)—At their last meeting the Town Council adopted 
the report and accounta of the electricity department for the year 


ended March, which state that the capital expenditure is £46,421 
(increase £673). 


Revenue was £7,890 (against £7,767 in previous vear), total working 
costs £4,620 (against £4,294) and gross profit £3,261 (£3.473). After 
providing for interest £1,237 (£1,273), sinking fund contribution £1,367 
(£1,326) and £545 for depreciation of motors and purchase of plant out 
of revenue (against £514), there was a net profit of £112 (£360). The 
maximum load was 471 kw. (440 kw.) and the load factor 19-5 (20) per, 
cent. Average price obtained for current was 2-10d. (2:14d.) Units sold 
for lighting were 239,782 and for power 569,403, total 809,275 (increase 
40,163). The revenue included £388 (against £387) rentals of motors, 
&c., on consumers’ premises and £426 (£493) from sales of lamps, fittings, 
&c. ‘The decrease in net profit is attributed to abnormal charges for 
repairs and maintenance. ‘There are 432 (399) consumers connected, 
With 20,919 (20,363) equivalent 8 с.р. lamps, and the number of motors 
connected is 174 ( — 1,085 H. p.), the same as at March, 1909. 

Rotherham.—The total revenue of the Electricity department 
for the year ended March 31 was £14,824, including £14.530 from 
sale of current (303,362 units for lighting, 465,553 for power and 
1,209,097 for traction.) 

Working expenses were £7,906 and gross profit £6,918, After paving 
interest, sinking fund, &с., there was a net. profit of £2,922, of which 
£2,000 was voted to relief of rates, and the balance placed to renewal 
fund. Capital expended is £57,663, an increase of £2,869. 

Traffic reccipts of the tramways department were £31,059, and total 
receipts £31,278. Expenses came to £22,363, and gross profit was £8,915. 
After allowing for the contributions from electric lighting department for 
loan charges and renewals fund, &c., and paving sinking fund, interest on 
mortgage debt, &с.. there was а balance of £3,807. 10s. 94. 6,341,671 
passengers were carried and 666,800 car-miles run. "е capital expended 
is £151,019. 11s., an increase of £15,971. 10s. 94. | 

Stalybridge, Hyde, &c., Tramways and Electricity Board.— The 
accounts for the year ended March 31 have been issued. | 

Trafic revenue of the tramways department was £37,922 (including 
£280 from parcels). Total income was £38,055. Working expenses 
were £28,962, leaving а gross profit of 59,093. Interest came to £8,513, 
bank charges to £467, and sinking fund to £6,562. making the net deficit 


£6,449. — 10,190,944 passengers were carried and 1,205,018 car-miles 
run. 


The income of the electricity supply department was £30,103, including 
£29.842 from sale of electric current for lighting and traction. After 
avving expenses the balance was 513.348. Interest came to £7,457, 
hank charges to £409 and sinking fund to £5,951, leaving a deficit of 
£469, 10,023.140 units were sold to private consumers, 2,055,012 were 
supplied to the tramways department and 4,000 for public lighting. 
The total capital expended on the electricity department is £258,287 
and on the tramways £279,475. 


Wolverhampton.—'l'he total income of the municipal tramways 
worked on the Lorain surface contact system) for the year ended 
March 31 was £45,499. 173. 9d., and ineluded £44,757 for traffic 
receipts. 

Working expenses were £27,584 and the grosa profit £17,915. 


paving interest and sinking fund there was a net profit of £5,667. 
capital expenditure is £277,195. 
car-miles run 1,030,720. 


After 
Gross 
Passengers carried were 9,670,657 and 
The number of units of current used рег car- 
mile was 1-408, and the percentage of working expenses to total revenue 
was 60:6. Of the net profit £4.891 was placed to reserve and renewals 
fund, which now amounts to £32,395. 


TRADE NOTES AND NOTICES. 


ı "THE ELECTRICIAN” ELECTRICAL TRADES’ 

t DIRECTORY AND HANDBOOK.—The того Edition 

. of the Big Blue Book is NOW READY, price 158., post 

" free in the United Kingdom, 153. gd. The volume 

' brings а great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1gro Big Blue Book, 


making it the most complete work of the kind ever 
published. 
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TENDERS INVITED. 
Sr. Pancras (London) Borough Council invite tenders for supply- 


ing à marine type water-tube boiler, fitted with induced draught. 
Copies of specification, &c., from the electricity department offices, 
57, Pratt-street, Camden Town, N.W. Tenders to the town clerk 


(Mr. C. H. Е. Barrett). Town Hall, Pancras-road, N.W., by 10 a.m. 
of Monday July 11. 


See also an advertisement. 
Lonpon County Council invite tenders for wiring and fitting for 


electric light of the second portion of the central car repair depot 
Woolwich-road, and the supply and delivery of lt. cables, cable 
boxes. &c.. at the central depot. 

the Clerk of the Council, Mr. G. L. Gomme, County Hall, Spring 


Gardens, 8.W. No tender received after 11 a.m. of July 12, will be 
considered. See also an advertisement. 


Specifications, forms, &c., from 


Lonpon County Council also require tenders by 11 a.m. July 6 for 


electric wiring at $t. Mark's.road and Haverstock Hill schools. 
Specifications from the Chief Engineer, Spring-gardens, S.W. 


Lonpon County Council also require tenders by 11 a.m. July 5 for 


supply of 250 electric tramear bodies and 250 electrical equipments 
for conduit and overhead systems. 


Specifications from the Clerk. 
Tenders are invited by July 6 for the supply of cordless switch- 


boards to the Postmaster-General’s Department in SovTH AUS- 
TRALIA. Tender forms and specification may be obtained at the 


Commonwealth Offices, 72, Victoria-street, London, S.W. Зее also 
an advertisement. 


FLEETWOOD Council require tenders by noon July 15 for supply 


of a 300 kw. steam dynamo, al.-t.{main switchboard and а 10-ton 


overhead travelling crane. Specifications, &c., from the Electrical 
Engineer, Albert-square, Fleetwood. 


Newport (Mon.) Corporation want tenders by first post July 8 


for a wooden water-cooling tower (capacity 200,000 gallons per 
hour) for the electricity department... Particulars from the Borough 


Klectrical Engineer. 


West Ham Education committee want tenders by 6 p.m. July 18 
for electric lighting installation work at West. Silvertown school. 


Specifications, &c., from Mr. Wm. Jacques, 2, Fen-court, Е.С. 


SWANSEA Harbour Trustees require tenders by 10 a.m. July 15 
for three 2-ton electric transporters and overhead travelling cranes. 
Forms of tender, &c.. from the Clerk. 

SALFORD Corporation require tenders by noon July 18 for a bore- 
hole pumping plant for their electricity works, Pendleton. Par- 
ticulars from the Borough Electrical Engineer. 

" Hornsey Council want tenders by 10 a.m. July 9 for the electric 


wiring and fitting of Stroud Green school. Specification, &c., from 
the Borough Electrical Engineer. 


Вотнекнам Corporation require tenders by July 9 for 12 months 
supply of cable and electricity meters, Further particulars from 
Borough Electrical Engineer. 


Tenders are wanted by July 11 for wiring and fitting of BRID- 
LINGTON Grammar School on t 


he U.S. system. Specification from 
the Electricity Works, b iu SP 
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ВЕГРАЗТ Guardians want tenders by noon July 5 for an electrical : Bolton Electricity committee have accepted the following tenders 


installation for the Abbey auxiliary workhouse. Specification, &c., 


from the Clerk. 


WELLINGTON (N.Z.) Corporation want tenders by 4 p.m. June 30 
for supply of three electrically driven multi-stage turbine pumps. 
Some particulars obtainable at 73, Basinghall-street, London, E.C. 


The NEw SovrH Wates State Railways Department require 
tenders by July 18 for supply and erection of three 5-ton overhead 
electric cranes and one 1J-ton and one l-ton electric travelling 
crabs, Particulars from the Electrical Engineer, Sydney, N.S.W. 

Tenders are invited for the supply to the Postmaster-General's 
Department, New Soutu WALES, of one dust extractor, electrically 
driven, to work on a 24-volt d.c. circuit. Tender forms, &c., from 
the Commonwealth Offices, 72, Victoria-street, London, S.W. 


Tenders are invited up to Aug. 2 for the supply and delivery of 
1,820 private letter box fronts to the Postmaster-General's Depart- 
ment in the States of VicTORIA, QUEENSLAND, SOUTH AUSTRALIA 
and WESTERN AUSTRALIA. Tender forms and specifications from 
the Commonwealth Office, 72, Victoria-street, London, S.W. 


Tenders are invited up to July 27 for supply of a pneumatic tube 
service to the Postmaster-General’s Department at ADELAIDE 
(S. Australia) Tender forms and specifications from the Common- 
wealth Office, 72, Victoria-street, London, S.W. 


Tenders are invited up to July 19 for supply and delivery of 4,200 
telephone sets (as per schedule No. 231) to the Postmaster-General's 
Department in Vicrorra. Tender forms and specifications from 
the Commonwealth Office, 72, Victoria-street, London, S.W. 


The Turkish Ministry of Commerce and Public Worka want tenders 
by Oct. 28 (Nov. 10) for а concersion for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be seen at 
73, Basinghall-street, London, Е.С. 

The Société Nationale des Chemins de fer Vicinaux, BRUSSELS, 
want tenders by July 20 for underground cables, and by July 27 for 
the equipment of a transformer station. 


The Ministerio de Fomento, Марвто, will receive tenders until 
July 30 for the construction of an electric (or steam) strategic rail- 
way from Requena to Alcaraz, via Casas Ibanez and Albacete. The 
contract is open to Spenish firms only. 

The Ministerio de Obras Publicas, Santtaco (Chili), will receive 
tenders until July 15 for the substitution of electric for steam 
traction on the first section of the Chilian State Railways—from 
Valparaiso to Santiago and Los Andes. 

SHANGHAI Municipal Council invite tenders for supply and delivery 
(c.i.f. Shanghai) of two 940 k.v.a. two to three-phase step-up trans- 
formers, e.h.t. switchgear, e.h.t. underground mains and feeder 
pillars. Specifications from Messrs. Preece & Cardew, 8, Queen 
Anne's-gate, Westminster, S.W., to whom tenders before noon July 5. 

Tenders will be received at the State Railway Offices. VILLACH, 
Austria, until J uly 15 for the construction of two electrically driven 
locomotive turntables, 


TENDERS RECEIVED AND ACCEPTED. 

Erith Council received seven tenders for a 750 kw. three-phase 
turbo-alternator, surface condenser, air and circulating pumps and 
Pipework (from the General Electric Co., the British Westinghouse 
Co., Willans & Robinson, the British Thomson-Houston Co., C. A. 
Parsons & Co., Jas. Howden & Co. and Fraser & Chalmers) ; and 12 
tenders for a Lancashire boiler, mechanical stokers, superheater 
and pipework (Babcock & Wilcox, W. Arnott & Co.. A. Brown & Co., 
E. Danks & Co., Yates & Thom, Hawksley, Wild & Co., Ruston, 
Proctor & Co., Spurr, Inman & Co., Fraser & Chalmers, Clarke, 
Chapman & Co., John Thompson & Galloways (Ltd.). Considera- 
tion of the tenders hag been reserved. 

London County Council have accepted the following tenders :— 

Pinching & Walton (lowest tender) for wiring and fitting Hammer- 

smith Bridge for electric lighting at £230. 19s. 6d. (Three tenders 
received ; highest £328. Chief engineer’s estimate £200.) 
‚ С. А. Gorden & Sons for enamelled iron advertisement plates for use 
т connection with the tramways, at 81d., 9d.. 91d. and 10d. a foot super 
for two, three, four and five colours respectively, and the Patent Enamel 
Co. (Ltd.) for finger plates at 6d. each for either two, three, four or five 
colours. 

For the electrie lighting of the Stewart Institution, Chapelizod, 
Dublin, the following tenders were received :— 


T. E. Brunker (accepted) ...... £1,537 J. C. Meldon ........ TNI £1,569 
Ы С Coates & оп ....,........ 1,742 Estate Engineering Co ...... 1,530 
M . Cummins .................. 1,702 Fletcher & Phillipson ...... 1,520 

acredy, Eaton & Davidson 1,670 Maguire & Satchell.......... 1,510 


Egon & Сос... 1,579 


. for annua] stores :— 


T. Moscrop & Co., crank chamber oil, &c.; Wareing & Co., light 
machine oil, paraffin oil, soda, white lead and soad ash ; Joshua Orrell 
& Co., paint, boiled oil and solidified oi); Geo. Reason, cotton waste ; 
and Messrs. Townson & Sons, timber. 

The L.&.N.-W. Rly. Co. have accepted the tender of Wm. Geipel 
& Co. for the supply of Henrion arc lamp carbons during the year 
ending June 30, 191), for the whole of the company’s requirements, 
the total annual consumption amounting to 1,373,000 carbons. 
This is a renewal of last year's contract. 


Belfast Harbour Board have accepted the tender of Hind Bros. & 
Co. for 22 tubular arc light masts at £7. 15s. 6d. each, less 23 per cent., 
in place of the tender of Jas. Allan (Sen.) & Sons, which was with- 
drawn. 


Southend Council have accepted the tender of Smith & Sons for 
an electric crane at £487 ; and that of the Brush Co. for lengthen- 
ing à single-truck car at £200. 


We are informed that Londonderry Corporation and the N.S.W. 
Govt. Railways Dept. have placed orders with Willans & Robinson 
for turbo-alternators, 


Luton Council have accepted the tender of Hughes & Lancaster 
for a motor-driven air compressor at £375. 10s. 


Salford Guardians have accepted the tender of Lightfoot Bros. 
for wiring the operating theatre at the Infirmary for £52. 10s. 


The tender of Walter Scott (Ltd.) has been accepted by Hudders- 
field Corporation for supply of tram rails for the Linthwaite track. 


Commonwealth Tenders.—The Works and Buildings Department 
(Adelaide) have accepted the tender of Unbehaun & Johnstone for 
supply and erection of an electric goods elevator at the Government 
Printing Office at £238. 10s. 


The tender of Siemens Bros. Dynamo Works for 1,640 iron tele- 
graph poles at £5,119, has been recommended for acceptance by the 
Postmaster-General’s Department, Melbourne. 


The Victorian Railway Department has placed a two years’ con- 
tract with the Welsbach Light Co. of Australasia for supply of metal 
filament lamps. 


Г 4 BUSINESS NOTICES. 

The telegraphic address of W. T. Henley’s Telegraph Works Co. 
(Ltd.) is now " Нешее London." The word “ Henletel " is also 
registered for use in connection with the company's branches at 
Glasgow, Newcastle, Manchester and Birmingham. 


Hy. Taffs and Chas. F. Toft (trading as H. Taffs & Co.), electrical 
engineers. 40, Brazenose-street, Manchester, have dissolved partner- 
ship. Debts by Mr. Taffs. 


American Electricity Supply. Tramway and Railway Undertakings. 
—From the McGraw Publishing Co.. 239, West 39th-street, New York 
we have received copies of the Lighting and Power edition, and of the 
Electric Railway edition of the McGraw Electrical Directory for 
1910. 

The Lighting and Power edition is divided into three sections, (1) a 
central station list ; (2) dealers and contractors’ section, and (3) buyers’ 
manual section, which includes a classified list of manufacturers, a 
dictionary for buyers, and a literary section. In the central station 
list are included particulars of the various electric lighting and power 
plants in the whole of the United States, Mexico and Canada. The 
information given includes the names of the chief officials (president, 
manager and engineer), voltage of supply, frequeney, charges for supply, 
street lighting statistics, &c., there are over 5,550 central stations in the 
U.S.A., of which particulars are given, 425 in Canada, 71 in Mexico and 
9 in the West Indies and the Republic of Panama, a total of 6,055 


stations. The number of plants giving d.c. supply is 1,650, while there 
аге 4,414 a.c. plants. The present edition (April, 1910) contains 210 new 
entries. 


The contractors’ section is also a very complete one, and the whole of the 
information seems to have been carefully compiled and edited. The 
subscription price is $10 per year. 

The Electric Railway edition gives a good list of manufacturers of 
electric railway plant and apparatus, and this is followed by statistics 
and data relating to the electric railways in the United States, Canada and 
Mexico. The information includes the names of the chief officials, 
power station equipments, length and gauge of line. number of cars, &c. 
There is also an alphabetical list of street railway officials, together with 
particulars of the National and State Railroad Commissioners, street and 
interurban railway associations, &c, The subscription price is $5 рег 


year. 
Each edition is published semi-annually, and each book has a good 
index making it easy of reference, 
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CATALOGUES, &c. 


TANTALUM Lamps.—Messrs, Siemens Bros. Dynamo Works send 
us а leaflet giving full particulars of the reduced prices of tantalum 
lamps. All voltages, eandle-powers and sizes of bulb sare dealt with. 


ELLIsON STARTERS.—We have received from Mr. Geo. Ellison; 
of Birmingham. a pamphlet giving details of no-voltage and over- 
load release starters for slip-ring or squirrel cage a.c. motors made 
by him. "These starters can either be totally enclosed, for use in 
mills and other similar places, or can be made in the usual open 
fashion. Particulars, prices and capacities are given. 


‚ D.P. Battery INsraLLATION.— The О.Р. Battery Co. have ready 
a pamphlet describing an installation consisting of a battery and 
booster recently erected by them at Messrs, Rowntree's works at 


York. The installation possesses some interesting features and we 
hope to return to it again. 


B.T..H. Continvous-CuRRENT MOTORS AND GENERATORS.—WC 
have received from the B.T.-H. Co. a list illustrating and deseribing 
à new design of B.T.-H. continuous-current motor and generator. 
These machines can be fitted with various styles of covers and be 
thus rendered flame, dust or moisture-proof, whilst they can also 
be protected so as to work satisfactorily in all kinds of inconvenient 
positions, 

ELLIOTT INsTRUMENTS.—Messrs, Elliott Bros. have issued a 
number of pamphlets illustrating and describing some of the instru- 
ments made by them. These include switchboard instruments, 
current and potential transformers, portable transformers, photo- 


meters, as well as galvanometers and keys and switches of various 
kinds. 


O.S. ELECTRIC WIRING System.—A pamphlet sent out by Messrs. 
Siemens Bros. & Co. deals with this system, and consists of a more 
or less popular description of this method of wiring. which includes 
illustrations of aetual surface Stannos runs, as well as a series of 
pictures of all sorts of buildings which have be?n wired with 
Stannos Another pamphlet shows Stannos wirinz applied to 


Cambridge Colleges* and describes some of the recent installations 
that have been made in these places. 


THERMO- ELECTRICAL PyROMETERS.—A catalogue just issued by 
Messra, Siemens Bros. & Co. contains various new features in con- 
neotion with their thermo-electrical pyrometers. 
the catalogue issued in October, 1907. 
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'ASTLE ” 


This supersedes 


Motors AND Dynamos.—Messrs. J. H. Holmes & 


Соз new catalogue gives particulars of their continuous-current 
motors and dynamos. 


submit for your approval the report of a year’s trading. 

of the figures in the balance-sheets of 1909 and 1910 shows that our 
business has attained a pleasant stability. 

vear’s accounts to the satisfactory total of £35,630. or £1,330 more than 
last усаг, which was, up to that time, our record усаг, 


the profit and loss account are within a per cent. or two the same as last 
усаг. 


income reee 
expenses. 


COMPANIES’ MEETINGS AND REPORTS. 


Aron Electricity Meter (Ltd.) 


The thirteenth ordinary general meeting of the company was held on 


Friday last, under the presidency of Mr. Н. Hirst, M.L E. E., chairman 
of the company. 


The SECRETARY (Mr. M. Aron, F.C.I.S.) read the notice convening 


the meeting and the report of the auditors. 


The CHAIRMAN then said: Gentlemen, it is again our pleasure to 

The similarity 
Our profits have risen in this 
The other items on 


We have written off £400 more depreciation, not because our plant 


is in any worse condition, but in an industrial business like ours, which is 
constantly in process of evolution, one likes to use some of the profit of 
good vears for writing down certain capital items. 

patents is а few hundred pounds less, and so, naturally, is debenture 
interest, for our debenture debt decreases every year by the repayment 


of about £5,000. As regards the balance-shect, only two figures call for 
comment. 


and tools £9,279. 


Maintenance cf 


We have added to our leasehold land, buildings, machinery 
This figure is largely composed of additional land and 


youl 


buildings rendered necessary by the increase of our business. We have 


less cash to the extent of £15,000, if I include in this item loans at short 
notice, 


This is accounted for by the greater trading outstandings, which 


аге £58,000 this vear, against £40,000 last усаг, and also to some extent 
bv the extensions of the taximeter business. The taximeter business par- 
ticularly is at present absorbing money. 

previously stated, are not sold outright, but are hired out, mostly for 
periods of about five vears, 

tra^ts in London, Brussels and Vienna for hiring out taximeters, and 
while we have to manufacture and instal everv instrument, the cost of 


hoth manufacture and installation has to be defraved at present from our 
liquid. assets. 


These instruments, as 1 have 


We have received very satisfactory con- 


Payment, however, is received only in monthly or quar- 


terly instalments, and it follows that the outgoings, so far as capital 
expenditure is concerned, ате still greater than the incomings, and this 


state of affairs is likely to continue for some time if we are successful in 
obtaining more orders. 


‘Lhe profits we have shown in this vear's accounts 


have been made entirely by our old-established meter and clock business. 


For the safety of the company, the directors have so far vsed all the 


It is a matter of great sitisfaction to the board, and particularly to 


Prof. Aron as managing diretor and to myself as chairman, that we are 


ived from tax meters against manufacturing and installation 


able this vear to recommer.d the distribution of a dividend which will 
clear off the last of the arrears due to preference shareholders (cheers) 
Our conservative policy, which necessitated in years gone by the accumula- 
tion of these arrears, has been vind'cated, not only by our ability to pay 
them back now, but also by having established a business which shows 


Оп, Goops.—Messrs. Ragosine & Co. are issuing a catalogue 
which gives details of various oil goods and varnishes made by them. 
EpiswaAN BELIS AND TELEPHONES.—The Edison & Swan Company 


have телу catalogues dealing with their makes of bells and tele- 
phones. 


BANKRUFTCIES, LIQUIDATIONS, &c. 

A first and final dividend of 20s, in the £ will be pavable on July 
4 at 8, Frederick's-place, Old Jewry, London, E.C., in the liquidation 
of the Phosphor Bronze Co. (Ltd.) — 

In the voluntary liquidation of Prockter & Kenyon (Ltd.) а meet- 
ing of ereditors takes place on July 5 at Mr. T. Walton's, 36, Spring 
Gardens, Manchester. 

‚А meeting to receive an account of the winding-up of Mackey's 
Electric Lamp Co. (Ltd.) (in liq.) will be held at 174-5, Aldersgate- 
street, London, E.C., on Aug. 3. 

А meeting to receive an account of the winding-up of the Bradford 
Electrical Engineering Co. (Ltd.) will be held at Мг. J. H. Haley's. 
Tyrrel-street, Bradford, on July 25. 

A meeting to receive an account of the winding-up of the Electric 
Sterilizing. Carbonizing and Stripping Co. (Ltd.), will be held at 
Prudential-buildings, Market-place, Dewsbury, on July 27. 


BOOKS RECEIVED. 


(Copies of the nndermentioned works can be bad from The Nlectrictan office. post free, 
ou receipt of published price, adding 3d. for books published under 28., and 5 per cent, 
for books published nett, Add 10 ver cent. for abroad or for foreign books.) 


“ Einführung in die Technische Elektrochemie.” Vol. I. ** Elek- 
trothermie." Edited by Dr. Paul Askenasy. (Brunswick: F. 
Vieweg und Sohn.) M.10. 

“Die Europäischen Fernsprechgebührentarife." By Dr. Erwin 
Günther. (Jena: Gustav Fischer.) M.6. 

“ Messungen ап Maschinen und Motorem fur Ein-und Mehr- 
phasen-Wechselstrome.” Ву Fritz Hoppe. Part IX. of " Sann- 
| ungelektrotechniseher Lehrhefte." (Leipzig: J. A. Barth.) M.5.80. 


`` Prinnip und Wirkungsweise der technischen. Messinstrumente 
oe М .5 . 
für Wechselstrom." By Fritz Hoppe. 


elektrotechnischer Lehrhefte.” 


(Leipzig: J. A. Barth.) МА. 


Part IV. of " Sammlung. 


a greater turnover and profit than at апу time during its existence. We 


are firmly planted in nearly every European country, and we have found 
a particularly useful outlet for our manufactures in the constantly grow- 
ши and prosperous power companies on the Continent. The average 
vield per meter is less than in former years, but we have made up for this 
by selling a very much larger number of meters, and, 1 may add, by 
manufacturing more cheaply. 1 can only add that 1 sincerely hope— 
and there is great reason for that hope—that the ordinary shareholders 
will in the near future be rewarded for their great patience (cheers). 
Before putting the motion for the adoption of the report and accounts 
to the vote, 1 wish to express my pleasure that Prof. Aron is able to be 
present at this vear's meeting, and 1 am anxious to take this opportunity 
of thanking him for the hard and great work which he has given un: 
stintingly to our company, and which has been the mainspring of our 
success (hear, hear). He has been loyally backed up by our excellent 
staff, whom he has placed in charge of our various undertakings in the 
different countries, and their efficiency and loval and strenuous work are 
greatly due to his master mind which has controlled them. 
the adoption of the report and accounts. 


Sir JAMES PENDER, Bart., seconded the motion, which was carried 
unanimously. 


A resolution approving the pavment of the dividend of 9 per cent. on 
the preference shares was then approved, 

Mr. ROGER W. WALLACE, K.C.. moved the re-election of the re- 
tiring directors, Mr. Н. Hirst and Nir James Pender, Bart., and expressed 
his pleasure in moving the resolution. 
gentleman who was eminently suitable for the position |t was ex 
tremely desirable that the head of such a company should be someone 
in a position such as Mr. Hirst so successfully occupied. With respect 
to Sir James Pender, he was well known in connection with electrical 
matters, ав he was a director of many other eleetrical concerns, The 
qualifications of both gentlemen were, therefore, exceptional. 

Mr. HARRY KAHN seconded the motion, and said they could not but 
realise the tremendous amount of work their chairman had done for the 
company. 

The motion was carried unanimously. | 

The retiring auditors, Messrs. Price, Waterhouse & Co., were then re- 


appointed, and a cordial vote of thanks to the chairman and to Prof. 
Aron terminated the proceedings. 


| now move 


He said their chairman was â. 
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BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)—The report for 
1909 states that the total revenue for the year (including amount repre- 
sented by sale of current to the tramways) was £197,827, an increase of 
£19,972. Expenditure was £115,132, an increase of £4,343. The net 
receipts were £82,695, compared with £67,066. With amount brought 
forward (£9,385), the available total is £61,550. Deducting preference 
dividend and transferring £6,000 to sinking fund for capital redemption 
the directors propose to place £15,000 to depreciation, leaving to be 
carried forward £4,567. The directors have been in negotiation with the 
Municipal Corporation with a view to an increase in the rates charged on 
the tramwavs for long distance fares, and the Corporation have sanc- 
tioned for two years the alterations applied for, as from April 1, 1910. The 
directors have decided to substitute for the maximum demand system 
of charging for electricity flat rate charges. The work of erecting the new 
Kasara generating station, which is to replace the existing generating 
station at Wari Bunder, is being actively prosecuted. Capital expendi- 
ture during the year was £41,136. 


BRITISB|ALUMINIUM CO. (LTD. )}— At the statutory meeting on Wednes- 
day, Mr. A. W. Tait said that the new company was incorporated on 
April 15, and the whole of the shares to be issued under the scheme of 
reconstruction had been allotted., Тһе issue of £800,000 5 per cent. 
prior lien debenture stock, which was also a part of the scheme, was 
successfully accomplished. The new company would therefore be in 
possession of funds to the extent of £974,433 when the calls upon the 
prior lien debentures and the shares which had been allotted were fullv 
received. The scheme of reconstruction had been successfully carried 
through. The liabilities of the old company had all been discharged, 
and the repayment of loans in connection with the Martigny-Osnicres 
Railway had also been effected... The new company was in possession 
of funds to complete the Loch Leven works, to provide for further 
capital expenditure, and to have a sufficient sum for additional working 
capital. 


CHILI TELEPHONE CO. (LTD.)— The report.of the directors for the vear 
ended March 31 last states that thc aggregate number of subscribers at 
all centres at that date was 8,818, comparcd with 8,011 at the beginning, 
а gain of 807. Gross revenue in Chili from all sources was $1,851,689, 
against $1,720,716 in 1908-9, an increase of $130,973. Expenditure in 
Chili was $026,387, against $824,082, an increase of $102,305: -Nut in- 
come in Chili was $925,301, against $896,633, an increase of $28,668. 
The average rate of exchange for the усаг was 10749d., compared. with 
10*09d., an increase on the year of 0°40d. Converted into sterling the 
figures are: £40,411 for 1909-10, against £37,698, increase £2,713. The 
liquid assets and liabilities in Chili on March 31, 1910, were valued at 
10}4., the current rate of exchange on that day, compared with llad. on 
the corresponding date of the previous усаг. The balance to credit of 
revenue, including £2,820 brought forward, is £41,091, of which £20,504 
has been carried to reserve. An interim dividend of 38. per share (tax 
free) was paid on Jan. 15, and a final dividend of 58. рег share (tax free) 
Is now recommended, leaving £2,987 to be carried forward. The total 
mileage on March 31 was 15,316 miles 812 vds., an increase of 1,195 
miles 228 yds. in the year. | 


ELECTRIC & GENERAL INVESTMENT CO. (LTD.) -The directors’ report 
for the vear ended May 31 states that the gross profit was £13,086. 19s. Gd. 
After deducting all general charges and interim dividend already paid 
on the preference shares, and providing for proportion of final dividend 
accrued on the preference shares to May 31, there remained £5,496. 7s. 1d. 
Аз а further reserve to meet depreciation in investment and loan secu- 
rities, the directors have carried. 4,296. 7s. 14. of this amount to con- 
tingencies fund, thereby raising this fund to £75,948. 4s. 9d., leaving 
£1,200, which the directors recommend shall be distributed by the pay- 
ment of a dividend at the rate of 6 per cent. on the capital paid up on 
the ordinary shares for the year. The trustee for the ordinary shares 
reserve fund proposes to distribute 6d. per share out of the dividends 
received on the trust investments, and the trustee for the founders’ shares 
reserve fund proposes to distribute £7 per share out of the dividends re- 
ceived on the trust investments, 


ELECTRIC TRACTION CO. OF HONGKONG (LTD.)—The report for 
1909 states that the gross traftic receipts show an increase over 1908 of 
more than £2,500, in spite of the further decrease in the rate of exchange ; 
and the working expenses show an increase of some £1,200. ‘The result 
for the vear, after providing for working expenses and payment of deben- 
ture interest, is a profit of £5,282, which, added to amount brought for- 
ward, makes £5,568. Тһе directors consider it desirable to continue the 
Policy of previous vears by allocating £5,000 to reserve for depreciation 
and renewals, the balance (£568) being carried forward, The manager 
reports that he anticipates being able to recommend in the near future 
the purchase of 10 further cars to meet the growing traffic, and this will 
Probably necessitate the purchase of additional land for a new car shed. 
The special valuation of the company's undertaking by Мг. J. H. Garratt 
аз есп received and amounts to £240,000. Having regard to that 
valuation, the board recommend that the share capital of the company 

* written down from 325,000 £1 shares to the same number of 5s. shares, 
and a resolution will be submitted to the shareholders for that purpose 
at an extraordinary general meeting. 16 is also proposed to change the 
company’s name to the * Hongkong Tramway Co. (Ltd. )."' 


EALGOORLIE (W. AUSTRALIA) ELECTRIC TRAMWAYS (LTD.).—(iross 
receipts during 1909 amounted to £45,266, compared with £47.368 for 
1908, and the net profits to £16,573, against £15,400. The cars travelled 
031.242 miles, against 647,207, and carried 2,936,411 passengers, against 
8,028,419 in 1908. The earnings per car-mile were 17'16d., compared 
with 17°53d., while expenses per car-mile were 10-29d. against 11-25d.- 


The expenses per cent. of earnings in 1909 were 59-99, against 64:17 
per cent. z | 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (ГТО. )—T he 
report for 1909 states that the business has now reached the stage when 
the revenue exceeds the somewhat heavy standing expenditure necessary 
in such а business. The directors are confident that the business will con 
tinue to show considerable extension. The greater facilities to communi- 
cate with the shore, the continuously growing number of ships installed, 
together with the more general custom of communicating with and from 
ships at sea, should ensure rapidly increasing profits. | 

At the meeting on Wednesday the directors’ report and accounts were 
adopted. | 


MARCONIS WIRELESS TELEGRAPH CO. ((LTD.)—Àt the meeting on 
Tuesday the chairman (Mr. G. MARCONI) said it must be satisfactory to all 
interested in the company that a profit had been made during the past 
vear, notwithstanding the absence of any practical assistance to their 
revenue through the misfortunes at the Glace Bay Station, which stopped 
their trans-Atlantic service. The profit earned, it was true, was not large, 
but the extension of the business was such that the directors felt war. 
ranted and had considerable satisfaction in recommending the payment 
of the 7 per cent. dividend on the cumulative preference shares to June 30, 
1909, and thev were hoping that it would not be long ere they would be 
able to make a further payment, paying up the cumulative dividend to 
the end of 1909. The work which they had in hand and in prospect, the 
general development of their business, together with the opening of the 
trans-Atlantic service, gave them good reason to expect that not only 
should the preference shareholders be able to look in future to the regular 
payment of their dividend, but that the ordinarv!shareholders might also 
look to an early reward for their patience. The future poliey of the com- 
pany was to open а large number of telegraph services throughout the 
world. Jn the past they had had to be satisfied with what might almost 
be termed the profits of a manufacturer's business ; but they had always 
had present in their minds the immense scope of this and their asso- 
ciated companies in turning to account the principal value and utility of 
wireless telegraphy applied to long distances. They had already sub- 
mitted a general scheme to the Government, and had сусгу hope that at 
& not too distant date they should obtain the licences which they required. 
Speaking for himself it would be impossible for him to give his best atten- 
tion to the technical and scientific supervision of the company's affairs 
so long as he was also responsible for its business management. He, 
therefore, endeavoured to find а person who could take hold of the busi- 
ness management of the company, and last winter he was fortunate 
enough to find a gentleman possessing the necessary ability and experi- 
ence to enable him to successfully fill the position of managi ng director. 
Mr. Godfrey Isaacs was elected joint. managing director last January. 
Both himself and his colleagues on the board had been agreeably sur- 
prised at the thorough grasp Mr. Isaacs had obtained of their business in 
so short atime. Speaking for himself personally, as well as for the board, 
he might say that they all felt that Mr. Isaacs was just the man they 
wanted, and was a gentleman in whose ability and integrity every mem- 
ber of the company could place the fullest confidence. He must say that 
from shortly after the time Mr. Isaacs became associated with them he 
had been able to attend in a much greater measure to the technical side 
of their work, and it was his (Mr. Marconi’s) intention to shortly resign 
from the position of joint managing director in order that he might be 
able to give his best attention to the work for which he felt most adapted 
and in which capacity he could be of most value to the company. The 
directors wished to again put on record their appreciation of the work 
carried out by the company’s staff both at home and abroad, and the 
himself should also like to acknowledge the assistance he had reccived 
from his co-directors. 

Mr. GoprR&EY C. Isaacs said they were practically ready almost at a 
moment's notice to proceed to any part of the world and erect wireless 
telegraph stations in the space of a very short time. He could not give 
them a better instance of that than by quoting an actual fact. Н.М. 
Government placed an order with the company on Feb, 12 last to enable 
them to communicate across the Gulf of Aden. Within six days the engi- 
neers were on their way ; the necessary material and drawings followed 
almost immediately, and by May 12 communication was established by 


wireless telegraphy and the work completed. 


In reply to questions by Mr. Fisher, the chairman said that the greater 
portion of the £15,000 paid by the Post Office for the purchase of ship- 
shore stations went to the International Co., which was one of their sub- 
sidiary companies, and to whom these stations belonged. The transfer 
of these stations to the Post Office was very good business for them. 
Certainly the amount of money paid might have been greater, but still 
the chief source of revenue from the ship-shore point of view should be 
the ships. The land stations were necessary in order that the ships 
should have points with which they could communicate, but he thought 
it very desirable that those land stations should be worked by the 
Government. He must say that they were worked very well Бу the 
Government, and that their revenue had in no way suffered in conse- 
quence. | 

The resolution was carried unanimously. 

Mr. Godfrey C. Isaacs and Mr. Alfonso Marconi were elected directors, 
and the re-election of Major $. Flood Page, Mr. Henry $. Saunders and 
Mr. Samuel Geoghegan was also agreed to. i 

Mr. J. HENNIKER-HEATON proposed a hearty vote of thanks to Mr. 
Marconi. which was seconded by the Hon. GEorGE MANNERS, and carried 
unanimously. 


PERTH (W. AUSTRALIA) ELECTRIC TRAMWAYS (LTD.)—The gross 
receipts during 1909 amounted. to £74,649. Os. 5d., compared with 
£73,338. 125. for 1909; and the profit was £30,161. 55, 2d. against 


This line has now 
been put into clectrical operation. 


development 52,292 ft. of overhead and underground cables have been 


-in the conduit department. 
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£28,720. 128. 2d. Traffic receipts show an increase over 1907 and 1908, 
and, with the exception of 1906, are the highest since the inception of 
the company. The sum at credit of profit and loss account is 
£12,456. 5в. 24. Adding £1,099. 15s. 114. brought forward the total is 
£13,556. 1s. 1d., from which £6,000! preference dividend has been paid. 
The balance (£7,556. 1s. 14.) is sufficient for a distribution of 5 per cent. 
to the ordinary sharcholders, but the directors are unable to reeommend 
so large a dividend in view of the repayment of the loan of £4,000 for 
further rolling stock and construction work on extensions, They there- 
fore recommend that £4,000 be placed to reserve for extensions, and 
that a dividend on the ordinary shares of 24 per cent. be paid, leaving 
£1,056. 18. ld. to be carried forward. 

RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)— At the 
meeting last week it was reported that during 1909 the work of. соп- 
struction was largely кош to the extension in the Federal District of 
the light and power distribution systems to meet the growing demands 
and with a view to developing the system, and to the reconstruction of the 
tramways for clectrie operation, Additional duct lines, aggregating 
225,950 lineal feet. and five large transformer vaults were installed, giving 
a total of 1,598.945 lineal feet of ducts, 79 transformer vaults and 309 
manholes completed up to Dec. 31. A large amount of underground and 
overhead high-tension feeders have been installed including an in- 
dependent line of cable for supplying power to the Federal Government for 
lighting and operating the docks, for which at the present time there 
have been installed transformers of 810 kw. capacity. ln the recon- 
struction of the mule tramway lines there have been laid during the year 
73-34 miles, including 3-68 miles of the Villa Isabel system. 
year 132 passenger cars were put into service. The Corcovado rack 
railway has been electrically equipped. with three-phase alternating 
current locomotives of the Maschinenfabrik Oerlikon. 


NEW COMPANIES, MORTGAGES AND CHARGES . 
| AND RECEIVERSHIP. 


[o a 


NEW COMPANIES. | 
CLOUGH, SMITH & CO. (LTD. (110,192.)—Reg. June 15, capital 
£3,000 in 2,990 preference shares of £1 cach and 200 ordinary shares of 


ls. each, to carry on the business of builders, contractors for and con- 
structors of public works, railways, tramways, &c. Private company. 
First directors, №. C. Clough and S. С. Smith, 


HELSBY WIRELESS TELEGRAPH CO. (LTD. (110,324)— Rcg. 
June 22, capital £50,000 in £1 shares, to carry on the business of manu- 
facturers of telegraphic, telephone and electrical instruments and appa- 
ratus, &c., to acquire certain patents and inventions relating to wireless 
telegraphy and telephony, and to adopt an agreement with the Tele- 
graph & Telephone Instruments (Ltd.). First directors, Lieut.-Col. J. 
Bernard and Capt. С. M. Gonne. Reg. offices, 25, Victoria-street, West- 
minster, S.W. | 


NEW ELECTRICITY CO. OF MACCLESFIELD (LTD.) (110,388.)—Reg. 
June 25, capital £5,000 in £1 shares, to carry on the business of an electric 
light and power company in all its branches. The subscribers are Messrs. 
W. B. Esson, J. Macgregor, D. Willock, A. W. Money, J. G. Lorrain, 
W. T. Batho апа G. J. Davis. 

RIO DE JANEIRO SUBURBAN TRAMWAYS (LTD.) (110,272.)—Reg. 
June 18, capital £1,000 in £1 shares, to take over concessions granted or 
to be granted for the construction of tramways and light railways in or 
near Rio de Janeiro. Firet directors, S. Ablin, А. Ewens, Н. Н. Bartlett, 
G. М. Robertson, С. Piper, E. Sparie and Miss М. G. Smily (provisional 
directors), Reg. office, 7 and 8, Poultry, London, E.C. 


WELDINGS (LTD.) (110,316.)—Rey. June 21, capital £1,500 in £1 
shares, to carry on the’ business of electrical, mechanical and civil engi- 
neers and contractors, welders, manufacturers of electrical and other 
machinery and accessories, &c., and to adopt an agreement with W. H. 
Lynas and H. Е. V. Sadgrove. Private company. First directors, 
W. SH. Lynas and В. Е. У. iSadgrove. Reg. office, 80}, Lioncl-street, 


Birmingham. 
MORTGAGES AND CHARGES, 


Р. BURKS & CO. (LTD.)—Particulars of £3,000 debentures, created 
Мау 13, have been filed, amount of present issue being 5820. Property 


charged, company’s undertaking and property, including uncalled capital. 
No trustees. 


During the 


With a view to improving the telephone service and to meet future 
installed, A new sub-station has been commenced on Rua General 
Canabaar to serve the Sao Christovao and Villa Isabel districts. When 
these additions are completed the Company will possess three stations 
with a total capacity of 8,700 lines. 

The business of the light and power department has grown in а satis- 
faetory manner, with the result that on Dec. 31, the company had еоп- 
tracts for supply of 25,719 H.P. against 15,619 н.р. in 1908. ‘The lighting 
business has also increased at а rapid rate, there being connected 90,204 
incandescent lamps (against 40,179), 2,177 aro lamps (1,882) and 1,094 
electric fans (601). | 

The business of the telephone department has been increased during the 
year by 572 subscribers, there being now connected 3,991 subscribers, 
against 3.419 in 1908. The net revenue from operation, after deduction 
of operating expenses, maintenance, taxes and other expenses in Rio de 
Janeiro, was $3,438.494-78, from which must be deducted .the fixed and 


other charges of the subsidiary companies and the fixed charges and 
interest of the company (32.288,887:20), leaving a net surplus of 
$1.149,607-49. A first dividend of 1 per cent. (S311,008-54) was paid 
on Nov. 1 last, leaving $837.698-95, which being added to the surplus 
in 1908 of $870,236-66, leaves $1,707,9325-61. 


RAIL-LE8S ELECTRIC TRACTION 60. (LTD.)—Particulars of £3,000 
debentures created April 7 and secured by trust deed dated June 14, 
has been filed, the amount. of present issue being nil. Property charged, 
certain inventions and patents and company’s undertaking and other 
property, including uncalled capital. Trustees, Sir Charles D. Fox and 
W. С. F. Nelson. О 

W. SITCH & СО. (LTD.)—Second debenture, dated May 31, to secure 
£200, charged on company's undertaking and property, including 
uncalled capital. Holder, Miss Е. Edwards. 

“Z” ELECTRIC LAMP MFG. CO. (LTD.)—Amended particulars of 
25,000 debentures, created Aug. 13, 1909, have been filed, amount of 


TUBES (LTD.—At the meeting on Friday the Chairman (Мг. А 
Chamberlain) said the net profit after providing for debenture interest, 
depreciation and all expenses, was £5,168, to which was added £6,123 


present issuc being £21,700. (Original particulars gave whole amount 
brought forward, A dividend of 9d. per share (less tax) was declared, and | issued.) 
£7,760 carried forward. 'l'he Chairman referred to the hot rolling inven- RECEIVERSHIP. 
tion and said it had proved a continued success. When the third plant 


was completed they would have everything there was room for at the 
Climax factory. In addition to its value for making steel tubes they 
found it would be equally valuable for copper and brass solid drawn 
tubes, and thev proposed to make the alterations necessary in the ma- 
chinery to adopt it to the solid drawn brass trade. They had provided a 
further safeguard for their business in a new and very successful adjunct, 

The company had been in that trade two 
years, and И had proved a real live business. in addition, they had 
undertaken the business of advertising sign makers, They got hold of an 
invention which thev satisfied themselves was of great value. It was of 
such a nature that they could replace existing signs, the cost of installing 
‘the new ones being paid for bv the saving in electric current in the course 
of six or nine months. Bv that invention they were able to give a greater 
amount of light and greater prominence to a sign than before. 

WESTERN UNION TELEGRAPH CO.—Thc report of this company for 
the quarter ended June 30 states that there was a surplus at Dec. 31, 1909, 
of $13.581,197.13, and net revenues in the quarter ended March 31, 1910, 
were 81.794,.008,55. Dividend of } per cent, paid April 15, 1910, 
required $747,711 and interest on bonded debt $433.062.50, leaving a 
surplus on March 31, 1910, of $19,198,722.18. The net revenues of the 
quarter ended June 30, based upon nearly completed returns for April, 
атпа! returns for May and estimating the business for June, are about 
81.950,000, less interest on bonded debt $433,062.50, and after deducting 
for a dividend of } per cent., about $747,750, there will be a surplus of 
$19,967,909.68. А dividend of 3 per cent. is declared payable on July 15. 


UNITY MOTOR, ELECTRICAL & GENERAL ENGINEERING CO. (LTD.)— 


J. G. Taylor, 28, Baldwin.street, Bristol, ceased to act as receiver or 
manager on May 31 last. 


CITY NOTES. 


sid 


MEMORANDA (June 30).—Bank rate 3 per cent. (since June 9, 1910). 
Price of silver, 244d. per oz. Consols 822 —82} for money ; 82% —82% 
for account. Consoles Pay Day, July 1; Stock and Shares Uontinuation 
Days, July 12 and 26; Ticket Days, July 13 and 27; Pay Days, 


July 14 and 28; Mining Shares Carry Over Day, July 11. 
Priores оғ METALs (London).—Copper, cash, 54% ; three months, 
99M. Lead, English. 153—154; foreign, 124-—12j. Spelter, 224—221, 


Tin, English, 147—149 ; foreign cash, 1483; three months, 149j. 
Iron, Cleveland, cash, 48/9, three months, 49/7. 


CLONTARF & HILL ОР HOWTH TRAMROAD CO.— The directors have 
declared an interim dividend of 3s. per share. 


CORDOBA LIGHT, POWER & TRACTION CO. (LTD.)—At а mecting 
yesterday (Thursday) it was decided to increase the share capital from 


£200.000 to £800,000, and to convert the undertaking of the Ciudad de 
Cordoba to electrie traction. 


MEXICAN LIGHT & POWER CO. (LTD.) — The directors have declared 
& dividend of 1 per cent. on the ordinarv shares for the quarter ended 
June 3U. 


SE EE ZR NDS CUN GE OS лы а SO ES) 


NATIONAL ELECTRIC SUPPLY CO. (LTD.)— The directors have declared 
an interim dividend of Зв. per share (less tax) on the ordinary shares for 
the past half-vear. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee 5ave 
been asked to appoint a special settling day in 30,000 £1 fully-paid 


vendor’s preferred ordinary shares, and 90,000 £1 fully-paid vendor's 
| deferred ordinary shares of the National Telewriter Co. (144.) 


CUBAN TELEPHONE CO.—A statement is being issued by the London 
advisory board of the Havana Telephone Со. to the effect that the July 
interest on the bonds of the Cuban Telephone Co. will be paid by Messrs. 
Chaplin, Milne, Grenfell & Co. on July 1. The difficulties which have 
delayed the completion of the recent bond issue of the Cuban Co, have 
been adjusted, and the issue is now being proceeded with. 
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L.B. & S.C. Electrification. 

WE referred last week to the forthcoming notification by 
the directors of the L.B. & S.C. Railway of their decision to 
proceed with the electrification of their line to the Crystal 
Palace, and we indicated that this decision had been made 
to embrace the routes to the Palace both from Victoria and 
from London Bridge. A journey this week on the Brighton 
line shows that not only has this decision been come to by 
the directors, but that the work is in active progress. А 
large number of foundations have alreadv been put down, 
and it is fairly obvious that the electrified line will be ready 
for running next summer. This is good news, not only for 
the Crystal Palace Co., but for the publie. We may say 
that there are indications that the electrified line will be 
extended to Norwood Junction, and those who know the 
Brighton line will understand what connection at this point 
means, 


| i | А 
From incidental inquiries we have made we consider 


ourselves in a position to state that the electrical working 
of the suburban service of the Brighton Railway has been 


more than a success—it has proved a revelation. We 
believe when the figures are published it will be found that 
the energy consumption is very much below the estimate ; 
that there has been no hitch of any kind whatever to disturb 
the regular flow of traffic ; that the effect upon the revenue 
of the Company has been extraordinary; that, in fact, 
everything claimed by electrification experts as likely to 
follow the experiment has occurred, and that every estimate 
of good results has been largely exceeded. We venture to 
prophesy. that the time is not far distant when the directors 
of the Brighton line will take into serious consideration the 
question of extending the electrification over the whole of 
their system. If we are right, as we think we are, it is not 
out of place to congratulate heartily the Company’s con- 
sulting engineer, Mr. Puitre Dawson, and all the con- 
tractors, on the excellence of their work. The simplicity 
and smoothness of working on the Brighton electrified line 
is a subject which is being considered, we understand, from 
every point of view by the boards of railway companies in 
all parts of the world. | 
Variable-Speed Polyphase Commutator Motors. 

ELECTRICAL engineers have already become hardened to 
the illogical use of commutators with alternate-current 
machines, and the days have now passed when the absence 
of a commutator can be regarded as the chief asset of 
an alternating-current motor. So long as its continuous- 
current rival alone possessed the advantage of economical 
speed regulation, so long was the alternating current 
system at a discount. Gradually, however, the difficulties 
in the way have been overcome, one by one, and already 
various types of single-phase commutator motors, suitable 
for all kinds of traction and stationary work, are on the 
market. Nor were sparking troubles—so long the епешу 
of the continuous-current machine—to prove an effective 
hindrance to the new departure, for satisfactory means have 
now been discovered whereby these motors also have been 
made practicable. ' 

Ir was to be expected, therefore, that tlie three-phase 
motor, with its splendid starting torque and other qualities, 
would not long be allowed to remain behind in the matter 
of speed regulation. It is true that up to the present only 
machines of moderate output—equivalent to a few hundred 
K.V.A.—have been built, but it has already been con- 
clusively proved that the three-phase commutator motor 


— = = —— > ше == 


502 THE ELECTRICIAN, JULY 8. 1910. 


is no less a success than the single-phase type. Were no 
other evidence at hand to support this, it would be quite 
sufficient to mention that almost, without exception, all 
the targe Continental electrical firms have a special depart- 
ment set apart for the development of these machines. 
Whether this is actually a pleasant reflection for us here 
in England need not now be discussed, but certainly we 
cannot claim the lion’s share in the development of alter- 


nating-current work, nor do we appear to be anxious to 
obtain it. 


the Exhibition thoroughly representative of British art, 
science and industry. This matter is one upon which great 
emphasis should be laid, because № helps to explain in 
some measure the unrepresentative character of the British 
section of the Exhibition. Whether the British manufac- 
turer is already convinced of the ineffectual nature, from a 
commercial point of view, of international exhibitions is, 
perhaps, a matter for some speculation. 


In an electrical and engineering sense, the British 
exhibits at Brussels are not anything like so impressive as 
the magnitude of British industrial achievements would 
lead one to expect. The numberof electrical manufacturers 
exhibiting is small, and the machinery and apparatus shown 
gives а poor idea of the amount of capital invested in 
British electrical enterprises and the work which has 
already been carried out therewith. The difficulty of 
persuading English electrical manufacturers to exhibit at 
Brussels has probably arisen mainly on account of the 
comparatively small return which may be expected from 
the outlay involved. Belgian and French electrical indus- 
tries are very much to the fore, but the exhibitors 
are naturally able to bring to the Exhibition men from 
whom they can directly expect to receive orders for plant 
and machinery. We understand that the duty on 
imported electrical machinery into Belgium is low, 
but it cannot be argued for a moment that the British 
electrical manufacturer would be able to compete in Belgium 
with the many firms there already well established and 
keenly intercompetitive. It is none the less a pity that 
this country cannot make a braver show at an exhibition 
of such industrial importance as that at Brussels. The 
executive staff of the Exhibitions Department have ex- 
hausted a voluminous and varied stock of argument in 
favour of an exhibit, but British manufacturers are slow to 
move in these matters and the result is disappointing. 
We do not think that it represents in any degree the 
amount of thought, energy and.time which the Board of 
Trade Exhibitions Department have put into it. It does 
not appear to be in any sense indicative of lack of wisdom 
in the establishment of such а department by the Govern- 
ment; on the contrary it only serves to emphasise the 
necessity for further effort, the need for vigorous propa- 
gandist work amongst British manufacturers, and the 
desirability of driving home the international importance 
of fully representative British sections at all forthcoming 
international exhibitions. 


a) 


ALTHOUGH, as we have said, the three-phase commutator 
motor has not yet fulfilled all requirements, yet thereby it 
has been possible to impart to the induction motor the 
desired variable-speed characteristic. In our present issue 
we publish an article, by Mr. В. O. КАРР, showing how 
this is achieved by means of the cascade arrangement 
when the commutator motor alone cannot be satisfactorily 
built for the total output. In the main there are two 
systems whereby such cascade working can be arranged. 
In the one, due to KRÄMER, the commutator machine is 
mechanically coupled to the shaft of the main induction 
motor and receives from the slip-rings the energy which 
would otherwise be dissipated in resistance. In this way 
the slip-energy, less loss, is restored to the shaft and per- 
forms useful work. In the other system, due to SCHERBIUS, 
the slip energy is also taken from the induction motor and 
supphed to the commutator motor ; but this latter machine 
now drives a generator, by means of which it pays back to 
the network an amount of energy proportional to the slip of 
the main motor, of course, minus the losses. A further advan- 
tage gained by the addition of a commutator motor is to 
make it possible to compensate for a lagving power factor. 
We need scarcely say that there are still several technical 
diffieulties in the design of commutator motors of large 
output and high frequency, especially sparking difficulties, 
but the great strides already made cause us to be optimistic 
for the future. 


British Engineering Exhibits at Brussels. 

Ох another page of this issue we publish some par- 
ticulars of the visit of the British Press to the Brussels 
Exhibition, which took place last week, under the auspices 
of the Executive Committee of the Board of Trade Exhibi- 
tions Department, the Belgian State Hailways, and the 
Commissioners of the Brussels International Exhibition. 
The technical Press was not particularly well represented, 


the majority of the delegates being drawn from the British 
daily papers. We have already dealt with the principal 
objeets of electrical and engineering interest in the Exhi- 
bition in two previous issues, but the visit last week 
afforded us a special opportunity of gaining some impres- 
sions of the Exhibition itself. The members of the lay 
Press are not quite in the same ‘position as the technical 
journals to appreciate the work which the British Govern- 
ment, through the Exhibitions Department of the Board 
of Trade, has carried out at Brussels and is carrying out in 


connection with other exhibitions. The delegates were. 


brought into intimate touch with Lord Lytron, the Chair- 
man of the Executive Committee, and Mr. U. Е. WixTOUR, 
the Commissioner-General, and gathered some idea of the 
difficulties experienced in making the British section of 


————————s- 9 0 


Franco-German Cable Agreements.— Reuter's Agency states 
that, according to one of theleading German journals, as an out- 
come of the Franco-German cable agreement (referred to in 

our last issue) it is proposed to lay a submarine cable between 
Emden and Brest. It is also understood that the French 
Government will lay a cable from Brest connecting up with 
the now disused German cable from Emden to V alentia. 


Cable Interruptions and Repairs. | 
Date of Interruption. Date of Repairs. 

Assab—Perim .............. July 8, 1909 .. — 
Malta—Tripoli........ ИТУЕ April 20, 1910 == 
Madagascar—Reunion......... May 12, 1910 == 
Reunion —Mauritius ............ May 20, 1910 = 
Latakia—Palura ..............- May 26, 1910 = 
Obock —Djibouti.................. June 24, 1910 
Fort de France—Paramaribo... June 25, 1910 July ; 4, 1910 
Gibraltar—Tangier............. . dune 50, 1910 J uy 4, 1910 
Falmouth— Bilbao............... July 4, 1910 
Zanzibar—Mombasa........ ... July 4, 1910 July 7, 1910 
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New Submarine Cable.— The Commercial Cable Co. has com- 
pleted the laying and has opened for traffic anew submarine 


cable from Waterville, Ireland, to Weston-super-Mare, England, 
where it is connected with London by underground lines. 


The Company also announces that it has replaced long sec- 
tions of submarine cable from Waterville, Ireland, westward, 
with a much heavier type of cable where the old cables had 
been disabled and in large part destroyed by fishing trawlers. 


University of Leeds.— Arrangements have now been com- 
pleted for the establishment of a professorship of Coal, Gas 
and Fuel Industries at the University of Leeds as a memorial 
to the late Sir George Livesey. Upwards of £10,500 has been 
subscribed to the fund initiated for this purpose by the Insti- 
tution of Gas Engineers. In connection with the work to be 
carried out by the professor, an advisory committee has been 
formed, the members of which represent the University, the 
Institution of Gas Engineers and the Society of British Gas 
Industries. 


Electrical Properties of Selenium.—In our issue of November 
9th last, we described briefly some experiments by L. S. McDowell 
dealing with the rate of recovery of the normal resistance of a 
selenium cell after exposure tolight. "The recovery curves were 
found to resemble those for the decay of phosphorescence. Ina 
recent issue of “ The Physical Review " the author describes 
further researches on selenium, the recovery from excitation 
by X-rays being investigated. The results of the investigation 
are summarised as follows : The forms of the recovery curve for 
X-ray excitation and for light excitation are identical. The 
form of the recovery curve for excitation by light depends only 
upon the magnitude of the initial change in conductivity, and 
not at all upon the time required to produce that change. 
The rate of recovery from excitation by X-rays is slower than 
from excitation by light. Hence diffusion is probably not an 
important factor in producing the deviation from the straight 
line of the selenium recovery curves. 


Carbon Brushes on Traction Motors.—A recent issue of the 
“ Electric Railway Journal" states that the Virginia Railway 
& Power Co. have recently adopted the practice of slotting 
its commutators and using Le Carbone brushes in connection 
with them. This decision was the result of a series of careful 
tests carried out on a number of motors which had been giving 
considerable commutator trouble. After the commutators 
were slotted and used with the new brush, their wear was re- 
duced to practically nothing. Not only was flashing largely 
eliminated, but it was also found feasible to adopt a lighter 
brush-holder spring tension. The old tension varied from 5 lb. 
to 15 16. per holder according to the condition of the brush- 
holder springs. It is the practice of the Virginia Railway & 
Power Co. to reduce this pressure to 441Ъ. per square 
inch of brush contact area. The Le Carbone brush is also 
giving three to four times the life of the replaced brushes, a 
result which is due in part to the lowering of the brush-holder 
pressure. 


Large Electro-Magnetic Clutch.— According to “ The Times 

ngineering Supplement" а new method of driving а blast 
furnace blowing engine has lately been introduced by Messrs. 
Cochrane & Co., at their Ormesby Ironworks, Middlesbrough. 
Messrs. Cochrane, who utilise the waste gas from their blast 
furnaces to drive gas engines for dynamos and for blowing, 
found they had about 1,000 н.р. of electrical energy available, 
which they decided to utilise in driving a new blower. For 
this purpose a motor capable of giving 700 н.р. continuously, or 
1,000 н.р. for one hour at 75 revs. per min., is direct connected 
to a vertical blowing engine, by Messrs. Richardson, Westgarth 
& Co., which has a flywheel weighing 23 tons and is 16 ft. 91n. 
їп diameter. For starting it was decided to adopt а method of 
gradual acceleration, and by arrangement with Messrs. C. E. 
Lugard & Co., of Chester, a Vulcan patent magnetic clutch has 
been utilised. The clutch fitted at the Ormesby Ironworks is 
Stated to be the largest electro-magnetic clutch in the world, 
as It 18 7 ft. З in. in diameter, weighs 6} tons, and is capable of 
transmitting 1,000 н.р, at 75 revs. per min. It was specified 
that the blower should be started up so gently and slowly that 


the demand from the gas engine generator would not exceed 
1,000 H.P., and since its installation it has been possible to 
start up in one minute, the load on the gas-engine generator 
not exceeding 350 н.р. . The electrical energy required to 
keep the clutch in operation is 2 kw. 


Electrical Supply in the Potteries.— The first, step in the 
unification of electrical supplv in the Potteries having been 
taken by the appointment of Mr. C. H. Yeaman as electrical 
engineer of the new county borough of Stoke-upon-Trent, the 
future policy as regards the existing electricity undertakings is 
naturally arousing much local interest. The “ Staffordshire 
Sentinel " last week published а prominent article questioning 
the advisability of the proposed expenditure of £15,000 for 
extensions to the Hanley electricity undertaking, and urged 
the necessity of a full and exhaustive enquiry as to the merits 
of the alternating and continuous current svstems before any. 
policy as to the future of electricity supply in the Potteries is 
adopted. The subject is treated on the assumption that 
continuous current alone is “fit to distribute" for immediate 
use. The single-phase 100 cycle system at Hanlev—in 
contrast with the continuous-current system at Burslem, Stoke 
and Longton—although answering for ordinary lighting, is 
rightly stated not to be best adapted for power purposes and 
arc lamps. In proof of this, it is mentioned that the Hanley 
undertaking, which has been in existence for fifteen years, 
has but a relatively small power load, whilst the other more 
recent local systems are largely occupied in supplying current 
for power. In this connection it 1s interesting to notice that 
on February 28th last there were 1,077 н.р. of motors connected 
to the Hanley mains, whilst at April 30th the Burslem power 
connections totalled 1,033 н.р., and Stoke 1,057 н.р. It must 
be remembered, however, that power supply on an extensive 
scale is only a recent development, and the results at 
Hanley are certainly by no means unsatisfactory. The 
qualifications of the writer of the article for dealing with the 
subject are somewhat discounted by the fact that he calculates 
the value of the units unaccounted for at Hanlev on the basis 
of the average cost per unit sold (2-40d.); and also by his 
explanation of the difference between continuous and alternat- 
ing current, the latter, he explains, not being collected ‘‘ con- 
tmuously,” but alternately, from different points, whilst in the 
direct current system the current is collected “continuously ” ! 


Walbrook Telewriter Exchange.— This Exchange, of which 
a description was given in our last issue, was formally opened 
last Friday by the Lord Mayor of London, who transmitted by 
means of the telewriter the following message to the Post- 
master-General: “ The Lord Mavor congratulates the Post- 
master-General on the opening of the Telewriter Exchange, 
which will enable the transmission of facsimile written messages 
within the Citv area. The enterprise of the National Tele- 
writer Co. and the Post Office authorities in placing this 
facility at the disposal of the public should meet with cordial 
recognition. and I wish the undertaking every success." The 
Postmaster-General, in reply, expressed his interest in the 
telewriter and hoped the new Exchange would be successful. 
In addition to the arrangement with the Post Office whereby 
telewriter subscribers may transmit telegrams direct to the 
Central Telegraph Office, and also receive telegrams bv the 
same means, it is Interesting to learn that similar arrange- 
ments are being made with the principal cable companies. А 
telewriter exchange is also to be opened in the West-end of 
London for serving the theatres and large hotels, and а branch 
office will shortly be inaugurated in Manchester, so that it is 
hoped a complete system will in time be available throughout 
the country. The current which is employed for operating the 
instruments varies between 10 and 100 milliamperes, and is 
furnished from accumulators on each subscriber's premises. 
Eighteen cells are installed, and when the instruments are in use 
the cells at the receiving and transmitting ends of the line are 
in series, 30 that normally a pressure of about 72 volts is 
employed. For trunk line working, however, а pressure of 
150 volts is necessary. The method of charging subscribers’ 
accumulators is interesting. Charging is in progress whenever 


904 


THE ELECTRICIAN, JULY 8, 1910. 


the telewriter is not in use, current being sent over one of the 
line wires from а 60-volt battery at the Exchange. This 


current is only small, being limited by the resistance of the 
circuit, and an earth return is employed. In order to obtain 
. accurate transmission of writing it is essential that the voltage 


employed should be constant. This result is obtained by a 
voltage regulator fixed at the side of each telewriter. The 
regulator consists of a moving coil in a permanent magnetic 
field, the position of the coil varying with the pressure of the 
accumulators. As soon as the telewriter is put in operation the 
moving coil is pressed on to the contacts of a rheostat, so 
inserting the necessary amount of resistance in the accumulator 
circuit. We notice that among the subscribers already con- 
nected to the Exchange are Messrs. Dick, Kerr & Co., and the 
British L. M. Ericsson Mfg. Co. It may also be mentioned 


that the latter firm manufacture the apparatus employed in 
the telewriter. 


— ————— - 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. В. О. Kapp contributes an article on '* The Scherbius Motor 
and Some Methods of Working it in Cascade with Induction Motors." 


We give a further account of the International Exhibition at 
Brussels. A party of press representatives visited the Exhibition 
last week as guests of the Commissioners. 

In our Correspondence columns Mr. Béla Сай gives some interesting 


telephonic results, and Mr. F. Jacob deals with the effect of leakance 
in loaded telephone cables. 


The Electric Construction Co. have placed upon the market a new 
type of three-phase motor, the particulsr feature of; which is the 
use of starting resistances, which rotate with the rotor and are auto- 
matically cut out step by step (20 to 30 per phase) by a centrifugal 
short-circuiting device as the speed rises Thus the usual motor 
starter is eliminated and the simplest manipulation is secured. 

Hampstead (London) Council have decided that, as far as possible, 
electric lighting shall be used in preference to gas in the public 
thoroughfares. In pursuance of this policy, the work of converting 
237 additional lamps from gas to electric lighting, at a cost of £1,580, 


is to be commenced at once, and further conversions will be subse- 
quently undertaken. 


Ап inquiry was held on Wednesday at Carlisle into the application 
of the Corporation for sanction to borrow money for extensions of the 
electricity undertaking. 

Parliamentary —A House of Lords Committee has refused to 
sanction a clause in the Glasgow Gas Consolidation Bill to enable the 
Corporation to devote surplus profits to relief of rates. 

The preamble of the Wimbledon and Sutton Railway Bill, which 
has already been passed by the House of Lords, has been found 
proved by a Select Committee of the House of Commons. 

The Baker Street & Waterloo Railway and the London Electric 
Railway Amalgamation Bills have also passed the Committee stage. 
and have been ordered for third reading in the House of Commons. 

Legal.—On Friday last Mr. Justice Parker dismissed a motion 
on behalf of defendants to discharge an order for trving issues as 
to two patents in Osram Lamp Works (Ltd.) v. G. M. Boddy & Co. 
The patents dealt with the manufacture of tungsten metal filaments, 
and the attachment of the filaments to the leads, and it was con- 
tended thet it was undesirable to try the two together. For plain- 
tiffs it was stated that the history of the two patents was practically 


identical, and that time and cost would be saved by trving them 
together. 


— 


INSTITUTIONS AND SOCIETIES. 


INSTITUTION OF MECHANICAL ENGINEERS. — As already announced 
a joint meeting of the American Society of Mechanical Engineers 
with the Institution of Mechanical Engineers will be held iu Bir- 
mingham and London., from Julv 26th to 30th. The proceedings 
will commence at Birmingham on Tuesday 26th inst.. when the 
Lord Mavor of Birmingham and the members of the local cone. 
mittee will welcome the president (Mr. George W ol d. 
members of the American Nocietv of Mechanic 
president (Mr. Jobn А. Е. Asninall) 
of Mechanical Engineers, 
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day's proceedings will conclude with a garden féte in the Botanical! 
Gardens. Wednesday morning will be given over to the reading 
and discussion of Papers, and in the afternoon visits will be paid to 
local works. In the evening the Lord Mayor of Birmingham will 
hold а reception at the Council House. On Thursday, excursions 
to Coventry, Rugby, Warwick, Leamington, Kenilworth and Lich- 
field have been arranged. The centre of interest will then move 
to London, the Conversazione of the Institution of Mechanical 
Engineers being held on Thursday evening, 28th inst., at Storey's- 
gate, Westminster. On Friday morning. Papers will be read and 
discussed in the Lecture Hall of the Institution of Civil Engineers, 
whilst & dinner will be held in the evening at the Connaught Rooms. 
Freemasons’ Hall, Great Queen-street, W.C. For Saturday, the 
30th inst., excursions are being arranged. The Papers to be read 
at the meeting in London include the following :—“ Electrification 
of Suburban Railways," by Е. W. Carter; “ Cost of Electrically 
Propelled Suburban Trains," by H. M. Hobart; “ Economies of 
Railway Electrification,” by W. B. Potter; “ Electrification of 
Trunk Lines,” by L. В. Pomeroy; and “ Electrification of Rail- 
ways," by G. Westinghouse. 

COMMITTEE FOR THE PROTECTION OF ELECTRICAL INTERESTS.— 
The Hon. Arthur Stanley, M.P., has accepted the position of President 
of the Committee. Mr. Robert Hammond has agreed to act as Vice- 
President, Mr. Arthur H. Preece as Honorary Treasurer, and Mr. R. 
Borlase Matthews as Honorary Secretary. It has been arranged 
that for the present the Committee shall hold fortnightly meetings: 
on alternate Wednesdays, and endeavours will be made as soon as 
possible to arrange for the formation of a Parliamentary Party in 
the House of Commons to represent electrical interests. We are 
informed that the Committee are making every effort to work in 
co-operation with other existing associations and societies, and all 
questions which can be dealt with by other associations are referred 
to them, the Committee endeavouring to secure for each society the 
general support of the collective electrical industries The Com- 
mittee have already had brought before them, and have under con- 
sideration, a large variety of matters. and it is felt that it will probably 
be necessary to make a selection of the more urgent or more im- 
portant for their early attention. It would be a convenience to 
the Committee to receive notifications from time to time of matters 
which, in the opinion of any member of the industry. require to be 
dealt with, and it is suggested that any member of the industry, 
although not himself a member of the Committee, desiring any 
matter to be considered, shall communicate either with a member of 
the Committee ог the Honorary Secretary, Мг. В. Borlase Matthews. 
Bank Buildings, Kingsway. W.C. 

Rovar Society or ArtTs.—The Society's Albert Medal, which 15 
conferred annually for '' Distinguished merit in promoting arts. 
manufactures or commerce," has this year been awarded hy the 
Council to Madame Curie for the discovery of radium. which was 
due to the work of Madame Curie and her husband, Prof. Curie. 
jointly. Madame Curie is the second woman to receive the Society з 
Albert Medal. it having been conferred, in 1887. on H.M. Queen 
Victoria ** In commemoration of the progress of arts, manufactures 
and commerce throughout the Empire during the 50 years of her 
reign. 

JUNIOR Institution oF ENGINEERS.—Sir J. J. Thomson. F.R.S.. 
г. EN elected president in succession to Sir Henry J. Oram, 


Rovar INSTITUTION. 


At the general monthly meeting, held on 
Monday last, the chairman, Sir James Chrichton Browne. announced 


that His Majesty the King had graciously consented to become 
Patron of the Institution. | 


_————— 


ARRANGEMENTS FOR THE WEEK. 
FRIDAY, July 8th (To-day). 
x | Puysicat босїптү. 
| à pn. Meeting at the Imperial College of Science. Imperial In- 
stitute-road, South Kensington. Agenda ; 55 А Thermo-electric 
Balance for the Absolute Measurement of Radiation," by Prof. 
Н. L. Calendar. F.R.S.; “ The Convection of Heat from а 
Body Cooled by a Stream of Fluid," by Dr. Alex. Russell ; * On 
Hysteresis Loops and Lissajous’ Figures, and on the Energy 
| Wasted ina Hysteresis Loop," by Prof. S. P. Thompsen, FRS. ; 
| and on © The Energy Relations of Certain Detectors used in 
| Wireless Telegra phy," by Dr. W. H. Eccles. 
SATURDAY, July 16th. 
| Темой 1 змтеох oF ÉxatxEERS. 
| Summer Meeting in Ireland. Reception at ‘Trinity College, Dublin. 
Inspection of the Engineering School and visit to the Ringsend 
power station of the Dublin United Tramways Co Reception 
(in the evening) by the Institution of Civil Engineers of Ireland. 


———-—-—— 
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THE VIBRATION GALVANOMETER.* 
BY F. WENNER. 

Summary.—The importance of the E.M.F. developed by the relative 
motion of the magnet and the winding of a galvanometer is pointed 
out, and the general theory of the vibration galvanometer is developed. 
A method of tuning is described possessing several advantages, and 
the principles to be followed in the design of a high-sensibility instru- 
ment for bridge work are considered. 


The vibration galvanometer is an instrument for the detection of 
alternating currents or E.M.F.s. It differs from other instruments 
for the same purpose mainly in having the moving system tuned to 
the frequency of the current or E.M.F. to be investigated. If the 
period or frequency of the current is changed while the free period 
of the instrument is kept constant, it is found that the instrument 
has a high sensibility at and near the resonating frequency, while at 
frequencies differing by more than a few per cent. from the resonat- 
ing frequency the sensibility is very small. The instrument, therefore, 
responds only slightly to the harmonics in the current or E.M.F. 
wave, so that usually no error is introduced when measurements and 
calculations are made on the assumption of a pure sine wave. This 
property makes the instrument especially suitable for those measure- 
ments in which frequency enters and in which null methods are used. 

Max Wienf pointed out some of the advantages of a tuned in- 
strument when he described his optical telephone, a vibration gal- 
vanometer in which the essential part of the moving system consists 
of a piece of soft iron on a very flexible diaphragm. Rubenst next 
brought out an instrument in which the mirror and soft iron piece 
are mounted tegether on a metal suspension instead of a diaphragm. 

Max WienS later developed an instrument having a very small 
permanent magnet mounted on a brass wire suspension, the lengths 
and tension of which may be changed so as to give а considerable 
range in the number of vibrations per second. In 1907 Campbell| 
described а very convenient instrument of the D'Arsonval type. 
This instrument is suitable for frequencies of from about 50 to about 
750 vibrations per second and is easily adjustable over this range. 
In sensibility this instrument compares favourably with Wien's when 
both are adjusted to the same frequency. Concerning the theory 
of the instrument, Campbell points out that the sensibility is inde- 
pendent of the moment of inertia and inversely proportional to the 
frequency. He also states that the damping is ** both mechanical 
and electrical " and should be kept small. 


Theory of the Vibration Galvanometer.—In any galvanometer, а cur- 
rent through the winding produces a force tending to cause a relative 
displacement between the fixed and moving system. The resulting 
relative displacement causes a part of the flux from the magnet to 
cut through the winding. and thus develops a counter-E.M.F. The 
energy available for producing a deflection is the time integral of 
the product of the current and the counter-E.M.F. As galvano- 
meters are ordinarily used, this energy is small, due to the fact that 
after the moving system has reached a displacement equal to the 
final deflection the time integral of the product of the counter- E. M.F. 
and current is either equal to or less than zero. И the motion is 
only slizhtly damped, a reversal of the current at the end of the 
first detlection will cause a second deflection in theopposite direction 
larger than the first. This is due to the fact that the motion of the 
System again causes а counter-F.M.F., and thus more electrical 
energy is converted into mechanical energy. However, not all this 
energv is added to the system, since ѕол.е is lost by air friction, 
induced currents, &с. Ву reversing the current at the end of each 
deflection the successive defections can be increased until the average 
rate at which energy is lost by damping becomes equal to the avera е 
rate at which electrical energy is converted. 

The author considers first the case where the impressed E.M.F. 
and current waves are both of a sine form and later the effect of 
harmonics. With a sine wave current and E.M.F. we may assume 
а simple harmonie vibrat'on and a sine wave back E.M.F. 

In use the free period is adjusted to or near that of the current to 
be investigated. If this adjustment is good the displacement of the 
moving system leads the driving current by 90 deg.. end since 
the back. E. M.F. depends upon the rate of change of this displace- 
ment it is in phase with the current. If. however, the tuning is not 
good the moving system leads the current by an angle greater or less 
than 90 deg.. and consequenily the phase angle between the current 
and the back E. M.F. is not zero. As the power converted depends 
upon the cosine of this phase angle, the tuning may have а marked 
effect upon the deflection. As the amplitude of the vibration in- 


* Abstract of an articlein the “ Bulletin " of the Bureau of Standards. 
+ ‘Wied. Ann," 42, р. 995, and 44, p. 681, 1891. 

i" Wied. Anu,” 56, p. 27, 1895. 

Ў “Апп. der Physik," 509, р. 425, 1901. 
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creases the back E.M.F. increases, and unless the resistance is very: 
hizh it has a marked effect on the value of the current. If the three- 
vectors—the current, impressed E.M.F. and back E.M.F.—are in the- 
same line, the power converted and consequently the deflection is a 
maximum, if after а steady condition is reached the back E.M.F. 
is equal to one-half the impressed E.M.F. 

The relations between the amplitude of the vibration, current, 
E.M.F., frequency, &c., may be expressed in terms of the working 
constants, the more important of which are: (a) The current sensi- 
bility, (b) the E.M.F. sensibility, (c) the power sensibility, (d) the 
ratio of the back to the impressed E.M.F., (e) the time constant for 
current indication, (f) the time constant for E. M.F. indication, (g) 
the resonance range for current indication, and (h) the resonance 
range for E.M.F. indication. By resonance range is meant the 
fractional part by which the period of the current or the impressed 
E.MF. is changed to reduce the deflection by half. These working 
constants depend upon the intrinsic constants of the instrument, 
which are: (а) The moment of inertia, (5) the moment of damping 
(by which is meant the ratio of the retarding torque to the angular 
speed when the coil is on open circuit), (c) the moment of restora- 
tion (the ratio of the torque, tending to bring the moving system to- 
the null position, to the angular displacement), (d) the moment of 
displacement (the ratio of the torque produced by the current to the 
current), and (e) the resistance. 

The author next states the fundamental equation and obtains а 
solution under certain conditions. Taking 6 = angular displacement, 
а= moment of inertia, 8— moment of damping, у = moment of resto- 
ration, Y, = moment of displacement. р = resistance of galvanometer, 
т = resistance of complete galvanometer circuit, [= effective value of 
current, / = frequency of current, f, = natural free frequency of moving 
system, p—2rf, p,— 27/,, @= amplitude after a steady condition is. 
reached, E = effective value of impressed E.M.F., w=the angle by 
which the impressed E.M.F. leads the current, д = the angle by which. 
the impedance E.M.F. leads the current, c—the angle by which. 
the back E. M.F. leads the current, A = current sensibility, V = E. M.F. 
sensibility, A'—direct current sensibility, W=power sensibility, 
D=ratio of back to impressed E.M.F., and r,= resistance of primary 
circuit. Then he shows 

di \/24Е cos ш i 
(or pii ap — py + py? cose. ` 
Or if p— p, в becomes zero, 

oy oy 2 ; 

earn ae Gale Е NE 
РВ pir +4) p'i(rB + ү?) 

Defining the current sensibility as the ratio of the amplitude of 
the vibration to the effective value of the current, the E.M.F. sensi- 
bility as the ratio of the amplitude to the effective value of the 
E.M.F. at the terminals of the'instrument, and the power sensibility 
as the ratio of the square of the amplitude to the power supplied gives 


(1) 


во that $?— 


ПУ ya У. дү: 
ка ү = pat ydp 8nd W= ду 


In this c:s is taken as unity; this may generally be done without 
introducing an appreciable error, since in most instruments the im- 
pedance E. M.F., between terminals, is small in comparison with and 
very nearly in phase with the impressed E.M.F. The time constant 
is given for current indications by T,= 24/9. 

In those measurements in which the frequency enters and null 
methods are used, an exact balance cannot be obtained except when 
the E. M.F. and current waves are of a pure sine form. In practice 
this condition is seldom if ever fulfilled. so the vibrations caused by 
the harmonics may limit the precision attainable. One of the chief 
characteristies of the vibration galvanometer is that the amplitude 
of the various harmonie vibrations is small. This is because 
there is no resonance, and the turning moment chan es direction at 
intervals short in comparison with the half free period of the moving 
system. The amplitude of the vibration produced by any particular 
harmonic in the [.M.F. wave is given by equation (1) above when 
the corresponding value of p is substituted. 

Ву reference to equation (i) it will be seen that the denominator 
can be decr ased (if v is large in comparison with r3) by a decrease 
in cos ø. even though in so doing the first term is increased, as it 
necesssrily is when the instrument isthrown sli ВУ out of resonance. 
If ai the same time cos w can be kept near unity, the detlection will 
be increased. By refering to a vector diagram it will be seen that 
if a large inductance is placel in the galvanometer circuit. so as to 
make the зле n nearly 90 deg.. and the frequeney of the In pressed 
E.M.F. is incrcesed slightly. so that the angle © assumes a nezative 
volue somewhat less than 90 deg., it is possi le for the back E. M.F. 
to be much larger than the impressed E. M.F. and the latter still 
have the larger component in phase with the current. The 
combination of the inductance and the slightly high frequency of the 
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impressed E.M.F. results in bringing the back and impressed E.M.F. 
somewhere near quadrature, and the latter somewhere near the phase 
of the current. If the frequency of the impressed E.M.F. is not too 
much above the гезопа п z freyuency, the result may be an increase 
of the component of the current in phase with the impressed E.M.F. 
This means an increase in the power supplied to and consequently 
an increase in the amplitude of the vibration of the moving system. 
A condenser in series with the galvanometer and the lack of tuning 
in the opposite sense should give corresponding results. 

In expressing the sensibility or deflection it will be convenient to 
use as the unit of current the microampere, of E.M.F. the microvolt, 
of power the micro-microwatt, of deflection a millimetre broadening 
of a line image 1 metre in front of a plane mirror (=25 x 10^? 
radians), and C.G.S. units for the other quantities. The resistance 
must then be expressed either in ohms or electromagnetic units to 
correspond with the quantities with which it is associated. When 
the sensibility is expressed in the arbitrary units or the resistance 
in ohms, it will be here indicated by a line over the symbol repre- 
senting the quantity. 

The intrinsic constants can all be determined fiom five indepen- 
dent measurements. Measurements which are easily made and from 
which the constants can readily be calculated are: The resistance, 
the direct-current sensibility, the current sensibility, the E.M.F. 
sensibility and the resonating frequency. Then 


0-91(A— Ур) 8:1(A — Vp) 
a= —- - 


ААУ ° ' АУ ' 
_ 36(А— Ур) _ 90000(А— Ур) 
AAV’ v= AV 


Basis of the Equations.—In the derivation of the equations, it has 
been assumed that the moving system experiences an angular ac- 
celeration proportional to the resultant torque, a retarding torque 


Deft ction— Millime!res, 


n ae MILLIMETERS PER 100 MICROVOLTS pat + 
100°) 1002 1604 100°6 100:8 101:0 101:2 
Frequency—Cucles per second, : 
Fic. 1.—SHOWING THE EFFECT oF TUNING ON AMPLITUDE OF VIBRATION 
WITH CONSTANT CURRENT AND Constant Е.М.Е. 
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proportional to the angular speed, a restoring torque proportional 
to the angular displacement, and a displacing torque proportional 
to the current and independent of the displacement and the rate of 
change of the current. That is, (a) the moment of inertia, (b) the 
moment of damping, (c) the moment of restoration, and (d) the 
moment of displacement are all constant. It is further assumed 
that harmonics in the E.M.F. or current wave produce no effect on 
the behaviour of the instrument toward the fundamental, but cause 
an additional vibration depending upon their magnitude and fre- 
quency. lt should be mentioned that the effect of the time con- 
stant of the circuit, which is generally small in comparison with the 
time constant of the instrument, has been neglected. If the time 
constant of the circuit is large it may materially affect the rate of 
change of the amplitude of the vibration. 


Method of Tuning.—The method first used consists of applying 
to the terminals of the galvanometer a small alternating E.M.F. 
and adiusting its frequency or the free period of the moving system 
until a maximum deflection is,obtained. This is the method 
usually used and for some purposes it is very satisfactory. In 
general, however, the change in amplitude of the vibration with a 
change in tuning is small, especially near resonance. If the tuning 
is made in this way, and observations taken for the E.M.F. and 
current sensibility. a correct value is obtained for the former, but 
there may be an error of 50 per cent. or more in the latter. If, 
however, a high resistance (of the order of 100,000 ohms) is placed 
in series with the galvanometer, an E.M.F. of suitable value used, 


and the adjustment made for a maximum deflection, the tuning is 
very much better. This gives a sufficient accuracy in the tuning 


for most purposes, includin * the determination of the constants. 


However, even with the high resistance а sufficient precision in 


the tuning could not be obtained for some of the work. It was 
therefore necessary to use some other method, and the one chosen 
makes use of the phase angle between the displacement of the 
moving system and the driving force. 


tor is mounted a large disc, behind and slightly above which 1s 
placed the line source of light. 

portion of the line which it is desired to use except when exposed 
by notches, one for each pair of poles, cut in tae edge. These 
notches are so placed with respect to the windings that they expose 
the lower half of the line only at the instant when the E.M.F. is à 
maximum.  Relatively large resistances are used, especially in the 
galvanometer circuit, so that the resonance curve is sharp and the 
current may be assumed to be in phase with the E.M.F. One 
observes then а band of light above and a line of li;ht below the 
edge of the disc. 

the centre of the band. When it is disturbed the line moves toward 
one side or the other, depending upon the sign of the disturbance, 
and the displacement is considerable before the shortening of the 
band is appreciable. 

and gives an indication of the magnitude of the lack of tuninz so 
that the adjustment can easily and quickly be made. 
large resistance .in series with a galvanometer having a small 
moment of damping, this metho1 indicates a lack of resonance when 


the difference in the frequencies is of the order of 0:01 per cent. of 
the resonating frequency. 


On the shaft of the genera- 


'The disc cuts off about half of that 


When the tuning is good the line appears below 


A glance at the image tells at once the sign 


By using а 


Galvanometers Used.—The galvanometers used were one of the 


Rubens type made by W. Oemke, one of the Campbell type made 
by R. W. Paul, and one built in the Bureau of Standards' instru- 


ment shop. The galvanometers are referred to below as Nos. 1, 2 


and 3 respectively. No. 3 was designed with the idea of getting an 
accurately balanced system of known moment of inertia and of 
investigating the effect of air pressure. The general construction 13 


GALVANOMETER NO.2 
EFFECT OF 500 OHMS SERIES RESISTANCE 
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Fic. 2.—SHOWING EFFECT OF RESISTANCE IN DECREASING AMPLITUDE 
OF VIBRATION WITH CoxsTANT E.M.F. IN THE CIRCUIT. 


somewhat like the Rubens type, except that a single magnet is used. 

The constants of these galvanometers are tabulated in the Paper. 
Some of these constants are given in the following table, whilst 

Figs. 2, 3 and 4 show further characteristics. 


= —— --— 


———————— ———— 


| Galvano- | Galvano- , Galvano- 


—— | meter meter meter 
No. 1. No. 2. No. 5. 
Alternating current sensibility ...... \ 15 |. T$ Е 
Direct current seneibility <5 SE | 0:018 0:10 | 5-5 х 107% 
E.M.F. sensibility ........................ 0:0014 0:0061 | 0`С075 
Resonating frequency ................. 2100 10) 100 
Resistance ......e euet | 254 — 30 | 14 
Power sensibility............... . esse 60021 0:045 0:032 
Resonance etfect ........................... 89 | 116 2,700 
Ratio of back to impressed E. M.F. . 78% ' 975% 87% 


An inspection of the curves will show that resonance has а marked 
effect upon the amplitude of the vibration. It seems to have been 
the idea that the effect of resonance* was to increase the sensibility 
by about 100: times. Taking the ratio of the alternating to ee 
direct current sensibility gives: for No. 1, 83; for No. 2, 130; an 
for No. 3, 7,600. If, however, by the effect of resonance we mean 
the ratio of the amplitude produced by a certain amount of power 
supplied at the resonating frequency to the deflection produced by 
the same amount of power supplied by direct current, these e 
are too large, since no account has been taken of the back E.M.F. 
A matter closely associated with the resonance effect is the change 


* Campbell, * Phil. Mag.,” 14, p. 497, 1907. 
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in the ratio of the amplitude of the vibration to the current, with 
changes in the frequency of the latter. This ratio in the neighbour- 
hood of the resonating frequency is shown by Fig. 1, for galvano- 
meter No. 2, and it will be seen that the ratio has a sharp maximum 
at 100-5 cycles per second and falls to one-half for a change of 0:14 
per cent. in the frequency. Fig. 2 shows the ratio of the deflection 
to the Е.М.Е. at the terminals of the instrument and when 500 


ohms are placed in series. The 500 ohms in series makes the resis- 


tance of the circuit 18 times larger, yet at the resonating frequency 
the ratio of the deflection to the E.M.F. is reduced by only about 
45 per cent. It is evident, from the behaviour of this instrument, 


that when it is used in bridge work with a constant impressed E.M.F. 


the resistance of the galvanometer circuit, if under 300 ohms, has 


but little effect upon the sensibility. 


The effect of air damping on galvanometer No. 3 is shown by 
Fig. 3. It will be noticed that the air reduces the resonating fre- 
quency by about 0°75 per cent. This change in frequency is 
accounted for if we assume that the system drags with it a quan- 
tity of air whose moment of inertia is equal to that of a sphere of 
air having a radius slightly larger than the radius of the disc. It 
is also to be noticed that the removal of the air makes the resonance 
curve much sharper. The effect which is of real importance is the 


reduction of the sensibility by the air friction. Since the back E.M.F. 
is proportional to the amplitude, the power supplied per micro- 


ampere is, according to the curves, about 9 per cent. less when air 


damped. For the same deflection, then, the power supplied, when 
air damped, is about 11 per cent. greater. 

Fig. 4 shows for galvanometer No. 2 the effect of a large induc- 
tance on the ratio of the amplitude of the vibration to the E.M.F. 
The inductance used was the 4S0-volt winding of а 600-watt trans- 


former and the increase in the ratio was 125 per cent. While the 


resonating frequency was 100-52, as shown in Fig. 1, yet the maxi- 
mum amplitude of vibration occurred with a frequency of 101-06 


8 
GALVANOMETER NO.3 
EFFECT OF AIR DAMPING 
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Fic..3.—58uowiNa CHANGES DUE TO AIR DaMPING, IN RESONATING 
FREQUENCY, SHARPNESS OF TUNING, AND CURRENT SENSIBILITY. 


cycles per second. The effect observed was much more marked with 
an inductance about a quarter as large. No effort was made to get 
an inductance of the most suitable value. 

The consideration of the precision which may be attained in the 
balance of any one of the alternating current bridges will show the 
bearing of some of the above work on problems of this kind. To 
illustrate this the author chooses the comparison of the product of 
а capacity and self-inductance with a frequency by the “© series ” 
method. The advantage of using а transformer with an instrument 
developing a relatively large back E.M.F. is also shown. Where a 
transformer is to be used, equation p=r’(1—D) serves to determine 
the ratio which makes the sensibility of the whole combination a 
maximum. Since in well-designed and constructed instruments the 
power necessary to maintain a vibration of any specified amplitude 
depends only slightly upon the resistance or the ratio of the back 
to the impressed E.M.F. (provided this ratio is over 75 per cent.), 
the condition for maximum power converted is at least very nearly 
the condition for a maximum sensibility of the combination. This 
equation will therefore be of service in determining conditions which 
will give the best results with a particular instrument. The use of 
& transformer in connection with a galvanometer reduces the resis- 
tance of the galvanometer inversely as the square of the step-up 
ratio without changing its power sensibility or the ratio of the back 
to the impressed E.M.F. 

Design.—A brief consideration of the theory and data given above 
will bring out à few of the principles involved in the design of 
vibration galvanometers. The consideration will be limited to in- 
struments to be used in circuits of fairly low resistance, generally 
under 500 ohms and low E.M.F. This is the condition met with in 


alternating-current bridge work which at the present constitutes 
the main field in which the vibration galvanometer is used. The 
instrument may be connected directly in series with the circuit, or 
to the secondary winding of a transformer the primary of which is 
connected in series with the circuit. When the galvanometer is 
connected directly in series with the circuit, the relation between 
the amplitude of the vibration, the impressed E. M.F. and the various 
intrinsic constants of the instrument is given by equation (2). It 
should be noticed that the amplitude is à maximum for a particular 
value of the moment of displacement, that is, when W?=rf. This 
signifies that the mechanical power received by the moving system 
is а maximum when the back E.M.F. is equal to one-half the F. M.F. 
impressed on the circuit. With galvanometer No. 2 used on a bridge 
having a resistance of 100 ohms in each arm it will be seen that y? 
is about eight times as large as 78. Аз үх is proportional to the 
field strength of the magnet, it follows that a reduction of 60 per 
cent. in the field strength results in an increase in the sensibility of 
the combination of about 70 per cent. This change results in a 
decrease of about 40 per cent. in the power sensibility. Where 
V/* = rf, equation (2) takes the form ф= E/pv2r8. Ав r із made up 
of the resistance of the galvanometer and the arms of the bridge in 
а series parallel combination but little is to be gained by making 
the resistance of the galvanometer excessively small. In inductance 
and capacity bridges p is generally fixed from other considerations, 
во we have В as the only factor under this condition which materially 
affects the sensibility of the combination. The power necessary to 
maintain a vibration of a given amplitude is proportional to the 
moment of damping. The design then should be such that the back 
E. M.F. is approximately equal to one-half of the E.M.F. impressed on 
the total galvanometer circuit, and the mechanical power necessary lo 
maintain al the chosen frequency a vibration of any particular ampli- 
tude should be as small as possible. It is necessary also to take into 
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consideration the resolving power of the optical system to be used, 
as this often limits the amplitude of vibration which may be detected. 
Where the galvanometer is to be used regularly with a transformer 
the ratio of the back Е.М.Е. to that impressed at the terminals 
should be large, though there is little to be gained by making it 
over 90 per cent. Here, as before, the moment of damping, or the 
mechanical power necessary to maintain at the chosen frequency a 
vibration of any particular amplitude, when the circuit formed by 
the winding is open, should be as small as possible. 

It will be seen that the moment of inertia of the moving system 
does not affect directly the sensibility. It does, however, affect 
very materially the resonance range and the sensibility to the various 
harmonics. Where the balance depends upon the frequency or the 
wave-form the moment of inertia should be relatively large. On 
the other hand, where the balance is independent of the frequency, 
and especially if no special device is available for controlling the 
frequency, the moment of inertia should be very small to make the 
resonance range large. We have seen that the power lost by air 
friction by galvanometer No. 3 for a vibration of unit amplitude is 
3:5 micro-microwatts. If we assume that 75 per cent. of this is lost 
by friction and pressure against the mirror we see that the power 
sensibility of a galvanometer having a frequency of 100, a mirror 
] cm. in diameter and operating in air is limited to 0:4, or about 10 
times the sensibility of galvanometer No. 2. The sensibility may 
be made higher than this by changing the shape and reducing the 
surface of the moving system, yet if a very marked improvement is 
to be made in the sensibility it may be necessary to do away with 
the air damping by placing the instrument, or at least its moving 
system, ш а vacuum. 
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PUBLIC LIGHTING FROM A MUNICIPAL POINT OF 


VIEW.* 
BY JACQUES ABADY. 


Г Summary.—The author first considers the different forms of street 
"lighting contracts which are in vogue and discusses the relative merita of 
each form, reaching the coriclusion that to buy street lighting by light 
value is the most advantageous course. He then to the question 
of the position of the lamps and the distribution of the light, empha- 
sising the fact that street lighting in many cases degenerates into a 
haphazard scheme of point lighting. He urges the desirability of 


-decreasing the candle-power of light units and placing them closer 
together. 


№ RECS ЕРАЗ 

To the casual] observer the question of public lighting appears to 
be, no doubt, a simple and straightforward matter, involving no 
more difficulty than placing lamps upon columns, lighting them when 


-dusk approaches, and extinguishing them at the break of day. As 


a matter of fact, however, the problem is one of very considerable 


difficulty because it concerns so many diverging interests. The 


public, for instance, as it becomes more and more used to improved 
‘lighting in dwellings and shops, expects that the lighting of high- 
ways will keep pace with such improvements, but does not, of 
course, expect to pay more for it. The municipality has to con- 
sider the question of cost, and its relation to rateable value; while 
those supplying the light regard public lighting as something of an 
advertisement, and naturally enough desire to introduce whatever 
improvements may be forthcoming from time to time. 

Although, from a municipal point of view, the form of illumina- 
tion would appear to be of secondary importance compared with 
the volume and distribution of the light itself, yet there is no doubt 
that the severe competition between gas and electricity almost 
invariably comes into fierce play when lighting schemes are under 
consideration; and the relative positions of gas and electricity 
might, perhaps, form part of a discussion upon the subject of public 
lighting. Iam, however, free to admit that, given a light of a certain 
value, distributed in a certain manner, it does not seem of impor- 
tance to the public whether that light is produced by gas or by 
electricity ; the sole con deration should be the question of relative 
cost. It will, thereforr be more profitable to examine the following 
different forms of street lighting contracts which are in vogue :— 
(A) The contract for supply of energy with maintenance, payment 
being made for so much energy and not for so much light. (B) The 
contract for supply of energy only, maintenance being undertaken 
by a contractor acting for the municipality or the municipal public 
lighting department itself. (C) The contract for supply of light, 
payment being made for so much light irrespective of the energy 
required to produce it. 

What are the relative merits of these forms of contracts, always 
assuming them to be equally well drafted in the legal sense, and 
how do they assure what I venture to point out as desiderata 
(which will be termed points 1, 2 and 3), viz., (1) The due observance 
of the terms of the contract entered into: (2) the efficient main- 
tenance of the standard of lighting contemplated by both parties 
when the contract was entered into; (3) the facility or encourage- 
ment for either party to take advantage, during the contract period, 
of the introduction of improved methods, either to reduce the cost 
of producing the light, or to obtain a greater light for the same cost ? 

Let me say at once that I look upon a contract as something very 
difficult to draw up, but comparatively easy to break, in spirit at 
least ; and it should be borne in mind that it is of the utmost impor- 
tance that the terms of any contract should establish a mutuality or 
community of interest—that is to say, it should be to the advantage 
of both parties to keep to the terms agreed upon. 

Contract A.—Point 1.—The due observance of the terms of this 
contract naturally hinges upon the facility for measuring the energy 
supplied. This may be gas or it may be electric current. If the 
former, it may be agreed to supply through burners with nipples 
which, tested in the laboratory at a certain pressure, will pass so 
much gas. То make such a test involves the removal of the burner 

from the post; and the removal. and test of опе or a few burners is 


no guarantee that the bulk are under the same conditions, nor that 


the pressure under which the burners are tested in the laboratory 


will be maintained in every street and at every lamp. This can | 


.only be ensured by a liberal and constant use of pressure recorders ; 


in pressure 18 found. Alternatively the agreement may involve 
the use of а governor at each burner ; and, assuming for a moment 
the invariability of governors, their introduction is also unsatis- 
factory, because efficiency of incandescent:gas lighting is hampered 
by limitation of pressure, and therefore the use of increased pressure 
should be encouraged and not discouraged, as it is by the use of 
governors. 

These two methods of fixing the basis of payment, therefore, 
seem to fall short of efficiency, and are not to be recommended on 
this account. The further method of fixing the basis of payment 
is either by an average-meter system or by tests of consumption т 
situ ; and as to these I think the former is unsatisfactory because 
it naturally induces а tendency to excessive consumption of gas, 
and does not ensure а community of interest ; while the latter, the 


tm situ method, is one which presents very considerable difficulty 


in carrying it out. 

. Examine the method of measuring energy as applied to electric 
current, and we find the same unsatisfactory state of affairs. На 
lamp is removed and tested in the laboratory, there is firstly no 
guarantee that the pressure or voltage in the district will be the 
same as in the laboratory, and there is further, in the case of arc 
lighting no guarantee that the pressure is being effectivelv applied 
at the arc itself, or whether, instead, it is being reduced by the lamp 
mechanism. 

Point 2 (the efficient maintenance of the standard of lighting).— 
Assuming bona fides and willingness on the part of the gas company, 
there is nothing in this form of contract to prevent the standard of 
lighting being maintained. Fróm the municipal side, however, 
there would be considerable difficulty, in the case of a careless or 
unwilling gas management, in ensuring that the condition of the 
public lights shall always be satisfactory. New mantles might be 
fitted when required ; but the quality of the mantles might be poor, 
and a poor illumination obtained, notwithstanding that the main- 


tenance terms may be adhered to literally. Similarly with an elec- 
tricity contract. 
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Point 3 (encouragement to introduce improvements).—In this 
important respect I think this form of contract is particularly weak. 
Ап example of the stop to progress and improved lighting which 
follows on this form of contract is to be found in an agreement 
entered into by the City of Westminster with the Westminster 
Electric Supply Corpn. It is for supply and maintenance of arc 
lamps and filament lamps, all to consume specified energy at а 
specified pressure at an inclusive charge per lamp per annum. This 
contract is, I admit, for а very long period ; but this does not affect 
the point. Open arc lamps, with ordinary carbons and carbon 
filament lamps are used ; and the consequence is that there is an 
enormous consumption of current for a poor lighting effect, whereas 
the substitution of more modern lamps would either enable the 
same light to be produced for very much less cost or a vastly improved 
light to be obtained for the same consumption of current. This 
example shows clearly how the public interests suffer from a contract 
of this nature. 

Contract B.—Point 1.—This form of contract is to a great extent 
similar to the first form already discussed; and the preceding 
remarks with regard to the due observance of its terms apply. 


Point 2.—With regard, however, to the efficient maintenance of 


i | и: the standard of lighting, it is on a di ing, for while it is 
and the presence Ob шее might н asy вор p in the direction obvious that the аце has о о efficiency in 
of improved means of gas о if, however, the contract this respect, yet it will be equally obvious that the interests of the 
stipulates & certain consumption by i nipple test, and the n contractor for the energy are very much at the mercy of the muni- 
кепе ра corium P € Е оь with damages a] cipality. Thus, if the maintenance contractor neglects the main- 
failure in pressure, 1t kie pe seen that by this method a cms в | tenance, the energy contractor suffers; while if the municipal 
‘penalty would be inflicted in respect to many lamps when a failure | срео department (taking, as it often does, the energy from 
| another municipal department which is in competition with а com- 


* Abstract of a Paper read before the Institution of Gas Engineers. 
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petitive form of lighting) is interested in doing what it can for ite 
sister department, it is plain that the competitive form of lighting 
suffers, and real competition is at an end. 

It would be affectation to deny that there are many corporations 
with a municipal gas (or electric) service, a lighting department, 
and an electricity (or gas) company in competition ; and that the 
outside competitor is denied a fair chance, and on this account the 
public interest is sacrificed. From my municipal point of view, I 
hold this to be an unsound position, and I am trying to make clear 
how this sort of position can arise under the form of contract now 
being discussed. Where an outside contractor carries out the 
maintenance, the situation is almost as bad from the energy con- 
tractor's point of view, and certainly as bad from the public point 
of view. An instance of this is Marylebone. Неге the gas company 
undertook to supply gas at so much per thousand. The borough 
employed a contractor to maintain. Tests which came under my 
immediate notice showed that the efficiency of the gas lighting was 
bad—due to insufficient attention to the burners and lamps. The 
‘Council, which owns an electricity service, was able to put forward 
a scheme of electric lighting which was obviously better than the 
results being obtained from the gas lighting; and so the gas com- 
pany, whose position was prejudiced and whose hands were tied by 
the state of the gas lighting over which it had no control, lost the 
public lighting. This is put forward here as an example of the 
weakness to the contractor of this form of contract. 

Point 3.— There is a position strikingly different from that under 
the first form of contract. Provided the contract does not limit 
the pressure of the gas supply, the municipality can obviously, if it 
chooses to pay for them, instal improved burners and give its public 
а better light, without affecting the contractor's position in the least. 
What it cannot do, however, is to give the same light by the intro- 


duction of improved burners, and so reduce the cost to the public 


of its lighting bill. 
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An interesting example of the contract in which the company 
supplies energy, and the municipality maintains, is to be found in 
the recently executed Calcutta Corporation contract, the salient 
clauses in which are set out in an appendix to the present Paper. 

There appears to be one matter which both the “А” and “В” 
contracts seem not to provide for—that is, decreased quality of gas 
and increased pressure. Now it seems to me that a direction in 
which future improvements in the efficiency of gas lighting are to 
be found will be in a reduction of the quality of the gas, and an 
increase in the pressure at which it is supplied, so that by reducing 
on the one hand the amount of air theoretically required for perfect 
combustion, and increasing on the other hand the mechanical 
means by which that theoretical amount of air is obtained in prac- 
tice, we shall be enabled to burn the right quality of gas under con- 
ditions of absolute maximum efficiency. Contracts “ A" and “В” 
specifying as they do either (or both) consumption, pressure or 
quality, prevent improvements in the direction suggested. 

_ In connection with contract “ B," there is a point of very vital 
Interest to the public which should not be overlooked—that of 
expense. It is obvious that there are limitations, both by statute 
and commercial expediency, which govern the price at which it is 
possible or lawful for electric or gaseous energy to be supplied. 
There is, however, no limit to what a company (gas or electric) may 
do in the way of cheap maintenance; and so it will be found, I 
think, that “Energy + Cost of Maintenance by а Corporation 
Lighting Department ” is, or may be, considerably more expensive 
than “ Energy + Maintenance by the Energy Supplier.” Оп the 
question of expense, again, where there is a contract “ B," there is 
the possibility of a cheeseparing policy of maintenance being adopted 
by the municipality, 80 that for a more or less unimportant annual 
saving (too often a paper one), the efficiency of the lighting is sacri- 
ficed, and the odium falls upon the contractor for energy. The 


500 


tendency to show savings on estimates is one which the average 
councillor finds almost irresistible. 

Contract C.— Point 1.—The question as to control over the proper 
fulfilment of this class of contract is one about which there is un- 
doubtedly considerable difference of opinion, and plenty of room 
for discussion ; and, in order that there may be something concrete 
to discuss, in an appendix are set out the salient clauses of the 
contract for lighting entered into by the Westminster City Council. 
The testing clause is one to which attention is particularly directed, 
because this is the centre of gravity, as it were, of a contract which 
is for the supply of so much light. Таш not personally responsible 
for the drafting of the clause, and frankly admit that there are many 
alternative methods of framing a clause to a similar effect. I append 
one hereto as follows :— . 

Each lamp is to be fitted with burners, mantles, globes, and fittings, 
as the case may be, giving & minimum of standard candle 
power, respectively, as directly measured by the Council's portable 
photometric apparatus placed at an agreed distance above ground level, 
and is to burn hours per annum in accordance with a daily 
schedule to be hereafter supplied by the Council. The fittings and lamp 
must be in every respect to the satisfaction of the city engineer; and in 
particular the reflectors above are not to be shaped so as to concentrate 
the illumination at the foot of the lamps, but horizontally flat or slightly 
convex or otherwise as may be approved by the city engineer, so as to 
disperse the rays. The tests will be taken in such a manner as to ensure 
that the glazing bars shall not interfere with the results obtained. 

The candle power shall be arrived at by taking the average of two 
sets of readings in any position with regard to the light under test—one 
set at an angle of 20 deg. and a second set at an angle of 50 deg. to the 
horizontal The photometer used shall be one working on the law of 
inverse squares, and so constructed as to read accurately whatever the 
respective colours of the light under test and standard light. Not less 
than three and not more than six readings, at regular intervals of not 
Jess than 30 or more than 60 seconds, shall be made at each angle; and 
the average of the readings shall be termed the reading or illuminating 
power at that angle. If, upon а test being made, the illuminating power 
of any lamp falls below the prescribed standard and is not more than 
10 per cent. below it, a test may be made of each of the two nearest 
lights; and if the aggregate of the light from the three lamps equals 
the aggregate required by the contract, no damages shall be recoverable. 
The tests only to be made in reasonably clear weather—not during rain, 
mist or fog—and in the presence of a representative of the contractor 
should he so desire. 

The intention of this contract is that the contractor shall assure him- 
self, by continued test and inspection, that the lamps he provides are, 
during lighting hours, fultilling in all respects the requirements of this 
contract; and he shall not claim relief from the conditions of this 
contract on the grounds of non-notification on the part of the Council of 
any failure to comply with the terms of this specification. The light 
given shall be of a steady, invariable character, of a white or vellowish 
white colour. 

Now the questions that arise on this clause are two. Firstly, 
does the manner of applying the photometer test ensure an adequate 
fulfilment of the contract ; and, secondly, is the method of making 
the test itself such as to remove all.ambiguity and ground for dis- 
pute with respect to any test—in other words, is à photometer test 
sufficiently definite and certain ? Оп the first of these points it 
should be observed that no question of gas or electricity consump- 
tion or pressure is involved, but merely a direct photometrical com- 
parison at two definite angles; and the following is the reason why 
the two angles of 20 deg. and 50 deg. were selected. It must be 
recognised that to select any particular angles favouring one form 
of light would be most unfair. It will also be recognised that to 
take the mean hemispherical candle power is not practicable, as the 
comparison involves readings at each angle from 90 deg. to 0 deg., 
which is impossible with a test т situ, besides being a tedious matter. 


-It will further be recognised by those who have studied street-light- 


ing problems, that to include in such a photometrical test either of 
the angles of 80 deg., 70 deg., or 60 deg. would be highly undesira- 
ble, because it is at these angles (i.e., in the vicinity of the lamp- 
post) that one usually gets an excess of light to the detriment of the 
rays thrown upon the area more distant from the lamp, and their 
inclusion would encourage, instead of discourage, the distribution 
of a large volume of light near the post. Now, it so happens 
that if the lighting curves of all types of lamps are examined— 
electric and раз, arcs, filament, upright and inverted mantles (high 
and low pressure)—it will be found that in the majority of cases 
the mean of the light given.at 20 deg. and 50 deg. practically coin- 
cides with the mean hemispherical intensity, and therefore repre- 
sents the value as candle power. 

I emphasise the fact, before leaving this point, that there is no 
question of the light being defined by a foot-candle test ; for one 
must admit that, had this been done, there would have been intro- 
duced all kinds of difficulties and problems (as to the behaviour of 
light rays with respect to surfaces and view point), about which 
photometrists themselves are not agreed. The test specified 
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As a photometrist, I naturally see no difficulty at all in the matter. 
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involves simply. the light of the lamp itself and the photometer. 
There is, moreover, no ground for ambiguity as to the meaning of 
the contract, because certain candle powers on columns of certain 
heights are specified throughout. Thus, in the competitive sense, 


it is a question of price against price for the supply of the same 
light without any quibble whatever. 


The remaining question then is whether it is possible to test in 
such a manner as to remove all grounds for ambiguity and dispute. 


and .costing no more for maintenance, there would surely be no 
contractor so dead to his own interests as to refuse such a proposal. 
A clause to cover such contingencies should properly be inserted in 
the agreement ; and under these circumstances it seems to me that. 
contract “C” is best from a municipal point of view, and best for 
the contractor as well. 

A great deal of the matter put forward does not apply with equa: 
force to cases of a municipal light supply and municipal lighting 
department; but I suggest that if, as I think has been shown, it is 
practicable to buy and sell street lighting by light value, then that 
is the most direct, simple, and generally advantageous course. 

Whatever arrangement, however, may exist in a town between 
suppliers of light and the local authority as to the contractual basis 
of the public lighting, it is plain that, from a municipal point of 
view, the selection of suitable units, the proper arrangement of 
them, and the general distribution of light are also questions of the 
utmost importance. And yet, if one may judge from specimens of 
street lighting, it is evident that these questions are very imper- 
fectly understood ; and in place of scientific arrangement of lamps 
of candle powers suited to the financial ability of a town, one oftea 
sees a motley and haphazard positioning of lamps, of all descrip- 
tions—exhibiting the crudest and most harmful contrasts of strong 
glaring light on one spot and next to none in another. 

I am well aware that in many instances—too many instances— 
the suppliers of light have little or no voice in the selection of posi- 
tions for lamps or the general drafting of lighting schemes ; and it 
seems to me that this fact makes it all the more important that. by 
& clear grasp of the principles underlying the scientific arrangement 
of street lighting units, they should be in a position to offer criticism 
to lighting schemes which are open to criticism, and thereby graduallv 
effect an improvement in public lighting on sound and rational 
.lines. I therefore venture to draw attention to some statements of 
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But it is possible that those who are not photometrists will look 
upon a photometer as a very indefinite and indifferent foot-rule 
indeed ; and, of course, it must be admitted that it is necessary to 
define the kind of instrument and the way it shall be used, in the 
clearest possible manner. It appears to be quite satisfactory to 
take an instrument based upon the law of inverse squares, and in 
which such means of obviating reading errors—due either to colour 
difficulty or to stray light—are provided, as may be agreed upon 
between the parties entering into the contract. It is also quite 
simple to agree upon a definite primary standard of light ; and it is 
equally simple to agree upon the secondary standard. This being 
the case, and it seems that these are all points which are demon- 
strable, What safeguards against error or chanoes of dispute should 
there be provided ? 

I think these are three—viz.. (1) А definition of the weather in 
which official tests are permissible; (2) absence of infliction of 
damages if the two lamps nearest to a defective lamp are giving such 
light аз will bring the average of the three up to standard ; and (3) 
the presence of a contractor's representative should be permitted 
during any test. Upon the question of the practicability, in work- 
ing, of such a test clause, it might be pointed out that in Westminster 
we have had five years’ experience with a gas and electric light 
contract; and I am not aware of a single dispute, although defects 
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have been found, charged and paid for. Further, as members will 
know, invitations were recently issued by the Westminster Council 
to.the Gas Light and Coke Co. and to several electricity companies, 
to tender for lighting on this basis, and several offers were received. 
So certain, apparently, were the Gas Light & Coke Co. of the sound- 
. ness of the basis of the contract and their ability to comply with its 
terms, that they quoted such prices as have not only ensured to 
them the continuance of the present gas lighting, but the transfer 
of several west-end thoroughfares which have been lighted by 
electricity for some years. And this is after they have had five 
years' experience of a contract on a photometer basis, made with a 
corporation which is most stringent in the carrying out of all its 
‚ agreements. ; 
If, then, we assume the practicability of the photometrical valua- 
tion, how does this contract “°С” affect the points 2 and 3 ? 


principles and facts, tabulated and collated, bearing upon the 

‘distribution of light, even though in so doing I may be travelling 
over well-worn ground and be laying myself open to the charge of 
being dogmatic. 

Now, the first point to be thoroughly grasped is that if one has а 
lamp of a certain candle power, the distribution of the light in the 
area affected by such a lamp will vary enormously—getting less and 
less as one gets more distant from the source of light. This vana- 
tion in distribution depends upon the distance from ground level 
at which the light is placed; and, secondly, the proportion of light 
emitted at different angles. The author gives a table of measure- 
ments at various angles with different heights of the light source to 
render the point quite clear. It is seen that given a light of a 
certain candle power upon a certain height of column, if it 18 required 
to place it upon a higher column in order to illuminate a larger area. 
the light itself must be increased in candle power if the same illu- 
mination is required. In a second table are set out these two 
relative properties. Thus, suppose it is required to replace 11 ft. 
columns by 20 ft. columns, and get the same normal illumination. 
the candle power must be increased 3:3 times, but the area or length 
of street illuminated will be 1-78 times as large. That is.to вау, if 
there are 17-8 100 c.p. lamps 100 ft. apart in а road 1,780 ft. long. 
one would require 10 330 c.p. lamps 178 ft. apart to yield the same 
light. It will be gathered from this that, unless the relative cost 
of providing a 330 c.p. lamp is less than is the ratio of 3:3 to 1-78. 
then it would not be a paying proposition to make the substitution 
suggested in the example. The overlooking of this simple rule is 
the cause of much mystification of councillors, and much harm to 
public lighting. If it is overlooked, it might be said that 20 1,800 c.p. 
lights, which equal 36,000 candles (neglecting the rule referred to) 
will give twice as good a normal illumination as 200 90 c.p. lights, 
which equal 18,000 candles; and yet, of course, such a comparison 


Point 2.—It is unnecessary to labour the point that this contract 
ensures—so far as any contract can—" the efficient maintenance 


of the standard of lighting contemplated by both parties when the 
contract was entered into." 


Point 3.—Does this contract facilitate or encourage the adoption 
by either party of improved methods ? It seems to me that it does, 
because if the contractor finds he can produce the same light at a 
cheaper cost, or a better light for the same cost, he would surely 
approach the corporation and offer to share the benefit of such 

improvement. Аз an example of this, an incident occurred only 
last year when the St. James & Pall Mall Electric Lighting Co. 
approached the Westminster Corporation with an offer of this kind, 
which was accepted, and we have been obtaining two or three times 
the light originally contracted for, without any increase in annual 
cost. On the other hand, if the municipality wished to adopt, say, 
а new burner or lamp, consuming the same or less gas or electricity, 


. far greater, and that. there are small areas of over-bright light and 
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ing. instead of being, as it should be, the even and uniform distri- 
bution of artificial light. 

The more attention is drawn to it, the more will this disproportion 
of light diffusion and the unevenness of distribution probably be 
noticed, and it is hoped in course of time remedied. The question 
is, What can be done to improve this state of things, even though 
the standard set up for attainment is ideal? It appears to me that 
there are two ways. The first way is to select lamps with lighting 
curves which are greater at 10 deg. than at 15 deg., greater at 15 deg. 
than at 20 deg., and which get less and less as they approach the 
80 deg. angle. То do this involves the use of dioptric arrangements 
or reflectors, and, of course, the disproportion can at best only be 
partially remedied. Attention may here be drawn to the polar 
curves in Diagrams 13, 15 and 16. "These show what can be done 
by makers of electric and gas lamps if the necessity to do it is grasped 


would be totally fallacious. But is not this sort of comparison 
made very often, and is it not only by a clear grasp of this question 
of relative distribution that one can deal with such fallacious com- 
parisons ? As a matter of fact, it is only when considering lights 
with reference to the same height from the ground that the candle 
power shows the true proportion of increase. Thus, 200 candles on 
а 15 ft. column is twice 100 candles on a 15 ft. column, but is not 
twice 100 candles on a 11 ft. column. 

Before dealing with the part of the subject which I approach with 
some diffidence—viz., the proper spacing of lamps—I wish to make 
three points clear. Firstly, I reckon the distances in feet on a line 
parallel with the kerb to the nearest lamp, whether considering 
central lighting or whether the lamps are placed hit-and-miss 
fashion. Secondly, all such distances are approximate only, because 
naturaly they will vary as the width of the carriage way varies. 
Thirdly, in considering the candle power on the ground surface, I 
simply divide the candle power at the angle by the square of the 
distance, and do not multiply by the sine of the angle of depression 
(equivalent to the cosine of the angle which the rays make with the 
norma] to the illuminated surface) Had this course been followed, 
it would have been introducing something problematical, because 
the propriety of the application of the cosine law is affected not only 
by the angle of incidence, but also the angle at which the illuminated 
spot is viewed, by the nature or condition of the surface, and so on. 
I would point out, however, that had I multiplied by the sine of 
the angle of depression, I would be multiplying the disproportion of 
the lighting enormously, and making my point stronger; so that 
this multiplication is not omitted from any motive of “ special 
pleading." Moreover, the object of street lighting is not only to 
illuminate the flat ground surface to which the sine multiplication 
only applies but also objects lying upon it and vertical moving 
figures as well. The figures given, therefore, are all comparative, 
and are literally true in terms of an imaginary surface receiving 
normal illumination. 
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without dioptric globe. А bad example of a gas lamp is No. 2— 
an inverted burner in lantern. 

The second way in which evenness of illumination can be pro- 
cured, perhaps a costly method, but certainly an effective one, 13 
to bring the lighting units closer together. It will also be possible 
to reduce the candle power of the sources of light, because there is 
always an excess of light near the column on account of the. initial 
candle power necessary to give enough light at the distant points. 
I, therefore, urge attention to this view—viz., the desirability of 
decreasing the initial candle power of light units and placing them 
closer together. I am well aware that cost enters largely into the 
question of street lighting, and with this in mind suggest that it is 


Diagram No. 11 DracRraM No. 12. we res 
: better lighting to give а comparatively feeble but even illumination 
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,. From the specific example in the first table mentioned above, it 
1з seen that as between 80 deg. (near the column) and 10 deg. (away 
from the column) the illumination will decrease to 2. п4. If, there- 
fore, one does not desire a greater unevenness of illumination than 
1 to 32 (surely an enormous variation) one must place the lamps at 
a distance apart equal to twice the radius of the 10 deg. angle, so 
that the 10 deg. ray of one lamp meets the 10 deg. ray of the next. 
a approximate distances for various heights of light are as 
OllOWS :— 
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A variation of from 1 to 32 cannot be considered a satisfactory 
one; and it is a mistake to think that, in order to make the light 
stronger at the distant points, all that is needed is to increase the 
candle power of the source. Naturally, this does increase the light 
at the distant points; but it also increases the light round the 
column in the same proportion, and if carried to its extreme (as it 
often is), this course only results in a big glare of light round the 
column, which glare, by reason of the contrasts it introduces, makes 
the disproportion apparently worse. Reverting to the list set out 
above, if they are compared with the distances at which lamps are 
actually placed, it will be found that in many cases the distances are 


Candle-power; 2965 Candles. Candle-power: 960 Candles, 


between the light near the columns and that towards the midway 
position between them. ` I find that a suitable arrangement (though 
possibly an ideal one) of what might be termed “ overlapped ” 
lighting, is to plot the positions so that the 20 deg. angle of one lamp 
meets the 20 deg. angle of the next. 

If this method sets up an unattainable ideal on account of cost, 
at any rate it sets up something to approach if not to attain, and 
indeed if the question of a suitable polarjcurve (greater light at 
10 deg., 15 deg., and 20 deg. than at the nearer points) is also con- 
sidered and properly made lamps insisted upon, then it is not neces- 
sary to'do'more than to arrange the distances so that the 15 deg. 
ray of one approximately overlaps the 20 deg. ray of the next, or 


larger patches with practically none at all. Thus, through want of 
& little thought and the application of simple rules, street lighting 
in many cases degenerates into a haphazard scheme of point light- 
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even overlaps the 15deg. only. Applying these methods to the 
curves in Diagrams Nos. 13 and 16, we arrive at the following effects :— 


60° 50° 40° [30°; 20° 15° 10° 10° 10° 


10° [10° ;10° 15° 20° 30° 40° 50° 60° 
№_. 13 ... #8 178 160 144 12 1-2] 144 160 178 18 
No. 16 93 2.33 1-83 1:39 0-99 0-99 1:39 1-83 233 23 


60° 50° 40° 30° 20° 15° 10° 10° 
10° 10° 15° 20° 30? 40? 50° 60° 
No. 13... 1:8 1:55 137 1-44 0-97 0-92 0-97 1-44 137 1:55 L8 
№. 16... 23 22 17 139 0-78 0-68 0-78 139 17 22 23 
Assuming, then, that either of these three arrangements is possible, 
or perhaps it would be better to say attainable, the distances are as 
follows, and in setting them out the distances for the first arrange- 


ment of lamps with practically no effective overlapping are repeated 
by way of contrast :— 


Height of 10° meeting 15? meeting 15° meeting 20° meeting 
light. 10°. 15°, 20°. 20°. 
11 ft. ... 125Н. ... 82ft ... 128. ... 60 ft. 
12 ,, s 186, d Өө, .. 78, aa 66, 
13 ft.6in. ... 153, ... 101, ... 88,, .. 74, 
15 ft. ux. dU uu. Па. ue 983.056 28253 
20 ,, eA sy. ... A90 6 cus 130%, uus 110% 
25 ,, ... 284 S. uw 187, uo 162,54 ... 138. 


It is very difficult indeed to lay down any standard of lighting, 
and to say what lighting is suitable for a particular street. In all 
cases, naturally, positions have to be varied to coincide with street 
corners and to give greater light at crossings, &c., while the demands 
of a business street with heavy traffic will naturally not be the same 
as those of a residential street. Nor even if the demand were made 
or put forward in competition would the same type of light suit all 
streets. Thus, high unit lights on tall columns would be most 
unsuitable for a residential street, because the direct light produced 
at the level of bedroom windows is not to be desired. All one can 
do is to point out what effect, with respect to evenness of distribu- 
tion, will be produced by various combinations of heights and dis- 
tances. In case it will be of any guidance, I give some approximate 
particulars of some streets in Westminster; but in looking at these 
it should be borne in mind that when the new scheme of lighting is 
completed at the end of the year, the City of Westminster will be 
lighted by the following units spaced as regard heights and dis- 
tances as nearly coincident with the figures given above, having 
regard to the character and needs of each individual street :— 

Units now adopted by Westminster City. 
12 ft. by 90 candles; 12 ft. by 180 candles; 13 ft. 6 ins. by 300 candles ; 
20 ft. by 1,800 candles; 25 ft. by 3,000 candles. 
Some Examples of Existing Lighting in Westminster. 


| Height | Dist. 


of apart. Approxi- 
Street. Description. light. (Ap- mate 
| (Ар- proxi- arrange- 
' prox.) | mate.) ment. 
| 
Atterbury-strect E 60c.p.incand. 12 ft. | 130 ft. ‚10° meets 10° 
Berwick-street 


100 ээ „э 12 5 80 ээ 115° ээ 20° 


Bond-street ......... | 500 ,, open arc 20 ,, 140 ,, 15° , 15° 
Bow-street ............) 100 „ іпсапа. | 12 ,, 55 „ 20 , 20° 
Kensington— | | 

(main гоа4)......... 60,,  ,, 12 55 60 „ 120° , 20° 
Palace-street ......... 60 ,, М | 125 90 , 15° , 15° 
Princes-gate ......... 60 ,, 5 12 4 45 , [20° ,, 30° 
Regent-street ....... 3,000 ,, flame arc 23 ,, 170 , 015° , 15° 
Sackville-street ...... 100 ,,incand... 12 ,, 80 , 15° , 20° 
St. George's-road ...| 500 ,, open are 20 „ | 150 , 15° ,, 15° 
St. James's-street ... 900 ,, arc ...... .20 , |145 , |l» , 15 
Shaftesbury-avenue | 100 ,,incand... 11 , 45 , 120° ,, 30° 
Tachbrook-strect ... 500 ,, arc ...... 20 ,, 150 , 15° , 15° 
Tothill-street aie iu өгө | 60 » incand...' 12 ИТ! 45 29 20° э, 30° 


Extracts from the Calcutta Corporation street lighting contract 


and from the Westminster City street lighting contract are given in 
two appendices, 


A n — ейн 


Constantinople Telephone Concession.—It is announced 
that the Council of Ministers have ratified the telephone con- 
cession for Constantinople granted some time ago to the British 
syndicate (represented by Mr. H. Laws Webb), and that the 
contract will be signed in Paris this week by the Minister of 
Finance. The concession runs for 40 years, but the Govern- 
ment can purchase the undertaking at the end of 10 years. А 
number of companies including the Thomson-Houston Co., the 
National Telephone Co., and the Western Electric Co. are 
interested in the concession. The installation must be finished 


within two years. It is thought that Salonica, Smyrna and 
Beyrout will shortly follow Constantinople’s lead. 


THE SCHERBIUS MOTOR* AND SOME METHODS OF 


WORKING IT IN CASCADE WITH INDUCTION 
MOTORS. + 


BY REGINALD O. КАРР, B.SC. 


Summary.—Although the three-phase induction motor has many 
advantages, it is at a disadvantage when a variable speed is required. 
This difficulty has been overcome to some extent by winding the motor 
80 that the number of poles can be varied, and by cascade working, but 
such methods do not give the equivalent of the continuous-current 
motor. Another system is here described in which a three-phase 
Scherbius commutator motor is connected in cascade to the rotor of an 
induction motor, thus giving the necessary back E.M.F. to effect speed 
variation. The power given by the commutator motor may be used in 


various ways, such as on the main shaft or for driving a generator to 
return power to the mains. 


Three-phase current has such very great advantages over 
direct current that it has been employed in almost all cases 
where power in large quantities is used. The ease and efficiency 
of transformation of alternating current from the high voltage 
of the transmission line to that required by the consumer, as 
well as the saving in copper in the line, has caused three-phase 
current to be used more extensively as the supply stations for 
electricity became larger and more centralised, and recently, 
with the advent of the steam turbine, the advantages of three- 
phase generators over direct-current machines have become 
even more apparent. In fact, it is not yet possible to build 
direct-current generators up to the size and speed most suitable 
for working with steam turbines, whereas alternating-current 
machines have been readily adaptable to the conditions of 
K4 | 


Fio. 1. Fig. 2. 


very high speed at which turbo-generators must run. From 
the consumer’s point of view, the cheapness, simplicity and low 
cost of upkeep make three-phase induction motors the most 
suitable moving agent for machinery that does not require 
speed regulation. 

Even when the speed has to be varied it is often found more 
desirable to couple an induction motor to the machinery to be 
driven rather than to transform the energy supplied from the 
network into direct current. The commonest method of 
regulating the speed of an induction motor, by inserting resis- 
tances into the rotor circuit, has the obvious disadvantage that 
a considerable amount of power is consumed as IR loss. 
Again, the speed may be altered by changing the number of 
poles. If the stator has two windings with different numbers 
of poles, it is possible to get four speeds. The principal dis- 
advantages of such an arrangement for many kinds of working 
are that these speeds rigidly depend on the frequency of the 
supply current, intermediate steps are not possible, and the 
power factor becomes very bad, particularly for large motors 
running at a low speed. 

Another method is the cascade working of induction 
motors. A second induction motor on the same shaft as 
the main motor is supplied from its rotor. If the cascade 
motor has one-half the number of poles of the main motor, the 
set will run at two-thirds the speed of the one motor alone, and 
the losses will be small. For more steps а third motor may be 

* British patent, No. 18,817/06. 


+ British patent No, 16,097/06, 
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worked in cascade with the second, but the method cannot be 


extended indefinitely, as the power factor becomes very bad. 


- 


trically an exact counterpart of the rotor. Its function is to 
counteract the transformer E.M.F. induced in the rotor by the 


In fact, for large machines running at a low speed the power | rotating field. In a Latour or Heyland three-phase com- 


factor is reduced so much that cascade working of even two 
induction motors becomes altogether impracticable. Inter- 
mediate speeds can only be obtained by the use of resistances. 
Ideal electric driving for most cases would combine the use 
of three-phase current with а single motor capable of perfect 
speed regulation. These conditions have not as yet been ful- 
filled. . Tbey might be possible if а three-phase commutator 


E, 
Е, 
Ј 
Е, 
Е 
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Ета. 3. Fia. 4. 


motor could be made to work directly on the mains. But 
technical difficulties in the design of commutator motors for 
large power and high frequency, particularly difficulties of 


commutation, have vet to be surmounted before such an ideal | 


can be realised. 
An alternative is the system of cascade working here de- 

scribed. An ordinary induction motor works directly on the 

mains, and has in its rotor circuit a three-phase commutator 

motor which supplies the necessary back E.M.F. to effect speed 

variation, and gives up the power it : 

absorbs either to the main shaft or to essem 

some other shaft running at a constant 

speed, or drives a generator, which puts 

power back into the mains. 


The advantages of this system are: 
(1) The speed can be regulated in as 
Many steps as are required; (2) the 
loss of efficiency is very small; (3) the 
power factor can be improved, so that 
cos ф=1, thus making a smaller in- 
duction motor possible; (4) any re- 
quired relation between speed and load 
13 possible, as in the case of direct- 
current machines. 


For satisfactory working оп this 
System it is necessary that the be- 
haviour of the commutator motor should 
be independent of the frequency of the 
current supplied to it. It is also im- 
portant that it should commutate 
sparklessly when fed with current of 
various voltage and frequency and when 
Tun at varying speeds. These conditions 
are fulfilled by the Scherbius motor, and | ——- 
in Consequence a system of cascade КС 
working bas been perfected by Messrs. 
Brown, Boveri & Co., which employs a 
motor of this type. 

The chief feature of the Scherbius motor is that it has the 
characteristics of a direct-current machine. The rotor is a 

‘um-wound armature with commutator. The stator has two 
windings, Опе із for excitation, the other is a “ compensating ” 
Winding. The latter is a drum winding arranged to be elec- 


mutator motor the E.M.F. between the brushes is that induced in 
the rotor by the rotating field, and is proportional to the 
difference of speed between the field and the rotor. At 
synchronous speed this E.M.F. would be 0, at standstill а maxi- 
mum. In the Scherbius motor the compensating winding is 
connected to the brushes in opposition to the armature, as 
shown in Fig. 1. The exciting winding isnot shown. When the 
machine is at rest the ‘transformer E.M.F.s generated in 
the compensating winding and the rotor are equal and 
vectorially opposed, so that the resultant E.M.F. between the 
brushes is 0. When the machine starts running the rotor 
E.M.F. becomes lower as the difference of speed of rotation 
between field and rotor decreases; but the E.M.F. induced in 
the compensating winding remains constant. These no longer 
balance and a voltage remains at the terminals equal to their 
difference. Eventually no E.M.F. is induced in the rotor, and 
the back E.M.F. is equal to that of the compensating winding 
only. 

The motor runs equally well above synchronous speed if a 
higher E.M.F. is impressed, the back E.M.F. of the rotor and 
the compensating winding then acting in the same direction. 
It will be seen that the back E.M.F. is proportional to the 
speed, precisely as with a direct-current machine. A secondary 
advantage of the compensating winding is that it makes commu- 
tation easy for various reasons. Firstly, the effect of armature 
reaction is neutralised. Secondly, a field is produced in tho 
neutral zone which cancels the reactance voltage in the short- 
circuited coils, so that the brushes stand exactly between the 
poles, and the machine commutates equally well when running 
at various speeds and in either direction. 

In order to compensate for the lag of the current behind the 
voltage in the main motor, the commutator motor must have a 
leading current. To obtain this each field magnet is wound 
with separate windings from two phases, as in Fig. 2. The 
flux vector is then the resultant of the current vectors in the 
two phases, and its position depends on the proportion of the 
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Fic. 5.—Fan WITH ELECTRIC DRIVE FOR GELSENKIRCHEN BERGWERKS-AKTIENGESELLSCHAFT, IN 
GELSENKIRCHEN, LurrscHACHT RHEINELBE [./Ц., witu REGULATING SET IN BACKGROUND. 


number of coils from each phase. In this way it becomes 
possible to produce any required angle between current and 
E.M.F. by choosing a suitable combination of the exciting coils. 
In Fig. 3 OJ, and OJ, represent the direction of the current 
vectors in phases one and three. The lengths OA and OB are 
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proportional to the number of field coils with which pole 1 
is wound from each phase. Then these windings will produce 
fluxes $, and ¢,, respectively, for which the ampere turn vectors 
can serve, and the resultant flux will be, = ОС. As the E.M.F. 
of the machine is entirely due to rotation of the armature in the 
field, the E.M.F. is in phase with the flux. Therefore the vector 
of the back E.M.F. Е, in Fig. 4 has been drawn parallel to $4. If 
we make allowance for ohmic drop and self-induction, we obtain 
the vector of the terminal E.M.F. E,, which is behind the 
current J by angle a,. If the proportion of exciting coils are 
so arranged that a, shall equal the lag in the induction motor, 
the whole set will have a power factor equal to unity. 

An advantage of this type of motor is that it may be shunt, 
series or compound wound, and in each case its behaviour is 
precisely the same as that of a direct-current machine, and these 
properties are imparted to the whole set when it is worked in 
cascade with an induction motor. If the motor is series 
wound, its back E.M.F. is, for low saturation, proportional to 
the current in the induction motor, that is to the load. The 
main motor will then run more slowly the greater the load, and 
we have the same effect as when a resistance is put into the 
rotor circuit with the difference that the only loss is that in the 
machines themselves. If the motor is shunt wound, the back 
E.M.F. becomes nearly constant whatever the load is, as the 
flux is independent of the armature current. Further, the back 
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rolling mills ; (3) relief of the central station of sudden loads 
with the help of a flywheel; (4) the working of turbo air- 
compressors which require а motor that can run above 
synchronism. j 

As each of these is typical of different conditions of working, 
it 18 interesting to consider each one in detail. 

It nearly always happens that for the first years a mine 
is worked the ventilating fans have to be run at a lower speed 
than they are built for, because the full draught is not required 
until the mine is completely extended. As the mine is built 
out, the power required for ventilation increases gradually, 
and to meet this increasing demand the fans are driven at a 
higher speed. If the fan is driven by a three-phase motor, and 
the speed regulated by resistances, energy 18 consumed day and 
night in these for several years, so that the efficiency of such a 
set is very low till it can be run at normal speed. With a 
commutator motor to regulate the speed the efficiency of the 
whole set is high and the power factor is unity. The curves in 
Fig. 6 compare the efficiency and cos ф for regulation with в 
commutator motor and with resistances. These curves are 
taken from an installation supplied by Messrs. Brown, Boveri 
& Co. to a mining firm near Gelsenkirchen in Westphalia. The 
fan has been supplied by Messrs. Schiichtermann & Kramer in 
Dortmund, and is capable of giving 230,000 cubic ft. of air per 
minute at а vacuum of 18:5 in, of mercury, when running at 
363 revs. per min. When running at 268 revs. per min. it 
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Fig. 6.—CURVES FROM 'TEsTs ON THE SET AT GELSENKIRCHEN. 


Fia. 7.—CoMPARISON OF EFFICIENCY WHEN THE SPEED IS REGULATED BY 
RESISTANCES, AND BY A COMMUTATOR MOTOR ON THE SAME SHAFT 
AS THE INDUCTION MOTOR AND CONNECTED IN CASCADE WITH IT. 
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E.M.F. of the commutator motor depends on the strength of 
the field, that is on the amount of exciting current, and this 
equals the E.M.F. over the slip-rings divided by the resistance. 
Аз the resistance is mainly inductive, it rises with the fre- 
quency, that is with the slip. Е/м із constant if E isthe E.M.F. 
of the rotor and ^ the frequency of theslip. From this it fol- 
lows that, if the cascade motor runsat constant speed, its E.M.F. 
remains constant, whilst the E.M.F. of the induction motor 
varies with the slip. At the point where both voltages are 
equal there will be equilibrium, Hence, by adjusting the field 
of a shunt-wound Scherbius motor which works in cascade 
with an induction motor, any constant speed of the latter may 
be obtained which will vary only very shghtlv with the load. 
This is not possible with any other method of regulating. With 
compound winding the speed may be arranged to drop by a 
required amount as the load increases, an effect often needed 
in rolling mills. 

As any relation between load and speed is obtainable, this 
method of cascade working has become adaptable to the 
driving of machinery with very various conditions of working. 
The applications which have hitherto been developed are : (1) 
The driving of ventilating fans for mines; (2) the driving of 


yields 150,000 cubic ft. of air per minute at a vacuum of 10 in. 
of mercury. This fan is driven by a three-phase induction 
motor for 5,000 volts and 50^. It must give 1,000 нір. at 
363 revs. per min. and 370 н.р. at 268 revs. per min. At the 
present stage of the mine the lower speed is required, and this 
13 achieved by а Scherbius motor connected in cascade across 
the slip-rings and driving an asynchronous generator, which 
works on the mains. Fig. 5 shows the whole set. The induc- 
tion motor was designed for 850 н.р., but is enabled to give 
1,000 н.р. on account of the phase compensation. The motor 
is able to work at 20 different speeds with a total range of 
26 per cent. 

The commutator motor is built for a power of 200 k.v.a., 
the generator coupled to it for 85 kw. The difference in size 
is accounted for partly by the losses in both machines; the 
power given back to the mains is, of course, that absorbed by 
the commutator motor less the losses. Besides this the current 
in the Scherbius motor has a considerable lead (созф=0-7) 
in order to cancel the lag of the main motor, but the chief 
reason for the difference in size between the two machines 18 
that maximum E.M.F. and maximum current do not coincide. 
The torque of a fan is approximately proportional to the square 
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of the speed. Therefore at а low speed the rotor current in the 
induction motor is a minimum; the slip being greatest, the 
E.M.F. between slip-rings is a maximum. When the fan is 
running near synchronous speed the conditions are reversed. 
The load is high, so the commutator motor must take a high 
current at low pressure. It is necessary to build the motor for 
both conditions, so it becomes larger than the power it 13 re- 
quired to take. The size can be reduced considerably by con- 
necting the rotor of the main motor in mesh at low speeds and 
in star when the speed exceeds a certain amount. The current 
flowing into each brush is equal to У 3 times the current per 
phase in the main motor when the connections are mesh and the 
voltage is equal to that induced in each phase. When the rotor 
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Fra. 8.—Curves of EFFICIENCY FoR A Drop or SPEED OF 5 PER CENT. 
BETWEEN No-LOAD AND Ети, Loap. 


is put in star, the brushes get a voltage equal to 4/3 x phase i 


voltage, and the current is the same as that flowing in the coils 
ofthe induction motor. By this means the cascade motor may 
be reduced to about 58 per cent. ofthe size it would have 
to be, without the change from mesh to star, if the range of 
speed variation is large. 

The curves Fig. 6 were obtained from observed results after 
the plant was installed. Curves 5, and созф, were taken when 
the speed was regulated by resistances. уһ and cos, are for 
regulations with a Scherbius set. From 310 revs. per min. 
upwards tests were made with the rotor in star and in mesh 
connection. The curves show that there is some advantage as 
regards the efficiency in the change of connections. The curves 


away with. In rolling mills it must be possible to apply any 
torque at any speed. Either a shunt or а compound wound 
machine is employed. With the former the speed remains 
practically constant with varying load. With the latter the 
series winding may be so arranged that the back E.M.F. rises 
by a fixed amount as the load comes on, producing a given drop 
of speed. This is often useful to enable the moving parts, 
which are usually designed to have a considerable moment of 
inertia, to supply a part of the maximum power. 

Fig. 8 shows in the dotted curves the efficiency of a machine 
so compounded that a drop of speed of 5 per cent. takes place 
between running light and at full load. 

In the driving of rolling mills, as of all machinery subject 
to large change of load, a flywheel combined with some means 
of automatically utilising the energy at moments of maximum 
demand, is indispensable. In this connection a system of 
relieving the supply station of sudden overloads with the help 
of a flywheel and a Scherbius set has been developed.* As in 


' the well-known Ilgner system of working rolling mills, a fly- 


1 
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wheel is also employed to equalise the load, a comparison of the 
main principles of the two methods may be of interest. In the 
Ilgner system, where the supply current is three phase, the 
usual method is to have an induction motor, a direct-current 
generator and a flywheel on one shaft. The generator supplies 
current to a motor which drives the machinery. These two 
machines must be built large enough for the maximum power. 
The advantage of the flywheel is that the induction motor need 
only be large enough for a little more than the average power, 
and the load on the central station is kept almost steady. In 
order to cause the flywheel to give up its energy. resistances 


| are put across the slip-rings of the motor, and thus a drop of 
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speed obtained. It is also possible to lower the speed by 
strengthening the field of a commutator motor connected across 
the slip-rings. But the use of a commutator motor makes a 
different method of working with a flywheel possible, which 
has in some cases certain advantages over the system described 
above. Fig. 9 shows the connections of an equipment under 
construction for the Stordó Kisgruber in Norway. I is the 
main motor, and in this case a double commutator motor is 
used, of which the speed is regulated by means of the lever й. 
The flywheel is not on the same shaft as the motor, which 
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Fia. 9.—D1aGRAM OF CONNECTIONS FOR FLYWHEEL BUFFER SET. 


in Fig. 7 have been calculated from measurements on the same 


takes the full power, but on the shaft of a separate set 
connected in parallel with the main motor. This set consists 
of the Scherbius mctor b, the flywheel с and a three-phase induc- 
tion motor all on one shaft. A current transformer, P, in the 
mains is connected to a relay, r; ¢ is an autotransformer, 
through which the motor 6 is excited. When the load becomes 
heavy, the relay r works a regulating device in the auto- 
transformer, which strengthens the field of the shunt-wound 
commutator motor 6. This motor is connected across the 
slip-rings of а, which starts to run slower owing to the 


* British patent 21,580/08. 
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increased back E.M.F. -The flywheel is made to give up some 
of its energy and drives а as an asynchronous generator, 
which supplies current to the mains. In order that this may 
happen, the E.M.F. of b must exceed that across the slip-rings 
ofa. The field of b must be adjusted so that this happens at 
the required speed. а will act equally well as а generator 
whether it be running above or below synchronism. In this 
method by far the greater part of the energy is taken directly 


the Прпег system. The flywheel may, therefore, have 0-5 t 
0-3 times the weight otherwise required. Another advantage 
of the method that sometimes 1s important is that one set may 
be used to equalise the load due to а number of different 
machines, and the same set may serve to improve the power 
factor. А different method of equalising the load by means of 
a flywheel, and that also employs a Scherbius motor, is at 
present under construction for the power station at Bardon- 


Fic. 10.—REGULATING SET ror Les PETITS Firs ре WENDEL & СЕ, KLEIN RóssELN, FOR A FAN Motor or 300 H.P., 182 REVS. PER MIN., 
WITH 20 PER CENT, SPEED VARIATION. 


by the working motor, and only that which varies above or 
below the average goes through more than one machine, so 
the efficiency is good. The efficiency is not much affected 
however great the drop of speed. In the usual arrangement, 
when the flywheel is on the same shaft as the motor, through 
which the full average power must pass, it is not advisable to 
drop the speed by more than about 14 percent. when the fly wheel 


necchia. This station generates three-phase current at 50 со, 
and a part of the power is to be used by the electric locomotives 
on the Mont Cenis tunnel, which require current at 16 œ~. For 
transforming the frequency three 1,800 kw. motor-generator 
sets are to be put down, each having a flywheel on the same 
shaft to keep the load'on the main generators steady. The 
motors are ordinary induction motors. A Scherbius motor is to 


Fic. 11.—Turso PUMPING SET FOR THE Société DES ACIÉRIES BOEL, La Louvikre, BELGIUM, WITH CoMMUTATOR MOTOR ON SAME SHAFT 
AS PUMP MOTOR, 225 H.P., 3,000 REVS. PER MIN., SPEED REGULATION 10 PER CENT. 


energy is to be utilised, as a drop of speed is accompanied by a 
reduction of the output of the motor and of its efficiency. 
Therefore only a small portion of the energy stored in the fly- 
wheel can be taken out. When the flywheel is on a separate 
shaft it does not matter how far the speed of this is lowered, 
the main motor continues to give the same power, and so the 
flywheel is made use of to a much greater extent than with 


be connected across the slip-rings, and the field of this will be 
strengthened by the help of a relay at moments of heavy load. 
The power factor 13 automatically kept equal to unity. 
What makes this system useful in the driving of turbo air 
compressors is the possibility of running above synchronous 
speed. At 50^ а two-pole induction motor will run at 
50 x 60=3,000 revs. per min. The most advantageous speed 
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Table of Equipments installed or under construction at June Ist, 1910. 


_ me -—-— 


Data of induction motor. оа 
| | Per- | Drop of 
centage | speed 2 
Namet eee Nature of i Revs. rata: fom Revs. 
machinery : н.р. Volts. | per ‘Frequency tion of running | k.v.a.! per 
driven. | min. no-load light to min. 
| speed. | full load. 
Les Petits Fils de Fois de Wendel & Cie.| Бап. 300 3,000 | 182] 50 ; 20 | 70 | 1,000 | Com. motor drives 
Klein-Rosseln (Mining Co). | 3-ph. generator. 
Deutsch - Luxemburgische — Bergwerks Rolling mill. 2,000 5,000 | 150 50 107; | 240 750 | Ditto. 
und Hütten A.-G., Differdingen (Coal | | 
& Iron Co.) | | | 
Union A.-G. fiir Bergbau, Eisen und Fan. 200 15,000 294 50 28 60 |1,000 | Ditto. 
Stahlindustrie, Dortmund (Coal, Iron | 
& Steel Co.) 
Gelsenkirchener — Bergwerks А.-С. Fan. , 850 5,000 | 365 50 26 200 | 750 | Ditto. 
Gelsenkirchen (Mining Co.) 
“ Gewerkschaft Deutscher Kaiser,”| Rolling mill. | 1,800 |5,000 | 375| 50 50 50% |400 | 750 | Ditto. 
Bruckhausen (Coal & Iron Co.) | 
“ Königliche — Berginspektion Buer,” Fan. 1,200 | 3,000 295 50 33 | 300 600 | Ditto. 
Buer in Westphalia (Mining Co.) | | 
Electricity Works, Chemnitz............... Pump. 152-102 120 | 600 50 17 ! 12 | 1,500, Ditto. 

“ Société des Aciéries Boel,” La Louviere| Pump. 225 | 2,000 | 3,000 50 10 25 | 3,000 | Com.motor dir.cpld. 
Belgium (Coal & Iron Co.) to pump motor. 
Italian State Railways, Sub-station а Сопуемег set! 3 of Com. motor on same 

Bardonecchia with flywheel; 2,500 ‚7,000 | 495 50 20 500 495 | shaft as converter 
set and flywheel. | 
“ А. S. Stord Kisgruber," Stord in| Flywheel 60, 500 | 1,500 50 30 . 215 | 1,500 | Com. motor оп same 
Norway (Mining Co.) buffer set. | shaft ав а separate 
| buffer motor & Яу- 
| | 99, | | wheel. 

* Gewerkschaft Deutscher Kaiser ”| Rolling mill. 800 ' 5,000 | 500 50 18 — 144 750 | Com. motor drives a 

Bruckhausen (Coal & Iron Co.) | КР 3-ph. generator. 

20 
ОИ d cest i od Rolling mill. 300 5,000 | 600 50 15 е 45 | 1,000 | Ditto. 
ES e UR REN 


for turbo air compressors is in many cases above 3,000 геуз. 
per min., or between 1,500 and 3,000, so that it is too low for a 
two-pole and too high for a four-pole motor using current of 
50 c. With a Scherbius motor working in cascade the set will 
run as well above synchronism as below, mechanical con- 
siderations alone limiting the speed, so that 3,000 revs. per min. 
at 50 со can be considerably exceeded. "P" 

To make the induction motor run above synchronism it is 
necessary to impress on the rotor an E.M.F. equal to the 
vectorial sum of the ohmic drop and the induced E.M.F. due to 
the difference of speed of the rotating field and the rotor. Such 
8 voltage can be supplied by a Scherbius motor working in 
cascade, as such a motor has a definite voltage, and supplies a 
direct current at synchronous speed, so that with a suitable 
method of excitation it is able to supply the current to the 
п motor necessary for running at ог above synchronous 
speed, 

_In conclusion, a table of equipments at the present moment 
either running or under construction, is appended which gives 
data of the induction motor and the commutator motor working 
In cascade with it for each case. Figs. 10 and 11 show two of 
the sets that have already been installed. 


APPLICATION OF THE CRADLE-DYNAMOMETER TO 
THE TESTING OF ELECTRICAL MACHINERY.* 


BY J. DAVIES AND F. SHAW. 


Summary. — After referring to early applications of the cradle- 
ynamometer principle to the testing of electrical machines, the authors 
describe a dynamometer used at the Manchester School of Technology, 
the cradle being supported on ball bearings instead of the customary 
knife edges. Particulars of experiments with this machine are given, 
and also some results for the relation between hysteresis and eddy 
current loses and the flux density in the air-gap. 


Introduction.—The essential part of a cradle-dynamometer is à 
steel framework provided at either end with an arrangement of knife 
edges, centres, or other suitable means for supporting it in such а 
manner that it is free to swing about a horizontal axis. The machine 
A L B Iree to swing about a horizontal axis. Ate mee 


‚ * Paper read before the Manchester Students’ Section of the Institu- 
tion of Electrical Engineers ; somewhat abbreviated. 


to be tested is mounted on a swinging platform, and the position of 
the machine is adjusted until the centre line of the shaft coincides 
with the line joining the points of suspension of the cradle. By 
means of counterweights moving along vertical standards the centre 
of gravity of the whole moving system, including the motor, may 
be raised or lowered at will. These weights are adjusted until the 
centre of gravity is slightly below the axis of suspension, and a third 
weight on the platform itself is adjusted until the moving system is 
in stable equilibrium with the platform horizontal. A pointer may 
be fixed to the frame in order to indicate the horizontal position. 


When the machine is run as a dynamo the drag of the armature 
on the pole pieces, the friction of bearings and brushes, and also & 
portion of the wind friction, tend to rotate the entire moving system 
in the same direction as the armature is driven, the actual amount 
of deflection, $.е., the sensitiveness, depending on the position of 
the centre of gravity and on the magnitude of the current in the 
armature and the losses in brush and bearing friction, &c. This 
rotational couple may be balanced by means of a calibrated spring 
balance or a sliding weight on a lever arm attached to the platform, 
and thus the pointer brought back to its zero position. When this 
condition is obtained, the sum of the unknown couples resisting the 
rotation of the armature is given by the reading of the balance or 
weight multiplied by the radius at which it is acting. It is then 
easy to calculate the total power spent in driving the dynamo if the 
speed is known, since horse-power=27nT/33,000, where n=revs. 
per min. and T=torque in pound-feet. The efficiency of the 
machine is obtained at various loads by measuring the output by 
means of suitable electrical instruments and dividing it by the 
input as obtained by the above method. If the machine being tested 
is а motor, and is loaded by causing it to drive another machine, the 
total input, including losses, is measured electrically and the dynamo- 
meter then gives the mechanical output. In either case the power 
generated may be supplied back to the mains, so that a complete 
heating and efficiency test can be performed without much waste of 
power. | 

Historical.—The first account of any tests being made on this 
principle appears to be in 1881, when the Rev. F. J. Smith tested the 
efficiency of some small] direct-current dynamos by mounting their 
armature spindles between centres and then balancing the field 
system and frame by counterpoise weights. On driving the machine 
the magnet system was deflected and a weight applied to restore it 
to its original position. The machine thus became its own dyna- 
mometer. 

Some time later, in the “ Electrical World " (N.Y.), of January 5, 
1884, Prof. C. F. Brackett, of Princetown, N.J., described a cradle- 
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dynamometer he had designed for testing electrical machines. The 
cradle was constructed of steel and was supported on knife edges. 
Machines as heavy as 4 tons were tested on this dynamometer. This 
form of apparatus has been called the “ Brackett dynamometer,” 
although Keith, in the “ Electrical World " of January 19, 1884, 
claimed that a similar instrument was in use by the Fuller Electrical 
Со. (N.Y.) in the year 1879. 

Dr. Drysdale, in an article on “ The Testing of Electrical Gene- 
rators and Motors," in “ Engineering ° of November, 24, 1905, after 
pointing out the inaccuracies in all indirect methods of measuring 
efficiencies and the disadvantages and waste of energy involved in 
the use of an absorption dynamometer, described а cradle dynamo- 
meter designed by him for the laboratories of the Northampton 
Institute. This dynamometer, with the machine in position, is 
Shown in Fig. 1. In this arrangement the machine under test M 
is not mounted on the dynamometer, but is coupled up to another 
machine G, the frame of which is supported on ball bearings. In 
order to increase the sensitiveness the weight of the machine may 
be taken ой the ball bearings by turning the hand wheel shown. The 
machine G is then supported on 10 knife edges, and Dr. Drysdale 
claims that this increases the sensitiveness many times. 


scarcely surprised that the cradle dynamometer, even with its great 
simplicity, has not achieved a larger measure of success. 

In the dynamometer used by the authors, which was designed by 
Mr. А. E. Moore, of the Manchester School of Technology, the above 
mentioned difficulties have been done away with by supporting the 
cradle on ball bearings instead of knife edges. Figs. 2 and 3 show 
the dynamometer with a machine in position ready for test. The 
ball races BB are mounted on hollow steel cylinders 53 in. long and 
2 in. in diameter, and contain steel balls {у in. in diameter. The 
object of having the ball races on hollow cylinders is to allow a shaft 
to pass through the end, so that, if occasion demand, a machine 
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Fig. 2.—DYNAMOMETER USED BY AUTHORS. 


under test may be direct-coupled to the driving or driven machine. 
The authors have found that, even with a tight belt drive, errors due 
to frietion of the ball bearings can be made negligible (when the 
machine is running above 300 revs. per min.) when a torque of only 
1 lb.-ft. is being measured. Fig. 4 illustrates the apparatus used. 
Experimental.—Our first experiments were made with the object 
of finding out how the cradle method of determining the commercial 
efticiency of a machine compared with the other methods as regards 
accuracy and speed. We selected for this purpose a 3 kw. 200-volt 
enclosed machine made by the Electrical Co. The torque was 
measured by a Salter's spring balance, acting at a radius of lft., 
and the speed by a direct reading tachometer driven from a small 
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Vis. L.—GENERAL ARRANGEMENT OF MOTOR AND GENERATOR TESTING 


PLANT IN THE ELECTRICAL ENGINEERING LABORATORY OF THE NORTH- 
AMPTON INSTITUTE. 


To determine the efficiency of a motor the machine G is driven 
аз а generator, the power generated being supplied back to the 
mains. The dynamometer then gives the input to this machine, 
which is equal to the mechanical output of the motor, The load on 
the motor may be varied over а wide range by varying the excitation 
of the generator. "The efficiency is obtained by dividing the mecha- 
nical output by the input measured electrically. In testing a 
dvnamo the machine G is used as a motor, its mechanical output, 
which is now measured by the dynamometer, being equal to the 
input of the generator. | 

It appears to us that а cradle dynamometer supported on knife 
edges has the disadvantage of requiring the machines either to be 
direct-coupled or. if belt-driven, to have a vertical drive. These 
conditions are often inconvenient to attain in practice, and when to 
this is added the trouble due to wear and necessary adjustments 
when heavy moving masses are supported on knife edges, we are 


Fia. 3.—DYNAMOMETER USED By AUTHORS. 


pulley on the shaft. The results obtained are shown by the curves 
in Fig. 5 from which the efficiency, input and losses may be read for 
any output. The readings for these curves were obtained in about 
15 minutes, and the authors have every reason to consider the 
dynamometer satisfactory for rapidly and accurately determining 
the efficiency of machines. 

We were led to believe as the results of these tests that the cradle 
dynamometer might be employed for the purpose of making more 
refined measurements than those for which it has previously been 
used. As an example of its use for making delicate measurements 
we chose the problem of separating the various losses which ocour 
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in a dynamo. Since the torque due to the losses was now only of 
the order of 1 lb.-ft. we abandoned the spring balance and used in- 
stead sliding weights on a lever 3 ft. long. The sensitiveness of the 
dynamometer was increased as much as possible by raising the 
counterweights, and in order to determine the horizontal position 
very accurately a small concave spherical mirror of 2 metres focus 
was fixed to the moving system, arrangements being made to form 
an image from this mirror on a vertical scale. 

We first attempted to obtain the bearing friction loss by driving 
‘the machine without excitation and with brushes lifted. On com- 
paring the results obtained in this manner over a wide range of 
speeds, it was found that there was no satisfactory agreement. It 
was thought this was due to the oil gumming, so the bearings were 
washed out and a better quality of oil was substituted. Various 
samples of oil were tried in this way, and the one which gave the best 
results finally adopted and used throughout in the subsequent work. 
Better agreement was now obtained although great care had still to 
be taken to have the temperature of the bearings constant while 
taking readings. 

In order to separate the iron losses into their component parts, 
it is necessary to determine the total iron loss at various speeds. 
With this object in view the machine was driven for a long time at a 
particular speed and after about two hours, when the friction was 
constant, readings were taken of the torque produced when the 
machine was excited with a wide range of field currents. The torque 

due to iron losses was obtained by subtracting the frictional torque 


F12. 4.— VIEW SHOWING APPARATUS USED. 


from the total torque produced. This was repeated for a large 
number of speeds, readings being always taken for both directions of 
rotation. The mean of these readings, which did not greatly differ, 
was taken in order to eliminate errors due to imperfect centring and 
balancing. Another series of curves was plotted showing the rela- 
tion between torque and speed for different values of the field 
current, but the results were far from satisfactory because theory 
clearly shows that there is a linear relation between torque and speed, 
whereas our curves show a tendency to bend downwards at low 
speeds. Much more reliable and consistent results, however, were 
obtained by reducing the end play of the armature of the machine 
tested, the readings so obtained lying very well on straight lines, as 
will be seen from Fig. 6. | 

It may be shown that the work done per revolution in overcoming 
hysteresis in the armature is, for a given flux density, independent 
of the rate at which the flux is being changed in direction. Thus, 
the torque due to hysteresis will, for given excitations, be constant 
and independent of the speed of rotation. If, therefore, the curves 
in Fig. 6 are produced to meet the axis of Y, the height of the point 
of intersection gives the torque due to hysteresis alone, because at 
zero speed the eddy current loss is nothing. It is also clear that for 
any speed and excitaiton the torque due to eddy currents will be 
equal to the difference between the height of the curve at that speed 
and the height at zero speed. | 
d In order to obtain the relation between hysteresis loss and the flux 

ensity in the air-gap, the values of -torque due to hysteresis were 
taken from Fig. 6 and values proportional to flux density were read 


LA 


off from the magnetisation curve. The law connecting these quan- 
tities was found by plotting log H against log B. It was found in 
this way that the hysteresis loss was proportional to В? and the 
Іовв due to eddy currents proportional to B?!. In connection with 
these results it is interesting to note that Mr. Dexheimer, in an in- 
vestigation on “ The Effect of Armature Teeth on Eddy Current 
Losses in Pole-shoes," found that the eddy current loss was propor- 
tional to B*? in the particular machine tested. Messrs. Wall and 
Smith in their Paper on the same subject (Proo.,"I.E.E., Feb- 
ruary 3, 1908) found the eddy current loss in pole-shoes to be propor- 
tional to B*'. Е | 
Dr. Steinmetz has shown that the loss due to hysteresis in iron 
subjected to an alternating magnetomotive foroe—for example, in a 
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Fic. 5.—CURVES CONNECTING OUTPUT OF GENERATOR WITH 
EFFICIENOY, &c. 
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transformer—is proportional to В! between certain limits of B. 
The apparent discrepancy from this in our results may. perhaps be 
explained in two ways. Firstly, the iron in a rotating armature is 
never de-magnetised as is the case with iron in an alternating field, 
but simply has its direction of magnetisation constantly changed. 
Secondly, the flux density in that part of the magnetic circuit where 
the loss actually occurs is much greater than the air-gap flux density 
and is probably very far from uniform. This second statement also 
explains why the index differs from 2 in the case of the eddy current 
loss, the fact that the divergence is less for eddy current loss than for 
hysteresis being probably due to the occurrence of a large part of the 
former loss in the pole-shoes, where the flux density is more like the 
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Fic. 6.—СовуЕз CONNECTING IRON Loss, TORQUE AND SPEED. 


_ We do not wish to put forward the above as a complete explana; 
tion of the abnormally high value obtained for the hysteresis index, 
but we consider the unexpected result obtained rather suggests a 
suitable field for further investigation. 

The torque due to brush friction was finally determined by measur- 
ing the torque produced by bearing and brush friction together, and 
subtracting that due to bearing friction. This was repeated for 
different speeds and the torque due to brush friction found to be 
practically constant over a wide range of speed. A remarkably good 
agreement was obtained between the observed efficiency and the 
efficiency calculated from the formula, output/(output + losses), the 
calculated value being slightly higher at high loads. | 
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RAILLESS TRACTION. 


BY H. ENGLAND. 


© Summary.—The author first refers to the unsatisfactory financial 


resulta shown by the majority of tramways, and discusses the conditions 


under which а tramway running in a sparsely populated district can be 
made a profitable investment. At present railless traction seems to 
offer the only satisfactory method of extending operations. Не. then 
describes the various systems of railless traction in use and gives par- 
ticulars of the working costs and cost of construction ; and finally refers 
(03е difficult 


у and expense in obtaining powers for the operation of 
railless schemes. ' 


The qualified success of tramways and light railways laid in public 
streets has practically entirely stopped extensions into suburban 
districts. During the boom years, from 1897 to 1903, it was imagined 
that electric overhead trolley tramways and light railways would 
pay a substantial return upon the capital invested, even in suburban, 
inter-urban, and sparsely populated districts. Both municipalities 
and companies have been disillusionised , and when we glance at the 
Board of Trade Returns we find there overwhelming evidence of the 
fact that only in the larger cities and towns are tramways a profitable 
investment. In launching schemes for the construction of lines, 
neither municipalities nor company promoters have paid sufficient 


attention to the influence standing charges have upon tramway and 


light railway projects. 


In my opinion, when first considering the prospects of a proposed 


undertaking, the first thing to be taken into account is the density 
of population to be served and the car mileage per mile of route the 
district will bear to return drawings at the generally accepted 
minimum figure of 10d. per mile. To illustrate the argument used 
in this Paper, I have taken throughout a route 4 miles in length, 
with a 16 hour car day, and 365 working days per annum. A 
tramway running in a sparsely populated district would be con- 
structed with single track and passing places, and to bear a light 
service the cost of the cable would be small. I therefore estimate 
that such a tramway could be constructed for £40,000, or £10,000 
per mile (not an extravagant sum). The interest and sinking fund 
repayments—calculating that the money would be borrowed by a 
local authority at 3} per cent. per annum, and that the sinking fund 
repayments would be spread over a term of 15 years—would amount, 
to £5. 3s. 734. per cent., and this on a capital of £40,000 would mean 
an annual payment of £2,072. 18s. 44. I think it only reasonable 
to set aside for depreciation 5 per cent. on the capital employed ; 
therefore the amount of capital account standing charges per annum 
would be £4,072. 18s. 4d. 1t may be argued that in the case of 
& company no amount would have to be set aside for sinking 
fund charges, but on the other hand, the shareholders would be 
entitled to some return upon their invested capital, and I think that 
£5. 3s. 734. per cent. is not too much to earmark for this purpose. 

The author shows in & table the standing charges per car-mile 
and the mileage per annum on the above basis for services from one 
minute up to 30 minutes. Thus, for a 10-minute service, the mileage 
per annum is 280,320, and the standing charges per car-mile 3:4874. 
This table clearly shows that with average working expenses of 
6-504d. per car-mile it is absolutely necessary to run а minimum 
average 10 minutes' service, and that any less frequent service 
cannot possibly pay. 

It may be said that a less frequent service, with a higher return 
per car-mile than 10d., would be profitable; and although better 
traffic drawings per car-mile would neutralise the higher standing 
charges, still I do not think it is sound policy, or good for the ulti- 
mate success of any undertaking to fail to increase the car service 
when the receipts amount to 104. per car-mile. 

It must be understood that I am now discussing a suburban car 
gervice, because in large cities and towns it is often quite impossible, 
and indeed inadvisable, to run a service to keep down receipts to the 
level mentioned; but generally speaking, the quicker the service 
the more people are encouraged to travel, and I am strongly of 
opinion that it is the wisest course to cater rather in advance of 
publie requirements than to draw big receipts per car-mile. 

1 do not think it is necessary for me here to discuss the advantages 
of tramwaysover any other form of mechanical traction for normal 
traffic conditions. There is a consensus of opinion that where 
traflic warrants, tramways are pre-eminent in handling such traffic, 
but as the economic limit of tramways has been almost reached 
in the provinces, we are called upon to find some method of 
traction less costly in construction, and at the same time cheap to 
work and inexpensive to maintain. Many of the progressive cor- 


* Abstract of a Paper read before the Tramways and Light Railways 
Association, at the Dublin Congress. À short account of the discussion 
which followed the reading of the paper was given in our issue of 
June 17th. 


-porations and companies have been looking for some method of 


extending their undertakings into the less-populated districts in 
the hope of encouraging and stimulating traffic on their existing 


lines. 


. Motor 'buses have been used for this purpose, and in many cases 


have been abandoned after exhaustive trials, on the ground that 
they were too expensive to operate and maintain. It is quite true 


that great improvements have been made in motor 'buses during 
the last three years, but even now, in London (where the road 


surfaces are probably the best in the world for mechanically pro- 


pelled vehicles), motor 'buses are noisy, unreliable, costly to main- 


tain and operate, and generally inefficient. There are a few success- 


ful provincial motor 'bus companies, and I may instance the Scottish 
Motor Traction Co., which operates in the suburbs of Edinburgh. 
Some years ago this company came to the conclusion that short- 


distance traffic with motor "buses was quite unremunerative, and 


having realised this they extended their operations, and now I 
believe their average fare per passenger is approximately 5d., and 
they are giving a service at about two-hour intervals, They are 
operating over good macadamised surfaces, and are now paying 
their shareholders a reasonable dividend. This points to the fact 
that motor 'buses will pay, given long distance fares and suitable 
running conditions ; but it has been many times demonstrated that 


such 'buses are not financially successful when dealing with short- 
distance traffic. 


and by petrol and paraffin internal combustion engines, have been 


Omnibuses driven by electric batteries, steam, 


tried with the same result, and I am therefore forced to the conclu- 
sion that we must look elsewhere for economic means of extending 
our operations further afield. 

Some 12 years ago, а, system of railless traction was installed in 
Paris, but did not gain much attention. Since that time great 
progress has been made, and we now find there are, on the Continent, 
three systems of railless cars working successfully, both in an engi- 
neering and commercial sense. Many of the leading officials in the 
tramway world have examined and reported upon various installa- 
tions working under these systems, and in all cases, so far as I am 
aware, the reports have been distinctly favourable. 

The “ Filovia" system, in use in Italy, is already in operation 


over a total route mileage of upwards of 60 miles, and is installed 
in the following places :— 


Pescara-Castellamare and Extension .................. 2} km. long. 
Spezia-Fezzano (Portovenere) 73 km. working ...... 15  , 
Aquila Railway Station—Aquila Town ............... 5 „ 
Siena Town and Extension _.............................. 7 " 
lvrea-Cuorgne (Piedmont) _.............................. 26 „ 
Cuneo Railway Station—Cuneo Town . ............... з, 
Valle Intelvi оа ева а ааа ert 8 » 

, Stresa (in construction) .................................... 15 » 


^ The “ Mercédés-Stoll ” system, the invention of Herr Ludwig 


Stoll, of Vienna, is in use at Pótzleinsdorf-Salmannsdorf district of 
Vienna, Weidling (near Vienna), Gmünd (Lower Austria), Budweis, 
and Pressburg (Hungary) in course of construction, 

The “Мах Schiemann " system is in use at Grevenbruck-West- 
phalia (short mineral line, opened in 1903), Monheim- Langenfeld, 
near Cologne (mixed line, opened in 1904), Veischedethal-West- 
phalia (goods line opened in 1904), Wurzen-Saxony (goods line, 
opened in 1905), Grossbauchlitz-Saxony (mill produce, opened in 
1905), Lyons-Charbonnieres, France (passenger line, opened in 
1905), Neuenahr-Abrweiler, Germany (passenger line, opened in 
e and Mulhausen, Germany (passenger line, opened in July, 

8). 

Filovia System.—This system has undoubtedly been brought to 
a degree of simplicity and reliability. The chassis of the vehicle 15 
built with pressed steel frame, with wheel base of 11 ft. 6 ш., and 
wheel gauge of 5 ft. 8 т. The cast steel wheel centres run on ball 
bearings, and the rear wheels are shod with twin solid rubber tyres 
and the front wheels with single solid rubber tyres. The electric 
equipment consists of two 12 H.P. traction motors, mounted upon 
the chassis, The motors drive quite independently through spur 
reduction gear, through sprocket wheels and chair rack, to the road 
wheels. With this independent drive to each of the rear road wheels 
no differential is necessary, and it has been found in practice that 
eurves of very sharp radii are negotiated in an entirely satisfactory 
manner. Тһе controller of the series-parallel type is fitted with 
magnetie blow-out, and is provided with five forward contacts and 
reverse. There is an electric brake and two mechanical brakes: 
one operated by a pedal and braking on the motor counter shaft ; 
the other controlled by a hand lever and braking on the inner mms 
of the driving wheels. The chassis is fitted with a single-deck body, 
seating 24 passengers, and weighing, with passengers, 93 cwt. А 
speed of 18$ miles рег hour on level roads is obtained, and half that 


speed up a grade of 5 per cent. 
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The trolley, built on the ''Cantono" patent, consists of an 
ordinary trolley boom fixed to the car by a trolley base similar to 
the bases used in this country on single-deck and covered cars. 
The trolley-head consists of а four-wheeled truck, which is affixed 
to the trolley boom by means of a ball socket joint. This allows 
the trolley-head to move easily and adapt itself to any irregularities 
in the overhead line. The overhead work is, to all intents and 
purposes, similar to the overhead work for ordinary rail traction, 
with the difference, of course, that there are both positive and 
negative wires. This construction appears to answer admirably ; 
the trolley showing no disposition to leave the wires at high speeds, 
or when the vehicle has to move laterally to pass other vehicles 
journeying in the same direction. р 

Mercédés-Stoll System.—This system, as installed in Vienna, is 
the invention of Herr Ludwig Stoll, a leading official in the Austrian 
Daimler Motor Co. In this case the chassis is made of pressed steel, 
fitted with steel wheels which are shod with solid rubber tyres. 
Motors of 20 н.р. each are fitted in the hubs of the rear driving 
wheels, so that the motors form an integral part of the driving 
wheels themselves. This arrangement does away with the necessity 
for any mechanical transmission, and it is claimed that very little 
lubrication is required, as all the wheels and motors are fitted with 
ball bearings. The cable is carried through the interior of the 
axle, and the armature of the motor is fixed by means of keys on 
the axle itself, and so acts as the nave of the wheel. The controller 
is designed for six forward positions ; three series and three parallel, 
and three positions for reverse. Three brakes are fitted, an electric 
brake and two mechanical brakes ; and the steering is irreversible. 
- The body in use in Vienna is constructed to seat 12 passengers, and 
standing room is provided for 12 more, as is the case on all Con- 
tinental tramway systems. The car complete weighs 24 tons. 
The trolley consists of a frame or carriage fitted with four wheels. 
‘The wheels run on the tops of the wires, and the current-collecting 
device is attached to the car by means of flexible cables. А pendu- 
lum weight is attached to the centre of the trolley carriage to keep 
the carriage balanced and the wheels well pressed down on the wires. 
The conducting cable is wound round a small drum which is mounted 
upon the chassis, and about 12 yds. of spare cable is carried which 
can be played out to allow the car to run on the whole width of the 
road. Four wires are used in Vienna. In other places where only 
two wires (positive and negative) are erected, when two cars, run- 
ning in opposite directions meet, the drivers interchange the trolleys 
by means of detachable cable contact boxes, and it is said the 
operation does not usually take more than a few seconds. 


Max Schiemann System.—The chassis at Mulhausen is of the 
built-up composite type, with wooden wheels. The rear wheels, 
which are 4 ft. 6 in. in diameter, are shod with steel tyres, but the 
front wheels have solid rubber tyres. Опе 22 н.р. motor only is 
used, and.this is suspended from the chassis immediately behind 
the front axle in a manner similar to the tramway motor suspension, 
and the drive is by means of a pinion and gear wheel which is keyed 
on to the front axle. Each саг is provided with three brakes, viz., 
electric, Bowden, and driving wheel brakes. The body is seated 
for 13 passengers, but as many as can get on are allowed to stand, 
Space being provided for this purpose. The weight of the car is 
stated to be 2 tons 16 cwts., and a speed of about 12 miles an hour 
is obtained on the level. The trolley is similar to that used on our 
tramways, with a boom from 14] ft. to 16 ft. in length. ‘The trolley 
is fitted with two sliding contacts, and an arrangement permits the 
car to deviate for distances of 10 ft. on either side of the wires. The 
overhead work is similar in all respecta to ordinary tramway practice, 
except that four wires are used. 

Railless Electric Traction Co.’s System.—This Company, who are 
stated to have acquired the patent rights of Messrs. Max Schiemann 
& Co. in Great Britain, in September last arranged a demonstration* 
at the Hendon depot of the Metropolitan Tramways Co. In this 
case the chassis follows the design of the usual motor omnibus 
chassis, and wheels with single solid rubber tyres on the front, and 
twin tyres on the rear, are employed. Two 25 н.р. motors, mecha- 
nically independent, each motor driving one half of the counter 
shaft through bevel gears, are used. A controller of the series 
parallel type is fixed, and foot and hand brakes are provided for 
the driving wheels and counter shaft. A single-deck body, with 
seating capacity for 24 passengers, is used. The trolley of the 
double pole type is fitted with a head of new design. The Company 
state they are about to place on the market heads of different 
patterns; one head carrying three trolley wheels, the two outer 
wheels of which are connected, both making contact with positive 
wires, and the centre wheel with negative wire. Another design 
Bum cur ee ee ee ee м 
‚ * Particulars of the demonstration and of the equipment were given 
in THE ELECTRICIAN, October 1, 1909, р. 1002. 


employs two trolley wheels, one for positive and one for negative 
wires. 

Criticism of Systems.—Tlie “ Filovia " system undoubtedly works 
well, and the managers and engineers of tramways who have inspected 
it find little to criticise ; but there is a feeling that the cars are not 
just what we require here. The chain drive may give trouble, so 
it is said, but anyone who has mechanically propelled vebicles with 
chain drives knows well that chains receiving reasonable attention 
are not troublesome, and I personally cannot see any better way of 
transmitting power to the road wheels. | 

The “ Mercédés-Stoll” system obviates any necessity for a 
mechanical drive, and this, of course, is a great advantage. On the 
other hand, the motors forming part of the road wheels, are subject 
to all shocks from road inequalities, and it would seem to be better 
to have them spring borne. Again, the very low speed at which 
the motors must work does not conduce to electrical efficiency. 
The trolley necessitates special suspension of the trolley wires, and 
as the trolley carriage is not designed to be detached from the wires 
at the termini, loops are necessary at the termini where four wires 
are used. As the great majority of lines which may be equipped 
on the trackless trolley system in this country will probably be built 
and operated by corporations and companies already running tram- 
ways and light railways, as extensions to their existing systems, it 
would be an advantage to be able to run the trackless cars to the 
central repair depót for periodical overhaul and repair. With an 
over-running trolley this would be impossible, and I think this is 
the strongest objection that can be raised against this type of 
trolley. 

The “ Schiemann " system was, I believe, orignially designed for 
use in agricultural districts for carrying both produce and passengers, 
and the cars used in Germany are not as suitable for passenger 
traffic as the cars employed in Austria and Italy. The motor being 
mounted upon the front axle makes the steering heavy and cumber- 
some, and it is generally agreed that the rear wheels of a vehicle of 
this kind should be called upon to do the driving. 

The system evolved by the Railless Electric Traction Co. is more 
up to date, and the Company has attempted to avoid any risk of 
"live" cars by designing a three-wheeled trolley head mounted 
upon two connected trolley booms; the two outer wheels being for 
positive wires and the inner wheel for the negative wire, the idea 
being to connect the steel frame and metallic parts of the car through 
the trolley wheel to the negative wire. This construction necessi- 
tates the use of three wires instead of two, and six instead of four, 
which, I think we shall all agree, is expensive and objectionable. 
The Company has devised an alternative design employing a head 
with positive and negative trolley wheels, and using two wires only ; 
and an arrangement is fixed to give audible warning should the ` 
polarity of the wires be through any cause reversed. | 

Cost of Construction.—1lt is estimated that a trackless trolley 
system can be fully equipped, provided current is purchased from a 
supply authority, at about £3,000 per mile of route, but, of course, 
much would depend upon the local conditions in each case. Соп- 
sidering again the 4-mile route mentioned at the beginning of the 
Paper, the cost of construction would probably be as follows :— 


Railless Traction. 


Overhead line and cables at £1,500 per mile ............ £6,000 
Five motor cars at £600 еасһ................................. 3,000 
Five trailer cars at £250 еасһ.......... ае 1,250 
Band. and Червона 800 
Spare parts, tools, Oiss зыннан 950 

£12,000 

Tramway. 

Permanent way at £7,000 per mile ........................ £28,000 
Overhead line and cables at £1,500 per mile............. 6,000 
Five motor cars at £675 сасЪ.... ие изи ние инананезенино 3,375 
Land and depot (including таїЇз)............................ 2,000 
Spare parts, tools, Фе... cinese nenne neuro 625 

£40,000 


There is no reason, so far as I can see, why wooden poles should 
not be used, and as the average service would be 20 minutes, with a 
maximum of 10 minutes at certain parts of the day, the cost of the 
necessary cables should be light. Intheestimate I have provided for 
a car with trailer per mile of route, and 25 per cent. spare. With rail- 
less traction а cheap corrugated iron building suflicient to protect 
the cars and cleaners from the weather would be all that would be 
necessary, and I do not see any reason why such a building should 
not be erected for less than the sum I have allocated. A tramway 
depót would necessarily be more costly, even if a building of a similar 
kind were used. 

Cost of Operation.—The working expenses of the '' Mercédès- 
Stoll " system in Vienna are stated to b2 4-524. per car mile, but no 


Е * 


522 ‚ THE ELECTRICIAN, JULY 8, 1910. 


conductor is employed, the driver collecting fares in addition to his 
other duties. The particulars are as follows :— | 


Current. а ОО 
Tyres ........ "—— ——— —— "—— b Ee s nu 
Wares (driver-only):iseiscseseesuvetusesesssecse aeuPreUverrE esr 120d: 
Depot рей о анаан св неро канон ea orae ОВА: 
Taxes, management, insurance, &C. ........................ 0:804. 
Repairs and renewals .... иона, 0:584. 

4-52d. 


The “ Fiovia”’ system at Specia is stated to cost 5:6454. per 
mile ; the tyre renewals account for 2.1604. of thissum ; but the road 
surfaces are always very bad. The costs are set out as follows :— 

Electric energy ............ 


General inl cT ——————————— DNAd. 
Renewals of rubber tyres ние 271604, 
Wages and salaries ооо еее 14004. 


Maintenance of vehicles and line................ 


0.6204. 
Repairs осо REP во реа вос оэрбосо оо фо ов о босооо ооо ооо оо о ооо сотэо 


0.4564. 


5.6454. 

The ** Schiemann " system at Mulhausen is stated to cost 6-95d. 
per car-mile, but as the system has not been working a complete 
year, no returns are available giving particulars of these costs. I 
am informed that the current consumption is 0-8 units per car-mile, 
and the cost of tyres 0:844. per car- mile. 

The best way of estimating the operating cost of trackless trolley 
cars in Great Britain is to take the standardised form of tramway 
accounts, and set out opposite each item the average working 
expenditure on tramways in this country, and place opposite the 
estimated expenditure for running a system of railless cars. The 
author sets out the expenses in this way in the Paper, and the total 
are as follows :— 


Tramway. Raillesa. 
Traffic expenses рег car-mile,............ 2806. ...... 2.7244. 
- General expenses per car-mile ......... 0-786d. ...... O-4lld. 


Repairs and maintenance per car-mile 
Power expenses (at 114. per unit) 


0.9024. ..... 17794. 


per car-mile........ seen ... 2.0004. ...... 1.2594. 
Totals ...... а ааа 6-4944. 6-1644. 


The difference under traffic expenses is entirely accounted for by 
cleaning, salting and sanding tramway track (0-0824. per car-mile). 
The difference of 0.3754. under general expenses, in favour of railless 
traction. is due to rates and taxes averaging 0-500d. per car-mile in 
the case of tramways, as against 0-125d. for railless traction.* The 
items under repairs and maintenance showing a difference between 
the two systems are: permanent way (0-2014., tramways only), 
electrical equipment of line (tramways 0-1254., railless 0-1874.), 
cars (0-527d. tramways, 1'5434. railless), miscellaneous equipment 
(00214. tramways, 0-0014. railless). The overhead line would 
probably be rather more costly to maintain in the case of railless 
traction. аз four wires would generally be used instead of two, and 
50 per cent. more for this purpose has therefore been allowed. The 
cars themselves should be cheaper to maintain, but rubber tyres are 
costly, and taking some credit for saving on steel tyres, gears, 
pinions, motor suspensions, &с., at least Id. per car-mile more 
should be set aside for the maintenance of cars than in the case of 
а tramway. СРЯ 

In putting forward the above figures. the author does not wish it 
to be thought that railless cars cannot be worked at a less sum than 
6:164d. per car mile. T 

He has not taken into account the question of contributions to 
the county authorities for road maintenance. In county boroughs, 
where railless cars are run entirely within the area of such county 
boroughs, this question will not arise, but an attempt will probably 
be made by county authorities to secure clauses in any Bills which 
may be promoted by companies or corporations, seeking to operate 
outside their own county boroughs, levying a contribution for road 
maintenance. А similar service of motor “buses would have to 
contribute nothing to road maintenance, and he cannot see why 
railless cars should do so. But we must be prepared to deal with 
this point, and any one of us concerned in the promotion of a Bill 
should use every endeavour to prevent such a clause being inserted. 

‘There is a very wide field for some cheap system of traction in 
our country districts for dealing with goods, produce and people, 
and I cannot see why two different types of vehicles should not be 
emploved—one specially equipped for dealing with goods traffic, 
and the other for passengers. Many of us fondly imagined years 
ago that we were going to obtam a very large goods traflic on our 
tramways and light railways. 1 have made repeated attempts to 
secure such traffic, but I am sorry to say my time has been entirely 
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* The assumption із that the poles and wires would be assessed at 
one fourth the total sum that would be charged were rails laid. 


wasted, as I have been quite unable to make satisfactory arrange- 
ments. I have many times approached consignees and consignors 
of goods and minerals, and after showing them that I could handle 
their material at a cheaper rate than it was then costing them, I 
have had to raise the question of payment for the necessary siding 
into their premises, or, as an alternative, a guaranteed tonnage over 
a term of years. 

In this district, surrounded as we are by collieries on every side, 
manufacturers place their coal contracts with different collieries 
every year, and they would not, of course, entertain the idea of 
being bound to one colliery. With other goods different objections 
were raised. First, that although we could make arrangements at 
one end to load the goods, they were sent to so many different 
places that we could not deliver. One has to recognise the truth of 
these arguments, and because of this I am afraid there is little likeli- 
hcod of сага runiing upon rails getting any large amount of such 
traffic, except under very special conditions. 

With railless cars the expense of running two trolly wires into a 
mill is comparatively small, and I think there ought to be a con- 
siderable volume of business of this character. In inter-urban 
districts, with small towns a few miles apart, I think there are 
numerous possibilities for any system of traction waich can be cheaply 
installed and worked at a low cost. Under such circumstances, 
goods could be conveyed at a cheap rate, much to the benefit of both 
producer and consumer, and it is common knowledge that to-day 
much agricultural produce is unremunerative to the grower simply 
because of the difficulty of getting it quickly and cheaply to the 
nearest market. This traffic does not, at present, touch the rail- 
wavs, so that no harm would be done to them ; but, on the other 
hand, I think railways would benefit by reason of the enhanced 
prosperity of the district. | 

Unfortunately, powers to operate railless cars have to be obtained 
by Parliamentary Bill. ‘This fact is a serious stumbling block to 
the development of railless traction. The cost of securing the 
consent of Parliament may cost as much as the equipment of a 
small system, and promoters will therefore hesitate before embark- 
ing upon any scheme. The Board of Trade seem to look sym- 
pathetically upon railless traction, and I had hopes that Parliament 
would authorise the Board of Trade to grant licences, but I am 
afraid we shall have to wait some time before. we can make an 
application at a very small cost to enablo us to instal railless cars. 


— 


THE BRUSSELS INTERNATIONAL EXHIBITION. Ш. 


We have already published а summary of the principal objects of 
engineering and electrical interest at the Brussels Exhibition in our 
issues of May 27th and June 3rd. We were last week given an 
opportunity of visiting the Exhibition with a number of British 


journalists who were the guests of the Belgian State Railways and 
: В А ЕИ r 
the Commissioners of the Brussels International Exhibition. The 


party was officially weleomed in the British section of the Exhibition 
by the executive staff, at the head of which is the Commissioner: 
General, Mr. U. Е. Wintour. who is assisted by Мг. N.S. Reyatiens. 
Sir Boverton Redwood. D.Sc., chairman of the Chemical Indus- 
tries Committee, was also present, and peraonally escorted the party 
round the British chemical exhibits, Sir Boverton is well known 
in connection with British chemical industries, and his lucid ex- 
planation of the principal objecta of interest ia the section was 
greatly appreciated. There is nothing particularly electrical in this 
section, but it is noteworthy that the exhibit is the largest of its kind 
which has ever been got together. It even exceeds in size and general 
interest that of the St. Louis Exposition of 1905. British enterprise 
in this field appears to be holding its own against severe competition 
from foreign countries. This is particularly noticeable in the exhibit 
of the Burma ОЙ Co.. whose business is based upon а world's trade 
in candles, and which has been developed iato the supply of fuel. 
internal combustion engine and lubricating oils of every class. The 
Company operates a large fleet of steamers, and is the principal oil 
company operating under the British tlag. While on the subject ot 
oils, Nir Boverton Redwood directed special attention to the instru- 
ments exhibited by Messrs. Griffin & Sons, Townson $ Mercer and 
Baird & Tatlock for testing oils as to uniformity of quality. VI 
eosity, vaporising temperatures, flash points, &c. Upwards of 50 
chemical and allied firms are represented in this exhibit. and à 
separate catalogue dealing specially with the exhibits has been pre- 
pared by the executive staff, under the supervision of a special 
editorial committee presided over by Sir Boverton Redwood. Com- 
pared with other nations, British chemical industries appear at their 
best. and too much attention cannot be directed to this fact. hivmg 
regard to the many persistent attempts of the lay press to belittle 
the work of Great Britain in this important tield of rese veh. 
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The press visit was naturally marked by а number of functions 
which were arranged in honour of the delegates. The first of these 
was a luncheon given on June 29th by the British Executive Com- 
mittee. This was presided over by the Commissioner-General, Mr. 
U. F. Wintour, who was supported by Sir Swire Smith, Vice- Presi- 
dent of the Royal Commission, Sir Cecil Hertslet (British Consul- 
General for Belgium), the Earl of Granville, Baron Janssen (President 
of the Executive Committee), and a number of other officials. In 
the evening a dinner was given to the party, and Baron Janssen was 
in the chair. Much the same company sat down, but the Earl of 
Lytton, who is Chairman of the Executive Committee of the British 
section of the Brussels Exhibition, was present. 

On Thursday, with their customary enterprise, the German section 
of the exhibition, which is presided over by Dr. Albert, entertained 
the delegates to luncheon in the Kaiser Hof. The object of this 
little function was to direct the attention of the press to the im- 
portance of the German exhibit and its outstanding excellence in 
the exhibition. Unfortunately, the time at disposal only permitted 
a cursory glance through the German section. The act of courtesy 
on the part of the German Commissioner was none the less appre- 
ciated, and, being as it was an isolated instance of the extension of 
hospitality on the part of the exhibiting nations, it was all the more 
noticeable. The Germans have not been satisfied at occupying an 
ordinary position amongst their international rivals at the Brussels 
Exhibition. They made a bold bid for prominence by taking а 
special piece of land and erecting upon it the whole of the buildings 
required for the different sections representative of German educa- 
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GENERAL VIEW OF ONE OF THE THREE BAYS IN THE INDUSTRIAL 
Macuinery Harz, BnUssELS EXHIBITION. 


tion, art, science and industry. They are even independent of the 
exhibition authorities in the matter of power supply, their buildings 
including a special machinery hall, which contains running electrical 
generating plant of distinctive types to furnish energy for lighting 
and power throughout the German section. This example of German 
commercial enterprise is worthy of note at this point by British 
manufacturers, and should serve to impress upon them the necessity 
for supporting the exhibitions department of the Board of Trade to 
the utmost possible extent in its work in the organisation of repre- 
sentative British sections in these international exhibitions, We 
yield to none in the belief that British manufacturers, and more 
particularly British electrical and allied engineers, can produce an 
exhibit which will bear comparison with the best of any other 
country. At the same time, the Brussels Exhibition displays a 
singular lack of appreciation on the part of British engineering firms 
of the advertising value to the home country of a display which shall 
represent every phase of British activity in art and applied science. 
These sentiments were expressed by Lord Lytton in a speech which 
he made at the German luncheon. He dwelt upon the necessity for 
the maintenance of political peace between the two countries, but he 
regarded industrial and commercial rivalry as a species of warfare 
which, while constructive in its object, would unquestionably prove 
the merit of one or other of the nations to survive the effects of the 
struggle. He did not decry in any way the work which Great 
Britain was carrying on in every known sphere of human activity, 
but he was bound to confess that our country was deficient in 
matters of organisation, and also was lacking in the appreciation 


of the value of publicity which international exhibitions afford. 
He thought that this was proved by the amount of money which the 
German manufacturers had spent in the organising of their section, 
and also in the fact that the German Government contributed largely 
to the exhibition funds. The general opinion was that, though much 
money had been spent, a profitable return would be experienced 
from the outlay. 


THE ELECTRICAL AND ENGINEERING EXHIBITS. 


The majority of the British exhibits are placed under the cover 
of a large hall adjoining the Belgian industrial building, but the 
electrical and engineering exhibits have been assembled in the 
Industrial Machinery Hall, which is beyond the French and Italian 
sections, and is reached from the British hall by crossing the bridge 
over the Avenue du Solbosch. This sub-division of the exhibits is a 
little disappointing, because the result is not anything like so im- 
pressive as a collective display. We have already dealt with the 
principal British exhibits in the International Machinery Hall. 
These, from the electrical point of view, are mainly confined to a 
steam turbine exhibit by Messrs. C. A. Parsons & Co., and an ex- 
ceptionally fine display of English machine tools, all of which are 
electrically driven. The latest triumph of British engineering, in 
the shape of the Humphrey gas pump, is given a prominent position 
at the top end of the hall, close to the main switchboard. This is 
the first public exhibit of this invention since Mr. Humphrey read 
his now historic Paper before the Institution of Mechanical Engineers 
some 18 months ago. The exhibit takes the form of a pumping plant 
which is designed to lift 250,000 gallons of water per hour to a height 
of 35 ft., the coal consumption being 1-06 lb. per pump horse-power- 
hour. Most of our readers will be familiar with the fact that this 
pump has no moving parts, such as piston, crank, flywheel, and is 
without non-return valve in the delivery pipe, and also has no glands. 
The only working parts are the water valves and the admission and 
exhaust valves, 

The principal impression given by the exhibits in the International 
Machinery Hall is the preponderance of the steam turbine in modern 
electrical power stations. The principal French and Swiss manufac- 
turing firms exhibit steam turbines which range in power from 
3,000 kw. downwards. No particular novelties are shown, but it is 
interesting to observe how the various manufacturers deal with the 
problem of ventilation of the generator winding and the revolving 
field. Probably there has been no such representative collection of 
steam turbines since the development of the modern high-speed 
type with enclosed generators. 

While on the subject of steam turbines, reference should be made 
to the Le Rond rotary engine, which is exhibited in the Machinery 
Hall, and which at the time of our visit was not complete. This 
machine is designed to develop from 700 н.р. to 900 H.P., and has 
one main and two subsidiary rotating pistons, which provide for 
five expansions of the steam. The speed is 400 revs. per min., and 
the working steam pressure 150 lb., with or without superheat. The 
machine operates in conjunction with a Westinghouse-Le Blano 
condenser, and is coupled to а Lahmeyer three-phase generator. 
Evidently some doubts are entertained as to the smooth running of 
the engine, as a flexible coupling, such as is employed on most hydro- 
electric schemes, is placed between the rotary engine and the 
generator. 


International Congress of Mathematicians.— Tho fifth meet- 
ing of the Congress, which is held every four years, will take 
place at Cambridge ш 1912. Ап International Commission 
on Mathematical Teaching has been constituted in connection 
with one of the sections, and includes delegates appcinted bv 
the various governments interested in the Congress. А serios 
of national sub-commissions has also been established to assist 
the International Commission. Tho President of the Board of 
Education has appointed Sir George Greenhill, M.A., F.R.S., 
Prof. W. W. Hobson, Sc.D., F.R.S., and Mr. С. Godfrey, M.A., 
to be the British delegates, and Ве. has further aopointod an 
advisory committee to assist the Commission in the collection 
of Reports and Papers on the teaching of mathematics, and this 
committee, which 13 to act also as the British Sub-Commission, 
has been constituted as follows :—Mr. C. E. Ashford, M.A., 
Sir G. Н. Darwin, F.R.S., D.Sc., Mr. C. Godfrey, M.A., Sir 
George Greenhill, M.A., F.R.S., Mr. G. Н. Hardy, M.A., F.R.S., 
Prof. №. W. Hobson, Sc.D., F.R.S., Mr. С. S. Jackson, M.A., Sir 
Josepb Larmor, D.Sc., F.R.S., Prof. А. E. H. Love, M.A., D.Sc., 
and Prof. G. A. Gibson, LL.D. Mr. C. S. Jackson is acting as 
honorary secretary to the Sub-Commission. 
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STREET LIGHTING CONTRACTS. 


At first sight it might be thought that the drawir 
a contract for street lighting was a simple matter. | 
type of lamp, number of hours of burning and the 
energy, the total annual cost is at once obtainal 
therefore a suitable price may be deduced, On tl 
all is well if there is no progress in the art of illum 
We live, however, in an age when conditions alter 
А new lamp may be devised, or the cost of energy 
considerably, and in any case there is ceaseless com 
so that the subject cannot be regarded as one ш W 
conditions are by any means fixed for any length o 

The whole question was considered recently 
Jacques ABADY at considerable length in a Ра 
before the Institution of Gas Engineers. Jn th 
street lighting contracts were divided into thre 
Hitherto such contracts have taken either of tv 
The first type is a contract for the supply of ene 
maintenance, the charge depending chiefly upon th 
of energy required. There are certain inherent ¢ 
in a contract of this kind. First of all, it rarely 
that the energy can be measured to any degree of 
Approximation must be depended upon rather than 
ment, as numerous meters are obviously out of the 
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The charge, therefore, generally takes the form of an annual | Jn such cases it need scarcely be said that the maintenance 
sum per lamp, such sum including a certain proportion for | is carried out by the supplier of the energy, and lamps will 
the necessary maintenance. There is also some difficulty | necessarily be maintained at such a 
in ensuring that the condition of the lamps shall be satis- 
factory. As to whether this part of the contract is carried 
out properly or indifferently depends very much upon the 
conscientiousness of the supplier of the energy, as it is 
difficult to enforce any particular standard without taking 
elaborate measurements. Perhaps the chief objection, 
however, to this form of contract is the fact that it gives 
no inducement to the supplier of energy to put in newer 
types of lamp in place of the older types, though when 
a lump sum per annum is charged per lamp it may be 
thought worth while to put in a more efficient lamp in some 
cases. This, however, requires an expenditure of money, 
and more often than not it will be felt that the saving in 
energy does not justify the additional expenditure. Сег- 
tainly there is no inducement to put in a lamp which gives 
greater illumination for the same consumption of energy. 
Similarly, supposing the municipal authority were to suggest 
4 more efficient lamp taking less energy, the proposition 
would not be received very favourably by the supply under- 
taking. This state of things really amounts to a loss both 
to the public and to the supply authority. As a result, the | 
public does not get the best light, and although the supplier 
of energy may seem for the moment to be in a satisfactory 
position, yet it is fairly obvious that if the light given is 


standard as to ensure 
the supply of light being not less than a stipulated value, 
The only serious question that arises із whether the measure- 
ment of the light can form a satisfactory basis. Illumina- 
tion is really what is required, but it is pretty obvious that 
this effect in itself would not be a suitable basis for such 
a contract, for the simple reason that the illumination pro- 
duced by a lamp depends уегу much upon its surroundings. 
It therefore seems necessary that candle-power should be 
the quantity to be measured. Again, а single measure- 
ment of a lamp on a particular evening is not sufficient, as 
it is well known that considerable variations of a momentary 
character may occur. In the case of the Westminster con- 
tracts, not Jess than three and not more than six readings at 
regular intervals of not less than 30 or more than 60 
seconds are to be made at each angle, and the average of the 
readings so obtained is to be taken. With regard to the 
angles, two have been selected —namely, 20 deg. and 
50 deg. respectively from the horizontal. Inm all probability 
these angles will prove satisfactory. Whether the number 
of readings suggested will meet all requirements, it is more 
difficult to say. We note that the photometer may be 
placed at any position in azimuth, but doubtless such 
measurements would generally be taken along the length 


poor and not up to date it is a bad advertisement, and will 
tell against the supply authority in the long run. Instances 
of this kind are to be found in certain parts of London, 
Where extremely antiquated forms of arc lighting are to be 
seen, but which, in accordance with the lighting contract, 
may still remain for many years as exceedingly bad adver- 
tisements of electric lighting. 

The second type of contract is that in which the payment 
13 for energy alone, the maintenance being undertaken by 
another contractor, or by the municipality itself. This form 
0f contract is not much better than the one to which we 
have Just referred. In some respects it is less desirable, for 
if the maintenance contractor neglects to keep the lamps 
In proper condition this may affect the supplier of energy 
very adversely. This is particularly the case owing to the 
keenness of the competition between gas and electricity for 
Street lighting. We think it will be generally agreed that, 
as the maintenance of the lamps is of some importance to 
the supplier of the energy, it should be left in the hands of 
the latter. The only advantage of this second type of 
contract is that it enables the local authority to put in 
improved lamps without affecting the contract, provided 
the same amount of energy is taken; but it does not 
enable more economical lamps to be put in for the same 
amount of light, or permit the cost of public lighting to be 
reduced, 

The form of contract advocated bv Mr. Авар, and with 
Which our readers are already familiar through recent events, 
is that by which light is purchased instead of energy. There 
are certain advantages in a contract of this kind; the 
Cost of energy has a smaller control in the problem, and 
thus full advantage can be taken of new types of lamp. ! 


of the street. Certainly this ought to be the case, for the 
tendency is to make the lamps throw light, by means of 
reflectors, more particularly lengthways of the street than 
across it, and the measurements ought to be such аз to 
encourage any development of this kind. Uniform illumi- 
nation is what is desired, and this can only be approached 
either by having a large number of low-power sources, or by 
suitably altering the distribution curves of high-power 
sources so as to throw more light in dark places, 
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REVIEWS. 


(Copies of the undermentioned works can be had from ТнЕ ELECTRICIAN Office, post 
free, on receipt of published рив. adding 3d. for books published under 28. Adu 
10 per cent, for abroad or for oreign books.) 
лыы Енең 
Blectric Power Plant Engineering. By J.WriNcREEN, (London: 
Hill Publishing Co.) Pp. viii. +451. 21s. net. 

Compared with some recent works professing to deal with a 
similar subject emanating from the other side of the Herring 
Pond, this book is most disappointing. "There docs not appear 
to be any individuality or originality pointing to the author's 
personal experience of the matters or the subject on which he 
writes. The book consists mainly of descriptions of apparatus 
and central and sub-stations. There is nothing, so far as one 
can see, actually incorrect about it; but it could nearly all 
have been obtained from a couple of manufacturers! cata- 
logues and the articles appearing in the technical Press de- 
scribing power-plant equipments. 

Even the information that is contained in the book is some- 
what scrappy and incomplete, Although the book 13 supposed 
to deal with electric power plant engineering, there is hardly 
any mention of a turbo-generator, and the chapter dealing 
with direct-current generators does not mention any of the 
difficulties of operation, such as, for instance, carbon brushes 
on a high-speed turbine generator—in fact, it is not about 
generators at all. It deals mainly with auxiliary switchgear 
and equalising bars. 
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Some of the subjects dealt with are split up; for instance, THE PROPORTIONING OF ELECTRODES FOE 
in the case of converters one has to look at one end of the book FURNACES.* 


for one part and the other end for the other. BY CARL HERING. 


Although minute instructions for starting and stopping 
various electrical machines are given (which work is usually (Concluded from page 484.) 


done by а workman, and not by men who would read a book 
of this kind). matters of vital importance as regards the efficiency 
and cost and management of the plant itself, and the applica- 
tions of the various apparatus for various purposes are barely 
touched upon. We should not refer to this omission had it 
not been that the author takes particular care to describe the 
comparatively unimportant part of the operation of the plant. 


There is a chapter on relays which gives useful information, 
and also an interesting chapter on the valuable but com- 
paratively little used alternating-current feeder potential 
regulator. After 23 chapters on apparatus, the author turns 
to central stations, and the introductory chapter, №. XXIV., 
vives rise to hope for better things to come; but proceeding 
to Chapter ХХУ. we are doomed to disappointment, as the 
descriptions of central stations are in the usual stereotyped 


form in which they appear in the technical Press from time 
to time. 


Summary.—The author describes an investigation (analytical : 
perimental) of the principles underlying the proper proportionin; 
electrodes for electric furnaces. The author's conclusions differ ve 
siderably from former practice. 


EXPERIMENTAL. 


The need for heat conductivities being felt, the writer un 
a determination of them for graphite, carbon, iron and coppe 
method used was the one suggested in his recent Paper оп " 
Method of Measuring Mean Thermal and Electrical Condu 
of Furnace Electrodes."t It is based on the same fund 
principles and formule as those of this analysis. Briefly, it 
in operating а pair of electrodes under conditions appro: 
as nearly as possible those under which they should (accordin 
analysis) be operated in practice—namely, that the heat 
at the furnace end shall be zero, represented by a horizor 
perature line, in which case there will be no flow of heat in 
of the furnace through the hot end of the electrode. W 
operating, the current, voltage and cold temperatures are 
measured for various furnace temperatures. "The constant: 
this test are the mean values for the electrode as à whole ; 
operating under the proper conditions. "The values arc 
to operating electrodes, and their relations to the end va 
the mean of the values at equally spaced distances, are di 
different materials. For this reason the writer has pro 
term ''eleetrode mean" to designate them. The deta 
determination of these constants are described in a Paper 
before the American Electrochemical Society at its sprin 
The purpose here is to compare and discuss the results, 
deavour to point out what they teach us. 

The full lines in the accompanying diagrams (Figs. 1 to € 
the ranges over which the results were actually measured ; 
lines are exterpolated, and therefore are only probable v: 
exterpolated values were checked at 2,000°C. and 1.40 
fixed relations. Although all the electrodes were very 1 
in diameter, they differed slightly, hence, for comparing 
correctly with each other, the results have all been rec 
exact diameter of $ а. For the same reason they have : 
reduced to a constant cold terminal temperature of 100 
current-densitie3 in some of these runs were extraordina 
may be of interest to mention that the electrodes behave 

The experimental results are given in Figs. 1 to 6. 


Carbon (Fig. 1).—As the current curve rises nearly п 
to the temperature, variations in current affect the 
siderably, and a current considerably greater than the 
which the lectrode was designed will tend greatly to | 
electrode within the walls. The electrical resistivits 
at first more rapidly, then less so, tending to become 
constant. А decreasing resistivity means that as the ‹ 
the electrode the heat generated per inch will become le 
the hot end and greater and greater at the cold end than: 
hence the colder half will be heated more rapidly. Thi 
nifies that the heat gradient will tend to approach a h 
from the hot end to near the cold one, and will then d 
This seems to be one of the causes of the burning of th 
in high-temperature furnaces in which carbon electro 
A falling resistivity is therefore an undesirable quality 
А rapidly rising one would be far better; this is the ca: 

The thermal conductivity increases (it does not d 
heen claimed by others) at first more rapidly, then less: 
to become more nearly constant. А rising thermal « 
an undesirable feature for electrode matcrials, as it 
the higher temperatures nearer to the colder end. | 
tunately, combines this feature with a falling resis 
which conduce to the same undesirable result. The cu! 
furthermore, show that the electrode voltage, which is 
of the power loss, also increases with the temperatur 
is slower and slower, tending to constancy. The chie 
far as our present knowledge goes, is that probably 
would be made by assuming this important quality t 
a constant —namelv, about 0-065 volt. The specifi 
is a true measure of the size of an electrode, decrease 


The title 13 altogether too comprehensive, considering the 
contents of the book. Even as a description of electrical 
power plant engineering the book 13 quite incomplete, and, 
without knowing anything of the author's position or career, 
one is led to assume that he 1s treating the subject, not from 
а point of view of live experience but from а purely academic 
standpoint. In our opinion the book is dear at a guinea. 

A. Нссн SEABROOK. 


Fire Insurance Handbook Ву W. S. Cores and Н. S. BELL. 

(London: C. & E. Layton.) lEs. nett. 

This book is stated in the preface to be a Fire Insurence 
Handbook, written for the insurance profession. It is an 
up-to-date compendium of the general practice and customs 
governing the complex subject of fire insurance, the settlement 
of losses alone excepted. The contents are arranged in alphe- 
betical order, so that no index is needed. The book will no 
doubt he found in every fire insurance office, as well as in the 
office of every fire insurance broker and surveyor, as a first 
reference book for the classification of risks and preliminary 
information in the numerous points which effect the premium 
rates. The fire surveyor will also find the technical hints 
given. for preparing “specifications”? of no little use, as 
“risks”? are Чайу becoming more and more complicated 
owing to the exacting requirements of the modern factory, 
mill and warehouse. Apart from special articles, which are 
for members of the insurance profession, there is a wealth of 
information for the engineer and architect, as well as for the 
commercial manager, on fire resisting construction for build- 
ings, heating by steam and water, fire alarms, sprinklers, fire 
extinguishing appliances, oil, gas and electricity. The layman 
will also find useful articles on '* Average,” “ Floating Insur- 
ances,” ‘ Warranty,’ “Insurable Interest" and other often 
but little appreciated points which may affect his policies 
more than perhaps he realises—until a loss occurs. The 
electrical engincer will note that electric lighting appears to be 
viewed most favourably by fire insurance offices; indeed, its 
use is insisted on in some special risks. 

The wiring rules of the Institution of Electrical Engineers 
are printed at length, and it is stated that `“ they are adopted 
hy almost all fire insurance companies.” The fatal fire at 
Messrs. Arding & Hobbs may suggest to the offices some modi- 
fication of their requirements on the lines of the older and more 
conservative Phamx Rules. We have looked up a number 
of subjects at random in this hendbook and find much special 
information clearly and tersely stated ; but some of the tech- 
nical matter necessarily already appears to require additions 
or ^inendments to bring it up to date. 

The success of the book depends entirelv on the reception 
given it by the fire insurance profession. We believe it will 


supply a want, and we expect a second edition will he called 
for very shortly. 


* Abstract of a Paper read before the American Insti 
Engineers. 


| їс Trans.” Amer. Electrochem. Soc., Vol. XVI., р. 
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and then more slowly, showing that carbon electrodes become rela- 
tively smaller for the higher temperatures. This is a good feature, 
and especially so for carbon, because such electrodes are much larger 
than those of other materials. 

Graphite (Fig. 2).—The current curve rises more rapidly at first 
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for graphite. This does not agree with usual comparisons, but is due 
to the fact that the heat is forced to the hot end more in iron than 
in graphite. The electrode voltage rises quite decidedly. This 
means that iron electrodes are relatively less economical in power at 
the higher than at the lower temperatures. The specific section also 
rises at about the same rate, showing 
that the size also becomes less favour- 
able at the higher temperatures. The 
test bars were cold rolled mild steel. 
Copper (Fig. 4).—These tests were 
the best of the series. The current 
curve rises extremely rapidly at first 
and then apparently tends rapidly 
toward the horizontal; it seems to be 
similar in shape to the one for iron at 
lower temperatures. It therefore ap- 
pears that this shape may perhaps 
be characteristic of the metals. The 
electrical resistivity rises very rapidly 
and in virtually а straight line. The 
heat will again be forced to the hot end. 
The thermal conductivity also falls, as 
in the case of iron, only toa greater 
degree. This and the rising resistivity 
should make copper a very suitable 
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electrode material for the temperatures 
. for which it could be used. The elec- 
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trode voltage rises in almost a straight 
line proportion. So does the specific 
section. It is therefore like iron in 
these respects. 

Compartsons.—In the Paper the 
author plots the above curves to the 
same scale in order to compare the 


s d 8 8 3 Я different materials witheach other quan- 
TEMPERATURE ES titatively. This shows, forexample, that 
Е:а. 1.—ELECTRODE PROPERTIES OF CARBON, at about 1,500°C. a graphite electrode 


than for carbon, and in this respect graphite apparently possesses 
properties more like those of the metals. Also it would appear that 
a graphite electrode is more sensitive to changes of current than is one 
of carbon. Graphite may be placed among the metals in the 
desirable quality of forcing the heat back to the hot end. 

. In thermal conductivity graphite differs decidedly from carbon 
(for which this curve rises), and is like the metals, The electrode 
voltage falls slightly, but seems to tend 
to what for all practical purposes may 
he assumed to be constant at about 
0:040 to 0-045 volts. As this isa measure 
of the loss, it follows that the loss per 
degree diminishes slightly with the tem- 
perature, instead of increasing, as it 
does with carbon. Graphite, therefore. 
із relatively to the temperature more 
economical of power at higher tempera- 
tures than it isat the lowerones. The 
Specific section may be assumed to be 
Constant at 0-007 sq. in. This means 
that the size of the electrode relatively 
to the temperature is practically the 
Same at high and low temperatures. 
and does not decrease per degree, as 
with carbon, 


Tron (Fig. 3).—The current curve 
shows a marked peculiarity in that it 
3 practically a horizontal line. ‘This 
13 due, no doubt, to the very rapidly 
rising resistivity. As the hot end be- 
comes hotter the resistance rises so 
rapidly that it cuts down the current 
again. Such an electrode is, therefore, 
nearly self-regulating for a constant 
Current. In the exterpolated (dotted) 
parts of these curves it has been 
assumed that the laws of variations 
Continue to be about the same, but 
it is not unlikely that with materials which melt, like metals, 
as distinguished from carbon and graphite, there may be decided 
changes of these physical properties at the melting point. 

lhe rapidly increasing resistivity is a very desirable feature, and 
forces the heat back to the hot end. The thermal conductivity falls, 
also a desirable feature. The mean thermal conductivity is less than 


will carry over three times as much 
current as will one of carbon of the same size ; iron will carry nearly 
seven times as much as carbon, whilst copper is enormously better 
than any of the others, its current capacity being about 45 times that 
of carbon. The relative inclinations of the curves of electrical resis- 
tivity make it appear as if they tended to meet at some very high 
temperature in a common point somewhat below graphite, at which 
point they would all have the same resistivity. At 1,400°С. the 
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TEMPERATURE С. | 
Fic. ?2— ELECTRODE PROPERTIES or GRAPHITE. 


relative values are about : Copper 1, iron 10, graphite 72, carbon 340. 
The thermal conductivities differ far less than the electrical resis- 
tivities ; moreover, the usual order is here reversed, graphite being 
now next to copper. They again all seem to tend to meet ina point, 
this time iron being the more central one. The relative values at 
1,400°C. are about : Copper 1, graphite 0-34, iron 0:22, carbon 0-17, 
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It may be repeated that a falling thermal conductivity is a good in view of the statements that graphite is much more was! 
feature and a rising опе is а bad опе ; also that а high thermal con- , power than is carbon Also it will be seen that graphite i: 
ductivity reduces the size of an electrode but increases the loss ; than carbon in both loss and size, especially in size. Copper 
hence it is a good or a bad quality depending upon which of the two | in both and carbon worse in both, while iron is closer to co 
economies one desires. both than it is to graphite. 

The curves of electrode voltage all show a tendency to rise, except This final comparison is shown in а practical way in Fi 


which the sizes and losses in el 
* of the different materials are d 
PE ECE SSE) ati enin 
| | р rent is assumed to be 10,000 amp 
pn ЕЕ НОВЫЕ FEE] оета temperatures) 40°C 
r NN In the first set, tothe ] 
length is made the same 
namely, 10 in.—hence the sect 
be different, and in the propo 
1, 6:6, 14-5 and 45, the same а 
given. The actual sizes in 
inches are: Copper 1-38, ir 
graphite 20-1, carbon 62. lt 
seen that the proportions foi 
are practically impossible. 
second set, to the right, th 
section is made the same, the 
being then different. They 
inches: 10, 1:51, 0-69, 0:22, 
which by 10 gives their relati 
based on copper. That for í 
again impossible, as are also 
graphite, and perhaps iron. 
in kilowatts per electrode 
cated by the lengths of t] 
black lines, which of coui 
equally well to either of 
sizes for the same material 
are, in kilowatts, about: 2 
5 Е. x 3 = я 46 and 3-1, or in the rati 
papi cb 5:0, 1-5 and 1. When the ra 
Fic, 3.—ELECTRODE PROPERTIES or IRON. section to the length is а со 
in this case, the length incre 
rapidly than the diameter. Hence,to give thecarbon electr 
able shape for handling, it must be made still larger, and coi 
зо. In comparing practical electrodes this feature should be c 


for graphite, which alone possesses the good property of a falling 
curve. The relative values at 1,400°C. are about: Copper 1, iron 
1:5, graphite 5, carbon 7-5. Specific section is a true measure of the 
size of an electrode when properly proportioned. For 1,400°C. the | and it will increase still more the difference between the s 
relative values are about : Copper 1, iron 6:6, graphite 14-6, carbon 45. | carbon and the others. It is evidently not proper to ler 


Actual Losses and Sizes.—The electrode voltage and the specific | carbon electrode of the section shown, so as to give it a be 
section are the two physical constants 


whioh the writer ggeria using instead ПЕД Ева юни HHHH аа 
of those formerly employed. Like FLUE БЕ ызаа ae att ++ = 
most other physical constants, they -HH -H -- - peer 

vary Somen liat with the temperature, i hd ЕЕ. ERE ЫЕ Nest DRE C D ШЕЕ ШЕ 
though some of them only very slightly ; НЕЕ BEB 2a Sno Hu НЕЕ E 
but they nevertheless belong correctly ene E: Ж ЩЫ ЕШ HH ЕЕ 4 
under the heading of physical constants, BNR cake у" ial. HH- anu PEE a 
which can for many calculations be 


ЕЕ EHE 
assumed to be constant, or have the ж pA MES (| таре IS — I > 
differences allowed for, just as is done НИ Ее вва TAE г 
with resistivities. The usually required КАТ IN B m i=- 


9 1500 
calculations may be considerably 


simplified and reduced to a mere simple gon 
multiplication by using instead a 

tabulated set of numbers. These TOMM 
values are given in Figs. 5 and 6. The 


BIN Sd ERE" AREE 
watts per ampere are merely the voltage “ ЕР. HEH 
between the Meo ends ot aed ЕЕЕ НЕ о 
when operating under the conditions AH Lr n Са HH -d|RH- HH H) 
in which there is no loss of furnace „| ЕЕ ARN AA mi TTE] 
ия ЕЕЕ 
figures, but are actually measured fee dii i 
during the test, while the figures for LLL ES EET AT E Баро HS BEIC ANNEE 
the sections рег ampere per inch length i Ae EREE Es Не 
are merely the cross-sections of the test ШИН A T a. 14-17 t- 
rods divided by the length of the elec- DN 
ide and by the amen eile [ШУ ү CE EE EL КЕЕ 
seen, therefore, that it is not at all 
necessary to determine or even to con- : 


gider either the electrical or the thermal Fic. 4.— ELECTRODE PROPERTIES or CoPpPER. 
conductivity in electrode problems if 

these simple data areathand. InFig.5thecurves have been drawn to 
different scales, so that they are nearly superimposed, thus enabling 
their relative inclinations or percentage values to be compared better 
with each other, while in Fig. 6 they have all been drawn to the same 
scale, во that they may be compared quantitatively. The loss for 
carbon is seen to be 1:55 times that for graphite, This is interesting 


"E ee с 


and to think that this merely means а small sacrifice 1 
Such a lengthening will evidently result in developing 
perature within the walls, perhaps much higher even thar 
temperature. This would be likely to burn out the f 
which would be fatal to successful operation. If it із n 
and shorter the proportions will be still worse, as is seen 
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right-hand illustration. Consequently, there seems nothing left to 


do but to make it much larger and longer. 


electrode) this correction factor is zero when the electrical resistivity 
varies according to а straight line law. The correct mean value then 


This brings out another wrong deduction which has been made by | is the arithmetic mean between the two extreme values at the two 
others, based on our former incorrect rules. Suppose the carbon | end temperatures. Also that the same is true when the thermal 


TEMPERATURE C 


Fic. 5.—LossEs AND Sizes. Superimposed. 


electrode in Fig. 7 had been made with the same section but 20 in. 
long; it is evident that a high temperature point, higher than that 
of the furnace, and probably very much so, would develop at а point 
somewhere between the furnace, and a point 10 in. from the cold end, 
because 10 in. is the correct length for that section. This would burn 
out the walls. The conclusion drawn from our former ideas was that 
the current-density was too high, when the fact is that the electrode 
was too long for that section. The current-density had nothing to 
do with the failure, because if the electrode had been made half as 


‚ long instead of as long again it would have been too cold and would 


have chilled the furnace, although the current-density was the same. 
Furthermore, if the electrode had been made half the section and 
length shown in Fig. 7, it would have operated properly even though 
the current-density had thereby been doubled. The current-density, 


on 
O 
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SAME LENGTH 


Fig, 7.—COMPARISON 07,31ZES AND Losses. 


SAME SECTION 


therefore, was not the cause of failure; it has often been made re- 
sponsible for faults which were really due entirely to errors in the 
length, | : | v^ 

Summary of Previous Discussions.—The description of this new 
way of attacking the problem of the proportioning of electrodes, 
Elven by the writer briefly in May, 1909, and more in detail in 
October, 1909, has given rise to long discussions and attacks. An 
Important part was an ingenious graphical method devised by Dr. 


А.Е. Kennelly,* for representing and studying the relations of the 


quantities involved. Concerning the temperature correction, Dr. 
Kennelly has shown in a very able Papert that under certain ap- 
proximate premises (including a uniform fall of temperature in the 


* " Trans." Amer. Electrochem. Soc., Vol. XVI.. p. 297. | 
T Read before the American Institute of Electrical Engineers at the 
present meeting. 


eh ee eae ра ае | 
ыы Р, 


resistivity alone varies in this way. 
Also that when both vary in this 


каш r4 ЕШ ЖӨ ИЕ ШЕШ ЕЕ ними 
з] la e|! | LLLALLLLIILLLLLLLLLLLLLLLLLLLLLLIEL way the total loss is least when half 
м || | | | | 1441$ of the heat flow at the cold end is 


joulean heat and the other half is 


ПЕЕВА Е ЖО ШЕ БИ ЕШ ИЕ Т ЖИ ЭР ШЕ ШП ЕЙ Б БЕ ЭЕ НЕ Р = а КЕПШ ӨЫ БЕ БЫ: lh mas. 
woot led {TT Se De E F. Roeber* haa attempted 
| LELHACAHIHHAANONC Cert te ert | — tbe complicated mathematical solu- 
muse] | TN | TT TP AT wel TT T era ТТТ | de bat ok m асе 
eet FI Ns ASRS ORCI e Woot pull gc. p. дөп ок пө ame зев ye: h 
ALI DELL Nel er ET T ета tivities vary according to a straight 
PT THA tt th NE хаттии {Tf Lat LII Пе law, and has carried it up to, 
eme | | М» | | tt | N TI SAT Eee As | ар but not including, the integration. 
EY -H ах HH HUC HM dg T IAT ТЧ 21 р Although this unfinished formula is 
Ам | | TT Pel TT TaT ы et А1161 ә probably too complicated for use in 
Н-611] practice by engincers, it shows that 
lvo Se So sh К ша шл gro tem: 
ee A e лены Б 
emu О А465 "Au et merely the numerical coefficient, and 
J A T 48015130] that the relations between the vari- 
HAHH aS A H H HH able factors remain the same. Dr. 
POCO Aa ee CT ee 1] Roeber also finds that when the elec- 
шинин / ару # PIT TT rte tt tt Tt et te g] trical conductivity is constant and 
ENE/ZABF AP ZEE NUR ШИ ШИШ ЖШ ШШ Ж ШШ И ШШШ БЕС the thermal conductivity alone varies 
ШЕШШУ, Tod esp us Esp EST p peg E oe dd by a straight line law, this compli- 
- 2и сабии ашны WATTS РЕН AMPERE.E — het cated formula reduces to the simple 

4 SECTION PER A HL ; | z ae z^ SAY. 
ТУ EEE APPELLEE] original one in the writer's Paper. 
COAL аген 
тА ТЕ ШШ ЖЕ |e И ШШЕ ШО ЭЕ ИШ ШЕ ШЕ ЖШ ЕШШ l interesting solution of the integration 


$ for the complete case when both 
conductivities vary by straight line 
laws, and gives the first two terms of 
the series of coefficients. This enables 
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TEMPERATURE C. 
Fic. 6.—LossES AND Sizes. Same scale. 


the correction factors to be determined when the conductivities 
and their variation with temperature are known. 


ЕХ Trans. » Amer. Electrochem. Soc., Vol. XVI., р. 363. 
T “f Trans." Amer. Electrochem. Soc., Vol. XVI., p. 304. 
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| | gratulate him, with the greatest enthusiasm, so much the more 
CORRESPONDENCE. . | ав he had reached his eminent success with the hardest work, 
A TELEPHONE RELAY | probably without the ‘modern aids, without using any bar- 


TO THE EDITOR OF THE ELECTRICIAN. 


retter measurements or oscillogram records, Аз I am working 
Sır: Mr. S. G. Brown has discovered quite a new field 


on the trans-European (especially London-Constantinople) 
| telephone transmission, permit me to point out some questions 


relating to telephone relays and microphones. І can only con- | relating to long-distance telephony. 
САтгз MICROPHONE. | 


DxckERTS MICROPHONE, 


pei мепур ПОРТ И И ИА 
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aia 
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M D SX e." a иара Ж. элү i 
: | 
4 
i 
5 y MM MH y Mt 
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| Г | 
taa’ Кк ! at Vt a nm “hy er Wag ie ux | | р 
EE de die xo Heec e ИШ 6 И i ehe net re e eh ee ne e e 
6 yy yak yy Motte. iod cd so: | 
Fic. 1.—MicRoPHOoNE RECORDS. 
Table I. 
Gáti' 8 microphóne. | Deckert’s microphone. Gáti's microphone. | Deckert’s microphone. 
The letter а (Hungarian). — 7 3. 1,188 ЕИ :8 km. cable, 4 mm. aerial. 
; 191 
In the single oscillograms the upper one is the in-coming current, the 15,750 microamperes ; 5.250 
lower one 18 the out-going current. | в " 4. 1,592 km.— 16 km. cable, 4 mm. aerial. ' 
1. 40$ km. line:' 8 km. paper cable and 4 mm. diameter bronze wire 265 _ Ке | 197 
aerial, | - 18,025 roamperes ; 7,000 
2,364 microamperes were received | 878 the same relation with aid 5. 2,110 km.=24 km. cable, 4 mm. aerial. 
from 16,625 microamperes out- ^ 6,125 óf Deckert microphone | | : : 
going current with aid of G.ti's | (comparison). 16,625 microamperes ; the incoming current is not meas 
а ak er T 6. 2,514 km. =30 km. cable, 4 mm. aerial. 
. 922 .-8 km. cable, 4 mm. aerial. к 
= P 484 297 е 5 microamperes. Nothing to be heard from D 
T 500 microamperes ; 7000" 21,87 


"mier 
Good acoustic result with Саі з microphone. i 
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The impression of Mr. S. G. Brown, “ that the carbon trans- 
mitter has been developed to its full extent," seems to be in- 
correct. I will not mention Messrs. Egner and Holmström, 
but my microphones, which are water-cooled, work with 
] ampere and speak to a distance of 2,500 km. on a 4 mm. 
diameter bronze wire circuit. The records are shown in Fig. 1 
and Table I. 

А 2,500 km. 4 mm. circuit corresponds to 3 L=10 4, in- 
stead of 3-3:5; the resistance of this circuit. (w=10 4) is 
15,000,000 ohms, instead of 15,000 ohms with the former micro- 
phones. That 1з, the new microphones overcome a line resis- 
tance which 1s 1,000 times more than before. 


20 


18} 


Мелоћ тз. 


4,02) 6,000 Am; 


According to Fig. 2, 15,000,000 ohms resistance represents 
4,030 km. 4-5 mm.. or 6,500 km. 5 mm. circuit. | 

I am not yet satisfied with these results. It is true “tbat 
ceaseless efforts have been directed to this спа by the engineers 
of the large telephone companies," but without success, the 
English National Telephone Co. excepted. But these companies 


with alternating current and inspected from. time to time at 
regular intervals. What strange, disturbing currents can run 
over lines which are never examined from this standpoint. 
Over 1,000 km. (4 mm. wires) these disturbing currents have a 
greater value than the talking currents themselves. What 
does а telephone relay do now ? It strengthens the disturbing 
currents and produces at the end of the circuit a terrible noise, 
in which the speech is not to be understood. | 


(1) 


Кто. 4. 


Table IlI.— Records of the Letter a (Hungarian) over Lines with aid of 
Giiti’s Telephone Repeater Relays (upper ones) and without Relays (the 
lower ones). 

1. 1.300 km. line (4 mm.). 
2. 1,700 km. line (4 mm.). 
The relay was connected after 900 km. G.iti’s microphones were used. 


3. 2,100 km. line (4 mm.). 


Therefore the Americans use telephone relays which are 
actuated from the strong talking currents. I have also con- 
structed some types of this relay. Fig. 4 and Table III. are 
the records. | 

Му opinion is that the relay of Mr. $. G. Brown (his Fig. 4) 
for this purpose 1s not yet applicable. 
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| (2) О | 
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Fic. 3. 
Table II.— Disturbing Currente on Various Telephone Circuits. 


l. 10 mm.— 126 тісгоатрегез. 2. 10 mm.— 360 писгоатрегез. 


were always shy regarding quantitative measurements, and the 
Breater number of them work still with values of direct-current 
resistance and number of turns of the coils, instead of high- 
frequency resistance and self-inductivity. 

I show in Fig. 3 and Table II. some records of disturbing 
currents which occur on the best Hungarian lines, measured 


3. 10 mm. = 360 microamperes. 4. 10mm.= 36 microampercs, 


The new microphones will hold very good services. I 
should be very glad to have some measured data for com- 
parison. If they work over 15 megohms it would be very useful 
to apply them to the London-Constantinople line. I should 
be pleased to try them over a 3,000 km. line. 

For alternating (high-frequency) telegraphy I find the 
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relays of Mr. S. G. Brown a wonderful help. Working on 
modern (highly self-inductive) cables, the resonating effect 
shuts out entirely the disturbing currents; in this caso, 
with aid of the relay, it is possible to actuate, for instance, a 
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ATMOSPHERIC POTENTIALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your article on “ Electricity in Agriculture," i 


i о issue хрет! \ in whic 

Siemens-Halske or Creed rapid-printing set. What it all means о: Jane 10, experimentsare described m bu 

I jh | were used to collect atmospheric electricity. Юг. Hóste: 
presume it is not necessary to explain more elaborately.— 


I am, &c., 


Budapest, VI. Hajos u. 33-35, June 25. BÉLA Gárr. 


in referring to these experiments, estimates the potenti: 
height of 800 ft. at a value of 25,000 volts and bases thi: 
on tests made at smaller heights with instruments read 


t е ; clt: 
LEAKANCE IN LOADED TELEPHONE CABLES, AND | '° p ™@ximum value of 5,000 volts 


THE ATTENUATION COEFFICIENT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Dr. Hóstermann is probably overestimating the pc 


at these heights as it 18 shown in experiments recently 
out by us, and published this year,* that the p 


Sin: Dr. Ebeling, in a recent communication to the * Elec- | gradient is considerably greater near the surface of th 


trotechnischer Verein,’* has drawn attention to the effect of 
leakanee on the value of the attenuation coefficient В, as 
especially evident in circuits where conductors of large section 
are adopted, and the following treatment of the subject, which 
has been for some considerable time on the tapis at Messrs. 
Siemens Bros. & Co.’s cable works, may not be inopportune 
at the present moment. Let the electrical values of the cable 
per unit length, determined at the periodicity and current 
strength which are assumed to represent the equivalent of the 
complex telephonic currents, be— 
R=the loop resistance of the conductor in ohms, 
r =the loop resistance of the loadance in ohms, 
К =the wire to wire capacity in microfarads. 
S =the leakance, wire to wire, in micromhos, 
L=the inductance of the loop in henrys, which is that of 
the cores plus that of the loadance, 
р = пп, where n is the frequency (750 co is that adopted 
by the British P.O.). 
Then if pL and pK are large compared with Rand 5 respect- 
ively, the formula for the attenuation coefficient becomes 
Bape A aa 
2 L "К 
As the loading coil is usually of a given size, its time con- 
stant, or its reciprocal r/L, may be taken as a constant, the 
inductance of the core being negligible in comparison with that 
of the loadance. It has also been found by actual testing 
that for any given material the ratio of leakance to capacity 
at any given frequency, or S/K, is also a constant; and con- 
verting the above formula we find 


B. oar [R+ itg) o] 


Differentiating with respect to L, and eauating to zero, the 


. iN 
minimum value is shown to occur when L=R / (1+к). in 
which special case Ri K 

B.1R=R gx 
L 

Inspection of these formule shows directly that there is a 
definite limit to the improvement obtainable by loading and 
how important it is, especially when R is small, to make the 
values of 7/L and S/K as small as possible. 

In the Channel telephone cable recently laid by Messrs. 
Siemens Bros. & Co.. »/L was 55, while 8/K for ordinary С.Р. 
cores is about 115. S K has been determined for numerous 
cores at. 750 ~ , of which the following are instances :— 


G.P. cores of various dimensions .......-. 111 to 120 
A special dielectric еее 17 to 30 
Solid paper under lead ............ een 11 
Paper and air with tinfoil under LR................ 6 
Vulcanised indiarubber core, new .......... 132 


Vulcanised indiarubber core, about five years old 210 


than at great heights, and that on this account estimate: 
value of the potential at any height based on the value 
potential gradient measured at lower levels and a: 
proportionality between the potential and height fr 
ground would give values of the potential exceedin 
actually existing. 


Our tests showed that the potential at 800 ft. wa 


15,000 volts and that values of 25,0C0 volts were rea 
heights of 1,500 ft. to 1,800 ft. The greatest potential: 
by us was 40,000 volts at about 3,000 ft. 


Our experiments are being continued, and we hope 


lish further results shortly. — We are, &c., 


London, Julv 4. А. J. Mak 


W. Mako 


FISCAL POLICY AND THE ELECTRICAL IND 


TO THE EDITOR OF THE ELECTRICIAN. 
Str: Ihave seen the letters in THE ELEcTRICIAN t 


mine. No one has taken up my challenge, as I kne 
long experience of such correspondence no one would. 
possible for any one who realises that imports of 

only be paid for by export of goods; and consequ 
if, by а duty, you stop goods from coming in, you 
the goods that used to pay for them from going out ; 
say that the employ ment you give with one hand vou 
with the other 
this to show that Tariff Reform would increase em 
I have shown how it would diminish it, and till some 
how it would increase it that proposition stands. | 


£ 
` 
( 


I say it 1з impossible for anyone wl 


would make the present unemployment worse. 1 

readers to observe that no one has taken up my 

and to draw their own conclusions.—I am &c., 
Birmingham, July 3. Grorce Ik 
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A NEW SELF-STARTING INDUCTION MOTOR. 


The Electric Construction Co., of London and Wolverhampton, 
have been experimenting for some time past with a new type of 
three-phase motor, the principal points of which are the absence of 
brushes, slip-rings, rotor cables or outside starter, and which, it is 
claimed, possesses all the well-known good characteristics of the 
wound rotor type without its drawbacks, The peculiar features of 
this new machine (which has been designed and patented by N. 
Pensabene-Perez) are the method of fixing the resistances to the 
rotor and the arrangement for cutting them out while the machine 
speeds up at starting. When the machine works at full speed there 
are no rubbing contacts whatever, во that no lifting or short-circuiting 
plugs or similar complicated arrangements are necessary. The 
revolving resistances are very compact, of strong mechanical con- 
struction, are totally enclosed in a cast-iron case, and are cut out 
either by hand or automatically. An important feature of the 
machine is that, being started through a large number of steps (from 
20 to 30 per phase), there is no sudden fluctuation of the current at 


E.C.C. SELF-STaRTING INDUCTION MOTOR. 


starting, but а gradual variation by small steps from the starting to 
the running value. The automatic type, considering the simplicity 
of its construction, is an important step forward in the development 
of induction motors. 

A long-distance control, as found necessary in the many applica- 
tions of electrical drive, is in this way accomplished at small expense, 
and with the most reliable means, by the simple operation of closing 
the stator main switch. The automatic type, being controlled by 
the speed, lends itself to a simple solution of the problem of prevent- 
ing a rush of current during the starting period. In fact, by a rational 
choice of spring-tension, frictional resistance and value of centrifugal 
forces, it is possible to keep the current approximately constant 
while the machine is speeding up. thus accomplishing what many 
complicated devices, in the case of hand control, are supposed to do. 
This motor is, from these various causes, less expensive than the 
ordinary slip-ring type, and, moreover, no starter or rotor cables are 
necessary. "These merits point to the success of the new type. 


BOROID, A SUBSTITUTE FOR CELLULOID. 


On Saturday last а demonstration to press representatives was 
given of the properties of a new substance which is intended to take 
the place of celluloid, particularly for cinematograph shows. This 
has been dubbed ** Boroid " and is being exploited in Great Britain 
by the Benobor Synd. Various thicknesses of the new material 
were subjected to tests which, while productive of fire in the case 
of celluloid samples, proved the complete non-inflamnmability of 
" Boroid." Lighted matches, cigarettes, cigars placed against the 
Substance produced no more than a black smoke, there being no 
sign of flare or flame. The material also withstood successfully 
the exceptionally severe test of the heat rays from the condenser 
in the lantern ; the film was clamped in *' the gate," and while sta- 
tionary, the full rays of the lamp were turned on to it. In ordinary 
cinematograph work the film is kept constantly moving. and the 
shutter before the condenser is never raised until the film is in 
motion; similarly it is lowered before the film is stopped. The 

Boroid " specimen withstood the concentrated rays of а 60 ampere 
arc light for 10 minutes, and when examined showed no sign of 
burning, blistering or discolouration of any kind. The celluloid 


specimen subjected to the same test fired in 2 seconds. The positive 
carbon, while red hot, was also held against the same piece of film, 
which merely melted and gave off a thin white smoke. The mate- 
rial has been produced mainly with the idea of its taking the place 
of ordinary celluloid in cinematograph films, but we understand 
that it can be moulded into any desired shape. Samples of the 
material stamped out in rectangular plates about 1 in. thick to act 
as a substitute for window glass were shown. The material ia 
stated to be a good insulator, and steps will be taken to produce 
imitation ivory and porcelain specimens for electrica) accessories. 


SOUTH AFRICAN ELECTRIC LIGHTING AND POWER 
REGULATIONS. 


On the advice of the Executive Council, the Government of Cape Colony 
has made additional regulations under the Electric Lighting and Power 
Act of 1905 for securing the safety of the public, and also certain altera- 
tions to existing regulations. The added and altered regulations, which 
are set out below, came into force on May Ist :— 


ADDITIONAL REGULATIONS (FOR MoToRMEN). 


1. No person under 21 years of age, and no person who is not physically 
fit, and has not had actual experience in driving as learner, and instruc- 
tion in the working of all appliances under the driver's control over a 
period lengthy enough to ensure his complete familiarity with their 
functions and use, shall be employed as a motorman or be permitted to 
operate an electric tramcar. 

2. If it shall appear, after inquiry made, that any accident has occurred 
through the default of а motorman, the Government may call upon the 
vadertakers to dismiss such motorman from their service as motorman, 
ia which case he shall not be re-employed as a motorman, except with the 
consent of the Government first obtained. 

3. The Government Electrical Inspector, or any person authorised by 
him in writing under his hand, may from time to time take such steps as 
he may deem necessary to assure himself that any motorman is properly 
qualified for the performance of his duties by requiring such motorman 
to operate one or more of the appliances on an electric tramcar, or other- 
wise to test his fitness as a motorman within the requirements of the 
regulations, and if the motorman is found to be unfit for such duties, the 
undertakers shall thereupon be prohibited from again employing him 
as motorman until he is properly qualified. 


ALTERATIONS TO REGULATIONS. 


Section 2, sub-section (3).— Where the supply is for incandescent lamps 
in series :— 

(a) The consumer's wires forming the connections to the incandescent 
lamps, or otherwise, in connection with the supply, shall be completely 
enclosed in strong metal casing, and this casing, together with the switches 
and lampholders, if metallic, shall be efficiently connected with earth. 

(b) Switches, efficient fuses or other automatic cut-outs to protect the 
circuits from excess of current shall be provided, and all switches and 
cut-outs shall be во enclosed and protected that there shall be no danger 
of any shock being obtained in the ordinary handling thereof, or of any 
fire being caused by their normal or abnormal action. 

Where the supply is for any special purpose other than those above- 
mentioned or where the pressure of the supply exceeds the limits of 
medium pressure, it shall be subject to such other regulations as the 
Governor may from time to time prescribe. 

4. An extra high-pressure supply shall not be given to any consumcr’s 
premises other than a factory, a workshop, a mine, a quarry, clectric trac- 
tion works, water works or sewerage or drainage works, and no such 
supply shall be given except with the consent of the Government and 
subject to such regulations as the Governor may prescribe. 

16. Every support for an overhead line shall be of durable material and 
shall be properly stayed against forces due to wind pressure, change of 
direction of the line, or unequal lengths of span. The factor of safety 
shall be for overhead lines at least 5 and for iron or steel structures at 
least 6. taking the maximum possible wind pressure at 30 Ib. per 
square foot. 

27. Application for permission to employ any overhead line for high 
pressure or extra high pressure must be made to the Government, and, 
if approved, such special regulations shall be prescribed by the Governor 
as he may consider necessary or desirable in cach case. 

34. Sub-stations shall be established in suitable places, and shall be 
in the sole occupation and charge of the undertakers.  Sub.stations 
shall be erected above ground wherever possible, but where necessarily 
underground due provision shall be made for ventilation and drainage. 

45. И any consumer is dissatisfied with the action of the undertakers 
in refusing to give, or in discontinuing, or in not recommencing the supply 
of energy to his premises, the wires and fittings of the consumer shall, on 
his application, and on payment of the prescribed fec, be tested for the 
existence of leakage by the Government electrical inspector; and if the 
inspector's report is favourable the supply shall not be withheld by the 
undertakers by reason of supposed leakage. This regulation shall be 
endorsed on every notice given under the provisions of either of the two 
last preceding regulations. 

48. Where the pressure of a supply between the adjacent conductors 
of a three- wire system of mains exceeds 125 volts, the intermediate con- 
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ductor shall be connected with carth, in accordance with the following 
conditions :— 

(а) The connection with carth of the intermediate conductor shall be 
made at one point only on cach distinct circuit, namely, at the generating 
station, sub-station or transformer, and the insulation of the circuit shall 
be efficiently maintained at all other parts. 

(b) The current from the intermediate conductor to earth shall be con- 
tinuously recorded, and if it at any time exceed one thousandth part of 
the maximum supply current, steps shall be immediately taken to improve 
the insulation of the system, 


ELECTRIC FOUNTAINS. 


Iluminated electric fountains are now no novelty, and many 
have found their way into the houses of the wealthy and into restau- 
rants in most great cities. Ап electrically operated fountain appears, 
however, to be something new. and the idea of utilising a small 
motor-operated pump to circulate water round and round an огпа- 
mental basin via а number of jets should appeal to many. The 
Electric Fountain Co. have introduced a fountain which employs a 
vertical spindle motor and a valveless rotary pump for throwing 
water upwards from a number of jets grouped in a pleasing fashion. 


FOUNTAIN. 


ELECTRIC 


The same water is kept constantly on the move, and the fountain 
The power consump- 
tion is about 60 watts and either alternating-current or direct- 
current motors can be used, The adjoining illustration shows that 


is therefore independent of the supply mains. 


the fountain is compact and ornamental in appearance. 


PARLIAMENTARY INTELLIGENCE. 


Р.О. TELEGRAPHS AND TELEPHONES. 


In the House of Commons on Friday a discussion arose on the three 


wen 


essential that there should be a capital account to start the P.O. 
phone system. While a capital account was created for the telepl 
whereas it did not exist for the present extension of the telegraphs, 
plication was created, as it was difficult to decide in any given cas 
much expenditure on an underground cable used by both telegrap 
telephone should be treated as being for the telegraph, and so paid. 
the annual vote, and how much for the telephone, &nd so provid 
out of the telephone capital account. The matter could not be t 
as а whole and put into capital. If that was done it would me: 
re-creation of the capital account which Parliament dispensed w 
years ago. If they put it all to annual expenditure they would be 

a false impression of what was the actual cost of creating the Post 
telephone service. They must discriminate. As soon as the № 
Telephone Co.’s system had been purchased by the Post Office, a 
initial capital expenditure had come to an end, then, as in the case 
telegraphs, a sinking fund would be created, and the telephones, 
telegraphs, would revert to the normal system of finance, and 

expenditure, whether for permanent or for temporary purposes, 
be met out of the annual votes of Parliament. In the matter. 
marine telegraphs the Post Office acted as agent for the cable con 
and paid over to them the amounts received, less Post Office charg 


POST OFFICE AND NATIONAL TELEPHONE CO. 


In the House of Commons on Tuesday the Postmaster-General 
in reply to a question, that the general conditions of the purchase 
National Telephone Co.’s plant were settled by the agreement of 
1905. The purchase will take effect from Dec. 31, 1911. Arran} 
were being made to ensure the transfer on or as soon as possible a 
date of purchase. The preparation of an inventory of the cor 
plant had been discussed with the company, and. it was hoped 
would shortly be put in hand, and that it would be found possible 
Post Office check on the inventory to proceed concurrently - 
preparation. 


LONDON ELECTRIC RAILWAYS AMALGAMATION 


The Bill for the amalgamation of the Baker-street & Water 
Great Northern, Piccadilly & Brompton and the Charing Cross. |; 
Hampstead Railways was considered last week by the Comm 
Unopposed Bills of the House of Commons. 

Mr. Bonner MAURICE, agent for the Bill, explained that the с 
had been working practically as one for some time, and the obj 
Bill was to bring about a complete amalgamation of the three co! 

After a brief discussion of the question of workmen’s tickets 
was passed and ordered for third reading. 


BAKER STREET & WATERLOO RAILWAY BILI 


On Thursday last week this Bill came before the Committee of t 
of Commons on Unopposed Bills. In the Bill power was sought 
a subway at the Oxford-circus station. It is intended to co 
moving staircase, or escalator, 120 ft. long, from the station pl 
the street level, by which passengers will be able to ascend with 
ing for the ordinary lifts. The cscalator is in operation in Am 
this is the first application of the principle by an English railw 
plans for the proposed work require the approva! of the Board 
he Bill was ordered to be reported for third reading. 


WIMBLEDON & SUTTON RAILWAY BILL. 


The Select. Committee of the House of Commons (preside 
Mr. Ashton) last week found the preamble of this Bill proved. 


GLASGOW GAS CONSOLIDATION BILL. 


A House of Lords Committee. presided over by the Duke ¢ 
has passed the preamble of this Bill. The Committee al 
Corporation to create a reserve fund for their gas underti 
refused to grant power to devote surplus gas profits to reli 
'The Corporation have also obtained authority to charge ditlen 
in favour of large consumers. 


reports of the Public Accounts Committee, and in reply to some criti- 
cism of the Post Office accounts, 

The PostTMASTER-GENERAL (Mr. Н. Samuel) said that when the tele- 
graphs were taken over from the companies by the State in 1870 Parlia- 
ment voted £10,000,000 for the purchase and development of the system, 
and that sum, having been voted from borrowed moneys, had been 
regarded as capital expenditure. Ц should have been repaid year by 
усаг out of the profits of the tclegraphs, but as they had not yielded а 
profit the £10,000,000 stands as capital liability. As soon as the pur- 
chase was complete, and large extensions had been made, the telegraphs 
reverted to the normal system of the Post Office, and all the future exten- 
sions of the system were paid for out of the annual vote. Therefore, no 
addition was made to the orivinal capital account. There was no con- 
cealment as to the loss on the telegraphs. The total deficiency at 

Dec. 31 last was £1,046.757. The relation of the Post Office to the tele- 
phones were at the moment much the same as to the telegraphs when 
they were taken over by the State. Vast sums were being expended on 
the creation of a Post Office telephone system, and other vast sums would 
be required in the next two or three vears to pay the National Telephone 

Co. what is determined to be the value of their plant. So long as that 

immense capital expenditure was being made it was obviously impossible 

that it should be defrayed out of the annual vote, and, therefore, it was 


HANDSWORTH URBAN DISTRICT COUNCIL B 


On Tuesday this Bill, which authorises the construction of 
tramways, &c., came before a Select Committee of the House ol 
Opposition was offered to certain clauses by Birmingham t 
who are promoting a bill for the extension of their area. — The | 
however, decided to postpone the consideration of the Bill for 
or until a decision was come to on the preamble of the F 
Extension Order. 


CAMBUSLANG and ARDROSSAN ELECTRIC LIGHTING 


On Friday a House of Commons Committee (presided ove 
Kimber) considered the bill for confirming the Provisional 
moted by Lanarkshire County Council for an extension of t 
lighting area at Cambuslang. The Caledonian Railway (t 
have a protective clause inserted providing that any additic 
that might be incurred by the company when rebuilding or a 
bridges carrying roads over the railway by reason of the exis 
electric cables of the County Council should be repaid by 
Council. 
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On behalf of the promoters № was contended that if any alteration or 
modification of the general law regulating clectrical undertakings were 
necessary it oucht to be dealt with in a public general act and not in a 
local order. 

The Committee decided that special protection should not be given to 
the company under the order, but the Chairman expressed the opinion 
that if the point had come up as a general question, as it doubtless might 
in the future, great consideration would have to be given to both views. 

The same decision applied to the Ardrossan Electric Lighting Order. 


Metropolitan Railway Bill.—Last week the Unopposed Private 
Bill Committee of the House of Commons passed this Bill, which autho- 
rises the Metropolitan Railway Co. to acquire additional lands for 
their undertaking, to construct (in coniunction with the City & South 
London and the Great Northern & City Railways! a subway at Moorgate- 
street connecting the stations of the three companies, and to enlarge and 
jmprove Baker-street station, &c. 

London Electric Supply Bill.—Mr. Brunner, Mr. James Parker and 
Sir Thomas Hickman have been nominated members of the House of 
Commons Select Committee to consider this Bill. 


LEGAL INTELLIGENCE. 


ла Со 


Neal» & Lyons v. City of Birmingham Tramways Co. (Ltd.) 


On Fridav last Mr. Justice Swinfen Eady heard а motion on behalf of 
fessrs, W. Neale and Mark Lyons for an injunction against the City of 
Birmingham Tramway Co. and Messrs. E. Gareke, J. А. Christie, С. C. 
Cunningham, С. Hilton and J. А. Lycett (directors of the company) to 
restrain them from acting on а resolution passed at an extraordinary 
me: ting of the company on May 19 last (and confirmed on June 9) that 
out of the accumulated profits of the company £4 per share be paid to the 
holders of 6,047 fully-prid ordinary shares of the company by way of 
reduetion of capital. 

Mr. Beermaster, К.С. (with whom was Mr. Tyldesley Jones), for 
plaintiffs, contended that the resolution was ultra vires. "That was not 
a reduction of capital. It was а resolution which purported to be passed 
under special powers obtained first by an act of 1880, and next by an Act 
of 1908, enabling the company by special resolution to return its capital. 
© His Lonpsuir : By the reduction of the capital ? 

Mr. BUCKMASTER said the real question was whether the powers con- 
ferred by the statute enabled the company to pass the resolution return- 
ing to certain members only of one class of shareholders money that had 
been paid up on their shares. Plaintiffs’ submission was that they did 
not, and that the statute only permitted the return of money to all classes 
of shireholders, and not to certain members only. "he motion would be 
treated as the trial of the action. The object of the resolution was to 
alter the rights of the ordinary shareholders who had paid in full, so that 
with regard to future dividends they should stand on the same footing 
ax those shareholders with only £l paid up. That was a resolution whieh 
could not be passed under the section, the essential feature of which was 
that the money which was capable of being returned was money which 
must be available for distribution аз dividend among the shareholders. 

Мг. GoRE Browse, К.С, for the company, contended that the resolu- 
tion was in accordance with the rights of the shareholders under the Act 
of Parliament. The company had power to return a portion of its profits 
to its shareholders in accordance with their rights in the capital of the 
company. If that were lawful, the Court could not interfere. 

His Lorpsuip, in giving judgment, said the holders of the 6,047 shares 
complained of the resolution, their point being that the remaining 
ordinary shareholders were using their voting power to resolve that the 
6,047 sharcholders be repaid £4 per share, to the intent that those share- 
holders who had received the full dividend on their £5 might henceforth 
receive a dividend on only £1; and they contended that the case was 
not within sec. 40 of the Companies’ Consolidation Act, 1998. He had 
no discretion to exercise in considering whether the company ought or 
ought not to do what they now proposed to do. ‘The only point for him 
to consider was whether thev had the legal power to do so. The sum to 

returned was а sum of undivided profits, which, with the sanction of 
the sharcholders, might be distributed among the sharcholders in the 
shape of dividend or of bonus. In his opinion this particular form of 
repayment was allowed by the Act, and therefore the motion failed. Ніз 
lordship added that though that might appear somewhat hard on the 
shareholders who objected, they had taken their shares subject to that 
liability being paid off. | 

The motion was accordingly dismissed, with costs. 


Metal Filament Lamp Patents. 

On Friday last the action of Osram Lamp Works (Ltd.) v. С. M. Buddy 
& Co. came before Мг. Justice Parker on a motion to discharge an order 
for trying the case with reference to two patents in the same action. 

Mr. BocsrrELD, K.C. who (with Mr. T. Terrell, К.С.) appeared. for 
defendants in support of the motion, said his application was to discharge 
an order made in chambers joining the two patents in one action. The 
question that arose was entirely a question of the convenience of the trial 
and was not with them a mere question of costs. Defendants objected 
to the two patents being litigated together, because that course would 
Involve a great deal of difficulty. The real question was how far it was 


convenient or even desirable with reasonable lucidity to try the two 
questions together. ‘The action was brought originally on one patent— 
the general patent of principle. Then a summons was taken out for 
leave to amend the writ so as to include a second patent, and leave was 
given. That patent dealt with an entirely different matter to the subject 
of the first patent. The first related to the manufacture of metal fila- 
ments of tungsten, the principle being to mix a metallic powder with 
carbon, then chemically to discharge the carbon and so obtain a filament 
of tungsten. The second patent related to the attachment of the fila- 
ments to the “ leads’ that went through the glass. He submitted that 
the manufacture of the filament and its method of attachment were 
entirely different, and depended upon entirely different. considerations. 
It was not at all probable that the evidence given at the trial with 
reference to the one patent would have апу reference to the other patent. 
The joining of the two might result in the saving of a little in cost, but 
that was not the important matter. The two patents were owned by 
plaintiffs, and the defendants were the same in both cases and the lamp 
was the same lamp, but in the first case the allegation was general and in 
no way was the connection of the filament included. The connection 
was alleged to infringe another of plaintiffs’ patents which was entirely 
different. Under those circumstances he submitted there was sufficient 
difference to induce his lordship to say that it was not a good thing to 
bring the two together in one action. The alternative he suggested was 
to let the two actions ко on together, and trv first the question in the one 
case and then the question in the other. ‘The plaintitfs had chosen to 
divide them at the start, and though he saw the expedieney of them 
coming on side by side and the distinet advantage of both being tried by 
the same judge, the specitications confirmed the totally different nature 
of the two claims, and he contended they should not be joined in one 
action. 

Mr. WALTER, K.C., who (with Mr. Colefax) represented plaintiffs, said 
that both patents were in connection with a particular filament. Тһе 
second patent related to the amalgamation of that particular filament 
with another metal so as to form the lead. The evidence must neces- 
sarily be much the same in both actions. The same experts would be 
called and the general history of the thing would be the same. The two 
patents were owned by the same plaintiffs, the actions were against the 
same defendants and had reference to the identical filament. "The ques- 
tion would largely involve the properties of tungsten, and there would be 
avery large saving of time and cost if both the patents were tried together. 

Mr. Justice Parker sud that he was not satistied that апу essential 
inconvenience would be caused by trying the two actions tegether and 
prima facie it was convenient that they should be tricd together. He 
dismissed the application, with costs. 


Tramway By-Laws. 


Before a Divisional Court last week a motion was made on behalf of 
the National Motor Carriage & Horse Owners’ Accident & Insurance 
Union, for а rule nisi calling on Manchester Corporation to show cause 
why a writ of mandamus should not be issucd requiring them to frame 
by-laws under the Manchester Corporation Tramways Act, 1900. 

Mr. Forges LaNkEsTER, K.C., for applicants, stated that in 1900 the 
Corporation acquired the tramways and got powers to make further 
lines and to use electric power. The Bill was opposed by his clients on 
the ground that tramways could not be worked by electricity in the 
central parts of Manchester without danger to the horse traffic and con- 
siderable inconvenience to other tratio. To secure the withdrawal of 
that opposition it was agreed that the clause on which applicants now 
relied should be inserted in the Bil. Under that clause the Corporation 
took powers to make by-laws prescribing the distances that must inter- 
vene between tramears. For two years nothing was done under the 
section. Then the present applicants moved in the matter, and even- 
tually the Corporation passed à by-law directing that the distances 
should be as the police regulations provided. 

Mr. Justice CHANNELL: Je the point whether the by-law deputing it 
to the police to say what the distances should be satistics the clause of the 
statute ? 

Mr. LANKESTER : Yes. 

Mr. Justice CHANNELL: I think vou can take the rule upon that. I 
don't express any opinion, but it seems to be а point for discussion. 


Electricity Supply and Gas Accounts. 


In the Glasgow Sheriff Court last week, Mr. Sheriff Scott Moncrieff was 
asked bv the liquidator of Hutson & Sons (Ltd.) (Mr. J. M. Ross, С.А.) to 
restrain Glasgow Corporation, whose accounts for gas and electricity 
supplied to the company’s works were admitted to be in arrear, from 
cutting off the supplies. It was contended that the Corporation, by 
threatening to cut off supplies, were endeavouring to enforce payment of 
their accounts and thereby secure an illegal preference, while they wero 
only entitled to rank for their claim as ordinary creditors. The Corpora- 
tion, by their threatened action would also deprive the liquidator of the 
supplies of gas and electricity which were necessary for earrving on the 
company's business, and which he was entitled to get on undertaking to 
pay for what was consumed subsequent to the date of liduidation. —— 

For the Corporation, it Was objected that the application was made in the 
name of the liquidator and not in that of the company as required by the 
Companies Acts. It was also denied that the Corporation were seeking a 
preference, The Corporation were empowered by statute to cut off 
supplies for overdue accounts and, therefore, were within their rights in 
exercising their statutory powers, 

The Sheriff refused the interdict sought. 
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Workmen’s Compensation. 


In the Shoreditch (London) County Court on Tuesday an application 
was made by Fredk. Statham Sharpe, cable jointer, for a continuance of 
the payment of compensation by Shoreditch Council. Applicant was 
injured whilst working at the Council’s electricity works in Dec., 1908. He 
had earned 37s. 64. a week, and was paid half- wages until April I9, 1910, 
when the insurance company pleaded that he was cured and declined to 
pay more. For applicant it was said he tried to work, but had to give it 
up. It wassnegested that the Council should give him a light job. 

After hearing evidence, Judge Bray said he thought the insurance 
company might send him away for a month, and then the Council might 
try the experiment of giving him light work. The hearing was adjourned 
for that purpose. 


Burslem and Longton. The salary is £500 per annum, with an 
allowance of £10 per year for local travelling expenses. 

Mr. M. W. J. Fry has been appointed Professor of Natural Philo- 
sophy at Trinity College, Dublin. 

Mr. E. C. C. Baly, F. R.S., Assistant Professor of Chemistry and 
Lecturer on Spectroscopy at University College, London, has been 
appointed Grant Professor of Chemistry at the University of 
Liverpool. 

Mr. John D. Coales, D.Sc., A.M.LE.E., of the Birmingham Uni. 


versity, has been appointed principal of the Wolverhampton 
Technical School. 


Mr. А. В. Owen, manager of the Thames steamboat service, ha: 
been appointed tramway and mains claims superintendent by Londor 
County Council, in succession to the late Mr. J. Glover, at £500 a year 


The First Commissioner of His Majesty's Works has appointe 
Mr. Howard McFerran to be chief engineer in succession to Mr. E. G 
Rivers, I.5.0., resigned. 

Mr. G. Bartholomew, charge engineer at Woolwich, has resigne 
to take up a similar position with the Electric Supply Corpn. 

Mr. C. G. Habgood, of Bristol, has been appointed junior enginee 


at Wednesbury electricity works in place of Mr. Geo. Garratt 
resigned. 


Babcock & Wilcox (Ltd.) v. Edwin Danks & Co. (Oldbury) (Ltd.) 


On Wednesday and yesterday (Thursday) Мг. Justice Warrington 
heard this action, which was brought to restrain ‘defendants from in- 
fringing letters patent No. 20,779 of 1898, granted to plaintiffs and 
Mr. J. H. Harrison for improvements in gas combustion chambers for 
steam boilers and other furnaces. After hearing evidence, His Lordship 
came to the conclusion that plaintiffs had failed to establish infringement, 
and dismissed their action with costs. The defendants’ counterclaim, 
Which attacked the validity of the patent, was also dismissed with costs. 


Sunderland & District Electric Tramways (Ltd.)—On Friday 
Mr. Justice Swinfen Eady granted an order to appoint а receiver and 
manager in а first debenture holder's action. A receiver and manager 
in respect of a second debenture holder's action had been appointed, and 
the same gentleman was appointed in the present action. 


Мг. Е. J. Walsh, of York, has been appointed mains assistant : 
Leith. 

Mr. L. Hulbert, late of the sales department of the Marylebor 
Borough Council, has taken up an appointment as sales manager t 
Messrs. Pooley & Austin. 

Bermondsey (London) Council has appointed G. H. Endaco 


(Chingford) arc lamp repairer to the electricity undertaking. The 
were 122 applications. 


Postal Telegraph Со. versus Bell Telephone Со. (New Mexico), 


From Las Cruces, New Mexico, under date June 25, 1910, we learn 
that the Postal Telegraph Co. (of New York) has obtained an injunction 
against a subsidiary Bell Telephone Co. in New Mexico for violation of 
a contract which the Postal Со. made with an independent tele. 
phone company last July for five усагз by which the Postal Co. 
reached a number of towns in New Mexico by an extension of its service 
from El Paso to Silver City. New Mexico. That contract still has more 
than four years to тип. A few weeks ago the New Mexico subsidiary Bell 
Telephone Co. bought out the independent telephone company with which 
the Postal Со. had this contract, and then the subsidiary Bell Company 
notified the Postal Со. that the contract would be repudiated on July 1 
and connection cut off. The Postal Co. has obtained an injunction 
against such repudiation from the district court at Silver City, and has 
set up that this action is due to a conspiracy between the Western Union 
and Bell Telephone Companies to suppress telegraphic competition 
between El Paso, Silver City, and intervening towns and other parts of 
the country. The validity of the combination of the American Tele- 
phone & Telegraph Co. and the Western Union is, we understand, directly 
attacked by this action. 


EDUCATIONAL NOTICES. 


City and Guilds of London Institute.—The entrance examinativ 
of the City and Guilds Central Technical College, Exhibition-roa 
S.W., and the City and Guilds Technical College, Finsbury, JUR 
are held in September, and the sessions commence in October. 

Both institutions provide courses of instruction in engineeri! 
chemistry, mechanics and mathematics, &c. Particulars of entrar 
examinations, scholarships and courses of study may be obtain 
from the respective colleges or at the head offices of the Institu 
Gresham College, Basinghall-street, London, Е.С. The Cent 
Technical College is intended for higher technical instruction - 
day students not under 16 years of age, preparing to become ci: 
mechanical or electrical engineers, chemical or other manufactur 
and teachers. The college is a school of the University of Lond 
and forms the engineering section of the Imperial College of Scien 
The courses of the study for the associateship of the Institute co 
a period of three years. 

The City and Guilds Technical College at Finsbury (London. E. 
is designed for day students preparing to enter engineering : 
chemical industries and for those who have already served 
apprenticeship and also for evening students. The day course 
mechanical or electrical engineering cover two years and thosc 
chemistry three years. 


Heriot-Watt College (Edinburgh).— This college provides theoret 
and practical training for mechanical, electrical and mining e 
neers, technical chemists, brewers, &c.. and printers and publish 
The training for engineers consists of three years in the college ar 
three years’ apprenticeship on the “ Sandwich” system in а | 
engineering works, The course in mining extends over two ye 
and the training is also recognised by the University of London 
the B.Sc. degree in mining. Complete courses of instruction. ext 
ing over four years,-are provided for students studying for the fel 
ship of the Institute of Chemistry, &c. Ап entrance bursary of 
will be offered for competition on Sept. 27 and 28 nest. 
ticulars of fees, &c., may be obtained from the principal, Mr. 4 
Laurie, M.A., D.Sc. 


Armstrong College.—Newcastle-on-Tyne Corporation have dec 
to make an extra grant to this college of £1.500 per annum far 
years, 


Imperial College of Science.—In December last the London Co 
Council decided to make a maintenance grant of £8,000 to 
college іп return for the privilege of nominating 25 students fo! 
year's free instruction. 

These studentships are now to be filled for the first time, but 
advanced students, qualified to enter on the fourth year of the ¢ 
should apply. Candidates must be ordinarily resident in the Adı 
trative County of London, and must be students at an institution ! 
maintained, or approved by the Council. No examination W 
adopted for the final selection of the students from the applic: 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Governors of Robert Gordon'« Technical College (Aberdeen) 
tre about to appoint an engineer graduate of distinction as head of 
the engineering department of the college. Salary £500 per annum. 
Applications to the principal (Mr. Chas. Stewart, M.A.), by July 16. 

Applications will be received until Sept. 10 for appointment to 
the Henry Overton Wills Chair of Physics at Bristol University. 
Salary £600 per annum. Particulars from the Registrar. 


Bombay Corporation require an executive engineer with know- 
ledge of all branches of municipal engineering, including lighting 
and electricity. Minimum monthly salary R.1,200 (£80), maximum 
В. 2.000 (£133. 6s. 84.). Applications to Mr. G. Midgley Taylor, 
Caxton House, Westminster, S. W., by July 31. 


A professor of pure and applied chemistry is required at the 
Municipal Technical Institute, Belfast. Salary £350, increasing to 


£400. Particulars from the Principal. Applications by noon 
July 20. 


On Wednesday Salford Corporation appointed Mr. Н. J. Hawkins, 
deputy borough electrical engineer, to the position of borough elec. 
trical engineer at a salary of £500, rising by annual increments of £50 
to £700 per annum. 


Salford Council have also appointed Mr. H. J. Roseoe, of London, 
superintendent of the hired motor department of the electricity 
undertaking at £120 per annum. 


Mr. C. Н. Yeaman, the electrical enyineer to the old borough of 
Hanley, has been appointed electrical engineer to the new county 
borough of Stoke-on-Trent, which includes Stoke-on-Trent, Hanley, 
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received. The studentships will be awarded on consideration of the 
past records of the candidates, the recommendations of their teachers, 
the course of study they intend to follow, and generally upon their fit- 
ness for advanced study in science applied to industry. Applications 
(which will not be considered after July 9) on forms to be obtained from 
the Education Officer, London County Council, Victoria-embankment, 
W.C. 


BRITISH AND COLONIAL. 


Aecrington.— The Council are recommended to light Burnley-road 
electrically from the overhead wires on the tramway route. 


Army Pageant Lighting.—During the evening performances the 
grounds of Fulham Palace (London) were lighted by arc lamps, 
metal filament lamps and searchlights, as follows :— 

Twenty British Westinghouse “ Arcturus ” flame arcs, 10-ampere 
візе, burning four in series on a 200-volt 50-period а.-с. circuit. Metal 
filament lamps for lighting the grand stand and two 40-ampere search- 
lights were used for illuminating the performances. 

Australasia.—At the annual meeting of the Electrical Employers’ 
Association of N.S.W., recently, Mr. E. J. Erskine was elected 
president for the ensuing year. The vice-presidents are Mr. A. J. 
Hanson and Mr. J. E. Donoghue, and the secretary is Mr. R. Burgin. 

The ** Australian Mining Standard " says Terang Shire Council have 
decided to put in additional plant'and to substitute incandescent electric 
lamps for the arc lamps at present used for street lighting. 

New plant is being put in at the Golden Horn gold mine, Charters 
Towers (Queensland), including a Siemens dynamo, driven by a 122 н.р. 
gas engine, for lighting the minc. 

New apparatus for treatment of slimes at the Cassilis Gold Mine, Gipps- 
land (Victoria) includes electrically-driven centrifugal sand pumps. 

Port Pirie (S. Australia) Council have adopted a report by their Light- 
ing committee in favour of electric lighting in the town, and have 
instructed the committee to appoint an expert to advise them on the 
subject. 

Bispham.—The Council have approved of an electric lighting 
scheme prepared by Mr. J. W. Speight. 


Bray (Ireland).-- The electrical engineer (Mr. W. J. U. Sowter) 
has recommended the Council to adopt the following revised scale 
of charging for electric current :— 

Residences, private hotels, boarding houses, publie institutions and 
churches, hotels open only during the summer months and shops closing 
at or before 8 p.m. five nights per week, 6d. per unit. 

Shops with licensed premises attached and a portion open until 11 p.m. 
throughout the week, railway and all outside arc lighting where separate 
meters are fixed, 5d. рег unit. 

Clubs, licensed. hotels open throughout the year, and publie houses 
lighted entirely by electricity, 414. per unit. 

General flat rate for all other classes 6d. per unit. 

Bridlington.—The L.G. Board have sanctioned a loan of £2,975 for 
the extension of the electricity undertaking, repayable in 17 years. 

Buckhaven (N.B.)—Fife Electric Power & Lighting Co. notify that 
they propose to apply for a provisional order for this district. The 
Council have decided to oppose. | 

Carlisle.—An inquiry was held on Wednesday into the application 
of the Council for sanction to borrow £19,600 for extensions of the 
electricity undertaking, of which £14,600 was for generating plant, 
&e., and £5,000 for new cables. The Inspector (Mr. Н. Ross Hooper) 
pointed out, in the course of the proceedings. that the undertaking 
had no reserve fund, and he strongly urged them to stop paying 
pud torelief of rates untilthe undertaking had been made financially 
Sound. 


Castleford (Yorks.)—The Council have decided to engage an elec- 
trical engineer to report on the question of electricity supply. 

Customs Duties.—It has been decided that Marconi disc condensers 
are subject (as electric appliances, n.o.e.) to import duty of 30 per 
cent. ad val. under the New Zealand General Tariff and to 20 per 
cent. if of British manufacture. 

Under the new customs tariff of the Dominican Republic, pro- 
mulgated on Jan. 1 last, electrical machinery and apparatus (except 
lamps and fans) are subject to import duty of 10 per cent. ad. val., 
instead of the former rate of 73:8 per cent. 

Darwen.—The charge for electric current for traction has been 
fixed at 14d. per unit, less 21 per cent. 


Derby.—The action brought against the Corporation by Messrs. 
R. W. Blackwell & Co., the contractors for the local tramways, has 
been settled by the payment to Messrs. Blackwell of £732. 10s.. 
being half the amount of the penalties deducted by the Corporation, 
each party defraying its own costs. 

Droitwich.—Mr. К. T. Evered, having inquired whether the Council 
would assent to an application for a provisional electric lighting 
order, a resolution has been passed to oppose any electric lighting 
на on the вгоппа that it would be detrimental to the рав under- 

ng. 
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Electrical Exhibition.—Woolwich Council are desirous of hearing 
from manufacturers, electrical contractors and others who may be 
desirous of submitting any electrical apparatus or speciality for 
exhibition purposes in connection with their central office and 
showroom which will be opened in a few days. Offers should be 
addressed to the Borough Electrical Engineer, Town Hall, Woolwich. 


Grimsby.—The L.G. Board have sanctioned a loan of £1,420 for 
providing lampposts, &c., for street lighting. 


Hackney (London).—Negotiations are proceeding between the 
electricity department and Messrs. Lewis Berger & Sons, who 
already take 300,000 units per annum, and are about to complete 
the electrification of their factory. They will require about 500.000 
units per annum and are disposed to make a three years’ contract. 


Hampstead (London).—Last week the Council adopted a recom- 
mendation of the Lighting committee in favour of lighting the whole 
of the lamps in the borough (wherever possible) by two 35-watt elec- 
tric filament lamps at £2. 5s. per annum (and where more powerful 
lamps are needed at an extra charge of 10s. per annum for each extra 
35- watt) until the capital cost of conversion is repaid, and thereafter 
at £1. 10s. per lamp (with extra for more powerful lamps). The 237 
lamps in the Belsize, Fawley-road, Mill-lane and West-end groups of 
roads are to be converted from gas to electric lighting. each lantern 
being fitted with two 35-watt lamps, at an estimated cost of £1,580. 


Heston and Isleworth.—70 additional gas lamps are to be adapted 
for electric lighting, and the estimated saving by the conversion is 
£199. 14s. 104. per annum. 

By increasing the number of 50 c.p. electric strcet lamps from 226 to 
206 the average cost will be reduced from £3. 18s. 74. to £3, which is 
within 2s. 114. of the recently reduced figure for gas lamps averaging 
30 to 40 c.p. 

After meeting all expenses, excluding any pavment for the use of the 
Baths Hall, there was a net balance of £1. 14s. 6d. on the recent electrical 
exhibition. 

Hull.—The city engineer has been instructed to prepare drawings 
and specifications for the extension of the Anlaby-road car shed so 
as to accommodate 24 cars, at а cost of £7,300, and also for the 
extension of the Hedon-road tramway to the entrance to the new 
Joint Dock. 


Inverkeithing.—The Fife Tramway & Power Co. notify that they 
intend to apply for a provisional order for this district. | 


Islington (London).—The Council have adopted the recommen- 
dations of the borough electrical engineer (Mr. Gay) as to increasing 
the capacity of the mains at an estimated cost of £19,872 and also 
the construction of a new switchboard at a eost of about £3,000. 


Leek.—On the recommendation of the Lighting committee it 
has been decided to increase the price of current for lighting by 4d. 
per unit on all flat rates, and consumers on the maximum demand 
system will be charged 7d. per unit for the first hour and 3d. per 
unit after. 


Littleborough.—An unopposed inquiry was held here last week 
into the Council's application for sanction to borrow £3.500 for the 
equipment of a transformer sub-station and for laying a distributing 
network. The Council will take current in bulk from Rochdale 
Corporation. 


L.C.C. Tramways.—On Friday last the running of through cars 
from Moorgate-street to Whipps Cross, on the border of Epping 
Forest, was commenced. The fare is 4d. | 


London County Council.—On Tuesday it was agreed to sanction 
loans of £10,665 and £5,236 to Hammersmith for electricity purposes. 

Ploughs.—1t was agreed that the assembling and fitting of the car 
ploughs required for 40 electric cars should be carried out by direct 
labour under the management of the Highways committee. 

Electricity Meters,—Having considered the draft order proposed to be 
made by the Board of Trade in pursuance of Sec. 11 of the Electric 
Lighting Act, 1909, defining the limits of error to be allowed for electricity 
meters, the Highways committee recommended that no observations be 
offered on the proposed order. 


Maldens and Coombe.— The Council have instructed Mesars. 
Handcock & Dykes to report on the question of electricity supply in 
this district. 

National Electrical Manufacturers’ Association.—The next com- 
mittee meeting will be held at Balfour House, Finsbury-pavement, 
E.C., on 12th inst., at 2:30 p.m. i 


Obituary.—We regret to announce the death of the Hon. Maurice 
Gifford. C.M.G., of Boothby Hall, Lincs., a director of the British 
Columbia Electric Railway Co. and other public companies 

The death is also announced of Mr. Frederic Nell, a well-known 
hydraulic engineer, of 46, Queen Victoria-street, London. E.C., and 
who was associated with many electrical schemes in the early days 
of the industry. 
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Personal.—On Friday evening last a complimentary bohemian 
concert was held at Holborn Restaurant to mark the retirement of 
Mr. Alfred Eames, С.1.5.0., Controller of the Central Telegraph 
Office at St. Martins-le-Grand, after more than half-a-century's 
strenuous work. Prior to the concert Mr. and Mrs. Eames held a 
reception in one of the salons, and many old friends availed them- 
selves of the opportunity to tender them their good wishes. | 

At the concert Sir Matthew Nathan, G.C. M.G., Secretary to the Pos 
Office, presided, and was supported by several heads of departments, 
including Mr. А. Е. King, second secretary ; Мг. А. М. Ogilvie, under- 
secretary ; and Mr. А. G. Leonard, assistant secretary. The Postmaster- 
General was able to be present for a short period, 

Sir MarrHEW NATHAN said it was sad the staff should be losing so 
sympathetic a chief, the department so able an administrator, and the 
State so valuable a servant. But it was cause for gladness that on the 
eve of his retirement he should be singled out for high honour. Мг. 
Eames had grown up and grown old in the service of electric telegraphy. 
That practical science came to its majority when Mr. Eames, a boy of 
12, joined the Electric Telegraph Co., and in 1870, when the private 
companies were taken over by the Government Mr. Eames commenced а 
service which had lasted for 40 vears. He began as an operator at the 
lowest rung of the ladder, and he left it as Controller at the top. The 
staff under Mr. Eames had increased from 500 to 4,500. 

Mr. Н. SAMUEL, Postmaster-General, said Mr. Eames was remarkable 
for the fact that he had risen to a high position in a Government depart- 
ment, although he was born south of the Tweed. He found at the Home 
Office all the four heads were Scotsmen (laughter). Mr. Eames had 
watched the growth of telegraphy from its infaney to full development. 
Mr. Eames had seen vast improvements in the telegraphic service, and in 
his personal dealings with his staff he had proved that official relations 
might nevertheless be friendly. 

Mr. Eames brietly returned thanks, ап] said he would not like to go 
away without saving how grateful he was for the lovalty and hearty co- 
operation, and willing assistance which had been given him by every- 
body. i | | 

Presentation.—Bournemouth tramway staff have presented a 
pair of prismatic binoculars to Mr. Е. T. Olding. late гаће super- 
intendent, who is leaving for Queensland. | | 


Salford. —Sub-committees of the Electricity and Tramways com- 
mittees have arranged that electric current is supplied for traction 
at the present rate (1.34. per unit) up to 7.000.000 units per annum ; 
for all units in excess the charge will be Id. per unit. | 


School Lighting.—The Education committee of the L.C.C. are to 
invite tenders for wiring the Sherington-street School, Greenwich. 


Shoreditch (London).—The Council have concluded agreements 
for supplying a number of large consumers with electricity for light- 
ing and power. including Messrs. J. Rotherham & Co. and Messrs. 
Stollwerck Bros. (for three years), Messrs. Waterlow & Sons (seven 
years), and the London Theatre of Varieties (five years). In Messrs. 
Waterlow's agreement a special coa! clause is inserted, making the 
price per unit dependent on the price. 


Smoke Abatement.—A deputation from the Smoke Abatement 
League recently waited upon the Presideat of the Local Govern- 


ment Board (Mr. J. Burns) in regard to enforcing the law as to the 
smoke nuisance, &с. 


In the course of his reply, Mr. Burns said that he was opposed to the 
allocation of the profits on gas undertakings in relief of rates, as the 
effect of that was to make gas dearer than it ought to be, and зо pre- 
vented its freer us» as an illuminant and heater. The contentions of 
the deputation were that penalties should be increased, that central 
control and inspection should go hand in hand with local administration, 
that. there should be general, as distinct from local, action both in regard 
to penalties and standards of smoke, and that there should be national 
and uniform supervision as against intermittent action on the part of a 
few public-spirited local authorities. Finally, they asked that areas 
outside cities should have similar penalties to the cities which they 
adjoined, so that à man could not get over the border and escape from 
smoke liabilities and responsibilities. Mr. Burns associated himself 
with the practical object of the deputation. He believed that. much 
improvement could be accomplished if employers would give practical 
and technical instruction to their stokers, and afterwards some little 
encouragement in the shape of extra wages. There were several difti- 
culties to be faced. At present legislation, with the exception of Not- 
tingham, struck only at the factory, the workshop and large under- 
takings. He agreed that legislation should be made possible in many 
of the directions they had indicated, but they had not dealt with one 
of the chief causes of smoke nuisance—namely, the domestic house. 1n 
that matter he anticipated more from general progress than from legis- 
lation. Great progress had been made in the designing of furnaces, 
and electric and gas power was gradually taking the place of detached 
and badly constructed factory boilers and smoky chimneys. All those 
improvements were a step in the direction of abating the smoke nuisance 
to which they had not perhaps attached sufficient importance. Whilst 
there were in Greater London about 35,000 factories and workshops, the 
dwelling houses numbered 1,000,000. Unless anthracite was insisted 
upon (which he thought impossible) for everv one of those 1,000,000 
houses, reform could only be looked for by the education of publie 
opinion. Reform was coming more rapidly than some people thought, 


in the shape of improved stoves and grates and by the supersesi 
the coal grate and heater by gas and electricity. He hoped that th 
was not far distant when manufacturers would be able to obtain | 
for their factories and workshops from some central works, where 


bustion could be much more easily controlled than it now was i 
smaller units. 


South Afriea.—Johannesburg Municipality are in the marki 
poles. cross-arms and fittings, in connection with electric lig 
extensions. | 

Two large h.-t. generators will be required in connection wit 
proposed scheme for transferring the Natal Government Rai 
generating station to Durban municipality. 

An electric winder has becn ordered from England for the Cind 
Deep mine. 

Southend-on-Sea.—On the recommendation of the Light 
ways committee, the Corporation have approved an agreement 
the Southend & Colchester Light Railways Co. for an arrang: 
in regard to the mutual conveyance of passenger and parcels 
on the light railway between Prittlewell and Victoria Corac 
between Prittlewe!l and Rochford. 


Stevenage.— The Council have asked the Board of Trade 
further extension of their 1902 Electric Lighting Order. as ne 
tions are proceeding with the Electric Supply Corpn. and \ 
Crompton & Co. with regard to the erection and equipment à 
tricity works. 

Torquay.—The Corporation have adopted a recommendation 
Tramway committee not to consent to the conversion of th 
tramways from the surface contact to the overhead system 
in the event of negotiations with the Tramway Co. failing t: 
about a sitisfactory arrangement the committee have be 
powered to refer the matter to arbitration. 

Mr. Pikk, chairman of the Tramway committee, stated that th 
carrying out the Council's instructions, and were pursuing the 1 
tions. They did not apprehend that the trams would stop on 
next, and he had no doubt that the matter would come out all rigi 


Warrington.—The salary of the tramways manager (Mi 
Te'fer) has been increased to £234 per annum. 

Wednesbury.—*)n Monday the Council approved an agr 
fur continuing the appointment of Mr. William Fennell. с 
and manager of the electricity works, for three years at £ 
two years and £300 for the third year. 

West Hartlepool.—The question of the purchase of certain : 
of the Hartlepools tramways by the corporation was again di 
by the Council on Wednesday, when it decided to retain cou 
the arbitration proceedings. 

Wigan.— The price of electric energy for traction has been 
from ld. to Id. per unit as from April 1 last. 


Winchester.—The City Council, which has decided to риге 
local electricity works, has notified that it wil! apply for a pre 
order to extend the area of supply so as to include the who! 
city, and also certain portions of the rural district of Win 
including Chileomb, Easton. Compton, Twyford, Wecke, L 
Abbots Barton, Headbourne Worthy, King's Worthy, &c. 

Wireless Telegraph Notes.—The installation of wirele 
graphy. which the Spanish Government have organised 
Canary Islands is approaching completion. The Popp syst 
it is reported, been adopted, and the radius of communic 
claimed to be 3.000 miles. The management of the st: 
Puntales is in French hands, and it is stated that messa; 
already beea successfully received in Paris from this statio 

The Australian Commonwealth authorities are linking u 
with the mainland by wireless telegraphy. The above conn 
in addition to the adoption by the Commonwealth Govert 
the recommendations of the Conference for linking up th 
islands in the Pacific by wireless. High-power stations а 
erected at Sydney, Doubtless Bay (N.Z.), Suva and Осел 
and smaller stations in the New Hebrides and the Solomons 

Amongst the important lines of steamships now being | 
with wireless telegraph apparatus are the vessels of the Ort 
the“ Otranto ” being the first vessel to be completed 

Through the mishap to the '* Trieste," concerning who: 
abouts and fate great anxiety was shown over a long pe 
attention of several Governments has been directly draw 
subject of the wireless equipment of all passenger ships. 
the " Trieste” was never off the regular steamer ocean 
word was heard of her from June 14 to July 1. 


Wireless Telephone Note.—To the “ Glasgow Herald " 
day Mr. C. R. Gibson contributed a popularly-written artic 
achievements and prospects of wireless telephony. 


Woolwich.— Electric supply mains are to be extended а 
mated cost of £27 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d, post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 


Tramways Employs’ Philanthropic Fund took place last weck at 
Twickenham. Mr. A. Н. Stanley (general manager) was present, and 
Mrs. Stanley presented the prize. 

The Manchester Corporation Tramway employés sports took 
place on two evenings last week at Fallowfield. The weather was 
cold and unsettled. 


Annual Outing.—The staff and employés of Tunbridge Wells elec- 
tricity der a tment had their annual outing last week. 

The party travelled by train to Portsmouth and partook of luncheon 
and tea at the Speedwell Hotel. Mr. J. W. Beauchamp (borough 
electrical engineer), who occupied the chair, said he regretted that Mr. 
Boot, consulting electrical engineer to the Corporation, was unable to 
be present. They were reaping the advantage of the new machinery 
installed last vear under Mr. Boot’s supervision. Mr. Beauchamp also 
spoke of the excellent work carried out by the local wiring contractors, 
who were represented amongst the guests. He looked forward. con- 
fidently to the success of the electricity undertaking. 

Mr. J. P. SrRANGE (for the contractors) said he trusted the good 
feeling between the electricity department and the contractors would 
be strengthened in future. 


FOREIGN. 

Austria.—The Minister of Railways has granted to the Meran and 
Bozen communal authorities а eoncession for the construction and 
working of a light electric railway in Meran. 

China.— Consul Golfe (Nanking) writes in his annual report that 
an electric light company with native capital was formed early in 
1909, machinery being obtained from the U.K. It is hoped to 
commence supply during the current year, 

Denmark. —('onsul Liddell reports that a scheme is being planned 
for the construction of an electric railway between Aarhuus and 
Randers (Jutland) and the supply of electricity in the districts en 
route A similar scheme is proposed for the district between Laa- 
land and Falster. with a power station at Maribo. 


Patent Law in Holland.—It is announced that the new patent law 
has been passed by the Second Chamber of the States General and 
is almost certain to be adopted by the First Chamber within the year. 
There is a clause for the granting of compulsory licences at the end 
of three years fur patents which have not been worked by the inven- 
tora in the kingdom, and another requiring compulsory working 
either by the patentee or his licensee within five years from the date 
of grant of the patent. 


Fortuguece East Africa.— The “ British and South African Export 
Gazette ” states that plant and material will shortly be required for 
а complete telephone service for Lourenço Marques. 

Russia.—The Russian Budget for 1910 includes sums of 5.848.000 
roubles (£617,289) for construction and repair of telegraph and tele- 
phone lines and 65,156,714 roubles (£6,877.653) for extensions of 
and rolling stock, &e., for State railways. 

Consul H. M. Grove (Moscow) states that Saratoff (at which town 
there is а great demand for electrical material of all sorts) із very 
largely inhabited by Germans. British firms desiring to do business 
in Saratoff should write in German, quoting in marks or roubles. 


Spain.— The report of Mr. A. Robertson (second secretary to H.M. 
Embassy at Madrid) for 1909 states that action has been taken in 
Madrid against commercial travellers for contravening а provision 
In the Industrial Contribution Law of 1896, that “sellers of articles 
of novelty of all kinds who keep no open establishment, but receive 
orders with the right to sell in the whole peninsula," must pay 
1,500 pesetas (£55. 115.) for the privilege. 

Imports into Spain for 1909, 1908 and 1907 respectively included. the 
following : Dynamos, electric motors, &c., up to 400 kilos in weight, 
£113,486, £101,142 and £97,977; from 401 to 2,500 kilos, £149,031, 
£124,839 and £137,555 ; from 2,501 to 5.000 kilos, £22,852. £27,311 and 
£15,094; over 5,000 kilos, £149,031, £127,724 and £64,865. Electric 
Wire over ] em. thick, £61,460, £80,433 and £241,812. 

Vice-Consul Lovelace (Gijon) says the U.K. is holding its own аз 
regards exports of machinery in general to this district, but no headway 
ìs being made in electrical machinery and appliances, although these 
goods are being imported in ever-increasine quantities from Germany. 

Viec-Consul Castro (Coreubion) savs the "Brens river supplies sufficient 
power for the publie electricilighting of the towrs of Се and Coreubion, 


and the acetylene gas works at. Brens obtain 6,000 n.r. from the Ezare 
Waterfall, about 6 miles distant. 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bath.—At the meeting of the Council on Tuesday the chairman of 
the Electric Light committee (Mr. H. T. Hatt) presented the accounts 
for the past year. 


After paving expenses and providing for interest ап] sinking fund,there — 


was a deficit of £1,400 on the year’s working ; but, owing to calling upon 
reserve and suspense funds, the sum recommended to be raised from the 
next general district rate was only £580. Mr. Hatt said the loss was 
mainly due to а rapid change over to metal filament lamps. In 1908 they 
paid off a £30,000 loan, and thus their expenditure and repayment 
of capital would be £3,000 а year less than now, while the action of the 
new lamps would prevent the need of increased powcr to supply additional 
eustomers. 

Burnley.— Total receipts of the electricity department for the 
year ended March 31 was £22,998. 

Works costs, management expenses, &c., were £11,912. Gross profit 
was £11,085. and after paving interest on loans (£2,781) and sinking fund 
(£4,141), and providing for depreciation (£648), &c., there was a surplus 
of £3,500, which has been applied in relief of rates. £114,000 has been 
borrowed for the undertaking, and £30,430 paid off, leaving £83,570. 
Units sold were 3,249,387 (223,395 for power, 749,145 for private and 
7.522 
in 1909 ; works costs were 0-621d. per unit (against 0-640d.), and the 
total costs (including interest‘and sinking fund) 1.3924. (against 1-335d.) 
There are 998 consumers (against 864), with the equivalent of 72.908 
30 watt lamps connected (against 64.692). There ме motors of 7103 
в.н.р. connected (against 591 в.н.р.) : the load factor was 20:93 per cent. 
(against 22-75 per cent.), and the maximum load was 2,0410 kw.. against 
1,890 kw. The units sold for lighting increased by 12-77 and for power 
bv 17:54 per cent. ; but there was a small decrease (0-81 per cent.) in the 
traction sales. Lamps connected show an increase of 12-68 per cent. 
The increase in capita] expended was £11,649 (for boiler house plant, а 
190 kw. generating set, condensers, &c.). 


Chester.— The income from the sale of electricity diving the vear 
ended March 31 was £18.212, including £10.021 from private con- 
sumers for lighting, £594 for power, £3.867 for public lighting and 
£2.324 for traction. 

‘Total working expenses were £9,710, leaving gross profit £9,253. In- 
terest came to £3,794 and sinking fund to 48.424. £1,108 wes trans- 
ferred to renewals fund and the balance (£848) placed to reserve. 
Capital expended is £122,380, an increase of £4,089, 2,293,669 units 
were generated, 1,010,675 sold to private consumers, 492,296 supplied to 


for public lighting, and 2,269,325 for traction), against 3,148.875 > 


З + 


ublic lamps (197 ares and 719 incandescents) and 366,102 to the trom- - 
р | 


wavs department. The maximum supply demanded was 1,400 Ку. 
Works costs per unit sold were 090-6284. (same as in 1909) and total costs 
0:935d. (against 0-086. ). 

The tratlic revenue of the tramways department was £12,038, and the 
total income £12,464. Working ex penses were £7,999. 163. leaving gross 
profit £4,464. 103. ЗІ. Interest absorbed £2,784, sinking fund 51.018. 
and the balance (£707) was placed to reserve. Capital expended is 
£82,785, against £82,813 in 1909, 2,080,706 passengers were carried 
(against 2,075,590), the car-miles run 346,701 (342,313) and the total 
number of units uscd 306,102 (against 335,830). 


Glasgow.—The total receipts of the tramwavs department. for 
the year ended May 31 were £806.720 (against £802.750 in. 1908.9), 
and the traffic receipts were £893,591 (against £889.530), 

Working expenses were £502,911 (against £005,617), leaving a balance 
of £393.809 (against £387,133). Adding interest on surplus. revenue 
account, &c., the gross surplus was £431,549 (416.924). Deducting 
rental of Govan and Ibrox tramways (£5,073), proportion of receipts due 
to Paisley lines (£4.668), interest. (£72.280), sinking fund (£85.086), 
income tax (£15,985), depreciation (£110,688), permanent way renewals 
(£82,918) and parliamentary expenses (£1,814), the net surplus was 
£53,028 (agriinst £66,275), which has been transferred to the common good, 
The average traffic revenue per car-mile has been reduced from 10-2624. 
ќо 10-225d. The amounts expended on rates and taxes, third party 
insurance, permanent way maintenance, and repairs to cars show a 
decrease of £1,175, £3,385, £1.243 and £3,725 respectively. The balance 
of tramway debt owing to the Common Good is £2,534,687, and the 
balance standing at credit of depreciation and permanent way renewals 
fund is £1,537,641, and at credit of general reserve fund £68,375. The 
total length of single track is 195 m. 1 fur. and 103 vds. There are 
486 top-covered cars, 206 standard cars and 111 converted horse cars, 
total 803. The car-miles run during the year were 20,074,016, and the 
number of passengers carried. 222,730,571. The percentage of working 
expenses to receipts was 56-083. The average working expenses рег 
car-mile (excluding power) was 5:343d., and including power 5-755d. 

Hammersmith (London).—The net income from the sale of electric 
eurrent to private consumers during the year ended March 31 was 
£44,756. 12%. 3d.. and with publie lighting revenue (£5.642). meter 
rent and miscellaneous receipts the total income was £53.433 (against 
£55.981). | 

Working expenses were £28,278, and included £14.09? for generation, 
£2,787 for repairs and maintenanee, £3,666 for distribution. £1.407 for 
publie lamp maintenance, £2,593 for manavement and £2,669 for rates 
and taxes. Gross profit was £25,155, and after providing for interest 
(£3,482), redemption of loan capital (£12,491), accruing loan charges, &c., 
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there was a net profit of £3,483 (against £4,904). 

£321,601, an increase of £10,250, but the net debt is only £246,298. 
7,054,924 units were sold (against 6,762,861), and the average price 
obtained was 1:54. (1-57d.) per unit for public and 1:694. (1:784.) for 
private lighting. There are 2,577 consumers (against 2,336), and there 
are 386 motors, with the equivalent of 4,587 H.p., connected to the mains, 
against 339 motors of 2,665 н.в. There are 191 arcs, 63 small arcs and 
521 incandescent lamps for public lighting. The maximum supply 
demanded is 4,653 kw. 

The borough accountant (Mr. А. G. Kecen), reporting on the accounts, 
states that the balance of accumulated profit is £850. 18s. 6d., which has 
been arrived at after writing off amount of loan still unredeemed in 
respect of plant disposed of (£4,461) and also meeting balance of cost of 
new turbo-alternator (£2,408), making a total charge against appropria- 
tion of profit account for the year of £6,869. 


Hull.—The income of the tramways department for the year 
ended March was £136,985. 


Working expenses were £86,008, and after paying interest (£13,776), 
loan repay ment charges (£10,287), contributions towards eost of widen- 
ing streets (£2,527), and income-tax (£1,355), there was a surplus of 
£22,942, out of which £16,000 has been voted to relief of rates, leaving 
£6,942 to be transferred to reserve. 


The capital outlay is 


Manchester.—The traffic revenue of the municipal tramways 


department for the year ended March 31 was £777,219, miscellaneous 


receipts were £8,546, and parcels revenue £2,264 ; total £788,029. 

Total working expenses were £511,070, including £225,932 for traffic 
expenses, £74,101 for general expenses, £87,466 for repairs and main- 
tenance and £123,571 for power. Gross profit was £276,959. Interest 
(£53,500), income tax (£5,661), rent of leased lines (£25,753), &с., were 
paid, leaving £196,283. Sinking fund (£47,215) and provision for re- 
serve, renewals and depreciation (£70,021) were also шеф. £75,000 was 
applied in aid of rates, and the balance (£4,047. 10s. 14.) in street im- 
provements round the infirmary. The lines open for traffic aggregate 
nearly 182 miles of single track, of which 876 yds. were opened last vear. 
159,049,096 passengers were carried, against 155,011,884 in 1908-9, and 
17,161,774 car-miles run (17,316,753). Gross capital expenditure 1s 
£1,957,594, against £1,837,090. 

Newcastle-on-Tyne.— The accounts of the tramways department 
for the year ended March 31 were approved by the Corporation last 
week. 

The income was £203,339. 4s., but £5,727 had to be paid to the Tyne- 
side Tramways and Tramroads Co., leaving £197,611. 18s. 7d., against 
£197,885. 4s. Od. After paying working expenses and providing for 
interest and sinking fund, there was a balance of £15,156 which was carried 
to reserve and renewals fund. 

The chairman of the Tramways committee (Mr. RobpaEns), in review- 
ing the accounts, said that during the nine years the trams had been 
running they had paid £264,144 off their debt., and had a reserve of 
£75,272. If they deducted these two sums from the original debt the 
balance was £836,501. 

Oldham.—The report of the borough electrical engineer (Mr. S. 
Wilmott Newington) states that the capital expended on the elec- 
tricity undertaking to March 3] was £295,476, ап increase of £6.205 
during the past year. 

The gross revenue was £41,915 and the expenditure £21,772, leaving 
£20,143 to meet interest (£7,686), sinking fund (£8,237) and interest trans- 
ferred to sinking fund (£1,824), showing a net profit of £2,203 to be carried 
forward. 1,859,799 units were sold for lighting and power (against 
1,174,067) and the revenue showed an increase of £1,134 ; 3,860,532 units 
were sold for traction (against 4,335,972), and the revenue showed a de- 
crease of £3,347. There are 1,226 consumers (against 1,038), and the 
equivalent of 164,360 8 c.p. lamps is connected (against 146,113). The 
maximum supply demanded was 1,476 kw. (against 1,363 kw.), and the 
load factor was 19-68 percent. (against 21-73 per cent.) Works costs were 


0-6724. (against 0-677d.) per unit sold, and the total costs 0-908d. (against 
0-910d.). 


Sheffleld.— The accounts of the electric supply department for 
the year ended March 25 have been issued and show total receipts 
from the sale of electricity for lighting power, heiting, &с., of 
£70,641, а decrease of £2,232. 

Gross expenditure was £24,354 (against £25,026) and gross profit 
£51,142 (against £52,702). After providing for interest and sinking fund, 
&c., there was a deficit of £2,035. "There was а drop in receipts for light- 
ing (from £53,117 to £46,265) and there was a decrease of 312,150 in the 
units sold for lighting owing to increased use of metal filament lamps ; 
but there was an increase of £4,593 in receipts for power (from £18,891 to 
£23,484), and of £131 for heating. 

The chief engineer and manager (Mr. $ E. Fedden) considers that the 
decrease in the units sold for lighting will probably continue for some 
time, but as the new connections for the vear were 299, against 217 in 
1908-9, the department was already beginning to benefit by the reduction 
in cost to the consumer, and it is expected that the inerease in revenue 
from new connections during next year will counterbalance further 
reductions from installations changing over to metal filament lamps, so 
that the lighting revenue during the current year should not be less than 
this year. ‘The power side of the account was as satisfactory as the light 

side is the reverse. The figures showed а continuous growth. ‘The 
power units show an increase of about 1,500,000 over last year's sales, and 
it is anticipated that there will be a still greater increase during the coming 


year. Most of the large manufacturing concerns in the city find it to 


their advantage to take a supply of electrical energy from the Corporation 
mains. It is also expected that several electric smelting furnaces will 
be connected during the vear, thus largely increasing the power load. 


The total number of units sold was 10,317,933, compared with 9,029,741. 


The net decrease in the total revenue was £2,232. Reductions were 


effected during the year in generation, distribution and management 
costs. Total costs show a decrease of £672. 


Total cost per unit was 
brought down to 0-574., or 0-09d. less than last year. 


TRADE NOTES AND NOTICES. 


| TENDERS INVITED. 
GRIMSBY Corporation invite tenders for supply of 50 c.p. (about) 


metal filament lamps for 12 months. 300 posts are to be erected. 
Specifications, &c., from the borough electrical engineer, Mr. W. А. 
Vignoles, M.LE.E., Corporation Electricity Works, Grimsby. 
Tenders by first post July 15. See also an advertisement. 


The Lighting committee of DuBLIN Corporation invite tenders 


for the supply, and the supply and erection of transformers. Specifi- 
cations, &c., from the city electrical engineer, Mr. Mark Ruddle, 
Fleet-street, Dublin. 


mittee, 3, Cork-hill, Dublin, by noon July 16. See also an ad- 
vertisement. 


Tenders to the Chairman of the Lighting com- 


St. Pancras (London) Borough Council invite tenders for supply- 


ing a marine type water-tube boiler, fitted with induced draught. 
Copies of specification, &c., from the electricity department offices, 
57, Pratt-street, Camden Town, N.W. Tenders to the town clerk 


(Мг. С. Н. Е. Barrett), Town Hall, Pancras-road, N.W., by 10 a.m. 
of Monday July 11. 


Lonpon County Council invite tenders for wiring and fitting for 
electrie light of the second portion of the central car repair depot 
Woolwich-road, and the supply and delivery of 1.6. cables, cable 
boxes, &c., at the central depot. Specifications, forms, &c., from 
the Clerk of the Council, Mr. G. L. Gomme, County Hall, Spring 
Gardens, S.W, Tenders by 11 a.m. of July 12. 


LoxpoN County Council also want tenders by 11 a.m. July 19 for 
the roadwork and platelaving required for the construction of tram- 
ways in Battersea Bridge-road and Beaufort-street, Chelsea. on the 
underground conduit system, and for paving work. Specifications, 
&с., from the Chief Engincer, Spring-gardens, S.W. 


FLEETWOOD Council require tenders by noon July 15 for supply 
of a 300 kw. steam dynamo, a l.-t. main switchboard and а 10-ton 
overhead travelling crane. Specifications, &c., from the Electrical 
Engineer, Albert-square, Fleetwood. 

WarrHAMsTOW Council want tenders by noon July 22 for supply 
and fixing of а railway weighbridge at the siding adjoining the elec- 
tricity works. Specification, &с., from the Electrical and Tramways 
Engineer. 

EpInBURGH School Board want tenders by July 12 for the electric 
lighting of the workshops at the Tynecastle elementary school. 
Plans may be seen with Mr. Carfrae, 3, Queen-street, Edinburgh. 

Futuam (London) Council want tenders by 4 p.m. July 13 for 12 
months’ supply of electricity meters. Forms of tender. &с.. from 
the Borough Electrical Engineer, Townmead-road, Fulham, S.W. 

WarrHaAMSTOW Council want tenders by noon July 22 for supply of 
car bodies, trucks and electrical and magnetic brake equipments for 
six double-deck roof-covered tramcars. Specifications, &c.. from the 
Electrical and Tramways Engineer, Priory-avenue, Walthamstow. 

West Ham Education committee want tenders by 6 p.m. J uly 18 
for electric lighting installation work at West Silvertown school. 
Specifications, &e., from Mr. Wm. Jacques, 2, Fen-court, Е.С. 

SwawsEA Harbour Trustees require tenders by 10 a.m. July 15 
for three 2-ton electric transporters and overhead travelling cranes. 
Forms of tender, &c.. from the Clerk. 

SALFORD Corporation require tenders by noon July 18 for à bore- 
hole pumping plant for their electricity works, Pendleton. Раг- 
ticulars from the Borough Electrical Engineer. 

MANCHESTER Tramways committee want tenders by 10 a.m. 
July 19 for supply of h.d. copper trolley wire. Specification, &c., 
from Mr. J. М. MeElroy, 55, Piccadilly, Manchester. | 

The New Sourn Wares State Railways Department require 
tenders by July 18 for supply and erection of three 5-ton overhead 
electric cranes and one 1}-ton and one 1-оп electric travelling 
crabs, Particulars from the Electrical Engineer, Sydney, N.S.W. 

Tenders are invited up to Aug. 2 for the supply and delivery of 
1,820 private letter box fronts to the Postmaster-General’s Depart- 
ment in the States of VICTORIA, QUEENSLAND, SOUTH ACSTRALIA 
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and WESTERN AUSTRALIA. Tender forms and specifications from 
the Commonwealth Office, 72, Victoria-street, London, S.W. 


Tenders are invited up to July 27 for supply of a pneumatic tube 
service to the Postmaster-General’s Department at ADELAIDE 
(3. Australia). Tender forms and specifications from the Common- 
‘wealth Office, 72, Victoria-street, London, S.W. 


Tenders are invited up to July 19 for supply and delivery of 4,200 
telephone sets (as per schedule No. 231) to the Postmaster-General’s 
Department in УтстовтА. Tender forms and specifications from 
the Commonwealth Office, 72, Victoria-street, London, S.W. 


The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ng of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be seen at 
73, Basinghall-street, London, Е.С. 

The Société Nationale des Chemins de fer Vicinaux, BRUSSELS, 
want tenders by July 20 for underground cables, and by July 27 for 
the equipment of a transformer station. 

The Ministerio de Fomento, MADRID, will receive tenders until 
July 30 for the construction of an electric (or steam) strategic rail- 
way from Requena to Alcaraz, via Casas Ibánez and Albacete. The 
contract is open to Spenish firms only. 


The Ministry of Marine, Parts, will receive tenders until July 24 
for supply of electrical apparatus. Total requirements about £10.000, 


CoPENHAGEN Corporation require tenders by noon July 16 for 
supply of three water tube boilers. with superheaters and mechanical 
Stokers, for the Elektrisk station, Gothersgade 30, Copenhagen, 
where specifications may be obtained. 


TENDERS RECEIVED AND ACCEPTED. 


Southwark (London) Council received the following tenders for 
& turbo-generator :— 

General Electric Со. (prov. accepted), £3,130; С. A. Parsons & Co., 
£4,265; Willans & Robinson, £3,604; Union Electric Co., £1,167 
(generator only); Lancashire Dynamo & Motor Со., £1,509 (generator 
only); Electric Construction Co., £1,087 (generator only); James 
Howden & Co., £4,412 ; British Westinghouse Co., £3,170 ; P. J. Mitchell 
£3,192; Bellis & Marcom, £3,372; British Electric Plant Co., £3,950 ; 
John Musgrave & Sons, £4,498; Brush Co., £3,375; British Thomson- 
Houston Co., $3,200. 

For condensing plant the following tenders were received :— 

Worthington Pump Со. (prov. accepted), £1,888; J. P. Hall & Sons, 
£1,495 (piping excluded); С. A. Parsons & Co., £1,974; Willans & 
Robinson, £1,801 (piping excluded); W. H. Allen, Son & Co., £1,721 
(piping excluded); Clarke, Chapman & Co., £2,923; British Westing- 
house Co., £1,261 (piping excluded); Cole, Marchent & Morley, £1,643 
(piping excluded) ; Bellis & Marcom, £1,809 (piping excluded) ; United 
Brassfounders (Ltd.), £1,520 (piping excluded): Ledward & Beckett, 
£5,267 (evaporative, and cooling tower); Ed. Deane & Beale, £4,504 
(evaporative, and cooling tower); Mirrlees-Watson Co., £1,961; Brush 
Co., £1,755. 10s. ; Klein Enginecring Co., £1,766 (barometric) ; Midland 
Engineering Co., £1,860; and Davenport Engineering Co., £1,650 (baro- 
metric). 

The following tenders for а cooling tower were also received :— 

Davenport Engineering Со. (prov. accepted), £1,327; W. Н. Roy & 
Co., £1,595 ; Midland Engineering Co., £1,371; Worthington Pump 
Co., £1,850 ; Hudson Econumiser Co., £1,417. 5s. ; Balcke & Co., £1,081. 

Hull Electric Lighting committee have received the following 
tenders for supply and laying of electric mains, &c., during the year 
ending March, 1911 :— 


Siemens Bros. & Co. (accepted) ................... . £6,772 
Johnson & Philips ....................+........ . 6,866 
British Insulated & Helsby Cables ............... . 6,876 
Callender's Cable & Construction Co. .............. 6,929 
W. T. Glover & Со.............................. . 6,935 
W. T. Henley's Telegraph Works Со............... 6,953 
Western Electric Со. ..,.......................... 6,978 
Lahmeyer Electrical Co. .......................... 7,181 


London County Council have accepted the tender of the Brush 
Electrical Engineering Co. (lowest tender) for destination indicator 

хез for tramcara at £3. 7s. each (total £603). (Five tenders 
received ; highest £5. 12s. 6d. Chief officer's estimate £575. Тһе 
Brush Co. are to be allowed to sublet the manufacture of the brass 
furniture to E. Showell & Sons, Ltd.) 


Y Woolwich Council have accepted the tender of Sanders, Rehders & 
Co. (at £34. 10s.) for a СО,“ Sarco ” recorder for the electricity works, 
mes of Carter & Wright for а 15 in. centre lathe with accessories 

or й | 


" The “ British and South African Export Gazette " states that the 
eneral Eleotrie Co. (N.Y.) recently shipped a quantity of switch- 
gear for the Roodepoort United Main Reef Gold Mining Co., which 
23 also purchased 110 motors from the A. E.G. of South Africa (Ltd.). 


Liverpool City Council have accepted the tenders of Pulford Bros 
for upkeep of three sets of accumulators for electric vehicles at 
£18. 188. per set per annum, and W. R. Taylor & Co. for oils, paints, 
&c., for the tramways and electric lighting departments. _ 

Eccles Council have accepted the tender of Stewarts & Lloyds for 
steel steam pipework at £14. 12s. 6d., and that of H. J. & A. Coult- 
hurst for c.i. condensing water pipework at £25. 10s. 

Kingston-on- Thames Council have accepted the tender of Prest- 
wich & Burt for six feeder panels for h.-t. switchboard and other 
work, at a cost of £334. 19s. 

Staffordshire Education committee have accepted the tender of 
the Walsall Electrical Co. for wiring the Dorsett-road schools, Dar- 
laston. 

Margate Council have accepted the tender of. the Jandus Arc 
ГатраСо. for five аге lamps at £6. 16s. each. and that of Kingston & 
Co. for wiring the Westbrook Pavilion at £43. 


Manchester Tramways committee have accepted the tender of 
the Lorain Steel Co. (Johnstown, U.S.A.) for the supply of special 
track work. 


Southend Light Railways committee have accepted a quotation of 
the Jandus Are Lamp Co. for supply of nine enclosed flame ares 
for £73. 

Wrexham Council have accepted the tender of the British Insu- 
lated & Helsby Cables for the supply of electric cables. 

Derby Corporation have accepted the tender of W. H. Keys (Ltd.) 
for 20 tons of bitumen. 

Salford Council have accepted the tender of P. R. Jackson & Co. 
(at £39. 15s.) for a spare armature. 

Rochdale Council have accepted the tender of Whipp & Bourne 
for boosters, &c. | 

Leyton Council has accepted the tender of Fraser & Fraser (at 
£70. 10s.) for an ash elevator for the generating station. 

Accrington Council have placed an order with the Brush Co. for 
two double-deck tramcars at £740 each. 

Stoke-on-Trent Council have placed an order with the British 
Westinghouse Co. for six 30 kw. transformers at £44. 10s. each. 

Bridlington Council have aecepted the tender of Waring & Gillow 
for illuminations on the Royal Prince's Parade at £200. 


BUSINESS NOTICES. 


Mr. John Wood, junr., has been admitted à partner in the firm of 
Mosses & Mitchell. The style of the firm remains unchanged. 


Brook Shaw and Ernest H. Pickford (trading as Brook, Shaw & 
Co.), mechanical and electrical engineers, 264-266, Ecclesall-road, 
Sheffield, have dissolved partnership. Debts by Mr. Pickford. 


The Asbestos & Engineers’ Stores Co., 56. Bermondsey-street, S.E., 
announce that they have secured the services of Mr. Wm. Deller. 


The partnership between J. H. and W. G. Stones, engineers and 
patent agents, 10, Richmond-terrace, Blackburn, carried on under 
the style of Stones & Stones, has been dissolved. Debts by Mr. 
J. H. Stones. 


Sale by Auction, —Mr. W. Н. Robinson will sell by auction at the 
Albion Hotel, Piccadilly, Manchester, on Tuesday, July 19, at 5 p.m., 
& plot of freehold land. containing about 5,089 sq. yds., together 
with substantially built premises recently occupied by Messrs. W. 
Brown & Sons (contractors and builders, Salford) and their sub- 
tenants. The purchaser will have the option of buying the machi- 
nery, plant and fixtures on the premises within seven days from date 
of sale. The land and premises are conveniently situated, and are 
opposite to the principal entrance of and in close proximity to the 
most central portion of the Manchester Ship Canal and its docks. 
Further particulars from the Auctioneer, Cromwell-buildings, Black- 
friars-street ; from Messrs. Charles Dunderdale & Co., solicitors, 
Marsden-street ; or Messrs. March, Clayton & Pearson, 22, Bath- 
street, Manchester. See also an advertisement. 

Patent Development.—The proprietor of British patents Nos. 
14.304 1899 and 16.489/1902, relating to “ Improvements in and 
the Application of Electric Motors for Automobile Vehicles," desires 
to enter into arrangements for developing and working same in this 
country. Applications to Messrs, W. P. Thompson, & Со. 285, 
High Holborn, London, W.C. 


Agent Wanted.—A German firm manufacturing watertight elec- 
trical appliances requires an agent to sell goods on commission. 

d A.E.G. Bulletin. '—The J uly issue of this Bulletin is of interest 
mainly on account of its articles оп the A. E.G. steam turbine, This 
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is written by Н. Treitel. and contains a number of efficient diagrams. 


The Bulletin also includes a description of the lighting of the 
Kaiser Hof at the Brussels Exhibition. 


Small Motors and Vacuum Cleaners.— A small dynamo and motor 
list is being issued by the Eclipse Electric Co., St. John’s-road, 
Bootle. The dynamos have been built specially for direct coupling 
to petrol and paraffin engines. The prices of these machines are 
xtrem>!y moderate. . The same firm send us details of a motor- 
driven vacuum cleaner. illustrated herewith, which is suitable for 
use in hotels, large private houses, flats. public buildings. &c. The 
double bellows are operated by a connecting rod from a large pulley 
which is belted up to the motor. The latter develops | н.р. and is 
compound wound. "The motor is protected by a d.p. fuse and a 


tumbler switch only is used for starting. The entire outfit is 


mounted on wheels and with cach machine a number of suction 
nozzles are provided. 


CATALOGUES, &e. 


Conpuit Wirtnc.—We have received a copy of the third edition 
of Conduit Wiring, by L. М. Waterhouse, managing director of Sim- 
plex Conduits (Ltd.). We understand that this edition brings the 
total number published of this useful book to 20.000 copies. The 
present volume contains a number of useful additions, particularly 
on lamps and illumination, electric ventilation, breakdown of cables, 


&c. The book is a very. complete exposition of Simplex conduit 
wiring practice. 


WATERPROOF Switch Boxes.—Messrs. Siemens Bros. Dynamo 
Works are publishing a pamphlet which gives the prices and genera! 
particulars of their weatherprouf switchboxes and ironclad motor 
control panels, These are all of the weather-proof type, and are 
fitted with the latest pattern of " Zed” fuses. 

PRECISION INSTRUMENTS.—A catalogue of testing instruments, 
which deals with precision type wattmeters and current and pressure 
transformers, has been published by Messrs. Siemens Bros. & Co. 
The instruments are listed with pivoted and suspended movements, 
both of these being in two tvpes. The current and pressure trans- 
formers are quite portable and are guaranteed of higa efficiency. 

G.E.C. PunpricaTIONS.— From the General Electric Со. we have 
received a copy of the С. К.С, progress sheet and pamphlets dealing 
with Osram lamps, cast-iron wall plugs and measuring instruments. 
Included in the progress sheet is a line of G.E.C. electrically-drivea 
portable vacuum cleaners, Considerable space is also given to Aron 
motor meters. From the sime quarter also we have received copies 
of a booklet describing portable battery-driven electric fans and the 
fold-easy telephone bracket. The latter is an extremely convenient 
device which can be adapted either to the wall, desk or table. 

Osram Lamps. —At the recent fanev dress roller skating carnival 
at Long Eaton. Мг. А. Burns. a local electrician, obtained first prize 
for the most original costume representing a well-known advertise- 
ment.” Mr. Buras selected a number of Osram window and show 
cards and illuminated these with small battery Osram lamps. He 
also attached coloured Osram lamps to cach shoulder, one on each 
sleeve and one on each leg, while his head dress comprised a peaked сар 
shaped to represent an Osram lamp. Two 20 ampere-hour accumu- 


lators used alternately and strapped on the shoulder supplied the 
necessary energy. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

At Liverpool Bankruptcy Court on Friday an application was 
made to Judge Thomas to grant the discharge of Alfred Horswill 
Gibbings, electrical engineer. 

The Deputy Official Receiver (Mr. T. W. J. Britten) reported that the 
recciving order was made against debtor in March, and his statement of 
affairs disclosed liabilities £2,783, and assets (chiefly furniture) £59. The 
assets produced only £14. After paying a preferential claim there was п 
balance of £12 for costs, and that amount was insufficient bv £15 to 
cover. No dividend could be paid to unsecured creditors. Debtor had 
held various appointments as electrical engineer. In 1908 he entered 
into an agreement to act asconsulting engineer to the North British Elec- 
trical Power Synd., which completed a scheme of supplying clectrical 
energy at cheap rates by utilising way leaves along railway lines. The 
scheme was spoilt (according to debtor) by the insertion of a clause in the 
Electric Lightng Aet, 1909, prohibiting a private company from supply- 
ing electrical energv in compctition with a local authority (or other statu- 
tory undertaker) without a provisional order. The syndicate was dis- 
solved, and to that the debtor attributed his insolvency. 

On behalf of debtor Mr. Cuthbert Smith said the £250,000 capital needed 
for the electric supply scheme had been secured. But for the clause 
referred to that. undertaking would have been carried out, and Mr. 
Gibbings would have realised £15,000 in fees ¿lone and a large permanent 
income. Most of his debts had been incurred in conducting the negotia- 
tions and securing wayleaves for the scheme. Тһе creditors were mostly 
makers of electrica] plant, who were to benefit from the scheme, and had 
advanced money to him after hc had fully disclosed to them his financial 
position. No creditor opposed his discharge. He was now in employ- 
ment, earning £4 а week, and in view of the special circumstances he asked 
for his discharge, offering to find £55 to pay off all the purely domestic 
debts. 

His Honour said the bankruptcy was of an unusual character. He was 
satisfied most of debtor’s liabilities were incurred in the way referred to 
by him and хі Һе knowledge and willing assent of all the parties con- 
cerned. ‘The case, therefore, came very near one that was due to circum: 
stances bevond debtor’s control. He thought justice would be met by 
granting the discharge, subject to consent to judgment against the debtor 
for £150 and the £15 due for costs, execution not to be levied without 
leave of the Court. To this course debtor consented. 


On Friday the publie examination was concluded of E. №. J. 
Peterson, solicitor, 59, Lincoln’s-inn-fields, W.C. whose accounts 
show a deficiency of £1,549. 

Debtor stated that for the past 10 years he had devoted his time to 
the promotion of light railways and similar undertakings in various parts 
of England. 

A receiving order has been made against Frank Sheppard, elec- 
trician, 4, Haslett-road. Kensington. London. First meeting of 
creditors July 14 and public examination on Aug. 16, both at Bank- 
ruptcy-buildings, London, W.C. 

An application for the discharge of АНА. Jas. Hollington. electrical 
engineer. formerly of Hermon-hill, Wanstead. and 37, Walbrook, 


London, E.C., will be heard on July 21 at Bankruptcy-buildings, 
London, W.C. 


Mr. Harry Wilson, 23. Devereux-court, Strand, London, W.C., 
has been appointed trustee in the bankruptcy of John L. P. Donlevy, 
consulting electrician, 123, Tulse-hill, London, S. W. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nora. —The undermentioned Applications (except those marked t) are not open fo 
public inspection until after acceptance of Complete Specifications. Those marked * ш 
apen for inspection 12 months after the date attached to them, if they have not been publis 
previously in the ordinary course. Names within parentheses are those of сотик, 
o' inventions. When complete Specification accomvanies application, an asterisk ts affixed. 

April 18, 1910. 
9.319 Нисн. Electric cable conductors. 
9.326 Cotwitt. Sound-proof box for telephone and other purposes. “able 
9.364 Bourck. Closing an electric circuit automatically at a temperatur? vani 
at will.* 


9.373 BarAcHowskv & Caire. Regulation of dynamo-electric machines. (Addition 
to No. 23.742 92. Date applied for, 26,4/09.)*1 

9387 Воокек, Russ & GREvENER. Arc lamps. 

9,399 DmRusEipT. Electric switches. (Date applied for, 29/5/99.)*t 

April 19, 1910. 

9.459 Reip. Electric induction furnaces.” 

9,46] Со в. Electromedical instruments.* T 

9.470 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Electric 
mercury switches. * 

9.474 Marspen, Ferro-electrodes. 

9,48) Murex Млометіс Со. & Locxwoop. 
of minerals. 


9,488 TuHowPsoN. (Ernst Eisemann & Со. C.m.b.H.. Germany.) ‘Devices for auto: 
matically controlling the ignition period in magneto-electric ignition apparatus. 

9.491 Marcom & АРРЬЕУАВО. Induction coils for electric cables. aina Ot 

9,496 BELLEM & BREGERAs. Electromagnetic daviczs for controlling the admissicn 


5 S 
carburetting liquid tointernal combustion engines. (Date applied for, 24,4.09.)°f 
9,517 Огрнлм. Miners’ electric lamps. 


April 20, 1910. 
9,530 RANKIN. Electric controlling and regulatine apparatus. 
9,539 RABINSOHN. Devices for producing or tansmitting waves. Я 
9,541 CRoMrTON & Co. & CROMPTON- Соо towers fcr "vg zo TUE ee ohio ht: 


Apparatus for the wet magnetic separation 


other apparatus. 
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9,547 BEARD & Townsend. Electric lamp shade attachments, 

9.580 Arno. Alternating-current power measurement and instruments for the same.* 

9.590 Berc. Time switch applicable to electric or other lighting purposes or uses.* 

9.592 RABINSOHN. Producing electric waves. 

9,603 HARLOw & FaAvE-HANSEN. Protective apparatus for alternating-current dis- 
tribution systems. - : 

9.604 WESTINGHOUSE & GoopsPEED. Power transmission mechanism. 

9.611 Gray. Electric ovens. . 

9.615 BEuTTELL. Incandescent electric lamps. | (Daate applied for, 21/4/09.)*t 

9.617 Змтн. Battery connectors, * 

9.618 SMITH. Spark plugs.* 2. : 

9,634 Siemens Bros. & Со. (Siemens & Halske A.-G., Germany.) Circuits for registers 
in automatic telephone exchanges.” . 

9.637 ALEXANDERSON. High-frequency alternators. (Date applied for, 26/4/09.)*f 

9,647 MALCOLM & АРРЕЕУАКО. Alternating-current conductors. * 

9,649 Murex Macnetic Со. & ANTHONY. Magnetic seraraticn of ores ог the like by 
the wet method. 

Ари! 21, 1910. 


9.674 Taytor. Limiting the current on a short-circuit. 

9.722 Увснт. Name indicators for telephone users and like purposes. 

9.736 ApAMs МЕС. Co. (Cutler Hammer Mfe. Co., U.S.) Controllers for electric motors. * 
9,740 Float ELEcTRIC Cc, & SANDY. Cells or cases for electric batteries, 

9.772 JusroN. Magneto-slectric current generators. (Date applied for, 6/5/09.)*+ 
9,775 Ошу. Dynamos for charging accumulators. 


COMPANIES’ MEETINGS AND REPORTS. 


ау 
Electric & General Investment Со. (Ltd.) 


The twenty-first ordinary gencral meeting of the company was held 
yesterday (Thursday), Mr. J. В. BRAITHWAITE presiding. 

The SECRETARY (Mr. S. В. Shaw) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said: I think we may be fairly well satisfied with our 
position, Last year showed an improvement, as vou will remember, of 
roughlv, £4,000 on the previous year, and this year shows a further 
improvement on last year of £1,500, and it is that extra amount which 
we are proposing to distribute as dividend. Last усаг we placed the 
Whole of the surplus to the contingency fund, and this year we are 
putting £4,296. 7s. Id. to the fund, against £4,098. 8s. 7d. last year, 
which raises it to a figure close on £76,000. We are distributing 6 per 
cent. on our ordinary shares, and as trustee for the reserve fund [ am 
distributing 23 per cent. from that fund on the ordinary shares, so that 
our shareholders this year will get 81 per cent. upon their investment, 
which, 1 think, in view of all the circumstances, is not unsatisfactory. 
Turning to the balance-sheet, you will there find that the position has 
distinctly improved during the period under review. The capital, of 
course, is unchanged, but whereas last vear we had loans from bankers 
of £67,800, this усаг that item is reduced to £48,000, which shows that 
ме have paid off close on £20,000 during the усаг. On the other side, 
the item of loans against securities has increased from £16,890. 19s. 2d. 
to £19,513. 8ч. 6d., so that we have nearly а further £3,000 there to our 
credit. Sundry creditors and open accounts at the close of the financial 
year had increased from £14,474. 10s. 2d. to £22,899. 13s. 44. That was 
due to engagements for the settlement on the Stock Exchange in the 
middle of June. ‘The net result of the year's operations is that we have 
а profit of £13,088. 19s. Od. After paying our preference dividend, 
whieh absorbs £5,970, the same as last усаг, and placing £4,296. 75. 14. 
to the contingencies fund, we have a balance of £1,200, which is equal to 
6 per cent. on the paid-up ordinary capital. I have had a letter from 
one sharcholder inquiring how it is that we are only distributing a 
quarter of our surplus profits. Weli, I do not think I need say very much 
on that point, because, as you are aware, we have been steadily building 
upthe contingencics fund to counter-balance in some sort the depreciation 
shown Бу тапу of the securities we hold. This company is largely inter- 
ested in the British Elcetric Traction Co., whose securities show a very large 
depreciaton, a depreciation which, I hope, will gradually be recovered, 
but at the moment I think w e are wise in steadily adding to the provision 
for contingencies by strengthening the position of the company. (Hear, 
hear.) Jf our hopes should be realised, and the British Electrie Traction 
Co. should recover something of its.old prosperity, that money will be 
available for distribution between the ordinary and the founders shares, 
Respecting the British Electric Traction Co., no doubt some of vou 
have observed the steady improvement which is going on in the position 
of that concern. "Those of you who have studied its balance-sheet will 
have noticed the distinct strengthening of the position which it shows. 
That the traftic receipts are showing such improvement all along the 

пе 13 уегу encouraging for the future. The Metropolitan Electric 

Tramways Co. is showing an increase of a considerable amount, and if 
one looks down the list of the Traction Company's undertakings in all 
parts of the country one sees that in almost every casc an improvement 
Is going оп. In some directions it has reached а very substantial figure. 
Our investments have appreciated £10,000 as compared with the previous 
year; we have repaid £20,000 to our bankers, which is satisfactory ; 
and we have earned you a little more profit, which enables us to make 
an increased distribution, I now move the adoption of the report and 
accounts. 

Mr. EMILE GARCKE seconded the resolution, and added that, with 
regard to the British Electric Traction Co., he did not wish in any way 
ч minimise what Mr. Braithwaite had said. 

The resolution was carried unanimouslv. 

Motions for the approval of the dividends set out in the report, for the 
re-clection of the retiring director (Mr. J. Cecil Bull) and the retiring 
auditor, were afterwards submitted and approved, and the proceedings 
terminated. i 


J. G. White & Co. (Ltd.) | 


At the meeting last week the CHAIRMAN (Mr. J. G. White) said that 
the past vear's profits amounted to £64,801, against £39,977 for 1908-9, 
which, in turn, were slightly larger than for any former year. The 
securities now owned had a total par value of more than £650,000. There 
had been considerable sales at profitable prices of investments formerly 
held. The directors considered the investments were valued on an 
extremely conservative basis. The item “ Plant and stocks of material,” 
at £2,645, was unquestionably valued conservatively. Everything was 
appraised on practically scrap value basis, and the figure by no means 
represented the working value of the plant and materials to the company 
in its current business. “ Purchase of business " stood at the original 
figure, £47,975. A considerable item was set down in the balance-sheet 
as " Percentage due to directors and staff." He did not himself par- 
ticipate in the distribution of this item, and could speak quite freely 
about it. It was considered that the interests of the company were 
materially promoted by having a substantial portion of the remuneration 
of the heads of departments in the business, and of those directors who 
were also members of the statf and who devoted their time exclusively 
to the company’s affairs, contingent on the profits shown by the company. 
It obviated the necessity of the actual salary list being unduly high, so 
that should the company have a period of reduced business and be forced 
to economise, payments to the more highly paid members of its staff 
would be automatically reduced without requiring а reduction in salaries 
or of staff. In à company such as theirs good organisation was one of its 
greatest assets. Remuneration being contingent on profits of the com- 
pany harmonised the interests of the staff and of the company, gave 
additional incentive to hard and earnest work, and contributed to greater 
general efficiency. After allowing for £15,460 brought forward, and for 
interim preference dividend and the percentage to staff (£7,882), there 
remained £67,879 to be dealt with. The profit for the year was the 
largest by more than 50 per cent. in any усаг in the company’s history. 
It was now 10 years since their company was formed, and its growth had, 
on the whole, been continuous and regular, largely, they believed, due 
to the conservative policy which had been adopted in accumulating 
reserves. A reserve fund of £100,000 had been created, and there re- 
mained a balance of £52,379. The directors felt justified т recommend- 
ing a dividend at the rate of 10 per cent. on both classes of their shares, 
which, it was hoped, would not by апу means mark the maximum war- 
ranted distribution to shareholders. The directors believed that the true 
present value of the goodwill of the company was very much larger 
than the figures shown in the balance-sheet. Yet, as that was the only 
item on the credit side of the balance-sheet: which was intangible, it was 
believed that it would be advantageous to wipe it out as rapidly as might 
be done, before any further additions were made to reserve or dividends 
further increased. Therefore № was recommended that out of the 
balance £32,975 be written off “ Purchase of business,” leaving it at 
£15,000. and that £19,404 be carried forward. The directors looked for- 
ward with confidence to the future. b 

The report and accounts were adopted. 


EDMUNDSON'8 ELECTRICITY CORPN. (LTD.)—'[he directors’ report 
for the усаг ended March 31 states that the net profit, after рау- 
ment of debenture interest amounts to £10,768 (with £14,809 
brought forward £25,577), which the directors recommend be carried 
forward. The dividends and interest reecived have increased by £5,128, 
Whilst the loss on working the local authorities’ undertakings is reduced 
by £722 and the Urban Electric Supply Co. guarantee is £2,505 less. 
During the year notice was received from Winchester Corporation of 
their intention to purchase the Winchester electricity undertaking. 

ELECTRIC CONSTRUCTION CO. (LTD.)—The net profit for the усаг 
ended May 31, after payment of £9,425 for debenture interest and 
crediting £5,000 as formerly to depreciation account, is £7,123. 5s. 
With the amount brought forward (£3,687. 163. 84.) the sum available 
for dividend is £10,811. 1s. 8d. The dividend on the 7 per cent. cumu- 
lative preference shares requires £4,394. 12s., leaving £6,416. 9s. 8d. to 
be carried forward, ‘The directors regret the results for the past year 
do not entirely fulfil the hopes expressed in their last report. Few orders, 
however, for large installations have been placed, and consequently the 
works have not been fully employed. ‘The reduction in gross profit is 
due to the diminution in the volume of business, but the directors hope 
that the recent improvement in trade may lead to an increased demand 
for electrical machinery. Meanwhile, the closest attention continues to 
be paid to costs of production, and a further reduction in expenses has 
been effected. The directors have availed themselves of an opportunity 
of redeeming part of the second mortgage debenture stock on favourable 
terms, and the amount outstanding has been reduced to £10,000. А 
considerable saving in interest will thus be effected. 

ELECTRIC TRACTION CO. OF HONG KONG (LTD.)—4At the meeting on 
Wednesday the report and accounts (abstracted in our last issue) were 
adopted. Resolutions were also passed authorising the extension of 
the borrowing powers, the alteration of the name of the company to the 
Hong Kong Tramway Co. (Ltd.), and the reduction of the capital of the 
companv to £81,250. 

GREENWOOD & BATLEY (LTD.)— At the meeting on Saturday the 
chairman (Major-Gen. Micklem) expressed regret at the death of Mr. 
Arthur Greenwood, who had been chairman of the company since its 
formation. The machinery department had been busv during the усаг, 
and the electrical department fairly well emploved, but in face of severe 
competition only a bare margin of profit had been gained. Employers? 
liability insurance last vear cost £576, and rates and taxes £2,594, which 
together equalled a dividend of 11 per cent. on the ordinary shares. 


544 THE ELECTRICIAN, JULY 8, 1910. 


ук 
k 

KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—At the meeting on suppliers of electricity, engineers, &c., and to acquire from the Genera] 
Tuesday the chairman (Mr. A. H. P. Stoneham) said that the gross | Electric Co. (Ltd.) the concession granted by the Municipal Council of 
receipts showed a decrease of £2,100 compared with those for 1908, but | Oudtshoorn, Cape Colony. Private company. First directors, Н. 
the net profit was larger by £1,170. The falling off in receipts was mainly | Hirst, G. T. Moody, Н. Kahn and A. I. S. Baron. Reg. office, 71, Queen 
due to depression in the mining industry. Victoria-street, London, Е.С. 

NATIONAL TELEPHONE CO. (LTD.)—'l'he directors have decided, sub- UITENHAGE ELECTRIC LIGHT! & POWER CO. (LTD. (110,452.)— 
ject to audit, to recommend at the forthcoming meeting of shareholders, | Reg. June 28, capital £15,000 in £5 shares, to take over from the General 
the following dividends for the half-year ended June 30, after payment | Electric Co. (Ltd.) а concession granted by the Municipal Council cf 
of the dividends on the preference shares: At rate of 6 per cent. per | Uitenhage, Cape Colony, for the lighting cf the town by electricity and 
annum on the preferred and deferred stock (less tax), carrying £175,000 | the supply of electrical energy to private consumers. Private company. 
to reserve and about £15,000 forward. The transfer books will be closed ] First directors, Н. Hirst, G. T. Moody, Н. Kahn and A. I. S. Baron. Reg. 
from the 15th to the 28th inst. inclusive. office, 71, Queen Victorie-strect, London, Е.С. 

NORTH STAFFORDSHIRE TRAMWAYS СО. (LTD.)— At the meeting last 


week the chairman (Mr. W. C. Bond) said that their liability to the MORTGAGES AND CHARGES. 

Potteries & District. Electric Traction Со. had been reduced to £32,329. CASCADE (1906) POWER CO. (LTD.)—A memorandum of satisfaction 

The expenditure on capital account during 1909 was £348. After includ- | te the further extent of £13,417 on various dates from February 4 to 

ing amount payable bv the Potteries Co. and deducting debenture in- May 24, 1910, of trust deed dated Sept. 21, 1906, securing £75,000, has 

terest the balance profit was £4,958, or including balance forward £6,055. been filev. | 

Five per cent. was declared on the ordinary shares, and £1,255 carried ELECTRIC LIGHT, POWER & [HIRING 00. (LTD.)—A memorandum of 

forward. satisfaction on June 15 of mortgage dated Feb. 22, 1909, securing all 
moneys due or to become due from company to bankers up to £9,507.3s. 11d. 

has been filed. 

NOTTINGHAMSHIRE & DERBYSHIRE TRAMWAYS DEVELOPMENT 00. 
(LTD.)— Particulars of £5,000 debentures, created June 22, 1910, have 
been filed, amount of present issue being £500. Property charged : 
Company s undertaking and property, present and future, subject to 
prior charge. No trustees. 

PEARSON FIRE ALARM (LTD)—Mortvave dated June 15 (supple- 
mental to trust deed dated March 2, 1908, securing £20,000) charged on 
certain patents and trade marks. Trustees, Т. D. Cocke and А. Hair. 


PERTH (W. AUSTRALIA) ELECTRIC TRAMWAYS (LTD.)—The chair- 
man (Mr. А. H. P. Stoneham) on Tuesday reviewed the history of the 
company. In 1898, when the company was formed, the people of 
Perth did not subscribe for a single share ог debenture, but were now 
casting longing eves on the property and openly saving that the tram- 
wavs should be their property, and, moreover, seemed to think that it 
should be sold to them at less than cost price, just as they were about 
to get the reward to which they were entitled for the risks they had run 
and the enterprise they had shown. ‘The original concession was for 
17 miles of track, but in order to meet the convenience of the people 
they were now operating nearly 30 miles. They were still being asked 
to build more extensions, and the board requested Mr. Wren to go out 
to meet the Council and explain to them that they were willing to do 
anything in reason to meet the convenience of the citizens, provided they 
on their side were willing to give reasonable facilities for obtaining fair 
interest and fair security for the money. Mr. Wren found the Council 
unwilling or unable to make апу such arrangements. The company 
Was a commercial concern, and had made a success of their undertaking, 
and were anticipating the reward of their past efforts. The company 
had received information that the Council would prefer to buy the 
company out, and a reply had been sent, stating that if a satisfactory 
offer were received it would be submitted to the shareholders. They 
had received an offer which they did not consider satisfactory. The 
board's view was that if bought. they should be acquired by the 
State and not by the Town Council. The State of New South Wales 
bought the Sydney tramways and had made them a great success. The 
accounts showed considcrable improvement upon those of the last three 
years. For the first six months of this year the traffics were £3,300 in 
excess of those of last усаг, and so far as the board could judge the profits 
were nearly £2,200 in excess, 

VICTORIA FALLS & TRANSVAAL POWER CO. (LTD.)—'The directors’ 
report for 1909 states that the past vear has again been mainly occupied 
by construction work. The surplus for the vear (£50,531), added to that 
brought forward (£34,863), makes £135,397. In consequence of the 
unexpectedly large and increasing demand of consumers, necessitating 
further capital expenditure, which ultimately will be met by increasing 
the debenture debt, the directors have carried this amount forward, and 
thercfore no distribution of dividend on the preference shares will be 


made for 1909 before Мау next, when the new station at Rosherville will 
be in full operation. 


CITY NOTES. 
— ma 

MEMORANDA (July 7).—Bank rate 3 per cent. (since June 9, 1910). 
Price of silver, 2414. per oz Consols 811—828 for money ; 82—82} 
foraccount. Consols Pay Day, Aug. 4 ; Stock and Shares Continuation 
Days, July 12 and 26; Ticket Days, July 15 and 27; Pay Days, 
July 14 and 28; Mining Shares Carry Over Day, July 11. 

PRICES oF METALS (London).— Copper, cash, 5413; three months 
554. Lead, English, 121—134; foreign, 128. Spelter, 224—221 
Tin, English, 148—150 ; foreign cash, 149$; three months, 150j 
Iron, Cleveland, cash, 48/10, three months, 49/7. 


CAVEHILL & WHITEWELL TRAMWAYS С0.— А resolution has been 
agreed approving the Bill of Belfast, Corporation for the purchase of the 
company’s undertaking. 

DUBLIN UNITED TRAMWAYS (1896) (LTD.)— The directors have 
declared а dividend for the half-year to June 30 at the rate of 6 per 
cent. per annum, less tax, on the preference and ordinary shares, after 
setting aside £4,000 for renewal of cars and carrying forward £7,291. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
Interest on this company's 4 per cent. mortgage debenture stock for the 
half-vear ending July 31 will be paid by warrant on Aug. 1. The stock 
register will be closed from 27th to 30th inst. inclusive. 

MEXICO TRAMWAYS CO.—The directors have declared a dividend of 
13 рег cent. for the quarter ended June 30. 

NATIONAL TELEPHONE STOCK.—It is not surprising that as the timo 
draws nearer for the transfer of the National Co.'s business to the State, 
speculation is rife as to the proportional distribution of the company 3 
liquid assets over the various denominetions of stocks and shares 1nto 
which the captial of the company is divided. A lengthy review of the 
position was given in the © Financier " for July 1. In this review 1t 13 
well stated that ** When the time arrives for arbitration as between the 


NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ACTON LAMP CO. (LTD.) (110,486.)--Reg. June 30, capital £8,000 
in £1 shares, to carry on the business of manufacturers of and dealers in 
electric glow lamps and other electric lamps, «е. Private company. 

EAST KENT ELECTRIC SUPPLY CO. (LTD.) (110.494.) — Reg. June 30, 
capital £30,000 in £5 shares (1,500 preference), to carry on the business of 
electrical engineers, electricians, practical engineers апа contractors, 
manufacturers of and dealers in electrical apparatus, suppliers of elec- 
tricity, &c. First directors, G. Holman, S. W. Price and H. F. Holman. 
Reg. office, 36-8, New-street, Ashford, Kent. 

ELECTRO-METALS (LTD.) (110,432.)— Heg. June 28, capital £30,000 
in 4,000 preference shares of £5 cach and 10,000 ordinary shares of £1 
each, to carry on the business of engineers, electricians, metallurgists, 
miners, contractors, merchants, &е., and to adopt an agreement with 
Jens Orten- Bovinz, D. Spencer, and P. В. Cobb (trading as Jens Urten- 
Boving & Со.) Private company. VEN 

aNTERNATIONAL ‘‘ Z” ELECTRIC LAMP ASSOCIATION (LTD.) (110,463.) 

Reg, June 29, capital £40,000 in £5 shares (4,000 preference), to carry on 

business as manufacturers of incandescent lamps and other electrical 
apparatus, fittings and plant, electricians, electrical engineers, &c., and 
to adopt agreements with the Compagnie Internationale des Lamps Elec- 
triques Zircone Wolfram (Soc. Anon.), with the Z " Electric Lamp Mfg. 
Co. (Ltd.) and with Kilburn, Brown & Со. First directors, А. Simson, 
A. Romberg and W. Г. Pakenham. Keg. office, Orient House, New 
Broad-street,;London, Е.С. 

OUDTSHOORN ELECTRIC LIGHT & POWER CO. (LTD.) (110,512.)— 
Reg. June 30, capital £15,000 in £5 shares, to carry on the business of 


as human judgment can arrive at, but where any doubts may arise that 
cannot be quite clearly dissipated, the company rather than the Govern: 
ment should have the benefit." In the " Finaneier's " review this 18 
intended to apply to shareholders! interests ; it applies with added force 
to the interests of the company's staff. 

NORTHAMPTON ELECTRIC LIGHT & POWER СО. (LTD.)—À circular 
has been issued to the shareholders stating that the debentures are to be 
redeemed on Jan. 1 next at par, and the directors have resolved to issue 
their 4 per cent. debenture stock, which is at present limited to £50,000. 

RIVER PLATE ELECTRICITY CO. (LTD) — Notices are being issued to 
the shareholders as to the conversion of 120,000 £1 ordinary shares into 


£120,000 ordinary stock, and of 100.000 £1 preference shares into £100,000 
6 per cent. non-cumulative preference stock. 


shares will be passed. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to 99,400 £1 fully-paid shares of the Llundudno & 
Colwyn Bay Electric Railway (Ltd.), 600,000 £1 fully-paid ordinary 
shares of Mather & Platt (Ltd.) and a further issue of £35,326 44 per cent. 
first mortgage debenture stock of the Rangoon Electric Ттатичу d 
Supply Co. (Ltd.) 

TRAMWAYS & LIGHT RAILWAYS ESTATES 00. (LTD.)—Tho accounts 


for 1909 show a net profit of £527. А dividend of 2} per cent. is recom- 
mended, | 


Post Office and the company, the scales of justice should be held as even : 


ROYCE (LTD.)—It is announced that the dividend on the preference . 


| 
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St | 3% | +00. З per Cent. Consoltd. Rent-charge| 74 —76 |319 0 Jan, July j ** 07:1 M Vide Tel vaio se A sip ace ess icr | 700 No ... 
St. 4% tDo. 4 per Cent. Midland Rent-charge| 99 —102 |318 6 рат, uly | 10125. .. 1 A Da et i d: ephone Ord............. 25.39 | 5 13 91 May, 
St 4% Do, Guar. Stock 4 per Cent...........| 1072—14 1 3 17 9 ar, Sept | 102 | .. |. ! "i N е To nt. Pref. „оо ееееене нанне 107 — 16a} 510 6 Feb, Aug 
St 6% | fDc. 6 per Cent. Perp. Deb. Stock......| 140 —142 | 4 4 € jan, July | 1401 | .. ng е jo Deh peg: Stock. iraani i 123 СС 4 13 Q| Feb, Aug | 
St' 4% +00. 4 рег Cent. Оііїо................| 94 —96 |4 3 6 an, July i .. id 6 0 р ES Cen um. lst Pref. 101—105 | 5 10 9 | Feb, Aug. 
1 4'4. | Potteries Electric Traction Ord. ........ i i April, Oct | | efi En Do ж сны Cum. Ist рое: 101—104 1510 OQ | Feb, Aug 
1 0/6 | Do. 5 рег Cent. Cum. Ртей............ 615 0 Feb Aug | s+) -- т po брег Cent. Cum. 2nd eg een ie coud gong og А 
St. 44% Do. 4} рег Cent, Deb. Stock. ооофоохое 82 —85 9 5 3 Мау, Nov oe ze | / \ Be per ent. non-Cum. Зг в... Yo —9 3 12 0 June, Dec 
l| ?'d.| $. Met. Elec. Trams. & Lte. 6% Ст, Pref. um. ak Si eo | [st 34% тра Deb: cic 3$ per Cent. (red.).... 98 —190 | 1 0 Qi Jan, July , 
St. | 4% | 106. 4 per Cent. Deb. Stock..........| 56 —70 | 5 14 C | Jan, July ud vec A оу Tent E ар 9 
100 5% | Sunderland Dist. Elec. Trms. 5% IstMtDb. T 840 jz". ЕТА Б i | Oriental —. Phone Co. 30 уг. Bnds..... 1—1 | 4 15 о | April, Oct 
wis .. | Undergd E. Rys.Lon. 6% In.bds.withcoupo| 35 —37 T3 une, Dec 3 | 36i 11 1/ Дыш ri e Sup dd аа гач 411 6 | April, Oct 
«+ | 5% | Do. 5% Prior Lien Bonds............| 101 —102 | 4 18 0 | ^ “Boe, (QUE 10/7, Do 6 рег Cent Cum. Pref. .......... bal 41) Oi Jan, July 
e+ | 44%| Do. 44% Bonds Ex coup.5 ........ —8 |5 2 0 x 89: 82856 | 4% | 120. 4 per Cent. Red. Deb. Stock..... 98 —100 | 4 10 0! Jan, July 
.. 4% | Do. 4 perCent Ist Power Но. Dbs. ..| 98 —1C0 | 4 00 | 99 | +. Б о |* Telephone Co. of Egypt 4¢%Db.Stk.(red.)| 98 —78 |5 5 9 July... 
Е Е Yorkshire (W.R.) Elec Trams. Ord....... ee March ee t es 5 3/0 United River Plate..... PN P EM E T sts! о 14 3 ипе Dec 
$ .. | Do. 6 per Cent. Cum. Pref...........| 1 i T vs . 5 де с ree m. Рге{.......... Е i 12 6 Jan, July 
Bt + tDo. 44 per Cent. Ist Debs... .cccccces. 72 —80 5 12 6 Jan, July 774 ee t, 1% t . 4} eb. St. ооеооасоооововое + | 
Electric Manufacturing, &c. || s 3p "cre Rs NM е „21—31 |9 4 6| Jan, July 
St. | 44% tAncho Cable Co. 44 % Deb. Stock ....| 994-1014, 4 8 € P ‘01k 95) 10! 5/9 |fGlobe Telegraph & Trust г.и" 101—191 583 S EMI 
1 oe Aron Electricity Meter Ота ее. 2 —4 ee а | ее 10 3/0 1Do. 6 per Cent. Pref: uo vox bear 1128—13 4 6 3 | A ril Oct 
1 1/9} | 100. 6% Cum. Pf. .... xd and arrears 12—57 |616 3| April, Oct s i 10; 6% | Submarine Cables Trust (Cert.) ..........| 128 —131 | 4 10 6 | April, 
| 22; ОЕ МА Отен кане ear 5 2 0 April, Oct | °R} 5;! хаклы | 
Н о еее Cerenes — ә к ees 
< 6/0 | British Insulated & Helsby Cables Ord... 64—7 7 3 O | July, Feb өң. RAM тона ссе 
5 30 | De. 6 рег Cent. Pref.........- ооа. SEO 1416 О! Jan, July] 7 | = ys, Tramways, &c. 4%—48 |5 6 з | April, Oct 
51. 44%) tDo. 44 рег Cent. Ist Mort, Deb. (red)..| 101 —104 | 4 6 6 Jan, July | ** | -- | sl 2/6 | Anglo-Areentine 5% Cum. Ist Pref. ...... 4¢—4¢ |5 9 o)l Jan, July 
St. 449%, British Thoms'n-Houst'n 44% 1st Mt.Db.) 101 —104 | 4 6 6 Mar, Sept Ex .. 5 2/6 100. 5% С um. 2nd Ргеї............... 8344—90 |4 9 0 os Dec 
© _.. | British Westinghouse 6 per Cent. Pref..... woh : si Feb, Aug $55 “+ (St. | 4% | TDo. Are LOCKS Lese e tad our 531—964 4 i3 6 на 
106 6% | Оо. 6 per ent. Prior Lien Dbs. (rd.).. 984—1001: 5 13 6 .. J 9914. 449%, | 1Ро. 44% Deb. Stock ......... ааа оз 105. |4 15 3 | Jan, July 
St. | 4% | кро, 4 per Cent. Mort. Deb. Stock......| 58—65 |3 6 6 Jan, July | 5? Stigt | 590 jt Auckland Elec. Trams. 5% Deb. (red.).... 64—? 4 S о Мау... 
St. 40% | BrushE.Eng. Со. 44% Регр. Ist Deb.Stock| 39 —44 10 4 0 Mar, Sept | © | +» P's| 4/6 | Brisbane Electric Trams. invest Ot] 1. 55—5& 14 15 9 May, Nov 
St 44% | Ро. Perpetual 2nd Deb. Stock........| 23 —27 1612 0 | Jam, July | "* | «+ | & 2/6 | De. 5 per Cent. Cum Prope н ge el Jane daly 
© 16/0 | Callender's Cable Con. Ord.............| 94-1016 8 0 Jan, July | |. 41% | 100. 4j per Cent. Db. Prov. Certs....... 141 —146 | 510 0 Маг, Sept 
© 2/6 | tDo. 5 per Cent. Cum. Pref...........| 4—5} | 415 0| Jan, Juy | б |. 8% | British Columbia El.. Rly. Df. Ord. .... :33 —127 [413 6 | May, Nov 
St. |44% | tDo. 4$ per Cent. 1st Mort Debs. (red.).. 1094—1021 4 7 6 ov, May P ES 6% o Fref. Ord. Stock ............. “| 110 — 3 |4 3 з Jan, July 
1 1/3 | Castner-Kellner Alkali Со............... 21—21 | 5 8 9 Мау, Nov 2i: 5% | Do. 5% Cum. Per». Pref. Stock.... 102 —104 4 6 6 Br Oct , 163: 
St 44%! Do. 44 per Cent. Ist Mort. Deb. (red.)..| 106 —109 4 3 6, Feb. Aug | *' | ** рдо 4495 Оо. 4$ per Cent, Ist Mort. Debs..... 102 —105 |4 5 6 | Jan, July | y 
ix 0/7: | Chadburn's (Ship) Telegraph Ord. ...... #— А |611 9 March .. : ** 1100: 44% |. Do ancouver Power Debs. ........ 1034—1054 3 19 6 | Е 104 
1 0/7, | Consolidated А л i—t 700 August ER + [sc | 44% | Do. 44% Perp. Con. Deb. St. ........ 100 —103 7 ©, Mar, Sept 
1 0/6 | Consolidated Signal Co...... eee | 7 0 O | April, Oct | *: | +. Bt 5% | Buenos Ayres Lacroze Trams Ist Mt. Db. 41 
1 9/7: | Do. 6 per cent. Cum. Pref. ......... $—1 6 4 0 | April, Oct i ** St. | 6% | Buenos Ayres Port & City Tram, Ist Mt. 96 —99 |6 у о| Feb, Ang 
51 3/0 |*Crompton & Co (Nos. 1 to 85,000) ...... i—i 15 O О | Jan, July | ** .. Deb. 5їоск................, pees 44—48 | 4 7 6 Mar, Sept 
106. 5% | +Do. 5 per Cent. Ist Mort. Debs. (red.)..| 84 —67 | 515 0 an, July | 5) 2/6 | Calcutta Tramways (1 to 137,610)...... 41—4& | 5 2 6 Jan, July 
| 0/7; | Davis & Timmins ...... NINE SA 1—1} ш Mar, Sept | ** | ++ [об 2/6 | 100. 5 per Cent. Cum. Pref. ...... .. 96 —99 T d Jan, July 
t 1/21 | Dick, Kerr & Co. Ord........ Ае 15-1105 0 0 бер. .... .. vi 114 o, | tDo. 439% Ist Deb. Stock (red)...... +2} 4 | » 
* 0/7; | Do. 6 per Cent. Cum. РтеЁ...........| ! —là |5 6 € | Sept. t| c .. | Саре Electric Tram Shares ............ 55—oH 9 е | ЕМУ, AN 
51 4496 | 10о. 44 per Cent. Deb. Stock.......... 97—10) 410 0 Jan, July | ** | ++ 5 1/3 | City of Buenos Ayres Trams Со. (1904) Sh. 34 —10) об June, Dec 
t Edison & Swan United А” Sh.) (£3 pd.) &—À em eb, Aug ee ee t. 4% tDo. 4 per Cent. Deb. Vile c case eats 95 —98 520 May, Nov 
.. | Do. (£5 paid) ...... Е. E E 4 i: р e Aug : | = 5 оло Lte > о be и ГОЯ 
St. 4% | +00. 4 рег Cent. Mort. Deb. Stock (red. = с une, Dec ** Too! 59 ectne traction Co, of Ho I une, Dec 
St S Do. 5 рег Cent, 2nd Deb. Зи. 79 —82 6 2 0! Mar, Snt| | .. Sup ident t о ой 78 681 |6 3 6) 
e. | | Edmundson's Elec. Corp. Ord...... е] Bd Ps Jan, July | |’, l ee |. 4] 5% ННауапа Elec. Ry. Con. Mt. 5% $1,000 50 31 —92 2 6 Feb, Aug 
t... | Do. 6 per Cent. Cum. Pref. ........ e| LH—H T May, Nov E. year Coup. Eds. ......... I seh 5 2 " 
St 44% | Do. 4} percent. Ist Mort. Deb. (red.)..| 76 —79 |514 01 Jan, July ta c] no] Kalgoorlie Elec. Trams Sh. ....... verse) A cue e m кл Tan, July 
4| «+ | Electric Construction Со............... i-i | .. Jan, July ** 1100 5% Do. 5 рег Cent, „А, Deb. Stock...... 71 —75 o | Jan, July 
2 2911 Do. 7 per Cent. Cum. Pref........... 18—18 | 812 Е uly .... 3 ee 5 682 Do. 6 рег Сет. “В” Ditto .......... 148—1 А 8 0 о july .-.. 
St. 4% | Do. 4 рег Cent. Perp. Ist Mort. Debs ..| 61 —66 ^6 1 0 Jan, July | € "| 5 3/7: | Lisbon Elec. Trams. Ord. .............. pc 5 4 3 Jan, July 
1€ 5/0 |tGeneral Electric (1900) 5% Cum. Pref. .. 71 —8 6 5 0 | June, Dec : “+ 100 077: | Do. 6 рег Cent. Cum. Pref. .......... 954 —101'| о о e | Jan, July: 
St. 4% Do 4 рег Cert. Ist Mort. Debs........ &2 —86 +13 O | Mar, Sept . ** Ist | 5% Do. SperCent. Reg. Mort. Debs. ...... д. 93 4 18 Jan, Jur у у! ^ к 
$ 10/0 | Henley's Telegraph Works Ord...... ...| 1135—1241 6 1 0; Feb, Aug | 12| .. t од Madras Elec. Trams. 5% Deb. Stk. ..... ВЕ —83 520 да 87. 8 
‹| 2/3 | Do. 4} per Cent. Pref. ....... chose ze 4—4 74 5 9 | Feb, Aug t | ** koc 59, | fManoss Trams and Lt. Со. 5", Debs .... 94 — 192 514 0 Feb, Aug | 3.) ~ R 
St. | 43% | Do. 4j рег Cent. Ist Mort. Deb. Stock | 1034—1051. 4 5 6 Mar, Sept | «+ | .. .. | 5% Manila Elec. Ry. $1,000 Cold Bonds...... 125 198 920 d +23 be 
10, 5/0 Апа Rubber, Gut. Per, &c., Могкз.... 14}--15 | 6 10 € | Feb, Aug 10%} iaioo) $i} | Mexico Trams Co. Com. St. ............ 37) 98 5060 С 3 22 
1С 5/0 tDo 5 per Cent. Cum. Pref. ..........| *01—10 | 4 i4 0 T Ой 10} 50 о. Gen. Con. Ist Mort. 5% Gold Bds. Hd o 416 i 9^4 st 
100. 4% | Do. 4 рег Cent. Debs. (red.) .......... jeu (4 10 April Oct | 7: e iSt | 62 100, ао AS Mort Вах (m ALAS i 11609 | | 
oe National Elec. Construction Co. ........ == oe Apri ә "s oe 4494 ontrea t. y. ter ing per nt. 25 d жа - 
и: Richardsons, Westzarth & Co., Ltd. Ота — 4— jk pf Noe tel et eae Debs. (1922) (Nos. 601 to 2,000) ........ te 103 4 7 6| Feb, AME | 100; Ж 
li ..| Do. 6 per Cent. Cum. Pref. ..... aus &—+ st May, Nov | № ** Ist. |44% | Do. do. (Nos. 1 to 4,600) ...... - Jur 4.80 iy cose d Mee 
St. 44% | Do. 4} per Cent. Perp. Deb. Stock....| 76 —83 |5 3 6, Jan, му | ·· ** |. 1) 0/6 | Perth Elec. Trams Ord. ............ T Gas $15 51 Jan, July 10, .. 
|| .. | Simplex Conduits Ord. ......... usc. s s E "| [sti 5% | +20. Ist Mt. Db. Stock уулы. ee 418 0 | Jan, Jaly | 
EL 9 Do. 6 per Cent. Cum. Pref. .......... 5—3} is TR 3i 33,1 5 3/0 НКапвооп Elec. Trams & Supply Co. 6% 5—5 С. | VEU. x 
12 30/0 | Telegraph Construction & Maintenance.. 33 —35 '6 0 9 | Mar, July 32] | О hse dis ген 93 —102 526 e en 
10С 495 | tDo. 4 per Cent. Deb. Bonds (1909) ....| 99 —101 | 3 !'9 о Jan, July 54| 3°, TSt. 144% | 100. 44% 151 Mort. Deb. Stk. ........ 9l —93 4180, 4 % 9 | 
1| 1/0 | Vickers, Sons & Maxim, Ltd., Ord........ 2—2 |4 9 3 | $ LY 25 100! #1 , Ric Janeiro Tram, Lt. & P, Со........... 961—971 | 4 60 | i 100 9; 
1 0/6 | Dc 5 per Cent. non-Cum. Preference.. 4—1} 14 0 0; be 1% Ws | 100. 30 yr Gold НХ 87 дё 4 29 zs 831 81} 
$. 5% | Do. 5 рег Cent. non-Cum. Preferred ..| 108 —111 1410 O as 120 | ** поо 597 | Do. 50yr. Mt. Bnds Saba des TM $ 3151201 | 
St. 4% | Do 4 рег Cent. Ist Mort. Db. Sk. (red)| 102 —104 | 3 17 0 | June, Dec м Ж? $2} tSao Paulo Tramway, Light & Power Со. TU | 147 146 
100 44%] Do. 4$ per Cent. 2nd Mort. Deb. (тей. 103 —105 | 4 6 0 | June, Dez | 1524 2! nes REO MINA sere] 191—108 019 0! sane’ Dec | 102)! 104 
100 5% | Do. 5 рег Cent. 3rd Mort. Debs Scrip... 103:--105} 4 15 6 HH ps | ОЗ. | 5% | Do. 5 рег Сеп4. Ist Mt. $500 Db. ...... узсо ради . 
10 19%, J. С. White & Со. 6% Cum. Pref ........ m ‚8 0 0 а l 14100. 44% | Toronto Ку. Co. Ist Mt. 44% Ster. Bonds! 109 — 4 8 0 , 
I^ (ds illans & Robinson Ord..... ere ee EE .. | рг, ST ss , 
$ 1/6 | Do. брег Cent. Cum. Pref..... ......| Ц ПО 13 Є! Apr, Oct | l. Colonial and Foreign Electricity 
$1. | 4% | Do. 4 per Cent. Ist Mort. Debs.......| 60 —/0 |5 14 0 | May, Nov Supply, &c. Spot #1” 
Telegraphs 5| 3/0 | Adelaide Elec. S'ply Со. 6% Cu, Рт.......| 51—56 |5 2 o|Man Sept) |, 
eiegrapns. 10] 6/0 | Bombay E.S. & T. 6% Cm. Pf...... Urb i 95 590 Jan, July 94) .. 
10 .. | Amazon Telegraph ........ m 31—3$ ee June, Dec | . `+ [St | 41% | TDo. 41 per Cent. Deb. Stk. (red)....... — 9E 4 i4 6 m AE 
100 20/2! tDo. 5 рег Cent. Debs. (red.) Scrip ....| 95 —97 1417 6 Jan, July я 59 | +ро. 5 per Cent. 2nd Mort. Deb. Stock.. el— 5 2 0 April, Осі! С | | 
e 15/9 | Anglo-American «ете ооа ое еа зоо э оо э © ә во ө о 61 —tó 5 7 € ' F,My,Ae,N Са}; єч ! Calcutta Elec. Supply Crd. э бее **9v 106 110 6 ч 0 | "D pes " к 
St. 130/01 Do. Preferred ....... eee s nes 107 —109 | 5 10 0 Е,Му.АёМ | :08 ; 05100, 7/24 tCanadian Cen. Elec. Со. Com. St..... АК i 6 7 6 : 122} i2 
озо Вало acc. cases. i wees 243-25 > 0 01 F,My.Ac,N 204, 214100 $3} | Do. 7% Cm. Pi. Stock еее. E $130 | 
St. 4% ‘tCommercial Cable 4 per Cent. Deb. Stk... 844—836} 14 :2 € Јп,Ар, Ју,О| *6 | .. frog 5% |fCastner Electrolytic Alkali Co.(of U.S.A.) 9: —99 Jan, Jy "7" 
10 6/0 | Cuba Submarine Ord. ....... qM 6t—9 | © 13 6 | Feb, Aug о 8i | | Ist Mort. Stl. ОеЬз.................., 85 419 0 : боз, аа 
10 10/0 | Do. Preference 10 per Cent. ....... ...| 164—171 1 5 15 0° Feb, Aue p. .. 5% Elect. Development Co. of Ontario...... —ve |512 6 zu 
5 2/0 | DirectSpanisF Ord.......... SU .....| 34—33 |515 0 April, Oct |. | .. Yo jtElec. Supply Co. of Victoria 5 per Cent} __ 90 Jan, July е 
5 5/0 Do. 10 per Cert. Cum. Pref...... rer 71—81 6 1 6 | April, Oct .. s | st Mort. Deb. St. ......... AN 8: | 590 a Е 
50 4195, +00. 4! рег Cent. Deb. ........... ...| 32 —101 | 419 О | Jan, July . .. .. | Indian Elec. Sup. & Trac. Со. er 1k— 4 oe l^ sa : 
20 4/0 | Direct United States СА|е.............. 14{—15} 511 6 'JaAp]v)O| - . | utd. Kalgoorlie Elec. Power & Ltg. Ord. ...... А їй . April, Oct С" 
100| 41% Direct West India Cable 4 "eRg.Db.(rd.).| 98 —100 | 5 0 U | June, Dec Dus am 0/7} | Do. 6 per Cent. Cum. Pref, ....... Tr 1.180 0 APR . e 
St. 65/0 | Eastern Ordinary .................... | 133 —132 | 5 3 € | JaMy,Jy,O| 135} 133 1. | se” + Kaministiquia Power Со.5" Gold Bnds...| 100 —102 4 18 0 | i е 
St. 17/0, Do. З} рег Cent. Pref. Stock.......... | 85 —8 4 0 6 Ја,Му. Ју,О Boh) 85 s| IL | Madras E. $. Corp. Ori......... nm m А F н 
St. 4% | Do. 4 рег Cent. Mort. Deb. Stk. (red.)... 101 —103 ! 3 17 6 May, Nov | :- | ;. ÓSt| .. Melbourne E. S. Co. 6?;Cum. Pref. ......| 33 —38 . = NEL 
St. 6/6 ' Ecsterr Extension .................... 124—138 15:0 0 i Ja. Ар, ]y,O, 128; 12486 | 592 |" +00. 595 Ist Mortg. Deb. Stock. ...... 90 —92 15 ? 6 : | | 
100 4% Эс. 4 per Cent. Deb. Stock .......... | 101 —103 317 6 , Feb, Aug .. .. 1500 о? tMexican Elec. Light Co. 5% Ist Mort. И êS 
25 4% asainn d S. Af., 4% Mauritius Sub. Debs 933—101, 3 18 6 | May, Nov КА Gold Bords оао: bide ene bie 941 —85} 5 17 9 ii iG cm 
1) 5/0 3.N (of Copenhagen), Ex Coupon 79 ....| 30t—3:0 15 14 3! Jan, July | .. >: [St. | $1 | Mexican Lt. & Power Co. Com. St. ......| 78 —22 | 5:0 us 103} 10) 
25, 52/6 Indo-European ...................... $3 —55 | 518 6 | May, Nov | +. | .. [St s3} | Ро. 7*, Cum. Pref. St. e ss] 102 — 104 | 6 14 6 s 93i v 
100, 5%, Mackay Companies Common ..... e| 383 —92 5 9 0 ]а,Ар,1у,О| :: | .. [500 чо | Оо. 5% Ist Mort. Gold Впаз, ........| 921—930 55 7 0: FMrAN! у 
100 ACG ^ Do Рге{етепсе_.....................| 77 9] 119 0 Ја,Ар, Ју,О 7) e; 1100, $1} | Montreal Lt. Ht. & Power Со. Cap. St. .... 133 ~139 5 C 6 | Aon Do, 24 2 
1, ..: Marcan's Wireless Teleg. Co. .......... 14 — i © April .. äi $: 111/22] River Plate Electricity Co. Ога. и в —2 5 | 912 9 M: Г е 
100 4% , Pacific & Europe'n Tel.479Guar.Dbs(red.) 90 —99 |318 0 June Dec | «+ | .. | 1 1/24: Do. 6perCent. non-Cum. Pref. ..... 1—1 (920 ay July | «47 
24, 1/3 | West Coast of Атепса.............‚.. lói—là |312 9 ay sse п... [sc 5% | Do. 5 per Cent. Deb. Stock ..........| 1093—1028 4 17 6 | Jan de 
102 4% | і Оо. 4 рег Cent. DEEDS) sinc wears акеде ы 96 — 93 3 18 0 | Jan, July as ee § 3/0 Rosario Ще. . Co. Ord. AE ORO O, sekanie 8 —9 oe A ril, Oct oe | зе 
10 .. | West India & Panama ..cccssvencccocs = .. May, Nov tt | wie 5 3/0 Do. 6% Pref. (1-20,000) ............ 6 —€} 412 0 pn^ 8o 
Io! Sol Da 6% 2nd Pref ere) Big |612 6 May, Nov | 54 ..| 5 3/0 | Do 2nd bref. ........... eget] ete 614%] o sae 04 | 
10 9 o. O96: 20d Pref. ws sesh bos e ys n — May, Nov T A j Shawinigan, Water& Power Co. а *— @ 21 "E 
102 59 | О $ рег Cent. ОёБ8 ОНЫЙ 99 —101 4 13 о | Jan, July ere 199 x tDo. 5 ber Cent. Bds. ае 195 — 107 i 4 13 6 Jan, July 102 iod i 
10, 3/0 t Western Тејертарћһ.................0.. 133—~14 5 0 0 Мг, п, ОО 14 | 1313354. 4% Do. 4} Per Con. Mt. Db. St. eoccsccesee| LOL —103 | 4 7 6 s» JOO}: os 
| 4% Оо, 4 per Cent. Deb. Stock (red.)......| 99 —101 | 4 19 0 | Juns, Dec .. .. [St | 44 24 Toronto Power Со. 44% Db. St. ........| 99 —101|4 9 0 oe uly йо 
0490 | Western Union Telegraph, $1.000 4% Ваз | 101 —104 | 3 16 = ss | = f.. | 6d. | Victoria Falls Power Co. Pref.(1 to 808,000) i—i 566 Jan J | „ | 
S. 44%! Do. ~ ,000 43° Рав. & RI. Est.Gd.Bnds! 99 —102 .. ди eed d d.i Do (803,081 to 1,200,000) .........] B —H ө ate there 
* [n calculating the yield allowance has been made}for accrued ‘nterest but nof for redemption, t Ex Dividend. $ The London Stock Exchange Contmittee have declined to quote 
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one establishment to another with a little care—is easily 


amalgamated and the cell was well packed up with crystals 
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No. 1,678. [49:15] FRIDAY, JULY 15, 1910. ERICE ВТХРЕНОЕ "ДБ" | 
CONTENTS OF THE CURRENT NUMBER. : This device seems to act satisfactorily, but such crystalline: 
CT HARRIUS RN plugs are liable to increase the internal resistance of the 
Institutions and Societies .. 549 Traction and Industrial cell, and although the E.M.F. is unaffected, a cell with'a 
НЫ ла one ооо Machinery very high internal resistance is by no means so convenient 
Underground Mains. By Improving the Portability of - for laboratory measurements as one with a low internal 
d оа. rtis н By Henry Tinsley. Illus.. ll. sgg | resistance, while in some cases its use becomes comparatively 
nators. By A. Blondel. The Brussels International limited. The modification introduced by Mr. H. TINSLEY, 
| pae. о 952 Nee НАК дыз which our readers will find described in another column, 
Train Lighting. Illustrated 554 Street Lighting Contracts seems to be an effective way of getting over the difficulty. 
i л и 555 ит а " Mr. TINSLEY simply uses sinall perforated corks on to which 
"The Design of Oil-break | (Charles V. Drysdale). a disc of linen is sewn, and this is forced down on the top 
| Шик. eis ee 559 ien s Bee . {of the crystalline materials. With suitable precautions 
The Chambers Liquid Micro- | Fitch, S. Е. Glen. such a method should give no trouble ; there should be no 
Plone. Dd Ка m Uns E e P. фиш increase of resistance, and it should prove an effectual 
‚ Electric Traction in the Sc. GÉNOB eis i E ts .... 573 | barrier to any displacement of the ingredients. 
Clair Tunnel .......... . 561 ^ LEGAL INTELLIGENCE ...... 574 
Electric Drive in Textile Mills. ' Municipal, Foreign & General 7 , Toc Я 
Ву А. Milmow............ 563 Notes .................. 576 | Electricity Supply in the Potteries. | 
wien te RI Ded By Т | e En ane Tram- | Тт is not so long ago since we drew attention to pro- 
Coutts ......... —Má 565 Trade Notes and Notices .. 581; posals that were being made to combine the five pottery 
ү M pi reed | Meetings and | ұоуцз in North Staffordshire into one county borough, 
Electricity [Hobart] ; Elec- New Companies, &c...... ... 586 | At that time we welcomed the idea and pointed out the 
B uuu ea со Share List... pe advantages which would result from this co-operation. 
- — | This combination has now been accomplished and among 
! |the first steps that have been taken is one towards the 
NOTES. unification of the electricity supply, Mr. С. Н. Yeamay, of 
| "T RE Hanley, having been appointed to undertake this by no 
The Portability of Standard Cells. means easy task. Unfortunately the inhabitants of these 


islands are essentially parochial. They consider simply their 
own immediate neighbourhoods and their view is corres- 
pondingly narrow. When railways first came into general 
use, lines were laid down in practically the same area with 
entirely diflerent gauges so that intercommunication was 
impossible, and even now we see two adjacent tramway 
further than this and to secure what may ‘be termed undertakings working with different gauges and sometimes 
“universal portability.” By this we mean a construction | on aifierent systems. 


IT has always been a marked feature of the standard cell, | 

enabling the cell to be posted from one part of the globe to —— 
| 
5. | 


as developed during the last 20 years, that it should be 
portable. Ordinary portability—by which we mean the 
character that enables the cell to be carried readily from 


secured, but it is generally desirable to yo a stage 


another without ill effects, even though 1 may have Tuis lack of foresight will now cause Mr. YEAMAN some 
been inverted for a considerable part of its journey. Many | trouble in the new borough of Stoke-on-Trent. The 
methods have been proposed to attain this end. Thus, in borough already possesses four electricity stations, three 


the old test tube form of cell the platinum was frequently | of which supply continuous current on the three-wire 
system, and the fourth single-phase alternating current 


with a frequency of 100. As the alternating current area 
is right in the middle of the others, it is hard to see how 
it can be ignored, or this might otherwise have been the 
easiest solution. The worst of it is that this is the sort 
of mistake that might have been avoided. The authorities 
who were responsible for the introduction of electricity 
supply into these districts might, had they been less 
self-centred, consulted as to what common method they 


80 that there was not anything tending to shift to any 
great extent. Again, crystal cells, that 1s, cells made up 
of damp crystals without any otherwise free solution, were 
proposed many years ago by Profs. CALLENDAR and BARNES 

In the H form of cell the problem is not quite so easy, 
and it has been customary, as recommended by the 
National Physical Laboratory, to form a crystalline plug 
in each leg of the cell below a constriction in the glass tube. 
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should use. They might have foreseen that a time would 
come when it would be convenient to combine, and that a 
variety of systems would not help towards this end. They 
might even have erected one station to supply the whole 
of the area involved. But they did none of these things, 
and Mr. YEAMAN will therefore be faced with unnecessary 
trouble, and the electrical engineering profession will not 
advance in the public estimation. 


mereri essent 


The Board of Education and University Colieges. 


IT is, doubtless, а sign of greater civilisation to find a 
government taking interest in the education of the country 
over which it rules. In the early days, governments were 
prone to believe their duty ended in waging wars, or in 
restraining the high spirits of the King's subjects with a 
more or less heavy hand. Аз what they were pleased to 
consider high spirits often arose from too high an education 
on the part of the boisterous subject, they, as a result, 
rather tended to discourage the spread of knowledge, and 
certainly did nothing actively to help it. Thus it came 
about that all university, and a greater part of the primary, 
education of this country depended on the enterprise and 
. munificence of private individuals. Oxford and Cambridge 
are still self-supporting or, at any rate, sufficiently so to be 
independent of Treasury aid, but the increasing need Юг 
university education and the consequent establishment of 
many new universities (five have been founded in the last 
ten years) has made it necessary for special financial assis- 
tance to be given. This takes the form of a grant from the 
Treasury to the provincial universities (with the exception 
of Oxford, Cambridge and Durham), the university of 
London, and the three university colleges at Nottingham, 
Reading and Southampton. 


or in specialised form, but it should not be called university 
education. If we keep our standard of university teaching 
high, we cannot also fail to raise that of the primary and 
secondary education, so that the Board of Education is 
well advised to assist as much as possible all institutions 


that approach these ideals and to cut off university grants 
from the others. 


ee BÉ DÀ M 


London Electrical Engineers.— The following notice rela- 
tive to this Corps appeared in last Friday's “ Gazette” :— 
Lieut.-Col. and Hon. Col. (Hon. Major in the Army) R. E. B. 
Crompton, C.B., M.I.E.E., is retired, under the conditions 
of paragraph 116, Territorial Force Regulations, and is granted 
permission to retain his rank and to wear the prescribed 
uniform ; Major (Hon. Capt.in the Army) H. M. Leaf to be 
Lieut.-Col., Capt. J. Н. S. Phillips, A.M.I.E.E., to be Major, 
Lieut. G. W. C. Kaye, A.M.I.E.E., to be Captain (July 9). 


Г.В. & S.C. Railway Electrification.—Confirming our an- 
ticipations of last week, we now learn that an order has 
been placed with the Allgemeine Elektricitiits Gesellschaft 
(Berlin) for supply of electrical equipment for the trains of 
the L.B. & S.C. Railway Co., to be used on the electrified line 
between Victoria and the Crvstal Palace and between London 
Bridge and the Crystal Palace, on to Norwood Junction. 
The contract comprises 28 equipments, each consisting of 
four 150 H.P. alternating-current motors designed to operate 
at a pressure of 6,300-6,800 volts and a frequency of 25. 


The Telephone Situation.—4A recent issue of “ The Times" 
contains a letter bv Mr. H. Laws Webb, in which the author points 
out the inherent difficulties of providing a Government tele- 
phone service which shall at the same time be cheap and effi- 
cient. Mr. Webb suggests that instead of the Post Office 
completely taking over the business of the National Telephone 
Co. a more satisfactory arrangement would be for the company 
to continue the commercial management while the Government 
retained control over the rates charged. 


Wireless Telegraphy and the Cable Companies.—Mr. 
Ernest L. Walford, of the Stock Exchange, London, recently 
communicated to “ The Times” his views on the subject of 
Wireless Telegraphy and the action (or rather tho alleged 
inaction) of the Submarine Companies in adopting this method 
of communication in combination with their cables. It may 
be that the cable companies have not made the public fully 
aware of the steps they have taken to obtain the fullest ad- 
vantage from all modern means of intercommunication. We 
are in a position to state that, from the first, many, if not all, 
the companies have, through their electrical departments or 
by other means, kept abreast of all developments of wireless 
telegraphy. For some time past several of the companies 
have actually been operating wireless where the circumstances 
or necessities of the case have allowed or have needed it. For 
instance, the Western Isles (the Azores) have all been linked 
up by wireless bv the Europe and Azores Co. for the Portu- 
guese Government, and negotiations are in progress to 
establish wireless installations at several of the Eastern and 
Eastern Extension Companies’ stations. The West India and 
Panama and other companies have wireless stations either n 
operation or in course of erection. Mr. Walford and the share 
and stockholders in the cable companies mav rest assured that 
every step in advance is being closely observed and the fullest 
advantage taken of latest developments. The observations 
of the chairmen at the meetings of the companies have, We 
think, satisfied the members that the position, so far as their 
interests are concerned, are adequatelv safeguarded. 


=a eas 


THE Treasury, as a condition of this aid, which is 
independent of any that may be received from the local 
authorities, require the institutions concerned to supply 
accounts and details of their working, and these are col- 
lected in a Blue Book which has recently been issued. The 
information contained therein is summarised in an intro- 
ductory report of the Board of Education to the Privy 
Council. This contains some interesting details on present- 
day university education. Itappears that the total amount 
granted to university colleges in Great Britain is now 
£100,000, while the three Welsh colleges receive £4,000 
each. Compared with the sums expended on the Army 
and Navy, or even on less worthy objects, this is not a very 
large sum, thouch it is sufficient to show that the claims 
of university education are at last receiving some recogni- 
tion. These grants, moreover, stimulate private beneticence, 
аз the numerous donations during the past year amply 
indicate. Further, a very rigorous inspection is made of 
such institutions as receive this grant, with а view to 
deciding whether the edueation provided is of a university 
class; all of which make for efticiency. The report 
further points out that specialised adult instruction by 
university teachers must not be considered of à university 


. character, but only that which “is based on a broad pre- Cable Interruptions and Repairs. . ub. ае 
liminary education of wide range" and which is “ con- Assab —Perim .............. % о е | 
ducted under conditions that enable it to become the main на posee April 20, 1910 — 
interest and occupation of the student" This is a view Busca ан Ma) 5 1910 Z 
with which most will be in entire acreement. There is no Latakia—Palura "E May 26, 1910 ... — 

СЕ ovid hi a | | Obock —Djibouti.................. June 24, 1910 ... m 
objection to providing higher education by evening classes Falmouth— Bilbao............... July 4, 1910 ... July 11, 1910 
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The Order of Merit—The King has been graciously pleased 
to appoint Sir Wm. Crookes, F.R.S., to the Order of Merit. 
The achievements of Sir Wm. Crookes are well known to our 
readers, and satisfaction will be felt that he should have been 
selected to fill the place in the Order of Merit left vacant by 
Sir Wm. Huggins. Besides discovering thallium he has done 
a great deal of work on radium апа has covered a great part 
of the field of physics from the chemical side. He has been 
president of the British Association and of the Institution of 
Electrical Engineers. He was knighted in 1897. 


Electrical Smelting of Iron Ore in Scandinavia.—H.M. 
Legation at Christiania report that the iron produced at the 
experimental furnace erected at Tinnfos, near Skien, Christiania 
Fjord, which can be manufactured at about £3 per ton, 13 
capable of competing with the best Swedish “ charcoal iron," 
costing from £5 to £5. 10s. per ton. The production at Tinnfos 
18 at present 3 tons a dav; when the power at the works 
has been increased to 1,000 н.р., 25 tons a day will be turned 
out. The ore, which is smelted directly in the furnace, is 
said to contain 45 per cent. of iron. It is proposed to develop 
the works for the manufacture of steel, which, it is said, can be 
produced at from £4 to £4. 10s. per ton, whereas Swedish 
“ charcoal steel" of similar quality costs nearly £10 per ton. 
H.M. Legation are informed that there is а Swedish patented 
invention for the same purpose, which is said to give excellent 
results and to be more reliable, and that some furnaces are 
shortly to be erected near Christiansand. 

H.M. Consul at Stockholm reports that the Swedish installa- 
tion for the electric smelting of iron which is financed by the 
Association of Iron Workers is being proceeded with satis- 
factorily at Trollhattan. At the same time experiments have 
been resumed witb the original electrical furnace at Don- 
narfvet, and the superintendent has officially announced that 
the results are even more satisfactory than those hitherto 
obtained, and that he considers the economic problem of deal- 
ing with ore by electricity so as to supersede that of the blast 
furnace to be definitely solved. 


Obituary.— Harry W. Cox.—It is with great regret we 
record the death, on Saturday last, of a victim to the disease 
which has many times followed in the wake of the successful 
application of X-rays. Mr. Harry W. Cox, the patient 
experimenter whose sufferings have now terminated, had 
long taken a keen interest in electrical matters, and when the 
subject of X-ravs came forward to be investigated, he from 
the first put his heart and soul into the work. Unfortunately, 
his enthusiasm resulted in his exposing himself to the dangers 
of these rays, with the result that first his hands, then his arms, 
and ultimately his face became affected’ by the dreaded 
“ X-ray dermatitis.’ Mr. Cox, his injuries notwithstanding, 
continued his earnest work in the X-rav field, adding many 
useful and interesting instruments and pieces of apparatus to 
the equipment of the medical profession. Among these instru- 
ments may be mentioned an appliance for showing the depth 
of an embedded object below the surface of the body when 
seen by X ravs. He was responsible for 50 patents relating 
to coils and other X-ray appliances. Mr. Cox’s efforts were 
recognised in the highest quarters in the Jand—a fact which 
greatly softened the fate which was hanging over him for 
several years. An attempt was made to obtain for hima Civil 
List pension; unfortunately the Prime Minister was unable to 
comply with the request, but a grant of £200 was made out 
of the Royal Bounty Fund. At the instance of Sir William 
Treloar a sum of £2,800 was raised by subscription to meet, 
to some extent, the necessities of this pathetic case. Mr. Cox 
was highly respected in the world of therapeutics, and his 
death is mourned by many who have benefited Бу his experi- 
ments. The funeral took plice vesterday (Thursday) at Abnev 
Park Cemeterv. 


Hox. С. S. RoLrs.— Bv the untimely death of the Hon. C. 5. 
Rolls engineering is robbed of one of its most consistently prac- 
tical devotees. Тһе pioneer work of Mr. Rolls in automobilism 
contributed much to the establishment of the motor car ш- 


dustry in this country, a fact for which the many electricians: 
now conducting a flourishing business in ignition apparatus 
must feel extremely grateful. Though not closely identified 
with the electrical industry, Mr. Rolls had many electrical 
friends who will join us in our expression of sincere sympathy: 
with his bereaved parents. 


ALFRED Е. Izarp.—We also regret to record the death of Mr. 
А. E. Izard, which occurred on Monday last at Kingsgate, 
near Broadstairs. For nearly 25 years Mr. Izard has been 
assoclated with the lighter side of the electrical engineering 
profession in that he, first as an accompanist and afterwards 
in the dual capacity of accompanist and musical director, in 
conjunction with Mr. T. E. Gatehouse, did much towards 
providing that tunefulness for which the Electro-Harmonic 
Society has long been noted. Mr. Izard became a student of 
the Royal Academy of Music in 1878, а sub-professor in 1883, 
and professor in 1885, which position he held until his death. 


Pror. THomas НаАмилтох ConE.—We also regret to record 
the death of Prof. Thomas Hamilton Core, which occurred on 
Saturday last at Wellington, Manchester. The deceased was- 
in his 74th year. For thirty-five years he occupied the Chair 
of Physics at Owens College, Manchester, retiring in 1905 as 
emeritus professor. Until 1881 he also supervised the more 
mathematical parts of the physical teaching, but towards the 
end of his professorship he confined himself to lecturing on 
experimental mechanics, and withdrew from teaching the more- 


advanced work. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. F. Fernie contributes an article in which he deals with the- 
laying of Cables and Ducts. 

Mr. F. J. Chambers describes a new form of liquid microphone for 
the purpose of wireless telephony. 

Mr. Н. Tinsley contributes an article on “ Weston Cells," in which 
he describes à method of rendering them portable by the use of a 
simple diaphragm. 

We give a description of the Brown, Boveri system of train 
lighting. 

A further account of the exhibits at the Brussels International 
Exhibition a ppears on another page. 

Walsall Corporation have decided to expend £23,225 on additional. 
plant, extensions of mains. &c. 

At the meeting of London County Council on Tuesday the Fire: 
Brigade committee presented a report on the tenders received for the 
supply of three electrically-driven motor (escape) vans. 

А Bill to make the installation of wireless telegraphy on passenger 
ships compulsory was read a first time in the House of Commons 
on Wednesday. 

The Board of Trade have issued their report on the applications. 
made for Provisional Electric Lighting Orders during the past year. 

The Municipal Council are considering eight tenders received for 
the concession for electricity supply in Constantinople. 

Parliamentary. —A House of Lords Committee has rejected the 


North East London Railway Bill. 

The London Electric Supply Bill, which makes the London County 
Council the purchasing authority of the five remaining electricity 
supplv companies, has passed the committee stage in the House of 


Lords. 


INSTITUTIONS AND SOCIETIES 


TRAMWaAYS AND [лент RarLways AssocraTION.— The Official 
Circular of this Association for June contains, in addition to various 
matters relating to the Association, a сору of the Board of Trade 
Regulations regarding details of construction and equipment. a 
copy of the Proceedings of the Board of Trade and of the Light Rail- 
way Commissioners up to December 31. 1909. and а verbatim 
Report of the Discussions on the Papers read at the recent Tramway 
Congress held in Dublin on June 9 and 10, 
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| tion with earth of the intermediate conductor shall be made at one 
LOCALISATION OF FAULTS ON UNDERGROUND point only on each distinct circuit —namely, at the generating station, 
MAINS.* 


sub-station or transformer—and the insulation of the circuit shall be 

: | efficiently maintained at all other parts. (6) The current from the 
BECA DU intermediate conductor to earth shall be continuously recorded, and 
if itat any time exceed one-thousandth part of the maximum supply 


current, steps shall be immediately taken to improve the insulation of 
the system. 


Summa: y.— After discussing the causes of faults, and the recording of 
-earth leakages, the author describes a simple method of locating earth 
‘leakages and the apparatus he has constructed for facilitating the test. 


Р Much attention has been given of recent years to the design and 
manufacture of underground cables, with the result that cable can 
now be procured which, if carefully laid, will last for years, giving 
satisfactory service with little or no repairs. It is now generally 
recognised that the cable system is at least of equal importance with 
the generating station. If information were obtained on this subject 
it would be found that more interruptions of supply have occurred 
through faults on cable networks and feeders than through all other 
causes combined. To ensure continuity of supply the details of a 
cable system must be as carefully thought out and be subject to the 
same intelligent care and supervision as any portion of the station 
plant. 

The following remarks on the localisation of faults are not based 
on any particular theory, but are the result of the author's practical 
experience with a three-wire direct-current system, using single con- 
‘ductors, the distributors generally being laid solid in bitumen and the 
feeders drawn into conduits. "The most fruitful source of trouble on 
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such a system is that arising from earth leakages, which may occur 
on either of the outer conductors or on the middle wire. As a 
rule these faults develop gradually, and unless localised at an early 
stage may result in a serious '* burn-out ”’ with possible interruption 
to the supply system. It is therefore wise to take steps to localise 
and repair a leakage immediately it begins to indicate on the earth- 
recording ammeter. The author is aware that some station engineers 
believe in allowing earth leakages to develop to a more pronounced 
stage before adopting remedial measures, and one engineer at least 
has indeed advocated the ' smoke `` test method of localising faults ; 
but the author believes those who have any regard for the prestige 
of their undertaking will agree with him that, as the primary con- 
sideration is reliablity of supply, incipient mains faults should not be 
permitted to develop to such an extent as will interfere with the sup- 
ply even to а single consumer. His experience shows that 90 per 
cent. of mains faults originate in earth leakages, and these can nearly 
always be located and remedied before reaching the critical stage. 


Causes of Faults.—Faults on cable systems may be classified under 
.the following heads: (1) Those due to defects in the manufacture of 
.the cable, such as cracks or pinholes in the insulating material. (2) 

Those due to improper methods or careless handling of the cable 
when laying. (3) Those due to disturbance of the ground either by 
‚ subsidence or street openings by other departments. 


Recording of Earth Leakages.—On all direct-current systems where 
;the pressure between adjacent conductors exceeds 125 volts, the 
Board of Trade stipulate the following conditions: (a) The connec- 
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* Abstract of a Paper read before the Glasgow local section of the 
;Institution of Electrical Engineers. 


Fig. I shows a testing and earthing panel, the latter designed to 
On the right-hand panel 
the middle wire 'bus bar of the station switehboard is connected 
through the indicating and recording ammeters, and thence through 
an automatic circuit-breaker to an earth-plate of ample dimensions. 
The cut-out is adjusted so that when the current flowing through it to 
earth exceeds 25 amperes the cirouit is interrupted and the current 
is shunted through а 10-ohm resistance. When open, the circuit 
breaker arm closes a circuit through an indicating lamp and a relay 
on the recording ammeter, the latter actuating a needle to record the 
time during which the cut-out is open. The left-hand panel has been 
designed for testing the insulation resistance of the outer conductors, 
the method being to earth each outer cable in turn through a known 
resistance, and noting the resultant current. It is also used to burn 
out minor earths which may occur on consumers’ premises. If, for 
example, such a leakage is indicated on the negative outer the proce- 
dure is first to disconnect the middle wire Ьиз bar from earth and 
then to earth the positive 'bus bar, and by passing a current which can 
be varied by the regulating switch, the fault is burnt olear or localised 
by the melting of the consumers’ fuses. In an industrial district 


where large power users are connected to the supply mains, and 


especially in places like shipyards and foundries where temporary 
cireuits are often run, many troublesome earth leakages occur, and a 
careful study of the earth chart will enable the mains engineer, with 
à knowledge of local conditions, to locate most of these faults. 
Overhead travelling cranes with bare trolley wires are responsible 
for many intermittent leakages. 


| *'* 7, Positive: distributor. cable . 2*7 75 E Tx» BS Ie \. 
NON T S cts e awn җы &. Mte : s 


ю опт resistance 


Fic. 2. 


It is well known that negative cables are more susceptible to earth 
leakages than positive cables, and a record of the faults which have 
come under the author’s notice during the last few years shows that 
fully 80 per cent. of the earths on a supply system occurred on the 
negative side. In almost every case of breakdown in a negative 
conductor the core was found saturated with moisture for 4 ft. or 
5 ft. on each side of the fault, due apparently to osmotic action, while 
the bitumen covering, which under normal conditions is unaffected by 
moisture, is converted into a spongy state, quite independent of its 
temperature, This peculiar effect is produced on the negative cable 
only, and in cases of faults affecting both outer conductors, the posi- 
tive core was found to be quite dry, while the surrounding bitumen 
was in its normal state, or only affected by the heat generated by the 
leakage current. A positive earth fault on a feeder cable, which 
occurred in a draw-in box, due obviously to a crack in the bitumen 
sheathing, showed a gradually increasing leakage current for a period 
of three weeks, and on cutting out the faulty section the moisture 
appeared only to have crept for a few inches along the core on each 
side of the fault while the bitumen was practically unaffected. 

Locating the Faulty Cable on the Network.—The location of faults is 
rendered easy where cable networks are divided into sections with 
disconnecting links in convenient pillars. The proper method 
is to fuse each distributor cable at its feeder pillar, and in the event of 
a short-circuit the faulty section is automatically isolated from the 
system. Momentary short-circuits which disturb the pressure are 
not of great enough duration to melt the fuses, and are consequently 
the most difficult to deal with. For this reason, among others, the 
author is of opinion that all feeders should be provided with recording 
ammeters on each conductor. A defect on the middle wire is not 
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easy to locate, and introduces complications when an earth takes 
place on an outer as the leakage current from the latter may be 
passing to the middle wire, and no indication given of the fault. 

Many methods have been employed for the localisation of faults on 
underground mains. In most cases the choice is limited bv the type 
-of cable and the system of supply. 
parisons between these, but proposes to describe а simple method 
which he has found of service in locating earth leakages without 
interrupting the supply. Не is not aware if the idea is novel or 
otherwise, but can testify from actual experience of its worth, and 
the chief claims he puts forward are its simplicity in operation and 
theabsolute certainty of the results obtained by its use. Itsoperation 
depends on the fact that when an earth leakage occurs. the earth in its 
vicinity is charged to a potential above normal earth potential. and 
this potential will vary at any point in inverse proportion to the dis- 
tance from the fault. Assume an earth leakage at E on a 250-volt 
three-wire svstem of distributors (Fig. 2), the current shown on the 
ammeter with the 10-ohm limiting resistance in circuit being 10 
amperes through the fault. This gives a total resistance between the 
fault and the earth-plate of 15 ohms and a ditlerence of potential of 
150 volts. "This pressure will be highest immediately at the fault and 
will diminish with the distance trom the fault. It can be measured 
by an ordinary voltmeter, but in most cases a special voltmeter, cali- 
brated to read down to very small pressures. is desirable. One ter- 
minal of the voltmeter is connected to a rubbing contact and the 
other to a good earth connection, such as a steel rod pushed into the 
ground at a distance of 2 yds. or 3 yds. from the cable route. 
Besides simplicity in operation and accuracy of results. other advan- 
tages of this method are that the smallest earth leakages can be ex- 
peditiously located without interruption to the supply; the appa- 
ratus is cheap and simple in construction, while the test may 
be made by any one possessing elementary technical skill. The 
method is applicable to any system of supplv, whether direct or 
alternating. In the case of a two-wire supply it is only necessary 
to earth the unaffected conductor to give the required P. D. surround- 
ing the fault. 

The author has found in practice that it is much more satisfactory 
to obtain testing current from the supply mains than to employ port- 
able batteries, as the latter require to be maintained in good order, 
ready for an emergency, while the discharge current may be totally 
inadequate for the purpose of locating a fault. unless it should happen 
to bea dead earth. In very few cases is it found impossible to locate 
faults by the method described by the author, and in these recourse 
has been had to the well-known but more elaborate Wheatstone 
bridge methods or to Murray's loop test, these, however, requiring 
the disconnection of the faulty section. One of the most trying faults 
to locate is that of a burnt-through cable which still retains its normal 
insulation resistance to earth. If a leakage cannot be started by sub- 
jecting the insulation to a high-pressure test, its position may be 
found by an elaborate capacity test from either end, or by the crude 
method of cutting the cable at various points along its length. 

Insulation testing sets consisting of ohmmeter and generator are 
now universally adopted for testing mains, but the author would like 
to call attention to the inability of the generators in most of these sets 
to maintain а sufficiently high pressure when testing а cable of low- 
insulation resistance. 


DISCUSSION. 


Mr. McLzop (Clyde Valley Power Co.) congratulated the author on the 
originality and ingenuity displayed in the Paper. Не asked if the author 
had ever tried the system on three-core lead-covered cable and with what 
results. Further, would it not be very difticult to use in very dry ground, 
especially with wood paving or granolithic, and was it necessary to go 
over a considerable area with the apparatus indicated to locate a fault ? 
Supply authorities as a rule found it better to prevent faults coming on 
than to allow them to develop and burn out. His company took insula- 
tion resistance tests at regular intervals. In this connection the pilot 
wires, such as were used in connection with Merz-Price feeder protection 
and telephone pilot wires, now pretty generally adopted in all first-class 
supply systems, came in very handy. Being more lightly insulated, 
they were more sensitive to any subsidence, and in that way indicated 
before the heavier insulated cable where and when there was a fault 
developing. 

‚ Мг. №. W. LackrE (Glasgow) said Mr. Торр had referred to the 
Important part which underground mains played in the supply of elec- 
trical energy. They represented quite one-half of the capital expendi- 
ture of the undertaking, and, further, they were buried underground and 
could not be inspected like plant, and when anything went wrong all 
evidence of the cause was generally burned away. For this reason alone 
It paid to adopt the very best system of cables. The arrangement in 
Glasgow was to have a recording ammeter on the positive and negative 
pole of each feeder, but also to have a shunt in series with the middle 
wire, on which an ammeter could be connected at any time. Each feeder 
was isolated and fed its own piece of network, so that the station engineer 
was able to report at once to the mains department what feeder or area 


The author will not institute com- 


а fault was showing itself оп. Мг. Toppin seemed to condemn the 
drawing of bitumen cable into ducts, and the bitumen was liable to turn 
spongy with leakage current. The speaker asked if this were really his 
experience. The subject of osmosis was brought very prominently 
before the public some years ago. In Glasgow they experienced trouble 
from this without bare copper strip, and the insulation of the negative 
wire was practically nil. When Mr. Chamen adopted triple concentric 
mains he looked into this subject pretty closely, and they once thought 
of altering the polarity of the triple concentric mains. At present the 
core was positive, the next conductor negative and the outer was the 
middle wire. With this arrangement the central conductor would suffer 
from the osmotic effect, and one might have а breakdown between the 
central conductor and the negative, or between the negative and the 
outer. It was thought that if they altered the polarity. of the central 
conductor and made it negative, and the next conductor positive and 
the outer conductor the middle wire of the system, that the osmotic 
effect would be confined to the central conductor. and, further, it would 
probably be protected from osmotic effect. In conclusion, he con- 
gratulated Mr. Toppin on his practical contribution to the subject of the 
localisation of faults. 

Mr. McWuIrTER asked for more informatioh as to how the tests were 
Mr. McLeod had advocated tests, while Mr. Lackie said 
* no tests." Mr. Toppin's system would be quite good while the fault 
was in the incipient stage. Electrolysis had always been the “ black 
man " with cables. Не thought the smoke test, burning out of the fault, 
was rather rough on the consumer. Lead was being given up as a cover- 
ing for underground cables. 

Mr. W. D. MorGan thought that on the testing panel shown there was 
a '* dead short " circuit through the earth connection. If a pipe ran 
alongside the cable there might be a case where the enigneer, while using 
the triangle, followed the pipe instead of the cable down a side street where 
there were no cables. 

Mr. Вовектзох (Greenock) mentioned that there were cases where the 
author's method would not do, three-core cables, for example. In 
Greenock there were cables under high-water mark where fault currents 
had varied between 1, 2 or even 5 amperes. He advocated the smoke 
test svstem, and he questioned if in Glasgow any other system would do. 
He referred to а method which he had found to answer very well. It was 
similar to a potential test and was shown in the accompanying diagram. 


carried out, 


Galvanometer 


Earth 


Calling the distance between А and C, [, between B and С, /,, and the 
total length of cables=L=/,+/,, then with a galvanometer connected 
between А and E the deflection d, is obtained. By connecting the 
galvanometer between B and E the deflection 4. is obtained. Then 


1 

L=L. аа. 
lation tests much good, and he did not agree with Mr. Lackie аз to iso- 
lating the feeders. Distributors with dead ends could scarcely be 
cheaper than a linked-up system. It meant that there would, of neces- 
sity, require to be different voltages for each feeder. The best way of 
preventing faults was to get a good cableand lay it carefully on the solid 
system protected with suitable troughing. 

Mr. RAPHAEL, in a written communication, asked if the method was 
suitable for lead-covered cables. He instanced a similar system of fault 
indication in Berlin, where pilot wires were run from the feeding point 
back to the station to an indicator there, but that arrangement was not 
perfect, as the tramway currents sometimes made the indicators come 
out. He advocated the use of a portable set with a battery. 

Mr. Зилекх (Partick) advocated separate networks. 

Mr. ALLAN advocated the use of an insulation testing set, and depre- 
cated the use of the smoke test on account of fire risks, especially if a 
factory was closed for the night. 

Mr. ТоррІх, in reply, said the method had not been tried on three-core 
cables, but it was quite suitable on lead-covered or drawn.in cables, if the 
lead had no breaks of continuity in it. It had been successfully tried on 
cables 2 ft. 6 in. below the surface in the drvest weather. The ohmmeter 
and generator method was only suitable before putting cables into com- 
mission. He had used a compass near boxes where the position of cables 
was apparent. Electric tramways had no effect on the test in his expe- 
rience. To prevent the “ short-circuit " indicated by Mr. Morgan, circuit- 
breakers were provided. 


; d, ая 
and, similarly, аа: He did not think insu- 


Telephony on Trains.— According to the “ Telephone Engi- 
neer," the Lehigh Valley Railroad has decided to instal a tele- 
phone service on its trains running between New York and 
Buffalo, to be available at stations. Communication will be 
effected with the outside world at wayside stations through the 
telephone circuits which run along the lines. 
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THE COMPOUNDING OF ALTERNATORS.* 
BY A. BLONDEL, 


Summan ае author describes his system of compounding alter- 
nators, е exciter rotates in synchronism with the alternator, but 
with a fixed mechanical phase displacement. Alternating currents 
are passed into the armature winding of the exciter so as to magnetise 
the field system and automatically raise the exciter voltage as the load 
increases. Details of actual installations and test results are given. 


the excitation required by the alternator on open circuit; the arma- 
ture, which rotates in synchronism with the alternator by a mecha- 
nical coupling, has two windings, the one winding being continuous 
current and exciting the alternator, and the other а compensating 
Winding similar to the alternator winding and traversed by the same 
currents; the number of turns, and the points at which the current 
is led into this winding are so adjusted that the reaction field pro- 
duced by a wattless current has the same direction as that of the 


main field, and strengthens it in exactly the same proportion that 
the corresponding armature reaction of the alternator tends to 
weaken its own field ; in addition, the brushes are kept fixed by ore 
of the known methods. Under these conditions, if the alternator 
and the exciter-are both being worked below the knee of their 
saturation curves, it is easy to see that all the armature reactions, 
watt or wattless, are compensated automatically.” 


A very interesting article, by Dalémont and Herdt, on ** Arma- 
ture Reaction and the Compounding of Alternators" has recently 
been published. 

After recalling M. Blondel's theory of two reactions for the par- 
ticular case in which variations in permeability can be neglected, the 
&uthors of that Paper state that an excellent compounding of alter- 
nators can be obtained by compensating for the reaction due to the 


N 


Fic, 3.— COMPENSATED EXCITATION ВУ WATTLESS CURRENT WITE A 


Fic. 1.—Укстов DIAGBAM гов THEORY oF Two REACTIONS. SERIES TRANSFORMER. 


wattless component (I sin Ф) alone. In fact, the reaction due to the 
watt component (I cos Ф) is always very small, and serves rather to 
raise tho voltage. 

The author (M. Blondel) had already made this remark in 
August, 1896, at the Congrès des Electriciens de Genève: the study 
had even been carried further, and a system of compounding pro 


Fig. 2 represents this arrangement for a three-phase machine with 
rotating field. A is the alternator, B the terminals from which the 
currents are led to B,, the slip-rings connected to the compensating 
winding on the exciter E, B, the main terminals, C the commutator 
of the main exciter winding and J the shunt winding. 

It is obvious that the passing of the alternator current direct into 
the exciter armature is only practicable for low-tension currents; 
with high-tension alternators the current must previously be trans- 
formed by means of а series transformer. The arrangement is then 
as shown in Fig. 3, in which T, is the primary circuit of the three- 
phase transformer in series with the main circuit and T, the 
secondary. It will be seen that the three rings B, now simply 
serve to close the supplementary winding, which receives the cur- 
rents from the secondary T, by means of the rings B,; the rings 


At the Congrés des Electriciens de Paris (1900) the author ex- 
pounded this method more fully. Finally, in February, 1904, he 
added a second exciter for the purpose of obtaining complete 
stability of running and a large flexibility in the regulation. 

This method, which is entirely distinct from any of those described 
by Messrs. Dalémont and Herdt, has escaped the notice of these 
latter, who live in Canada, since up to the present the method has 
only been published in the * Comptes Rendus de l'Exposition de 
Liege”; but, in fact, the method has been put into practice for 
several years with satisfactory results. 


AL TR 


Fic. 2.—PRINCIPLE oF EXCITATION BY THE REACTION OF THE WATTLESS 
CURRENT PASSED THROUGH THE EXCITER. 
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Fic. 4.—DIAGRAM OF COMPLETE METHOD; REACTION EXCITER WITH | 
PARTIAL INDEPENDENT EXCITATION. 


The author, then, has thought it of interest to recall the principle 
of his method of compounding, and also to give some instances of 
its practical applications. 

Let us consider the vector diagram (Fig. 1) mentioned by Messrs. 
Dalémont and Herdt. The problem to be solved, according to this 
diagram, was to regulate the excitation of the alternator by creating 
in the field winding, on load, additional ampere-turns proportional 
to the vector OG, representing the wattless component of the cur- 
rent (І віп Ф). This result was originally realised by the author's 
г. action excitcr, the principle of which he expounded, as follows, in 1896: 
« The method consists in the use of an exciter of the Rechniewski 

type, with а small air-gap; the field windings, constructed in the 
usual manner, are shunt wound, and excited just enough to produce 


B, can therefore be dispensed with, and the joint made on the 
armature according to general practice. Ву suitably choosing the 
number of secondary turns T, on the transformer, the two armature 
circuits can be combined just as with a rotary converter. 

Fig. 4 represents the scheme of compounding as it is actually 
applied. In addition to the apparatus already described, there is à 
small direct-coupled dynamo for a new and important purpose. 
This machine supplies a part of the excitation for the exciter Е, and 
thus ensures the stability of the magnetic equilibrium of the system 
at all loads. It is а very small machine and always works on the 
same load. On the other hand, the exciter E and the transformer 
do not work at constant and complete saturation of the iron. 

Fig. 5 shows the dingram of connections of the exciter E for a 
bipolar machine. In reality, it is evidently convenient for this 
exciter to have the same number of poles as the alternator, Or else 


* From the “ Bulletin” de la Société Internationale des Electriciens 
‘slightly abbreviated). 
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it must be driven by a multiplying gear. With turbo-alteraators 
the number of poles is, however, almost always two or four. 

Fig. 6 shows the mechanical phase displacement of the exciter 
relative to that of the alternator, supposed star connected. 

Princ: ple of the Cal-ula'ton of Compound: ng by means of a Reaction 
Exciter.—As we have already remarked, the wattless current which 
flows in the exciter armature on load, due to the wattless component 
of the current in the transformer, must exert a magnetising influence 
on the exciter ; we will represent it, therefore, by OG in Fig. 5, which 
has the same signification as the vector OG in Fig. 1. In the same 
manner we will represent the watt component of the current by the 
vector OF, at quarter centres and in advance of the vector ОС. The 
effect of this watt component in the exciter is to assist rotation and 
commutation; in fact it is easy to see that this component does 
work and produces a turning moment: its reaction on the exciter 
field tends to counteract the reaction of the current collected by the 
brushes. 


Fio. 5.—DiaGRAM oF MAGNETIC FLUXrS IN THE EXCITER. 
If e is the E. M.F. between the brushes of the exciter, the E. M.F. 
3 
between the rings is / 8° and the Е.М. F. between each ring and the 


neutral point is e/ v 8. This ratio, calculated on the assumption of 
sine curves, must be corrected in practice, and, in general, it is taken 
that the E. M.F. between rings is equal to e multiplied by a certain 
coefficient 4. This E.M.F. is obviously at quarter centres with OG. 

In like manner there is a component in quadrature with OF, due 
to the cross flux of the exciter; but this compone .t is always very 
feeble, on account of the small ratio that this cross flux bears to the 
main flux, and, moreover, there is, as we have just seen, a partial 
compensation between the cross flux due to the vector OF and that 
due to the current taken from the brushes.* 

If n is the ratio of transformation of the transformer, the E.M.F. 
of the exciter in terms of the primary will be ye/n. 


Phase I 


Alternator 
Armature 


Secondary 


Trersformer 


Exciter 
Armature 


Fio. 6.—DIaGRAM SHOWING THE DISPLACEMENT OF THE EXCITER 
ARMATURE. 
(Alternator star counected, exciter mesh connected.) 
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This E.M.F., generated by the exciter, is in opposition with E,; 
in order to make it as small as possible in practice, the number of 
secondary turns is made from three to four times the primary turns 
on the transformer; under these conditions the fall of potential 
across the primary winding on full load is practically negligible. 
So far as the action of the series transformer is concerned, it 18 
sufficient to assume that it produces a secondary current approsi- 
mately proportional to the total primary current taken from the 

* The brushes being fixed in the neutral position and the pole shoes 


being unsaturated, the cross flux moreover does not appreciably аНес* 
the E.M.F. 


converted by the commutator of the exciter, and thus contributes 
directly to the excitation of the alternator, and also in part produces 
a turning moment as has been seen above; the wattless component 
serves to produce a magnetising reaction proportional to the watt- 
less component of the primary current. 

It is true that, in order to drive this wattless componeat through 
the armature, a certain E.M.F. is necessary. and, in consequence, 
there must be a certain difference between the “ wattless? ampere- 
turns of the primary and of the secondary, approximately in phase 
with OG. The a.thor, however, ensures that this vector shall be very 
feeble and practically negligible by making :— 

1. The self-induztion of the secondary winding of the transformer 
very large compared with that of the exciter armature, and con- 
sequently the winding acts approximately as if it were closed on itself. 

2. The greater part of the necessary magnetising ampere-turns to 
be furnished by a shunt winding, whi-h will be ше tioned again 
later; the ** wattless" ampere-turns of the armature above all serve 
to regulate this shunt excitation, and оду produce in themselves a 
part of the ne-essary ampere-turns. 

The total ampere-turns on the exciter are composed of a constant 
part, c, due to the small auxiliary exciter, and a variable amount 
produced by the reaction of the wattless component of the alternator 
current, and equal to (in continuous-current ampere-turns) 

x1 sin ф хт „2 
п 2 
representing the current іп each ring, т the number of con- 


I sin Ф 


ductors on the armature, and K a well-known coefficient, depending 
upon the number of phases and conductors. 

On open circuit, i.c., when I=0, there is no current in the primary 
of the transformer; but there is a small wattless current in the 
secondary, due to the effect of the exciter being short-circuited by 
it. This can be taken account of, once and for all, by represeating 
it by the equivalent counter ampere-turns, and considering that 
the excitation ampere-turns of the exciter on open circuit are reduced 
to a constant amount, obtained by the difference C—C'=c; these 
resulting ampere-turns set up an E.M.F. e at the brushes of the 
exciter. d | 

On load the current from the exciter to the transformer diminishes, 
becomes zero, and then changes its sign; the resultant excitation 
always remains below the knee of the open circuit characteristic of 
the exciter; the exciter voltage е is therefore proportional to the 
excitation ampere-turns 

Km V 2 


съ 5 Isine. 


The ratio of transformation n is so chosen that the term 


Km4,/2 . Т 
оп sin Ф (proportional to the wattless component of the cur- 


rent), with respect to the constant term с, has the value necessary 
to provide the additional ampere-turns to the alternator, in order 
to maintain (or to raise) the voltage at the terminals. In order to 
reduce to 4 minimum the reaction ampere-turns which have to be 
supplied by the transformer, as stated already, a shunt winding is 
added to the exciter E, as shown in Figs. 4 and 5. "The expression 
for the tota] magnetising ampere-turns becomes 


Km J2. . Y fey 
(cs o, | sine 1+2") 


where с is a convenient constant. 

It will be seen that the addition of this excitation, due to the shunt 
winding, does not at all modify the conclusions at which we have 
arrived; it is even possible to give it a preponderating effect—for 
example, two-thirds of the total excitation. But it must not be 
carried too far in this direction, for the shunt winding by itself must 
not be relied on for the working of the system, for then the system 
would be unstable. 

The great advantage, in practice, of this excitation taken in shunt 
from the exciter brushes is to reduce to about one-third the current 
req iired from the transformer and from the auxiliary exciter. This 
latter ma^hine in parti ular can be a qui:e small bipolar dynamo, 
or the power can be take. from the coatinuous-curreat station 'bus 
bars when available. Аз for the transformer, it is much smaller 
than if it had to assure the whole of the excitation required by the 
alternator. 


Voltage Regulation and Compounding of the Al'erna'or.—The 
regulatio of the system can be adjusted by means of the rheostats 
Rand В’. By regulating the rheostat R in the shunt circuit the 
total value of the alternator exciting current can be adjusted in a 
certain proportion, but the relative value of the compounding effect 
is unaltered; in fact, this operation is equivalent t» modifying the 


| бе 
numeri-al value of the coefficient 2 in the factor (1 + 2. 
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By regulating R’, and hence the excitation provided by the small 
auxiliary exciter, the relative value of the compounding is adjusted ; 


Km J2. . 
in fact, the value of the term c with respect to E sia is thus 
modified. 


It can be seen, therefore, that it is very simple to modify at will 
the compounding effect, as well as the absolute voltage of the alter- 
nator. This great flexibility and сопуепіезсе of regulation is one 
of the characteristics of the syste n of compounding just described, 
and coatributes largely to its practical valve. It is also to be 
noticed that if for any геазол the compoundi^g transformer is 
damaged, the arrangement permits of hand regulation just as with 
an ordinary alternator. It is also to be пой ей that the two opera- 
tions of the regulation are exa^tly equivalent to those employed in 
the regulation of compound-wo ind continuous-current dynamos. 

There is, moreover, an analogy between the two kinds of com- 
pounded machines, and all the known properties of compounded 
dynamos can be applied to the working of compounded alternators. 
For example, parallel working can be obtained with the greatest 
ease; and it is advantageous also to use equalising connections, that 
is to say, to connect the terminals of the alternators direct on to 
equalising bars, in order that their mutual synchronising action can 
take place freely. However the fall in potential in the compound 
transformers is so small that several compounded alternators on this 
system operate very well in parallel without equalising connections 
or special precautions being taken. 

Examples of Actual Installations ant Test Results.—The author 
gives brief details of actual machines compounded by his method. 
They consist chiefly of two-pole turbo-alternators. Test results on 
two of the machines are also included, and we give below a few 
details. 

1. Alternator : 500 kw. 3,000 volts, 50 cycles, 2 poles. Compound- 
ing transformer: Primary, 26 turns; secondary, 64 turns (star). 

Experimental Resutts.—Inductive load (cos ф 0-8). 

Load. Volts. Excitation. 

Oampere .. 3,000 ... 15 amperes 5:9 amperes eflective. 
93:5 amperes ... 3,030 ... 120  ,, ex ZOO” a T | 
(Without compounding and excitation 75 amperes, the voltage falls 
to 2,350 with a load of 93 amperes.) 

Non-inductive Load (cos ф = 1:0). 


Current exchanged i; 


Load. Volts, Excitation. 
Fixed resistance R’=190hms ... Qampere ... 5,000 ... ;5umperes. 
Shunt resistance R =60 ,, ... 104 amperes... 3,150 ...110 - 
Load. Volts. Excitation. i». 
Fixed resist. 2120hms .. | Oamp. ... 3,200 ... 85amp. ... 6lamp. 
Shuntresist.261 , ... 108 ,, ... 4,190... 116 , ...225 


ээ 


The above figures show plainly how close is the compounding effect 
and also the ease with which the voltage and the compounding effect 
can be adjusted by means of the two rheostats. ‘They also show 
how small the currents exchanged between the transformer and the 
exciter are in comparison with the exciting current of the alternator. 
In this particular installation three alternators are connected in 
parallel without equalising connections or special apparatus of апу 
kind. 

2. Alternator: 500kw., 525 volts, 3,000 revs. рег min., 50 cycles, 
‘The following results have been obtained at unity power-factor :— 

Load. Volts. 


Excitation. R.P.M. 

60 amperes... 530 60 amperes, 21 volts ... 5,010 
140 ,, .. 530 .. 6% г 22 ,, e. 5,030 
13)  ,, ... 930 .. "0 „+ 24 ,, ... 3,020 
260 Sy, 4. 000. ss Ч ou 20 , .. 5.020 


When running on its distribation system at a speed of approxi- 
mately 3,000 revs. per min., the following results have been 
obtained :— 


Load. Cos ф. Volts. Excitation. Current exchanged, 


В.М 5. 
О атр. ... — .. 595 .. 52:5 amp., 19 volts ..  55amp. 
300 ,, ..0865 .. 525 ... 765 , 26 , .. 170 ,, 
586 ,, ... 0865 .. 525 .. 800 , 28 p .. 240 ,, 
650 ,, ..080 .. 525 ... 1050 , 3840, ... 455 


ээ 

The voltage is thus practically constant. The voltage across the 
primary of the trarsformer does not exceed 2 volts on load. 

Conclusion.—'Yhe chief features of the author's system of com- 
pounding are, a very great simplicity, the use of a single series trans- 
former of relatively unimportant power, instantaneous action (due 
to the laminated field system of the exciter), and the ease with which 
the voltage can be raised independent of the compounding effect, 
and the coefficient of compounding regulated independent of the 
voltage. There is an absence of all delicate mechanism which is 
likely to get out of order, such as resistances operated automatically, 


and the operation of the system simply depends upon purely elec- 
trical and magnetic reactions. 


THE BROWN-BOVERI SYSTEM OF TRAIN LIGHTING. 


Ж It is not surprising to find that from its very introduction the use of 
electricity for train lighting has increased by leaps and bounds. 
Not only did its employment make it possible to discard the gas 
containers and other deadweight, but its greater safety in case of 
accident has been often made apparent. ‘To provide a train with 
light is, however, not an easy matter, and several systems have been 
devised, some of which consider each coach as a unit, while in others 
all the energy for lighting is supplied from an auxiliary set on the 
engine. In the former case the dynamo is driven from the road 
wheels, and special arrangements have to be made to ensure the 
voltage being constant over a wide range of speed. 

Among the firms who have devised a system on these lines may be 
mentioned’ Messrs. Brown, Boveri & Co. This company designed a 
marketable arrangement so long ago аз 1902, and now has over 
3,100 equipments, lighting over 4,000 passenger cars, in use. 

With a few minor alterations it remains the same to-day as it 
originally was, Messrs. Brown, Boveri & Co. early recognising 
that the system of electric train lighting which ought to be 
developed was that which provided a separate equipment for each 
carriage. This, of course, has the advantage that each carriage 
forms an independent unit, and one which can be used if necessary 
as part of a train in which gas or other lighting is also used. In 
addition to this general advantage, the particular system evolved by 
the firm possesses, it is claimed, the special advantage that no 
regulation or adjustment is necessary to enable the carriage to be 
used in fast or slow trains, or to enable it to be employed for long or 
short lighting periods. Such flexibility of working calls for an 
equipment provided with a regulating apparatus which can satis- 
actorily deal with such onerous requirements. 

In a train-lighting system the battery must be protected from 
overloads, and the voltage of the lamps must remain constant, 
independently of changes in the speed of the train. These con- 
ditions cannot be fulfilled by any one machine, and in the Brown- 
Boveri system the work is performed by a standard generator 
working in connection with a special regulator. 

Current is only supplied from the battery when the train is at 
rest or running at speeds less than 15 miles per hour. Above this 
speed the lamps are supplied direct from the dynamo, which at the 
sume time charges the battery, if not already fully charged. The 
dynamo is switehed out and replaced by the battery when the train 
speed drops below the minimum mentioned above. 

As regards the apparatus used on this system the dynamo is à 
continuous-current shunt wound machine of very simple construc- 
tion, and is freely suspended either from the carriage framework 
or from the bogie truck. The tension on the belt (which is the usual 
drive employed) is produced either by means of the weight of the 
dynamo itself or by springs. Seeing that the dynamo must generate 
current in both travelling directions, a means of reversing the post- 


tion of the brushes is provided, so that with each change of travelling 
direction. the brushes are automatically shifted into the correct 
position corresponding to unvarying polarity. "The bearings are 
constructed with ring lubrication. ‘The dynamo is dust-tight. and in 
consequence of its simple and strong construction, requires a minimum 
of attention—in fact Messrs. Brown, Boveri find that the experience 
gained with the 2,000 equipments already supplied shows that the 
upkeep costs are almost negligible. 

The battery is provided to maintain the lighting during stoppages 
of the trains; in consequence, its size depends principally on the 
number and duration of the stops. Usually the battery is so dimen- 
sioned that the lighting can be maintained by its aid alone for 7 to 10 
hours. It consists of a fixed number of cells, according to the lamp 
pressure, these cells being arranged in groups and mounted in а 
wooden case, in such a manner that without any considerable labour 
they can be placed in, or be removed from, the battery container 
which is arranged on the long side of the carriage. 

The automatic regulator is for the purpose of controlling the 
pressure of the dynamo and keeping it independent of the travelling 
speed, so that on the one hand the battery can be charged, and on the 
other the supply to the lamp circuit maintained. Directly the train 
starts, the dynamo excites itself, whatever the direction of travel, 
and as the train speed increases there is а proportionate increase of 
pressure. Аз soon as it reaches the battery pressure the dynamo 13 
switched both on to the battery and on to the lighting circuit by 
means of the automatic switch (C) shown in Fig.3. As the speed of 
of the train increases, the dynamo pressure tends to rise. This 13 
prevented by switching resistance into the shunt circuit. The 
automatic variation of the resistance in circuit is carried out by means 
of the regulator R, in which the contact sector A rolls over a number 
of contacts corresponding to the number of subdivisions of the 
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resistance, in this way varying the shunt current and thus the pres- 
sure of the dynamo. The first contacts are connected to the operating 
magnet of the paralleling switch, the others to the resistances. The 
regulator R consists of an electromagnet between the poles of which 
a bobbin, O, fixe to the contact sector A, capable of partial rotation is 
placed. The field produced is partly due to an exciting winding, М,, 


Fia.].—CuRVE ILLUSTRATING THE CHARGING ОЕ A COMPLETELY 
DISCHARGED BATTERY DURING THE LIGHTING PERIOD. 


in circuit with the movable bobbin O and the shunt of the dynamo, 
and partly to an exciting winding. M,, which receives its current from 
the battery and whose magnetising effect is in the same direction 
as that of winding M,.7 A third exciting winding, M,, carries the 
lighting current and produces a magnetising effect. in the opposite 


Fia. 2.—CURVE ILLUSTRATING THE CHARGING OF A COMPLETELY 
DISCHARGED BATTERY WITHOUT CONSUMPTION OF LIGHT. 


direction to that of the windings M, and М.. The magnetic field pro- 
duced by the combined effect of the windings M, and M,, or M, and 
M,, tends to turn the current-carrying bobbin O, whose movement 1s 
opposed by the spring Е. This spring is so arranged that it exerts a 
constant pull on the bobbin O. 


Fra. 3.—COMPLETE DIAGRAM OF CONNECTIONS SHOWING THE INTERNAL 
CIRCUITS OF THE AUTOMATIC REGULATOR. 


The demands made on such a train-lighting equipment are very 
varied, depending upon whether it is installed on fast or slow tvains, 
and if the journeys undertaken are by day or night. The following 


are the two extreme cases: A fast train stopping at few stations, and . 


travelling by day only, there being in consequence no considerable 


e 


demand for light. A slow train stopping at many stations and 
travelling by night, with, of course, a large demand for light. 

In the first instance, once the dynamo has completely charged the 
battery, its services are no longer required, and the function of the 
regulating apparatus is to prevent further production of current, as 
should charging of the already fully charged battery be continued it 
would be detrimental to the latter. Therefore the output of the 
dynamo must be quite low, and this under the difficult conditions 
that it is running for a long time in consequence of the few stoppages 
at stations and of the greater speed at which it is running on account 
of the high rate of travelling. 

In the second case the dynamo must not only keep the battery con- 
tinually in a fully charged condition, but during the journey it must in 
addition supply current directly to the lamps. The machine must 
thus generate a large amount of electrical energy, as it is imperative 
that the battery should not become too far discharged, because it 
could be damaged even more in this way than by being over-charged. 
Here, again, the production of the electrical energy occurs under un- 
favourable circumstances, because the working period of the dynamo 
in consequence of the many stoppages is relatively short, and, further, 
the speed at which the machine is running is low on account of the 
slow rate of travelling of the train. 

The diagrams (Figs. 1 and 2) show how the charging of a completely 
exhausted battery takes place, firstly during a journey without any 
outgoing energy being taken, and secondly on a journey where 
liguting is used. 

It will be seen from the above description of the Brown-Boveri 
system that the operation of the regulating device is one of the chief 
features of the system. The principal object of this arrangement 
consists in the regulation of the shunt rheostat by means of the 
rolling sector A, in Fig. 3. The ends of the resistance coils are led to 
wedge-shaped contacts arranged in a row upon which the contact 
sector rolls. "The contact surfaces are made of silver to avoid 
oxidation. 


ELECTRIC CABLES.* 


LA YING CABLES AND DUCTS, AND RECORDS AND COSTS. 
BY Е. FERNIF. 
(Continued from page 138.) 


Summary.—The author describes in a general wav the methods 
followed in laying cables in ducta, on the solid system or simply 
armoured : also in the shafts of mines. In conclusion, records are 
considered and the allocation of costs. 


Layina CABLES AND Ducts. 


General.—The most difficult problems in main laying are met 
with in the principal streets of large towns, and the electric 
supply engineer, coming, as he does, last of all in the demand 
for space, sometimes finds but little choice in the matter. 
Tramway lines may occupy a large part of the carriage-way, 
and there may be main and distributing gas and water pipes, 
with services taken off them at various levels ; drains of all 
kinds promiscuously laid, telephone and telegraph pipes, and 
tramway feeders. In the midst of this medley accommodation 
must somehow be found for the electrical distributors, usually 
on both sides of the road, and in many cases provision has to be 
made for feeders, pilot wires and street lighting cables in 
addition. 

Feeders are often laid in the roadway, as they need not, 
in the natural order of things, be again disturbed ; but it is 
nearly always best and cheapest to lay distributors in the foot- 
path, for the following reasons :— 

1. All service leads are shorter, and therefore cheaper. 

9 Cables can be laid much shallower than in the roadway. 

3. The ground will be much drier round the cables. 

4. There is less excavation, and the work can be done more 
cheaply and quickly. 

5. A proper draw-in system for distributors is almost im- 
possible if installed in the carriage-way, on account of the great 
cost of the necessarily heavy pits and covers for draw boxes and 
service connections. | 

6. The cables are more readily accessible for connections and 
repairs. 
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7. There is generally more room, as gas and water pipes are 
nearly always in the carriage-way. 

8. The permanent reinstatement is usually cheaper than that 
of the roadway, and can be done once and for all. А trench in 
a roadway takes time to settle, and if filled up in wet weather 


has to be gone over several times afterwards to get a good road 
surface. 


they may accidentally damage, and they should not be 
penalised for this, otherwise they will cover up the damage 
with soil, and when, later on, it is inevitably discovered 
the cost of rectifying it will be much greater than if it had 
been reported and admitted at once. The position of gas and 
water services can generally be found from the stop cocks, and 


After deciding upon their situation, one of the first questions 
that arise is the minimum safe distance which should separate 
the cables from gas or water pipes. The mains engineer 
should be particularly careful to avoid gas pipes, on account 
of the danger of explosions if they are injured by electrolysis, 
and naturally the owners of all other pipes are аз much con- 
cerned about the safety of their property. 

If a pipe is within 2 in. or 3 in. of a cable it may be burnt 
through by a fault, but even at a distance of 4 ft. or 5 ft. 
it is not immune from danger. The diagram in the section 
on fault localising shows how the potential of earth varies, 
as the distance from a fault increases, so that at a radius of 
Т ft. there is not sufficient potential gradient to cause any 
danger. It is, however, as a rule, impossible to keep 7 ft. 
away from all pipes, and on a properly maintained net- 
work itis quite unnecessary, because a fault can be located 
so quickly that there is no time for much electrolytic 
damage to take place before it is disconnected. Six inches 
of intervening earth is reasonable, but even this cannot 
always be maintained, in particular where cables are laid in 
footpaths above cellars, owing to the existing gas and water 
services. One advantage of insulating ducts and troughs is 
that they may be laid with safety much closer to other pipes 
than those made of clay, for instance. 

Apart from the risk of damage due to the proximity of the 
various pipes, the question of their respective accessibility 
should be carefully considered. Electric cables must not be 
laid above any existing drains or underground works, and to 
guard against this the trial holes should be probed with a 
steel bar, to make certain that the sub-soil is clear. 

When it is necessary to cross other pipes, this should be done 
at right angles; if the cables cross near a joint in the pipe this 
should be at the socket end, so that it can be re-staved at any 
time. 

Before opening any ground to lay cables, notices and plans 
must be sent to the various authorities. These may include 
the gas and water people, the Postmaster-General and the road 
surveyor. It is as well to bring the foreman and a few men 
to the job the day before the gang commences, and let them 
open up trial holes on the proposed route in order to find a 
clear course. Often the position of existing pipes can be 
ascertained previously from the different authorities, but in 
old streets this is never the case, and a number of pipes, par- 
ticularly drains, will be discovered of which there is no record. 

When the main body of men arrives, the track should be 
marked off ready, and they can at once get to work. We do 
not consider it a good plan to let each navvy open up a section 
of trench by himself, because the pace will then be regulated 
by that of the slowest. It is better to mix the men’s work up 
as much as possible, so that it is not easy for them to recognise 
when the too energetic members of the gang should be advised 
to slow down. 

The length of trench that can be opened at one time depends 
on the nature of the traffic and on the police regulations, but 
usually 100 yds. or so is sufficient. ‘The work must be safely 
barricaded, and for this purpose wooden trestles and planks are 
to be preferred to iron spikes and ropes, which are sometimes 
dangerous. All bridges, &c., over the track should be carefully 

fenced. Corporations are particularly liable to claims for 
damages, and generally have to pav, so that extra time and 
trouble on barricading, &c., is not wasted. Canvas screens 
should be used to protect the passers-by and shop windows 
from the fragments that fly when а hard macadam or concrete 
road-bed is broken up. It is also well to make a note of all 
broken windows in a street before beginning work, as fraudulent 
claims for damages have sometimes been made. The men 
must be impressed with the necessity for reporting any pipes 


should be chalked on the wall for the men's guidance. 


Ducts.—The trench being opened, some fine soil is riddled 


into the bottom to serve аз а bed, and the pipes are then laid 
in and jointed. If rows of single pipes are used, they should 
be kept everywhere apart with the joints staggered, and dist- 
ance pieces of wood or broken clay pipe put in here and there. 
This prevents а bad short circuit between cables in adjacent 
pipes, and represents an advantage over composite ducts. All 
ducts must be laid so as to drain into draw boxes, and any dips 
or hollows in them are quite inadmissible. The slope must be 
such as to drain from one box to another, or high in the middle, 
so as to drain both ways into а box at either end. Two feet 
of depth is enough for cables laid in carriage-ways, or less if 
they are concreted. In footpaths it may be much less, and we 
consider that under flagstones the pipes containing the cables 
should be visible as soon as the stones are lifted. There will 
then be less risk of accidental mechanicalinjury. A spirit level 


is used in setting each length of duct so as to keep the run" 
right. 


If concrete is used as a protection, it may be made up of 


1 part cement to 6 or 7 parts sand and metal (by volume). 
If the concrete is intended to save the pipes from a crushing 
strain, like that caused by a steam roller, it should be placed 
underneath and packed well round the sides and between, as 
well as on the top, so as to form a kind of bridge. If it is in- 
tended merely as a protection from picks, it need only be 
placed on the top and at the sides. 
should have a smooth surface, and thus be easily recognised 
by any workman opening the ground later as something to be 
respected, and not to be smashed up as a casual obstruction. 


In any case, the concrete 


À smoke testing apparatus, similar to that used for draius, 


should be used on every length of pipes laid before filling in. 
This is а very sensitive test, and will show up any bad joints 
or fire cracks. When this test has been made, the ground 13 
filled in, first with sifted earth, which is carefully packed round 
the sides and between the pipes ; more earth is then shovelled 
on and lightly rammed or punned—very carefully at first or 
the joints will be spoiled. When the trench is nearly full the 
ramming should be as vigorous as possible, and two men should 
be ramming for each man shovelling in soil. In dry weather 
more stuff can be got back if water is mixed with it, and the 
surface of a macadam road is generally washed in with water. 


" Solid” System.—When laying cables “ solid” there are 


one or two points to notice. The troughs are first laid in, 
jointed and bedded on sifted earth. The saddles can then be 
put in place, being stuck down with little patches of bitumen 
poured in hot. If this be done the cables must be drawn 1n 


alongside the troughing, and afterwards lifted into position. 
Those who have not had actually to do this kind of work 
always suggest that the drum of cable should be rolled along 
over the trench and the cable paid off direct, forgetting that 
it has, at least in towns, to be threaded under pipes crossing 
the trench at right angles. The other method is to draw the 
cables into the troughs and afterwards to slip the saddles under. 
Perhaps the troughing is kept cleaner by the first method, as 
loose soil is very liable to be knocked into it at all stages of the 
operation. To prevent this, strips of canvas are often laid 
along the sides of the trench. 
Before filling in the bitumen everything should be perfectly 
dry and clean. We think, if lead-covered cable is used, there 
should be no braiding on it, because this may act as a capillary 
passage for moisture to travel along the cable, and also because 
it is nearly impossible to dry it properly after a shower of rain ; 
and, since the trench cannot be kept open indefinitely, the 
work cannot be satisfactorily carried out in showery weather. 
Braiding would appear to be far more necessary for conduit 
work, where the cable may have to be drawn in and out 
several times, and cannot be examined after it is pulled in. 
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If the cable be pulled alongside the troughs first, it can all 
be examined for injury, and cleaned whilst it is being lifted 
into its final position. The saddles should be from 1 ft. to 
2 ft. бір. apart, being nearer together the more flexible the 
cable. 

The first pouring of bitumen should be very hot and thin, so 
that it is sure to get underneath the cable; if it is not hot 
enough it is very liable to chill and partly solidify on first 
coming in contact with earthenware or lead, and thus air spaces 
may be formed. After this bitumen has hardened a little 
the troughs may be finally filled up with bitumen not so hot, 
the right temperature being ascertained by its appearance. 
The cables are liable to buckle with the heat if the troughs are 
filled right up at first, and they must be watched during the 
first filling, and, if necessary, pressed into their proper position 
with sticks. If the troughing is covered with bricks or tiles, 
they are generally put on whilst the compound is hot, so as to 
make them stick in position. If the troughs are laid on a 
gradient, it is necessary to start at the bottom and to work 
up hill when filling. 

Where “ solid” cables enter a brick pit they must be led 
through glands of some kind, since the bitumen will always 
tend to flow, even at ordinary temperatures. Asphalt forms 
a suitable material for the glands ; but wood should be avoided 
if possible, as it always gets wet, and the cable may then be 
damaged by either electrolysis or chemical action. 

The last two or three feet of the cable outside the pit should 
not be laid “ solid," but in a pipe ; this prevents it from being 
sharply bent where it leaves the * solid ” trough, and it is held 
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rigid. If the cable has to be often handled it is sure to give 
way just where it leaves the **solid'* should this precaution 
be neglected. 

Armoured Cables.—Armoured cables are the easiest to deal 
with. After they are laid in position, two or three inches of 
801] 1s sifted over them and the protecting boards then put on. 
It 18 said* that armoured cables should not be laid in clay, as 
it attacks the armouring. Our own experience is the reverse 
of this, and we should suppose that the bed of sand, recom- 
mended as a remedy when the soil is clay, would form a natural 
drain in thc ground, and result in the accumulation of moisture 
round the cable, thus affording an opportunity for many dis- 
solved substances to be brought into contact with the cable, 
some of which might be harmful. ! 

Drawing-in Cables.—If the ducts have not had yarn threaded 
through as they were laid, they must be wired so that the 
hauling rope can be drawn in. This is done by pushing a 
No. 14 or 12 gauge iron wire, bent into a hook at the end, into 
the duct from either side, and when they mect in the middle 
the wires are twisted in opposite directions until they catch. 
An 80 yds. run of ducts can easily be wired in this wav. Lengths 
of canes screwed together, as used for drains, are also useful, 
especially for very long lengths, and when additional cables 
are being subsequently drawn in. 
| When the hauling rope is ready the drum is mounted on 
Jacks, or on Its carriage, a few feet from the draw box and 
behind it, which prevents the cable from being rubbed against 
the edges of the duct or pit (see Fig. 1). Men are stationed to 
revolve the drum at the proper speed and watch that the cable 
does not foul anything when being fed into the duct. With a 
heavy cable a wooden batten is used for this, as shown by the 


arrow in the figure, and of course the pulling is done very 
slowly. 


* “ Practical Notes on Electric Mains.” —B. L. В. LEE, | 


A heavy cable must be liberally greased as it goes in, 
petroleum jelly being excellent for this purpose, as it has no 
injurious effect on the lead. 

It is preferable to attach the core of the cable to the loop 
formed at the end of the rope. This is done by dividing up 
the copper strands into two bundles, which are passed through 
the loop in opposite directions and then bound back on them- 
selves with copper wire. If the duct is wet, a mop should first 
be pulled through to clear it. The actual pulling may be done 
by hand or with a winch. Hand pulling is generally the 
quickest, but for long lengths of heavy cables a winch is 
necessary. 

When drawing in by hand the men should be well spread 
out on the rope, and should be taught to time their efforts, so 
that they pull together. 

When adding to the number of cables already in a duct, it is 
better, as mentioned above, to pilot the hauling rope through by 
means of screwed rods, as a wire may twist about among the 
cables, so that the new cable is threaded amongst the others, 
which may not only damage them at the time, but may also 
prevent any individual cable being withdrawn at a future date. 

Cables, particularly those with impregnated braiding, some- 
times stick to the pipe or other cables, and cannot be 
immediately pulled out. The sticking is not confined to 
one place, but is due to adhesion along the whole length. 
The following device will often overcome this difficulty : An 
iron wire is pulled through the duct and a loop formed at one 
end, which is passed over the sticking cable. И the wire be 
now pulled from the other end the loop is pulled through, 
encircling the cable, and cuts away the adhering compound 
(Fig. 2). Ifthere is a bend in the pipe near one end, the cable 
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Ею. 2. — DIAGRAM SHOWING METHOD OF FREEING AN ADHERING CABLE 


drum should be mounted at the opposite end, so that only a 
short length has to be pulled round the bend. 

Mining Cables.—The installation of mining cables depends 
on the character of the mine, depth of shaft, &c. The simplest 
way of dealing with the shaft cables is to hang them from a 
special suspender at the top, but this is only applicable to 
armoured cables in short shafts. The armour, carrying as it 
does the whole weight of the cable, is subjected to a continuous 
strain, which may in time stretch it so that the insulation 
is impaired. This method, although cheap, is not to be 
recommended as the most permanent, but if the cage guides 
are wire ropes and there are no stays to cleat the cables on to, 
there may be no choice in the matter. It cannot, however, 
be used in narrow or very deep shafts. One advantage is that 
falling bodies are unlikely to damage it, owing to its having a 
certain amount of give and take. 

A suitable suspender is described by W. В. Morton.* “ The 
suspender best suited for the job is in the form of a cone, 
bored in the centre to take the cable over the armour. Over 
the half rounded top of the cone the armour wires are bent 
back and taken down the outside. The outside smallest 
diameter of the cone should be sufficient to permit all tho 
armour wires to lie side by side without overlapping. This 
cone, with the armour wires correctly bent into place, sits in 
a taper seating of the same taper as the cone and provided with 
wings bored to take the D links of the supporting chains. 
The seating should be carried up above the top of the cone 
and the cup thus formed filled with bitumen or other water- 
proof compound to prevent corrosion at this point." 

Another method, not alwavs possible, is to instal the cables 
* solid " in wood casing filled up with bitumen. А successfu 
instance of this method is at Parton Collieries, Whitehaven, 
an armoured paper, lead sheathed cable being dealt with in 
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this way.* Басһ length of casing is filled solid with bitumen 
before the next length above is fixed. Owing to the difficulty 
experienced in filling the casing the bitumen should be made 
very hot and fluid. There is a difficulty in keeping the casing 
compound tight, on account of the quasi-hydrostatic pressure 
exerted by it, especially when the height is considerable; but 
this trouble can be overcome ћу the insertion of wooden glands 
at intervals. We have seen instances of the wooden capping 
having been burst off by the weight of bitumen, even with 
quite moderate vertical distances. 

Shaft cables may also be installed in iron pipes, and although 
this affords an excellent mechanical protection at first, when 
the cables may be sufficiently “маму " to grip the pipes at 
the sides, thev will eventually straighten owing to their own 
welght, and the top suspension should thus be designed of 
ample strength for this ultimate condition. 

Joints should be avoided, but in deep shafts, where they are 
& necessity, the cable lengths should be ordered so as to bring 
the joints at headings, or, if this 18 not possible, a special 
chamber should be cut in the wall, big enough to give plenty 
of room to а jointer and mate. If the joint must be made on 
the wall of the shaft, the cable both above and below the joint 
should be cleated with several good long cleats, to take all weight 
off the joint, which should be protected by a stout wooden 
fender. А variety of methods are employed to instal cables 
in the roads. G. G. Г. Preece, in “ Electric Cables for Col- 
lieries," says: “ Where there is a good bottom to the roads 
and no danger of floor movement, a splendid permanent job 
can be made by burving the cables underground, out of harm's 
way from tubs running off the line. In non-fiery mines these 
troughs can be filled solid with bitumen. — The usual plan with 
single cables is to run the two conductors along opposite sides." 
Cables are frequently suspended to the roof or to timber props 
along the sides. The suspenders should be designed to break 
away easily if roof falls occur, and should have a large bearing 
surface. The closer they are put together the better, and the 
cable should be allowed to lie fairly slack between them. The 
suspenders are made of leather or impregnated yarn or canvas, 
and may be held by hooks or nails driven into the timber. 
Earthenware insulators are also sometimes run, or a shelf may 
be cut in the sides to carry the cables. 

No special difficulty presents itself in making joints in under- 
ground cables. In fiery mines sweated joints cannot be made, 
and clamp fittings in joint boxes are generally used. “ Safety ” 
cables have been designed for mining work which are supposed 
to prevent any sparking taking place when a live cable is 
cut. ^ The general method is to provide a small auxiliary 
cable in parallel with the main conductor, which, in the event 
of a fall cutting the cables, is arranged to break either before 
or after the main conductor, and in each case actuates a mag- 
netic cut out, which opens the main circuit." 


RECORDS or MAINS AND CABLES AND ALLOCATION OF Costs. 


The importance of accurate records of underground mains 
and boxes cannot be over-estimated. On a large network, 
plans have to be referred to many times daily. The methods 
adopted by large undertakings have generally been built up 
from some very simple beginning, which has been elaborated 
as the necessity for accurate plans came to be recognised. 
Most svstems in use bear a family resemblance to the one 
described below, with variations in detail. 

A number of skeleton maps of the district served are first 
obtained. On one may Бе indicated by a coloured line all the 
distributors, with different coloured circles representing feeding 
points, disconnecting boxes, network fuses, &c., and a line 1n 
some distinctive colour may be drawn joining up the fuses, and 
thus indicating the limits of each feeder district. This map 
will be used for obtaining a comprchensive view of the whole 
network when planning extensions or alterations, and also 
when splitting up the network to locate faults. | m 
К CG. С. L. Preece, “ Electric Cables for Collieries,” ** Iron and Coal 
Trades Review,” 1906. 


+ А. T. Snell, “ Electric Motive Power." For detailed information on 


safety cables and mining work generally the reader is referred to this 
book in " The Electrician " Series. 


А second map may have all the feeders drawn on it, а third 
may show all the public street lighting, and a fourth the high- 
tension cables, feeding sub-stations or buried transformers. 
Obviously the more '* mixed " the supply system is the more 
maps would be used. The maps are all ruled into numbered 
squares corresponding to sections of the 10 ft. scale Ordnance 
maps. Thus any street or cable on which information is re- 
quired is first looked upon the skeleton plan, which gives the 
number of the Ordnance map on which it appears. These 
skeleton plans are conveniently kept clean by hanging them 
against the wall one behind the other, and allowing them, when 
not in use, to roll up into a box, exactly like a roller blind. 

The Ordnance maps, mounted on strong linen with bound 
edges, are kept in a series of drawers, arranged so that any 
particular number is readily found. On these are drawn all 
the ducts, manholes, cables, &c., different kinds of ducts or 
methods of laying cables being distinguished by employing 
different coloured inks. All service lines and buried joints are 
clearly shown, with as much detail as possible. The scale on 
which the boxes and cables are represented is sufficiently 
accurate to measure up the position of a joint, say, within 1 В. 

Where there are a number of cables crossing each other, or 
several joints at disconnecting boxes. transformers or sub- 
stations, or in any case where the scale of the Ordnance map 
is too small for the drawing to be clear, & reference number 
is given corresponding to a given page in а sketch book, where 
all the details are drawn to а larger scale and dimensioned. 
These books are kept in their proper order in a bookcase, so as 
to be readily available. 

The cross-sections of all cables are marked on the Ordnance 
maps and the numbers of houses inserted where known, so that 
a new consumer can be located on the map and measurements 
taken of the length of service line and any extension of main 
required. 

For new work, or alterations, the mains engineer writes up, 
preferably in a carbon copy-book, the particulars, such às 
section and number of cables, polarity of service, method of 
installation, number and size of boxes, &c., and gives it to the 
foreman in charge, together with a tracing from the Ordnance 
map showing the route to be taken, and also includes in the 
instructions a job number for cost-keeping. On the completion 
of the work this is returned by the foreman to the engineer, 
who notes on it any alteration from the original design, signs 
it and passes it on to the draughtsman, who enters the particu- 
lars on his maps, together with the measurements and sections 
he has taken during the progress of the work. The sheet 18 
then handed on to the costing clerk, who checks from it the 
actual orders received for material bearing the particular job 
number, and if the material given out tallies with the work 
shown on the sheet the latter may then be destroved. The 
clerk should also work out the cost of labour per yard of trench 
opened, and should enter up the date at which the work was 
done and the names of the foreman, jointers, &c., employed on 
it. The costs books are stored and the outsides dated, and if 
the date of the completion of all work be entered on the 
Ordnance maps, the particulars of any work can readily be 
referred to in the costs book bearing that date. 

If the meter department keeps the * balancing ” cards for a 
three-wire or multiphase system, the instructions sheets must 
pass through that department before going to the costing clerk, 
зо that a record may be kept of the polarity of the new services. 

To ensure the return of all the sheets issued, the mains 
engineer enters the number and title of each job in a book when 
issuing the sheets, and checks their return by this book. The 
highest accuracy should be aimed at, and hardly any detail 18 
too unimportant to note. A knowledge of the number, size 
and position of pipes and other works in a street is frequently 
required, and it is thus useful to keep in a special book drawings 
showing sections of streets, or parts of them, which the under- 
taking has had occasion to open up when laying cables. One 
of the most difficult of a mains, engineer's duties on а large 
supply system is to allocate all the time and material to their 
proper accounts. "Thus, some of the work has to be allocated 
to capital account, and this must again be subdivided into mains 
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extensions proper and services ; then, in the maintenance 
account, renewals of cable must be distinguished from ordinary 
up-keep, chiefly on account of the income tax charges. There 
are also public lighting capital and maintenance accounts, and 
other work the cost of which 1s recoverable from consumers or 
other authorities, and probably sub-divisions of some of these. 

Thus, even on everyday extension work involving services, 
the time and material has to be analysed and allocated to two 
different accounts. 

The foreman in charge of a job should be the only person to 
issue orders for materials for that job, and should mark them 
all with the job number. The return of all unused or scrap 
material to the stores should be done through him, and his 
returning notes also numbered, the storekeeper having 1n- 
structions to refuse all material returned unaccompanied by an 
order. These orders come back to the mains engineer from the 
stores, and are signed and allocated by him. Similarly, the 
foreman numbers the time sheets of the men, which are then 
allocated by the mains engineer. Charges for cartage are 
similarly dealt with, so that it will be abundantly clear (on an 
extensive network at least) that great care must be given to 
the booking up of costs if accurate and instructive figures for 
future guidance are to be obtained. The method of arriving 
at the proper tariffs to impose on a public supply system 
depends essentially on the correct allocation of all expenditure. 

(To be continued.) 
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THE DESIGN OF OIL-BREAK SWITCHES.* 
BY FRITZ DEHLER. 


In high-tension electrical work the oil-break switch has found a large 
field of usefulness. ‘The present article contains some notes relating 
to details of construction employed by a well-known German firm, 
who were early in the field as pioneers in the manufacture. The 
point which is kept constantly in view is the advantage to be derived 
from that form of design which places the live contacts at the bottom 
of the vessel containing the oil, the cables being connected up through 
openings arranged at the bottom of the case containing the switch. 
This plan was first suggested when it was proposed to combine the 
switch with replaceable fuses. Obviously this would be awkward 
and even dangerous if the contacts were arranged at the top, whereas 
on the other system the fuses can be mounted inside the cover, which 
is free from any live contacts. Therefore, аз soon as the switch is 
opened and the cover raised, it is possible to set to work at once on 
replacing a fuse. Ап ammeter can also be combined with the switch- 
work and mounted on the same base, the whole constituting а complete 
substitute for a motor panel on the switchboard. It can also be 
combined with a minimum cut-out, which is mounted on the top of 
the cover, and keeps the switch closed so long as current passes. A 
further design includes an automatic maximum cut-out, which is 
likely to be useful on 10,000 volts; oil switches, combined with 
fuses, are possibly suitable for 5,000 volts, but for higher voltages 
they could only be used to control very small areas, and even in 
those cases only very small currents could be carried by the fuse. 

One form of design is shown in Fig. 1. This could be mounted on 
& pedestal, or, as is often found convenient, a number of these could 
be mounted side by side round the room, each switch being placed in 
à separate cellular compartment. This switch consists of three 
parts, the portion a to the bottom of which live contacts are con- 
nected by means of suitable insulators, the portion b which contains 
the switchwork proper, and the coverc. The bolts holding the porce- 
lain insulators at the bottom,end at the knife contacts d, which 
receive the spring contacts of the movable switchwork. This 
latter consists of a framework e, which is capable of vertical 
motion, and carries the contact springs mounted on insulators. 
The switch is worked from the outside by a lever, which can 
be moved through 180 deg., and is connected to the inside mecha- 
nism by a series of links. The releasing magnets f, which constitute 
the maximum cut-out, are immediately opposite the armatures h, 
when the switch is closed; if the current should exceed a certain 
limit, the armature is attracted and causes the releasing mechanism 
to open the switch. An opening is arranged in the cover, through 
which it is possible for anyone to see from the outside whether the 
switch is on or off by means of an indicator worked by i. At k two 
safety valves are placed. 

These switches are suitable both for mining work and also for 
central stations, 68 of them being installed in the municipal works 


* Abstract of an article in the “ Elektroteohnischo Zeitschrift.” 
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! at Cologne, the whole being arranged in separate cellular compart- 
ments. Other methods of mounting the switches are used, the 
choice depending naturally on the circumstances of the case. 

It is quite likely that automatic cut-outs in combination with oil 
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„ Fig, 1.—Om-BREAK SWITCH 
WITH 
Maximem CUT-OUT. 


switches will be in greater demand in the future, and will be used in 
place of fuses. The advantage of such a combination lies partly in 
the fact that the circuit can be re-closed immediately, if desired, 
without the loss of time involved in replacing a fuse and partly also 
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Fig. 2.—OIL-BREAK SWITCH FOR REMOTE CONTROL, SHOWN BOTH 
OPEN AND CLOSED. 


in the consideration that it operates with much greater certainty 
with a double break, whereas a fuse merely blows on the one pole. 
Moreover a fuse requires a somewhat uncertain length of time’ in 
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order to break the circuit, and this may or may not be an advantage 
The oil switches with direct maximum cut-out should be so designed 
that, if replaced on а continuous short-circuit, the switch auto- 
matically opens again at once, irrespective of the position of the 
hand-operated lever. All types can, of course, be combined with 
minimum cut-outs, which are specially to be recommended for use 
with high-tension motors as a safeguard against an accidental 
stoppage. 

Another type of switch is one that is suitable for operation from a 
distance, drawings of which are shown in Fig. 2, the contacts being 
arranged, as before, at the bottom, and all the parts connected with 
the moving cores of the operating coils being in an easily accessible 
position at the top. "The contacts being made at the bottom, it is 
convenient to arrange a small doorway in the lower half of the 
pedestal, by means of which access to the interior is possible. This 
arrangement is adopted in the Gutehoffnung mine at Oberbausen, 
where 16 switches are used, which can be automatically connected 
and disconnected, all the connections being made below the switch 
case. Very similar arrangements are made in the central station at 
Dortmund, where 44 switches are arranged in two rows for 5,000 
and 10,000 volts. In this case, on the switchboard gallery. there 
are two panels, to which the connections for the remote control of 
these switches are made, the transformers being placed on the floor 
below.. In this way the connections are taken direct from the trans- 
formers to the bottom of the switches, with a consequent saving of 
space and of unnecessary and possibly dangerous lengths of cable- 
runs. In fact, the advantages of the arrangement by which the 
contacta are made at the bottom of the oil-containing case are so great 


that for all types of work requiring switches of this sort this form of 
design may well be adopted. 


THE CHAMBERS LIQUID MICROPHONE. 
ВУ Е. J. CHAMBERS. 


Summary.—The author, after expressing some interesting views 
upon wireless ро in general, proceeds to describe a novel 
form of transmitter. ‘Ihe Н.Е. current is led through an electrolytic 
path of small dimensions, so arranged that its resistance is varied 
considerably by the vibrations of a diaphragm, the liquid being 
maintained in a state of continuous flow. The advantages include 
absorption of energy, faithful speech reproduction, and constant normal 
resistance with facilities for adapting this to suit requirements. 
Models have proved capable of taking energies up to the value of 
500 watts. Practical results are described. 


After prolonged investigation of the elemental factors which 
go to make up a Hertzian wave telephone equipment, it has 
come to be the opinion of the writer that the field of utility 
open to this class of communication is divided, by technical 
and commercial considerations, into two distinct parts. One 
of these depends on the short distance robust form of installa- 
tion, cheap to manufacture, and which can unquestionably be 
put into the hands of the unskilled person; and the 
other requires the use of more complicated forms 
of apparatus, for long distances, which need the 


attention of trained operators. Even the most 77 VALLE — 
sanguine inventor will admit that neither of these ^ 7 2260 KA. 
has as yet been evolved in really practical form, though | АХ 

most has been done in regard to short-distance work. Yet 
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of dealing with an energy of the order of some hundreds of 
watts, and the range of control actuated by the voice must 
be wide. For wireless work it must be constant in its action, 
t.e., it must impose a load on the circuit which varies only by 
reason of the influence of the sound waves. In dealing with 
large currents it is the practice of many workers to use a 
solid form of variable resistance instrument, such as a carbon 
microphone or combination of microphones, in which the 
destructive heating, due to the absorbed energy, is combated 
by some form of artificial cooling, water or a hydrocarbon 
being employed. The resistance of the microphonic contact, 
however, 18 well known to be of indifferent constancy, and it 
is principally for this reason that microphones are so fre- 
quently “ burnt out," so that, in the present instrument, 
the writer has preferred to pass the oscillatory current 
through an electrolytic path, which has a constricted portion 
of high resistance, one or more dimensions of which is varied 
by the excursions of а vibrator actuated by the voice. In 
order to absorb the considerable energy necessary, this vari- 
able electrolytic resistance is kept in a state of continuous 
flow, so that a cold supply is constantly replacing the liquid 
heated by the current. It is clear that а change in the dimen- 
sions of tne constricted portion of the liquid will, in general, 
produce а change of the velocity of the liquid along the con- 
stricted part of its path, and consequently, even when 
the resistance of portion is altered positively by change 
of volume, it will also be further altered indirectly by 
the resulting change in the velocity of the liquid. ,These 
two changes must be arranged to act in unison, for in some 
cases the temperature coefficient of an electrolyte is as high as 
2 per cent. for 1?C. variation. Experimental work, extending 
over some 12 months, has determined that the most practical 
form of instrument is that embodied in the figure. Many 
varieties of valve were tried, including several forms of vibrator 
appended to а diaphragm, but tests showed that it is most 
advantageous to employ the diaphragm itself as one boundary 
of the constricted portion. 


The figure shows, in cross section, a complete instrument. 


Voice 


Liquid Inlet 
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in this case the customary combination of the carbon micro- 
phone, which controls small energies, with large initial gene- 
rating power, strikes the technical mind as being scientifically 
incongruous, and seems to suggest that the true solution of 
the problem lies in combining the carbon transmitter with 
what has yet to be discovered, namelv, a generator of electric 
oscillations with the required properties, which deals with 
energies of the same order as the microphone ; or, still further, 
a " generator microphone." Although the writer is at present 
working in the latter direction also, it is the immediate object 
of this article to describe one form of variable resistance instru- 
ment which, it is hoped, will eventually supply a need in the 
second or long-distance form of station. 
In order that the wireless telephone for skilled operation 
may become of commercial value, it must be able to compete 
on reasonably favourable terms with the small power tele- 
graph. It should have, let us say, a working range of а 
hundred miles at least. То effect this, if the controlling 


CHAMBER'S LIQUID MICROPHONE. 


A metallic diaphragm, D, is mounted upon a ring ebonite 
holder, D, in contact with a metal ring, D,, secured to the 
latter. The underside of the holder is turned out, and a 
female thread chased upon the innerside. The ring is screwed 
upon A, the body of the apparatus, by means of this thread. 
Inverted U springs serve the double purpose of taking up the 
backlash in this thread and making electrical connection 
between the diaphragm and a second ring, A, secured to the 
ebonite body ; from this ring a lead is taken out through the 
wall of the body to one terminal. The diaphragm thus forms 
one electrode, and the other is shown at E, a tubular piece of 
metal with an upper nipple. The liquid supply is led through 
а fine adjustment valve, I, to the centre of the lower electrode, 
passing through the latter and the constricted portion between 


| i | the diaphragm and its lip, and is collected in an annular 
factor be a variable resistance instrument, it must be capable | reservoir formed in the body of the vessel, A, from which 1t 
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passes Бу an outlet pipe, J. The lower electrode is connected 
by a lead passing out through the body of the vessel to another 
terminal. The flow of liquid is controlled bv the fine adjust- 
ment valve, I, and the distance between the diaphragm and 
the lower electrode is adjusted by revolving the diaphragm 
holder. А speaking tube concentrates the sound waves upon 
the diaphragm, and F is a disc of felt which confines these, 
whilst allowing the holder to be revolved. 

The head of liquid was fixed bv experiment at from 3 ft. to 

4 ft., and a shallow supplv tank, of large capacity, 15 arranged 
accordingly. As the instrument is primarily intended to be 
used with high-frequency currents it 13 unnecessary to make 
provision for electrolvtic decomposition, and it is obvious that 
the liquid must not be raised to boiling point. In practice, 
the velocity of flow 13 adjusted so that the liquid 13 withdrawn 
from the influence of the normal current at а temperature not 
exceeding 80°C., т a safety margin of 20°C. is left for varia- 
tions. When the — crophone is installed in a wireless station, 
the energy in th. antenna is approximately measured, and 
the speed of flow arranged to correspond with that portion 
which is to be allotted to the microphone. The resistance of 
the instrument is then adjusted bv trial and varving the 
conductivity of the electrolvte, to suit the other electrical 
characteristics of the circuit. These two аге per- 
manent, leaving only the diaphragm adjustment which has 
been found easy of operation by the aid of a permanently 
installed hot wire instrument. The constancy of these is 
remarkable, an experimental instrument has repeatedly been 
left overnight with the liquid turned off, and found to be in 
perfect adjustment next morning directly the flow was started. 
It is possible to use very thin diaphragms of large diameter, 
for the liquid is a most efficient damping agency for the ten- 
dency of the diaphragm to swing in its own period. The 
speech reproduction is exceedingly good. and resembles a 
voice speaking in a space surrounded by thick curtains; there 
does not appear to be any trace of the metallic sounds so 
prevalent in most large current microphones. In order to 
get an idea of the range of variation the instrument was tested 
against а Bell telephone transmitter of equal resistance with а 
single dry cell in circuit, and the comparison was favourable 
to the liquid microphone. The flow during this test was 
measured, with the instrument in working adjustment. and 
shewed the latter to be capable of absorbing an energy of 
more than 250 watts. "This has since been surpassed, and the 
latest model gives everv indication of reaching 900 watts. 
. Tests have been carried out under peculiarly unfavourable 
circumstances with a type of generator which produced а hiss 
representing, probably, а 10 to 20 per cent. variation, and, 
though the hiss was preponderant over the speech, light tapping 
with a wisp of thin paper was loudly reproduced. It is hoped 
that there will shortly be an opportunity for testing this 
Instrument in combination with an arc form of “ silent gene- 
rator," when good results will be expected. 

The development of the invention is not yet mature, and 
further simplifications and capability are expected, but suff- 
cient experience has been gained to permit of the construction 
of reliable instruments by those who regard the wireless tele- 
phone for skilled operation with favour. | 


ELECTRIC TRACTION IN THE ST. CLAIR TUNNEL.* 


‚ Summa; y.—A detailed account is here given of the operation of the 
single-phase installation in the St. Clair Tunnel of the Grand Trunk 
Railway, the cost of power under electric working, the maintenance of 
the equipment and the features of the power station plant being described. 


The St. Clair tunnel of the Grand Trunk Railway has been elec- 
trically operated since May 18, 1908, and the severest requirements 
of the service are said to have been met very successfully by the 
Single-phase system. The equipment t was furnished by the 
Westinghouse Electric & Manufacturing Co. The length of the 
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н Abstract of an article in the “ Electric Railway Journal.” 
T An illustrated description of the installation appeared in Tug ELEC- 
TRICIAN, Nov. 27, 1908. 


tunnel from portal to portal is 6,032 ft. The open tunnel approach 
on the Port Huron side is slightly over 2,500 ft. in length, while that 
on the Sarnia side is nearly 3,300 ft. in length. "The total distance 
between the American and Canadian summits is 12,000 ft., or about 
21 miles. 

The specifications for the electrification of the tunnel service 
stipulated that the installation should be capable of hauling a 1,000- 
ton train through the tunnel from terminal to terminal in 15 minutes, 
that in doing so the maximum speed should not exceed 25 miles per 
hour and that the minimum speed when ascending a 2 per cent. 
grade should not be less than 10 miles per hour. 

The single-phase system was chosen for this work on the score of 
economy in operation. Preliminary figures showed the first costs 
for the two systems to be about equal if no battery were installed. 
The estimates, including batteries, were slightly favourable to the 
direct-current svstem. However, the increased first cost with a 
battery would have been large in either case because of the nature 
of the load with frequent high peaks «nd short intervals during which 
charging could be done. The guaranteed efficiencies of the two 
svstems without batteries indicated a considerable saving in the 
cost of power hy the use of the alternating-current system. The 
distribution losses and the use of current for rheostatic control 
lowered the relative efficiency of the direct-current system. Pre- 
liminary guaranteed figures for the power consumption for one 
locomotive trip hauling a 1,000-ton train through the tunnel were 
141 kw.-hours for the single-phase system. In practice, considerably 
better figures of performance than those guaranteed have been 
obtained. 

The electrical equipment includes six three-motor locomotive 
units fed with 3.300-volt, 25-сусІе current generated in a steam 
turbine station and distributed by a catenary supported copper wire. 

Operating Statistics, —'The St. Clair Tunnel Со. have furnished 
some comparative figures for steam and electrical operation which 
are of interest, indicating as they do in a genera] way the relation 
between important items of operating costs, "These data refer to 
two years’ operation—one before and one after electrification. 
Although the amount of traffic handled during these two years was 
not identical, the service performed was sufficiently similar for 
purposes of approximate comparison of figures. 

The cost of coal with electrical operation was 39 per cent. of the 
cost of coal under steam operation. A part of this saving is due to 
the greater economy of the electrical system so far as coal consump- 
tion is concerned, while another large part of the saving is due to the 
fact that it was necessary to burn anthracite coal in the steam 
locomotives that formerly operated through the tunnel, while 
ordinary coal or even slack is used for the power plant. 

The total service charges, including all items that are eharged by 
the railway company against locomotive service, but not including 
fixed charges, indicate that this charge under the electrical operation 
is about 60 per cent. of the charge under steam operation. If, how- 
ever, the fixed charges, including both interest and depreciation on 
equipment, are added in each case, it is found that the total charge 
for locomotive service under electrical operation is approximately 
841 per cent. of the charge under steam operation. 

If à comparison be made of fuel costs under steam operation with 
the cost of electrical energv delivered at the trollev under electrical 
operation, it is found that, disregarding fixed charges, the cost of 
power delivered to the locomotives under electrical operation is 99: 
per cent. of the cost of the fuel under steam operation. If, however, 
the fixed charge (and depreciation) due to the initial investment for 
the electrical generating plant and distributing system be added to 
the charge for electricity delivered at the locomotive, this charge 
then practically equals fuel cost under steam operation. This. 
indicates that the saving is effected in other items than that of cost 
of power delivered to the two locomotives in the form of electrical 
energy in one case and of fuel in the other. One of the large items. 
in this saving is in the maintenance and repairs to locomotives, 
which for the vears under comparison indicates the electrical cost to. 
be about 55 per cent. of the steam cost. Other items chargeable to 
steam operation, such as the coaling of locomotives, water supply, 
&c., do not appear at all in the charges for electric locomotives. 


Locomotive Maintenance.—Three locomotives are available for 
use in the tunnel and switching service. At present the entire 
traffic is handled by two locomotives, each of which consists of two 
hif units. The half-units are duplicates in every respect, and are 
equipped with the multiple-unit system of control, Each half unit 
is mounted on three axles driven through gears by thre» single-phase 
motors with a normal rating of 250 H.P. Inasmuch as the motors 
have a very liberal overload rating it is possible to develop 2.000 н.в. 
with two half units. In a test made on a half unit using a dynamo- 
meter car it was found that a single half unit would develop a 
43,000 lb. draw-bar pull before slipping the wheels. The !ocomc- 
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tives have a maximum speed of 35 miles per hour, but they are 
never called upon to operate faster than 25 miles per hour to handle 
the full number of trains. 

Ап annunciator system has been installed in the inspection shed 
in connection with the 3,300-volt trolley wire to provide against 
accidents. Ordinarily the section of trolley wire inside the shed is 
diseonnected from the trolley line outside. When current is desired 
to move or to test а саг а hook switch installed about 10 ft. above 
the floor at one end of the building is closed to connect the interior 
and exterior trolley wires. Within the box of this switch an earth 
connection is provided so that when the knife of the switch is pulled 
open, to cut the shed trolley wire off from the line, the trolley wire 
within the car house automatically is earthed. An annunciator 
bell rings at 15 second intervals to warn the men while the 3,300-volt 
trolley is alive. 

A regular programme of inspection is followed, and each half unit 
is kept in the inspection shed for 12 hours every three days. In 
addition to this short inspection each half unit is kept in for more 
thorough care for 24 hours once every 24 days. Thus the units are 
in service 80 per cent. of the time, which is considerably more than 
is possible with steam locomotives. The shed staff includes a fore- 
man, two day and one night inspectors, one wiper and one overhead 
linesman whose services are also available for trolley work. 

It has been found necessary to turn the locomotive tvres once 
every 12 months. This is on account of flange wear rather than 
hollowing of the tread. "The flange wear is attributed to the low 
centre of gravity of the unit. Once every 30 days each locomotive 
is turned around so that the flange wear may he evenly distributed. 
The motor or journal bearings have given no trouble. The armature 
of each of the three motors drives its axle through a pinion with 16 
teeth and a gear with 85 teeth. The life of these pinions is from 
50,000 miles to 60,000 miles and some have run 64,000 miles. None 
of the gears has yet been renewed after two years’ service. When- 
ever a pinion has run more than 30.000 miles, and the wheels are 
removed for any purpose, a new pinion is put on so that the wheels 
may not have to be removed unnecessarilv. 

The standard Westinghouse galvanised sheet-steel pantograph 
shoe is used, one on each half unit. The average life of these shoes 
is about 3,000 miles. The shoe is adjusted to have a pressure against 
the wire of 7} Ib. in the winter and 5 lb. in the summer. These low 
contact pressures are made possible by the limited speed of 25 miles 
рег hour at which the trains operate. Nhoes with copper wearing 
surfaces were tried with the idea that they would not wear the wire, 
but as no apparent advantage was realised and as their life was much 
shorter than that of the galvanised steel shoes, the trial was aban- 
doned. The steel shoes apparently do not wear the wire so much as 
the copper shoes. This is attributed to the reduction in friction 
when dissimilar metals are used. A spring balance is used when 
adjusting the pantograph tension. Such adjustments are needed 
very infrequently, but if any undue flashing is noted during opera- 
tion the tension is inspected and usually it is found that the panto- 
graph spring has become weak or that the joints in the pantograph 
are stiff. 

Operation.—When the electric locomotives were first put into 
service classes of instruction for the men who had been operating 
the steam locomotives were held every afternoon for two months. 
The men are enthusiastic over the change to clectric operation. 
'The locomotive crews are made up of two men, an engineer and an 
assistant. The assistant spends his time in looking over the electrical 
apparatus in the cabs of the two half units while they are in opera- 
tion, and when not thus engaged he rides in the rear half unit. 
Formerly two brakemen were required for each train passing through 
the tunnel. The smoothness with which the trains are handled has 
now made it safe to operate with but one brakeman. 
№ A round trip through the tunnel, including the terminal switching 
when a train is handled in either direction, requires a run of about 
10 miles. The freight trains are made up so as not to exceed 1,000 
tons each, and all cars are inspected before passage through the 
tunnel. The average mileage for each locomotive is in the neigh- 
bourhood of 2,700 miles per month. The maximum monthly mileage 
is 3,540 miles. 

Àn indicating ammeter in each locomotive cab serves to assist in 
keeping the demand on the power station within а 8afe maximume 
The locomotive engineers are required not to let the motors of on. 
half unit exceed a maximum of 3,500 amperes. There are 17 run- 
ning positions on the controllers. The first, second and third 
notches are only for switching, coupling up a train and other pur- 

poses where slow speeds are desired. The fourth to the 20th notches, 
inclusive, are running notches, and the controller can be left on any 
of these, according to the speed that is desired. he engineers 
become very adept at gauging the amount of power required when 
starting trains of various loads. When using the ammeter it becomes 
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possible to accelerate the train and to notch up the controller as the 
current tends to drop. If a train will not start on 3,000 amperes, or 


less, per half unit the crew is instructed to look for trouble in the 
air-brake system. 


Trolley Maintenance.—The trolley circuits for the entire electrified 
zone are normally all in one electrical section. Switches are provided 
at each tunnel incline for cutting off the yards from the tunnel 
section, if such sectionalisation should ever be needed. Since opera- 
tion was started there have been practically no electrical troubles or 
mechanical defects in the trolley circuits. At one time a high brake 
wheel on an especially large car earthed the trolley wire in the tunnel 
and opened the breaker, but the trolley wire itself was not damaged 
enough to interfere with the continued operation of the same train 
after the brake staff had been bent out of the way. Apart from 
three of the porcelain spool insulators that were cracked when 
installed, the trolley wire insulation and suspension have given no 
trouble. 

Within the tunnel the messenger cables are insulated from the 
conductor wires. The messengers are carried on porcelain spools 
and the trolley wires are supported from the messengers by special 
wood break hangers 3 in. square and 15in. long. The effective 
insulating length of these hangers is about 5 іп. If а porcelain insu- 
lator breaks down and allows the messenger cable to earth on the 
tunnel shell, then the wood break hangers are put under electrical 
stress and the weakest one begins to smoke. As stated above, three 
such breakages have occurred. In each instance the smoking wood 
insulator was noted in time so that repairs were made before service 
was interrupted. А tunnel patrolman is always on duty inspecting 
the tracks. 

The pantograph shoes are lubricated with a mixture of cheap 
grease and graphite. This lubricant distributes itself over the trolley 
wires and so coats them with grease that ice has never vet formed toa 
thickness sufficient to interfere with regular operation. 

Connections between the power station switches and the conduc- 
tors and the track return in the tunnel are made through lead- 
covered cables for the feeder and bare copper return cables. The 
cables pass from the power station in underground ducts for a dis- 
tance of about 150 ft. to a shaft leading down to the tunnel bore. 
An extra lead-covered cable, with end bells ready for quick connec- 
tion at both ends, is available in case the feeder cable gets damaged. 

Westinghouse gravity type lightning arresters with metal arcing 
points are used for protection of the trolley and messenger wires in 
the electrical zone outside the tunnel. ‘The metal arcing points of 
these arresters, which are mounted on the steel catenary bridges, 
afforded a convenient perch for birds, and until precautionary mea- 
sures were taken the breakers not infrequently were opened by 
short circuits caused by the birds alighting on the arcing points. 
The bodies of the birds would carbonise and afford a path to earth 
for the current, so that the fuse stick would not fall and disconnect 
the arrester. The circuit-breaker at the power house would thus 
open, und the lightning arrester would weaken and let the heavy insu- 
lator fall. This has been effectively provided against by adding & 
perch for the birds directly above the metal arcing points, an ordinary 


two-wire porcelain cleat being supported from one end only by & 
small metal bracket. 


Telephones.—In installing the telephone circuit, cable was used 
throughout, and no part of the line is carried on poles, the object 
being to avoid any mechanical interference with the service. №0 
far the telephone has given uninterrupted service. 


Power Station.—The generating station is located in Port Huron on 
the St. Clair River front, about 150 ft. distant from the line of the 
tunnel. The boiler house equipment includes four Babcock & Wilcox 
boilers. The tubes are arranged 21 wide in order to secure quick 
steaming, and three drums provide a large hot-water storage сара- 
city to assist in maintaining steam pressure under excessive demands. 
Underfeed stokers are used, and on account of the great variations 
in the load a fan 11ft. deep by 3 ft. 5 in. wide, driven by an enclosed 
vertical engine, is used to accelerate quickly the fires of each group 
of boilers. 

While no trains are in the tunnel the load on the station is about 
400 kw. ; but when a freight train passes into the tunnel and starts 
to climb the incline а peak load amounting to about 2,000 kw. 18 
suddenly thrown on the turbine. This overload makes a heavy 
demand for steam, and it is necessary for the boilers to be forced 
immediately or their reserve capacity would be exhausted and the 
pressure fall below a good operating point. 

The interaction of the various parts of the steam supply when 
exoessive load comes on the turbine is as follows: Attached to the 
supply line is a pressure line extending to a valve located in the 
boiler room. The diaphragm in this valve is under two pressures. 
On one side is the 200 Ib. pressure of the live steam main and on the 
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other side is the 125 lb. pressure of the auxiliary main. А balance 
lever serves to keep the valve in equilibrium. When the heavy 
demand comes on the steam line to the turbine, and the pressure in 
that line falls, the valve is thrown out of balance and its movement 
opens the throttle of the engines which drives the forced-draft fan. 
Normally a difference in pressure of 4]b. will operate this valve. 
As the load on the turbine continues to draw heavily on the boilers 
the steam pressure falls and the valve feeds more steam into the fan 
engine until the fan is driven at full speed. With the coming on of 
the load the fuel is also fed more rapidly, the stoker control valves 
being driven through a system of belts operating from the flywheel 
of the fan engine. 

When the control valve for the fan engine was first installed the 
high-pressure tap was made from the main steam header in the 
boiler house. The valve then lacked sensitiveness, and во tó improve 
the service the live steam tap was made at a point in the steam line 
close to the turbine throttle. Thus the valve is affected by the 
additional drop in pressure caused by the increased load and the 
resistance of the header and turbine connections. In addition to 
making the valve more sensitive this change in Jocation of the pres- 
sure tap has reduced the temperature in the valve. Formerly the 
value diaphragms lasted only two or three weeks, but since the 
longer pressure line has been used the life of the diaphragms has been 
increased to three or four months. 

A separately fired Foster superheater is installed between the 
two batteries of boilers. This superheater can raise 36,000 lb. of 
steam per hour at 200 lb. per square inch pressure to a final tem- 
perature of 587°F., which corresponds to a superheat of 200 deg. 
The grates are hand-fired and the temperature of the steam is con- 
trolled automatically by means of a thermo-couple in the steam 
outlet of the superheater. This thermo-couple is connected to a 
relay with a large solenoid which opens and closes the valves to a 
hydraulic piston. These valves move dampers in the air ducts and 
thus regulate the draught. In practical operation the regulating 
devices have been found to control the temperature very closely, 
notwithstanding the great variation in load to which the power 
plant is subjected. The superheater is of especial value because on 
periods of normal and low load the piping and turbine are kept 
highly heated by it, and thus initial condensation is greatly reduced 
at the time of the sudden demands. 

The two Westinghouse-Parsons turbo-generators which comprise 
the main units of this plant are three-phase machines, but by the 
specifications are required to furnish their full-rated load of 1,250 kw. 
from a single phase. Each of the turbine units is capable of handling 
the entire load and so one machine always is held in reserve. Each 
turbine regularly handles peaks of from 2,000 kw. to 2.300 kw. 
single phase, which last for four of five minutes at intervals of about 
15 minutes. This phase also carries the lighting load. The other 
phases earry the load of the pumping and auxiliary apparatus, 
amounting to 200 kw. With normal traffic through the tunnel the 
daily output of the plant is about 10,000 kw.-hours. The maximum 
output for one day was 12,000 kw.-hours and the highest peak load 
2,190 kw. This plant has been in continuous service without any 
interruption in supply since April, 1908. | 

The main generators are cooled by means of air drawn through the 
coils by vanes mounted on the rotor. . The supply of air for this 
cooling service as originally installed was all taken from out of doors. 
Àn independent supply duct serves each turbine. The ducts are 
short, and so air is taken into the turbine generator at practically the 
outdoor temperature. Former! y difficulty was experienced in severe 
weather because of frost accumulating on the air intake screens and 
cutting down the circulation. To provide against this condition an 
Opening was cut through the side of each duct. Now, in cold 
Weather, the turbine cooling air is taken from the basement. The 
Circulation of this air through the turbine generator also serves to 
warm the building. | | | 

Each turbo-generator set was at first used on alternate days, but 
now the load is shifted from one machine to the other twice a week, 
because of the stresses set up in à turbine when it is warming or 
cooling. А Tirrill voltage regulator set is a very essential part of 
the regulating equipment of the plant. This set is connected with 
the locomotive phase of the generator only and maintains it prac- 
tically constant at 3,300 volts. When a heavy train goes through 
the tunnel and a maximum load comes on the railway phase, the 
other two phases get considerably out of balance, and so, to keep 
the voltage on the lighting supply constant, all the lighting trans- 
formers are connected with the locomotive phase. The smaller 
pump motors, machine shop and other motors are all of the three- 
phase induction type operating directly across the 3,300-volt line, 
and so they are not unduly affected by the locomotive phase being 
out of balance with the two unloaded phases. 

Оп account of the widely variable nature of the load it is necessary 


to keep an especially careful watch over the turbine governors and 
emergency valves. А systematic method of testing these safety 
devices is followed. Whenever a turbine unit is shut down, and the 
load is changed from one to the other twice a week, the emergency 
valve tripping device is given a service test. The engineer moves 
the governor rod so that the speed of the turbine is increased, mean- 
while watching the frequency indicator and noting at what fre- 
quency the emergency valve closes. The valve is set to open at 10 
per cent. above normal speed, and it is thus put to an actual test 
twice each week. | 


ELECTRIC DRIVE IN TEXTILE MILLS.* 


BY A. MILMOW. 


Summary.—The author first discusses the comparative cost of the 
power plant in a textile mill fitted with electric drive and in one where a 
mechanical drive is adopted: He then considers the cost of operation. 
mentioning the various advantages of the electric drive. | 


It is the purpose of this Paper to deal especially with the employ- 
ment of electric power, derived from hydroelectric systems of distri- 
bution, for the operation of textile mills, and to treat the subject 
from a broad, general viewpoint, with particular reference to its com- 
mercial aspects, and especially in comparison with the old forms of 
steam drive. | | 

First Cost.—The references which follow will be to new mills 
especially equipped for electric drive, insofar as first cost is con: 
sidered, and not to mills already equipped with steam power. The 
figures are based on a plant of 25,000 spindles on moderately finé 
work, requiring a power equipment of about 1,000 н.р., a group drive 
throughout and 2,300-volt motors being used. Details of the cost 
of the various items of the installation for electric drive and for 
mechanical drive are tabulated by the author, and show the total 
cost of the power plant for steam drive to be about £16 per horse- 
power and for a similar electric equipment about £7 per horse-power, 
or a saving of £9 per horse-power where the electric drive is used. All 
the costs are included in these estimates, though it is quite usual for 
advocates of steam drive to take for its first cost only the costs of 
engines, boilers, piping, &c., neglecting such important items as 
chimneys, belt-ways, condenser reservoirs and other items essential 
to steam drive, but not required where a mill is electrically driven. 
This difference in cost should enter into the cost of power, taking the 
interest and depreciation at 12 per cent., the lowest possible figure. 
However, it is obvious that it this same amount of money were ex- 
pended in producing textile machinery the earnings would certainly 
exceed the 6 per cent. included in this figure as an interest charge. 


Cost of Operation.—The cost of steam power in a textile mill is very 
difficult to determine, since, owing to the very wide variation of power, 
only a very thorough and detailed set of indications will give a fair 
average of the amount of power. Moreover, to obtain perfectly 
accurate results such tests should extend over a long period, embrac- 
ing all the seasons of the year, as there are many variable quantities 
involved, such as the temperature of the mill, the humidity of the air 
and even the nature of the cotton staple. These factors cause an 
extreme variation of power during, say, а year's period of аз much 
as 20 per cent. | 

On account of using the same boilers for power and for other 
purposes it is difficult to obtain accurate figures on the cost of dye, 
house, heating and slasher operation in a steam-driven mill. In elec. 
trically-driven mills it has been possible to segregate these costs. 
The cost of heating а 10,000 spindle mill is, for the climate of the 
Piedmont region, about £50 per year, and as this size mill will use 
about 500 H.P., the cost of heating may be taken as about 2s. per 
horse-power рег. уеаг. -This figure is for a boiler of just sufficient 
capacity for the work. Similarly, the cost of slashing is found to be 
6s. per horse-power per year. Of course, this figure varies with the 
class of work, but it applies to work using an average of about No. 30 
yarn. The figure commonly taken in estimating steam horse-power 
cost is about 16s. per horse-power per year, which is entirely too high, 
For these reasons it is very difficult to determine any accurate cost 
of the steam power on the horse-power-year basis. When a mill is 
changed to electric drive, the opportunity of improving speed, &c., 
is usually taken advantage of, and the mill is generally reorganised 
to an extent that precludes the possibility of a direct comparison. It 
has been found, however, that where the machinery in a converted 
mill has been kept intact and the speed kept constant, and where 
accurate records of engine indications prior to the change have been 
kept (which is rarely done), a saving in the power required is effected, 
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though most mills when making this change take the opportunity 
afforded of improving the production in one or more ways and thus 


increase the power required. 


Assuming the price of electricity to be £5 per horse-power per 
year for 11 hours per day, 306 days per year, and assuming a saving 


at equal production of 15 per cent. in power (which I consider con- 


servative), the cost at which steam power must be generated to 


From this must be 
deducted the fixed charges on the difference in first cost, which we 


equal the price of electric power will be £4. 5s. 


may take at 12 per cent. on £9, or 22s. per horse-power per year, 
leaving £3. 3s. plus 8s., which will be required for the heating and 
slashing operations of the mill, or a total of £3. 11s. as the figure at 
which steam power must be generated to be equal in cost to electric 
power at £5 per horse-power; and in this figure there must be 
included the cost of oil, waste, labour, fuel, ash removal, coal hand- 
ling, superintendence and, most important of all, the item or repairs, 
which is frequently omitted entirely in making estimates of steam 
power cost. If it were possible to attain this figure with a steam 


drive, a power only very inferior to electric drive would have then 
been obtained. 


Productton.— Hydroelectric power offers many advantages in 
operation, due to the readiness with which parts of a mill may be run 
so that the maximum possible output may be obtained. In equip- 
ping a mill for electric drive it is usual to provide one or more motors 
for each process of the work so that in case the demand on any 
department is increased, it is possible to work over-time on that par- 
ticular department ; whilst, on account of the inefficiency of the 
steam engine at light loads and often because of the very small part 
of its capacity that is required, it would be impossible to run with a 
steam drive. 

In mills using automatic. looms they are frequently left in opera- 
tion at the noon hour, when they will run until some threads break, 
when the loom automatically stops itself and remains stopped until 
the weaver returns. Many continue in operation without interrup- 
tion. In some cases looms are left in operation after shutting down 
time until the loom stops itself, which often does not occur until all 
the filling yarn is exhausted. These hours in the aggregate sum up 
a very respectable total in the course of the year. 

The textile industry in the south is at a growing stage and few if 
any mills are left complete as first installed, especially among the 
larger mills. In the days before electric power was available this 
necessitated a steam plant entirely too large for the first installation, 
so a plan was resorted to of installing one-half of an engine and operat- 
ing this as a simple engine, with the ultimate intention of adding a 
cylinder for compounding when the mill should be increased. This 
arrangement necessitated the investment of a great deal of money 
in a steam plant, and resulted in very high costs for power when using 
only a simple engine. With electric drive the system is perfectly 
flexible. Only the investment for the work actually installed is 
demanded at the outset, and the full output and efficiency are secured 
from the beginning. 

An interesting application illustrating the flexibility of electric 
drive has recently been made and is being quite generally fol- 
lowed, In this case a mill was built with a capital of £20,000 and 
with an equipment of 5,000 spindles for the production of yarns. 
It was the intention to operate this mill day and night and the pro- 
motion of the mill was based on this idea. It was found, however, 
that for the spinning frames, which require women and girls to 
operate them, sufficiently satisfactory labour could not be obtained 
to operate during the night run, so that the management found 
itself in a position of being able to offer to its stockholders a produc- 
tion based only on the actual money employed, or £20,000. Through 
their own initiative they then took advantage of the opportunity 
offered by electric drive and added to their equipment an amount of 
spinning machinery equal to that already installed. This operated 
with the rest of the equipment during the day time, and all pre- 
paratory machinery, for which only men are employed, is operated 
day and night, thus giving material to the double number of spinning 
frames during the day. This resulted in a production equal to that 
of a mill of 10,000 spindles costing £40,000, while the total cost of the 
mill was only £24,000. This arrangement has, simply by the proper 
use of electric power, saved the mill an additional burden of invest- 


ment of £16,000, the interest and depreciation on which would more |. 


than eliminate the entire power bill. 

It has been found that in practically every mill that has been 
converted from mechanical to electric drive, an increase in produc- 
tion has been obtained. This is almost always the case, and it is not 
usually taken account of by investigators of power costs. Among 
the uninformed there is à quite general opinion that the converted 
mill takes to operate it electrically as much as or more power than it 
previously did with steam. On account of the increased production 
with the electric drive this is true in а great many cases; but in 


many other cases it is uncertain, as no accurate records of steam 
indications have been taken or kept. The explanation of this in- 
crease in power is simply that the production has been increased. At 
the time the motors are installed the speeds of the mill are readjusted 
and nearly always increased, the power is applied more directly to the 
work with less chance of slippage of belts and, above all, the speed 
with the motor drive is much more constant. 

The Paper includes 50 curves taken with a delicate recording 
tachometer, and showing the improved drive with electric motors. 
In the territory of the larger hydroelectric systems the total number 
of mills operated consume a large amount of power. Each mill com- 
prised in the group uses a relatively small proportion of the power 
furnished by the system. It is therefore possible to throw off or on 
many motors, or, indeed, many of the entire mills without disturbing 
the speed of the system. This is not the case in a mechanically- 


driven mill, where even a small part of the machinery representa a 


good percentage of the total load of the engine. 


In à converted mill, driven from а hydroelectric station, one of 
two results are always brought about. If the original production is 
maintained the amount of power necessary is reduced. This should 
not in all cases be regarded as of paramount importance, the most 
vital advantage being an increased product from the mill, which it 
has been shown can be obtained through electric drive. This has 
actually been obtained in nearly every case that has come under my 
observation. In mills only very roughly converted, where surplus 
power is taken, and where the old uneconomical arrangement is left 
intact so that the steam drive may be used when the electric power is 
temporarily shut off, all carefully kept records show that an increase 
of production of from 2 to 10 per cent. is obtained. In new mills 
especially constructed for electric drive the higher of these figures 
should obtain. This increase is brought about by two things. First, 
proper balancing of the work, and next, the application of motive 
power directly to the work it is to drive, and the fact that this motive 
power has à constant speed value, both instantaneously and con- 
tinuously. 

The importance of production may be shown in a general way as 
follows: The capital value of а mill's product per annum is about 
equal to its capital stock. "The cost of manufacture, with many 
variations for the class of work, may be taken proportionately about 
as follows : Cotton, 60 per cent. ; power, 4 per cent ; all other costs, 
36 per cent. ; and the power cost is from 3 to 6 per cent. of the total 
market, value of the product. Thus, assuming the cost of a 5,000 
spindle mill as £20,000, its product in а year will be worth, roughly, 
£20,000 and its power bills, say, £1,000. 1f the product of this mill 
could be increased 10 per cent. the gross value of this increase of pro- 
duct would be £2,000, of which the only cost would be cotton and 
power and some labour. The most costly operations of labour are 
paid by the day and effect no increase. Allowing, however, for some 
increased labour cost we have as the total cost of this extra produc- 
tion: Cotton 60 per cent., power 4 per cent., and labour 3 per cent., 
or a total of 67 per cent., and a net profit of £660 per year. or two- 
thirds of the total cost of the power, thus nearly eliminating the 
power bill. On account of the steadiness of the speed of the electric 
drive the machinery will suffer less deterioration than if run at even 
lower speeds with the steam drive. 

General.—In hydro-electric systems of distribution to cotton mills 
it is found to be impracticable to place a sub-station for each con- 
sumer, especially to meet the conditions which we have in Piedmont, 
Carolina, where several mills of small or moderate size are installed 
in one town. This is on account of the large first cost of a sub- 
station reducing the pressure from 100,000 volts, and also on account 
of the difficulty of running the high-tension mains through cities and 
towns. On account of the high cost of transmitting power at low 


| voltage any distance, both as to the initial investment and power 


loss, it was found necessary to adopt 2,200-volt motors in mills 
where the general practice had been to use motors of 550, 400 and 
even as low as 220 volts. At first considerable prejudice existed 
among the mill owners and the underwriters against the use of high 
voltage motors, but some years of experience have demonstrated 
their superiority in every way. The first cost is about equal to that 
of the lower voltage motors. "Their efficiency is equal and the slip 
is also equal or somewhat less. 

In many of the older low voltage installations, for the sake of 
economy, open wire is run in the mill. The cost of installing 1t m 
conduit would be excessive on account of its size. And also on 
account of the size of the wires, and the very extensive system of 
feeders, it is only à matter of time until open wiring becomes dis- 
arranged, due to its being swept to remove the lint and dirt which it 
accumulates. Another serious feature of this system is the frequent 
and necessary employment of fuses to protect smaller branches. 

Probably 90 per cent. of the motors burned out in the mills under 


| my charge have been burned out by the failure of one of the three 
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fuses of the three-phase circuit, leaving the motor operating on a 
single phase. On account of increases to the mill equipment, or bad 
initial calculations, the wiring loss in the mill often runs up to very 
high figures with the lower voltages. In one mill in my experience, 
with a 220-volt distribution about 500 ft. long, the total wiring loss 
reaches 15 per cent., and this after the mill management had at a 
considerable cost added feeders from time to time as the mill was 
enlarged. | 

In mills using 2,200-volt motors, the wiring is run in iron or steel 
conduit, and consists of three-wire insulated cables with lead sheaths. 
The loss in this system is reduced to practically nothing, the cost is 
low, and complete protection is afforded by means of automatic oil 
switches. The size of the wires is very small, and the whole system 
takes up less space in a mill and is no more conspicuous than water 
and sprinkler pipes. As the conduit is earthed the liability to acci- 
dent is practically eliminated. 


SHOULD THE 1870 TRAMWAYS ACT BE REVISED ?* 
BY F. COUTTS. 


Within the last forty years nothing of public importance and 
interest has made greater strides than the mode of travelling, and, 
perhaps, amongst the many varieties of transport, tramways stand 
out prominent as having undergone the greatest changes and im- 
provements ; so much so that the Act of Parliament made іп 1870 to 
guide the laying down and working of street railways, however 
excellently it may have suited the requirements then, has now 
become so obsolete as to render it only fit to be included in the 
list of Parliamentary Acts which have now ceased to serve in a proper 
way the purpose which led to their being enacted. Іл addition to the 
improved methods of conveyance, we must keep in mind that there 
is a great deal more hustle in daily life now than there was forty years 
ago, and legislation, like everything else, must be brought up to date, 
во as to allow business to be carried through and completed in a 
month's time which forty years ago might reasonably have been held 
to be quite good enough had it been possible to carry out in three 
months. It is therefore necessary that the method of obtaining 
Parliamentary powers to build а tramway be greatly simplified 
and so save both time and money, and in many cases induce pro- 
moters to come forward for powers to construct a tramway in a thinly 
populated district, who at present, with the heavy expenditure 
staring them in the face, would never dream of making the attempt. 

The period allowed for purchasing, although perhaps ample at 
the time of the passing of the 1870 Act, with only horse haulage in 
vogue, and a correspondingly small capital cost to be considered, is 
much too short for the present system of electric traction, with 
costly cars, its necessarily heavy and expensive permanent way con- 
struction, and overhead and feeders in addition. Although in 
several instances a longer period than 21 years has been allowed, this 
has invariably been dearly bought from the local authorities, as in 
return they have bargained either for money payment or its 
equivalent. It would, therefore, be well that instead of 21 years, 
42 years be substituted, and thus a reasonable time given to the 
promote:s to recoup themselves. Clause 5, which compels promoters 
to have thc support of two-thirds of the local authorities in whose 
district the proposed route is to be laid, should, without doubt, be cut 
out, and the same with Clause 9, which prevents a tramway being 
laid where less than 9 ft. 6 in. intervenes between the footpath and 
the nearest rail if one-third of the owners or occupiers object. This 
might well be left to the discretion of the Board of Trade, and thus 
throw it out of the power of obstinate individuals to compel a tram- 
way undertaking to possibly put in a short stretch of single or inter- 
lacing line. But it is not on those points that I wish to dwell so 
much as those of more interest to us tramway officials who, after 
powers have been obtained and the lines built, are responsible for 
the safe and economical working of the systems. 

I think some consideration should be given to the question of 
upkeep. Who should bear the cost of the permanent way repair and 
renewal ? In the horse car days undoubtedly the tram horses were 
the greatest users of the portion of the highway occupied with the 
tramway, but now the cars wear nothing but the rails, and consider- 
ing that tramway owners have been put to the heavy expense of 
laying substantial track, where in many cases previous to their 
coming along there were only very indifferent macadam roads, they 
should be relieved of some portion of the burden of upkeep, for, 
while tramway owners have steadily been giving additional privileges 
to the public in the shape of a more frequent service, reduced fares, 
better roads, &c., those bodies representing the public have given 
nothing in return, but have been guilty of squeezing the last drop of 
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juice out of the orange wherever an opportunity presented itself, such 
as charging a price for power entirely outside anything that is reason- 
able or honest; asking subscriptions to rebuild bridges that on 
account of the increase in numbers of fast-going vehicles it had 
become necessary to rebuild, although their building was of no 
benefit to the tramway company, but rather in some cases to help a 
motor company running in opposition to the trams, and who use the 
same roads, but in no way contribute, directly or indirectly, a single 
penny to their upkeep. Of course, we always hear the old cry from 
the local authorities, that in face of the tram track being laid, the 
roads cost them as much as ever to keep up, but we know that this is 
all humbug, and that although the rate has not been reduced, the 
money is now spent on other roads; but if the roads of 25 to 30 
years ago could be placed side by side with the roads of to-day 
there would be no comparison, and any large horse contractor could 
tell that he can, wherever a tramway track is laid, increase his load 
by at least 25 per cent., and is thus enabled to cut down the charge 
per ton for carriage on all kinds of material, in this way benefiting, 
more or less, all ratepayers; and perhaps some such arrangement 
might be come to as the latter part of Clause 13 of the Tramways 
(Scotland) Act of 1861 suggests. For while the tramways in this 
Act were really what we might now term cartways, yet the present 
tramways fulfil to a large extent the same purpose. The part of 
the clause referred to reads as follows:—‘‘ And the expense of main- 
taining, managing, and repairing the tramways shall be defrayed by 
the trustees out of the funds and revenues under their management, 
or by the person or company by whom the same is laid down, or 
jointly by the trustees and such person or company, as may be agreed 
upon.” 

While criticising the clauses that want to be cut out or recast, 
there are also a few that might be inserted in the interest of the 
travelling public's safety, and instead of leaving them to the local 
authorities, might it not be advantageous to all that they be made 
compulsory ? For instance, all vehicles travelling on roads where 
tramways are laid to carry lights both front and rear, also that slow- 
going traffic be compelled, where width of road will permit, to keep 
clear of tramway track, and so enable, not only tramway сага to 
travel freely, but other fast traffic. 

Should this meeting come to a decision that steps should be taken 
to have the 1870 Act revised, I would suggest that without further 
delay à committee be appointed to go very fully into it and bring 
forward to the Association, with as little delay as possible, a scheme to 
be followed up to interest the various Members of Parliament into 
the need for such a change. It will undoubtedly be a stiff job to get 
it revised, as so many of the local authorities now own thei: own 
tramways, and look upon them as a sort of providentially-sent 
spring to be drawn upon in every conceivable way, to bolster up 
other less fortunately managed branches of municipal ventures ; for 
although in nearly all cases it would come to the same thing in the 
end if the ratepayers were taxed to their legitimate amount for the 
upkeep of the roads, loss on lighting station, &c., and either receive a 
contribution from the tramways department to the rates or а longer 
ride for their penny, yet those municipal undertakings must of needs, 
through sympathy (as was done in the case of compulsory running 
powers), stand by those municipalities and local authorities who, in 
many instances, knowing they themselves could not carry out 
successfully, from various reasons, a tramway scheme to profit, have 
handed over the concession to some pushing company who are willing 
to take а sporting risk, 
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SAFETY IN TRAIN LIGHTING. 


Train lighting is one of those specialised subjects that do 
not receive much attention in the technical world. This 
is rather to be expected, for the field of train illumination 
is so very much smaller than that of public electricity 
supply for light and power. Nevertheless the subject 18 
important, and we may certainly say that to the travelling 
public it is very important indeed. 

First, there is the question of adequate and steady 
illumination. Not so very many vears ago railway travel- 
ling after dusk was a most monotonous procedure, as reading 
was only possible at considerable risk of damaging the eye 
sight. Since those days there has been a very marked 
change for the better, and passengers can now read with 
comparative comfort. There is, however, a further point 
which we wish to emphasise more particularly on the present 
occasion, namely, that of safety. In raising this question we 
have no wish to be in any sense alarmist. Considering the 
vast number of train miles run every year it will be admitted 
that railway travelling is now extraordinarily safe. Never- 
theless, so long as the human element is present in railway 
working, accidents certainly will occur from time to time, 
and in such cases it is most important that the illununant 
should be of such a character as not to give rise to fire. А 
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railway accident in itself is bad enough, but the horror is 
increased tenfold if a fire occurs. 

In this connection it can be said, without fear of con- 
tradiction, that electricity is very much ahead of its rivals, 
and that it is in fact the only safe illuminant. This point is 
being much more fully appreciated on the Continent than 
in this countrv. Thus, in a recent issue of the “ Neue Freie 
Presse ” of Vienna, it is pointed out that a number of railway 
accidents have taken place recently at Marburg, Herlishein, 
Trenton, Missouri, Uhersko, on the Canadian Pacific 
Railway and elsewhere, and that in such cases, as a sequel 
to the accident, the gas used for illumination has caused a 
fire to break out, thus sacrificing the lives of passengers who 
would otherwise have escaped. At a meeting of the 
Council of the Austrian State Railways recentlv the 
Ministry were requested to introduce а modern illuminant 
for lighting railway stock, and the representatives of the 
Administration informed the meeting that it was their 


intention to introduce incandescent gas lighting. At the 


next meeting this decision. led Mr. MAXIME KnassNv to 
move the following resolution :— The Ministry for Rail- 
ways is requested to discontinue the use of gas for lighting 
passenger trains, and to use exclusively electric lighting 
for all future passenger cars as well as for those at present 
on order." | 

In the discussion that ensued Dr. ELLENBEGEN mentioned 
that in Italy gas was being completely eliniinated, even cil 
being used in preference. There were still approximately 
1,400 cars lighted with gas on the Italian railways, but a 
portion of these were being converted to electric lighting, and 
the others were to be converted in the near future. The 
representative of the Government, in replying, stated that 
the Administration were doing everything in their power 
to improve the lighting, having regard to the means at their 
disposal. A series of tests which had lately been completed 
showed that, taking into consideration recent improve- 
ments, electric train lighting possessed economical advan- 
tages. Аз а result of these tests they had decided not only 
to convert old cars to the electric system, but that the sanie 
System should be used for the new cars to be supplied in 
1911; and if further results were in any way favourable to 
electric lighting the use of this system would be greatly 
extended in future. As a result of the discussion a resolu- 
tion waa adopted practicallv in the form moved by Mr. 
Knasswv. 

In all such matters, of course, the question of cost is of 
some importance, but where safety is concerned cost should 
not be permitted to have an undue influence. In the present 
case, however, there is not much to choose between the cost 
of running electric light and incandescent gas for train 
lighting. The introduction of the metal filament lamp has, 
naturally, placed the electrical method at some further 
advantage, though it is rather in the improvement of the 
illumination than in the reduction of the running cost. In 
electric train lighting equipments the running cost is largely 
due to the initial outlay. The cost of producing the energy 
is negligible, and therefore it does not matter whether the 
lamps are efficient or inefficient. On the other hand, 


with metal filament lamps the battery can be smaller than ! 


would otherwise be the case, and consequently there is a 
gain in part of the equipment, and there is a marked 
advantage in the better illumination that can be given. 
In any case, the difference in cost between the two systems 
appears to be comparatively small, and therefore there is 
every reason for train lighting to be considered from the 
point of view of safety in this country as on the Continent, 
and that without delay. Questions involving the safety of 
the general public on railways come under the control of 
the Board of Trade, aud, considering the present position of 
the whole question, we do not think it would be out of place 
for the Board of Trade to take some action in the matter 
without waiting for a disaster, with its attendant sacrifice 
of human life, when public opinion will doubtless force 
such action to be taken. | 
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— Pl 
Electricity. Ву Н. М. Новлкт. (London: Constable & Co) Pp: 
xix. + 207. 65. net. 

Mr. Hobart's latest contribution to electrical literature 
would, in the ordinary course of events, be exceedingly diffi- 
cult to review. But, happilv, the task is somewhat light- 
ened by the author's habit of providing a preface in which, 
besides discoursing on things in general, he tells us his reasons 
for writing the book and the mcthods by which he hopes to 
carry out his ideas. Having read the preface, we know what 
we ought to expect, and having been introduced to the ideal 
in the preface are able, in its light, to criticise the reality. 

Mr. Hobart's wishes in the teaehing of elementary elec- 
tricity, or rather electrical engincering, to break away from 
old methods and to produce a book in which “ friction ma- 
chines, electric cels, frog’s legs, pith balls, lodestones, sealing 
wax, cats’ skins, the electrophorus, the aurora borealis, St. 
Elino’s fire and Benjamin Franklin’s kite" are omitted as 
being “rarely of importance to the present generation of 
students of electrical engineering." It is a worthy conception, 
and one which, if fully carried out, should do much towards 
the cleansing of elementary electrical engineermg from the 
barnacles now too closely clinging to it, always provided that 
general knowledge is not too much curtailed. 

Turning to detail, we aro met by the difficulty that we 
cannot view the first few chapters through the glasses of those 
for whom thev are primarily intended. Mr. Hobart would, 
in fact, be well advised to gct some first year Finsbury student 
to give his opinion on the question; it would be more useful, 
in some respects, than ours. 

Our first criticism is, starting at the beeinning, on the title. 
It is too wide; for the book is certainly not essentially on, or 
mainlv about, electricity, as the term ts generallv understood, 
but is rather devoted to electrical engineering matters, 
Though Mr. Hobart tells us that the word “ electricity ” is 
commonly used when " electrical energy ” is meant and that 
he has followed usage, vet since this book is presumably 
intended for budding electrical engineers, it would have been 
better to have been more guarded in his nomenclature. The 
eradication of good habits and tho acquirement of bad aro 
both too casy. 

Again, Mr. Hobart, as a necessary consequence of his nomen- 
clature, refers to the B.T.U. as a measure of the quantity 
of electricity. Of course, Mr. Hobart docs not mean any- 
thing of the kind, but this unnecessary looseness of expression 
on the part of the teacher will inevitably lead to looseness of 
thought on the part of the student. Such looseness of thought 
is already too rife among electrical engitieers, as is évident by 
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the frequency with which one sces such expressions as “ steam 
consumption per kilowatt.” 

Mr. Hobart continues to urge the claims of the “ kelvin,” 
that is, the kilowatt-hour. There is certainly much to be said 
in favour of reducing electrical, thermal and other energy 
calculations to such a quantity, but we are a little doubtful if 
the nomenclature will be gencrally adopted. Names are 
convenient, but they give us more to remember; whereas a 
term, such as * kw. hr.," of which the meaning is self-evident, 
has а great advantage. The term '* B.T.U." is also available, 
but doubtless seems far removed from mechanics. Thero is 
much less reason for the adoption of the name “ siemens ” 
(which will remind older readers of resistance) to denote the 
watt hour. 

Mr. Hobart, like most authors. 1s fond of his own ideas, and 
perhaps this accounts for some rather odd minor details. It 
is a Well known rule in literature that an abbreviated word 1s 
followed bv a full stop. This is more or less rational and 
certainly convenient. In the book before us this rule has 
been brushed on ono side, and thus we have such expressions 
as ats (ampere turns) per cm length, and rings of 4 sq cm cross- 
section with a one mm airgap and flux measured in cgs units. 
In this country decimal points are indicated bv stops and 
multiples of thousands by commas, whereas on the Continent 
decimal points are always indicated by commas. Each 
method mav be equally good in its place, but we fail to see 
why Mr. Hobart should adopt Continental practice in this 
respect апу more than Continental writers should adopt our 
method. Thus ** 1 000 000 grams” has an odd appearance, 
and to be told that the specific heat of water is 1.044 at 
200 deg. is risky for the elementary student. Surely tho aim 
of an author should bo to make the reading of his book casy, 
not confusing. 

The book, as it stands, may be divided, and indeed falls 
naturally, for critical purposes into two portions; in thc 
first of these the author deals with elementary questions 
including conductors, energy, Ohm's law and the magnetic 
field, and is in parts rather laboured. The chapter on the 
magnetic field deals with fields due to currents, and gocs 
minutely into tho variation of the atiength of field as the 
distanco from the conductor or conductors is varied. What 
may be described as the second part of the book deals with 
conductors moving in a magnetic field, “ alternating elec- 
tricity,” inductance, the magnetic circuit and insulating 
materials. Here there is much that will repav study, though, 
since anything mathematical is taken for granted, the treatment 
is often “ sketchy,” more particularly in alternating currents. 
Naturally, this remark does not apply to such a subject as 
insulating materials, of which a very good account is given in 
brief. 

We cannot really recommend the first part of the book, in 
spite of the many excellent curves and useful tables which 
are contained thorein. The authors argument in working 
up to his conclusions is not close enough for the elementary 
student, and the introduction of practical details about metal 
filament lamps, for instance, 1$ not, we think, very wise. The 
second part of the bock, however, forms an excellent intro- 
duction to the study of electrical design. The argumont is 
not hurried, and the reason for many operations which are 
decidedly obscure to most students is well explained. 

The most valuable feature of the book is that the point of 
view is verv different from that of the ordinary text book. 
Thus the magnetic field due to currents is dealt with graphi- 
cally and arithmetically in detail. But, as much is taken for 
granted, we think it is rather а book for the teacher than for 
the average student. The average teacher would bonefit, 
because it would enable him to put things differently from 


the stercotvped method, and the matter could then be 
administered discreetly with much advantage. 


Electrical Installations of Blectric Light, Power, Traction and 


Industrial Electrical Machinery. Ву Raskin KENNEDY. 
Vol. LII. (London : The Caxton Publishing Со.) Pp. 244. 7s. 64. net. 


Vol. HI. of this work is devoted to Gearing, Turbines, Steam, 


Gas and Oil Engines, Switchboard Wiring and Accessories. 


The portion on Gearing is simple and practical as regards belts 
and couplings, but might with advantage have dealt more fully 
with toothed and worm gearing, which is now of much greater 
importance in connection with electrical work. Turning to 
motive power, the preliminary remarks are useful, and include 
an exposure of the fallacy of the proposals for liquid air as a 
motive agent. Wind and water turbines are briefly dealt with, 
and steam turbines fairly fullv, the De Laval, Parsons and 
Zoelly forms being described, but not the Curtis type. Of high- 
speed steam engines the Willens, Westinghouse, Belliss aud 
Mather & Platt engines are considered, but the author is of the 
opinion that the days of such engines are numbered. Gas and 
oll engines receive a considerable amount of attention, as the 
author thinks that “ ће next generation of engineers in ell 
likelihood will abandon steam in electrical generating alto- 
gether.” Не tells us little, however, es to the reliability of 
gas and oil engines and of producers, nor does he warn us of the 
restricted sources and control of the oil supply. | 
Among the general remarks which the author is fond of 
sandwiching in between his technical descriptions are some 
sensible ones about the importance of the thorough mechanical 
training of the electrical engineer, especially гз regards engines. 
We may also agree with his remark that “ the great mistake in 
our technical schools is the attempt to teach too much. giving 
a very scanty training in many subjects, instead of a thorough 
training in a few correlated subjects,” except that we would 
rather say that the fault lies in cramming students with de- 
scriptive knowledge of details rather than teaching them the 
essentials and principles by which they can readily realise the 
action of any actual machine and evolve improvements them- 
selves. It is the examination and syllabus system which 1s 
chiefly responsible for this. The sections dealing with Motor 
Wiring and Switchboards call for little comment ; but wiring 
might have been more fully dealt with, notably es regards 
fittings and Continental wiring. A brief description of mining 
machinery closes the volume. The frontispiece is a dissected 
diagram of the author's form of salient pole two-phase motor. 


IMPROVING THE PORTABILITY OF THE WESTON 
NORMAL CELL. 


BY HENRY TINSLEY. 


One of the greatest difficulties experienced in making stan- 
dard cadmium cells for commercial use is that of making them 
sufficiently robust, so that the chemicals do not become dis- 
placed during transit to the customer or when being sent to and 
from the standardising laboratorv. This is of special import- 
ance in tbe case of cells which are destined for a tropical 
country. as in this case the risk of disturbance is very much 
increased by the heat and inevitable jarring during transit. 

The recommendation of the National Physical Laboratory 
to ensure that the chemicals shall retain their proper respective 
positions is to crystalise some of the cadmium sulphate solution 
so as to form a crystalline plug after the cell has been set up. 
This ervstalline plug is so arranged as to form just below the 
constriction shown in Fig. 1, the constriction acting as à further 
safeguard by preventing the plug sliding up or down the tube 

The writer has made hundreds of cells of this type and 
despatched to different parts of the world, including places as 
far away as China and South America, and apparently such 
cells arrive in good condition. 

Special care has, however, to be taken in forming the crystal- 
line plug for cells that have to go to hot climates ; usually it 
has to be made very thick so that the solution of the crystals 
at the higher temperature abroad will not be sufficient to allow 
the plug to shift or the crystals to separate and crumble. 

further disadvantage is that the thicker plug considerably 
increases the internal resistance of the cell, and though this 
may ultimately fall to about the right resistance, it is an uncer 
tain factor and as such should be avoided if possible. | 

The writer has tried many ways of overcoming this diffi- 
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culty by placing a mechanical plug over the solid chemicals, 
such as perforated discs of mica and porcelain, a plug of glass 
wool, asbestos pads, &c., none of which appear quite so satis- 


factory as the method described below :— 
The essentials of such a screen or plug are that : 


1. It must not introduce any deleterious matter into the cell, 


such as may cause the cell to change. 


7 2. It must not increase the internal resistance of the cell 


appreciably. 


3. It must be strong enough to be placed firmly in position 


and hold the heavy chemicals securely against sudden jars. 


When the separate limbs have been filled with their amalgam, 
mercury and respective chemicals, small rings of cork are made 
tightly fitting the inside of the glass limbs, the centre hole of 
these rings being kept as large as possible. Some pure un- 


bleached linen is now carefully freed from its dressing by wash- 
ing and boiling till no sign of chemical matter can be detected. 
This is then dried and cut into discs, the same size as the out- 
side diameter of the rings. These discs are then sewn to the 


bottom of the cork rings, forming miniature drumheads which 


can be inserted as plugs on the surface of the layered chemicals. 


These drumheads are now forced firmly on the solid matter and 


will hold the chemicals in position against even violent hand- 


ling. In a tropical climate, however, some solid crystals of 
CdSO, are sure to be taken up in solution, and the chemicals 
in the drumhead may become loose, so that it is as well to add 


a few crystals of CASO, abore it to allow for this. 


Drumhead 
—<— of linen 
and cork. 


PORTABLE WESTON CELL. 


The constriction in the glass limbs is retained as in the 

N.P.L. pattern coll, as this acts as a guide to the height of tho 
chemicals, also being an advantage for binding the platinum 
Wires against slipping during the mounting and manufacture 
of the cell. 
_ Cells set up in this way do not appear to be materially affected 
in the E.M.F. by the linen screen, and as this at once becomes 
impregnated with solution, its resistance is kept low. the linen 
only bcing very thin, much thinner tban a glass wool or asbestos 
plug would be, besides affording a fairly free passage for solu- 
tion as the limbs of the cell expand or contract. 

The table given below will clearly show how much more uni- 
form in internal resistance cclls made in this way are, besides 
having the great advantage of allowing immediate scaling aftor 
construction and a simpler form of tube being used. 
ee eee 


New type of cells with Cells with constriction and 


diaphragm. crystal plug. 
No. of Th ЧАШ: Internal. | №. of 7 Internal 
cell Volts. resistance. cell. Volts. resistance. 
195 10185 | 700 т 1-0184 2,600 
196 1-0184 700 144 1-0183 1,000 
197 1-0184 800 147 1-0184 1,200 
198 1.0184 700 | 163 1.0184 1,000 
199 1.0184 800 | 177 1-0184 2,200 


THE BRUSSELS INTERNATIONAL EXHIBITION.—IV. 


Tae ELECTRICAL AND ENGINEERING EXHIBITS. 

The French electric motor makers appear to be keenly alive to 
the importance of the individual drive for practically every class of 
industrial machinery. In the International Machinery Hall will be 
found numerous interesting examples of the electric drive in the 
textile trades. Messrs. H. Duesberg, of Bossons, exhibit a number 
of cotton carding engines, each gear driven from 2 H.P. continuous- 
current motors, They also show several examples of opening 
machines, each operated by its own motor. The Panhard Levassor 
Co. show a large band saw operated by a 60 H.P. continuous-current 
motor which is placed below the floor level and which is connected 
to the machine by belts. In the French industrial section, which 
is reached from the machinery hall by ascending a staircase, are 
the exhibits of the principal electrical manufacturing firms. The 
Société Alsacienne Belfort make a good show of three-phase turbo- 
generators and a quantity of typical motor-operated mining ma- 
chinery. On the stand of the General Electric Co., of Nancy, is an 
interesting 12,000 volt solenoid operated switch capable of dealing 
with 5,000 kw. Messrs. Berthoud Borel, of Lyons, exhibit speci- 
mens of high-tension and extra-high-tension cables and also X-ray 
apparatus. The Société Ateliers de Construction du Nord, of 
Jumet, show specimens of generating plant and controlling appa- 
ratus employed on а 150,000 н.р. high-tension plant. In the 
section devoted to the metal exhibits are to be seen many fine 
examples of French steel work. The Société des Acieries de Longwy, 
amongst a quantity of steel products, exhibit the steel frame of a 
16-pole direct-current dynamo, which weighs 16 tons. Messrs. 
Paul Girod also show a 9 ton field frame, 14 ft. біп. internal dia- 
meter. Inthe same section may be seen a number of useful products 
of the electric furnace, particularly of the Héroult furnace, in which 
examples of aluminium in practically every conceivable form are 
shown. А particularly interesting item on this stand is a tank some 
8 ft. in diameter by 5 ft. 6 in. deep, made up of welded aluminium 
plate. Adjoining this exhibit is an interesting model of the Rhone 
Valley hydro-electric plant, which has a capacity of 330,000 H.P., 
and operates under a 220 ft. fall. The model shows the situation 
of the dam at an extremely rugged portion of the valley and it also 
shows the location of the forebay, draught tubes and tail race. 
Immediately surmounting the crest of the steep side of the valley 
is а large transformer house where the pressure is raised for the 
transmission line. Just above the model is a large wall map of 
France on which are shown the positions of the principal generating 
and sub-stations of the company operating this extensive system. 
The principal transmission line is one of 72 miles from Grenoble to 
the steel centres at St. Etienne. The company has in view a scheme 
for the transmission of energy from Grenoble to Paris, but up to 
the present time nothing further has been done towards carrying 
this project into operation. 

The Belgian exhibits of electrica! apparatus include a 125,000 volt 
transformer plant of the Société de Constructions Electrique de 
Charleroi. The same company also exhibit specimens of suspended 
insulators for extra high tension and special line work. This exhibit 
is placed in the Belgian Industrial Hall and immediately adjoins 
the principal British section. 

There is à good show of German machine tools, all of which are 
electrically operated, and the cranes which span the main machinery 
exhibit are of considerable interest, particularly one by Messrs. 
Stuckenholtz, which has been designed specially for use in stecl 
works for lifting steel ingots out of the soaking pits. Actual exam- 
ples of these pits have been installed on the stand and the crane is 
shown at different times of the day lifting weights up to 20 tons. 
The exhibits of lighter electrical apparatus in the German section 
include & good display of insulators, both for ordinary electrical 
work and also for extra high voltage transmission lines by the 
Hermsdorf Porcelain Works. 

In the British section of the Exhibition there is no moving 
machinery shown, but the textile industries occupy a large propor- 
tion of the space with attractive displays of cotton and woollen goods. 
They take the shape of tableaux arranged in a darkened portion of 
the building, which is effectively lighted by electric lamps. "These 
tableaux form one of the most interesting and attractive sections of 
the British exhibit. The Bradford Chamber of Commerce have got 
together a series which depict the stages of manufacture of woollen 
goods from the raw material to the finished product. The tableaux 
illustrating mechanical processes have been carefully prepared, and 
they show wool combing, spinning, weaving and dyeing. Ап illus- 
tration of the wool combing tableaux is shown in Fig. 1. The settiug 
is made up of а couple of circular wool combing machines which are 
connected by.belt to an overhead shafting. In the illustration it 
will be noticed that the effect of the interior of the wool combing 


| 
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shed is given, but this has been obtained by the use of a suitable 
background. The two figures in the foreground are wax, and the 
other figures are painted on the background. The machines them- 
selves are of a slightly smaller pattern than those used in a woollen 
mill, but they.are of a type which is now extensively operated by 
electricity in Bradford and the surrounding district. But for the 
fact that there was no motive power circuit laid into the British 
section we understand that these interesting machines would have 
been shown in operation. Engineers visiting the Exhibition who are 


Fia. 1.—ONE oF THE TABLEAUX IN THE BRITISH SECTION SHOWING 
IN THE BRADFORD 


THE Woot COMBING PROCESS AS EMPLOYED 
WOOLLEN MILLS. 


not familiar with the various processes of wool preparation should 


make a point of seeing these tableaux. 


An interesting British exhibit in the Industrial Machinery Hall is 
that of the Underfeed Stoker Co., who are showing their class B and 
In addition, they have one 
of their air heaters on view, this device having been developed for 
heating the air supplied in the furnaces of either water-tube or Lan- 


class E type stokers on stand No. M.54. 
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Fia. 2.—CENERAL View oF AIR HEATER APPLIED TO BABCOCK BoILERs. 


cashire boilers. 
standard Babcock & Wilcox boiler. 


vertically in the main flue of the boiler. 
these units and raise the plates to a high temperature. 


sage of air, and this is drawn or forced in by means of a fan. 


Fig. 2 shows the application of this heater to a 
The heater itself is made up of a 
number of semi-circular flat units, which are placed horizontal!y or 
The hot gases pass between 
There is an 
enclosed space or tunnel left between each plate to admit of the pas- 


It will 
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be seen from the illustration that the heater can be conveniently 
placed at a point where the hot gases from the grate, after passing 
through the boiler tubes, impinge on the heater dises. The fan forces 
the air through the heater round suitable ducts to the grate at the 
front of the boiler. The heater can be supplied to a single boiler, or 


a large pattern heater can be inserted in the main flue, and air can 
be delivered from this to a whole battery of boilers. 
In the German section Messrs. R. Wolf make two distinet exhibits 


Fic, 3.—650 н.р. WoLF LocoMoBILE IN PowER HOUSE OF THE 
GERMAN SECTION, 


of their well-known locomobile. One is in the Machinery Hall, and 

comprises a 100 н.р. compound condensing h.p. locomobile, a 15 В.Р, 

high-pressure locomobile and a portable locomobile. This exhibit 

has heen made to attract attention to the value of the Wolf loco- 

mobile for agricultural work or similar service where a temporary 

power plant is required. Several patterns of agricultural machinery 
are introduced into the exhibit, including centrifugal and plunger 
type pumps. The second portion of the exhibit is in the power house 
adjoining the Machinery Hall, where a 650 н.р, Wolf locomobile i$ 
in daily operation driving two 200 kw. direct-current generators by 
belt from the main flywheels. Fig. 3 is a general view of this exhibit 
taken previous to the erection of the other units in the power 
house. Fig. 4 illustrates a sectional view of this particular loco- 
mobile, and an inspection of this will make clear the position of the 
superheater, the feed water heater and the automatic sprinkler 
stoker. The locomobile runs at 170 revs. per min., and each dynamo 
is driven by an 18 in. belt. We have dealt very fully with the Wolf 
locomobile in previous issues, but we may recall here the remarkable 
efficiency of these self-contained steam plants. Recent tests by 
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Mic. 4.—Srcrionan View oF Wor LOCOMOBILE. 

Prof, Burstall on a 150 н.р. locomobile showed a steam consumption 
of 8:31 №. per brake horse-power-hour, and a coal consumption of 
1:05 lb. per brake horse-power-hour. These figures are exceptional, 
and illustrate the amount of care taken in the design and construction 
of these machines. It is interesting to recall the fact that the 650 Е.Р. 
plant in the power house of the German section was in position and 
running some month or six weeks before the exhibition was due to 
open, and various exhibitors could therefore be supplied with light 
and power. Ina pamphlet issued by the company it is stated that 
there are 3,000 men employed at their Magdeburg works, and that 
upwards of 4,000 superheated locomobiles have been built with an 
aggregate horse-power of 350,000. 
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STREET LIGHTING CONTRACTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your issue of July 8th you reprint a Paper in which 
Mr. Jacques Abady deals with the above subject and, in par- 
ticular, gives his reasons for advocating a specification based 
upon the light emitted, rather than upon the energv consumed, 
by the lamps installed. That this proposal is a distinct step in 
the nght direction will, I think, be admitted by all who have 
studied the question, and the Westminster City Council are to 
be congratulated upon having issued their recent lighting 
specification upon this basis. 

Whether, however, the particular specification proposed by 
Mr. Abady is altogether satisfactory seems open to doubt. As 
regards the adoption of candle-power, instead of illumination, 
as the basis of comparison, I am inclined to agree with the 
author, in that the former is undoubtedly better understood by 
the lay mind and, for this reason, to be preferred in a case of 
this kind. At the same time I cannot agree with Mr. Abady 
when he speaks of illumination measurements as introducing 
“all kinds of difficulties and problems (as to the behaviour of 
light rays with respect to surfaces and view point) about which 
photometrists themselves are not agreed." This might have 
heen the case 10 or even five vears ago, but is certainly not so 
to-dav. The author appears further to have overlooked the 
fact that the illumination in foot-candles is what is actually 
measured by all forms of photometer, and that the candle- 
power has to be subsequently calculated from this. 

In this connection I notice that the photometer is specified 
to be one "working on the law of inverse squares." What 
this clause is intended to convev does not seem at all clear, 
unless it is that the adjustment of illumination is to be made by 
sliding the standard lamp to and fro until balance has been 
obtained. I hardly, think however, that this can be the inten- 
tion, seeing that this particular method of adjustment has been 
abandoned in nearly all modern photometers intended Юг 
street work. 

Probably the most important, and in my opinion the least 
satisfactory, part of Mr. Abadv's proposal is the definition of 
the candle-power called for as the mean of two measurements 
at 20 deg. and 50 deg. respectively with the horizontal. The 
author points out that the aim in the design of a street lamp 
should be to provide a maximum of light at angles of 10 deg. or 
20 deg. with the horizontal and a minimum below 40 deg. By 
assigning equal importance to the candle-power at 50 deg. and 
at 20deg. (as is the case with the proposed specification) 
encouragement is given to a distribution of light which is dis- 
tinctly bad from the street lighting point of view. 

To overcome this very serious drawback I would venture to 
suggest that, instead of angles of 20 deg. and 50 deg. with the 
horizontal, 15 deg. and 25 deg. should be selected. Or, if it 
was feared that such a proposal might lead to the entire neglect 
of the illumination near the vertical (which I do not for a 
moment think likely), the 20 deg. rays might be given а pre- 
ponderating influence on the result by adding the candle-power 
of the 50 deg. ray to that of the 20 deg. ray doubled or even 
trebled and taking the mean. 

A'comparison of polar curves 11 and 13 in Mr. Abady's 
Paper illustrates, I think, the unsatisfactory nature of his pro- 
posed definition of candle-power. The former is cited by the 
author as “ a bad example ” of light distribution and the latter 
as a particularly good one, and yet, judged by their 20 deg. and 
50 deg. ordinates, the “ bad example ” is quite as good, if not 
better than, the other. 

It seems a little doubtful whether it can be regarded as satis- 
factory to take any arbitrary angles, owing to the fact that, 
àt some points, the polar curve of light distribution is so steep 
that a small change in the angle makes a very serious difference 
In the candle-power. This is well seen in Mr. Abady’s digaram 
No..12 (10-ampere flame arc) in which, at 20 deg. with the 
horizontal, an error of only +4 deg. in the measurement of the 
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angle makes a difference of nearly 50 per cent. іп the candle-. 
power. m 

There is one other matter to which I should like to allude, as 
it seems so far to have escaped attention, and that is as to how 
far it is possible to speak of the “ candle-power ” of a lamp fitted 
in a dioptric lantern or provided with a curved reflector. 

The whole notion of candle-power is bound up with the con- 
ception of the light emanating from a point, and consequently 
obeying the law of inverse squares. That this law is quite 
inapplicable to lamps provided with lenses or mirrors will be at 
once obvious if the extreme case of a parabolic mirror, such as 
that fitted to a searchlight or to an acetylene motor headlight, 
be considered. 

To speak of the “ candle-power " of such a lamp would be 
quite meaningless, and all that could be said would be that at a 
given distance from it a certain illumination was produced. I 
have not personally carried out any tests in this direction, and 
it would be interesting to inquire how far such considerations 
applied to some of the modern street lanterns.—I am, &c., 

Westminster, Tuly 11. KENELM EDGCUMBE. 


& 
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THE CRADLE DYNAMOMETER. 

TO THE EDITOR OF THE ELECTRICIAN. 
— Sır: The article by Messrs. Davies and Shaw in your issue 
of this morning is of considerable interest, and I am glad to 
see that the cradle method, which, in mv opinion, is by far 
the best of all the devices for the measurement of power, 
hitherto designed, is again brought into prominence. Аз, 
however, the authors refer somewhat specially to my own 
form of what I call a regenerative dynamometer brake, perhaps 
you will permit me to deal with some of their criticisms. 

The mounting of the machine under test upon a cradle, 
instead of direct coupling it to a permanently suspended 
machine, as in my own form, was carefully considered by me 
before adopting the latter arrangement, and rejected for two 
principal reasons, one being that the mounting of every fresh 
machine meant jarring the suspension, and the other that 
unless the axis of the machine under test coincided exactly 
with that of suspension, any resultant side pull due to the 
driving belt or other cause would be a cause of error. In brief, 
the mounting of a machine on a cradle to obtain the best 
results require a number of adjustments which are much better 
done once for all upon a machine kept for the purpose, than 
repeated at every fresh test with machines of different sizes, 
weights, &c. Coming next to the question of knife edges v. 
ball bearings, my brake was originally tried with the latter, 
and found to be insufficiently sensitive. It must be remem- 
bered that the generator was a heavy machine of 8 kw. capa- 
city. The addition of the knife edges immediately increased 
the sensitiveness considerably so that a difference of about 
0-02 of a lb. ft. can be detected with а range up to nearly 
80 Ib. ft. It is hardly necessary, however, to argue this point, 
as no one would think of putting the beam of a testing machine, 
or of a chemical balance, on ball bearings, and no injury of 
any kind has been found to the knife edges of this brake after 
seven years' hard use. 

The arrangement of my first brake was, however, neediessly 
complicated by these changes from ball bearings to knife 
edges, &c., and two years ago I had another coastructed in 
which the generator was mounted on knife edges as before, 
and the whole arrangement mounted on a po table stand 
which could be readily brought up and directly coupled by 
means of a simple flexible coupling to any machine to be tested. 
This device has been found most convenient, aud I propose to 
send you a description of it with a complete alysis of the 
iron, friction and other losses of a machine obt iied with it. 
Incidentally, it may be mentioned that these tes... have shown 
the hysteresis loss to be proportional to D'9?! . |] the eddy 
current loss to B?. It is possible, however. (па Messrs. 
Davies and Shaw’s value for the hysteresis exvonent is not. 
wrong as it must be remembered that we are ! e concerned 
with rotating rather than alternating fields. — — 

’ Finally, as to the authors’ remark that the с’. Пе dynamo- 
meter has not met with a large measure of success, I fancy 
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that this has simplv been because it has not been commercially 
available. I understand, however, that the National Physical 
Laboratory have been constructing a large brake on the lines 
of my later form, and I am quite certain that when its advan- 
tages are realised it will become the standard method for 
accurate work, and indeed for commercial testing in works. 
In this belief I have recently arranged with Mr. R. W. Paul 


to have the portable form put on the market in various sizes. 
—] am, &c., 


Reigate, July 8. CHARLES V. DRYSDALE. 


FISCAL POLICY AND THE ELECTRICAL INDUSTRY. : 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In reply to the Free Trade statement ** that imports of 
goods can only be paid for by exports of goods” : this is quite 
correct amongst those who live on trading only. И Smith 
(Britisher) and Brown (foreigner) trade only with each other 
and have no other means of subsistence, it is obvious that trade 
in value must be quite equal, or one or the other would come 
tc grief. But let us suppose Smith is а lucky man ; his grand- 
father some 50 vears ago made money and left him an income 
of £200 a year invested in а railway in Brown's country, this 
income being quite outside the trading question. mith hears 
that motor cars, pianos, &c., are made very cheaply abroad, 
and writes to Brown not to send the £200, but to send instead 
that amount in motor cars, pianos, jewelry, &c., for his family 
to use, as thev are cheaper than he can make them at home. 
Under these cireumstances the balance of money would remain 
equal. Our workers would lose profits and wages to the extent 
of £200 (less the value of raw material. Where do British 
traders and workmen stand in this case ? Jones makes a fcr- 
tune of £50,000, sav, in China or South Africa. Не wants an 
investment for his money, and puts it into the construction of 
railwavs in the United States (to the advantage of the American 
workmen), and gets his £2,000 per annum for his investment. 
But this money is not sent home in cash, because someone else 
has ordered £2,000 worth of electrical machinery in the States 
which have to be paid for, so the balance of exchange is equal. 
But the British workman does not come in at all. He sees the 
foreigner reap the benefit both of the capital and the interest. 
And this is being repeated in every country. Thousands of 
wealthv people who have made fortunes abroad, in the Cape, 
Australia, India and on the Continent returning home and 
investing in the same manner as Jones. 

Now, the Inland Revenue Report (some five years back) tells 
us that our British annual income from foreign investments 
is 63 millions а vear.' The returns during the past few years 
must have largely increased, but are not available. And this 
(together with Jones's money) goes to pay for our foreign manu- 
factured goods bought abroad. Мо cash is sent over, but 
goods. And the sum is adjusted by bankers’ bills. Therefore, 
the cash balances show no difference. Now, this sum of 63 
millions per annum is interest on foreign investments, 13 the 
interest on the sum (according to good authorities) of 
£9.000,000,000 we made during that marvelously prosperous 
period from 1850 to 1880 before referred to, statistics showing 
but few foreign investments before that time. 

The fact that imported goods are partly paid for by taxed 
exports must also injure our trade. Suppose a 20 per cent. tax 
is levied on our manufactured goods sent abroad, we should have 
to send over 25 per cent. less goods than the foreigner sends us, 

in order to make the balance of trade equal, because we have to 
pay the duty, against nothing paid by the foreigner. 

The only people who gain directly by the admission of un- 
taxed manufactured goods are people living on money invested 
abroad and pensioners. But these peoples’ families and rela- 
tives, are їп as awkward a position regarding emplovment аз 
others. The working man in the first instance loses his wages 
and consequently cannot go to the butcher, grocer and draper, 
and cannot pay his rent. And so every one loses all round. 
The grocer cannot do much business, so he cannot consult his 
lawyer, and the lawyer loses some of his practice and has to re- 
duce his staff. The doctor loses because his patients, having 


but little monev, have to go to the charitable hospital. The 
landlord loses his rent, and will have to reduce his expenses and 
economise all round. Everyone losing indirectly under free 
manufactured imports. The following is an interesting quota- 
tion: “ Berlin, April 16th, 1910.— The Conservative and Protec- 
{101156 * Kreuzzeitung ' indulges in a pean of triumph on the 
decay of Britain and flourishing progress of Germany. Taxa- 
tion in England in 1908 amounted to 95-80 marks per head. in 
Germany to 48-17. Emigrants leave Britain by the hundred 
thousand, German emigrants are counted by tens of thousands. 
The Germans have in the savings banks nearly four times as 
much as the Britons. The abundance of capital in England, 
says the journal, is another sign of decay. Money is dear т 
countries like Germany and America, with their rapidly and 
powerfully growing industries, and cheap in decadent countries 
like France and Great Britain, whose industry is unable to 
absorb accumulative capital. The journal says that the ex- 
planation of these evils is largely to be found in Free Trade and 
the depopulation of the countryside."—1 am, &c., 


Kaling, July 11. BENNETT? Frren. 
e К, 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: If your readers will examine Mr. Hookham’s note in this 
week's issue I think they will find a logical fallacy underlying 
his first letter rather more clearly expressed. He says: “If. 
by a duty, you stop goods from coming in, you will stop the 
goods that used to pay for them from going out ; that is to say, 
that the employment you give on the one hand you take away on 
the other.” This involves the unwarrantable assumption that 
exports and imports of similar selling price represent the same 
amount of labour. 

Selling price naturally divides itself into three items: (1) 

material cost, (2) labour, (3) profit. Even supposing, which 
is not strictly true, that imports and exports balance each other 
on paper, it is surely evident that the country that is getting 
the largest proportion of items (2) and (3) is getting the best of 
the bargain. It seems to me, therefore, that the deductions 
that Mr. Hookham draws from the crude ^ imports pay for 
exports ” theory are not proved. 
‚ On the other hand, in considering the effect of Protection on 
employment, he has overlooked the primary object of scientific 
tariffs—z.e., the exchange of our manufactures for the other 
nation's raw material—and refers only to their secondary 
effect on home prices. It seems to me that the answer to his 
* challenge " lies in the fact that the tariffs will be graded in 
proportion to the * labour value ” of the goods.—I am. &c., 

Norwich, Julv 12. 5. E. GLENDESNING. 


TO THE EDITOR OF THE ELECTRICIAN. 


Str: Your issue of July 8th contains more nutshell argu- 
ments from Mr. Hookham. In his letter the reasoning t$ lucid 
in the extreme :— 

1. Imports are paid for by exports. 

2. Stop the imports and you stop the exports. 

3. What employment you give for the home market you take 
away from the export trade. 


So far Mr. Hookham. But why stop there ? Why does he 
not continue thus :— 


4. Conversely, increase the imports and you must increase 
the exports to pay for them. 


5. Buy only imported goods, and so compel foreign nations 
to buy our goods in exchange. 

6. Eventually have every country importing all its consump- 
tion and exporting all its production, and thus attaining an 
almost indecent pitch of prosperity. 

Mr. Hookham stops at No. 3 because he can detect the utter 
nonsense of 4, 5 and 6. But they are the logical sequence from 
his own arguments. | 

| The truth is, of course, that there are more things in Protec- 
tion and Free Trade than are dreamed of in Mr. Hookham’s 
philosophy. It is by no means so simple a question 88 he 
appears to think, and it cannot be disposed of off hand by any 
“nutshell” argument. All sensible people realise that 
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roughly, the total selling prices of exports are equal to the | 


total buying prices of imports. What 1s not so clearly realised 
is that the value of the labour in equal values of different com- 
modities is by no means a fixed quantity. By exporting highly 
manufactured goods and importing (say) raw cotton in ex- 
change, we ensure a great gain of employment to the country. 
On the other hand, an export of coal balanced by an import of 
watches means a serious loss of employment. A tariff is an 
instrument whereby encouragement is given to the right sort 
of exchange, while the wrong sort is penalised, and the fines 
thus imposed are added to the country’s public funds. 

The total value of imports (and, therefore, exports) is no true 
index to a country’s prosperity, any more than turnover is a 
criterion of sound business. In each case it is essential that the 
transactions shall be profitable. The shipping industry seems 
to be the only one directly affected by such a question, and even 
here gross tonnage is of more importance than gross value, with 
which it is only indirectly related. Ап intelligent tariff does 
not seek to curtail imports or to restrict trade. It seeks to 
encourage the profitable transaction at the expense of the un- 
profitable. It aims at ensuring an equality of conditions with 
those of other nations, so that labour, where economically 
advantageous, may be purchased in the country rather than 
abroad. 

An intelligent tariff will, therefore, increase employment 
because (1) it will foster manufacturing for home consumption, 
(2) it will encourage payment for imports by manufactured 
articles. Mineral wealth, agriculture and human activity are 
the sole exportable resources of any country. We must have 
imports. Let us pay for them with the work of the men now 
starving under a policy of foreign preference. 

Mr. Hookham’s first letter contained a challenge to anyone 
to show him how his arguments were unsound. Ididso. His 
second letter issued a new and wider challenge. I have met it. 
It is now for Mr. Hookham to reply. No doubt he will again 
entirely shift his ground, and then claim a victory.—I am, &c., 

London, July 11. MUDRÉTZ. 


PARLIAMENTARY INTELLIGENCE. 


NORTH-EAST LONDON RAILWAY BILL. 


On Thursday Iast week this Bill, which had already passed through all 
the stages in the House of Commons, came before a select Committce 
of the House of Lords, presided over by the Earl of Donoughmore. 

After hearing Mr. Freeman, K.C. (who opposed the Bill on behalf of 
the G.E.R. Co.), the chairman intimated that the committee considered 
the preamble not proved, that the petitioners against the Bill had been 
unreasonably and vexatiously subjected to expense, and that, therefore 
they were entitled to recover their expenses from the promoters. 

Мг. FREEMAN asked the committee not to allow the withdrawal of the 
Bill, but to order the promoters to proceed, and, if they failed to do so, to 
reject the bill. In 1905 the North-East London Railway Co. were granted 
powers to construct a line, partly in tubes and partly above ground, from 
the City to Waltham Abbey. Parliament. made it a condition of the 
Passing of that Act that within a specified period the promoters were 
to satisfy the Board of Trade that they had raised a certain amount of the 
construction capital. The promoters had failed to comply, even though 
they were given four extensions of time. Meanwhile the line had been 
blocked and the district hung up, the Great Eastern Co. being unable to 
carry out various works they would otherwise have carried out. A 
further extension of time was asked for by the promoters this year. 


MINES ACCIDENTS (RESCUE AND AID) BILL. 


This BiH was read a second time in the House of Commons last week. 

Mr. MASTERMAN, who replied to criticisms of the Bill, said it was not 
Sugeested that they should fix on some particular type of apparatus and 
Insixt that it should be provided in all mines. Nor was it proposed that 
they should interfere with the responsibility of the management. Jf any 
l'reasury grants were to be made they should go to the advancement of 
scientific knowledge through experiments. The Commissioners would 
hot interfere with the mine manazement, but would see that some form of 
rescue apparatus was provided at the mine or in the immediate neigh- 
bourhood. They would have to see also that there were men trained to 
use the apparatus. The proposed Orders would be laid on the table, and 
if neither House of Parliament objected they would become Іам. The 
masters would provide the apparatus, and the men would have to 
provide men trained in its use, At every mine where an explosion had 
occurred in the last ten vears messengers had been hastily despatched for 
rescue apparatus which very often had been of no use because of the 
distance it had had to be brought and because nobody knew how to use 


it. At Whitehaven the apparatus did not arrive until 17 hours after the 
disaster. There were two sets, one from Newcastle and the other from 
Lancashire. The first was without the necessary liquid air. and the 
second without the electric light. И this apparatus could have been used 
within half an hour of the disaster, bv men trained in its use and knowing 
the pit, it was likely that there would have been a smaller loss of life. 


WIRELESSS ТЕГЕСВАРН У ON SHIPS. 


In the House of Commons оц Wednesday Sir E. Sassoon obtained leave 
to introduce a bill to render the installation of wireless telegraphy on 
раззепегг ships compulsory. Не said experience had shown the value of 
that marvellous invention for the preservation of human life and pro- 
perty, and he did not anticipate that shipowners would grudge the cost. 
1t would be an obligation svch as Parliament had imposed upon railway 
companies in the use of brakes. From such inquiry as he had made the 
expense of installation would not be more than £200. The main item of 
expense would be that of an expert operator, and in these days of diffu- 
sion of technical knowledge for smal! vessels that expense might be 
avoided or reduced by simplification of apparatus and by utilising the 
services of the engineer or junior engineer. The increased demand that 
would follow the passing of the bill would tend to reduce the cost of the 
apparatus, and there would be compensation in reductions in premiums 
for insurance. ‘The cost of assistance to the steamer “ Trieste " would 
have been reduced by the use of wireless telegraphy. In New Zealand 
the Government authorities had power to enforce such an obligation upon 
vessels ; that was also the case in France, and a like proposal was before 
the Italian Parliament. "The bill, which would come into operation in 
12 months from its passing, would make it unlawful under а penalty of 
£1,000 for а vessel carrying passengers and crew to the number of 50 to 
leave port without having installed an apparatus for transmitting and 
receiving messages over а distance of 100 miles. The company installing 
would be under obligation to receive and transmit messages, and the 
Board of Trade would be required to frame regulations. Coastwise 
vessels would be exempted. 

Mr. T. Gipson Bow Les, who opposed the introduction of the bill, 
thought there was great danger that in its operation the measure would 
do more harm than good. Large steamers had to a great extent wireless 
telegraphy installed. To small steamers the expense would be а matter 
of great importance; not every tramp steamer could bear the expense 
of £200. There would be in addition the expense of carrying two men 
to work the apparatus, for one man could not be on continuous duty, and 
the engineer had his work in the engine room to attend to. Nothing had 
hampered English shipping more in thc past than the manner in which 
it had been regulated. ‘The system had done nothing but mischief, and 
had ruined hundreds of shipowners. It was proposed to institute a 
further set of regulations to be carried out by tbe Department which had 
oppressed and strangled shipping as much as they could. It was no use 
installing wireless telegraphy on board ships unless they had a sufficient 
number of stations on land to receive the messages. Between this 
country and New York there were many stations, but they were under 
the control of the Post Office, and, like everything else under the control 
of a public Department, they were hundreds of years behind the times. 
They were so bad as to be almost useless, and there was no hope of any 
improvement. Regarding other parts of the world, when thev got to 
Australia and India there was scarcely a station to be found, so that 
passenger ships had to go many thousands of miles without being able 
to use wireless telegraphy. 

The bil] was read a first time. 


LONDON ELECTRIC SUPPLY BILL. 


The Select Committee of the House of Commons on this Bill met on 
Tuesday, under the chairmanship of Mr. Brunner. 

The Bill, which is promoted by the Board of Trade, constitutes London 
County Council the purchasing authority of the undertakings of the 
Kensington & Knightsbridge and Notting Hill Electric Lighting Cos., 
the St. James’ & Pall Mall Electric Light Co., the Westminster Supply 
Corpn., and the Central Electric Supply Со. The Bill complements the 
Electric Supply Act of 1908. 

There was no opposition, and the Committee found the preamble of 
the Bill proved. 


RHONDDA URBAN DISTRICT COUNCIL (TRAMWA YS 
EXTENSION, &c.) BILL. 


On Tuesday a Select Committee of the House of Lords (presided over 
by Lord Donouzhmore) passed the preamble of this Bill, which autho- 
rises certain extensions of the system, including a line to Maerdy,. The 
Taff Vale Rly. Со. opposed, on the ground of competition, but, after 
heariag the evidence, the Committee allowed the Bill to proceed. 


о NU mESCTNEEUS NUEETENETDOH PEED 


Telephone Time Limit.—-In reply to a protest by the Bradford 
Master Builders’ Association, the National Telephone Co. state that 
the time limit of 3 minutes for local calls applies to junction lines 
only. It is not new, but it has not been enforced in the past and 
this has resulted in dislocation of the service. The company has 
the right to disconnect any call at the expiration of three minutes, - 
but the right is not exercised except in the cases of trunk and june- 
tion calle. 


- 
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LEGAL INTELLIGENCE. 


[rd 


Attorney-General ex rel. India Rubber, Gutta Percha & Telegraph 
Works Co, v. West Ham Corporation, 


On Tuesday. Mr. Justice Neville commenced the hearing of this action 
for a declaration that large overdrafts obtained by defendants from the 
London and County Bank in respect of their electricity undertaking 
were unauthorised and illegal and that the Corporation were not entitled 
to levy a rate for paying off such overdrafts or interest thereon. Ап 
order was also asked for to compel the bank to refund the interest 
already paid to them in respect of the alleged illegal overdrafts. 

Sir Alfred Cripps, K.C.. M.P., Mr. MacMorran, K.C., and Mr. Joshua 
Schofield appeared for plaintiffs ; Mr. Danekwerts, K.C., Mr. С. Morten, 
K.C., and Мг. Tomlin for defendants; and Mr. Buckmaster, K.C., and 
Mr. Methold for the Bank. 

In opening the case, Sir ALFRED Crivps said some crucial points were 
raised as to what was illegal and improper on the part of a Corporation 
when dealing with its borrowing powers. It was alleged that defendants 

ad expended large sums in respect of their electricity undertaking 
Without any statutory authority. Having exhausted their authorised 
or statutory borrowing powers, they had, without any legal authority, 
obtained an overdraft from their bankers. The total commitments at 
one time under that head amounted to £150,000, not one penny of which 
was authorised cither by statute ог by the L.G. Board. И a Corpora- 
tion was to be allowed to borrow on an overdraft after they had exhausted 
their statutory borrowing powers, all restrictions imposed by Parliament 
to ensure fair trading would be absolutely valueless. When it was found 
in March, 1908, that there was а deficiency of £44,000, instead of it being 
met as the Act contemplated, illegal borrowing was resorted to. The 
Corporation had purported to use their general statutory. borrowing 
powers as security for obtaining advances for their electrical under- 
taking. That was, he submitted, wholly illegal and improper. Further, 
provisions for sinking fund had not been complied with. The sinking 
fund, which had amounted to £90,000, instead of being invested in out- 
side securities, as it should have been, was set ой against the overdraft 
obtained from the bank. Such à way of dealing with local funds could 
not possibly be justified. The Corporation bad chosen a London Bank 
of high standing, but they could choose their own bank, and supposing 
that they had chosen a bank less stable there was no telling what might 
have become of all their money. The money thev had raised under 
their statutory powers might have been lost altogether. He could not 
conceive any more improper use of their financial powers than in using 
their sinking fund in order tu obtain an improper overdraft instead of 
investing it in a legal and authorised manner. Ц was intended that 
that fund should be invested for the benefit of future ratepayers. The 
Electric Lighting Act of 1882 showed how the expenses of a local autho- 
rity for electric light were to be met. 1t provided that апу expense 
incurred by a local authority under the Act (including expense of obtain- 
ing powers or of meeting opposition to obtaining such powers) might be 
defrayed out of the local rate as defined in a schedule to the Act. The 
loeal authority might cause such rates to be levied as might be necessary 
to defrav such expenses. Sec. 8 of that Act provided that the local 
authority might from time to time borrow money on such security and 
subject to such consent as was mentioned in the schedule. Such borrow- 
ing was subject to the same restrictions as borrowing under the Public 
Health Act, 1875, but it was not alleged with regard to the borrowing 
in question in the present action that the Act of 1375 was complied with 
or that any sanction was obtained from the L.G. Board. 1t was import- 
ant to notice that апу deficieney of income of any one year not met 
out of the reserve fund should be payable out of the local rate. It was 
clearly the intention of the Legislature that the Corporation was to 
carry out its electric light undertaking on a fair and proper. business 
basis, И there was a deficiency in any particular усаг the ratepayers 
were to bear it. The ratepayers of that vear would then be tna position 
to кее. how the electricity undertaking was being carried out for them by 
the Corporation. What happened was that a continuing deficiency 
from vear to усаг which ultimately amounted to nearly £50,000 (at all 
events over £44,000) was never met or answercd out of the local rates. 
Instead of which there was illegal borrowing by overdraft at the bank. 
Plaintiffs believed that there was at present outstanding a deficiency 
on revenue account of over £44,000, and that amount had been secured 
by illegal borrowing. Corporations were under a statutory obligation 
to pay their debts year by year, and if there was any deficiency to рау 
the debt out of the local rates. the debt was the ratepayers’, and it 
was required that they should pay their way as they went along, because 
if not they had a debt that was a burden upon future ratepayers with 
which they were not concerned and ought not to be called upon to bear. 
Persons who, for the time being, had the benefit of that electricity 
undertaking should also make up any deficiency (if any) and not leave 
it as a charge against future ratepavers, So far as current expenses 
ап revenue was concerned, the Corporation had no power to borrow. 
The West Ham Corporation Act, 1893, gave the Corporation power to 
purchase electrical fittings incidental to their supply, bat it was import- 
ant to bear in mind that anv expense incurred by the Corporation under 
the sections of that Act was to be deemed an expense incurred under 
the Electric Lighting Act of 1882 where not otherwise provided for. 
Sec. 52 of their provisional order of 1892 gave the Corporation power to 
borrow, but only power to borrow in accordance with that section. It 
could onlyibe done as a charge on the local rates with the sanction of 


the L.G. Board. He did not find that those powers were ever exercised 
or purported to have been exercised in respect of the amounts of which 
plaintiffs complained. There was а slight difference between. the 
parties as to the figures in the accounts, but he thought it would appear 
that the accounts up to March 31, 1908, showed that the electric lighting 
account had been overdrawn to the amount of £44,052. 125. There 
were other sums amounting to £90,000 odd, and at that time the Cor- 
poration had got an overdraft without authority of £148,671 odd. 
According to the bank they had lent nearly £150,000, which was wholly 
illegal. 


His Lorpsuie asked how were the electric undertaking accounts 
kept. Were thev balanced each vear ? 

Sir A. Cripps said they were made up each vear to March 31. 

His Lorpsurr said then he could know whether there was a profit or 
loss. The accounts so far had not shown that. All they had shown 
was that the Corporation had overdrawn the electric lighting account. 
It was important, as it might be that there was suflicient to pay off the 
overdraft each vear. 

Sir A. Cripps said he did not think that bis lordship would find that 
was so. What he would find was that after the matter had been cou- 
sidered by the Finance committee a communication was made to the 
bank with reference to this overdraft, the amount of which was very 
large indeed, 

Mr. Justice NEVILLE said that from remarks that had fallen from 
Mr. Danckwerts he gathered that the parties were not really agreed as 
to the facts. Under those circumstances was it possible to proceed with 
the case until the accounts of the Council had been taken * 

"ir ALFRED CRIPPS thought so. ‘There would be sufficient to explain 
what the course of dealing with the funds had been, which would enable 
his lordship to determine the principal question. 

Мг. DANCKWERTS suggested that it might be more convenient to take 
the accounts first, but his Lordship said that if Sir Alfred thought there 
Was а question to be determined first he must hear the case. 

Sir ALFRED contended that it made no difference whether the loan 
Was for a limited time or continuous, for if the overdraft was renewed 
from time to time the Corporation were working upon what plaintiffs 
said was an illegst overdraft. Dealing with the correspondence, counsel 
submitted that it showed the overdraft was being used for revenue 
purposes, He submitted that the Corporation could not borrow in the 
wav the correspondence showed they had borrowed. ‘They could not 
borrow generally under their powers to borrow, They must borrow 
for a specifie purpose, and having obtained power to borrow for that 
specific purpose they could not use the money for another purpose. 
Further, he submitted that, without putting themselves in а position to 
raise money by permanent loan; they could not raise it by overdraft. 
According to the minutes of the bank the overdraft was for the general 
purposes of the Corporation, They showed that the whole position 
was brought to the notice of the bank and the bauk was cognisant of 
all that was going on. 

His LogpsurP put the case of where the Corporation had been autho- 
rised to borrow but were advised by their broker that the state of the 
money market made it inexpedient to borrow at that time, and const- 
quently went to the bank and asked for a temporary overdraft. That, 
he suggested. would be legitimate. 

Sir ALFRED thought not, unless as a temporary expedient. His case 
was that what the Corporation had done was not done by way of tem- 
porary expedient, but by way of a continuous overdraft. You could 
not, as against illegal borrowing, take advantage of the Consolidated 
Loans Fund. A great part of the overdraft: was for expenditure that 
had not been sanctioned. Whether or not the Corporation could be 
entitled to borrow in anticipation of obtaining powers to do so, there 
could be no authority for setting the balance of the loans fund against 
unauthorised borrowings. Иеге, in the words of the reported case, 
the Corporation had not merely a temporary borrowing but а normal 
floating debt, and the whole of the authorities were to the effect that such 
a debt was illegal, Speaking broadly, on the authorities, his contention 
was that the Corporation had no power to arrange for an overdraft, 
apart from the consolidated fund, except for purely temporary purposes, 
and that the pooling of the accounts was absolutely illegal and could pet 
be justified. The present case practically related entirely to the (electric 
lighting account, and it would not in evidence be necessary to go into the 
other accounts in anything like detail, but it would be necessary to 
refer to them for showing how the accounts of the Corporation were kept 
and the gencral impropricty. | 

Mr. Leon Keen, CA, said that he had investigated the accounts of 
the Corporation for three усагз- from April 1, 1905, to March 31, 1993. 
For the quarter ending March 31, 1908, it appeared that on the electrical 
fund revenue account there was an overdraft of £44,952. 12s. and that 
the capital ол the electrical account was overdrawn to the amount о 
£92,452. 45. 4d. Those figures appeared in the published accounts of 
the Corporation. Some £1.500 odd was deducted from the 592.452, but. 
in his opinion, it ought not to have becn, as it was money for a special 
purpose and should have been carried to a special account. The revenue 
account included all the expenses relating to the generation and supply 
of electricity. It represented the expenses ever the revenue obtained 
from the supply of current. Of that, £4.669 was for expenses incurred 
in 1906 and was charged to net revenue account in 1908. Stores M 
hand, £22,000 odd, was only another way of saving that the Corporation 
had borrowed from the bank to pay for those stores. The same thing 
applied to the motors. They were paid for out of the overdraft. The 
electrical accounts always showed an overdraft on revenue. d 
lowest was £23.000, and from 1907 it had always been over £40,000. 
The £92,000 overdraft of electric lighting capital account was an amount 
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that had been accumulating. It started at £12,000 and went up gradu- 
ally, until in 1908 it reached £92,000. [n cross-examination, witness 
said that he was given access to all books and accounts he desired to 
examine. ‘There was nothing in the books to show that they were 
otherwise than well kept. The Corporation s accounts were audited by 
an eminent firm of independent chartered accountants throughout the 
period in question, 

In reply to Mr. Всекмаѕтев, K.C. (for the Bank), Witness said that 
in his examination of the books and papers of the Bank he saw nothing 
that would enable him to sav that the Bank ever knew the source from 
which the шопеуз paid into the Corporation s general account came from 
or the purpose for which the money was drawn out of it. 

The case was proceeding when we went to press. 


Steam Regenerative Accumulator Patent. 


The Solicitor-General (Sir Rufus Isaacs) recently gave judgment in the 
appeal from the decision of the Chicf Examiner of Patents, ordering that 
the patent applied for by D. B. Morison in regard to improvements in the 
apparatus for the utilisation of intermittent. supplies of exhaust stcam 
(No. 22,025 of 1907) be sealed. In the course ef his judgment the 
Solicitor-General said the opponents (the Société d'Exploitation des 
Appareils Ratcau) souzht the insertion of a specific reference to specifica- 
tion No. 3,608 of 1901, or for an amendment (by way of disclaimer) of 
applicant's specification, on the ground that the 1901 patent was а 
master patent for stcam regencrative accumulators for receiving exhaust 
steam at irregular intervals from engines running intermittently and 
delivering this steam with regularity either to an ordinary condenser or to 
an auxiliary engine interposed between the main engine and a condenser. 
Applicant's first claim was for '' the combination of a water heating 
thermal storage apparatus with a high and with a low pressure engine, 
and with an automatic regulating valve so arranged that, when the 
exhaust steam from the high pressure engine was in excess of that 
normally desired for the working of the low pressure engine, a part or the 
whole of the steam is caused by the valve to pass into the said apparatus, 
and be therein utilised, as far as the temperatures may practically 
permit, to heat water, which is thereafter, in whole or in part, withdrawn 
from the apparatus at an exit temperature higher than its admission 
temperature, and when there is no such excess the valve remains full 
open, and an uninterrupted passage is established from the high pressure 
engine direct through the valve to the low pressure engine.” 

Applicant’s claim was for a combination including the use of an 
automatic regulating valve which did not form part of the invention of 
the opponents, and upon the true construction of applicant's claim it 
appeared to him that it was limited to the combination including the 
automatic valve, and that from the title and the description in the body of 
the specification his claim related to the improvements in the apparatus 
for use in connection with the utilisation of intermittent supplies of 
exhaust steam, and did not cover the use of steam regenerative aceumu- 
lators for such purpeses. ‘The point of the invention was the use of the 
automatic valve in combination, thus providing a regularisation of the 
steam supply to the turbine, and his claim was therefore for а specific 
limited im provement only. For the applicant it was contended that the 
first claim of the opponents' specification should be construed by reference 
to the whole of the claim, the description, and the total specification, and 
that so considered it amounted to a claim for a specific apparatus, and 
must be limited to the specific apparatus described by him in his claim, 
and he was of opinion that this contention was correct. 1t was clear to 
him that the opponent's claim must be limited to the invention and the 
improvements described in the specification and claimed in the first. 
claim, and having come to the conclusion that the opponents! claim must 
be limited to the specific improvement described, № was apparent that 
the opponents had not a master patent, and therefore a specitie reference 
should not be inserted in applicant's specification. Sir Rufus [sanes also 
held that, although it was not necessary to deal with it in detail the 
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specifications of Jurisch (No. 1,4858 of 1550). and of Dutf (No. 16.985 of 
1896) were sufticient to displace the eontention of the opponents that the 
placing of steam regenerative accumulators for the purpose, and in the 
manner indicated in the opponents’ specification was novel. He was, 
therefore, of opinion that the Chief Examiner's decision was correct, and 
that the appeal must be dismissed with 10 guineas costs. 


Settle v, Sheerness & District Electric Fower & Traction Co, 
and Queenborough Wharf Co. 


The Court of Appeal (Lord Justice Vaughan Williams and Lord Justice 
Buckley) on Saturday heard an interlocutory appeal by plaintiff against 
an order of Mr. Justice Bucknill, restraining Queenborough Wharf 
Co. from producing to plaintiff certain letters written by the secretary 
of the Shcerness Co. to their co-defendants. 

Plaintiff had the use of a house at the wharf of the Queenborough Co., 
and the Sheerness (7o, supplied electricity (through uninsulated wires 
Which passed over plaintitt's house) to the Wharf Согз cranes. The 
house had a flat roof, and one of plaintiff's workmen, who went on to the 
roof, touched the live wire and was killed. ‘Che dead man's relatives, 
who took proceedings against plaintiff, had to be compensated, and 
plaintiff was bringing an action for an indemnity. After the issue of the 
Writ the secretary of the Sheerness Co. wrote the letters in question, and 
the Queenborough Co. disclosed them іп an attidavit of documents with- 
out claiming privilege. 

After argument, the Court dissolved the injunction, but declined to 
make any order for the production of the letters, holding that they had 
no bearing on the issue, - | 


Marine Electric Propulsion Patents. 


On 7th inst. the Comptroller-General of Patents (Mr. В. ‘Temple Franks) 
had before him a question as to whether the specification of an invention 
by the Hon. C. A. Parsons as to the use of electric apparatus in the propul- 
sion of ocean-going vessels infringed a patent of Mr. W. P. рампа], 
embodying his inventions of 1905. The Durtnall patent, it was claimed, 
was a method of so combining a high-speed engine, an electric installation 
of dynamo and motor and a propeller that the engine, or prime mover, 
could be run at its most economical speed, while driving the propeller 
much slower, and so raising the cfliciency of the latter in relation to the 
power used and the speed of the vessel, without any undue loss of power 
in transmission. That combination involved the use of a polyphase 
motor, and in the Parsons specification of 1909, embodying an arrange- 
ment with а similar object, а polyphase motor i» also included. Mr. 
Durtnall contended that his invention was the first attempt to utilise 
the polvphase principle in that specific manner, but ultimately Mr. 
Durtnall agreed that he would be quite satisfied if the specification of the 
Parsons patent included a reference to his own so far as the polyphase 
principle was eoncerned. 

The Comptroller reserved his decision. 


Compensation for Colliery Accident, 


In the Hamilton Sheriff Court, Sheriff Thomson has delivered judgment 
in an action brought against Archibald Russell (Ltd.) by the repre- 
sentatives of the late John Wallace, miner, who was killed in defendants’ 
colliery. 

In giving judgment, the Sheriff said on Dec. 8, 1909, deceased was 
requested by his brother (an oversman in the pit where the accident 
occurred) to give assistance to men at work in a chamber which was being 
prepared for an clectric motor. Deceased assisted in the removal of 
some hutches, and after they had been removed he was scen, perhaps & 
minute before the accident occurred, leaning against a prop in the chamber. 
On the opposite side of the prop a coil of electric cable was hanging ; the 
cable was not at the time fully connected up, but the voltage of the circuit 
was high enough to be fatal to a person who should receive а shock from it. 
Three lamps had been connected with the cables but two had been removed 
and the remaining one was emploved in lighting the chamber. The 
holders of the two lamps which had been removed were left on the eable, 
and anvone would receive a shock who put his fingers on those. A notice 
was posted up in the mine warning unauthorised persons not to touch 
cables or other electrical apparatus. Deceased had по authority to 
touch these things. А minute later deceased was heard to give a ery of 
pain, and he immediately collapsed and fell against the iron plate which 
was only а few inches away. Hc had a coil of the cable in his hand at 
the time. He expired at once, and the cause of death was electric shock 
from the cable. When his brother heard his ery he instinctively removed 
the coil of cable from the prop and threw it on the ground, and current was 
switched off. The doctor who was sent for found life extinct, and dis- 
covered on the breast of deceased a mark as of a burn of recent oricin, but 
he could not say whether the burn was due to electric shock. The cable 
was in perfect condition when put in а few days before. After the accident 
it was found damaged to some extent, and denuded in some places of its 
insulation. The oversman had power, in cases of emergency, to put 
ordinary miners to other work, and the oversman (David Wallace) con- 
sidered it а case of emergency which justified his putting deceased to 
work in the chamber. He (the Sheriff) found that under the cireumstances 
the death of deceased was due to an accident arising out of and in the 
course of his employment, and that pursuers were entitled to compensa- 
tion, whieh he assessed at £300. 


North - Western Electricity & Fower Gas Со, Іа the Manchester 
County Court on Monday Judge Parry had before him a petition by the 
trustees and executors of the will of J. H. Gartside for the compulsory 
winding-up of this company. Jt was, however, announced that since the 
matter was previously before the Court the parties had come to terms, 
under which the petition would be withdrawn, the Company undert aking 
to pay the taxed costs. The petitioners thought there was a chance of 
the Company being resuscitated, and wished to give them every possible 
facility. Judge Parry confirmed the agreement. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An important Italian firm manufacturing electric motors and 
transformers require « competent works manager to supervise about 
1.000 men. Applicants must be certified engineers of Italian 
nationality. and have already filled a sintilar position in a manufaetur- 
ing firm. See an advertisement. 

A large manufacturing Company require a first-class foreman for 
their winding department. See an advertisement. 

The committee of the Tottenham Polytechnic invite applications 
from teachers of electrica! engineering to prepare students for the 
City and Guilds examinations The teacher will be required to 


. attend on two evenings a week from 7:30 to 9:30. Fee 12s. 64. per 


evening. Forms of application from Mr. J. W. Tomlinson, the 


сд 


=—-=-— = 


ee er aretha s 


zc PR en es d, ыз 


———— 1 ppm 


516 THE ELECTRICIAN, JULY 15, 1910. 


Polytechnie, South Tottenham, to whom applications by 21st inst. University of Manchester.—The new session commences on 
See advertisement. | i 


Oct. 4. New and enlarged engineering laboratories have been 
Applications are invited for the positions of assistant in the | erected. Prospectuses, giving particulare of the lectures, labora- 
mechanical and electrical engineering department of the Municipal 


tory and drawing courses in engineering and physics, &c., may be 
Technical School, Halifax (at а commencing salary of £160 per | obtained from the Registrar. | 
annum), and lecturer in mathematics (specialist in practical mathe- 


matics), at а commencing salary of £150 per annum. Forms of 
application (to be returned not later than July 28) may be obtained 


from the Secretary of the Education Offices, Mr. W. H. Ostler, 
Halifax. See also an advertisment. - 


Applications will be received until Sept. 10 for appointment to 
the Henry Overton Wills Chair of Physics at Bristol University. 
Salary £600 per annum. Particulars from the Registrar. 


Bombay Corporation require an executive engineer with know- 
ledge of all branches of municipal engineering, including lighting 
and electricity. Minimum monthly salary R.1,200 (£80), maximum 
В. 2,000 (£133. 6з. 8d.). Applications to Mr. С. Midgley Taylor, 
Caxton House, Westminster, S.W., bv July 31. 


A professor of pure and applied chemistry is required at the 
Municipal Technical Institute, Belfast. Salary £350, increasing to 
£400. Particulars from the Principal. Applications by noon 
July 20. 


BRITISH AND COLONIAL. 


Aldershot.—The Council have applied for sanction to a loan of 
£2,300 for the electricity department. 


Association of Engineers-in-Charge.—On Saturday last about 60 
members of this association visited the works of Messrs, Davey, 
Paxman & Co., at Colchester, the visitors having been previously 
entertained to luncheon by the firm at the Liverpool-street Station 
Hotel. 

The visitors arrived at the works about 3 p.m., and were shown round 
the establishment by Mr. William Paxman and members of the staff. 
Much interest was taken in a tandem compound steam engine of the Pax- 
man-Lentz type, fitted with positive valve gear, developing some 
450 r.H.r., which was shown under steam ; also in the firm's economic 
boilers, a large number of which were seen in course of construction in 
the boiler shop. (Ап order for five of these boilers has been received for 
the new Essex County Asvlum at Colchester.) Other engines seen in 
course of erection or running included a 30 in. by 60 in. coupled winding 
cngine with 12 ft. drum, gas engines. benzine engines, high-speed vertical 
steam engines, and horizontal slide- valve engines of various ty pes. 


After the tour through the varicus shops, which occupied nearly three 
hours, tea was provided in the large fitting shop. 


Australasia.—The “ Australian Mining Standard ” states that Hay 
(N.S.W.) Council have let a contract for the electric lighting of the 
town and for the electric pumping of water and sewage for 15 years, 
after which period the Council may purchasc the plant at a valuation. 

An Order in Council was recently passed to authorise the South Gipps 
land (Victoria) Creamery & Butter Co. to supply electricity for lighting 
the town of Yarram Yarram. 

The report of the directors of the Mount Lyell Mining & Railway Co. 
(Tasmania) for the усаг ended March last states that the requirements 
of the township of Queenstown of clectrie light provided by the company 
have much increased, and the transmission line has been improved 
during the усаг, On the termination of the original agreement а new 
one has been entered into with the municipal Council. 

The electric lighting cf the town of Glenelg by the Adelaide Electric 
Supply Co. was inaugurated on May 12. 

The official opening of the Malvern-Prahran tramway took place on 
May 30. The capital expenditure by the Tramway Trust is £72,000. 
St. Kilda, Prahran and Malvern Councils have applicd for authority to 
construct a line along Danderonz- road. 


Additional generating plant of 2,000 н.р. has recently been put in at 
the Waipori (N.Z.) hydro-electric works. The demand in hand vill 
take 750 н.р. of the new plant. 


On Wednesday the Birmineham Electrical Suppty committee 
had before them the applications (322) for the position of secretary 
to the electric supply department at a salary of £600 per annum. 

A sub-committee had selected 11 candidates. and four of these 
were before the committee on Wednesdav, when Mr. Howard Foulds, 
secretary of the Electrical Standardizing, Testing and ‘Training 
Institution, was appointed. The other three candidates selected 
for interview were Messrs. W. E. Foden (assistant sec, Manchester 
electricity department), W. Т. Green (chief clerk Leeds electrical 
supply department), and E. J. Jennings (вес. Marylebone (London) 
electric supplv department). 

Colchester Council have appointed Mr. W. Frisby, who has been for 
the past three months in charge of the electricity department, 


borough electrical engineer at а salary of £250, rising by £10 yearly 
to £300. 


Mr. А. L. Gardener, late rolling stock superintendent of the Wol- 
verhampton district tramways and of the Burton & Ashby Light 
Railway Co., has been appointed tramway superintendent of the Isle 
of Thanet Electric Tramways & Lighting Co. 

Watford Council have appointed Mr. G. D. Vickers, of Birmingham, 
assistant electrical engineer. Мг. W. Jessop (Eastbourne) and Mr. 
В. B. Craig (Bermondsey) were also interviewed by the Council. 


Mr. А. E. Bolter, assistant secretary of the G.W. Railway Co.. has 


been promoted to the position of secretary, on the retirement of Mr. 


At the opening of the State Parliament last week the Governor (Sit 
G. K. Mills. 


Thomas Gibson Carmichael) referred to the appointment of a Royal 


Commission to consider the future of the Melbourne cable tramways and 
the proposed electrification of the suburban railways. 


EDUCATIONAL NOTICES. 


City and Guilds of London Institute.—The entrance examinations 
of the City and Guilds Central Technical College, Exhibition-road, 
S.W., and the City and Guilds Technical College, Finsbury, E.C., 
are held in September, and the sessions commence in October. 

Both institutions provide courses of instruction in engineering, 
chemistry, mechanics and mathematics, &c. Particulars of entrance 


examinations, scholarships and courses of study may be obtained that their offer be accepted. е 
| : Р : The Electricity committee also recommended that the Counet арр; 
from the respective colleges or at the head offices of the Institute, | | i 25 000. and 
à ` for sanction to a loan of £6,000. (Mains and services, £5,000, 
Gresham College, Basinghall-street, London, E.C. The Central meters £1,000.) 
` 1 . e . LJ . . “ 9 . : | 

Technical College is intended for higher technical instruction for In the course of the discussion, Mr. Dykes called attention to ud 
day students not under 16 years of age, preparing to become civil, | question of free wiring, and said that the returns regarding free wiring 
mechanical or electrical engineers, chemical or other manufacturers | customers connected during the past усаг deserved careful attention. i 
and teachers. The college is a school of the University of London, | was not then concerned as to whether free wiring was paying as a whole 
and forms the engineering section of the Imperial College of Science. | от not, but members should examine the figures, ‘There were a 
The courses of the study for the associateship of the Institute cover | "! mer. and the average cost per lamp was 23, 4d., while the а du 
a period of three years receipt from the sale of current had gone down to 3s. 94. Seme tme 
г : : the average receipts were 7s. 914. per lamp, but they had gradual 
AM х Ы 7 — 2 E " : » \ 
| Тһе City and Guilds Technical College at Finsbury (London, Е.С.) fallen to 3s. 9d., while at the same time the cost of connecting up thes 
js designed for day students preparing to enter engineering and | installations was increasing. One consumer with 10 lamps cost £19.75: 8d- 
chemical industries and for those who have already served ап | or 305. alight. The return they got for that was 15s. 104. "That мах a 
apprenticeship and also for evening students, The day courses in | business. They ought to get a definite return for each lamp bod 
mechanical or electrical engineering cover two years and those in | Another consumer with 20 lamps cost £24. За. 104. and the return wa 

chemistry three years. 


£4. 17s. 6d., or 4s. 101. per lamp. A third consumer with 20 lamps Ms 
: . the Council practically the same, but the receipts were £2. 3s. 9d., or on v 
University of Glasgow.—The next session will commence on Oct. 17 


2s. 14. рег lamp. There was no justification for such an expenditure. and 
and end on March 23, 1911. In the departments of engineering, | the receipts did not pay their standing charges, He urged the Council to 
mining and naval architecture students usually spend the summer | do what Poplar had done and get a proper return for their outlay. 
months in practical work, thus receiving their training on the Sand- 
wich system. Prospectus of the course for the degrees of B.Sc. and 
D.Sc. in engineering and syllabus of classes may be obtained from the 
Assistant Clerk, Matriculation Office, The University, Glasgow. 


Battersea (London).—An extension of the feeder cable is to be 
carried out at a cost of £1,061. 


Beckenham.—At the last meeting of the Council the resident 
electrical engineer (Mr. J. Е. Tapper) reported that the present free 
wiring contractors were willing to continue the existing contracts for 
such period as the Council might require up to the limit imposed by 
the balance of ** free wiring " capital in hand, and it was recommended 


Bradford.—The Electricity committee recommend that, 23 from 
July 1, the following charges be made for electric current :— | 

Private house consumers may elect to be charged on the basis of а 
fixed charge of 15 per cent. per annum on ratable value, plus $4. per unit 
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for energy consumed, this charge to include meter rent. In the case of 
arc lamps, a flat rate of 33d. per unit to be charged for energy supplied 
through separate meter, these meters being regarded as sub-meters and so 
charged. Where arc and incandescent lumps are supplied through one 
meter, the existing flat rate of 4d. per unit to he charged. 

In the case of power, heating and cooking, in the existing rate applic- 
able to private consumers, the maximum demand to be reduced from not 
exceeding 10 to not exceeding 5 kw., and in the rate for large power 
stations the maximum demand to be reduced from exceeding 10 to 
exceeding 5 kw. The scale of discounts to be altered as follows: -- 
Exceeding 10 and not exceeding 20 kw. 2} per cent. ; 20-30, 5 per cent. ; 
30-40, 71 ; 40-50, 10; 50-75, 15; 75-100, 20; 100-150, 25 ; over 150, 30. 
In cases not covered Бу this scale the discount not to exceed the maximum 
discount already in force. In the case of all future connections as regards 
all classes of consumers, a minimum charge of £1 per half-year (inclusive 
of meter rent), to be enforced, whether energy to that amount is used or 
not, the existing provision as to minimum charge being rescinded. 

The charges are based on the average price of coal consumed at the 
electricity works remaining at 9s, per ton, the price per unit charged 
consumers to be increased or reduced by 2! per cent. for every Is. or 
portion of ls. the average price of coal is advanced or reduced, no 
increase or reduction if the average price of coal does not exceed 10s. per 
ton or fall below 8s. per ton. 

On Tuesday when the recommendations were submitted to the 
Corporation, Mr. PALIN inquired whether the committee had taken into 
consideration the desirability of selling electricity at a more favourable 
rate in Thornbury, Laisterdy ke and Tyersal, in order to compete with the 
outside gas companies. 

The CHAIRMAN (Ald. G. H. Robinson) said the committee already 
supplied some part of Tong, and they would be pleased to lay mains to 
compete with the gas company in Thornbury if the Finance committee 
thought it wise. It was possible for a shopkeeper, if he consumed 
electricity long enough, to get it at Ца. a unit for lighting. Shop- 
keepers as a rule were unprofitable consumers because they were short- 
hour consumers. 

The recommendations were adopted. 

Camborne.—The Urban Electric Supply Co., which has entered 
into a contract with the Dolcoath Mine (Ltd.) for the supply of elec- 
trical energy for power and lighting, has notitied the Council that it 
will apply for a provisional order or make arrangements for taking 
а transfer of the Camborne Electric Lighting Order of 1899. 


Cardiff.- -The Council are negotiating in regard to the supply of 
electricity in Llandaff and Dinas Powis, but the subject has been 
deferred pending a report from the Parliamentary committee as to 
the extension of the city boundaries. 

Carlisle.--A discussion took place at the Council meeting’ ‘on 
Tuesday as to the appropriation of the profit (£3,050) on the electri- 
city undertaking, and eventually it was agreed to allocate £1.000 to 
relief of rates and £1,000 to reserve, carrying forward the remainder. 

Chatham.—Owing to the extended use of metal filament lamps, 


the Kent Electrie Power Co. propose to discontinue the maximum 


demand system, and to adopt a new scale of charges. 

Consular Service.—On the 7th inst. a meeting was held at the 
House of Commons to consider the present position of the British 
Consular Service and the possibility of its improvement. The notice 
convening the meeting stated that as a result of a preliminary con- 
sideration of the question by a special sub-committee of the London 
Chamber of Commerce, the following general propositions had been 
agreed to as a basis of possible recommendations :— 

(1) That as far as practicable the British Consular Service should be 
confined to British subjects, whether paid or unpaid. 

(2) That as regards certain important countries (e.g., Germany, 
Russia, Scandinavia), where there are now a considerable number of 
foreigners acting as British Consuls or Vice-Consuls, such countries be 
divided into districts with a British subject in charge. 

(3) That the status of British Consuls generally should be raised (a) by 
examinations, (Б) by adequate remuneration for their services, (c) by 
giving greater encouragement to voung men to qualify themselves for the 
Consular services. | 

Мг. McKinnon Wood, who was present. was understood to have 
assured the mecting that the Foreign Office would be willing to 
consider the appointment of paid consuls where it was thought the 
circumstances justified the expenditure. 

Crewe.—The Council have been asked to extend the electric supply 
mains to the new garden city at Wistaston. 

Crewkerne.—Messrs. J. & A. Purves propose to apply for a 
provisional order forthis district. | 

Dromore (Ireland).—Mr. Pegg, of Belfast, has been authorised to 
prepare a report on electricity supply. | | 
n Eccles.—The Council have received sanction of the L. С. 
: oard (о aloan of £3,234, 3s, 10d. for extensions of the electricity 

ndertaking. 

Electrie Cables under the Clyde.— The Clyde Valley Electrical 


ower Co. have recently laid six new electric cables under the Clyde 
&t Yoker. 


The cables in the river bed have been damaged by passing vessels, and 


only а few weeks axo one was rendered unworkable from that cause. 
The company have dredged the river from the Yoker side to the Renfrew 
side at the railway pier toa depth of 30 ft. below the low water mark, and 
at this part the new cables have heen laid. Three of them are for соп- 
veying current at extra high tension (11,000 volts) while the other three 
arerelavs. With the placing of the cables at a greater depth it is expected 
that they will be more immune from damage than formerly. 


Electricity in Mining.—At tho meeting last week of the Mond 
Nickel Co., Sir A. Mond, M.P., said they had erected а hydro- 
electric power station to supply electric power for the mines and 
smelting works at their Victoria Mines, The plant was running 
satisfactorily. In order to comply with the charter of the Ontario 
Government with rezard to way-leaves, &c., they formed a Canadian 
company (the Lorne Power Co.) the shares of which were mainly held 
by their company. 


Faversham.—-The electrical engineer (Mr. G. Somerville) has re- 
ported that during the past year a saving of 9,800 units on public 
lighting had been effected by the conversion of 48 Nernst lamps to 
metal filament, and recommends that the remaining 53 Nernst lamps 
be converted during the current year. The recommendation has 
been adopted. 


Grangemouth.— The Scottish Electric Power Co. are laying cables 
in this district, and hope to be able to supply energy bv Aug. 15. 


Hammersmith (London).— For some time past negotiations have 
been in progress with the Inland Revenue authorities with a view to 
obtaining an alteration in the basis of assessment of the profits of 
the electricity undertaking for income tax. 

Up to 1904-5 it was the practice to allow from the gross profits a fixed 
sum of £2,500 to cover depreciation in machinery and plant. This was 
considered insufficient, and claim was made for a larger allowance. 
Ultimately it was arranged to allow each усаг fixed percentages on the 
capital outlay on mains and machinery of 3 per cent. and 5 per cent. re- 
spectively. No income tax has been paid since 1904.5, but for the threo 
years ended March, 1908, £1,920. 53. 4d. had been set aside to mect the 
liability. On the basis now arranged, the income tax payable in respect 
of these vears will be £1,298. 143., or £621. 113. 4d. less than the amount 
provided. 


. India.—H.H. the Nizam has sanctioned a scheme for the supply 
of electricity in a part of the city of Hyderabad. 

Callenders Co. are to supply and lay the mains and Mesars. Osler & Co. 
to do the wiring in private houses. The generating plant is to be erected 
at the Mint, and the use of the same engines for driving the electrical 
and the coin manufacturing plant is expected to result in economy. 
Supply of current will probably commence by the end of August. 

Lahore Municipality propose to erect and equip electricity supply 
works at a cost of about 5,00,000 rupees, for lighting the Civil Lines at 
Lahore. 

Japan British Exhibition Awards.—The Superior Jury of the 
Japan-British Exhibition has completed the examination of the 
awards, numbering between 5,000 and 6,000. The distribution 
is to be made in the Congress Hall of the White City to-day (Friday), 
at 3:30 p.m., when H.R.H. Prince Arthur of Connaught will preside. 
The prizes will be distributed by the Duke of Norfolk to the Japanese 
Exhibitors, and by Baron Oura to the British Exhibitors. It is 
notable that the awards are ready for distribution during the actual 
progress of the Exhibition. 


Leicester.— The Gas and Electric Light committee have abandoned 
their intention to appeal against the recent decision of Mr. Justice 
Neville declaring wiring work and the supply of electrical tittings’&e., 
by the Corporation to be ultra vires. | 

Light Railways.—The Llanely und District Light Railways 
(revival and extension of time) Order has been submitted to the 
Board of Trade for confirmation, Objections by July 27. 


Liverpool.—A sub-committee of the Tramways committee has 
reported against the proposal to run express electric tramcars, 


Macclesfleld.—The Council have received two notices of intention 
to apply for provisional electric lighting orders, 

Malvern.—The Council, on the recommendation of the engineer 
(Mr. W. J. Rendell Baker), has decided to cancel the present maxi- 
mum demand system (23 units for each 8 c.p. lamp wired), which has 
resulted, since the higher candle-power metallic came into vogue, in à 
greater percentage of the consumption being charged upon the higher 
rate. The engineer's recommendation was for a flat rate of 6d. per 
unit, less 5 per cent. for cash in 28 days, with increased discounts for 
larger consumers. The Council, however, decided to give the system 
a trial at a universal rate of 64. per unit, less 5 per cent., representing 
practically 5 per cent. reduction to all consumers. 


Marylebone (London).—The Electric Supply committee recommend 
the Council to enter into agreements with Mr. A, Hugh Seabrook, 
general manager, Мг. С. Jennings, secretary and accountant. Мг. 
Richardson, station superintendent, Mr. Smyth, mains superinten- 
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dent, and Mr. Holmes, sales manager of the electricity supply de- 
partment, on the following terms :— 

(1) That there shall be an advancing salary for four vears. (2) That 
each officer shall be bound to serve the Council during this period. but 
that he may be dismissed on payment of six months’ salary, or without 
compensation in the case of misconduct or of illness lasting beyond six 
months, (3) That 6 per cent. out of the profits on the first £10,000 net 
profits in any year and 9 per cent, on anything beyond £10,000 shall be 
allotted proportionately among the officers affected as extra remuncra- 
tion. This will only be paid in the event of a growth in the sales at the 
rate of 500,000 units a year, and a diminution in the average price of 
5 per cent. each усаг. The Council will keep absolute control as to re- 
ducing prices, 

It is proposed that Mr. Seabrook be granted an annual increase of 
salary of £50, plus 2 per cent. on profits up to £10,000, and 3 рег cent. on 
profits beyond. The other officers аге recommended for annual ad- 
vances of £25. plus 1 per cent. on profits up to £10,000 and 11 рег cent. on 
profits beyond. 


Municipal Telephony.—The accounts of the Portsmouth municipal 
telephone department for the year ended March 31 show total income 
of £11,721 (against 11,285 in 1908-9), including £9.123 for exchange 
rentals, £194 for private rentals, £470 for local tolls, £351 for publie 
telephones, £80 Р.О, royalty and £04 terminal fees from tlie National 
Telephone Co., also £1,340 trunk and terminal fees and £60 for interest. 

The working expenditure was £7,028, and included £948 for line repairs, 
£124 for line reconneotions, £1,246 for instrument and exchange repairs, 
£793 salaries and office wages, £1,396 operators’ wages, £1,030 royalties 
and Р.О. commission, £278 terminal fees to National Telephone Co.. £611 
rent, rates and taxes, and £165 for wayleaves. ‘The gross profit was 
£3,293, and after taking credit for amount brought forward and paying 
interest. (51.463). instalment of principal (£1,465) and income tax (£36), 
the balance (£530) was transferred to reserve. The capital expended is 
£53,154, an increase of £772. There are 2.556 telephones working, ex- 
clusive of junction lines. "еге are 1,953 subscribers’ lines (decrease 39), 


627 extension and othe: lines (increase 50) and 10 exchanges (as in 
1908-9). 


Oldham.—It is probable that the Council will apply for а pro- 
visional order for Royton, as there seems to be a fair demand for 
electricity supply in that district. At present the Lancashire Electric 
Power Co. have authority to supply for power, but not for lighting. 


Osrams in Glasgow. —Unquestionably one of the finest examples of 
Street illumination by metal filament lamps, is to be found in Glasgow, 
where, by their highly successful trials,“ Osram" lamps are in favour 
for the lighting of important positions, A walk down Queen-street — 
а wide and busy thoroughfare— will convince even the most sceptical 
that the metal filament lamp has more than secured its position 
in the field of ** publie illuminants." Its economies have all along 
been appreciated. and now the fragility of its filament is no longer a 
nightmare. it supplies the most fitting of all weapons with which to 
fight the gas bogies— Let there be war to the death ! 

The remarkable results in Queen-street are obtained by means of 30 
Osram lamps—16 100-watt and 14 55-watt, all for 260 volts. “These are 
arranged on 23 posts and have been installed since. April 1, burning: just 
over 400 hours up to date. None of the lamps have failed, and the 
candle-power has in по way diminished. This installation furnishes yet 
another proof of the streneth of the Osram filament now supplied. 
Quecn-strect is à main thoroughfare, and heavy traffic passes up and down 
unceasingly morning, noon and night. | 


Pacific Cable Board.—-Mr. А. S. Baxendale. general manager of the 
Pacitie Cable Board, is in Canada formally taking over the land 
telegraph line across the Dominion which has been leased from the 
Canadian Pacitie Railway Co. The staff of operators at the different 
stations on the line are to be appointed and controlled by the Board. 


Penmaenmawr.---The L.G. Board have sanctioned, without local 
inquiry. a loan of £550 for the electric lighting of the promenade. 


Personal, —Mr. J. W. Saaler, of Bruce Peebles & Co. was married 
on the 12th inst. at St. Margaret's Church, Westminster. to Miss 
Frances В. Knott, of Southsea. Mr, and Mrs. Saaler sail on Saturday 
by the R. M.S. '* Saxon ” for South Africa, where Мг. Saaler is taking 
up а position for his firm in Johannesburg, and we are sure has the 
good wishes of many friends, 

The members of the South-Eastern district of the Institution of 
Municipal Engineers have elected Mr. Henry С. Adams, consulting 


municipal engineer, as their chairman for the second year in suc- 
cession. 


Provisional Electric Lighting Orders.—The Board of ‘Trade have 
issued their report respecting the applications to and proceedings of 
the Board under the Electric Lighting Acts, 1852 to 1902, during 
the past year. 

Of the 25 applications 14 were made by local authorities and 11 by 
companies or persons; 20 orders were granted. In three cases (Bally- 
clare, Brumby and Frodingham,and Templemore) the Board were not 
satistied that an undertaking could be established without involving 
the Councils of the districts in a loss. The Frimley Council did not pro- 
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ceed with their application, and owing to a technicality Messrs. В. A. 
Lister & Co. were unable to proceed with their application for Brixham 
and ‘Totnes. In the case of Runcorn the Parish of Weston was allotted 
to the Castnor- Kellner Alkali Со, and the urban district and the remainder 
of the rural district were civen to Messrs. (1. Н. Cos and Н. J. Falk. The 
local authorities of Ardrossan and Smethwick refused to give their 
consent to the applications for orders for those districts, but after holding 


local inquiries the Board dispensed with their consent and granted 
orders. 


Provisional Order Revocation.—The Board of Trade have revoked 
the Heswall Electric Lighting Order, 1908, as from July 2. 


Salisbury.—The local Electric Light Co. intimate that they pro- 


pose to apply for a provisional order to extend their area of supply 
so as to include the whole of the borough. 


Sevenoaks.—The Council have referred to a committee a report 
from Messrs. Mordey & Dawbarn on the question of electricity 
supply. 

The report states that, judping from somewhat similar residential 
districts, in the third усаг of working the consumption by private con- 
sumers would reach about 60,000 units. At Gd. per unit, the cost to the 
consumer would not be more than that of gas at 3s. 2d. per 1,000 for the 
same standard of illumination. If an electric supply scheme should be 
adopted, street lighting should be included, because the revenue derived 
from it would cover the entire working cost of the first. усаг, leaving 
capital charges only to be met by revenue from private consumers, tlus 
avoiding the risk of any serious charge on the rates during the initial 
stages of the undertaking. In their estimate Messrs. Mordey & Dawbarn 
have allowed for distributing cables aggregating about 4! miles. The 
estimated initial outlay is as follows :— Power station site, building and 
plant (including two petroleum engines and dynamos, each of 60 kw. 
capacity, one being spare, and a battery of accumulators), £5,427; 
distributing cables for private lighting, with 200 service connections, 
£414,918; distributing cables for street lighting (including assumed pur- 
chase of pillars and lanterns from the Gas Co.) £5,623; total £15,968. И 
the Board of Trade allowed overhead wires in the outlying portions of 
the district the capital outlay would be reduced, Оп the first years 
working there would be a deficit of £345, assuming the sale of 20,000 units 
for private lighting and an income of £1,058 from street lighting (303 
lamps), and in the second year there would be a profit of £181. 


Sheffield.—The Tramways committee have decided to make a 
further trial with the latest method of Thermit rail joints. The 
cost of the joints is put at 29s. each. 


Application is to be made for power to borrow £2,500 for purchas- 


ing motors to be let оп hire. Extensions of mains are to be carried 


out at an estimated cost of £1,144. 


South African Trade.— The British Trade Commissioner for South 
Africa (Мг. В. Sothern Holland) writes, regarding the informacion 
bureau which has been established at Cape Town, that considerable 
interest is being taken by manufacturers in the development of the 


bureau, and he asks that copies of catalogues, &с., may be furnished 
him for the purpose of filing. 


Stafford.—The salary of the electrical engineer, Мг. В. E. Mende, 
has been increased by £25 a year. 


Taunton.— The Council are about to advertise for a successor to 


Mr. E. B. Thornhill (borough electrical engineer), at a salary of 
£200 a year, 


Tonbridge.—The Council have applied for sanction to а loan of 
£1,441 for extensions of the electricity undertaking. 


Torquay.—The Council has granted a honorarium of 100 guineas 
to the Borough Surveyor for his services in connection with the 
erection of a new power station, A sum, equal to three months 
salary,is to be given to the widow of the late electrical engineer (Mr. 
P. Storey), while Mr. Keenan is to be granted £25 for extra services 
rendered by him during the illness of Mr. Storey. 


Victorian Institute of Electrical Engineers.— At the annual meeting 
of the Electrical Association of Victoria it was unanimously resolved 
that the title of the association be changed to the Victorian Institute 
of Electrical Engineers. | 

The Papers to be read during 1910 include the following: " Now 
Safety Regulations Concerning the Production and Utilisation of Flec- 
tricity,” by J. D. Gillan; “ Ball Bearings,” by J. D. Wearn: “ Con- 
sulting Engineers at Home and Abroad,” by W. F. Marshall; “ Radio- 
active Material,” by T. €. Baddeley ; “ Arc Lighting,” by Н. G. Such ; 
“The Electrification of Melbourne Cable Tramways,” by G. S. Morrison: 
“ Elecetro-Thermometry," by E. B. Brown; “ Electricity Recording 
Meters,” by W. H, Alabaster and N. A. Wheaton; ‘ Lubricants, by 
Е. А. McCarty. | : 

In his presidential address Mr. А. Н. Jackson referred to the progres’ 
made in connection with electric traction in the cities of the varios 
States. The Melbourne tramways would probably be electrified with 
the suburban railway lines. The address also dealt with the progress Ш 
the manufacture of metal filament lamps, the utilisation of refuse, brow^ 


coal and water-power in Victoria in the generation of electricity. 


| 
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Wallasey;—4 new tramway route, between Wheatland-lane and 
Wallasey Village (about 34 miles of double track) was opened for 
traffic on Friday last. 


Walsall.—On Monday the Corporation unanimously adopted a 
recommendation of the Electricity committee to put down additional 
generating plant at the electricity station. and to extend the mains 
to Birchills, Bescot and Bloxwich, at a toal cost of £23,225. 

The committee also reported that they had considered an offer of a 
power company to supply the Corporation with electricity in bulk, but 
they were of opinion thet such a course offered no advantaze. 

Mr. SLATER stated that the company's offer had commended itself to 
certain members of the Council who were not enamoured of municipal 
trading, as the company were prepared to supply the Council with current 
at id. per unit. When the offer was scrutinised, however, it was found 
that a considerable loss of current occurred in the process of conversion, 
and the actual payment would be at the rate of about 0-94d. perunit. In 
addition, considerable capital outlay would have to be incurred to enable 
the current to be distributed, and when all the charges were met the 
committee calculated that the actual cost would be 1.774. per unit. An 
important consideration was that if the Corporation took a supply in 
bulk from the company, practically the whole of their generating plant 
would become useless, which would entail a loss of about £37,500. That 
would have to be met by a call upon the ratepavers, and it was very 
probable the L.G. Board would insist on them making good the deficiency 
by three annual payments, which would mean an addition to the rates of 
no less than Is. in the £. Dealing with the merits of their scheme he said 
that the Council were originally asked to sanction an outlay of £35,000, 
but as а result of a searching enquiry by a L.G.B. inspector the scheme 
was withdrawn for further consideration. The result hod heen that a 
proposal to build a new generating station had been abandoned and а 
saving of about £8,000 effected.— With the new plant the committee 
would be in а position to supply current to manufacturers on more 
reasonable terms and on a system more suitable for manufacturing 
purposes, ТЕ was also proposed to lay mains into districte where there 
was a likelihood that manufacturers would find electrie supply advan- 
taveous, 


Wednesbury.—The L.G. Board have sanctioned a loan of £2.095 
for extensions of the electricity undertaking. 


West Ham.- -The Thames Ironworks Co. have provisionally agreed 
to take the whole of their supply for power and lighting from the 
Corporation for а further period of three or five vears, 

The total income of the tramwavs undertaking for the vear ended 
March 31 was £125,604, from which £3,111 is to be deducted in respect 
of receipts due to other authorities in connection with through running. 
Total expenditure was £87,561, less £1.188 for through running. "The 
net profit (£5,737) is to Бе carried to reserve and renewals fund, which 
now amounts to £39,293, 


Whitehureh.—The surveyor has been requested to collect in 
formation regarding electricity supply for the Lighting сотни ее, 


Whitehaven.— An inquiry was held here last week into the Coun- 
сіз application for sanction to borrow £5,293 for extensions of the 
electricity undertaking. 

The ‘Tows CLERK га the loan was required for additional plant to 
meet the demand for electric light and for mains extensions. The 
Council was advised that the additional Лапе would enable them to 
rednee the eost. of production, For. plant £2,993 was required. and 
22.300 for main extensions, 

The INSPETOR (Mr. Н. В. Hooper) observed that the works costs 
Were considerably more than double what they ovgbt to be. ‘Their 
financial position was not half so bad as it appeared, and there was no 
reason why in a few vears time they should not be in a fairly good 
position, He urged the necessity of improved and more reliable plant, 
and emphasised the necessity of pushing the undertaking. 


Wimbledon,.—'"l'he Council has received sanction to borrow £3,400 
for mains, £1,600 for house services and £1,600 for meters. 


Wireless Telegraph Note.—'Tlic Board of Trade has been approached 
by the Asrociated Chambers ot Commerce urging the eompulsory 
Installation of wircless telegraphy on all passenger ships for oversea 
traffic. The Board has replied that, while they appreciate the 
IMportance of this question, in view of the large number of pas- 
Senger vessels which have been and areibeing voluntarily titted with 
wireless telegraph apparatus, they consider that compulsory legis- 
lation at the present moment would be premature. 


Wolverhampton.—The Corporation have decided to put down 
Water-softening apparatus at the electricity works, to renew the 
economisers, &с., at a cost of £1,450. 


Worcester.—Mr. Parker has given notice that he will move at the 
next meeting of the Council that, in order to inerease the use of 
electricity the Electricity Department be allowed to act as agents 


for manufacturers in the sale of heating and cooking apparatus and ` 


motors on commission (but not to undertake the sale of fittings or 
lamps, or the wiring of houses), on the distinct understanding that 
the Council are not to be liable for the price of the goods sold. 


York.—4An unopposed inquiry was held last week into an applica- 
tion for sauction to borrow £2,475 for the electricity undertaking. 

The city electrical engineer (Mr. J. W. Наше) said that £1,100 was 
wanted for services, £800 for motors and £575 for meters. 

The inspector (Мг. H. Ross Hooper) said it would be well to avoid 
borrowing for meters if they could. The loan for meters would only be 
allowed for five years, The undertaking was rather handicapped, and it 
would be to the advantage of everyone to stop borrowing those small 
gums. 


Siemens Institute Annual Sports.—The annual sports of the 
Siemens Institute, Stafford. have come to be looked upon as one of 
the most important athletic gatherings in the Midlands, The 
grounds, the property of the firm. provide both a grass and cinder 
track. The fifth anniversary takes place on Saturday, Апр. 20, under 
M.C. A.A. laws and regulations, In addition to a full list of members’ 
events, there are included in the programme the following open 
items: 10 miles walking handicap, 1 mile flat handicap, 1 mile cycle 
handicap. 3 miles cycle handicap, obstacle race and Boy Scouts’ relay 
race (full dress). АП athletes, especially those from other firms, will 
be very welcome, and can obtain further information fron: the general 
secretary (Мг. К. Е, Read), Siemens Institute, Stafford. 


Annual Outing.—The employés of Robertson Electric Lamps, Ltd. f 
had their annual outing on Saturday last at Margate. The party, 
consisting of the male and female employés at the Brook Green Works 
and their friends, numbered over 700, and were conveyed from 
Addison-road (from whence, by the way, you can gct to anywhere) 
by special train direct to the famous Isle of Thanet holiday and health 
resort, The weather was heavy and dull during the morning, but 
fortunately brightened up in the afternoon. No fixed programme 
was arranged for the morning. the party spending their time in their 
own way. Lunch was served in one of the hotels on the Marine 
Parade, after which drives into the country in brakes engaged for 
the party formed not the least appreciated part of the day's enjov- 
ment. The whole of the arrangements for the large party were well 
carried through, more particularly the facilities. for those who could 
not join the " special,” to travel by ordinary train, and the manage- 
ment committee are to be congratulated on the complete success of 
their eħorts. And Margate offers many attractions for a large 
party. 


* 


Electra House Flower Show.—The second annual show of the 
Electra House Rose and Sweet Pea Society (which is affiliated with 
the National Sweet Pea Society) was Feld in the large meeting hall 
of Electra House, Finsbury-pavement, London, on Tuesday. and, 
notwithstanding the vagaries of the wcather this season, the ex- 
hibitors (who are all members of the statfs of the Associated Tele- 
graph Companies) made a very attractive display. 

126 exhibits were staged, compared with 42 hist vear. Roses were the 
chief sufferers from the weather, but, this notwithstanding, there were 
some fine examples amongst the exhibits. The chief honours in the rose 
Classes were carricd off by Messrs. Hale, Hardie, De Merrall, Hibberdine, 
Г. А. Roberts and Lindtord. In the sweet pea section there were some 
really charming blooms, and keen competition resulted, Capt. Pattison 
secured the two best. prizes, but it was agreed that the chief honours 
rested with Dr. Curtis, whose exhibits were the subject of warm apprecia- 
tion from the judge (Mr. W. А. Billey, J.P., PAR SELS.). Messrs, Hardie 
and Hibherdine cach obtained a first. prize in the sweet pea section. 
Amongst hardy cut flowers Mr. Н. C. Woodcock was first, and Mr. H. К. 
Porter came out first in violas, beside achieving considerable success in 
other sections, In the awards, the silver medal presented by the N.S.P. 
Society fer the best bunch of sweet peas went to Dr. Curtis, Mr. Porter 
securing the same Socicty's certificate for second best. The '* Electra ”’ 
trophy for the member scoring the highest number of points went to 
Dr. Curtis with 54 points, Lady Denison-Pender presented the trophy 
and the Sweet Pea Socicty’s medal and the certificate. The exhibition 
proved a complete suceess, and great credit is due to the secretary for 
the excellent arrangement of the exhibits, The President of the Society 
is Mr. JJ. С. Denison-Pender, and the visitors included Sir John Wolfe 
Barry, Sir John and Lady Denison- Pender, Sir James Pender, Sir Albert 
Cappel, Sie W. В. Brooke, Mr. J. G. Griffiths, Hon. А. G. Brodrick and 
Mr. T. W. Stratford- Andrews. 


FOREIGN. 


Argentina.—Tlie “ Review of the River Plate” says the National 
Government. have sanctioned the expenditure by Santa Fé muni- 
cipality of $39.285 (gold) in the erection and equipment of elec- 
tricity works for lighting and power purposes in the port. 

During the centenary celebrations at La Plata about 40,000 incan- 
descent electric lamps were used for the illuminatione. 


Austria-Hungary.—A concession has been granted to the Aktien- 
gesellschaft Triester Kleinbahnen (Trieste) for the construction of a 
light electric railway from Opcina to Sesana. 


Bolivia.—4 report from the Belgian Legation at La Paz statea 
that there is every prospect that greater use will in future be made of 
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the abundant waterfalls and rivers in Bolivia for the generation of 
electric power. 


Canary Islands.—The old steam tramway between Las Palmas and 


Puerto de 1а Luz, 34 miles in length, is being electrified by a Madrid 
company, who have bought the concession. 


China.—Consul F. E. Wilkinson (Newehwang) writes that inquiries 
have convinced him that there is a demand in South Manchuria 
for electrical goods, as in most of the large towns electric light and 
telephone installations are either already in existence or are contem- 
plated. In almost every case, however, contracts are in Japanese 
hands. 

Acting Vice-Consul Paton states that a new engine, boiler and dynamo 
have been ordered from the U.K. for Mukden (Manchuria) electricity 
works. The lamps used by the company are of German make. The 
number of lamps connected to the Dauiren electricity supply mains is 
16,000. There is a supply of power of 1.500 kw., of which the electric 
tramway requires 400. ‘The present plant is unable to meet the demands 
upon it, and is being increased by 2,000 kw. this year. The new plant 
consists of American engines and generators and British boilers, rotary 
converters and steam condensers. The Dairen tramway system was 
completed and opened in September last. There are 14 miles of track. 
Of the cars 40 came from the U.K. and 10 from Japan, the rails from the 
U.K., and the motors, wires and poles from Germany, An extension 
of Зу miles may be made this year. 


Constantinople.—1t is reported that eight offers were received 
for the concession for the electric lighting of Constantinople and the 
suburbs from the following syndicates :—- 

Union Ottomane, consisting of the Deutsche Bank and the Constanti- 
nople tramway group, Fouquiau & Warnant (acting for a French group), 
“ Westinghouse ? group, Сю Francaise Ф Eclairage Electrique, Swiss 
Electrical Synd., Giros & Louchard (representing a group of French and 
Swiss electricians), Ganz & Co., and Schneider & Cie. 

After examination by a commission of the financial standing of the 
various tenderers, an exhibit of their schemes will be held at the Pre- 
fecture of the City during eight days, which the publie may inspect. 
Subsequently a technical commission (appointed by the Minister of 
Public Works) will examine the schemes, and within one month will send 


in their report indicating the most favourable tender, and also which three 
schemes should receive the prize of £1250. 


have to be carried out within 18 months. 


Costa Rica — The report of Consul F. N. Fox says imports to Costa 
Rica during 1909 from the United Kingdom and the British colonies 
included electrical supplies £2,453 (increase £2.356 compared with 
1908) and railway material £2,260 (increase £2.005). The Guacimal 
hydro-electric power plant of the Abangarez Goldfields is in course 
of erection and will be completed early in 1911. The Costa Rica 
Electric Light & Traction Со. have completed and opened an ex- 
tension of the San José tramways to Guadalupe. and the hydro- 
electric power plant at Е Brazil, 9 miles west of San José, which is 
eventually to develop 5,000 n.r., is under construction. 


'The work of installation will 


Exhibition.— It is announced that the international electric railway 
exhibition, which was to have been opened next month at St. Peters- 
burg, is postponed until 28th (15th O.N.) April, 1911. in order to 
adapt it to the 75th anniversary of the Russian railways, The 


exhibition will remain open three months. Inquiries to the Com- 
mittee of Organisation, St. Petersburg. 


France.—Vice-Consul Beresford (Cherbourg) states that it has 
at last been decided to convert the steam tramways to electric 
traction. It is also proposed to extend the tramway from Querque- 
ville to Landemer, which will prove a great boon in opening up а 
charming summer resort, 

'The report of Consul C. Clipperton, of Rouen, for 1909 states 
tuat the Cie. Centrale de Chemin de Fer et de Tramways have 
a plied to the Prefecture at Rouen for sanction to build at Grand- 
Q ievilly (a suburb of Rouen) a large electrical generating plant for 


supply of light and power to various towns and manufacturing 
centres within a radius of 20/25 miles. 


Holland.—The Watergraafsmeer communal authorities have 
desided to borrow £2,017 for extensions of their electricity under- 
taking. 

Iceland.—A company has been formed in Norway to utilise the 
water power of the Gullfoss and Sog Falls for the generation of 
electrical energy. 

Italy.—The Minister of Posts and Telegraphs has brought forward 
a Bill for the construction of a large number of new telephone lines 
for intercommunication throughout the country, at an estimated 
cost of. £20.600. of which £2,400 is to be set apart for apparatus 
and material for experiments in multiple telephony and in com- 
bined telephony and telegraphy. 

The Public Works Department are about to spend £17,200 upon 
electric crane3 for the new port on the river Tiber, near the Rome- 


Pisa railway line. (Only firms on the Government list are usually 
allowed to tender.) 


The report of Consul Maclean (Sicily) for 1909 states that new 
iron and steel works will be erected at Palermo by the Soc. Anon, 
Ferri e Metalli during the present year. 

The power required in the works will be 12,000 n.r., and all the acces- 
sory machinery will be driven by electric power. А Belgian company 
with £200,000 capital was formed in Brussels in August last to construct 
and work a tramwav from Palermo to Mondello. 

Consul-General Keene (Genoa) states that the electric tramways (which 
are owned by a company) ran 7,951,810 car-miles during 1909 and car- 
ried 61,152,935 passengers. The total receipts were £320,786 and the 
gross profits £108,829. There are 94 miles of tramways, and the com- 
panies employ 1,555 persons. 

Consul Guattari (Savona) says the Italian State Railways Depart ment 
have decided to extend the electrification of the Savona-San Guiseppe 
railway as far as Ceva, and that the total length of the electric line wiil be 
28 miles. 

A 30 years’ concession for the construction and working of an electric 
tramway from Savona to Vado has been granted by the Consiglio Pro- 
vinciale of Genoa to a local committee interested іп the formation of a 
company, with a capital of about £32,000, to carry out the work. ]t is 
expected that the line will be completed by the end of 1911. 

Vice-Consul Е. Anfione (Turin) states that tramways owned and 
worked by two companies represent a total length of about 65 miles. 

Liberia (West Africa).—There is little to record of an electrical 
charaeter from this independent negro Republie, and that little is 
chiefly of a negative character, but a few extracts from Vice-Consul 
M. Y. H. Park's report may be of interest as indicating the unde- 
veloped condition of the country. 

There are no local telegraph or telephone systems yet. Direct cable 
communication with Europe was established by German calle, via 
Teneritffe, on March 21, 1910. There are no railways, and all transport 
is done by native carriers. There arc no roads, but the interior is inter- 
sected by numerous tracks, some of them barely a foot wide. Rubber 
is the principal industry, but it is as vet in its infancy. Scientific instru- 
ments, machinery and mining tools and '* Faulkner's telephone, &c., 
materials " may be imported duty free. 


Mozambique.—Consul Maugham states, in his report on the 
province of Mozambique for 1909, that Germany is the more 
successful competitor in the supply of machinery and electrical 
and telegraph material, owing to well undertaken local representa- 
tion not enjoyed by most British manufacturera in those branches. 

In regard to electrical apparatus and railway and telegraph material, 
Mr. Maugham is satisfied that the outlay of the various departments of 
the administration of the province for local use would repay a system e 
combine: representation of manufacturers, At present there is no such 
thing:as serious. British competition, while Continental manufacturers 
are so keenly represented that the bulk of the orders is without difficulty 
obtained for them. ‘The rule in inviting tenders is to invite a number of 
local agents to send in estimates, and very frequently an order is given at 
once, without formality, and, naturally, goes to the local business house 
Whose representative can produce the goods at the shortest notice and 
at the same time give evidence of possessing an intelligent know ledge of 
the requirements of the moment. Mr. Maugham offers. to furnish 
further information on the subject to British manufacturers. Imports 
at Lourenço Marques in 1908 included electric and telegraph material 
£1,543, compared with £1.320 in 1907 and £1,918 in 1906. Of this total 
Germany supplied £679 and the U.K. £647. 

Peru.— The report of Consul-General L. J. Jerome for 1968-9 says 
the Peruvian Telephone Со. has spent £50,000 during the last two 
years in changing its service in Lima from overhead to unde: оп, 
and that the common battery system has been adopted. The 
average subscription in Lima is £7. 103. and the number of sub- 
scribera in the city is 1.600. The total telephone system connecting 
the various sections of the country may be taken at 3,000 miles. 


The effect. of the service of electric tramways running between 
C: 


Шао and Lima has proved very great. Mercantile houses which 
? . . j . ый n 
formerly maintained considerable branch establishments at Callao 


have removed to Lima. In the evenings the tramears are crowded. 
Acting Vice-Consul Rowlands at Mollendo says there is a general 
tendency to increase the use of electricity for power and lighting 
in Arequipa and in the mines. The Societe Electrique de Arequipa, 
which was formed about five years ago and is under Peruvian 
management, is working hard to secure an increased demand for 
electricity for publie and domestic purposes. There has been à 
movement towards replacing the existing horse tramways at Are- 
quipa hy electric tramways, but, although a quantity of material 
arrived in January. 1909. work has not yet been commenced. 
Portugal.—Vice-Consul P. dos Santos says the municipalities of 
Faro and Loulé are "* sanctioning the construction on their own 
account of electric cars for passengers and goods," and " they are 


trying to furnish the two chief towns of Faro and Loulé with electric 
light.” 


Spain.—The following items of news are forwarded by the British 
Consuls in Spain :— 


. Consul Arthur. Keyser (Seville) writes that electricity is being 
introduced to lighten labour on farms, more especially for the turn'ug 
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of the heavy wheels which draw the water [supply from wells. The 
German clectricity company continues to enjoy а monopoly of providing 
electric power for Seville, and has obtained control of the power from 
La Hidró Electrica del Guadiaro. Imports at Seville in 1909 included 
dvnamos 85 tons (British 3 tons) compared with 195 tons (British 2 
tons) in 1908. 

Vice-Consul W. J. Smith (-tlyeciras) writes that an English firm has 
set up a new electric lighting installation and competition is proving a 
great benefit to the town. 

Vice-Consul R. E. Carr (Cordoba) states that serious efforts are being 
made to induce foreign capitalists to construct electric tramways, and 
the local authorities are making a broad street into the heart of the 
city to accommodate tramways. 

Switzerland.—A concession has been granted to Messrs. Isler, 
Cathrein & Roemer for the construction and working of a narrow- 
gauge electric railway from Brigue via Riederalp and Eggishorn to 
the Aletsch Glacier, at an estimated cost of 3,850,000 fr. (£154,000). 
À concession has also been granted to Messrs. Baumgartner, Beusch, 
Bohl. Hardegger, Kuhn & Looser for а similar line from Buchs to 
Nesslau. the estimated cost of which is 5,100,000 fr. (£204,000). 


Turkey.—The report of Consul H. E. Satow (Palestine) says the 
construetion of an electrie tramroad at Jaffa has been mooted, but 
nothing has been done so far to carry it out. 

Consular Agent Knesevich states that at Gaza there is talk of granting à 
concession for an electric tramway from the castern side of Gaza to the 
sea shore, and plans have been drawn up. 

Consul Devey (Damascus) says the electrical plant in the Kadem 
workshop of the Hejaz Railway was installed in Jan.. 1909, and repairs 
have been made to upwards of 20 engines, and about 200 wagons and 
carriages, The average monthly takings on the electric tramways were 
£980 (compared with £820 and £790 in 1908 and 1907 respectively). 
Some small extensions are about to be made, and the question of securing 
land for extensions to Muzzel Kassab and to Duma (6 miles north of 
Damascus) is under discussion. In Dec., 1909, the record receipts of 
£700 for electric lighting were reached. Nearly 1,300 houses are now 
lighted electrically, the average number of lamps being 10 per house. 
The power supply to the Hejaz workshops produces £1,280 per annum, 
and electric power for four or five other workshops has been applied for. 

Vice-Consul E. С. D. Rawlins (Adana) says a concession is offered for 
electric tramways and the supply of electricity for lighting in Adana, and 
that similar schemes might be worked out for Tarsus and Mersina. 

А company called the Popular Cartagena is being formed, with a 
capital of 500,000 pesetas (£18,500), for the erection of an electric power 
Station of 450 kw. capacity for supply of continuous current for lighting 
and power in Cartagena. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS.- 


Acton.—The district auditor (Mr. Sutherland Wilkinson) has 
reported to the Council on thc accounts for the year ended March 31. 

The report states that a great improvement has been made in the 
financial position of the electricity undertaking. The deficit on the net 
revenue account at March 31, 1909, was £4,943. 17s. 104., which was met 
by a transfer from the district fund, while the deficit at March 31, 1910, 
Was only £675. Is. 2d. ‘The improved result was accounted for (1) by a 
reduction in expenditure of some £1,492, chietly in cost of generation and 
distribution, and (2) by an increase in income of £2,913. chicfly due to 
Increased sales of current and to a charge being made for hire of meters 
not previouslay mde. The expenditure chargeable on net revenue 
account increased by £137. 

Barnstaple.— The capital expended on the electricity department 
at March 31 was £32.185, an increase of £456. 

Income from the sale of current was £4,157 and total receipts £4,412. 
Expenses were £3,000 and gross profit £1,412. After paying interest 
(£892), instalments of principal (£974), and interest on overdraft (£106), 
there was a deficit of £560 on the vear. 236,382 units were sold (against 
221,059 іп 1908-9), including 157,142 to private consumers (against 
126,887), and 79,240 for public lighting (against 94,172). There are 
30 are and 174 Osram lamps for public lighting, and the total maximum 
supply demanded was 248 kw. | 

Birkenhead.—The income of the Electricity department for the 
year ended March 31 was £21,410, including £20,459 from the sale of 
current. 

Expenses were £8,927, and after paving interest (£4,343), sinking fund 
(£3,409), &с., and contributing £1,000 to relief of rates the balance 
(£2,963) was placed to renewals fund. The capital expended is £157,479, 
ап increase of £6,789. 

_The income of the tramwavs department was £56,817, including 
£55,759 for (гаће receipts. Working expenses were £33,757, and after 
allowing for bad debts., &e., the balance was £22,083. Interest on 
Capital and on amount applied to redemption of debt. &c., absorbed 
£11,768, and sinking fund £9,317. The balance profit (including £780 
returned for income tax over-paid) was £2,357. 6s. 11d., which has been 
Placed to renewals fund. The capital expended is £366,419, an increase 
of £2,990 during the year, 

Doneaster.—1t was reported to the Corporation last week that the 
profit on the electricity department during the past year was £1,222, 
Which has been carried to renewal fund; but on the tramwavs there 
Was a deficit of £134. 14s, 10d., against £1,477 in 1908-9. 


ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Daía relating (o 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 


Ilford.—During the year ended March 31 the profit on the elec- 
tricity department was £1,562, against a deficit of £300 in 1908-9. 

The improved result is mainly due to a saving in coal effected by the 
use of chain grate stokers. 

The chairman of the Electricity committee (Coun. Рнпрот), said the 
gross profit amounted to £12,865, or over 8 per eent. on the capital. 
They had now a reserve fund of £8,000, and they had repaid £30,000 of 
the capital. The private lighting demand had gone up by 93.000 units 
in spite of the extended use of metal filament lamps, and they had also 
supplied 26,000 more units for power. There had been a falling off in the 
current supplied to the tramways. 


Maidstone.— The accounts of the electricity supply department 
for the year ended March 31 show total income £13,281, against 
£13,308 in 1908-9. 

The working expenses were £7,625 (against £7,364), and the gross 
profit was £5,657 (against 55,944). After paving interest. (£2,313) and 
sinking fund (£3,294) there was a deficit of £102. There was an increase 
in the receipts from the sale of current for public and private lighting, and 
the drop in the total receipts was due to decreased consumption by the 
light railways department. The capital expended is now £81,010, an 
increase of £2,231 during the year. 

Sheffield.— During the year ended March 25 the municipal tramways 
department carried 78,620,798 passengers and 7,459,911 car-miles 
were run. The income was £299,154 and the gross profit £117,637. 
After meeting all charges the net balance on the year's working was 
£39.252, of which £12,192 is to be applied to relicf of rates, £21,605 
placed to renewe!s fund, £2.000 to specia! purposes fund and £3.453 
to accumulated surplus fund. The capital expenditure is £1,203,326. 

At the meeting of the Corporation on Wednesday, Ald. Bonnett in 
submitting the accounts of the electricity department for the past vear, 
said that it was a matter for regret that more satisfactory accounts 
could not be presented, but there was not the slightest doubt that the 
adoption of metal filament lamps had been a set-back which they. slong 
with every other electricity undertaking in the kiugdem, had suflered 
from. H it had not been for the loss on that acccunt, there would have 
been а profit of £4,808, instead of a deficiency of over £2,660. They 
hoped that next усаг there would be no loss. In reply to questions. he 
said that if they had not had to meet the interest and sinking fund on 
unproductive capital, there would have been a profit of £9,000 or 510,609. 
The lighting and heating accounts had not been kept ecparately, but the 
matter should have attention. 


Southport.—The borough electrical engineer (Mr. А. S. Black) re- 
ports that there was a net profit of £1,475 on the past year’s working 
of the electricity department, despite the decrease of £3,100 in revenue 
owing to the extended use of mctal filament lampa. 


Wimbledon.—'The accounts of the clectricity department for the 
vcar ended March were presented to the Council lest week by the 
chairman of the Electric Light committee (Councillor D. Stuart). 

Mr. Stuart said it was gratifving to again have а surplus, which 
amounted to £1,986. 3». 5d., against 62,510 in 1868-9. Receipts from 
sale of current Бу meter were £23,490, and the total income was £28,920. 
Total expenses were £12.827 (1.3924. per unit, against 5024.) and gross 
profit was £16,093. After paving interest (£5,943). sinking fund (£742) 
and instalments of principal (£7,122). the net profit was £1.986 odd. 
3,052,933 units were generated and 2,211,933 sold; 1,769,513 units were 
sold to private consumers (at an average price of 3:29. per unit) and 
202,420 supplied to publie lamps (at 2:5194.).. There are 91 ares and 
1.136 metal filament lamps for public lighting, Consumers numbered 3,252 
in Wimbledon and 625 in Merton, and the total lamps connected were 
equivalent to 183,028 35-watt (including 3.567 for street lighting). 
The total maximum supply demanded was 1,344 kw. ‘Lhe existing debt 
was £168,999. 18s. 4d., an increase of £1,524. The gross earnings were 
17-1 рег cent., and the net earnings 9-52 percent. The reserve fund stool 
at 7:56 per cent., and if the £2,024 standing to ‘suspense account is 
added it would be 8:77 per cent. of the existing debt. Generating ex- 
penses were going down, but there was a slight increase in the cost of 
distribution. The total cost of generation was 0.3304. per unit, against 
1-035d. 

Wolverhampton.—At the Corporation meeting on Monday the 
chairman of the Electricity committee (Mr. Gough Allen) moved the 
adoption of the annual report and accounts. 

Не said that it was by far the best report they had issued. They had 
made a gross profit of £20,059, against £15,891 in 1909 ; and the net profit 
was £8,207, against £3,411. Twelve months ago the committee reported 
that the undertaking had been adversely affected by trade depression and 
the use of metal filament lamps. There had since been great improve- 
ment, and tbe large increase in the current sold seemed to show that trade 
depression was passing away. The cost of generating had gone down, 


and the undertaking was in а sounder position than cver. 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The тоо Edition 
of the Big Blue Book is NOW READY, price 15s., post 
free in the United Kingdom, 153. 9d. The volume 
brings а great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and baa been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 

` that all mere lista of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a hanly 
form. These are included in the тото Big Blue Book, 


making it the most complete work of the kind ever 
published. 
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SALFORD Corporation require tenders by noon July 18 for a bore. 


hole pumping plant for their electricity works, Pendleton. Раг. 
ticulara from the Borough Electrical Engineer. 


MANCHESTER Tramways committee want tenders by 10a.m 
July 19 for supply of h.d. copper trolley wire. Specification, &c., 
from Mr. J. M. McElroy, 55, Piccadilly, Manchester. 

BanNET Guardians want tenders by July 26 for supply of dynamos, 
motors, battery, wiring work, «е. Tender forms from the clerk. 


Tenders are invited up to Aug. 2 for the supply and delivery of 
1,820 private letter box fronts to the Postmaster-General’s Depart- 
ment in the States of VICTORIA, QUEENSLAND, SOUTH ACSTRATIA 
and WESTERN AUSTRALIA, Tender forms and specifications from 
the Commonwealth Office, 72, Victoria-street, London, S.W. 


Tenders are invited up to July 27 for supply of a pneumatic tube 


service to the Postmaster-General’s Department at ADELAIDE 
(S. Australia) Tender forms and specifications from the Common- 
wealth Office, 72, Victoria-street, London, S.W. 

The Deputy Postmaster-General, MELBOURNE (Victoria). will 


receive tenders until 3 p. m. Aug. 30 for supply of electrical sundries, 


insulators, wire and sulphate of magnesia. Local representation 
necessary, Further particulars from 72, Victoria-street, London. 
S.W. 


The Transvaat Administration of Posts and Telegraphs re mire 
tenders for supply of 2 miles of 64-conductor switchboard cable. 


Further information from 72. Victoria-street, London, S.W. Tenders 
to Pretoria by July 27. 


Firms having agents in Canada whom they can instruct by cable 
will be in a position to tender for portion of a contract for the supply 
and erection of an clectrically-driven centrifugal pump and automatic 
starter required by the City Corporation of Moose Jaw, Saskatchewan. 
Canada, Plans and specifications are to be seen at the office of the 
City Engineer, Moose Jaw, and tenders are to be sent by 8 p.m. on 
July 18 to Mr. W. Е. Heal, the city clerk. Plans and speciticatiens 
are also to be seen at 62, Church-street, Toronto; B33. Board of 
Trade-buildings, Montreal; and Room 424, Building Exchanye- 
building, Winnipeg. The other portion of this contract (B) is lor 
supply and erection of a complete air lift system. 


The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work. 
ing of electric tramways in CONSTANTINOPLE and suburbs. А deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be seen at 
13, Basinghall-street, London, Е.С. 


The Société Nationale des Chemins de fer Vicinaux, BRUSSELS, 


TENDERS INVITED. 

Berrast Harbour Commissioners invite tenders for supply and 
delivery into the Alexandra Graving Dock engine house, Belfast, of 
of 3] miles of 7/18 paper insulated lead-covered h.t. cable, served with 
jute. and suitable for 3,000 volt continuous current; also 4 mile 7/18 
rubber insulated cable to sample. Specification, forms of tender, 
&с.. from the harbour engineer, Mr. W. Redfern Kelly, M.Inst.C. Е. 
Tenders to the secretary, Мг. W. A. Currie, Harbour Office, Belfast. 
by 27th inst. See also an advertisement. 

BELrAsT Harbour Commissioners also invite tenders for the con- 
struction, delivery and erection at their electric light station of an 
independent surface condensing plant, with oil separator, &c. 
Specification and form of tender, &с., from the harbour engineer, 
Mr. W. Redfern Kelly, М/С. Е., and tenders addressed to the 
secretary, Mr. W. А. Currie, Harbour Office, Belfast, must be in by 
Wednesday, July 27. See also an advertisement. 


Tender are invited up to Sept. 7 for supply of Eattery material and 
glassware to the Postmaster-General’s Department in QUEENSLAND. 
Tender forms and specitications from the Official Secretary in Great 
Britain of the Commonwealth of Australia, 72, Victoria-strect, 
London, S.W. “ее also an advertisement. 


Гохрох County Council want tenders by 11 a.m. July 26, for 
supply of 4.800 steel tvres for driving wheels, and 1.600 steel tyres 
for pony wheels for tramears, Forms of tender. &e., from the Chief 
Officer. | 

Гохрох County Council also want tenders by 11 a.m.. July 19 for 
the roadwork and  platelaving required for the construction of tram- 
ways in Battersea Bridge-road and Beaufort-street, Chelsea, on the 
underground conduit system, and for paving work, 
&с.. from the Chief Engineer, Spring-gardens, N.W. 


WALTHAMSTOW Council want tenders by noon July 22 for supply 
and fixing of a railway weighbridge at the siding adjoining the elev- 
tricity works, also for car bodies, trucks and electrical and magnetic 
brake equipments for six double-deck roof-covered tramears, Speci- 


fications. &e., from the Electrical and Tramways Engineer, Priory- 
avenue, Walthamstow. 


Specifications, 


\УнетЕнНАУЕХ Corporation want tenders by July 16 for supply of a 
35 kw. single field d.c. automatic converter to convert from 420 to 
920 volts d.c., and two sprinkler type mechanical stokers for Bab- 
cock boilers.  Specitieations from Borough Electrical Engineer. 


кти Corporation require tenders by noon July 25 for supply 
and erection of 500 kw, mixed pressure turbine and d.-c. generator, 


condensing plant and cooling tower. Specification. &c., from the 
Burgh Electrical Engineer, 


MORECAMBE Corporation want tenders by July 28 for feeder 
illars and are lamp carbons, Specifications, &c., from the Borough 


Electrical Engineer. 


CHELMSFORD Education committee want tenders by Aug. 31 for 


electric light wiring at Trinity-road school. 


Forms, &е., from Mr. 
W. Н. Pertwee, London-road, Chelmsford. 


want tenders by July 20 for underground cables, and by July 27 for 
the equipment of a transformer station. 


The Ministerio de Fomento, MADRID, will receive tenders until 
July 30 for the construction of an electric (or steam) strategic rail- 


way from Requena to Alcaráz, via Casas Ibánez and Albacete. The 
contract is open to Spenish firms only. 


TENDERS RECEIVED AND ACCEPTED. 

Т.С.С. are recommended by the Fire Brigade committee to accept 
the following tenders for wiring aud fitting fire brigade stations for 
electric lighting :— 

G. Weston & Sons (lowest), for Woolwich station £185, (Five tenders 
reecived ; highest $270. Chief engineer's estimate £170.) " 

W. J. Fryer & Co, (lowest), for Kingsland station, £164. 18+. 6d. (Five 
tenders; highest £221. Chief engineer’s estimate £182.) 

Tilley Bros. (lowest), for Lewisham station, £160. 185. (Five tenders; 
highest £234. Chief engineer's estimate £189.) 

West Bromwich Corporation are recommended to accept the 
tender of the British Insulated & Helsby Cables for supply and laying 
of paper insulated lead-covered feeder and pilot cables. " 

The following firms also tendered: Callender's Cable & Construction 
Co, Lahmever Electrical Co... М. Т. Henlew’s Telegraph. Works d 
W. T. Glover & Co, Western Electiie Co., Siemens Bros. & Со. and 
Johnson & Phillips, 

Stretford Council has accepted the following tenders :— 

British Westinghouse Co., three-wire booster (£859) and safety attach- 
ment (£51); Worthington Pump Co., condensing plant (51,180): ES 
Hodgkinson, one pair coking stokers (£132. 10s) ; E. Green. РП» 
additional economiser tubes (£110). 

Sheffield Council has accepted the following tenders :— P 

J. Spencer (Ltd.), 26 No. 1 tramway poles with fittings. £6. п 
each, and seven No. 2 ditto, without fittings, 48. 14%. 3d. ; Hadtield m 
Foundry Co., points and crossings for Shorcham street tramway depot 
£954. 10s. 

Erith Council have accepted the tender of Fraser & Chalmer A 
a 1.000 kw. Rateau impulse turbo-alternator at £4,305. fand for is 
Lancashire boiler at £1,200; and that of the British Westinghouse 
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Co. for a stator at £264. There were seven tenders for the turbo-- 
alternator and twelve for the boiler. 
Stockport Council have accepted the following tenders :— 


Consolidated Electric Works & Appliances Co., 30, tramcar destinator . 


screens; Mitchell's Emery Wheel Co., grinding machine; Ferranti 
Limited, meters. 

Hammersmith (London) Electricity committee have accepted, 
after testing the specimen prepayment meters submitted by seven 
firms and considering the Engineer's report upon them, the tender 
of Ferranti Ltd. at £3 for all sizes and for 110 and 220 volt circuit. 

Nine firms submitted tenders to the Council for the supply of one 
200 kw. transformer :-— 

British Electric Transformer Co. (accepted), £159. Spagnoletti (Ltd.) 
£168, General Electric Co. £171, British Thomson-Houston Со. £175, 
British Westinghouse Со. £190, Johnson & Phillips £190, Lahmever 
Electric Co. (oil cooled, not to specification) £172. 10&, Union Electric 
Co. £118. 10s., Ferranti (Ltd.) £128. 10s. 

Messrs, Jens Orten-Biving & Co. have received an order from tke 
British North American Pulp Co. for six Francis turbines of 1,600 н.в. 
each, and 1,800 xi. p. for overload for their Ocean Falls plant in British 
Columbia. 


Herne Bay Council have accepted the following tenders :— 

Нагріп & Co., 900 ft. second-hand strip cable for suspending incandes- 
cent lamps, 7d. per foot; Siemens Bros, & Co., cable for lighting pier 
pavilion, $60; Union Electric Co., LO flame lamps, £60. 

Bolton Council have accepted the tender of the Brockie-Pell Arc 
Lamp for the supply of single-phase transformers for 12 months in 
sizes up to 15 k.v.a. 

Bolton Corporation have also placed an order with Ed. Bennis & Co. 
for two sprinkler stokers and self-cleaning compressed air furnaces 
for a new Lancashire boiler at their electricity works. 

Croydon Corporation have accepted the tender of Johnson & 
Phillips for wiring the extensions at the Borough Hospital for £349. 
There were 26 tenders, varying from that of the accepted to £785. 


Walsall Council has accepted the tender of Herbert Morris & 
Bastert for an overhead hand-power travelling crane and gantrey 
at Darwall-street sub-station. 

Spennymoor Council have accepted the tender of the Northern 
Counties Electricity Supply Co. for lighting 302 public lamps at 
528. each per annum, 

Tonbridge Council have accepted the tender of Galloways (Ltd.) 
for a Lancashire boiler, economiser extensions and pipework at 


£574. 


The Bastian Meter Co. have secured the contract for the supply of 
meters at Bolton, 


Brandon Council have accepted the tender of F. Reid. Ferens & Co. 
for electric lamps and fittings for the hospital and lodge at £33. 

Canterbury Council have accepted the tender of G. Е. Dashwood 
for electrical work for six months, 


Brighton Council have accepted the tender of Siemens Bros. & Co. 
for 250 yds. of 1 ва. in. cable at £416. 


Belfast Guardians have accepted the tender of Wm. Dowling for 
erection of a power house at £1,200. 


Coalville Council have accepted the tender of Blythe Bros. for the 
erection of electric fire bells at £66. 


Browett, Lindley & Co. recently received an order for two 325 B.H. P. 
engines for the Mount Elliott Copper Mines, Queensland. 


Reading Council have accepted the tender of W. H. Baughan & Co. 
for wiring work at the library at £64. 

Launceston (Tasmania) Tramways committee have accepted the 
tender of the Brush Co. for tramcar trucks, £1,122; the Australian 
General Electrie Co. for motor equipments, £3.206, and Hadfield's 
Steel Foundry Co. for points and crossings, £2,120. 


Electrically-driven Motor Vans.— At the meeting of London County 
Council on Tuesday the Fire Brigade committee submitted a report 
on the tenders received for the supply of three clectrically-driven 
motor (escape) vans. The tenders were :— 

Electric Vehicle Co., £825 each; Merry weather & Sons, £947. 16s. 8d. 
each (including £91 for Tudor batteries and £280 for spares); '* Cedes ” 
Electric Traction Co., £1,044. 18s. 11d. each (including £380. 9s. 3d. for 
Spares) ; Н. Simonis & Co., £1,046 each ; Crompton & Co., £1,048 each 
(including £66 for Tudor batteries). 

Up to the present, the report states, no electrically-driven appliances 
have been purchased for use by the London Fire Brigade, although 
such appliances have for some time past been in successful operation in 
the principal cities of Europe. The first cost of electrically-driven was 
somewhat higher than that of petrol-driven appliances, but the wear and 
tear were less, and this was to be expected if new batteries were provided 
from time to time. The chassis and motors should last much longer than 
those of petrol-driven appliances, Having carefully considered the 
tenders, the committeo were of opinion that the interests of the Council 


would be best served by the acceptance of the tender of “ Cedes ” Elec- 
tric Traction Co., owing to the special type of vehicle offered by the 
company and the wide experience possessed by it in that class of work. 
The company proposed to sublet the supply of the chassis and wheel 
motors to the Austrian Daimler Motor Co., and the supply of the batteries 
to the Tudor Accumulator Co. The committee recommended that three 
vehicles be obtained from the '' Cedes " Co., but consideration of the 
matter was postponed. 

Ship Lighting.—Messrs. W. C. Martin & Co, Glasgow, have 
received orders from Messrs. Swan, Hunter & Wigham Richardson 
to supply and fit electrical installations for the two new steamers 
building for the Cunard Company. The installations will have a large 
number of lights and motors, and will be fitted similar to the equ'p- 
ment supplied by the same firm for the * Mauretania." Messrs. 
Martin & Co. have also contracted to supply the electric installation 
for the new Anchor Liner “ Cameronia," and several of the new 
steamers recently ordered for the British India Steam Navigation 
Co., two steamers for the Harrison Line of Liverpool, a large passenger 
liner for Italian owners and other vessels, making a total of electrical 
plant in hand of over 2,000 н.р. 

* Nesdrum °° Boilers and the Admiralty.—Messrs. Richardsons, 
Westgarth & Co., Middlesbrough, have received intimation from the 
Admiralty that their name has been placed on the Admiralty list of 
approved water-tube boiler makers. 


Commonwealth Tenders.—' The Public Works Department (N.S.W.) 
have accepted the tender of Standard-Wavgood (Ltd.) for supply of 
an electric goods lift for the General Post Office, Sydney. 

The Postmaster-General's Department (N.S. W.) have accepted the 
tenders of the Western Electric Co. for supply and erection at Sydney 
telephone exchange of two incoming junction sections of common 
battery switchboard at £2,050; F. Zwicker & Co. for 26,000 porcelain 
insulators at 31d. each; and Jas. Paton & Со. for 4,000 porcelain in- 
sulators at 3d. each. 


BUSINESS NOTICES. 


Owing to the rapid increase in their business as lift manufac- 
turers, Messrs, Smith, Major & Stevens have found their Battersea 
premises inadequate, and are taking new works, which are now in 
course of erection at Northamptan. 

It is hoped that the new works, which will be equipped on up-to-date 
principles, will be ready for occupation in the autumn, A portion of the 
staff and a number of workmen will be retained in London, where they 
and their predecessors have been established for 140 years. 

Mr. C. M. Ferguson notifies us that the agreement under which 
Messrs, J. Gordon & Co., 81, Knightrider-street, London, E.C., acted 
as selling agents for his sectional steam superheater has expired, and 
arrangements have been made for all future business connected with 
the superheater to be carried on at 11, Queen Victoria-street, E.C., 
under Mr. Ferguson's personal supervision. 


Messrs. W. Е. Dennis & Co. have been appointed sole agents in the 
United Kingdom for the Karlsbader Kaolin Industrie Gesellschaft (of 
Merkelsgrün Austria), manufacturers of telephone, telegraph and high 
tension porcelain insulators and other porcelain goods for electrical 
purposes. 

Messrs, A. Hirst & Son (Ltd.). makers of the Crescent coal cutters 
and coal drills have settled down in their newly erected works in 
Meadow-lane, Dewsbury. The ргепизез are constructed to allow 
of considerable expansion when necessary. 

The change had to be made on account of the increasing demand for 
the firm s specialities, and at present there are numerous orders in hand 
for Crescent coal cutters. 


Sale by Auction.—Messrs. Horne & Co., 35, Old Queen-strect, 
Westminster, S.W., will sell by public auction at the Royal Arsenal, 
Woolwieh, on Thursday, July 21, at lla.m.. unserviceable and 
obsolete stores, including quantities of iron and steel, brass, copper, 
gunmetal, lead and antimony, zinc, &c., some cable drums, lathes 
and machine tools, electric light fittings, telegraph and electrical 
instruments, &c. Тһе Поз may be viewed at the Royal Arsenal, 
Woolwich. on Monday, Tuesday and Wednesday. previous to and on 
morning of sale. Catalogues from the War Office, Whitehall; the 
Ordnance Office, Tower; and the Ordnance Office, Royal Arsenal, 
Woolwich. See also an advertisement. 


Plant for Sale.—Two gas driven alternator sets of 250 kw. each 
are advertised for sale. 


Agent Wanted.—A German firm manufacturing watertight elec. 
trical appliances requires an agent to sell goods on commission. 


Patents Development.—The owners of British Patent No. 23,378 
(1907). for “‘Improvements in the manufacture of electric resis- 
tances, ’ desire to sell their patent rights orto grant licences, Appli- 
a to Messrs, Day, Davies & Hunt, 321, High Holborn, London, 
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The owner of Patent No. 16,729/1906, relating to “ Dynamo 


electric generators," desires to arrange by licence or otherwise for 
manufacture and for the commercial development of the patent. 


Address Messrs. Herbt. Haddan & Со., 31 and 32, Bedford-street, 
Strand, London, W.C. 


arc lamps and searchlights (other than carbons) (а) £1,028 (deerease £122), 
(b) £6,739 (decrease £1,711); primary and secondary batteries (a) 
£11,849 (increase £1,552), (b) £53,166 (decrease £3,332). Total of elec- 
trical goods and apparatus, other than machinery and telegraph and 
о wire (a) £168,166 (increase £21,623), (b) £1,692,794 (increase 
The proprietor of letters patent No. 28,542/1907, relating to а 
“ Electrical induction furnaces,” desires to enter into arrangements 
for exploiting same. Communications to Messrs, J. E. Evans- 
Jackson & Co., 19 and 20, Holborn Viaduct, London, E.C. 

The proprietors of patent No. 5,203/1907. relating to ‘ Brush 
carriers of clectrie machines" and No. 17.698/1907, relating to 
" Commutators and brush carriers of electric machines," desire to 
enter into negotiations for the grant of licences to manufacture under 
royalty. Applications to Messrs, Carpmael & Co., 24, Southampton- 
buildings, London, W.C. 

** Green Book of London Society." —From Messrs. J. Whitaker & 
Sons, London, we have to acknowledge receipt of a copy of this book. 
which forms a directory of the court, society and political and official 
world of the United Kingdom. Besides giving a quantity of in- 
formation on matters affecting literature, art, science, sport, the 
drama and many other subjects, those who have occasion to refer 
to works of reference of this nature will find the book so well arranged 
that the information it gives can be turned up with facility. There 
is included a list of foreign titles borne by British subjects—in fact, 
much of the information here available is that which is omitted from 


many other books of a like nature. The published price of the 
* Green Book ” is 53. net. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Frank Sheppard, electrician, 4, Haslett-road, Kensington, London, 
has been adjudicated bankrupt. 


A receiving order has been made against Ernest Albt. Thorn, elec- 
trical engineer, &c., 22, Mossbury-road. Clapham Junction. London, 
S.W. First meeting of creditors July 21 at 132, York-road. London, 
У.Е. Publie examination Aug. 4 at the Court House, Wands- 
worth, S.W. 

An application for the discharge of Geo. К. Spivey, formerly elec- 
trical engineer, Market-place, Wakefield, and Bradford-road, Batley 
Carr, will be heard on Aug. 9 at the Court House, Wakefield. 


A dividend is to be paid to creditors of Alan McAlpin (trading аз 
MeAlpin & Co.). electrical engineer and contractor, 44, Cank-street, 
Leicester, and Cumbergate, Peterborough. Claims to Mr. L. V. 
Wykes, 24, Friar-lane, Leicester, by July 25. 

A meeting will be held on Aug. 9 at Broad-street House, London, 


E.C., to receive an account of the winding up of the Britannia Elec- 
tric Lamp Works (1905), Ltd. 


The Alliance Electrical Co. (Ltd.) is being wound up voluntarily 
for purposes of reconstruction, Mr. H. Marriott is liquidator. The 
liquidation is solely for the purpose of a re-arrangement of capital. 


and all creditors will be paid in the ordinary course at the company 3 
offices, 23, Grafton-street, London, W. 


The Holiday Season.— Our readers are reminded that the Great 
Central Railway (Publicity Dept., 216. Marylebone-road, London, 
N.W.) have ready their A B C Programme of holiday arrangements, 
which can be obtained free by request. Much information concern- 
ing the numerous holiday and rest resorts on the company's extensive 


system. for which specially low fares are quoted, are set out in the 
programme. 


Deed of Assignment.—A dividend is to be paid under a deed of 
assignment executed by W. P. Theerman (trading as W. P. Theer- 
man & Co.) electrical engineer, 263, Oxford-strect. Manchester. 
Claims to Mr. G. E. Cor field, Balfour House, Finsbury-paveinent. 


London, E.C., or to Mr. P. Gregson, 44, Brown-street, Manchester, 
by July 16. T 


CATALOGUES, &c. 


“ FREEZOR ” Evectric FANs.-——We have received from the General 
Electric Co. a сору of their new catalogue dealing with this seasonable 
subject. It is prefaced by а general description of these apparatus 
which is followed by details; electrical, mechanical and financial, of 
the various types of desk, ceiling and exhaust fans, as well as of that 
very useful apperatus the ^* Bandy " punkah. 
all sizes ond are also designed to suit all pockets, 


COMPANIES' MEETINGS AND REPORTS. 


= 
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Electric Construction Co. (Ltd.) 


The seventeenth annual general meeting of this compiny Was held 
ve-terday (Thursday), under the presidency of Мг. WALTER 5. B. 
McLaren, М.Р. | 

The SECRETARY (Мг. David Willock) having read the notice 
convening the mecting and the auditors’ report, 

The CHAIRMAN said : Gentlemen, the accounts we submitto-day, 
while not so favourable as we anticipated at this time last year 
are not unsatisfactory having regard to the conditions which have pre 
vailed. 1 told vou at our last general meeting that volume of business 
was the crux of the situation, and Гат sorry to say that our hopes of 
maintaining the larger output of last year have not been fulfilled, How- 
ever, there are not wanting many indications that the effect. of the 
introduction of metal filament lamps is now passing away, aud this, 
coupled with the general improvement in trade, justifies us in expecting 
a greater demaud for electrical machinery during the present year 
While, however, we have suffered like the vest of the trade froma diminu- 
tion in the velume of business, I feel confident that we have not su Ќегей 
more proportionately than our competitors, and, judging from our 
balanec-sheet as compared with theirs, I should say we have suffered 
less. It is a pleasure to be able to assure vou that the work we turn out 
gives complete satisfaction to our customers, many of whom come t9 
us over and over again, because they know that our work is absolutely 
reliable. We send machinery to all parts of the world, and have orders 
from Government Departments under the most severe specifications 
and tests that can be devised. We do not shrink from these, for we 
can hold our own against any other manufacturer, both in excellence 
of dexign and perfection of work. You will readily realise that any 
diminution in orders is at once reflected in the manufacturing protit. 
because, as | have told you more than once, we cannot look for any 
further reduction of importance in our standing charges. These con 


tinue, however, to receive the closest attention, and a moderate saving 
was effected during the past vear. 


The fans are made in 


Mopeis.—-I'wo catalogues are to hand from Messrs. Bassett, 
Lowke (Ltd.), which deal with model aeroplanes and small acroplane 
motors, and model yachts and electrically operated model torpedo 
boats, warships, Atlantic liners, &c. Some of the latter are most 


elaborate and are listed as high as £45. All the models are to 
scale, 


Imports.—The following are official values of electrical machi- 
nery, material and apparatus imported into this country (a) during 
June, 1910, and (b) during the current year from Jan. 1 to June 


30, with the increases or decreases compared with the correspond- 
ing periods of 1969:— 


Electrical machinery (a) £46,350 (increase £4,806), (b) £279.432 (in. 
crease £46,605 ; telegraph and. telephone cables (а) £11,168 (decrease 
£10,437), (b) £72447 (increase 50,772); telegraph and telephone appa- 
ratus (а) £14,424 (decrease £3,310), (Б) £89,102 (decrease £3,753); other 
electrical wires and cables, rubber insulated. (a) £30,323 (increase 
£23,113), (b) 499,315 (increase £10,279); with other insulations (a) 
£1,738 (decrease £6,693), (b) £14.575 (decrease £39,233) ; carbons (a) 
£10,173 (decrease £693), (b) £68,033 (increase 42,50); glow lamps (а) 
£41,755 (increase £9,751), (b) £269,565 (increase £52,327); arc lamps 
and electric searchlights (a) £252 (decrease £29), (b) £1801 (decrease 
£7,025): parts of are lamps and searchlights (other than carbons) 
£5,395 (decrease £86), (р) £35,643 (increase £7,916) : primary and secon- 
dary batteries (a) £3.233 (decrease. £97), (b) £20,571 (decrease £3,962). 
Total of electrical косах and apparatus, other than machinery and tele- 
graph and telephone wire (а) £128,295 (increase £11,726), (b) £720,827 
(increase £86,280). 


Exports.—The exports of electrical machinery, material, &c. (a) 
during June, 1910, and (b) during the current year from Jan. 1 to 
June 30, and the increases and decreases compared with the cor- 
responding pericds of 1909, are as follows:— 

Electrical machinery (а) £150,710. (increase £22,863), (b) £719.423 
(increase £11,762); telegraph and. telephone cables (а) £29,773 (in- 
crease £18.624), (b) £900,094 (increase £701,666); telegraph and tele- 
phone apparatus (a) £16,104 (decrease £12,813), (b) £81,907 (decrease 
£41,527) ; other electrical wires and cables, rubber insulated (a) £26,983 
(increase £10,366), (b) £199,363 (increase £72,586) ; with other insulations 
(a) £30,987 (decrease £11,857), (b) £144.496 (decrease £3,143) ; carbons (а) 
£1.249 (increase £410), (b) £8,662 (increase 51.462); glow lamps (а) 
£11.322 (increase £5,701), (b) £62.8V7 (increase £27,597) ; arc lamps and 
searehlights (a) £1,654 (increase £554), (0) £9,420 (decrease £125) ; parts of 


While svmpathising very fully with 
the ordinary shareholders in the absence of a dividend (and those of us 
on this side of the table are among the greatest. sufferers), 1 must con 
gratulate them upon the strong financial position of the Company. and 
| think vou will recognise that to have strengthened our position as WE 
have done during such troublous times proves the wisdom of the policy 
pursued by the Board. We have now no loans of any kind, our reat 
sable assets are many times greater than our current liabilities, and we 
are in a position to pay prompt cash for al! that we buy, and so command 
the best. prices and discounts which prevail. Moreover, we have heen 
able to redeem on favourable terms £40,000 of our second mortgage 
debenture stock, and an annual sum of £1,800, hitherto paid as interest, 
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will become available for dividends. "The stock will be kept alive for 
the purpose of re-issue, if required, but the board do not at present 
foresee any necessity for this. Out of the surplus arising from the 
redemption we have placed £10,000 to the credit of general reserve fund, 
and we have a further substantial amount at the credit of a suspense 
account. In 1908 an action was brought against the company bv a 
German firm for alleged infringement of a patent. The board obtained 
the advice of one or two leading experts, and were advised that there 
was no subject matter for a patent in the plaintiffs’ specification. Being 
desirous, however, of avoiding litigation, the board entered into negotia- 
tions with the plaintiffs for a licence, but as reasonable terms could not 
be obtained the action was allowed to proceed. After extraordinary 
delay on the part of the plaintiffs, the case came before Mr. Justice 
Parker at the end of January of this year, and judgment, with costs, 
was given in favour of this company on all the issues. An appeal, 
however, has been lodged by the plaintiffs, which it is expected will be 
heard towards the end of this month. Pending the conclusion of this 
litigation, the board have, as I have already said, credited a sum to а 
suspense account. The items in the profit and loss account being all 
strictly comparable with those of last year, it is not necessray for me to 
go through them in detail. 1 may draw your attention, however, to a 
saving in debenture interest of £825 (which, as 1 have told vou, will be 
increased to £1,800 this усаг) and also to a reduction of £597 in gencral 
charees. J now move the adoption of the report and accounts. 

The MAN AGING DIRECTOR (Mr. James Gray) briefly seconded the 
resolution, which was carried unanimously. 

The retiring directors (Sir James Pender, Bart., and Mr. Philip Edward 
Beachcroft) and the retiring auditors were then re elected, and the 
proceedings terminated. 


— 


Chili Telephone Co. (Ltd.) 


The twenty-first ordinary general meeting was held yesterday (Thurs- 
day) under the presidency of Мг, GEORGE KEITH. 

The SECRETARY (Mr. Edmund Petley) having read the notice con- 
vening the meeting and the auditor's report, 

The CHAIRMAN said: The report shows that our. business 
in Chili has continued its general progress during the past. усаг. 
The improvement shown has been due principally to the general com- 
mercial activity in the large centres ef Santiago and Valparaiso, where the 
bulk of our business Бек, and in а lesser degree to the year's good harvest 
and the general prosperity in the Central and Southern agricultural 
districts, while in the districts of Iquique and Serena little or no progress 
has been made iu consequence of the depressed state of the nitrate and 
mining industries. ‘The value of the currency, in which our revenue is 
collected, remained throughout the year low and practically steady at an 
average rate of exchange of 1034. Ав a result the curreney revenue in 
Chili shows an increase for the vear of 8 per cent., while the working 
expenditure comes out at 50 per cent. of the revenue or 2 per cent. more 
than it did last усаг, The inercase in the rate of working expenses was 
due to the higher price of materials and to the advancing cost of living, 
which involved an increase in salaries and wages. The income in Chili, 
When converted into sterling, shows an increase for the year of £2,713, 
and interest on investments and the year’s cash balances is £453 more. 
Taking transfer fees into account, the gross income amounts to £41,685, 
or £3,171 more than last усаг. The total charg> against income 
amounts to £3,415, or an increase of €228. The balance profit was £38,270, 
Which, after providing the interim dividend of 3 per cent. paid in January 
and £20.504 for the reserve, enables the Boerd to recommend the pay- 
ment of the usual final dividend of 5 per cent., making with the interim 
payment a total distribution for the vear of 8 рег cent., free of income tax, 
the same as last усаг, and to increase the balance carried forward by 
£166 to £2.987. After providing £727 for difference of exchange and £2,766 
for replacements of plant, the reserveaccount shows an increascof £17,000, 
а: against which £7.179 hasbeen expended оп new additions to the property 
and carried. to the capital expenditure account. ‘The stock account 
shows an increase cf £4,286, duc principally to the requirements of the 
underground work in course of construction, and investments are £5,956 
more, bringing up the total cash reserve invested in outside securities to 
£35,774. As regards their property in Chili, besides the ordinary 
extensions, due to joining up new subseribers, 19 new offices have been 
opened during the vear in the small towns of the Central and Southern 
districts. The trunk lines have also been increased and extended to meet 
the growing requirements for inter-town communication. The work of 
Placing the wires underground in Santiago has been very much advance] 
during the усаг. Some of the cables have been laid and the sub- 
seribers’ lines transferred to them, which is gradually relieving the con- 
gestion of cverhead wires in the centre of the city. They were considering 
the advisability of capitalisinz a part of the reserve which has been in- 
vested in the business and of distributing it to the shareholders as fully 
paid-up shares, in order to put the issued capital of the Compeny more 
on a par with the value of the property. I now move the adoption 
of the report and account :. j 

oe ЫХ E seconded the motion, which, after a brief 
REA о е ; a shareholders congratulating the board 
ate и ма ^ TK о the Company, the proposal of the directors 
Plus ot the reserve amongst the shareholders being warmly 
cel qutm мурт e Gal dividend of S per share vas the 
теж ера heat, е i сое director and auditors having been 
pos be Gir Alea of thanks to the chairman and directors, pro- 

у xander Henderson, brought the proceedings to a close. 
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CHILIAN ELECTRIC TRAMWAY & LIGHT CO. (LTD.)—At the mecting 
last week (Mr. L. Breitmeyer said the company’s operations in Santiago 
during the past year showed a substantial improvement compared with 
1908. ‘The tramways had carried 7,000,000 more passengers and the re- 
ceipts had improved by £54,000. The lighting and power department 
showed an increased profit of £34,000. They had placed £32,000 to 
reserve after paying the dividend on the 5 per cent. preference stock. 


CITY & SOUTH LONDON RAILWAY CO.— The directors’ report for 
half-vear ended June 30, states that the receipts amounted to 
£88,832, 7s. 2d., and the cost of working was £42,212. 13s. 11d., leaving 
£46,019. 13s. 3d. profit. Inclusive of balance brought forward, net 
revenue account shows an aggregate of £47,331. 19s. 44. After making 
provision for debenture stock interest, rent charge, and transfering 
£1,500 to rencwal fund, a balance remains of £31,185. 12s. 5d., out of 
which the directors recommend the full dividend of 5 per cent. per annul 
on the preference stocks, and a dividend at the rate of 1} per cent. per 
annum upon the consolidated ordinary stock for the half-year, leaving 
£1,634. 95. 54. to be carried forward. The number of passengers (ех- 
clusive of season ticket holders) carried was 11,407,110 (cumpared with 
11,227,179 in the corresponding half of 1909. The increasing competi- 
tion of the tramways remains unabated, and the electrifying of the 
Brighton Co.’s line from London Bridge to Victoria has not tended to 
increase the City & South London Co.'s receipts between London Bridge 
and Clapham. The admissions to the Anglo-Japanese Exhibition at 
Shepherd s Bush have been adversely affected by current events, and the 
interchange traffic between the tubes and other railways has conse- 
quently fallen below expectations, The directors regret, therefore, that 
owing to these causes, to increases in waces bill and in coal and other 
stores, and to some exceptional repairs, they have no alternative but to 
recommend a diminished rate of dividend on the ordinary stock. The 
ercction of the emergency staircase at the Brighton Co.’s end of the sub- 
way at London Bridge is completed. The Bil promoted by the Metro- 
politan Railway Co. to authorise the construction of a low level subway at 
Moorvate-street to connect the stations of the Metropolitan, G.N. and 
City and City & South London Railways has passed through committee in 
both Houses of Parliament. The contract for the construction of the 
hich level subway between the Bank station of the Company and that of 
the Central London has been placed, and the work will proceed without 
delay. 

GENERAL ELECTRIC CO. (LTD.)— For the year ended March 31 the net 
trading profits and income from investments, &c., were £95,461. 12s. 6d. ; 
deducting depreciation and debenture interest (£27,057. 8s. 10d.) the 
balance was £68,404. 3s. 8d. Preference dividend absorbed £12,500, 
leaving £55,904. 3s. 84. The directors recommend that this be appro- 
priated as follows: Provision for managing directors’ and emplovés' 
bonus £5,590. 8s. 4d., dividend on ordinary shares of 5 per cent. for the 
year £19,395, reserve £22,000, leaving £8,918. 15s. 44. to be carried for- 
ward. This brings the reserve to £158,488. The result of the trading for 
the vear has been satisfactory, and the factories at Witton, Salford, Bir- 
mingham and London have been well employed. The switchgear are 
lamp and small motor departments have been removed from Salford to 
Witton. Peel Works, Salford, are now entirely devoted to the manufac- 
ture of telephone and telegraph apparatus. The directors have thought 
it desirable to carry on these departments as a subsidiary company, and 
part of the assets of these works now appears under investments. 


GRINDELL-MATTHEWS WIRELESS TELEPHONE SYND. (LTD.)—At 
the statutory meeting on Wednesday, Sir J. Clifton. Robinson. said, 
having regard to the exceptional character of the undertaking, and with 
a view to conserving the interests of the shareholders, № had not been 
deemed desirable to issue more shares than were necessary for pro- 
viding funda for their immediate requirements. Negotiations were in 
progress for the sale of certain foreign rights of the syndicate. Repre- 
sentatives of several public bodies had come over from the Continent, to 
have the telephone explained to them, and he had been informed that 
their experts had expressed themselves satisfied. with the demonstra- 
tion. The board proposed to make it a condition of the acquisition of 
any of the company's foreign rights that the purchaser should subscribe 
for a holding in the present svndicate, thus maintaining ap interest in it. 
They had just completed their works on the Bristol Channel. 

MADRAS ELECTRIC SUPPLY CORPN. (LTD. )--1n the report for 1909 the 
board express regret at the death of Sir Ralph D. В. Moor, one of the 
directors. The construction contract is now practically completed, 
although the plant has not yet been officially taken over from the con- 
tractors. Tramway supply commenced on Jan. 12 last. The board have 
placed the whole of the working eosts up to Dec. 31 last (less receipts) to а 
suspense account, which will be written off by instalments out of future 
profits. On April 3, when the supply from the permanent plant com- 
тепсей, the equivalent of 5,200 8 c.p. lamps was connected to the mains 
and at Dec. 31 the equivalent number was 29,057. with 4,562 more await. 
ing connection, and at the date of the last report (June 16) the number 
had increased to 40,981, with 5,105 awaiting connection. The tramway 
demand is equivalent to 16.666 lamps. The licences applied for by the 
company to enable a supply of electricity to be made to the Port Trust at 
Madras and to Fort St. George have been granted, and supply has com- 
menced. Applications are frequently being received for extensions of 
mains for supply of current to new consumers. In order to meet the out- 
lays required for such extensions, to рау off the loan from the bankers 
and to provide an adequate working capital, the directors propose to 
make an issue of £100,000 of 6 per cent. tirst mort gage debentures, which 
will shortly be offered to the shareholders, 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)— The directors’ report 
for the year ended March 31 states that the gross receipts in the River 
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Plate were £336,422. 4s. 3d., against £287,064. 11s. 8d. for 1908-9. De- 
ducting expenses in Argentina and London, debenture interest, pre- 
ference dividend and interim ordinary dividend, and adding interest, 
&c., there remains £05.557. 18s. 3d., added to £5,138, ls. 54. brought 
forward, making £100,695. 195. 84. After making the proposed appro- 
priations, the directors recommend a final ordinary dividend of 5 per 
cent., making 8 per cent, for the vear (tax free), and that the balance of 
£4,633. Өз. 8d. be carried forward. The steady and satisfactory increase 
of the business necessitates the introduction of further capital, and it is 
therefore proposed forthwith to make а fresh issue of 40,000 ordinary 
shares to the ordinary shareholders at раг. For this purpose an increase 
in the nominal capital will he required, and a resolution to that effect 
will be submitted at the forthcoming meeting. 
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NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


G. W. CLARKE & CO. (LIVERPOOL) (LTD.) (110,694) —Rev. July 5 
capital £1,000 in £1 shares (250 deferred), to take over as а going concern 
the branch business ef electrical engineers carried on by the Walsall Elec- 
trical Co. in Liverpool, to acquire from G. W. Clarke the benefit of certain 
licene’s and inventions relating to appliances and devices for indicating 
and recording temperature and otherwise. Private company. First 
directors, E. В. Barron (chairman) and G. W. Clarke. 

CONTRAFLO CONDENSER & KINETIC AIR PUMP CO. (LTD.)—Reg. 
June 18, capital £80,000 in £1 shares, to carry on the business of inventors, 
dealers in. patents. engineers, founders, mechanicians, &e., to acquire 
invention relating to the manufacture, production, treatment, applica- 
tion and use of boilers, engines, condensing, pumping and cooling plant, 
&e., and to adopt certain agreements, &e. First directors D. B. Morrison 
and C. W. Milne. Reg. office, З and 2, Crown Court, Old Broad-strect, 
London, E.C. 

DRILLS (LTD.) (110,603)— Reg. July 5, capital 2,000 in £1 shares, 
to carry on the business of engineers, founders, manufacturers and 
patentees of electric and other drills, and to adopt an agreement between 
R. S. Crawford and J. Scott for the acquisition of electric mining drill and 
other electrically driven pereussive tools, instruments, &c., and patents 
in respect thereof, Private company. First directors, В. N. Crawford 
and J. Scott (provisional). 

ELECTRIC FURNACES & SMELTERS (LTD.) (110,576)— Reg. July 4, 
capital £5,000 in £1 shares, to carry on the business of smelters, refiners, 
treaters and amalgamators of ores and other metalliferous and mineral 
substances, manufacturers of electrical or other furnaces for smelting, 
&с. Private company. Ree. office, 110, Cannon-street, London, B.C. 

ENGINEERS’ STANDARDISED PUBLICATIONS ASSOCIATION (LTD.) 
(110,652)—Rey. July 7. capital £2,000 in £1 shares, to take over the 
business of agents for the classification and distribution of manufac- 
turers’ trade circulars and price lists of engineering requisites carried on 
by F. Samuel and J. D. B. Innes as the Engineers’ Standardised Publica- 
tions Association. Private company. First. directors, F. 
J. D. B. Innes and J. C. Butler, 

HIGH-SPEED PRINTING TELEGRAPH СО. (LID.) (110,630)—Reg. 
July 6, capital £2,000 in £1 shares, to carry on the business indicated by 
the title. Private company. В. Warner, of 10, Walbrook, London, B.C., 
is the first seeretary. 

NOKES & ‘CANNON (LTD.) (110,444.)— Reg. June 28, capital £2,000 in 
£1 shares, to carry on the business of engineers, founders, smiths, machi- 
nists, &c., an | to adopt an agreement with Е. S. Nokes and J. J. Cannon 
for the acquisition of the business of mechanical and electrical engincers 
formerly carried on by E. S. Nokes at Leicester as Clerk & Nokes. Pri- 
vate company. First directors, E. 5. Nokes and J. J. Cannon. 
office, Canning-street, Leicester. 

PHCNIX ILLUMINATED ADVERTISING SYND. (LTD.) (110,120.)—R ej. 
June 27, capital £2,000 in €] shares, to carry on the business of adver- 
tisers, advertising agents, manufacturers of advertising appliances, sup- 
pliers of electricity, &с. Private company. 

THOMAS BRITTAN (LTD.) (110,549.)—Reg. July 1, capital £500 in 
£1 shares, to take over the business of telegraph, telephone and electrical 
instrument manufacturers and telegraph engineers carried on by W. T. 
Brittan and T. E. Want as Thomas Brittan. Private company. First 
directors, W. Т. Brittan, T. E. Want and Е. W. Cairns. Reg. office, 

34, Risinchill-street, Pentonville, London, №. 

WITTON, JAMES (LTD.)—(110,693)—Rey. July 8, capital £6,000 in £l 
shares (2,000. preference), to carry on the business of manufacturers of 
and dealers in electrical driving equipments for printing, textile and 
paper-making machinery, electric blowers, flexible couplings, &e., and 
to adopt agreements with the General Electric Со. and Н. У. James. 
Private company. First directors, H. V. James, А. H. Railing anl 
А. 1. 5. Baron. Reg. office, 71, Queen Victoria-street, London, E.C. 


STATUTORY RETURNS. 


CHISLEHURST ELECTRIC SUPPLY CO. (LTD.)—In return to May 2 


capital is £15,000 in £5 shares. АП shares taken up and paid for in full. 
Mortgages and charges, £10,000. 


Samuel, 


Reg. 


DOWSING RADIANT HEAT CO, (LTD.)— According to return dated 
All shares taken up. £1 per share 


Nov. 5 capital is £12,000 in £1 shares, 


called up on 6,970, 5s. per share on 5, and nil on 25. £6,971. 5з. paid. 
5,000 shares considered аз fully paid. Mortgages and charges, £9,971 
debenture stock, 

BLECTRIC SIGN & GENERAL ADVERTISING CO. (LTD.)—Return to 
March 30 gives capital as £5,000 in £1 shares. 2,000 shares taken up. 
£1,000 paid. £1,000 considered as paid. Mortgages and charges, nil. 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)— According to return 
to April 13 capital is £55,000 in 25,000 preference shares of £1 each and 
6,000 ordinary shares of £5 each. 15,976 preference and 2,802 ordinary 
shares taken up. £29,988 paid, including £2 on two ordinary shares for- 
feited. Mortgages and charges, £25,000. (165 preference shares have 
been allotted for cash since date of above return.) 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD )—In return to March 22 
capital is £1,500,000 in 200,000 ordinary and 100.000 preference shares 
of £5 each. 200,000 ordinary and 76,121 preference shares taken up. 
£5 per share called up on 195,936 ordinary and 76,121 preference. 
£1,360,285 paid. Mortgages and charges, £482,000. 

A. REYROLLB & CO. (LTD)— Return to April 5 gives capital as 
£40,000 in £1 shares (20,000 preference). 17,500 ordinary and 19,019 
preference shares taken up. £1 per share called up on 10,500 ordinary 
and 19,019 preference. £29,519 paid. £7,000 considered as paid on 
7,000 ordinary. Mortgages and charges, £14,400, 


MORTGAGES AND CHARGES. 

MORRIS & LISTER '(LTD.)— Particulars of £3,000 debentures, created 
by resolutions of June 2 and 21, 1910, filed pursuant to sec. 93 (3) of 
Companies (Consolidation) Act, 1908, whole amount. being now issued. 
Property charged, company's undertaking and. property, including un- 
called capital. No trustees. 

SUNBEAM LAMP CO. (LTD.) —Issue on June 30 of £6,250 debentures, 
part of a series of which particulars have already been filed. 

TELEGRAPH & TELEPHONE INSTRUMENTS (LTD.)— Particulars of £600 
debentures, created June 20, have been filed ; amount of present issue 
£500. Property charged, company's undertaking and property, present 
and future, including uncalled capital. No trustees. 

RECEIVERSHIP. 

MAXIM ELECTRICAL CO. (LTD.)—Notice of appointment of H. J. 

Morland, of 3, Frederick’s-place, Old Jewry, E.C., as receiver, on June 4, 


under powers contained in indentures dated March 9, April 2 and Oct. 29, 
1908, has been filed. 


CITY NOTES. 
РЕ 6 

MEMORANDA (July 14).—Bank rate 3 per cent. (since June 9, 1910). 
Price of silver, 254. per oz Consols 8111 —824 for money; 82—82} 
foraccount. Consols Pay Day, Aug. 4; Stock and Shares Continuation 
Days, July 26 and Aug. 10; Ticket Days, July 27 and Aug. 11; Pay 
Days, July 28 and Aug. 12; Mining Shares Carry Over Day, July 25. 

Рвісез or МЕТАІЗ (London).—Copper, cash, 534; three months, 
54. Lead, English, 124—134; foreign, 12%. Spelter, 223. Tin, 
English, 147—149 ; foreign cash, 140;; three months, 143. Iron, 
Cleveland, cash, 48/94, three months, 49,7. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
directors have declared the usual interim dividends upon the 4} per cent. 
preference and the 6 per cent. second preference shares (less tax) for the 
half. vcar to June 30, and also an interim dividend on the ordinary shares 
at the rate of 5 per cent. per annum (less tax) for the same period. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)-—The director: 
have declared an interim dividend on the ordinary shares of 6s. per s hare, 
less tax. 

DIRECT UNITED STATES CABLE CO. (LTD.)—The Board has resolved 
to recommend a final dividend of 4s. per share, together with a bonus of 
Эх. per share (both tax free), such dividend and bonus to be pavable on 
and after the 30th inst., and meking, with the three interim dividends 
already paid, a total distribution of 4* per cent. for the year ended 
June 30, after placing £5,000 to reserve and carrvins forward about 
£1,783. The transfer books will be closed from the I?th to the 25th tnst 
pueclusive. 

PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD.) —The directors 
announce a dividend on the ordinary shares at the rate of 8 per cent. for 
the half-vear ended Мах 31. The reconstruction of the old mule tram- 
ways and certain improvements to the lighting svstem were completed m 
1903 by the contractors, Messrs. J. G. White & Co., of London. and in 
1909 the company purchased a majority of the shares in the other 
electric supply company in Para. The gross receipts for 1909 were 
£225. 917 (againft £205,311 in 1903); the operating expenses £120,310 
(aginst £152,037) ; and the surplus was £60,500 (against 716,214). 
The first half of the current year shows cabled net earrings of 
£62,360, representing an increase over а similar period in 1909 of £13.253. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed July 27 a special settling day in, aud have granted a quotation 
to 30,000 £1 fully paid vendors’ preferred ordinary and 90,000 £l fully 
prid vendors’ deferred ordinary shares of the National Tcl writer Co. (Ltd) 
The committee have also ordered £1,000,000 4! per cent. first and gencral 
mortgage 30-year bonds (issued in Amsterdam) of the Now York Tel phone 
Co. 

TELEGRAPH'CONSTRUCTION & MAINTENANCE CO. (LTD.)—The transfer 


books will be closed from 11th to 19th inst., inclusive, preparatory ui 
payment of an interim dividend of 12s. per share. 
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HUNE ko, 
A Clearing House for Goods in London. 

WE do not doubt that the man in the street, when he 
receives a parcel, or a box of goods, has but the faintest 
idea of the amount of labour that has generally been spent 
upon directing that parcel, or box, to its destination. It 
is only necessary to look at a map of London on which the 
goods stations and goods depots of one kind and another 
are marked to realise what a large area is taken up in 
the process of sorting. This large area postulates a very 
inefficient process. А small sorting establishment 1$ easy 
10 its manipulation, but the larger the depot the greater 
the difficulty in this direction. The chief trouble is that 


the difficulty of working does not increase merely in the 


same proportion as the number of parcels handled, but in- 


Creases in а considerably greater ratio, just like the handling 


of calls in a telephone exchange. Consequently any 
difficulty which now exists will not be diminished, if our 
present system be maintained, but will be much intensified 
as time goes on. So far the method adopted seems to be 
the most primitive, consisting simply of manual sorting, 


and no amelioration can be expected so long as this method 
13 retained. | 


L-———]— ——— M————————————————ÀMÓÁ——— 
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.IN another column we give an account of the solution 
proposed by Messrs. A. W. GATTIE and А. С. SEAMAN. 
The broad principle of belt conveyors is quite familiar, 
but such a principle does not go far enough. It is almost 
necessary that the belt conveyors should be endowed with 
some form of discrimination if an effective system is to be 
evolved. The ingenious devices of Messrs. GATTIE and 
SEAMAN appear to meet the need in this respect, so that it 
becomes only necessary to set a form of controller where 
the parcel is dispatched, and the parcel will then travel to 
the required point on the sorting floor, where all parcels 
for the same destination would thus be collected. Ап 
examination of the scheme shows that what is required is 
quite feasible in principle, and we therefore hope that a 
serious attempt will be made to proveits claims in practice. 
Mr. GATTIE is ambitious in coming forward with the sug- 
gestion to have a huge clearing house for goods for the 
whole of London. Such a scheme is magnificent in con- 
ception, but we may, perhaps, be pardoned for saying that 
we should like to see something on a smaller scale first. 
Everyone who has had experience in engineering matters 
knows that difticulties are almost certain to arise in the 
operation of entirely new plant. These difficulties may be 
merely matters of detail, but nevertheless they give trouble, 
and 16 is more easy to eliminate them on a small scale than 
оп a large one. We would therefore suggest that in the 
first instance Messrs. GATTIE and SEAMAN should make a 
large size model to demonstrate the working of the system, 
after which we hope that financial support will be sufficient 
to enable a clearing house to be erected in one of the pro- 
vincial towns where most valuable experience would be 
gained in proving the feasibility of the London scheme 
proposed by Mr. GATTIE. 


р, сыс 


Electrical Progress in St. Marylebone. 

WE are glad to see by the report and accounts issued 
last week that the Marylebone undertaking has now turned 
the corner and is making a substantial profit after meeting 
all capital charges. A year ago a modest estimate was 
made that the year just closed would show a net profit of 
£1,341, but the actual result has been a net profit of 
£8,482, compared with the debit balance of £3,930 which 
was the result of the previous years working. This result 
must be very gratifying to all concerned. The improved 
position is, no doubt, due to many causes, and among the 
economies which are most noticeable we may mention that. 
although there was an increased output of 1,775,598 
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units, or 19°7 per cent., yet the total expenditure was 
£1,368 less than in the previous year. The costs per unit 
sold have now fallen below 1d., being actualiy 09614. In 
the report reference is made to the bonus scheme in opera- 
tion at the works as being a fruitful source of economy on 
the generation account, We have no details of the par- 
ticular scheme employed, but we do not doubt that much 
can be done by making economies personally advantageous. 
Moreover what is true of the stoker and driver is true in a 
more limited sense of the superior officers ; and doubtless 
for this reason the Electricity Committee have recom- 
mended, provided the output increases by at least 500,000 
units per annum and the cost per unit diminishes by 5 per 
cent., that 6 per cent. of the first £10,000 of the profits and 
9 per cent. on anything beyond this sum should be distri 

buted among the chief officers. Since the success of an 
undertaking of this kind is so essentially dependent on the 
efforts of the responsible officers, it is only fair that when 
good progress is made the staff should benefit, and few of 


us are free from the very human feeling that reward is an 
incentive. 


for the sake of opposing. Restrictive legislation, too, was 
a large factor in the case, for no company could be 
expected to spend money on drastic changes when the 
life of their undertaking had but a few years to run. 
Owing to more favourable conditions, the London United 
Tramways Co. just ten years ago opened an electrically- 
worked section from Hammersmith and Shepherd’s Bush 
to Acton, using the same route over which the old horse 
tram company had worked. Ву degrees, with great 
expenditure of capital and in spite of regrettable tactics 
by the local authorities concerned, the same company 
gradually extended their borders along the principal 
trunk roads in west and south-west London, and even out 
into the surrounding country. Some years after, the 
Metropolitan Electric Tramways Co., in conjunction with 
the Middlesex County Council, laid down several 
miles of line in the northern suburbs, also extending 
outside the county boundaries into the neighbouring 
districts. The authority, however, which has done 
most towards helping the development of electric trac- 
tion in London is undoubtedly the London County 
Council. After acquiring the rights of the existing horse 
tramway companies both in south and north London, this 
authority opened their first electrically-worked section in 
1904. Though we have from time to time found it neces- 
sary to criticise certain actions of the Council, both financial 
and engineering, with regard to their tramway system, 
we have never had anything but praise for the general way 
in which they have carried out their policy in spite of 
opposition, not only emanating from interested local 
authorities (chiefly from the borough councils as the road 
authorities) but from within the Council itself. 


pe ee 


AT the meeting of the Council on Tuesday last it was 
proposed to constuct another 223 miles of track. The com- 
pletion and setting to work of these extensions will prac- 
tically complete a network of lines extending over almost 
the whole of outer London and even into the suburbs and 
country districts beyond, not wholly owned by the Coun- 
cil but working in connection with their system. There 
are now 1134 miles of electrically worked lines in operation, 
as well as 19 miles on which horses are still used. The 
total weekly income from the whole system is £56,700. The 
number of cars employed is 1,200, while 250 more ate in 
course of construction. The number of passengers carried 
during the past 12 months was 451,000,000, practically 
150,000,000 more than were carried three years ago. The 
system is, in fact, still spreading, though not at so rapid а 
rate as was once the case, and when it is complete there 
will be at least 150 miles of electric tramways in operation 


within the county, capable of carrying about 15,000,000 
passengers per week. 


— 

Wk need scarcely remind our readers that the Maryle- 
bone undertaking is severely handicapped by heavy capital 
charges; in fact, this item in the total costs amounts to 
1:42d. per unit sold, so that it is something of an achieve- 
ment to have reduced the selling price to an average of 
3:66d. Moreover, the load factor is distinctly poor, being 
15:7 per cent. though this is a considerable advance on 
13:6 per cent., which was the figure in *907-8. Reference 
is made in the report to the sales department, which has 
been the object of considerable criticism at times. We 
are glad to see it stated that the policy of the Council is 
not to take work out of the hands of private contractors, 
and that in some cases the Council's staff has been with- 
drawn аз soon as it has been found that а contractor was 
already dealing effectively with the work in hand. It 
is also stated that a foir profit has been obtained on 
the work carried out, and that no attempt is made to. 
compete unfairly with private enterprise. In regard to 
hire and hire-purchase, not very much has been done up to 
the present, but the progress that is being made is stated 
to be satisfactory. Certainly, whatever opinions may be 
held in regard to wiring by municipalities, there can be 
very little question as to the importance of carrying on a 
business of hiring out plant if electricity supply is to meet 
effectively the very keen competition by gas. Mr. SEABROOK 
has some hard work before him, but we do not doubt that 
now the undertaking has turned the corner the progress in 
successive years will be very rapid. 

ыы 

Tramway Development in London. 

TEN years ago London was justly the laughing-stock of 
many provincial towns, for it was only just then begining 
to possess electrically-driven tramways, and, in certain 
districts, still relied mainly upon obsolete horse-worked 
cars for travelling from place to place. The reasons for 
this regrettable state of things were many and complicated. 
There existed persons who thought the old methods were 
good enough ; there were also those who wished to see the 
new system introduced, but who wished to make as much 
as possible out of the change; while a third class opposed 


— 


Lonpon may be behindhand in taking up new things, 
but not the most convinced provincial can now say that 
she is backward in tramway matters, The problems that 
have to be faced are not the same as those met with 10 
Liverpool or in Manchester. Unless extensive rebuilding 
is to take place many London streets will always be quite 
unsuitable for tramway working, while, in others, for 
many reasons, cars could not be admitted. To have a 
line laid down either in Fleet-street or Piecadilly would 
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: "T Е ра ths can be 
be unthinkable. Nevertheless, there has been plenty of | во satisfactory that it 18 thought much greater dep: 
room for development in outer areas, and it Loud be | dealt with and that this branch of wireless telegraphic develop- 


| | an ment is a very promising one. It should provide another 
denied that the County Council has seized its opportunity i sorce of revente to manufacturers of all systems of wireless 
in these districts. On certain details of policy it has 


о 75) | ^43 | operation. | 
perhaps laid itself open to criticism, but in spite of this It! Мер London-Paris Telephone Cable.—Some interesting 
has provided London with a tramway system of which we 


preliminary experiments were made on this new telephone 
may well be proud. cable last week by a party of engineers, at the invitation of 
Major W. A. J. O’Meara, Engineer-in-Chief of the Post Office. 
It will be remembered that the cable was recently laid from 
Dover to Cape Grisnez, and as the use of Pupin coils was 
really an experiment (no cable so long as this having yet been 
laid on this principle), the new cable was in general con- 
struction made of precisely the same type as the old cable, viz., 
each core, per naut, consisted of 160 Ib. of copper and 300 Ib. of 
gutta percha ; so that if the new cable proved a failure owing to 
the breaking down of the loading coils, it would be a simple 
matter to cut out these coils, which are spaced 1 naut apart, 
and thus obtain a cable as good as the old one, the cutting out of 
the coils costing a few hundred pounds only. The coils each 
have an inductance of a little over 100 millihenries. The 
object of the experiments was to compare the old and the new 
cables. With this object the cables were looped at the French 
end (Cape Grisnez) and observations made at the English end 
(Abbotts Cliff) by speaking through the looped cable, the 
speaker being in one room and the listener in another room, 
lengths of “ standard cable” being added on until the limit 
was reached at which speech became uncommercial. The 
following results were obtained :— 


——b—9-! - 9—«»———— ———— — — 


Personal.— We understand that Mr. J. H. Rider is resigning 
his position as chief electrical engineer to the London County 
Council, and is joining Messrs. Н. Eckstein & Со. at Johannes- 
burg, in September, his position being an advisory one in regard 
to the large amount of engineering plant in use by the company. 
Mr. Rider's many friends will congratulate him on his new 
appointment, but will be sincerely sorry that his work should 
be so far removed from the metropolis. 


The Late Mr. Harry W. Cox.—It will be seen that а 
proposal is made in our correspondence columns that a fund 
should be provided for further assisting the wife and family 
of Mr. H. W. Cox, the X-Ray enthusiast, whose lamented death 
was recorded in our last issue. А question was asked in 
Parliament on Monday as to whether Mrs. Cox would be recom- 
mended for a Civil List Pension. The Prime Minister said it 
was impossible to make any statement at the present time, but 
he would consider anv representations that were made to him. 

Sir Wm. Crookes and the Order of Merit. Ап announce- 
ment in “ The Times " states that Sir William Crookes wishes 
to thank his numerous friends who have congratulated him on 


receiving the Order of Merit. He hopes they will excuse his | Old Cable. New Cable — ' pium 
kr : v y 
dm "a rep ying ee each, vi р jn ify ng сы ОЪзегуег. | Added length of Added length of new 
ave arrived in such overwhelming numbers that manv weeks standard- calls. standard cable. | cable. 
must elapse before he will be able to clear up arrears of corre- l AEO 
spondence. W. Judd............... ,26 miles symmetrical 40 miles symmetrical) 14 
Wireless Telegraph Developments.—The isolation of the | E: Kingsbury ...26 — ,, E g M. io 
Austrian Lloyd liner “ Trieste,” consequent upon that vessel | w. Duddell "m 24 " aen ., » " 
not being equipped with wireless telegraph apparatus, has | |*55 miles at one aa EN 
called particular attention to the necessity for all vessels | W- Е. Cooper......... [B4 " 5 18 .. symmetrical 24 


carrying passengers being provided with facilities for wireless 
intercommunication with ships at sea and with stations on 
shore. All the principal legislatures of the world are con- 
sidering the subject of the compulsory equipment of passenger 
vessels, and these proceedings tend to show that the system 
is making a great advance. Amongst the manufacturing 
companies which will benefit by this general demand will be 
the parent company over which Mr. Marconi presides, and the 
manufacturing side of that undertaking should take a very 
prominent place in this development. Recently published 
statements show that a number of important equipments 
have been placed in the company’s hands for execution. 
Already most of the important steamship lines have adopted 
Wireless, and of these a large proportion are equipped with 


Marconi apparatus having a range of from 100 to 300 nautical 


* As breakdown limit of hear.ng. 


By “symmetrical” is meant that the “standard cable” 
length was split up, half being connected to each end of the 
telephone cable. It will be seen that the mean gain by the 
new cable was 17 miles of standard cable. Taking a mean 
figure, 21 miles of standard cable was the length that could be 
spoken through when joined up at each end. This means that 
conversation can be carried on at a place over 450 miles 
distant from Dover in England to a place equally distant from 
Calais on the French side, if aerial land-lines are used weighing 
800 lb. to the mile, such as are in use between Glasgow and 
London. The following are details of typical trunk circuits 
from London to some of the more important provincial towns. 


. Standard cable equivalents. | Loss due to 


: МЕ: к dor. M —— — — requirements 
т The effect upon marine Insurance rates is so consider Typical trunk Existing, which Ifsectionsofun-| of local 
able as to prove а great inducement to steamship owners to circuit. include several derground cable | authorities 
adopt this modern and extremely useful means of intercom- short under- were replaced | in regard to 
munication. There is full evidence that these installations ground sections. by open wires. | underground. 
will serve the purpose we have always contended they would London-Liverpool ... 12.5 7.077 5-423 
serve, that of feeding the submarine cable and land line services London-Newcastle ... | 14-07 10-95 4-02 

of the world, and from this point of view a wider interest even London-Dublin каабы 28-01 *26-128 1-882 
than that of the development of wireless telegraphy is con- | London-Glasgow ...... | 15-5 13:158 ‚ 7842 


* Includes 13-7 standard cable miles for submarine cable. 


Some of the observers noticed a very marked improvement, 
as regards clearness of speech, in the new cable over the old 
cable when the cable alone was in circuit. 


Cable Interruptions and Repairs. 


cerned. In other directions the development of wireless 
telegraphy is proceeding. There have been a number of 
Instances recorded of wireless telegraphic communication 
eing successfully carried on between stations erected on the 
Surface and temporarily erected stations in mines and other 


underground situations. We recorded a case only the other 


day at the Chislehurst caves, and now we read in the Berlin Assab—Porim ..... ........ ое Date of Repairs. 
Tageblatt ” of some interesting experiments made by Dr. Malta—tTripoli........ а April 20, 1910 .. — 
Lówy and Dr. Leimbach in the potash mines at Dienenburg. Madagascar— Reunion......... Мау 12, 1910 ... July 18, 1910 
ese Investigators made a series of trials and succeeded with tur idus eee ы 20, D T -— 
Very simple apparatus in exchanging signals at long distances ` Obock — Djibouti.................. dune 24, 1910 .. 


and through several levels of the mines. These signals proved Falmouth— Bilbao............... July 4, 1910 ... J uly 11, 1910 
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Starting Device for a Squirrel-cage Rotor.— According to | Hackney (London) Council have decided to extend their feeder 
the “ Electrical World," it is proposed in а patent issued to | and distributing cables at an estimated cost of £18,364. In order 


Mr. S. В. Bergman to improve the starting torque of a squirrel- 
cage induction motor by providing two end-rings in parallel, 
one of low and the other of relatively high resistance. A 
laminated iron ring mounted on the rotor shaft is so arranged 
that it can be shifted to or from the low-resistance end-ring and 
in this way vary the reactance of this circuit. When starting, 
the reactance of the low-resistance circuit 1s a maximum, and 
more current will be carried by the high-resistance ring than 
by the low-resistance ring, thus reducing the total current and 
increasing the torque. 

Railway Engineers on Electric Traction.—At the Inter- 
national Railway Congress which concluded its sittings at 
Berne last Saturday the modern development of railway 
operation received attention in four reports. Mr. George 
Gibbs, the reporter for America, dealt with electric traction on 
existing steam railroads. Не said that all first costs of con- 
version of steam roads to electric working must be dealt with 
separately, experience being in such cases no guide. He 
presented tables showing that the Long Island line operated 
its electric sections at a cost of 9d. per car-mile. against steam 
traction costs of 1з. 24. Ап interesting report brought up by 
Dr. Gleichmann dealt with the preliminary work necessary 
before the introduction of electric operation on German main 
railway lines. The reporter stated that when it was a question 
of introducing electric traction on large connected svstems an 
alternating svstem would be preferred. The Swiss Federal 
railways, it was stated, were also contemplating the adoption of 
electric traction on their international lines. The Austrian 
State railwavs were reported to have the subject of main line 
electrification under consideration, the proposal being to con- 
vert 2,690 miles of line, within range of available water powers, 
on the single-phase svstem. The discussion on these reports 

seemed to indicate that at no distant date long lengths of 


Continental main lines would be converted to electric work, Electric 


and the single-phase system would be generally employed, the 
power being generated by hydro-electric plants. In Great 
Britain, with cheap coal and but little available water power, 
the subject of main line electrification was not likely to receive 
serious consideration at present. It would involve, in the 
opinion of the speakers, an enormous capital expenditure with- 


to encourage the use of electricity for cooking and heating and other 
domestic purposes, a revised scale of charging, somewhat similar to 
that in use in Marylebone, is to be adopted. 


At a conference of representatives of the Urban District Councils 


of England and Wales a resolution calling attention to the present 
unsatisfactory state of the law with regard to the assessment of 
tramways was passed, and the Local Government Board was urged 
to introduce a bill providing for the assessment of all tramways or 


railways running through or along the public streets at a full net 
annual value. 


An inquiry was held last week at Dundalk by the electrical adviser 


to the Board of Trade, Mr. A. P. Trotter, into the objections made to 


the electricity supply scheme of the Council. 


Keen competition, the scarcity of contracts and the general 
depression in business has adversely affected the past year's financial 
result of Messrs. Crompton & Co. The directors. however, report 
that the outlook gives some sign of improvement, and economies 


that are being effected will, it is hoped. and anticipated. improve 
the general situation. 


At a meeting of the Telegraph Construction and Maintenance Co. 


on Tuesday it was announced that Lord Selborne had accepted the 
position of chairman. 


Legal.—Mr. Justice Neville last week commenced the hearing of 
an action brought by the Attorney-General (on the relation of the 
India Rubber, Gutta Percha & Telegraph Works Co.) against West 
Ham Corporation for a declaration that overdrafts obtained by the 
defendants from their bankers in respect of their electricity under- 
taking were illegal, and that the Corporation were not entitled to 
levy a rate for paying off the overdrafts or interest thereon, and an 
order was also asked for to compel the bank to refund the interest 
already paid in respect of the alleged illegal overdrafts. The hearing 
of the case was concluded on Tuesday, and judgment was reserved, 
but the bank agreed to refund £7.000, money paid to them as interest. 

An important Factory Act suit was argued before the bench of 
magistrates at Houghton-le-Spring last week, the Newcastle-on-Tyne 

Supply Co. being summoned for employing a person to 
carry out work at their electricity generating station who was not 
“ competent " for such employment. The prosecution was under- 
taken by the Director of Public Prosecutions. and the case for both 


parties was skilfully argued by Mr. H. S. Mundahl and Mr. W. 5. 
Burton. 


Companies’ Meetings and Re ports.—The directors’ reports of the 
Mexican Light & Power Co. and the Mexico Tramways Co. give par- 


out any adequate return, For the operation of traffic in dense | ticulars of the progress made with their hydro-electric transmission 
centres of population the advantages of electrical working were | schemes during the past year. 


apparent enough, but main line traffic was on an entirely 
different basis. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Мг. J. Rezelman contributes an article on “ Analysis of Leakage 
Reactance.”’ | 

Last week a meeting of consulting engineers was held, when the 
desirability of forming an association for the protection of the in- 
terests of consulting engineers was considered, and it was definitely 
decided to form such an association. А strong committee, consisting 
of civil, electrical and gas engineers was elected to carry the scheme 
to completion. 


We give an account of the system which Messrs. A. W. Gattie and 


INSTITUTIONS AND SOCIETIES 


eS 


Lectures on Law RELATING TO ENGINEERING.—The Council of 
the Junior Institution of Engineers, in conjunction with the Council 
of the Society of Engineers, have arranged for a course of six fort- 
nightly lectures on * The Law Relating to Engineering.” to be 
delivered by Мг. L. W. J. Costello, M.A., LL.B. (Cantab).Y The 
lecture will be given on October 10th next. 


ARRANGEMENTS FOR THE WEEK. 


INSTITUTION ОР MECHANICAL ENGINEERS. 


A. G. Seaman propose to employ for the mechanical sorting of parcels 
and goods, the object being to centralise such:operations and to 
reduce them to the simplest possible character. 

At the meeting of London County Council last week the Finance 
Committee submitted an interesting report on the life of electric 
generating plant and the periods to be allowed for repayment of 
loans. 

The Council have been recommended by the Highways Committee 
to obtain sanction for the construction of 10 additional tramway 
routes, equal to about 22 miles of single line, at an estimated cost of 
£462,470. 

Hampstead (London) Council have authorised the conversion of 
802 additional gas lamps to incandescent electric lighting. 

Messrs. Mordey & Dawharn have prepared a report on the Torquay 


tramways, in which they express the opinion that the present Dolter 


system could be improved so as to give satisfaction. 


TUESDAY, July 26th. 


10 a.m. Joint Meeting with the American Society of Mechanical 
Engineers at the Birmingham and Midland Institute. Recep- 
tion by the Right Hon. Lord Mayor of Birmingham. @ The 
reception will be followed by the reading and discussion, of 
Papers of mechanical interest. 

WEDNESDAY, July 27th. | 


10а.т. Meeting at the Birmingham and Midland Institute. Papers 
of mechanical] interest will be read and discussed. 


PRIDAY, July 29th. 


10 a.m. Meeting at the Institution of Civil Engineers, Great George- 
street, London, S.W. Papers on “ Electrification of Suburban 
Railways," by Mr. Е. W. Carter: “ Cost of Electrically Pro- 
pelled Suburban Trains," by Mr. H. M. Hobart ; " Economies 
of Railway Electritication," by Mr. W. B. Potter: " Electrifica- 
tion of Trunk Lines," by Mr. L. В. Pomeroy ; and“ Electrificae 
tion of Railways," by Mr. G. Westinghouse. 
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.. D, and each of these is divided up into: 
bays. Every alternate divisional floor D,, Ds, Ds; is sur- 
rounded by a moving platform or “ belt,” B,, B,, Bs, moving 
constantly in the same direction, as indicated by the arrows. 
Further, round the whole building or floor is another moving 
platform or “ belt ” which moves constantly in the direction 
of the arrow round the whole floor, and every part of this 
platform comes in close proximity to each divisional moving 
platform in turn. The arrival of goods trains and vans may 
be imagined to be below this whole structure ; the contents of 
any van or railway goods wagon being hoisted bodily into 
one of the bays through a suitable well, the choice of the bay 
being governed by the convenience of the moment. Suppose 
that a batch of parcels has been delivered at M by one of the 
and each item has to be sorted and transferred to one 
of the various points of the main floor A, from whence they 
are despatched to their various destinations. It may be 
desired, for example, that all parcels, or goods of any sort, 
for Croydon shall be brought to the point N. Now it is clear 
that four transfers will suffice to bring a parcel from M to N. 
All that is necessary is, first, to transfer the parcel or bale to 
the divisional belt В,, thence to transfer it to the main belt 
when the two are in proximity, next to transfer from the main 


belt to the divisional belt B,, and finally to the point N. 
Hand manipulation in this way would not be much of an 
advance, and we have therefore to consider the mechanical 


method of doing the transfers. This may, naturally, be sub- 


indicated at Dy, . 


CLEARING HOUSE FOR GOODS IN LONDON. 


Summary.—An account is given of the means proposed by Messr 
A. W. Gattie and A. G. Seaman for the handling Б о and pares 
owl aud . The means adopted consist essentially of two moving 
реце and ап electric controller which ensures the goods being trans- 
ey from any one point to any other desired point. In conclusion, 

rief ag аг giver о the Pages house " which Mr. Gattie pro- 
poses andling a e goods and р: at i sorti j 
London to reach their destination. parcels that require sorting 1n 


Nus At issue of July 1 we gave a brief account of a lecture by 
Mr. А. W. Gattie before the London Chamber of Commerce, 
in which he advocated the establishment of a " clearing 
house," where all bales, crates and parcels would be sorted 
and whole loads shunted, the handling being effected almost 
wholly by mechanical means. There is no question that an 
enormous amount of delay occurs, and much labour is involved, 
in the primitive method that still holds, and must continue to 
hold, unless mechanical means are developed, for the sorting of 
parcels and goods and sending them on a fresh stage of their 
Journey, inevitably for another sorting before their destina- 
tion is reached. | 

Mr. Gattie pointed out that the present system of having 
large goods stations for the sorting of goods is an unsatisfac- 
tory way of carrying out this work on account of the very 
unwieldy nature of the goods stations themselves, this feature 
defeating their purpose as places of exchange. The primary 
object of a goods station is to provide a meeting place where 
vehicles can exchange their loads from rail to rail or road to 
rail, and vice versa, but at existing goods stations vehicles are 
frequently compelled to remain a good distance apart. Plat- 
forms are sometimes 1,200 ft. long, and, owing to lack of 
design, it is impossible for two vehicles, transferring a load 
from one to the other, to come near to each other, their average 
distance apart being 600 ft. Thus, there is a good deal of 
carting by means of hand trucks over quite considerable 
distances, and these have to be manipulated over areas which 
are very congested. 

The result of having several separate goods stations is that 
many vans are to be found in the streets more or less empty, 
and it is a common thing for vans to wait a long time to pick 
up their loads, either at railway goods yards or at business 
premises, owing to the fact that the parcels must be sub- 
mitted to sorting before they are delivered to the vans. A 
goods clearing house would avoid all this, because the sorting 


would be done at the clearing house instead of at many separate 
v, if a van called for parcels at 


establishments. Consequentl ' 
any premises these would be delivered to the van MS pen 
of destination, and much time would be saved. There woulc 


also be a corresponding improvement in the congested state 


of London traffic. 
The adoption of 
railway companies, 
now occupied by g 
expense in handling goo 
to more efficient use. А great par 


cranes, 


Fic. 1.— DIAGRAM OF FLOOR WORKED BY BELTS. 


Bx, Divisional Belts : A, Main Belt ; 


р,..р,. Divisional Floors; By, Во, 
pa Dispatching Point. 


R = Receiving Point ; 
divided into the means of effecting the actual transfer and the 
means of assuring that the transfer from one platform to 
another shall take place at the exact moment desired. These 
we shall consider separately. 

f time and Means of Transfer.—In order to render the operations: 

ds, the rolling stock could be put | definite, tne moving platforms consist of a series of кш d 

t of the time of гае sera ‘truckers,’ as Messrs. Sanne and pore. E MH eda 
eye А ing, е] is nir ray, and this V изтегт 

stock at the present time Ms Pay dg я n xq thát pda bre apre i 'made from a floor to a trucker 

cker in the other 


j | rains, &c. Mr. Gattie $ : NM 
se E шышы ч ei Board of Trade figures the | or from a trucker in one platform to У т п КА о 
cording to ап Y d agon is only 6 minutes 1 24 | platform. The tray 18 mounted on ba -bearing ове ‚жо 
dies o mobility: OF 4 Ner T E f | work for only 31 | that it will move easily 1n any direction. In a large clearing 
move doing usetu the sorting hall would be, 


hours, i.e., it is on the ach ker in 
p eh could be| house the top of eac trucke 
A. dot of ta reed iae me house | say, 9 ft. lo? and 4 ft. broad, and each tray would be the 


. into à € ; T fud T y A. ; | 2.€. 
saved if the goods trains could be Fun и ней 20° 4 large | same size and designed to carry 5 cwt. ; m ek ( е 
where the goods would be mechanically ys) would be much larger and wou и E 
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benefits to the 


such a system would bring 
; aluable sites 


for, apart from the freeing of у 
oods stations and the saving © 


shunting tra} | | Mia 
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form, and must also be transverse. Thus an oblique motion | towards the trucker. 


is» necessary. This motion is obtained by having transfer 
rollers whose upper surface is slightly below the under surface 
of the tray. These rollers can be magnetised, and if a steel 
tray is above them when so magnetised they become attracted 
by the bottom of the tray, and thus any motion of the rollers 
is transmitted to the tray. Fig. 2 shows the arrangement of 
transfer rollers on a trucker seen in plan, and Fig. 3 is an end 
elevation of а trucker. These do not necessarily show the 
construction that would be adopted, but they serve to show 
the principle. It will be seen by Fig. 3 that the motion of the 
trucker causes a vertical spindle to rotate, carrying a bevel 
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wheel which gears with a pinion п (Fig. 2); and the spindle 
on which this is mounted drives the two pairs of transfer 
rollers р.р and q.q. This drive is coupled up through the 
medium of an electric clutch. The two rollers of either pair 


are excited in series. but only one pair would be in use at one | 


time (although both would be rotating), the choice depending 
on the direction of motion of the trucker to give the necessary 
oblique motion. At the dispatching point M only one pair of 
rollers is required, and these are worked, also through an 
electric clutch, bv shafting in the Бау so as to run at the same 
speed as those on the trucker. 
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Ги; 3. — ELEVATION OF TRUCKER. 


The transter is. ot course, complicated by the motion of the 
Thus in Fig. 4, if AB is the transverse velocity. 


trucker. 


On the other hand, the rollers used on 
the trucker must be those giving motion in opposition to the 
motion of the trucker itself, though the other component must 
still be in a direction away from the dispatch bay. For land- 
ing the tray the obliquity of the rollers would be reversed. 
Actually, it is not a case of uniform motion of the tray, because 
a certain acceleration at starting and deceleration at the finish 
must be allowed. Consequently, what takes place is that the 
rollers on both dispatch bay and trucker are clutched and 


energised at the same moment, and rotate while the trucker . 


із passing over a certain distance, but the speed of the rollers 
is brought up gradually at the beginning and reduced gradu- 
ally at the end of this travel by means of a cam arrangement, 
or some equivalent. The trucker is provided with wiping 
contacts, so that when these contacts are made the rollers are 
electrically in series and will work together if the other con- 
ditions permit. 

Since the main belt runs at 6 miles per hour, t.e., at double 
the speed of the divisional belt, the transfer from a divisional 
trucker to a main trucker, or vice versa,is made in the same 


way and under the same conditions, the relative motion being 
the same. 


The Control.—It will now be seen that the automatic opera- 
tion reduces itself to the closing of electric circuits at the 
desired moment. This is effected by a species of controller, 
or what is better termed a “register”. It must be remembered 
that each bay and each trucker are provided with a number 
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Fic. 4.—DraaramM SHOWING DIRECTION oF MOTION OF 
TRANSFER ROLLERS. 


of rubbing contacts. Suppose, now, that each trucker while 
in its engaged position, $.е., having a load on board, carries 
a register which moves one step forward each time a trucker 
makes contact with a bay. Then it is clear that by setting 
the register back to a suitable number, say, 5 from zero, the 
trucker will travel to the fifth bay before the register is brought 
back to zero, and if the connections for this position are suit- 
ably arranged, a transfer will take place at the bay following 
the fifth. 

It is impracticable, however, for registers to be set by hand 
on each moving trucker, and therefore registers are provided 
at each dispatch point, and the setting of these is automatic- 
ally transferred to the registers on the truckers. This 18 
possible by connecting the registers in series. 

Before going further, it will be well to indicate the form of 
a register in greater detail. In principle, it may be described 
as a ratchet wheel operated by an electromagnet, according to 
well-known methods, as shown in Fig. 5. Let the wheel 
carry an insulating arm, A, which passes through two springs, 
5, forcing them apart. This may be taken as the zero position 
of the register. If it is moved round, the springs are 1n 
contact and a circuit can be completed through them. Let 
the wheel carrv 20 teeth and suppose it is set forward 7 teeth 
from zero. This setting may be done by hand or by a series 


BC the velocity of the trucker, then AC is the resultant velocity | of impulses by passing continuous current through the electro- 


to be viven to the trav. 
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are as shown diagrammatically in Fig. 4, the motion of the 


latter being shown by the arrow, then the rollers in the bay 
must be placed obliquely, as shown, and the rotation must be 


magnet. V intermittently, each impulse causing the register 
to move on by one tooth. Suppose this register to be at the 
dispatch point. There is a similar register on each trucker. 
' The register on the trucker and that at the dispatch point are 
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so connected up that when the trucker makes rubbing contact 
with the dispatch bay they are. іп series with each other and 
with a source of alternating current of low frequency, such as 
5 per second. In the case of the dispatch register the circuit 
is made through the spring contacts 5, but in the trucker 
register this is not so. Assuming that the trucker register is 
at zero, as soon as the trucker makes rubbing contact both 
registers will move round rapidly until the dispatch register 
has come round to zero when the circuit will be broken by 
the springs S being forced apart. In other words, both 
registers will have travelled round 13 teeth, but whereas the 
dispatch register will have returned to zero the trucker register 
will still have to move through 7 teeth before its zero is reached. 
Since 7 was the original setting given to the dispatch register, 
we see that this setting has been transferred to the trucker 
register, and that it will have to make 7 contacts (e.g., at 7 
bays) before it gets to zero. It will be noticed that the trucker 
register is at 13, whereas the dispatch register was at 7, that is 
the complementary number, and it follows that a transfer 
so made must always give the complementary setting. 

Since there are two moving platforms, it is necessary to 
have double registers, the component parts of which may be 
called the bay register and the belt register. The bay 
register is for counting the number of bays passed, and the 
belt register for counting the number of divisional belts 
passed en route. Suppose, for instance, that the dispatch 
point M is in the fifth bay of D, from the end of the 
divisional floor in the direction of travel of the divisional 


Fia. 5.—D1acraM OF REGISTER. 
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the complementary number results, it follows that after the 
first transfer from the dispatching point the bay register would 
show 11 points to run and the main register one point to run. 
But when the transfer to the main belt takes place there would 
be 7 on the bay register and 1 on the main register to be trans- 
ferred. The transfer will, therefore, result in the numbers 13. 
and 19 (supposing the belt register wheel also to have 20: 
teeth). Consequently this second transfer does not give us 
what is required on the main register, but this difficulty is 
easily avoided by the dispatcher setting his register at 19 
instead of 1. The complementary number on the bay register 
does not matter because it does not come into use again until 
after a third transfer, when the number 7 again results. In 
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The trays which arrive at the delivery points proceed very | load ; this feature being a marked advantage оп the system 
slowly to the dispatching points by the tray alleys. These | of any existing goods statlon. 

alleys are operated by live rollers which can be brought toa|  Abovetherailway berths, and running at right angles to them 
standstill, and re-started at will by the operator. It is while | is a series of 12 bridges, each 44 ft. wide, affording access for 
trays are thus slowly proceeding between bays from receiving | road vehicles. 

points to dispatching points that they are unloaded of the | The method adopted would be to provide vehicles, both rail- 
goods they have brought and reloaded with goods they are | way and road vans, with detachable containers. These would 
required to take away. These alleys are marked in Fig. 1, | be hoisted by means of cranes аз soon as the vehicle came into 
and it will be noticed that one end of each is used for receiv- | position, and the contents would be distributed by means of the 
ing (marked R) and the other end for dispatching (marked | automatic apparatus, or, if required, the container would be 
D), so that the circulation of goods and trays is very simple. | transferred immediately on to another railway line. Shunting 
The large shunting platform in the sub-basement of the build- | would be avoided by what Mr. Gattie terms “ trenching.” The 


ing is a large edition of those in the sorting hall. loads would be hoisted by cranes and lowered into the trench 


furnished with two moving platforms moving in opposite direc- 
tions, so that loads deposited by a crane at one point would be 
conveyed to any other point, and thus placed beneath any 
other crane in the building. This trench with its moving plat- 
forms would cross under the railway sidings at each end of the 
building, as indicated in Fig. 6. 

Fig. 7 shows part of а longitudinal section of the clearing 
house. The building is supported by structures of four steel 
columns, each 4 ft. in diameter. The lowest level is the crypt, 
to which reference has already been made ; above this are the 
railway tracks. Above these again are seen the road bridges 
(in section) surmounted by a series of travelling cranes. Above 
the bridges comes the first floor, which is the great sorting hall, 
where the heavy goods (i.e., up to 5 cwt.) would be sorted. This 
floor is similar to that shown in Fig. 1. But there are 48 bays 
to each divisional floor, and the number of divisional floors is 
six. It will be noticed that the bays are staggered so as to 
utilise the belt to the best advantage. The divisional floors are 
88 ft. by 440 ft., and are provided with wells through which 
the goods are hoisted. The system of cranes would deliver 
from the railway tracks to the roadways or vice versa, or to 
this heavy sorting floor. From this floor the small parcels are 
transported by belts to the floor above, which is reserved for this 
lighter sorting work. The top floor contains offices, workshops 
and other accommodation, and as the roof covers 10 acres it 18 
fitting that such an area should be laid out as a garden. The 
cost of the whole scheme, including 2 miles of tunnels for rail- 
way approaches, is estimated at 54 millions sterling. 

In concluding our description of this interesting scheme we 
may mention that the design of the proposed plant for handling 
the goods has been examined by Sir William Preece, who states 
that, in his opinion, the proposal is sound in principle, and 
states further: “ We also think that the mechanical and elec- 
trical arrangements are practical in conception, although pro- 
bably some modification in detail will be found advisable after 
experience of working has been obtained.” Messrs. Waygood 


have also expressed themselves satisfied with the practicability 
of the scheme. 


Details of the Clearing House—The system described is 
applicable in a general way to any establishment in which a 
large amount of sorting 13 carried on, though it is obvious that 
in the case of small parcels the machinery might be much less 
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Fic. 7.—PaART SECTION OF PRoPosED CLEARING HOUSE. 


Hydro-electric Extensions in Canada.—The " Canadian 
Electrical News ” in a recent issue gives particulars of the pro- 


difficulties of acceleration would not arise. Mr. Gattie, how- | posed second power station of the Shawinigan Water & Power 


ever, is ambitious in his ideas, and therefore he discusses the 


Co. 


possibility of handling all London goods (except, for the 
moment, coal and cattle) in a single building, which, by analogy 
with the method followed by bankers, he calls a goods clearing 
house. For this purpose he would erect one huge building, 
through the centre of which Clerkenwell-road would run. This 
building would be 1,144 ft. long by 440 ft. broad, and from 
crypt to roof 180 ft. high, with five water towers 208 ft. high. 
All the railway lines would be connected with this building 
by means of three underground lines, 28 berths being laid in 
the basement of the building, as indicated in Fig. 6, which is 
a diagram showing the general lav out. Thelow est level in the 
building is the crypt, where loads are retained, if necessary, 


pending the arrival of the appropriate train, and accommoda- 


This station will be situated near the present generating 
plant at Shawinigan Falls, on the St. Maurice River, about 
85 miles from Montreal, and will be designed for a capacity of 
75,000 H.P., as against 55,000 H.P. in the case of the existing 
station. It is stated that the Company’s transmission lines, 
which are of aluminium carried on wooden poles, are at present 
the most extensive in Canada, exceeding a total of 400 miles. 
For transmission to Montreal the current, which is generated at 
2,200 volts, is stepped up to 50,000 volts; 3,000 н.р. 18 sup- 
plied to the Montreal street railways, and 15 ‚000 н.р. to the 
Montreal Light, Heat & Power Co. ‘It is of interest to mention 
that the Shawinigan Company supply 25,000 н.р. of water- 
power (undeveloped) to the Northern Aluminium Co., an 


14,000 н.р. of wat to the Belgo- l & Paper 
tion is provided here for 1,000 loads. Each of these loads is | Co. о и Canadan Pup P 


immediately available without the disturbance of any other. 


The greater part of the above power is obtained at 4 
second dam about a mile up the river. 
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America the Leeds & Northrup Co. have lately introduced a recorder 
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у qx the wire is protected from the injurious eflect of gases and mecha- | necessary to calibrate every individual couple, ar 
d d nical strain; it also very quickly attains the temperature of the | calibration may be found to have seriously altered if, by any chance, 
м, У surrounding medium. It в. however, handicapped by the draw- | the couple has been overheated or perhaps over-annealed. 

/ "| ds А К . " Г ; | * = , ° . i ; | . . . 1 
ji. back that quartz devitrities if exposed for any length of time to tem For accurate W ork it оаа ui mannan the eu pe 
КЕ peratures ав high as 1 000°C of a thermo-couple at Q^C., but not infrequently, in what may be 
PEZ g 9 ч " “ye : P av А . as • • 
| D Two new methods of winding the thermometer coils for avoiding | called semi-scientiflc work, it is not easy to control the cold junction 
К trai the wires are shown in the Paper by Waidner and Burgess | temperature. Although it has been customary to halve the difference 
ү. 5 е d to; in which, by means of a modified form of | between the temperature of the head of the thermometer and 0°C. 
ais previously referred 10 ; one 1! s Sen to the wire, and the other, | and to add this quantity to the obtained hot junction temperature, 
m mica frame, à flexible Xu pie Mies in the form of a spiral with- provided the cold junction correction does not exceed 50°С., yet this 
"x due to Northrup, m which stouter 9 Callendar has also designed | js incorrect. a5 the relation of the E.M.F. to temperature 18 not а 
р: р out any support are employed. Prof. Callen@ar vr E | ct, as the Thas been fully discussed bv €. Offenhaus and 
mth | »r id hermometers for medical work. n | straight line. \ А 
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Ernst N. Fischer," who show that the correction depends on both 
the hot and cold junction temperatures and the particular couple. 
Briefly, they show that the true temperature of the hot junction is 
not, starting with the needle at zero (the cold junction having the 
temperature of the room), the temperature which corresponds to the 
millivolt reading, but is found by adding the number of millivolts 
which corresponds to the temperature of the cold junction to the 
millivolt reading. 

(c) For accurate work the conditions imposed upon a potentiometer 
for use with thermo-electric couples are very exacting, and may be 
grouped as follows: (1) If possible, temperatures up to 1,600°С. 
must be read to 0-1°C. with a platinum, platinum-rhodium element, 
0-1°C. corresponding to about ,,,,,,,th of a volt. (2) The poten- 
tiometer coils must be unaffected by leakage from external circuits. 
(This is important where, as is now generally the case, the thermo- 
couple is being used in a furnace which is electrically heated by 
heating coils the P.D. in which may be 100 volts or more, any leakage 
to the potentiometer coils introducing serious errors.) (3) Manipula- 
tion must be simple in order that quickly altering temperatures may 
be followed. 

To meet the above conditions various potentiometers have been 
designed, amongst the most important being those designed by Dr. 
White,+ Dr. Нагкегї and the Cambridge Scientific Instrument Co.§ 
The instrument designed by Dr. White differs from the other two in 
that no bridge wire is employed, the rapidity of action being obtained 
by switches and a direct-reading galvanometer. In the instrument 
designed by Dr. Harker and also in that designed by the Cambridge 
Scientific Instrument Co. the bridge wires are kept as short as pos- 
Bible, being placed in series with a continuous coil of manv sections. 
In the former instrument these sections are introduced by means of 
connectors and mercury cups. in the latter by a switch and contacts. 
The maximum E.M.F.s that can be measured are 21 and 30 millivolts 
respectively, and the minimum, by estimation, 1 microvolt. 

Several recorders of various tvpes have been introduced for use 
with thermo-couples ; amongst others must be mentioned those by 
Pellin, Siemens & Halske, W. Н. Bristol and the Cambridge Scientitic 
Instrument Со. 

In connection with the last-mentioned instrument some experi- 
ments have lately been tried with a view to increasing the stability 
of zero. It has been found that а phosphor-bronze wire reduces the 


creep from half to one-third that which would be given by the same 
wire rolled as a strip. 


Radiation Pyrometry.—The last few vears have witnessed great 
progress in this, the latest. branch of pyrometry. The temperature 
of a hot body may be estimated cither from the visible light emitted 
or from the thermal effects of the longer infra-red waves. "The in- 
tensity of the light emitted by a hot body varies enormously with the 
temperature, and therefore at the first glance one would assume that 
the easiest way to a temperature would be photometrically to com- 
pare the light emitted by the hot body with that emitted by a second 
hot body at а definite temperature; but, unfortunately, all bodies 
at the same temperature do not emit the same amount of light. 
Kirchoff first propounded the idea of a “ black-body ” as being a 
body which would absorb all radiation falling upon it and would 
neither retlect nor transmit it. He also showed that the radiation 
from such a body is a function of the temperature alone. Wien and 
Lummer were the first to make a scientifically so-called “ black- 
body ” furnace. although this was much improved by Lummer and 
Kurlbaum in 1898 by the addition of electrical heating. It may be 
noticed in passing that very often furnaces employed in industrial 
operations closely approach black-body conditions. i 

It is found that the apparent temperature of any material when 
away from black-body conditions always bears a tixed relationship 
to its true temperature, this apparent temperature being called its 
* black-body " temperature. It is thus very important to know the 
relationship between the radiation emitted and the temperature, and 
a great deal of mathematical and practical work has been devoted 
to this object. Stefan was the first to state that the energy radiated 

was proportional to the fourth power of the absolute temperature. 
Boltzmann later propounded the same law from thermo-dynamic 
reasoning, assuming the existence of light pressure. 

since become known as the NStefan-Boltzmann radiation law— 
E=K(T—T,'). When the radiation from an incandescent body 
passes through a non-absorbing prism it is spread out as a spectrum 
and the energy corresponding to the different wave-lengths may be 
determined by means of a bolometer. Such experiments have shown 
that the greater part of the energy is found in the infra-red part of the 
spectrum. И is also found that if the particular wave-length having 


This law has 


* Electrochem. and Met. Ind., New York, pp. 362.365, September, 1908. 
+ ^^ Physical Review," Vol. XXV., No. 5, November, 1907. 

+ Phil. Mag." July, 1903. 
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maximum епегру for a given temperature of the radiating body were 
determined, and if the temperature were then raised, the wave-length 
of maximum energy was displaced towards the shorter wave-lengths. 
This displacement with change of temperature is illustrated by the 
now well-known energy curve of Lummer and Pringsheim.* 


Wien found that as the temperature of a hot body is changed the 


wave-length having the maximum energy will be changed, so that 


the product of the wave-length Am and the corresponding absolute 
temperature T is a constant. 


shorter wave-lengths. 
Stefan-Boltzmann law, he was led to the constant E sax T-^—con- 


stant, in which Emus. indicates the energy corresponding to the wave- 


length of the maximum energy and T is the absolute temperature 
of the radiating source. 


If T increases, А shifts towards the 
Combining the above relation with the 


Planck has also propounded a formula 


which represents the results for certain regions of the spectrum and 
for certain temperatures somewhat better than the Wien formula, 
the calculated values agreeing extremely well with the observed.] 


A basis on which to found radiation measurements being thus 


obtained, it has been a comparatively easy matter to design instru- 


ments for measuring the radiation. The first satisfactory radiation 
pyrometers were photometric—that is to say, they were arranged to 
match the luminous radiation obtained from an incandescent body 
against that obtained from a standard lamp. The Chatelier, as 
modified by Féry, and the Wanner pyrometers are the most suc- 
cessful photometric pyrometers. In both cases mono-chromatie 
light is matched against that obtained from a lamp, in the former 
from an amyl-acetate flame, in the latter from an electric incandes- 
cent lamp. А considerable amount. of light is lost in the optical 
svstem of the Wanner, thus preventing temperature measurements 
below 900°C., and for that reason, as well as for the openness of scale 
of the Féry pvrometer, the latter is to be preferred. Тегу has 
recently modified this instrument by the addition of extra neutral 
tinted glasses, so that the range is largely extended. The instrument 
as now arranged is particularly suitable for determining the tem- 
perature of incandescent lamp filaments, the electric are, &c. On 
the other hand. the instrument is not so portable as the Wanner. 
The Holborn-Kurlbaum pyrometer has proved itself a useful tool in 
the hands of the observers at the Reichsanstalt and at the Bureau of 
Standards. The only instruments using the total radiation from a 
hot body are the Féry and Thwing pyrometers.  Féry's first model 
consisted of a lens (preferably fluorite) which focussed the radiation 
received on to a small thermo-electric couple. the E.M.F. generated 
actuating а sensitive galvanometer. Unfortunately, the lens 
absorbed a considerable quantity of the radiation, especially at the 
low temperatures where a great part of the energy exists in the form 
of long wave-lengths. and the pyrometer was, therefore, only suitable 
for high temperatures.  Féry afterwards modified the instrument by 
substituting a concave mirror to focus the radiation instead of the 
lens, and this largely inereased both the range and the sensibility 
of the instrument. Its sensibility has since been further increased 
by the substitution of а more sensitive and efficient thermo-couple, 
the greater E.M.F. obtained enabling pivoted galvanometers to be 
emploved in place of the more delicately suspended instruments. 
By emploving a comparatively delicate galvanometer it is possible 
to determine temperatures with this instrument below the boiling 
point of water. 

Есгу has since introduced a third form of this pyrometer, in which 
the radiation is concentrated on to a small bi-metallic spiral, carrying 
an aluminium pointer. As the temperature of this spiral increases it 
unwraps itself, moving the pointer over a scale. This simple form 
is heing found useful in works where it is desirable to avoid the com- 
plication of a galvanometer. 

Nome interesting tests were recently made at the National Physical 
Laboratory on the absorption of the receiving mirrors in these instru- 
ments, and it was found that they retleeted about 96 per cent. of the 
total radiation falling upon them. It was also found that a slight 
film of oxide on the gilded surface of the mirrors made no serious 
difference to the amount of radiation reflected, as the greater part of 
the energy exists in the form of long wave-lengths which the tar- 
nished mirrors retlect without difficulty. 

Thwingt lately has introduced a pyrometer in which the radiation 
is reflected on to a thermo-couple by a deep conical mirror, à series of 
diaphragms being arranged in a tube so that a fixed cone of rays 
always falls on the mirror. | 
As previously stated, optical pyrometers are calibrated in terms of 

the radiation emitted by a black body, but the temperature аз 
measured by them will depend on the nature of the hot body under 
observation. It is, therefore, necessary to know the " black-bod v 


* " Ver. d. Deutsch Phys. Ges., I., 217, 1899. 
t Rubens and Kurlbaum, * Ber, d. К. Akad. d. Wiss," Berlin, р. 92% 
1900, 
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temperatures ” of a material at a given temperature in order to obtai 
the real temperature. А great deal of work has been done on this 
о. more particularly on the black- body femrpároltges of 
s ти апа molten copper. But it is much to be regretted that 
authoritative work has yet been carried out on the black-body 
temperatures of molten iron and steel. iaaa: 
Ptr ae Bi on question of standardisation is of great 
y аии е ns users t pyrometers. The various nationa] physical 
QNA. and Jano aio ete ar wo alice niin а np f 
the temperature. of the arc It is Nena ses PRA на 
oi | ar. Iti sting to note that the ten- 
а 
ds rence, several of the melting pionts being 
е fo к ei degree of Accuracy. Unfortunately. the Metal 
О tained commercially sufficiently pure to guarantee an 

Ra dira às 1 C. at the higher tem peratures, but if an Anansaay ait 
S a aa Ea Kurlbaum s best materials will 
pn pie ү, es t is hoped that in the near future the 
RC n al a oratory, or some similar institution, will be 
e to supply small quantities of pure metals the melting points of 
A have been carefully studied. POT 
P кы finally gives a list of the most satisfactory standardisa- 


ee 


AN IMPROVED METHOD OF SORTING INCANDESCENT 
LAMPS. * 


| BY К. KEIL. 
Е о ae ps ment esp cn operation, seeing that 
eive i 4 ӨР 30, р and 32 с.р. are required for a series of 
y definite voltages, differing often by a single volt. This requires 
very careful work, and the following graphical solution is given аз ће 
outcome of a considerable experience т dealing with both metallic 
and carbon filaments, the test lamps having been taken quite at 
random from a very large stock. ье 
The mean horizontal candle-power and the number of watts taken 
at different voltages are first determined, and plotted on a curve 
Table I. gives figures for Osram lamps. The observed candle-power, 
Ж К, я vere wn gin pe e +: a . £^, where x is the 
1 ; T, ‚ and b are constants. The 
Thus if E, and Е, 


are two voltages, and L, and L, the corresponding candle-power, 


(n I, 
E, L; 
The small differences in the values of b are doubt less due to errors 
of observation, the mean value being probably correct. "ka mean 
value for 16 c.p. was found to be 3:88. for 32 c.p. it was 3-81, and 
for 50 c.p. № was 3-85, there being in these cases no great difference, 
and 3:85 can probably be taken as the nearest approximation. We 
may therefore assume that the candle-power of an Osram lamp 
varies as the 3-85th power of the voltage, and on the basis of this 
assumption the calculated eandle-power is given in column 5, and 
curves can be constructed. From the observed values of the watts 
taken by the lamp at different voltages, it seems that the number of 
watts varied with the 1:59 power of the voltage. ‘The observed 
values are given in column 6, and the calculated values in column 8. 
From this we see that there is a direct connection, which сап be 
expressed in à formula, between the voltage and the candle-power, 
and also between the voltage and the watts taken by any particular 
Similarly there is also a connection between the voltage and 
as expressed in watts per 'andle- power, which may be 
the efficiency of an Osram lamp, ех- 
r, varies inverscly as the 2-26th 
a for the Bergmann filament are 
oportional to the 3:98th 
lamp, to the 1-68th 


we have 
log L,—log L: 


and b =; ns оне 
log К - log I5, 


the efficiency. 
formulated as follows, viz., 
pressed as watts рег :andle-powe 
power of the voltage. The figures to! 
slightly different ; the candle-power 15 pr 


power of the vo ;, taken by the 


Itage; the watts 
*avera 3 94 ower. 
power, and the watts per candle-power ту ersel y to the a P n 
Thus the Bergmann and the Osram lamps и n a 
е : "i i r " a 7 LU чеп 1a y X iud 4 
a obviously due to the fact that ess dA Ка 
and this is ob y in be noticed are doubtless 


used. 
‘ts candle-power has bee 
Its efficiency is th 
the ordinate at 11 
This ordinate measures 


inte 
this the corr 


It is therefore necess 


Table I. N 


1 , В 
Candle-power, | Total watts. Watts per с.р. 


Volt | | 
1 э - = > Е a À 
PS | 88е. Obs, | Expo: Cale. | Obs Ехро-| |, | 
PE TRE nent в. . 3 nent b. Cale. | Obs. b гав 
So Ж. il Gs lie = — 
i ee ET T ER Ан ae | 
GU d so. T coat xy | КЕ 
rel Bae (ER РЕ УЕ E Ese 
B me sn, ДЕСАНТ | eee ы 
90 10-6 4:05 6-99 17-9 | 5 17:9 | 2-71 2.56 
100 16-5 eat od ога eth 21.6 | 2-04 2-00 
| "uu afe 4:06 16:5 | 95-6 61 од.Б JA "m 
|110 | 94:3 | $27 | 93.8 | 99.5 | 149 25.5 | 1:55 | ... |l:55 
MIS LOS oun до a 1:39 | 2+ LU 0: 
110 60-2 3° 1d ait oe 1.82 | 387 0-84 0:86 
150 | 728.5 | 284 | ae. | лав 1:01 43.6 | 0-72 |... [0-73 
160’ 99-0 | $82 pee 48-6 igs | 48:6 | 0-62 | eB 
170 126-0 3-98 [97:1 Rie | 1.56 53-0 0-55 ... 10-54 
180 | асы, C 09:3 0-48 0-47 
| | OLS 65.0 | 0-43 | ... [0-41 


filament. The watts taken by the lamp vary as the 2-18th power of 
the voltage; in the case of the connection between the watts per 
candle-power and the voltage, the value of the exponent b varies 
from — 5-72 to — 2-05, its value at the normal voltage being —4-]. 
In Table II., all the values of b are collected together and arranged 
systematically. Here b, is the exponent for the candle-power, 
b, is the exponent for the total watts taken by the lamp, bs is the 
exponent for the watts per candle-power. 


Millimetr. $. 


100 105 


CHARACTERISTIC CURVES FOR OSRAM LAMPS BETWEEN 100 AND 130 Vorrs. 


d as characteristic of the various 


These figures can be regarde 
he resistance of the lamps 


A simple calculation shows that t 
deduced from the figures already given. Thus, in the case of 
the Osram lamp, the resistance varies as the 0-41th power of the 
voltage, in the Bergmann lamp it varies as the 0-32th power, and 
in the carbon filament it varies inversely as the 0-1th power. 

The question now arises as to how these figures are to be used in 
the sorting of lamps. Let us suppose that we are dealing with a 
batch of Osram lamps to. ре run at voltages between 100 and 130. 
Here all the measurements can probably be conveniently made at 
115 volts, and it is an advantage to use, as а standard, a lamp which 
has been calibrated at 115 volts. For all Osram lamps, with 
voltages between 100 and 130, the appended curves wil be 
Let us suppose à lamp to have been tested at 115 volts, and 
n found to be 28-3, and its total watts 31-1. 
atts per candle-power. In the сигуе 
to 1-1 watts per candle- power. 
t the lamp in question 13 
andle-power, and to 


lamps. 
сап he 


erefore 1:1 w 
5 volts corresponds 
100 mm. Bu 
iency of 1 watt per с 

.0 | | 
ate will be n x 100 mm., i.e., 90-9 mm. 
on the 
f this length. 


nded to be run at an effic 


esponding ordin 


ary to find the point * watts per candle- 


The corre- 


tungsten, and such small quieren $ а 
| i iati 1 anufacture. | 
3 'ariations in the method of ma е песо tof o point 
m per ee things are rather different, and the power " CURVY which Е У неи at which the lamp must be 
at as in the case of sponding abscissa will give the volt ge i i h: ave 
en ‘hich is in this case 120-2 volts. In order to find t » 
“ candle-power curve 


“+h carbon filaments, j 
With main constant, 
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urnt, wh 
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exponential coefficien | Г nnection 
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Table II. purposes as being most suitable for the 

— уд  бсатуше of the circuits round the old 

Osram lamp. Bergmann lamp. Carbon lamp. walls of the building. With the excep- 

Ор ке ысу les ae c. О scien c pies es eet eee tion of the basement, the whole of the 

b, | ba bs by | b, | bs b, b, bs wiring is concealed, and this system of 

оу | 3-881 1.58 | —2:3 | 3-93 | 1-68 | —2-25 | 16 | 7-13 to 5-56 | 2-16 | (—4-89) to (—3-52 tubing was found to be very adaptable 
32 | 3-81 | 1-59 | ~2-22 | 3-92 | 1-69 | —2.23 | 25 | 8-45 „ 3-20 | 2°21 | (—6°35) ,, (—0-78) 

50 | 3-85 | 1-59 | —2-26 | 4-09 | 1-67 | ~2-42 


32 | 8-03 ,, 3:92 
Mean : 3-85 | 1-59 | —2-26 3-98 | 1-6 |--23 Mean: 


to the process of sinking below the 
level of the plaster ; at the same time, 
~~~ by the adoption of a scheme of easy 
18 | (— 5-12) to (— 2-0) bends in the tubing, drawboxes were 
Le ---- = dispensed with and the insulated wires 


could be pulled through between the 
switch and the light points after all decorative work was com- 


pleted. The whole of the sub-circuit wiring has been installed upon 
this plan, with the result that there із not a single draw-through 
box at any point in this portion of the installation. The contrac- 
tors for the entire installation were Messrs. Drake & Gorham, Ltd. 

The tinned brass tube or Kalkos system of wiring was described 
in Toe ErkgcrRICIAN “ Industrial Supplement" for October, 
1907, and since its introduction at that time it has been in- 
stalled in many large and important buildings. We may recall 
here the main features of the system, namely, the brass tubes 
heavily tinned inside and out, the sweating up of all switch, 
ceiling and bracket boxes and the novel adjustable ring in all 
the boxes, by means of which the level of the particular acces- 
sory, either switch, ceiling rose, or wall plug can be altered to 
suit the requirements of either flush or surface wiring. The 
general principle of the system remains the same, and its appli- 
cation has been considerably amplified in accordance with the 


2-18 | (—5:91) ,, (—1:84) 


1:87 to 4:23 


measures 118-5 mm., and the value of the candle-power at this 
B, 
voltage will therefore be ee 


700 x 28-3, i.e, 38-5 c.p. The lamp in 
question may therefore be taken as giving 32 c.p. at 120 volts. 

It may appear at first sight as though the proposed method was 
likely to be rather wearisome. А little practice is sufficient to prove 
that it can be worked very quickly, and that it allows a much more 
exact sorting of the lamps than has been hitherto possible. Lamps 
are often labelled as giving 25 c.p. at à given voltage, whereas they 
are found in practice to give 30 c.p. and even more ; sometimes, on 
the other hand, they give less than their nominal candle-power. 


Cases of this kind would be impossible if the proposed method were 
properly applied. 


THE WIRING OF THE NEW BUILDING OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


The step taken by the Council of the Institution of Electrical 


greater experience obtained with its practical application. 
Engineers to provide the Institution with a home of its own by | The supply of energy for the new Institution building is being 
taking over the building of the Royal College of Physicians 
and Surgeons on the Victoria 


given by the Savoy Hotel (Ltd.), whose power-house is imme- 
Embankment has already Бе 
dealt with in these columns. ЕД 
The work of reconstruction of super A | 


ner nd POINT РЙ am MM LA УИ й А 
the interior of the building has | рна I : "mm ae 
proceeded apace, and it is hoped |, | 
that by the time the 1910-1911 фе 7 Z 
session opens the whole of the |, RE | LE 
business of the Institution will Чже, 5 4 р T 4 А 
. 7 gt T " n 
be conducted in the пем | | | T [| 
quarters. The original building 7 à n " PB L 
. А р f і Н н A 
was wired for electric light, | od и [| 
° в . 1 ү 
but as this installation was 7 "E EM Ё 
ё d | Д 7; n M 41 
carried out some quarter of а Hon 
century ago it was found quite Ф 


unsuitable for the present pur- 
poses of the altered building. 


The work of remodelling has, E л 22 В 
therefore, included the com- | ү | k 
plete re-arrangement of the elec- 7 / í 
trical circuits and the provision f R- a uos d g 
of а | supply of energy for both " i g wa of Mains | Гар) ОИ ^ ; і 
lighting and power purposes. 4 НЕЕ A, a РЕЙ DM 
The consulting engineers for | lc — d ; | 
the re-wirtng of the premises are | poe  \_ 388566: ЕЕЕ ee О аа 
Messrs. Handcock & Dykes, who | | 
were instructed to prepare а (ра eni 7 С 
complete 


Specification which 
would bring the installation 
entirely up to date. From a 
eee of this specification it is 
| ent that the consultants 
1ave done thei 


the installatio 
modern wiri 


-— ча > m w om 


"PM. 7 А 
ВАЅЕМЕ И 
and fro E: developments, ` Sioa | 
ise m an inspection of the | Fia. 1.—P.an suowrNa Russ. 
: We can confirm the hich 
Standard aimed 2 


Ceiling light, H-:holopha-e reflector, Pæ plain pendant 


dose row: AILO MY adjoining, at а pressure of 100 volts, n x 
e *d systems of wiring ng | the service being in duplicate. The cables enter the buven 
: танов decided to a мы After consideration | at two distinct points, а comprise, in each case, two pairs 
№ wires and tinned b wed steel barrel for all | of 19 /12 lead d ! а to the 

Tass tubes for sub-distribution ad-covered V.J.R. mains coupled up 


service at the point P (Fig. 1) in the basement. ous 
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air has” been" disconnected] from the existing fuseboard | convenient points in almost every room, but more particularly 
d by means"of'a new pair of cables through | in the library. | 
| [redes т fuse to а pne circuit fuseboard | Special circuits have been run for the lecture hall table lan- 


j been run into a new board at | tern and to the lantern room overlooking the lecture hall. In 
dc d d зак the tea and smoking rooms three 


аме experimental wiring points have 
6 been provided, and these termi- 
BOARD KP r wee fe 


nate in special cast-iron boxes 


^ NN sunk into the wall. Each box 
at ad | contains two single-pole enclosed 
а 77 a OO ас ADIL ET switch fuses and two heavy pillar 
i rmm tp A e i | Р аа P || | 7 terminals with fly nuts to which 
бу чт герде уе, с CAR | 2224204 Сала Gi РИД temporary leads сап Бе quickly 
1 BOARD М Ими 5 | connected. The boxes are fitted 
Я 4 р Y аы 7 with plate glass and polished 
$ а m - COMMITTEE ROOM || hardwood fronts which match 
5 Z the surrounding panelling. 
|. [| Separate power circuits have 
И d == been run to supply energy to a 
| motor for the service lift from 
| 4 ee the basement to the tea-room. 
| "~p Commission | A pair of 7/18 mains has also 


aoe gy been run in heavy gauge steel 

4 screwed conduit to a motor 
starter and regulating switch with 
no-volt release, and thence to a 
motor driving a 42 in. horizontal 


!@ 
к= 
[eo 


7 
= o^ B ^ discharge ventilating fan. This 
Ed o CH NP. я. Pd А 4 | latter has а capacity of 10,000 
"Mun MEO. SR cL ns я ш " cubic ft. of air per minute against 
2 NES i Г [[ E : tin. water pressure, and is em- 
Lair — Bur HN. all ployed for extracting the air 


from the lecture hall. The 
motor for this fan develops 1 
Н.Р. and the speed is 300 revs. 
per min. 


We were given an opportunity 
of inspecting the installationwhen 
| the work of running the brass 
| | tubes was in progress. We were 

: then shown how they had been 

GROUND FLOOR PLAN ! planned out so that on could 
Ета. 2.—PLAN or GROUND FLOOR SHOWING POINTS. be drawn from point to point 

F=-=bracket, L= three-light electrolier, R= pendant, without the use of draw-in boxes. 

Despite the fact that the wires 

the point C to supply a portion of the circuits of the Royal | travel round several bends this method was uniformly applied 
College of Physicians, and also into a board at E from which a throughout. Photographs were taken at the time of installa- 
supply is given to the front portion of the Institution building. | tion, and Figs. 4, 5, 6, 7 and 8 serve to illustrate the manner in 


The board at N is three-way, and controls 
er Meter Fan f 
1 / in Beef | 


the circuit to the lantern room, lecture hall 
> ЕСА | 622 
Л 2 


c 5 | 
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зо 
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“р 
| EDITING коом в 
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os 
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EN 
А 


апа the corridor at back of the lecture hall. 
The board at Е is seven-way, and controls 
the circuits for the tea and smoking rooms, н 
lecture lantern, basement corridor, first Л | 
aes west and east, and two circuits for ; i | 
the cornice lighting in the lecture hall. Tubes for old A | EA [ubos fer oid 
The working л. of {һе М board fuses nel (ШИ 

is 25 amperes, and the fuses on board Е BOARS Г 
work at 51 amperes in the case of five | 
circuits and 25 amperes in the сазе of two A 
circuits. The risers from these main circuit | 


FON TEE ES SEND ү 
АА 


Mr Ye “Yh uy PN ZZ 175 QO amm ////// mmm OF 2 ` 
Ж: A ии.’ Р, B A YA. Ж. í 


boards to the distribution boards have 
been run in screwed steel conduit of heavy 
gauge, and the cables are V.I.R. taped 
and braided. — 


=m 1/7 == 2240 e a 7 


Я rr BM 
The lay-out of the principal circuits in фуу ==, 
the building is shown in the diagrams (Figs. FIRST FLOOR PLAN 
1, 2 and 3). A reference to these will ТРЕТИОТ M 
indicate the positions of the incoming T -- bracket, U —three-light bowl fitting. 


cables, the main circuit boards and the КР А x 
principal distribution boards. Ample provision has been | which the work was done. А minimum of tube 18 required, 


made for adequate and appropriate illumination of the various | and also the smallest possible amount of cutting away of the 
rooms, and wall sockets have been included at a number of | walls and plaster. 
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' The standard Kalkos boxes admit of the entry and exit of | 
wires from any point on the side of the box, and also through the 
bottom of the box. The tubes in every case are sweated into 
special inlet and outlet pieces, which are bell-shaped and, 
therefore, avoid sharp bends. They also dispense with the 


This is according to specification, though, of course, it does not 
apply where flexibles or fittings wires require to be linked up 
to the wiring circuits. With fittings wires an ordinary soldered 
joint is made, and with flexibles the connection is effected with 
porcelain insulated connectors. 


Fic. 4. — EXAMPLE oF TURE WORK AT SIDE OF DOOR. 
enter the right hand box from the hole in the wall near the centre of the picture, 
The outgoing wires pass round the easy bends to the next Вох. 


The feed wires 


necessity for insulating bushes. This is one of the important 
features of the system, and contributes largely to the ease 
in round a number of 


with which wires can he drawn 


Fic. 7. — EXAMPLE or Chose GRovpING ОЕ Swrreu Boxes. 
The incoming leads enter by the two tubes on the left, are looped 


into the diflerent switches and out again to the lights by the 
other five tubes, t 


In addition to the ordinary wiring svstem, circuits have 
been run for the Magneta clocks, which have been fitted in 
all the important rooms. Fifteen clocks have been installed, 
including the master clock, and these are principally of the 
open face wall type. In the secretary's office there ва 
magnetic timepiece on the fire mantel. The Sun Electrical 
Co. are the originators of the Kalkos system and manu- 
facturers and suppliers of the tubes and fittings. They 
have supplied the whole“of the Kalkos tubing and fittings 
for the new Institution building, and the actual erection has 
been carried out by Messrs. Drake & Gorham, Ltd. 

Our thanks are due to Mr. P. Н. Wigg, of Messrs. Drake 
& Gorham, Ltd., for his kind assistance in the preparation 


Fic. o—Tyerican Intusrration or mie Easy Bex bs IN TUBES py 
CUTTING CHASES IN THE WALL ROUND BEAMS, WINDOW FRAMES, С. The 
wires are drawn in after the tubes have been plastered over. 
bends from one switchbox to another 
a ceiling box. 


The whole of the tubing for the sub-wirii 


or from a switehbox to 


iw of the Institution 
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Ею. 6.—Ам EXAMPLE op 


CEILING WORK TAKEN 


"enr P Fic. 8.— TYPICAL GROUPING OF SWITCH OR BRACKET 2d 
„FROM BELOW Y ^ Co When the photograph was taken each box was temporarily ses 
building was fi with a plasterer's cap. 
subsequently t 
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he wires were drawnin. Ther arried out, and | of this article. The vreatest credit is due to his firm, аз con 
oping-in system hävi zb ете are no joints n the tractors, for the Nul. 
ne Seen adopted throughout, | has been carried out 


v excellent manner in which the work 
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THE MECHANICAL MEASUREMENT OF THE WORK 
OF HYSTERESIS OF IRON IN A ROTATING FIELD. 
ВУ G. VALLAUBI. 


Summary.—After reviewing the work of other investigators of this 
subject, the author gives his own results, which are in substantial agree- 
ment with those of previous observers. The angle of lag between the 
magnetising force and the intensity of magnetisation was also determined. 


The dissipation of energy termed hysteresis which occurs in iron 
when subjected to a state of variable magnetisation has been chiefly 
studied for the case of an alternating magnetic field, the direction of 
which keeps constant. Although this occurs in practice, as, for 
example, in the case of the cores of static transformers, yet this 
simple condition does not always obtain, the direction of the magnet- 
isation changing as well as its intensity. It becomes necessary, 
therefore, to obtain data of the loss which occurs in iron when sub- 
jected to a rotating magnetic field. 

The existence of hysteresis in a rotating field ought to reveal itself 
by the presence of a couple tending to oppose the rotation of the field, 
or, What is equivalent, if we represent the intensity of magnetisation 
and the magnetising force by vectors | and Н respectively, the 
vector I will lag behind the vector Н by an angle of lag г. The 
couple per unit of volume will be 

НІ sine, 


and the work done per cycle becoines 
2s 
8 


For an isotropic material where НІ and ; are constant, this reduces 
to w --22H I sin с. 


The Molecular Hypothesis and Rotary Hysteresis.—lt was at first 
considered an argument against Ewing's molecular theory of mag- 
netism that rotary hysteresis vanished in fields of very great inten- 
sity. This, however, is not the case, and the molecular theory is 
really supported by the observation. Consider a body of iron sub- 
jected to an alternating magnetic field. During the period when 
the magnetising force passes through its zero value the molecules, 
which, by their grouping under the action of the magnetising force, 
produce the phenomena of magnetisation, have an opportunity of 
re-forming themselves into groups and chains. These groups are, 
however, broken up as the magnetising force increases again and a 
loss of energy occurs. 

With rotating magnetising force, however, this is not the case, as 
the molecules are always under the action of this force, and have по 
Opportunity for re-forming their arrangements. No energy will, 
therefore, be lost, and the direction of magnetisation will always 
coincide with that of magnetising force. 

Previous Researches.— Е. G. Baily measured the couple acting on a 
small bundle of iron or steel discs in a rotating field, calculating the 
eddy currents on the basis of a hypothetical distribution of the Них 
in the discs, The induction was carried up to a value of В = 20,000. 
The same iron was also tested with alternating magnetisation. For 
rotating magnetisation the loss reached a maximum at В = 16,000 
and then rapidly decreased. 

Grau and Hiecke tested a single disc in a manner similar to that of 
Baily, and found a maximum at В = 13,000. They maintained from 
theoretical considerations that the maximum rotating hysteresis 
occurred for a value of B —2/z, the saturation value, and was equal 
to the maximum alternating hysteresis. For low inductions they 
considered that the rotating hysteresis should be twice the alter- 
nating. 

Beattie and Clinker, also experimenting on a single dise hung by 
à torsion wire in a rotating field, found a maximum loss at В = 16,000, 
falling to zero at B—24,000. Beattie also experimented on nickel 
and cobalt and obtained similar results to those with iron. 

Martens revolved discs of iron in the earth's field, and measured 
the angle of lag «, which he found to be greater the softer the iron. 

Dina experimented on à ring made up of iron wire, causing it to 
rotate in the field of a dynamo and measuring the heating. He 
found the rotating hysteresis to be greater than the alternating for 
values of B up to 10,000 and less from 10,000 to 18,000, but the 
differences do not reach 10 per cent. "These results are supported 
by tests made by Bloch. 

Schenkel rotated iron discs in a fixed magnetic field and obtained 
a maximum loss at B= 16,000, reducing to about S per cent. of the 
value at В — 23,000. 

Bauwens measured the angle of lag є in a dynamo running idle by 
finding the position of the brushes for which there was no P.D. 
еа them. Не ѓоџпі increased as В was raised up to the value 
of 11,000. 


Wecker, rotating metal rings in the interior of a solenoid, obtained 
values of the hysteresis greater than the alternating values, but 
never by more than 20 per cent. | 

Hermann, using a ring-shaped stamping wound with wire tra- 
versed by polyphase currents, and measuring the loss by means of a 
wattmeter, could detect no difference between the rotating and 
alternating hysteresis. 

Weiss and Planer, using a rotating field created by powerful electro- 
magnets in which was suspended a disc of soft iron, obtained values 
of the rotating hysteresis greater than the alternating hysteresis for 
values of В up to 15,000. The rotating hysteresis was a maximum 
at В = 16,000, and diminished to zero at 21,500. Steel and nickel 
behaved similarlv. 


Vallauri carried out tests on an iron tube magnetised by two 
orthogonal fields, measuring the values of | and ¢, and deducing the 


value of the rotating hysteresis w, = f, "H Isin eda. The rotating 
8 


hysteresis was a maximum at B= 13,200. 

Summarising these results it will be seen that those of Bloch, Dina, 
Wecker and Hermann differ from those of the other experimenters, 
in that in their experiments the hysteresis measured is not in general 
& pure rotating hysteresis, but is a mixture of alternating and rotating 
and from the form and dimensions of the tests it will be seen that 
the first must in general prevail, so that the net result will not be far 
different from the case of a pure alternating hysteresis. 

The other experiments give fairly concordant results, although to 
these measurements some objections may be made. They are some- 
what handicapped in most cases by the smallness of the samples 
tested, which requires very delicate measurements of the couple 


200 


Torque in Gram. Cins, 
> 
8 


Fic. 2. | 
Revs. per min., 208. | 


and renders uncertain the measurements of the induction В. They 
also require high values of the velocity of rotation and consequently 
large losses due to eddy currents. 

In practically all these experiments it is, moreover, doubtful 
whether the field in the specimen was uniform or whether it was not 
really of the shape shown in Fig. 1, in view of the distanoes between 
the test specimen and the polar extremities which were purposely 
made large in order to diminish the magnetic attractions. 

The Author's Experiments.—1n these tests a horse-shoe magnet of 
considerable size (area of cores 28:3 cm.?) was mounted on the end 
of the shaft of а 1-5 H.P. direct-current motor, and the magnet was 
fitted with suitably shaped pole-shoes formed so as to embrace a 
cylindrieal space of 8:15 cm. diameter, in which was arranged the 
specimen consisting of a number of iron armature stampings of 
various diameters from 7:5 cm. to 8 cm. These discs had a thick- 
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neas of 0.332 mm. and were insulated from one another by paper. 
The total quantity of iron in the specimen was about 70 cc. 

Owing to the magnetic attractions due to slight and unavoidable 
defects in the centring of the specimen, it was found necessary in the 
final tests to employ a diameter of specimen of only 7-6 cm. and to 
support the end of the shaft which carried these in a small bearing 
fixed to the magnet frame. This, of course, is open to the objection 
that it introduces a friction couple which has to be allowed for. 

The couple acting on the specimen was balanced by means of a 
pair of adjustable weights sliding on a bar. 

The flux passing through the specimen for different values of the 
magnetising current was measured ballistically by means of a coil of 
thin wire wound on a diameter of the specimen. This was used in 
conjunction with a ballistic galvanometer of long period of swing. 
Substantially the same values were obtained whether the magnet 
was rotated through 180 deg. or its exciting current was reversed. 

It was also possible, by causing the search coil to assume successive 
angular positions, to investigate the distribution of flux in the gap во 
as to see whether the hysteresis was purely a rotating one. If this 
is to be so the distribution of flux density normal to the surface of the 
specimen must follow a sine curve. The form factors of three 
different measurements made by means of the search coil were 1:14. 
1-14 and 1-13, as against 1-11 for the sinusoidal case. 

It was further ascertained that even at velocities considerably 
greater than those actually employed the couple due to the move- 
ment of the air set up by the rotation of the magnet system was quite 
negligible, so that no error is anticipated on this score. 

Measurements of the couple acting on the specimen were made for 
both directions of rotation and include in each set about 20 values 


w Е 


10,000 40° 
7,500 30° 
5,000 200 


9,500 16° 


5,00) 10,000 


Fia. 3. 


for inductions varying from а minimum of 1,300 to à maximum of 
20,000. Between two measurements the current was cut off for a 
time 80 as to keep the temperature conditions constant. Although 
it was found that even after running for a quarter of an hour at 
312 revs. per min. and B= 20,000, the heating of the bearing was 
scarcely sensible and the specimen was quite cool. Before taking a 
reading the current was reversed several times and measurements 
taken with increasing or decreasing currents were found to present 
no systematic differences. 

Measurements were taken at speeds of 104, 208 and 312 revs. per 
min., and the mean values given refer to à speed of 208 revs. per 
min. Notwithstanding the presence of friction and eddy current 


effects thecurve shows a well-marked maximum corresponding to the 
point of maximum hysteresis. н 


Separation of Effects of Hysteresis and Friction from Total Cou ple.— 
‘The separation of the eddy current losses was accomplished by taking 
measurements at the three speeds given. Subtracting the couple 
exerted at 104 revs. per min. from that at 312 revs. per min., and 
assuming the proportionality of the eddy current loss to the square 
of the frequency, the mean couple at 208 revs. per min. due to eddy 
currents only was obtained. From this was deduced the value of 
the coefficient 8 which had to be inserted in the equation 

w= 2980*4*B*, 
where w is the loss, ó the thickness of the laminations and п the fre- 


quency, the factor 2 being introduced to take account of the fact that 


eddy current loss is twice as great for a revolving flux as for an alter- 
nating one. 


This gave a value of 8— 0-000228, which agrees well with Epstein's 


figure of 0-000224. Using this figure the curve of eddy current 
torque given in Fig. 2 зв been drawn. 

The torque due to friction has been separated by means of tests 
made on the starting friction with the magnet system stationary. 
This was observed with ‘various values of the flux density. The 
running friction was also measured with the field magnet revolving 
but deenergised. "The starting friction was thus found to be equal 
to 1-52 times the running valus, and it is assumed that this relation 
holds good right throughout the series. 

The friction was found to follow a relation of the form у=а 4 bB*, 
which is to be expected, as the load on the bearing was made up of 
two parts, viz., the weight of the specimen and the force due to 
defective centring in the magnetic field. Knowing the values of 
both the eddy current and friction torques, that due to hysteresis is 
found by subtraction. 

From tho results has been drawn the curve in Fig. 3, which gives 
the hysteresis loss at different values of the flux density B, and 
which shows a well-marked maximum value of 10,400 ergs for 
B= 16,000, falling to 6,300 for B= 20,000. 

Comparison with Alternating Hysteresis.— Tests were made on 60 
rings 11 cm. х 8 cm. diameter, punched out of the same sheet as the 
specimens, wound with wire and tested ballistically in the ordinary 
way. The relation w;/wg, which for low values of В is equal to or 
slightly over 2, becomes unity at В = 17,800 and steadily decreases 
towards zero. 

The Angle of Lag.—For the expression given earlier in the Paper, 
viz.— wy —27H I sin e, 
we may without any serlous error write 


w,-- M B sin t, 
and from the values of w, obtained from the tests « may be calcu- 
lated. It is found to have a maximum value at about B = 4,000, and 
tends to a zero value at saturation. 

The angle of lag was also observed experimentally by placing à 
search coil on a diameter of the specimen and arranging a contact 
breaker to connect the terminals of the coil to a ballistic galvano- 
meter at a definite point in every revolution of the magnet. The 
contact maker having been adjusted for a maximum deflection the 
direction of rotation was reversed, and the angle through which the 
search coil had to be revolved to give again a maximum was equal 


to twice the angle of lag г. This, again, gave a maximum at about 
B — 4,000. 


ASSOCIATION OF CONSULTING ENGINEERS. 


On Wednesday of last week, a meeting, presided over by Sir 
William Preece, K.C.B.. F.R.S., was held at Caxton Hall to consider 
the desirability of forming an Association of Consulting Engineers, 
the object of the Association being to improve the status of the 
profession and to place it on a more satisfactory basis than hitherto. 

Invitations had been issued to a number of consulting engineers, 


at the instance of a Provisional Committee, and the invitation was 
signed on behalf of this Committee by the following members :— 


Representing Civil Engineering : Messrs. W. T. Douglass, E. L. 


Mansergh, Midgley Taylor and Henry Во. 


Representing Electrical and Mechanical Engineering : Messrs. 


B. M. Jenkin, W. M. Mordey, Llewellyn Preece and James Swin- 
burne. 


Representing Gas Engineers: Messrs. С. G. Hunt and E. H. 


Stevenson. 


Mr. A. H. Dykes, as hon. secretary of the Provisional Committee, 


read letters of regret at their inability to attend the meeting from 


Messrs. Charles Bright, E. M. Lacey, C. Hunt, H. Humphreys, 


W. H. Patchell, C. P. Sparks, W. T. Douglass, H. Rofe and J. F. С. 


Snell, all of whom expressed themselves as being heartily in sym- 
pathy with the objects of the meeting. | 

Mr. Мтрагех Тлугов, who presided at the opening of the meeting 
pending the arrival of Sir William Preece, who was detained, зат 

that the object of calling the meeting was to form an Association 
of Consulting Engineers. The subject had been before several 
consulting engineers for the past two years, or more, and a8 some 
initial step had to be taken, the members who originally took tho sub- 
ject up formed themselves into a Provisional Committee and had held 
a large number of meetings, with the result that the present meeting 
had been called to confirm, or otherwise, the action taken by the 
Committee in the past. The object of the meeting was to 366 
whethér the general idea of the formation of the Association met 
with the approval of consulting engineers in this country. Every: 


one knew that quite recently the Institution of Civil Engineers had 
helped the consulting engineer to the best of their ability by form- 


a зы. 
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ing rules for professional conduct, and he was sure that every 
engineer would feel that that was a step iu the right direction. Не 
had no doubt that from the point of view of the Council of the 
Institution of Civil Engineers they (the Council) had gone as far as 
that body could go. He thought the membership of the Institu- 
tion was something approaching 10,000; probably the regular 
consulting engineers in this country were not 5 per cent. of that 
body. and therefore the self-appointed Committee considered that 
the Council of the Institution could not, in the very nature of things, 
give all the protection that was desirable for the consulting engineer. 
He wished to emphasise the point that the Committee had not been 
working in any antaponism to the Institution of Civi] Engineers, 
but had been endeavouring to go one better than was possible for 
that body. He felt that the public wanted protecting. At the 
present time, if municipal authorities erected works, even of large 
magnitude, they were not compelled to employ a qualified man to 
advise them, and there was nothing to prevent an absolutely un- 
qualified man gving to the particular authority, touting for the work 
and being employed. Under those circumstances he felt they should 
endeavour to form an Association sueh as would not only protect 
themselves, but would also protect the various public bodies and 
persons in this country who were anxious to get a properly qualified 
man to advise them on engineering works. Не felt that those 
unqualified men who endeavoured to take the work out of one's 
hands, even after the appointment had been made, should not have 
the standing that would belong to the members of a body such as 
it was proposed to form. The Committee hoped that the meeting 
would result in the formation of the Association, but at the same 
time they wanted to have an open expression of opinion from every- 
one, whether they were favourable or otherwise. He then called 
upon Mr. James Swinburne (who had interested himself in the 
movement from the very beginning) to propose the formation of 
the Association. 

Mr. JAMES SWINBURNE formally proposed that the Association 
be formed at once, but he first wished to say that the self appointed 
Committee had met with many difficulties. First, there was an idea 
that there was some antagonism between the proposed Association of 
Consulting Engineers and the Institution of Civil Engineers and 
other institutions, The only thing that a body like the Civil 
Engineers could do was to frame rules of etiquette which were very 
good things in themselves, but which really limited the powers of 
the genuine consulting engineer rather than helped him. It was, 
therefore, necessary that consulting engineers should work in 
sympathy with the Institution of Civil Engineers and other institu- 
tions, and that they should, in addition, form an association them- 
selves, not for the purpose of technical papers but purely to guard 
the interests of consulting engineers as such, and of the public in so 
far as the latter were bound up with the interesta of the consulting 
engineer. The great difficulty in forming an association was that 
people were apt to split over small differences of opinion. Не 
therefore asked the meeting to look at the matter as broadly as 
possible, and not to consider whether any particular rule interfered 
with their own ideas. He also urged the older members of the 
consulting profession not to stand aloof because they were in a 
position. sufficiently independent not to be affected by the mal- 
practices of those who were not genuine consulting engineers. Ву 
lending their names to the movement they would be helping the 
younger consultant, who was the man to be looked after. As to the 
rules that had been circulated, the idea was not to adopt them im- 
mediately. All they could do was to say whether they were going to 
have an Association of Consulting Engineers or not. If they were, 
then they had to appoint something—-a temporary committee or 
something of that sort—to which the details of formation and rules 
of the Association could be handed over for consideration to be 
НиаПу approved by the members of the Association. In the case of 
this first meeting it was obviously impossible to make the list of 
invitations as complete as the Committee would desire. It was hoped 
that any who had not yet been communicated with, would under- 
stand that the Association was intended to cover the broadest 
possible field consistent with its objects, and that those corporate 
members of the Institution of Civil Engineers who were practising 
purely as consulting engineers, would, by sending in their names, 
assist the Secretary in compiling his list of membership for submise 
sion to the Committee. 

The motion having been seconded by Mr. E. L. Mansergh, a general 
discussion took place, 

Mr. E. H. Stevenson remarked that he only wished such an 
Association had been started 20 or 30 years ago, and although it 
might not now affect the older members like himself, 16 would be of 
very great assistance to the younger consulting engineers. Mr. 
Robert Hammond dwelt upon the importance of such an Association 
from the public point of view, Although a private company was 


quite at liberty to have work carried out in any way that might seém 
desirable, in the case of municipal work it became highly desirable 
that public money should be spent only, under the guidance of 
properly qualified engineers. A good deal of the discussion turned 
upon the question of the name of the Association. Thus, Mr. A. H. 
Preece, whilst expressing on behalf of his firm entire accord with the 
step that had been taken, thought that a committee might be 
sufficient without any formal Association. On the other hand 
Mr. Swinburne, Mr. Midgley Taylor, Mr. Lowcock, Mr. Hammond and 
others, were strongly in favour of an Association with a Council, 
owing to the fact that such a hody would carry more weight with 
Government officials, Courts of Law and the general public. Mr. 
W. M. Mordey saw no objection to the formation of an Association 
from the point of view of adding to the already long list of societies, 
because its functions would be very different from those of the 
ordinary society. Не was of opinion that а great deal depended 
upon the selection of a suitable пат ғ, and he thonght it would be best 
to call the society an Association. 

There was also some discussion as to whether the term ‘‘ consulting 
engineer " was altogether the best to be adopted in the name of the 
Association. Мг. Druitt Halpin thought it was undesirable, but 
other speakers thought it was difficult to substitute any other term. 
Mr, А. P. I. Cotterell asked whether the Institution of Civil Engineers 
were in favour of the scheme, as otherwise the Association might 
come in contlict with the Institution sooner or later, which would be 
highly undesirable. In reply to this question Mr. А. H. Dykes said 
that he had received a letter of a most sympathetic nature from the 
Secretary of the Institution of Civil Engineers. 

The formation of the Association was also supported briefly by 
Mr. Campbell Swinton, Mr. B. M. Jenkin and Mr. Н. W. Handcock. 

"ir WILLIAM PREECE, who had arrived during the discussion and 
had taken the chair, said he was entirely in sympathy with the move- 
ment. Most of the discussion had been on the question of the name 
which was not very important at the moment. He assured them of 
the sympathy of the Institution of Civil Engineers, and he was sure 
that the Committee of the Association would be received heartily 
by the Council in the discussion of any points that might arise, What 
they wanted was to band themselves together as brothers in a similar 
profession with a very strong committee and strong chairman. Не 
then put the resolution, that the Association be formed, to the meet- 
ing, and declared it to be carried unanimously. 

The Chairman then read the list of names of the suggested Com- 
mittee, the names being as follows :— 

As representing Civil Engineering : Baldwin Latham, S. В. Low- 
cock, E. L. Mansergh, Henry Rofe and Midgley Taylor. 

Electrical and Mechanical Engineering : Messrs. Robert Ham 
mond, B. M. Jenkin, W. M. Mordey, W. H. Patchell, Sir Wm. Preece, 
J. F. С. Snell, James Swinburne. 

Gas Enginecring : Messrs, C. Hunt, Е. Н. Stevenson and Henry 
Woodall. 

No further names being forthcoming, the Committee were elected 
as above, with power to add to their number, to take what steps 
they considered desirable for the formation of the Association, and 
to formulate rules to be submitted to a general meeting to be called 
in the autumn. 

Mr. B. M. JENKIN explained the lines on which a code of rules had 
been drawn up by the Provisional Committee, and placed them 
formally at the disposal of the new Committee. The Committee 
drew up a set of rules which they handed to the Institution of Civil 
Engineers for consideration. ‘There was a proposal at that time that 
the Institution might distinguish in their list of members between 
those acting as consultants and others, but the Council were not 
prepared to do so. The object of the rules was to define what а con- 
sulting engineer was, and one of the objects of the Association was 
to make all consultants join together and work together along definite 
professional lines. That was extremely difficult, as one could only 
define a consulting engineer by saying what he could or could not do, 
but it was hoped that the rules would define pretty clearly what he 
might or might not do, and would be a help to young consultants as 
to what their professional conduet should be, and teach the public 
what a consulting engineer із. The idea was to print the rules with 
a list of members, so that anyone who wished to obtain a consulting 
engineer could consult the register. The rules were not complete, 
or in their tinal form, but were issued primarily with a view to dis- 
cussion later. 

Мг, JAMES SWINBURNE proposed the election of Mr. A. H. Dykes 
as honorary secretary, reminding the meeting that the success of the 
matter was entirely due to him, and this was seconded and carried 
unanimously. 

Mr. Dyxes responded briefly in accepting the position, and the 
meeting terminated with à vote of thanks to Sir Wm. Preece for 
presiding. 
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Amongst those who accepted the invitation to the meeting or who 
wrote that, whilst unable to be present, they were in sympathy with 
the movement, were: J. S. Alford (Messrs. Chatterton & Alford), 
Walter Beer, W. I. E. Binnie (Messrs. Sir Alexander Binnie, Son & 
Deacon), Charles Bright, Е. Broadbent (Messrs. Wilkinson & Broad. 
bent), H. В. J. Burstall, H. R. Carr, А. P. I. Cotterell, А. T. Coode 
(Messrs. Coode, Son & Matthews), W. R. Cooper, Martin Deacon, 
А. L. Dearlove (Messrs. Clark, Forde & Taylor), В. А. Dawbarn, 
W. T. Douglass, А. Н. Dykes, S. Moore- Ede, Tom Ekin, Percy 
Griffith, Robert Hammond, Robert Hammond, jun., H. W. Hand- 
cock, К. P. Hawksley (Messrs. T. & C. Hawksley), С. W. К. Hawes, 
H. M. Hobart, H. H. Humphreys, C. Hunt, F. H. Jones, B. M. 
Jenkin and J. M. Kennedy (Messrs. Kennedy & Jenkin), Baldwin 
Latham, E. M. Lacey, 5. R. Lowcock, E. L. Mansergh and W. L. 
Mansergh, John May, J. C. Mellis, C. Н. Merz (Messrs. Merz & 
McLellan), E. W. Monkhouse, William M. Mordey, W. H. Patchell, 
A. F. Phillips, Sir William Preece, A. H. Preece, Llewellyn Preece, 
Henry Rofe, Henry Rofe, jun., A. M. “Шаг, A. T. Snell, J. Е. C. 
"nell, E. J. Sileock, C. P. Sparks, E. Н. Stevenson, James Swin- 
burne, А. А. C. Swinton, Midgley Taylor (Messrs. Taylor, Son & 
Santo Crimp), W. C. Unwin, Robert Weekes, Henry Woodall (Messrs. 
Corbet Woodall & Son), А. Valon, G. А. Yourdi. 


The honorary secretary of the Association is Mr. A. H. Dykes, of 
1, Victoria-street, Westminster, S.W. 


bars, with a large amount of power behind, the rush of current was far 
greater than indicated by the instruments. He had made some rough 
calculations of the rate at which the temperature of a fuse would rise 
on short-circuit with definite currents flowing, and he had come to the 
conclusion that it was not possible for a fuse to blow in the short interval 
of time frequently observed, unless the rush of current was very great 
indeed. This, he believed, was the reason for some of the alarming 
things which Mr. Kefford had shown in the photographs. 

The CHAIRMAN (Mr. R. K. Morcom) remarked that, once things became 

standardised, one got authorities laving down limits, and they generally 
laid them down as inconveniently as pcssible. He believed that any 
standardising of fuses would lead to суеп more tampering with circuits 
than at present. 
e Dr. D. К. Morris, in a written communication, said that the author 
gave at the end of his Paper a suggested basis for a specification for 
standard fuses. As a device for opening а circuit on overload through 
the heating effect of such overloads, the fuse had until recently been the 
only apparatus available. It was interesting, however, to notice the 
remarkable way in which the thermally operated time element circuit- 
breaker now met all the requirements of the author's specification. In 
addition, the circuit was always ready for immediate closing without the 
delay in replacing and re-wiring a fuse. 

Mr. Кккковр, in reply. thought that Mr. Taylor had arrived at such 
remarkable results owing to his having neglected to take into acccunt 
the rise in resistance of the copper with the temperature, which would 
greatly decrease the time taken to blow the fuse and bring the results of 
calculation and observation into line. — As for the question of standardisa- 
tion, if the time had not then arrived he really did not know when it 


would. With regard to Mr. Shaw’s inquiry, the gauge rings could be 
easily altered if one had the key. То the ordinary user there was, however, 
nothing to show that it was not a part of the fitting. Competent mecha- 


nics would, no doubt, find all sorts of dodges for changing it, but would 
have to answer for it afterwards. 


STANDARDISATION OF FUSES. 


We give below an account of the discussion that took place 
at the meeting of the Birmingham local section of the In- 
stitution of Electrical Engineers when Mr. Н. W. Kefford read 


his Paper on the above subject. An abstract of this Paper 
appeared in our issue of May 27th. 


ACTINIFEROUS RADIO-ACTIVE EARTHS. 


Mr. J. Е. Скоту thought it was desirable that fuses should be so 
standardised that it was impossible for one of the wrong capacity to be 
put in circuit. He took exception to one point in the Paper. "The 
author, in treating of the minimum limiting current of à fuse, had re- 
ferred to four hours as a practical time to allow. He thought that this 
should be increased to six hours or even more. He would also like a 
better definition of the short-cirevit test. The capacity of the circuit 
and also its inductance must be taken into account. Possibly one reason 


for the somewhat chaotic state of the fuse question was that cut-outs 
were extensively used instead of fuses. For smell currents he thought 
that fuses were the correct thing. 


[COMMUNICATED. ] 


The researches in the laboratory of M. and Mdme. Curie at Paris, 
which led to the discovery of radium and polonium, have had several 
other interesting results, scientific and practical. Amongst the latter 
are the so-called actiniferous earths of permanent activity, which 
have been the subject of prolonged clinical experiments by the French 
pathologists. These ‘“‘earths” are constituted from the bye- 
products of the process involved in the separation and extraction 
of uranium, and form the residue of the ores used for that purpose, 
their activity being due to that remarkable element actinium. 
discovered by Becquerel, of which so little is known. It has heen 
known for some time that the curative effects of the ‘ mud baths " 
of Bohemia are due to their radio-active properties, although prior 
to the discovery of radium and radio-activity the cause was unknown, 
or ascribed to chemical agency. Unfortunately, the potency of 
these earths or muds disappears when they are exported, and this 
was ascribed to some obscure change in their chemical constitution, 
by which the volatile beneticient elements in them became disst- 
pated. Now, however, it is known that the existence of the radio- 
active emanations which give these earths their pathological value 
is limited to a definite period, and, therefore, the earths must be 


used when fairly fresh, in situ, or, in other words, during the life of 
the emanations. 


Мг. A. E. Сотт took objection to the statement in the Paper that fuse 
selection was decided on considerations of ornamentation. "There was 
no doubt, he thought, that they were getting nearer and nearer to the 
solution of a perfect fuse, but they had not reached finality yet. The 
overloads allowed by the author on his fuses before they blew seemed 
rather too small. А fuse should not be expected to save plants from 
overloads wkich if continued would injure them ; its proper function was 
to save them from destruction under abnormal conditions. Where small 
margins of operation were required, the right thing was to use circuit- 
breakers, which could be set for any desired overload or time limit. These 
were more reliable and dissipated less power. Short fuses under certain 
conditions of the circuit failed to cut off the current, and so supply authori- 
ties had insisted on definite lengths for certain currents and voltages. 
The Р.О. loss over such а fuse was the price of real safety. The econo- 
mical fuse of the future would probably be a fraction of an inch in length, 
but with a mechanical means for increasing the gap at the moment of 
fusion. Nothing had been said in the Paper about the porcelain which 
formed the body of the fuse, As a general rule this was of bad quality, 
and it would probably pay manufacturers to go to some trouble to get a 
suitable variety for the purpose. The author had stated that the limiting 
current was a perfectly definite quantity but the speaker disagreed with 
that, because the effects of a draught had not been taken into account. 
With some types of fuses the opening of a door would considerably atlect 
the limiting current. 

Mr. Linvsay Foster said that he had found the use of asbestos- 
covered wire for fuses made the explosion when а fuse blew much less 
violent. As to regulations for the interchangeability of fuses, these 
would be of great value ; but the dav for them had not as vet arrived. 

Dr. Kross referred to the question of the supply company fixing a 
definite minimum length between the poles of à fuse. This was all very 
well with the old tv pe of fuse, which when it blew produced an arc, but 
it was not right that such restrictions should be made to apply to fuses 
in which there was no are produced. Не would like to take the oppor- 
tunity of pointing out again how important it was in drafting specitica- 


tions not to stick to certain words which had been in use in past times, 
but always to specify what was required 


The actiniferous earths, the residue of the uranium extraction. 
are, however, not subject to these objections ; not only have the 
French pathologists shown that they may be utilised with success 
for all purposes where natural mud baths are employed, but for 
other cases and with more varied application ; and, lastly, they can 
be transported without loss of their radio-active properties—indeed, 
their radio-activity is permanent. This apparent paradox is due. 
firstly, to the misuse of the word “ radio-active,” which term, 
originally applied by Becquerel to the activity of certain elements, 
has since been associated more largely with radium and its action 
of dissipating its atomie energy, which is, however, not strictly 
permanent; and, secondly, to the faci that these residues owe 


their so-called radio-activity principally to quite another element, 
namely, actinium. The ores from which uranium is extracted are. 


in contradistinction to the source of radium, minerals other than 
pitch-blende, and others not containing silicates. On analysis. the 
residues are found to consist of oxide of iron, alumina, phosphoric 
acid combined with iron and aluminium, oxide of uranium. oxide 
of manganese, carbonates and sulphates of sodium, oxide of silicon, 
sulphate of lead, carbonate of calcium, and, finally, the “ radio- 
active" elements actinium, polonium and radium. The last 18, 
however, present in such small traces that it is quite negligible. 
whilst polonium disintegrates so rapidly that its effect may also 

considered nil. But the new element actinium, to the life of which 
no period has at present been set, is the radio-active factor of 


the object and not the means, 
If the object only were specified, the designer was left freedom to develop 
new ideas, 

Мг. 8HAW asked up to what size the fuses were made во that they could 
not be tampered with by an incompetent man. With larger currents 
it was generally the case that the man in attendance was not incompetent. 


Mr. А. M. Тлугов thought that in the case of a fuse connected to "bus 
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importance in these residues, or earths, which owe practically all 
their activity to its presence, and have, therefore, been named 
* actiniferous.”’ 

The comparison of the radio-activity of actinium and radium is 
interesting. The French method is to take the spherical activity 
of uranium as the standard, and with this equal to unity, it is 
calculated that the approximate activities of radium and actinium 
are 2,000,000 and 20,000,000 respectively, whilst that of the acti- 
niferous earths is 0-15, and from this it is estimated that the earths 
contain тоообово@ of their weight of actinium. 

Radium, аз is well known, gives off three kinds of “ rays," which 
have been called the alpha, beta and gamma rays. The alpha rays 
are small particles shot off at а very high velocity, which find a 
difficulty in penetrating metals, except very thin aluminium and 
natural organic substances. The beta rays are particles about опе 
thousand times as small as the alpha rays, having a velocity from 
three to 10 times as great, and are capable of penetrating metals 
more easily. The gamma rays are vibratory, similar to X-rays, 
and are still more penetrative. Actinium gives off three kinds of 
rays like radium, and these, for purposes of convenience, have been 
called alpha, bela and gamma ; the first two are corpuscular, and 
the third vibratory, but, so far as is known, the resemblance is a 
relative one only. It has been found possible, however, to arrange 
а table of the breaking down of actinium, which shows an interest- 
ing similarity to that of the radium group. 


Half life. Radiation, 
Actinium ..... TEN E NUM inaetive. 
Radio-actinium  ............ 19-5 days — ...... alpha 
Actinium X  ................ ЮО: ^L. ах uu ^ 
Emanations .................- 3:9 weeks — ...... ^ 
Actinium А .................. 36 months  ...... beta 
Actinium В .................. Del». ^ C ль alpha 
Actinium С ,.... Aout 5l ,, ...... beta, gamma 


This table shows that actinium differs from radium in two im- 
portant respects, namely, that the alpha rays are given off in large 
quantities, whilst the beta rays are quite uniform, whereas in radium 
thev are divided into beta soft, beta medium and beta hard. 

The actiniferous earths present several other points of interest 
besides those of the purely physical aspect, in which there is a large 
field for investigation, and these may be referred to briefly. For 
instance, on the biological side, whilst their alpha and beta rays are 
known to affect adversely vital organisms when applied in large 
doses locally, if the dosage is spread over a large area the harmful 
effect is said to be eliminated. The emanation, also, may be 
employed for prolonged effects to any vital organism without any 
apparent injurious action. On the therapeutical side there is much 
to be said. The presence of the emanation permits of a priori 
investigations along the same lines as those employed for the appli- 
cations of mud baths, with more successful results in view on account 
of the actiniferous origin of the emanation, its constancy, the co- 
existence therewith of alpha, bela and gamma rays, the large pro- 
portion of the alpha rays, and finally, the fact that these earths are 
90 times more radio-active than the natural earths, or mud baths. 
Further, in comparison with the applications of radium salts, the 
actiniferous earths present several advantages. The former, 
although they have much larger spherical activities (varying from 
500,000 downwards according to the form of applicator or screen 
employed) are confined to a more or less limited part of the body. 
The earths, however, being applied in the form of a soft paste, 
may be spread over as large a surface as desired for direct applica- 
Чоп, or they may be suspended in water and the patient can be 
subjected to a radio-active bath. Now, whilst the activity is only 
0-15, which implies that a centigramme spread over a square centi- 
metre has a spherical radiation of 0-15, if this figure be multiplied 
by the area of the surface over which the earths are spread (and 
more than a centigramme may be applied per unit area), it is possible 
to obtain а much stronger dosage of radiation than with a radium 
applicator, although the specific activity is so much weaker. In 
consequence of the local action being mild, the applications may be 
prolonged—in fact, from several hours to several days, without (it 
13 claimed) harmful results. It has been shown hy experiments of 
the French doctors that the actiniferous earths have no antiseptic 
action which might tend to neutralise their vital effects on the 
tissues, nor do they act like a caustic or a poison. In fact, although 
Microbes are not killed in their presence, the stimulating action they 
set up tends to dissipate infection. It is hardly within the province 
of this article to deal with the pathological aspect of these new 
earths, but reference may be made to the researches in Paris, which 
have shown excellent results in the treatment of rheumatism, 
neuritis, gout, eczema, rheumatoid arthritis, gonacoccal rheumatism, 
&c. It is, of course, well known that vibratory massage will stimu- 
late the muscles to resume their normal healthy state in diseases 


of this description, and it would almost seem as if the mild, but 
prolonged bombardment of the cellular tissue by the corpuscles 
thrown off from the actinium, produced a whipping or vibratory 
effect of an extremely beneficient nature. The earths are applied 
by coating the affected parts with a layer, sterilised if necessary, 
and covering this with oiled silk to preserve the moisture and thus 
to ensure the production of emanations. If the earths become too 
dry they may be moistened with water, and they can be used over 
and over again because the activity is permanent. The duration 
and frequency of the applications depend. of course, on the nature 
of the case. Another method of application is by baths. This is 
necessary when the indication is general rather than local. About 
250 grammes of earth are usually used for a bath of about 50 gallons, 
the temperature being 37°C. and the application half an hour. If 
necessary, a local bath may be employed or even injections. 

The study and applications of actiniferous earths are, however, 
only in their infancy. But sufficient has been done abroad, as shown 
by this brief record, to indicate that they have valuable scientific 
and therapeutical properties; and the investigation of actinium, 
having a radio-aetivity 10 times as great as radium, with the parallel 
researches in regard to its effect on the discases of the human 
organism, will be watched with interest and sympathy. 


MAGNETIC DISTURBANCES AT KEW.* 


BY C. CHREE, SC.D., F.R.S. 


A recent Papert discussed the diurnal inequality of Kew magnetic 
declination derived from 209 of the most highly disturbed days of the 
11 years 1890 to 1900. The present Paper discusses the correspond- 
ing phenomena for the same days in the other magnetic elements. 
The most prominent features of disturbed days are the irregular 
nature of magnetic changes and the frequency of large oscillations. 
These more obvious features have hitherto engrossed attention. 16 
is found, however, that the irregular changes on disturbed days are 
accompanied by large regular diurnal changes, which are specially 
striking in vertical force. In declination and horizontal force the 
range of the regular diurnal inequality on disturbed days is in the 
average month of the year about double that on quiet days, but in 
vertical force the former range is fully four times the latter. Dis- 
turbance affects the type as well as the range of the diurnal inequality. 
The former influence is comparatively small in horizontal force and 
the component to geographical north, larger in declination and the 
component to geographical west, and largest of all in vertical force. 
On quiet days the characteristic feature of the vertical force in- 
equality is the fall in the forenoon to the minimum about 11 a.m. 
and the rapid rise in the early afternoon. Disturbed days, however, 
approach to а type in which there is a minimum about 4 a.m.—near 
the principal barometric minimum for the day—and a maximum at 
from 4 p.m. to 6 p.m., according to the season. ‘The day rise and 
the night fall are about equally rapid. Оп disturbed days the 
shorter period Fourier " waves " in the diurnal inequality for V 
become of reduced importance relative to the 24-hour wave, and this 
wave has its phase some four hours earlier than on quiet days. Ver- 
tical force inequalities from the disturbed days of the four sunspot 
maximum vears, 1892-1895, show a considerably larger range than 
those from the whole 209 days, and their phase angles depart more 
from the phase angles for the quiet days of the 11 years. 

The question of the scat of the forces to which the regular diurnal 
inequality is due turns largely on the vertical force phenomena, and 
it is thus clear that different results may be reached according to the 
extent to which the disturbance clement enters into the data em- 
ployed. Dr. Schuster, employing results from 1870, а усаг of ex- 
ceptionally large sunspot frequency, and Dr. Fritsche, employing 
data from miscellaneous years, have reached notably different con- 
clusions. The results of the present Paper emphasise the importance 
of securing as great uniformity as possible in the data from different 
stations. It is suggested that three sets of diurnal inequalities might 
be published, representing respectively quiet days, highly disturbed 
days and intermediate days. If the diurnal inequality is due, as 
Dr. Schuster concludes, to electric currents associated with the move- 
ments of the upper atmosphere, the increased conductivity of these 
regions due to increased ionisation may account for the increased 
amplitude of the regular diurnal inequality at sunspot maximum, or 
on days of magnetic disturbance. But it is not obvious how it can 
account for large differences in phase angles between quiet and dis- 
turbed days, or for the difference that manifests itsel! in the effects of 


_ * Abstract (from the " Proceedings ") of a Paper read before the Royal 
Society. 
f" Phil. Trans.," A, Vol. CCVIIL., p. 205. 
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disturbance on different magnetic elements. It is possible that the 
variation with altitude in the electric conductivity of the air is 
altered, so that appreciable effects are experienced on disturbed days 
from electric currents in layers which are normally ineffective. Thus 


differences between the upper air movements at different heights 
might make their presence felt. 


Telegraph Co. also holds stock in the Western Electric Co., and 
exercises à very complete control over the poliey of this concern. 
In consequence, the American Telephone & Telegraph Co. is further 
able to maintain its lead in the van of telephone progress by keeping 
closely in touch with the latest developments in the field of invention. 

On the North American continent the telephone and telegraph 
systems are ranked among the engineering enterprises of the land, 
and it is therefore not surprising to find the prominent position 
which is accorded to the engineering department in the organisa- 
tion of the American Telephone & Telegraph Co. In the words of 
Mr. Theodore Vail, the president of this company: ‘ The engineer- 
ing department takes all new ideas, suggestions and inventions, and 
studies, develops and passes comments upon them. It has under 
continuous observation and study all traffic methods and troubles, 
improving or remedying them. It studies all construction, future 
development and extension schemes, makes plans and specifications 


for the same, and gives, when desired, general supervision and 
advice." 


If magnetic storms were of approximately constant length—under 
94 hours—and followed on the whole a similar course, then the 
existence of a regular diurnal inequality on disturbed days might mean 
thatstorms commenced more often at one hour of the day than another, 
and not that the forces modifying the nature of the phenomena were 
largely dependent on local time. Influences of this kind do not 
improbably have some effect. The time, however, during which 
magnetic conditions remain highly disturbed is very variable. Of 
the 209 days included in the Paper only 64 were days of isolated dis- 
turbance ; the remaining 145 were all preceded or succeeded by days 
also classified as disturbed. There are several other reasons for con- 
cluding that the diurnal inequalities discussed in the Paper indicate 
in the main a true daily variation, independent of the stage that 
the magnetic disturbance has reached. An inspection of individual 
vertical force disturbances of short period showed that when these 
occurred in the late afternoon there was almost invariably a rise in 


the force, whereas if they occurred in the early morning there was 
& fall. 


Whilst I was in New York I had many opportunities of closely 
watching the working of the great deliberative machine so ably 
presided over by Mr. T. Vail, and so well managed by Mr. H. B. 
Thayer, one of the vice-presidents of the company. The first thing 
which naturally attracted attention was the complete absence of 
the huge files of correspondence so familiar to those who work in 
Government offices. The functions of tne various departments of 
the American Telephone & Telegraph Co. are very clearly laid down, 
and since decentralisation exists in its completest form, the business 
of the company is transacted by the heads of departments in per- 
sonal interviews with the president and vice-president. It is this 
procedure which accounts for the absence of the files of correspon- 
dence to which attention has been drawn, and to it is also due the 
fact that the staff attached to the offices of the president and vice- 
president are reduced to microscopical proportions. In the case of 
the American Telephone & Telegraph Co. I understand that about 
half а dozen stenographers comprise the whole of what would con- 
stitute the administrative section in a large British public depart- 
ment. Another point which came under my observation was the 
close personal relationship which exists between Mr. Carty and the 
chief engineer of the Western Electric Co., Mr. C. Scribner. When 
one considers the character of the problems which telephone and 
telegraph engineers have to handle nowadays it is not difficult to 
realise how great must be the advantages which cannot fail to result 
from the close personal intercourse of the chief engineers of the 


manufacturing and operating departments of the American Tele- 
phone & Telegraph Co. . DES | 


It was found, however, that the non-cyclic changes experienced 
on disturbed days did depend in a marked way on the stage reached 
by the disturbance. When a disturbance lasts for two days, or more, 
the usual phenomenon is for westerly declination, horizontal force 
and vertical force to fall during the first day and rise during the second. 
The fall on the first day predominates in the case of the horizontal 
force, the rise on the second day in the case of the vertical force. 

In ion-emission theories of magnetic storms—such as that of Prof. 
Kr. Birkeland—the question of the height and extent of the hypo- 
thetical electric discharge turns largely on the vertical force pheno- 
mena. The fact that so large a proportion of the vertical force range 
during magnetic storms proves to represent a regular diurnal in- 
equality seems not unlikely to prove a crucial test for such theories. 


SOME NOTES ON A TRIP TO THE NORTH AMERICAN 
CONTINENT.* 
BY MAJOR W. А. J. O'MEARA, C.M.G. 
Summary.—The author gives an account of the various telephone and 
telegraph installations visited by him on his recent trip to the United 


States, Useful comparisons are drawn between American and English 


practice, especially as regards the commercial and engineering orga- 
nisation. 


< 


Мг. Carty's mission is to provide for the handling of telephone 
traffic in an efficient manner, it naturally follows that one important 
sub-division of his department devotes itself to the study of traffic 
questions. А second sub-division deals with questions relating to 
equipment, &с.. by means of which the trafic must be handled. 
The work of these two sub-divisions is closely associated, as the 
problems of the one interact on those of the other. In order to 
produce the highest efficiency with the greatest possible economy 10 
is absolutely necessary to consider the traffic problems in relation 
to the design of equipment and vice versa, Mr. Carty put it well 
when he informed me that his responsibilities ** covered the design 
of the guns and ammunition, and also the manner in which the 
ammunition was to be used and the guns fired," But he further 
impressed upon me the fact that his responsibilities did not end here. 
For. if a telephone undertaking is to be a commercial success. it 153 
further duty of the engineer to follow carefully every change in the 
commercial policy of the company with which he is associated, 
since matters relating to tariffs. concessions, &c., all in turn produce 
reactions both on the internal equipment and external plant. and 
such reactions often demand important modifications in the eng- 
neering plant to meet the altered traflic requirements arising from à 
change in policy. 

In America a commercial dep: 


The success of the American in engineering and commercial enter- 
prises is widely acknowledged, and I therefore endeavoured to ascer- 
tain during my hurried journey through the United States and 
Canada to what. this success could be fairly ascribed. I have no 
hesitation in stating that from September 16th, the day I investi- 
gated the organisation of the New England Telephone Co. in Boston, 
and the methods adopted by its officers in handling telephone pro- 
positions, to December 218%, that last day which I spent at the offices 
of the American Telephone & Telegraph Co. in New York with 
Mr. J. J. Саму. I was struck by nothing more than the broad-minded- 
ness of the officials engaged in the telephone and telegraph industries 
of the New World, and the orderliness in the management of those 
undertakings behind the scenes of which I was, through generosity 
and kindliness, allowed to penetrate. 

At the time that the first rudimentary telephone exchange was 
established in Boston, in the year 1877. the original telephone patents 
were acquired by the American Bell Telephone Со. This company, 
now known as the Amcrican Telephone & Telegraph Co., was in 
consequence put into а position to control the telephone situation 
throt ghout the United States, and has done so most successfully. 
At ore t/me and another some 43 so-called Bell companies have been 
incorporated under separate boards of directors, and have carried on 
local service telephone exchanges under licence from the parent com- 

pany ; these licensee companies have at the same time provided the 
* short haul " trunk lines. The so-called “ long distance " service, 
that is to sav, the lines connecting the systems of the associated 
operating companies with one another, is owned and operated by the 
American Telephone & Telegraph Co., and in consequence the trunk 
line service as known to us is partly owned by the licensee companies 
and partly by the parent company. The American Telephone & 
Е ВЕНЫ 


irtment has been instituted for 
selling telephone service. Secondly, in order to enable the telephone 


companies to fulfil their part of the contract after the bargain for the 
service has been entered into, the necessary equipment and plant have 
to be designed, installed and maintained ; the responsibilit y for this 
work is provided for by the plant department—i.e., the engineering 
department as known in our service. Finally, when the equipment 
and plant are in position it necessarily follows that measures d 
to be adopted for bringing them into service, and the responsibility 
for this work is placed upon the traffic department. А feature of 
this organisation which struck me as admirable lies in the fact that 
the heads of these three departments have the same title, VIZ» that 
of superintendent—that is tosay,they are on the same level as tO 
rank, and thus human sentiment is very largely cared for. It p 
safe to say that with such an organisation business getting will ^e 
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much more effectively organised and carried on ; the equipment and 
plant will be better designed and constructed, and maintained at 
lower cost, and the operating will be of higher quality and exhibit 
greater efficiency. The concentration of effort, the conserving of 
special skill, the co-ordination and co-operation within each func- 
tional department, will also tend naturally to the acquisition of the 
greatest efficiency in each department of work. 


In my young days it was frequently impressed upon me that the 
best results would always follow if subordinates, however lowly in 
rank, were given an opportunity to do at least one thing on their 
own responsibility. This idea has been made a principal feature in 
the functional organisation in the form in which it has heen intro- 
duced in America. I found that every effort is made to push respon- 
sibility down the line, and hence it is that in every grade ofticials 
know that there are always certain things in which no further 
authority than their own judgment is required for the execution of 
prescribed works. I could not help noticing the spirit of enthu- 
siasm which is thus engendered, and I readily believe that this results 
in work of so superior an order that the cost of the mistakes which 
may be made from time to time is paid for many times over hy the 
greatly increased output of work of every official in the great tele- 
phone organisation of the Bell interest. Such an arrangement also 
has the merit of developing the most useful attributes of man, and 
hence there is no lack of the proper material for filling the highest 
administrative posts. 


TELEPHONES. 


It seems hardly necessary for me to say much on the technical 
side of telephone engineering. We know how thorough our Ameri- 
can cousins are in all they put their hands to. Their success is 
entirely due, in my opinion, to the scientific spirit in which they 
approach a subject. No changes are introduced until a complete 
investigation into each aspect of the situation has first been made. A 
novelty has to be “ tested out ” and “ proved in " before it has any 
chance of acceptance. No far as service by means of the multiple 
switchboard is concerned, not much room for improvement has been 
left for some years past. However, American telephone engineers 
have not been content to rest on their oars, and many improved 
features of a minor character have been introduced into the service ; 
for example, the study of traffic conditions has resulted in thc intro- 
duction of the ancillary jack, which provides for calls appearing at 
two or more positions, and thus facilitates team working. 

The question of the location of the trunk exchanges has not been, 
I fear, as deeply studied by us as the importance of the subject 
demands. In the case of the multi-office urban areas it is as neces- 
sary to study the economics of the location of the trunk exchange 
as it is to determine the theoretical centre for a local exchange. The 
problem is certainly a somewhat complex one to deal with, since it 
is difficult to assess the relative valucs of the variable factors which 
are introduced by the necessity of providing trunk circuits which 
must serve as sections of channels of communication between several 
widely separated areas as well аз serving as direct channels between 
closely associated areas. In the case of many cities where the 
arbitrary attitude of the local authorities has caused us to contem- 
plate the substitution of underground cables for aerial conductors, 
& study of the transmission efficiencies of those circuits which are 
built up of many component parts in order to provide a means of 
communication between the more widely separated centres has cer- 
tainly indicated the desirability of erecting such conductors on pole 
lines constructed on routes outside the jurisdiction of disobliging 
corporations. The American telephone engineers have had seriously 
to face this problem, since not only do the cities in the United 5tates 
cover immense areas, but at times the city authorities impose serious 
restrictions in the construction of open lines. In those cases in which 
à large number of trunks has to be provided for use, partly for local 
purposes and partly for extension or through traffic, the location of 
the exchange is determined by the section of copper required within 
the city limits to provide for transmission efficiency of the standards 
adopted for the circuits which have to be installed—that isto say, 
the question of cost in relation to the transmission efficiency required 
to meet the various traffic conditions is the ruling factor in deciding 
whether the trunk exchange shall be located within the city limits or 
outside the same. At three of the centres visited by me, Buffalo, 
Chicago and Philadelphia, the “ long-distance " exchanges were 
situated at some distance outside the boundaries of these cities. 
, Ав was to be expected, a very complete study has been made of 
E loading" problems, and practical trials are bcing made over 

loaded ” aerial circuits. Many difficulties have been successfully 
overcome, and during my stay in New York an opportunity was 
afforded me of talking with Chicago on a “loaded ” aerial circuit. 
The distance is about 1,000 miles, and the conductors are 420 Ib. 
copper to the mile. Even under the adverse atmospheric conditions 


which prevailed it was quite possiblé to understand my correspon- 
dent in Chicago. 

Some very useful information was given me concerning the inter- 
ferences caused to long-distance telephone circuits by the electrifica- 
tion of railways, and ingenious methods have been devised for partly 
eliminating the disturbing currents, but the additional apparatus 
which has to be introduced into loops for this purpose seriously re- 
duces the efficiency of the circuits for telephone purposes. The 
invention of telephone repeaters has received considerable attention, 
and they have been installed in quite a number of circuits, but unfor- 
tunately 1 had no opportunity of making observations on any circuits 
so equipped. 


AUTOMATIC AND SEMI-AUTOMATIC EXCHANGES. 


Perhaps of all the interesting questions which were discussed, 
the most important is that relating (o the development of the auto- 
matic and semi-automatic equipme ив It was my good fortune to 
see no less than five different types of switch equipment, designed 
to provide automatic and semi-automatic telephone service, and I 
also had the advantage of discussing the question of providing service 
by means of these new types of equipment, not only with those who 
advocate these systems, but also with those who are opponents of 
the automatic systems. A matter which has been much debated is 
that relating to the probable attitude of the public towards a service 
provided by means of full automatic systems. ‘The question 
naturally arises whether the public will take kindly to the task of 
calling their correspondents when once the novelty of the apparatus 
has worn ой. I think the non-committal answer of ** wait and see " 
is the safest at the present moment. True, at the present time, some 
200.000 full automatic stations are in operation in North America, 
and the advocates of the system point to this fact in support of their 
contention that the public prefer this svstem. On the other hand, 
the opponents of the system claim that it is the novelty of the thing 
which appeals to the public, and suggest that the users are also 
stock-holders in the operating companies, that the pleasure arising 
from a feeling of ownership in the plant is responsible for the enthu- 
siasm, where such exists, and that as soon as the plant begins to 
age, and the service in consequence shows signs of deterioration, 
the present feeling of satisfaction will give place to one of disgust. 
The whole question certainly requires the serious consideration of 
telephone engineers in this country. We have yet to learn from 
actual experience whether the automatic and the semi-automatic 
equipments provide suflicient flexibility to cover the wide range of 
requirements of the British publie, how far the mechanism is reliable 
in the care of such men as we can train to maintain it, and how the 
cost of first installation and the annual charges in respect of depre- 
ciation, maintenance and traffic operation compare as a whole with 
similar costs in respect of existing types of installation. Clearly, if 
the new designs of equipment on *' testing out ` actually '* prove in," 
there can be no doubt as to the course we must be prepared to adopt. 


Comparative Costs of Electric Traction Systems.—In а 
Paper recently read by Mr. F. Darlington on this subject the 
author stated |that estimates prepared for the electrifica- 
tion of about 100 miles of single-track railwav, with about 
25 miles of side tracks and with heavy gradients to be climbed 
and very heavy and frequent trains to be handled, showed the 
total cost of direct-current transmission and distribution 
apparatus, including sub-stations, to be £476,200, and for 
single-phase alternating current with transformer stations 
£202,200. These figures are based on 1.500 volts with a third 
rail for direct current and 11,000. volts with an overhead 
trolley for single-phase current. The difference in cost of 
the two distribution systems is £274,000. However, the 
single-phase locomotives for the same railroad would be more 
costly than direct-current locomotives by about £74,900, but 
this amount is only about one-quarter of the difference in the 
cost of the transmission and distribution appliances. In 
discussing the Paper, Mr. L. R. Pomeroy said that the advo- 
cates of electric traction had been dwelling on only a small 
portion of the various elements involved in the cost of trans- 
portation and that the effectiveness of engineering recommen- 
dations was somewhat diminished by the fact that the advice 
given was not always disinterested. He remarked that the 
electrical achievements thus far. made, while mainly confined 
to passenger traffic, had shed little light, except in special 
cases, on the larger problem of freight train operation. 
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time the futility of expecting any existing institution to 
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to stop the unprofessional conduct that. was bringing con- 
sulting engineering into disrepute was made some years ago 
by the Institution of Electrical Engineers, but it in no wise 
prevented the malpractices which the Institution had in 
view, and at the same time it weakened, if anything, the 
hands of those consulting engineers who wished to act in à 
trulv professional spirit. Last vear the Institution of Civil 
Engineers took the matter up, and adopted a certain code of 
rules, and this year the Institution of Electrical Engineers 
have taken further action by adopting identically the same 
rules as those of the parent Institution. But, however 
good the intention of such rules may be, it is impossible to 
expect bodies representing so many varied interests to legis- 
late very effectively for one particular group, and that 
group by no means a large percentage of the whole. 

In another column our readers will see that steps have now 
been taken to form an Association of Consulting Engineers. 
We heartily weleome this movement. For the last two 
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indication that à very good beginning has now been made. 
It will be noticed that the new Society 13 not restricted to the 
electrical profession. 16 embraces civil engineers (using 
the term in its more restricted sense) and gas engineers as 
well, so that a very large field of engineering is covered. 
Also, there песа be no fear that the new Society is in any sense 
run by a clique, as the invitation to attend the meeting held 
last week was backed by names which were certain to carrv 
weight, and a representative gathering was the result. The 
proceedings showed entire unanimity of opinion, and the 
committee that was elected to carry the matter forward 
cannot fail to bring the Society into prompt recognition. 

It may be well to point out that the new Society is in no 
way antagonistic to existing societies, and that it does not 
propose to read technical Papers, or to add to that output 
of technical literature which many people feel to be already 
too large. This assurance will come as a relief to any of our 
readers who may have had such an idea. Primarily the 
object is to raise the standard of the profession of consulting 
engineering. We, therefore, hope that it will be supported 
by the goodwill of many who are not themselves consulting 
engineers. For example, there is the general public. 
Hitherto there has been no easy means of finding out who was, 
or who was not, a consulting engineer; much Jess was there 
any means of determining the qualifications of any engi- 
neer who styled himself a consultant. From the point of 
view of the public this was very unsatisfactory, and has 
doubtless led to the carrying out of a great deal of indifferent 
work, and has produced much dissatisfaction. As men- 
tioned by Mr. MipcLey TAYLOR at the meeting last week, 
there is nothing to compel a municipal authority to 
employ a properiv qualified man to advise them, even in 
works of large magnitude; and if such a man is appointed, 
attempts to dislodge him in favour of an engincer with 
doubtful qualifications, and who does not mind touting for 
the work, are not unknown. Nor is this the only way in 
which the public may suffer. If the programme of the new 
Society is carried out, the public will feel that some protec- 
tion is provided, as the tendency will be to employ only 
those consulting engineers who are members of the Society ; 
and the fact that they are members will be some guarantee 
of their qualifications and that they are guided by the 
recognised. rules of professional conduct. 

It is equally important, however, that other engineers 
should recognise that the new Societv will aim at the greater 
well-being of all things connected with consulting engineer- 
ing, and in this respect we hope very sincerely that manu- 
facturers and contractors will support the new movement 
and recognise that it is really to their advantage. There 
have been many complaints in the past of consultants who 
were not properly qualified, or who did not scruple to take 
advantage of the contractor in an unfair way. The true 
consultant acts in a semi-judicial capacity, and sees that not 
only does his client receive what is specified, but that the 
contractor also obtains fair play. 1% is to be hoped that 
unfair episodes will end once for all with the formation of 
the new Societv, and we, therefore, trust that manufacturers 
and contractors will give it their cordial support. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office, port 
on receipt of published price, adding 8d. for books published under 3. Adi 
10 per cent. for abroad or for foreign booke.) 


Ln ecd 


Radiation, Light and Illumination. By C. P. Ѕткчметх. (New 
York: The McGraw Hill Book Co.) Pp. хи. +788. $3 net. 


In the volume now before us we have another instance of the 
protean character (if the allusion may be pardoned) of Prof. 
Steinmetz's work. То most of us the author 18 known prin- 
cipally in connection with his extensive mathematical investi- 
gations on alternate-current phenomena, and his practical 
applications of this theory to electrical machinery. Those, 
however, who have been privileged to visit his private labora- 
tory at Schenectady know that the problems of light production 
have had a special fascination for Prof. Steiumetz for many 
years past, and some of his work in this direction, notably as 
regards the magnetite arc, has been followed here with interest. 

Tn the volume now before us we have the substance of a 
series of 13 lectures delivered at Union Universitv. Unfor- 
tunately, no verbatim report was made, and Prof. Steinmetz 
has been obliged to leave the editing in other hands, with the 
result that a number of small errors have crept in ; but, even so, 
the book is most valuable as being the only treatise which deals 
in a comprehensive and original manner with a subject which 
becomes daily of greater interest and importance. 

The first chapter, or lecture, deals with the nature and dif- 
ferent forms of radiation т a simple and clear manner. In 
introducing the undulatory theory, however, its inception is 
ascribed to Euler, and no mention is made of Huvghens, 
Young or Fresnel. On the same page two beams of light of 
equal amplitude and coincident phase are stated to give twice, 
instead of four times, the intensity of one. In dealing with 
X-rays on рр. 15-17, they are spoken of as oscillations having а 
wave-length of about 0-01 x 1079 cm., although the view now 
more generally accepted is that they consist of sharp individual 
pulses produced by electronic impact. On р. 16 the blank 
space between the longest electric and the shortest ‘ultra-violet 
light is spoken of. In the second lecture, on the relation of 
bodies to radiation, simple physical explanations of refraction 
and dispersion are given by the wave theory, of emission and 
absorption spectra, of reflection, colour and fluorescence. The 
author speaks of the actual or objective colour of a body, and 
also its subjective colour when viewed by a coloured source. 
The terms absolute and relative colour would perhaps be better, 
reserving subjective colour for the effect on the observer, who 
might be colour blind. On p. 30 lamp black is instanced as a 
black body, but not platinum black. The term albedo 13 
employed to denote the whiteness of a grey body, being a 
coefficient which is unity for a perfectly white and zero for a 
perfectly black surface. А very interesting lecture is devoted 
to the physiological effects of radiation, starting with a descrip- 
tion of the eve and of Fechner’s law. In common with other 
writers on the subject, however, the author does not differen- 
tiate between the functions of the pupil and the retiua in con- 
nection with this law. The useful and injurious effects of 
various kinds of radiation on the eve and the body are re- 
markably well treated. 

Incidentally, the mechanical equivalent of light is given аз 
having a value of 0-01 watt per candle, which is probably far 
too low. | | 

After a short lecture on the chemical and physical effects of 
radiation, the laws of temperature radiation are discussed in 
lecture У. The Stefan-Boltzmann law (spelt Stephan) is 
given with a coefficient of 5x 10—12 which is lower than that of 
Karlbaum (5:32 x 1072) and of Féry (6-3 x 10722), Wien’s and 
Planck’s laws are quoted, but full justice is not done to their 
utility as regard temperature measurement and luminous 
efficiency. The classification of elements according to their 
melting points and the periodic law is done in a very effective 
diagram ; the use of the term vapour tension is, however, 
objectionable. Carbon as a radiator is fully dealt with, and 
interesting remarks are made on the peculiarities of carbon 
produced in flames from various combustibles. 
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Lecture VI., on luminescence, 18 one of tho most interesting 
in the book, as it deals largely with Prof. Steinmetz’s work on 
arcs, mercury, carbon, magnetite, &с. Several most original 
experiments as to the non-reversibility of the arc are quoted, 
and incidentally the value of the old * exploring carbons " as a 
method of investigating the distribution of potential in the arc 
is completely exploded. The titanium arc is described as 
having a consumption of 0-25 watt or less per mean spherical 


candle, but little mention is made of the quartz mercury vapour 
lamp. 


ANALYSIS OF LEAKAGE REACTANCE. 
BY J. REZELMAN. 


Ѕиттату. — The author continues his investigations into the leakage of 
the windings of alternating-current machines. The expression for the 
permeance , is considerably simplified and made much more general ; 
the expression for the slot perineance, too, is slightly moditied. The 
leakuges of many machines have been carefully analysed and the 
reaulte are here given. Bar windings also are dealt with. 


The chapter on flames as illuminants and arc lighting are 
both interesting, but one would like to have seen more about 
the Welsbach and other mantles. However, some good works 
already exist on this subject. Lecture IX., on the measure- 
ment of light and radiation, is somewhat disappointing, photo- 
metry being treated im а very sketchy fashion and radiation 
measurement hardly touched. It 1s satisfactory to find that 
Prof. Steinmetz advocates discrimination as the basis of 
heterochromatic photometry, but the “luminometer” he 
describes is a very crude instrument, and no mention is made 
of the use of an artificial pupil, which is such an important 
adjunct. Two verv complete lectures are given on light flux 
and illumination, with most exact calculations as to the light 
distributed from and received with various sources. Finally, 
two excellent lectures are devoted to illumination and illuminat- 
ing engineering and to physiological problems, which are in 
every way most interesting and instructive, especially in con- 
nection with the present discussions concerning glare. 

Prof. Steinmetz’s new work will doubtless be read with 
attention bv all interested in this important subject, and we 


hope that it will soon reach a second edition, when he will be 
able to perfect it. 


In the Paper on “ Leakage Reactanca,” recently published 
by the author, certain coetlicients have been introduced, their 
values having been found by experiment. 

These coefficients vary with the type of winding, and we 
shall see in the following that it is necessary to make certain 
corrections in order that the formule shall become general. 
For this purpose we will eonsider a two-phase winding, and 
utilise the well-known property of the independence of the 
phases. 


1. Permeance A,.—It has already been shown that 


A= 0°92 log( 7 )+С (a в) 

E (98 т )+ «+9 log (4 — р.х 

in which the first term—log( ^ -—relates tothe flux between 
" 

the tips of neighbouring teeth, the factor C, to the flux be- 

tween the teeth which are not adjacent, and the last term to 

the flux embracing all the slots per pole and phase; т represents 


the extent of the integration, and B a factor taking account of 
the curvature subtended by the polar arc. 


(q- 1) t, 
C. V. DRYSDALE. 


Les Oscillations Electriques: Principes de la Télégraphie sans 
fil. By C. Trssor. (Paris: Doin & Fils.) Pp. хи. + 454. Fr. 5. 


This volume is one of the Encyclopédie Scientifique series. 
It deals with the physics, as distinct from the technologv, of 
electrical oscillations, Mathematical argument and experi- 


T 
mental fact are agreeably blended throughout the work. but Fic. 1 
the former predominates. In the first 50 pages the reader is d 


introduced to the general theory and formule of simple har- 
monie and damped harmonic vibrations. Then the laws of 
ordinary alternating current are discussed. The study of 
high-frequency electricity begins with a chapter on the pro- 
duction of oscillations, and proceeds with an account, mainly 
historical, of the work of Hertz and others on the propagation 
of electrical. waves along wires and through space. The 
physies here is thoroughly up to date; that of the spark is set 
out in considerable detail, but that of the arc is not so fully 
treated as it might have been with advantage. The remainder 
of the book is almost entirely mathematical, and mav be 
described as a summary or abstract of Hertz’s discussion of the 
radiation from an oscillator and of the theorv of the oscilla- 
tions m coupled circuits as given by Bjerknes, Oberheck, Wien 
and Drude. This summarv, though purely academical 
should prove useful to technical | vritte | 


to te men, as 16 is written with an 
eye to modern applications and is otherwise very vood. It 
Y P e 


will be seen from this survey of the book that it tills a very 
apparent lacuna in French electrical literature. : 


W. H. E. 


Let r=Q/, where Q = number of slots per pole ; then the last 
( ; TETE 

term becomes 4 х log( > x В). By inspection it is seen that 
the summation ought not to be carried over the whole polar 
are ; in fact, starting from т ~ }(q— Пн (Fig. 1) the flux does 
not embrace most effectively all the slots per pole and phase. 

We will integrate for a length х=(0- cg), and have 

92! 2 у — 
^ 7092 log" +С, + q log T |, assuming that B=1, 
that is to say, that the number of poles is v 
| , ! ery great. 
To find the value of C, Y nm 


| Чег {һе case of a winding 
covering the а ше аге (4 = Q), in which case the last 
term Q log ( m —0; that is to зат, 

(Q-«Q)(Q -1)-1 
and c=1,Q, 

1 

In general the last t i “Oo Хх 

erm will thus become: q log ( 8 Q 1), 


q-1 


тие 1 
C MÁÀÀM— and we obtain for 


а = 0, ur is, for one phase of a two-phase winding: 
115 ,171). | э 
~l T 2 
q=Q, that is, for two phases in series of а two-phase 
e IF А 1—1 Р 
winding: q log! ^7 =0 


BOOKS RECEIVED. 


(Copies of the nndermentio 
on receipt of published ned works can be had from The 


| Blectrician offi 
| price, adding 3d. for books published un. се, post free, 
for n Published nett, Add 10 рег cent, for abrond or for one $ per cent, 
6% т | и . 
ae Pur i Relating to Patents and Designs," By 
av fulton, th edition. (Lo { een у 


** ту : 
| Proceedings of the Royal Society,” 
Series A— Mathematical | 


Vol. LXX XIV. 


qos 
| №. А568 б = MJ, that is, for 
апд р "SN А хо» . 08, , Ol One h > ‘ 

Е hysical Sciences, (London: Harri. q los 97-1 phass of a three-phase winding : 

| " Practical Eleetro- Platine." By G. € i Gea) 
cival Marshall & Co.) ls net. У ©. Gentry, (London: Per. 1 = $Q, that is for two ph 

[17 * м . ! ] 
: Eus Steam- Engine and other Heat-Engines.” B о phases in 

К.у. 3rd edition. (Cambridge : University Pre y 4. A. Ewing, 


Ss.) 


x : series Г 
winding: q loe С = of а three phare 
o —x 


A | 6—6 /` 
8 It is well known th | 


at 
the permeance of one phase of a two- 


lI 
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eee 


phase winding (у = 4Q) is the same as that of the two phases | the coefficient z depends, therefore, on the number of slots рег 


in series (9 = ()), it follows, then, that 


C, t 9 log 2 з) =C,,, and, for example, with q=2 : 


C; + 2 log (352-4) = С. whence C, = C + 1-09. 

Now, the factor С only depends on the number of slots рег 

pole and phase, and is zero for g=2, whence C,=! 09. Pro- 
ceeding in this manner we have 


C, «4 log( 5 1—1) =C, whence C, = 1:09 + 1-59 = 2:68, 


and similarly 
С. + 8 log C= = ) = Cio whence C, = 2:68 + 2°76 = 544. 
VA\2x 8-2 
The four values of C,, Сь С. and C,, enable us to plot the 
curve (Fig. 2), from which the values of C corresponding to 
intermcdiate values of 4 can be determined. | 
к) 


For a given type of winding the last term 4 log ( es 
has a value which, like C, only depends on the number of slots 


7 


per pole and phase; we can thus combine thesa terms and 
writo Q- 1 x 
D, = C, 4 4 log | R } 
q--1 
We thus obtain, for a large number of poles, 
А, = 0-92 log zn ) +D,} 


where D, has the values given below. 


Values of D, for 


1 
© 424Q q -Q. q=3Q | q-iQ 

2 | 1-1 1:51 | 

3 ' 197 к) 2:57 

4 | 27 | 11 545 | 210 
5 341 d 4:55 eve 
6 | 410 | 1:93 52 | 8336 
7 4% И 6:05 i 
8 | 546 2:70 693 | 437 
9 610 | E 775 “ 
10 а | 5:40 е | 5:42 
12 410 | ч 6:48 
14 o ш 478 ee 750 
16 e 545 | à 8:52 
18 610 ` E. |. 952 


— ——— — —— —Á— ———ÓA 


An examination of the above table shows that there is 

almost an exact proportionality between D, and q, so that 
D, = 0:68 x 4 for a winding in which у= x Q. 
D, 20:31 xq for a winding in which у= Q. 

D, 2 0:875 x у for a winding in which 9 = } xQ. 
D, = 0:545 ха for a winding in which q=} х Q. 

We have now to determine tho augmentation of the per- 
meance due to the curvature of the polar arc ; we must thus 
add a term of the form л, xq log B, where В is a factor de- 
pending upon the number of poles on the machine. | 

We write г, x 4, being given that there is а contraction of the 

d 
lines of force corresponding to C, as well as to qx в у 
ИЕА 


pole and phase. In addition, to fulfil the condition that the 
permeance of а winding q= ¿Q is equal to that of a winding 
q=Q, it is necessary that +, хох log В = z, x 2g x log В, that 
is to вау, 7,— 2... | 
Ву putting z—1 for a winding in which q = 30, it follows 
that z = 0:5 fora winding g=Q. It being given that D, varies 
in direct proportion to 9 for the same type of winding, we can 
take, with a very close degree of accuracy : 
1 —1:3 for a winding y=3Q 
and a=0-& for a winding y= iQ. 
Tho complete formula thus becomes 
T 
1 


( s 
0 = 1Q, № = 0°92 108 ( 1) +0681+1х4 log в! 


= 0:92 flog ( 7) +4 (0-68 + log B)} 


ү 
П: 
д= 9, А,= 0592 Пов ( у + 0:344 + 0:54 log в} 
09 ! ELS e ny! 
= 0:92 (log ( po 5]( 0:68 + log B); 


T 


9) + 0:875 + 1:34 log в) 


7=3Q, A, =092{log( 
= 092 (log ( 77) + 1:37 (068 + log B)) 
y= iQ, A, =092{log( TA) +0-5454 4-084 log B} 
1 


= 0:92 ( log (= » +0'8у( 0-68 +log B) | 
1 


Applied to various machines on which A, has been deter- 
mined by means of auxiliary coils, the following values of B 


were found :— 


HP. op | s Q | B | (p+ 
E ori MS CNN PEE E Lee 

220 | 1 5 15 1-9 2.0 
220 | 1 10 15 1-96 20 

4,500 2 4 12 1545 1-5 

4,500 2 8 12 16 15 
175 3 6 12 1:36 133 
175 3 12 12 1:36 1:33 
175 4 3 9 1:23 1:25 
175 4 6 9 | 124 125 


It follows from the above table that the value(p + 1)/p can be 


taken for D. 
9. Permeance A,.—In order to determine the accuracy of the 


formula A,— 0:164, logi?" + A |, experiments were carried out 


on the rotor coi!s of a turbo-alternator; the dimensions of these 
coila were in agreement with those normally met, with in prac- 
tice. Each coil consisted of 36 bars (1-7 x 21), arranged as in 


Fig. 3. 
Table of Erperiments. 


EAM | 
саг Watts 


си Voltage measured оп coil. 
ie | о кепе. Freq., шеа- | ү, 
current of | -== ; ——, T | | | sured, UR 
10 атреге:| , W. doe uu it 

in coil. c+) Г. C. W. | 
Diced insertion 64 | 40, 26 | 16 | 152 100) 506; 75 | 49 
a 4 b......... 10:5 | 9385| 60 | 36 | 300... ... 11875. 9:25 
a-b«c ...| 15:2 |150 |106 | 6:25! 440... | ... 1280 15:25 
а+о+с+а| 150 |150 |13'5 |100 | 540 ... | 540 17-8 
т. 4:0 | 56 | 8:55 22 | 160 100 500 | 7:25 4:4. 
б+с......... 67 | 88 | 8:0 | 48 | 285 ..| ... 1165 84 
b+c+d 85 |110 1106 85 | 390 ... .. 25:75 11:85 
быз | 28 | 56 | 46 | 28 | 135 100 500; 60 595 
Col asse 435| 56 | 75 | 63 | 245 .. .. |125 745 
АТИР 18 | 22 | 28 | 37 | 100 100 500 515 55 
b+d ..... 675| 75 | 62 | 58 AD “ш ee d 

+@ жед 82 | 04 | 54 | 535 100 500, .. 
a-d .... 465| 185, 0 1:85 "INS T 
а+с......... 88 | 745, 7:0 | 43 100 5001... ; 
а-се........ $55| 0 | 16 | 0-75 n | n | M 


D 
t 
| 
| 
| 
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The wattmeter readings show that there are important 


additional losses; on making the corrections necessitated 
thereby, we obtain the following table :— 


Voltage. 'Reactance. 
ease | 6:25 0°625 с 


Coil. | Voltage. Reactance. Сой. 


OMNES 4:5 0:450 
"TEN 19:5 1960 |с+4........ 13-4 1:340 
а+Ьжс....) 368 | 5680 |4............ 35 0:350 
а+ь+с+а. 555 5350 | 4+0Ь......... 151 1510 
а | 5:5 0550 | а+4.......| 134 1:340 
bee sss 16:67 1667 | а+с......... 156 | 1560 
$+с+4......| 3005 3-005 


The reactance 
12:5 хех и? 12:5 x 50 хи" 91 
PLE Й д А, = es E Ma 
Е о x 0-46 ( Io x A) 
988и 91 
и a : 
| i ^ (logie x A) 
l, being the length of a half-turn and с=50, we have 


———. NN — — 2. — —— ——— — — -———— 


the lines of force through the coils themselves ; А would рго- 
bably have larger values with wire windings. In any case, it 
follows from the tables that the permeance varies sensibly 


according to the expression log v and that it is essential in 


exact calculations that the cireumference U, should be intro- 
duced. 


I$ would then be useless to use these experiments as a sole 
basis for determining the relationship between A, and at the 
same time R, and the dimensions of the coils ; moreover, wo 
shall see, from experiments made with this especial purpose 
on the stator of a three-phase 175 н.р. motor that the formula 


we have previously employed, is in perfect agreement with 
the nature of the actual phenomena. 


Stator of a three-phase motor, 175 h.p., 8 poles, 50 cycles per 


second, 750 revs. ; 3,000 volts between phases, the rotor being 
removed. | 


Coils in 


| д], | 2l, е 988,41, | 988121, „21, m Е i 288,21, | | _ ж, т. 

Б l U, U, | logy. "т d T30 x logy | х, measured. 10 х А A = ся cale. (A=0) 

aes 1415 22211272, 1105 | 1,29 | 0828 | 0585 0625 «0040 | «00758 1-070 

a tb ........ 1,553 299 9:05, 0:956 5,184 2:020 1:935 1:950 + 0:015 + 0:0075 1:010 

аз +с en 1,298 3/6 | 6:90 | 0838 11,664 4:550 5:650 5 680 + 0030 + 0:0069 1:001 

athb+e+d 1,235 455. 545! 0:755 | 20,746 | 7380 5:420 5:330 —0:090 — 0:0122 0-085 

DY apes uae cles 1,298 222 1170, 1:068 1,296 0:485 0:517 0:550 + 0:035 + 0:068 1:061 

Ь+с....... 1,255 299, 825, 0916 5,184 1:840 1:685 1:667 — 0:012 — 0:0065 0:990 

b+c+d 1,180 575, 630, 0799 11,664 5:950 $:150 5`005 — 0`145 — 00570 0:953 

т 1,180 222 1060, 14025 1,296 0:440 0:451 0:450 - 0:001 —0:00227 0:997 

c+d ws. 1119 299, 7:50, 0874 | 5,84 | 1670 1:460 1:360 - 0100 — 0:0600 0 934 

а... 1,055 222, 950| 0978 | 1,296 | 0395 0583 0360 -0023 | —00585 0-940 

db. 1,180 576, 630 | 0:799 5,184 1"/60 1:405 1:510 — 0:095 ~ 0:0540 0:935 

ttd. 1,255 453 545, 0735 5,184 1:840 1:550 1:540 —001 — 0:0054 0:992 

и +с......... 1,298 376, 690 0:858 5,184 1:935 1:620 | 1:560 | - 0:06 —0`0510 0:965 

" By Е px average value А = 0, the maximum deviation Dimensions. 

etween the calculated and measured values only reaches * 6 per #5 

Unt à d е Фо ТОО аана раа co ES т = 294 mm 

cent., depending on the various shapes of the sections; it is 1=270—3 х 7:5 mm. .................. 1960 mm 
12 slots (19x 50) ........................ t, =33-7 mm 

-———— а ОВО eres ete зз S, -29 ) = 4 ze 
————- Caa шшш elc ` | i : 
= ———————9231——— ll | 
пе | 


Fic. 3. 


to be noted that a small error in the measur 
7 ements м 
considerable effect upon the value of A, ill have a 


but only a small effect 
on the ratio . 7 measured | In spite of & 
”, calculated (А = 0)’ P great care the 


table shows that there 
i are error ‚фо 
necessary that ors up to 5 per cent. ; 16 is 


(Line а.) — Line (и), Line (a +b). 
fa + е, ps 
that is to say, 64 су | 
similarly d : € 108; 
(Line а.) (Line $ i 
| 4 : ( 
: Cote, + e+ A = ns PUR 2 
that 13 to say, 64+4 + 4,5. X PD 
‘In addition, the flat copper перед uro 


the free formation of 


ith conse З 
d | nsequent poles 
| ре phase ; the 19 coils are S 
ollows from thi cement ^ Of each 


ig. 4). It 


M 
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The dimensions become 


РИТИ т = 392 mm. 
=92970=-3 xT Dum. reet ote ‚= 260 mm. 
72 slots (19 x 50) mm. .................. t = 32'7 mm. 


S, = 99 P =3 q= 6. 

By a simple change in the connection of the coils we have 
thus transformed a winding per consequent poie into a winding 
per pole; the lengths of the outbang coils are the same for the 
two cases ; 

1, = 680 mm., 


Г. =360 mm, 1, = 320 mm.; 


and also the periphery U,, =210 mm. With the periphery 


U, the values are not the same for the two cases. 

In three-phase U,.= 210 mm., and in two phase U, =470 mm. 

In order to separate the permeances À, À, and À, experi- 
mentally, auxiliary coils were placed :— 

1. Five wires in the elot opening of each of tho three slots 
forming one coil, along the stator bore, the length of the slots 
of one pole; 

2. 20 wires along l, of one coil, in cach of the two intervals. 


Experiments.— Readings were taken :— 


. On one-phase of the three-phase winding. 

. On two phases in series of the three-phase winding. 
In three-phase. 

On one-phase of the two-phase winding. 

On two phases in series of the two-phase winding. 

. On one coil separately, three slot coils, a, b and c. 
On two slot coils, а and b. 

On two slot coils, b and c. 


со га сэл е фо м 


| | Voltages оп the | 

Table | auxilary coils. | 

of “one Lh M. зше | 
experi- Winding. | coer e-l- е.. bs. L 1€. 


ment. UN C ML | 
| Men. Red. Mea.’ Red. | 


l 
li 


— —————— 


Г. ' Phase O-I .... 101-3! 1090| 2-24 41-2 |2:35| 321 E 51:5 


——Á | o—M | —Á— — ree —Á 


IIl. | Phases I. and. | 
| IL. in series. 109-0 | 2180 2:65 968 !2:42! 662 101515 


ПГ. | Three-phase..:09:5| 1900 | 261 480 ! 2:44 335 10 51:5 
ту. { Straight coils 2055| ... |526 800 |38 [s 210 515 
Bent coils ... 2575| ... s = 25 „.. 1101515 

v, {| Straight coils 204-0 | 4100|32 | 885 |3'45) 710 |101 5155 
"|| Bent coils .. 2060] . " s "m | ... [10 515 
УГ. Coils о, Рап г 29:3 2:55 121 2:81 98 10 515 
NIL | Сойз а and 4. 155| .. [142 655 194! 57 10 515 
ҮШ. | Сойз bande.. 141| .. |132 608 103, 415,10 515 


| 


Notes on the Test.—It is established that for a constant eur- 
rent of 10 amperes the voltage set up in the exterior auxiliary 
coils depends upon the winding traversed by the current. 


Sa eS re es ea aS 


1. One phase of three-phase winding ......... 3.33 volte. 
2. Two phases in series of three-phase winding 2°42 volts, 
И ck ws MM 2°44 volts. 
4. One phase of two-phase winding............ ° 9:50 volts. 
9. Two phases in series of two-phase winding 3°43 volts. 
6. One coil separately .................... wm s 9:84 volts. 


| It is also established that there is a slight positive mutual 
Induction between the end coils of a three-phase winding, 
although wound per consequent poles. The chief point 
established consists in that the voltage induced in the exterior 
auxiliary coils, by one coil alone, is markedly grea‘er than that 
Induced by one phase of the three-phase winding. | 

| The values /, and U, being the same in the two cases, this 
Increase can only be put down to the absence of a demag- 
netising force, which thus proves experimentally the presence 
of an important negative mutual induction between the neigh- 
bouring coils of a consequent pole winding. 

(To be continu«d.) 


e — |————ÓH € 


Hydro-Electric Development in Sweden.—According to 
the “ Engineer," the Swedish Government intend to expend 
over a million sterling upon the establishment of an electric 
power station at the Porjus Falls, which are on the Stora 
Lule River, near the Gellivare iron district. Great hopes are 


entertained that a large industry will arise in the regions 
affected. 


CORRESPONDENCE. 


xara pe 


FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I must once more remind Mr. Fitch that national 
prosperity depends not on the profits of employers but on the 
total production of wealth. I know how difficult it is for a 
manufacturer to realise this, but it.must be realised if the sub- 
ject is to be understood and usefully discussed. Also that, 
if there is a choice of producing for the home market or for a 
foreign market, the foreign market has the greater advantage 
for the working man. We, as the principal dumpers of the 
world, do our foreign trade at the lowest possible profit; and, 
consequently, in this trade, labour bears the greatest propor- 
tion to total value. In other words, the workman’s share is 
larger as compared with the employer's. 

For the rest, I am sure it would be better if your Tariff 
Reform correspondents would leave out of account the subject 
of my ignorance and want of intelligence and candour, as 
being of no general interest, and answer the simple question 
that I ask. It is, as І have said, fundamental; and if it is not 
answered Tariff Reform falls to the ground, notwithstanding 
the defects that they discover in me. Can they give the steps 
in the argument by which it is shown that Tariff Reform would 
increase employment, without assuming that imports are paid 
for with “ golden sovereigns”? I gave the steps in the argu- 
ment by which it is shown that Tariff Reform would reduce 
employment. This also remains unanswered. And that is 
how we stand at present—an argument for reduction; no 
argument for increase.—I am, &с., 

Birmingham, July 20. 


. GEORGE HOOKHAM. 


TO THE EDITOR OF THE ELECTRICIAN. 

Str: I shall be glad if you will allow me a little space in 
which to reply to Mr. Bennett Fitch’s letter in your issue of 
Julv 15th. 

Mr. Fitch cites a hypothetical case. He asks us to suppose 
a case where “Smith's grandfather some 50 years ago made 
money and left him an income of £200 a vear invested in a 
railway in Brown’s country, this income being quite outside 
the trading question. Smith hears that motor cars, &с., are 
made very cheaply abroad, and writes to Brown not to send 
the £200, but to send instead that amount in motor cars, &c., 
as they are cheaper than he can make them at home. Under 
these circumstances the balance of money would remain equal. 
Our workers would lose profits and wages to the extent of £200 
(less the value of raw material).” 

Mr. Fitch’s own words place him quite out of court as an 
economist, for it 13 the height of absurdity to claim that Smith’s 
income can be regarded as being “ quite outside the trading 
question." It is not, and cannot be, outside the question, for 
it implies the investment at a previous date of, sav, £4,000 
(which at 5 per cent. would bring in the £200 per annum) in the 
railway in. Brown's country, which I will assume to be France. 
That £4,000 represents, directly or indirectly, British goods or 
British labour, and Smith's annual income of £200 is in the 
nature of the profit on the British labour expended. Mr. 
Fitch’s case assumes that the motor car can be made more 
cheaply in France than here. Suppose Smith gets for his £200 
а car which would have cost him here £250 ; what does it mean ? 
"imply that Smith is £50 in pocket on the transaction, and this 
£50 he can spend in this country on other goods which will in 
turn find employment for British workers. i 

As a matter of fact, the purchase of the motor car is quite a 
separate transaction. Smith’s grandfather employed British 
labour, and invested the proceeds in France, and Smith draws 
the profit; that is one complete transaction. Smith, having 
got his £200, can do what he likes with it, and, being a sensible 
man, he buys something which he needs in the cheapest market 
where he can get it. That is a second and quite separate trans- 
action. 
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Returns show that the goods which come into this country 
in payment of interest on our investments abroad are in an 
overwhelming proportion in the nature of raw materials, which, 
to quote the words of another of your correspondents, ensure a 
great gain of employment to the country. | 
Mr. Fitch is amusing when he quotes а German Protec- 
tionist newspaper to show that England is a decadent country. 
Judging from the Board of Trade returns for the present year 
we can afford to go on “ decaying " at our present rate for quite 
a long time to come. 
Mr. Glendenning, in his letter in vour issue, says the primary 
object of scientific tariffs is the exchange of our manufactures 
for the other nation's raw material. But why adopt a tariff, 


" scientific " or otherwise. when we already attain that object 
by our Free Trade system 7—1 am, &c., 


Free Trade Union, Manchester, 
July 18. 


LOANS FOR PLANT AND MACHINERY. 


Tn a recent report to London County Council the Finance Committee 
state that they have considered the question of the periods (25 and 20 
years) allowed for repayment of loans for engincering plant and machinery. 

The report states that the particular instance on which the question 
was first raised was in connection with the machinery at Abbey Mills 
pumping station. That machinery was not comparable with the electric 
lighting plant and machinery for which 20 years are sanctioned in loans 
to metropolitan borough councils. It would, however, be not unreasonable 
to draw а comparison between the plant and machinery at the Council's 
electric generating station at Greenwich and the larger corresponding 
items installed by borough councils at their generating stations. The 
basis on which the respective periods of 20 and 25 years have been settled 
is mainly the estimated life of the work. In the case of loans to borough 
councils the terms of repayment are fixed strictly on that basis, and the 
periods sanctioned for various parts of the same work differ according to 
their estimated life as reported by the Council's officers, and in the ease 
of plant and machinery 20 years are almost invariably allowed. Тһе 
period of 25 years was adopted by the Council with the sanction of H.M. 
Treasury in 1893, with a view to simplifving the accounts by charging 
over a sinele period ex penditure the repaymeat of which was then being 
spread over terms varving from 15 to 50 vears, and the term of 25 years 
then represented approximately the equated period of the amounts made 
repayable over those varying terms. The 25 years’ period was intro- 
duced before the commencement of expenditure by the Council on tram. 
ways, and in recent years the great bulk of the expenditure of the Council 
which was spread over 25 years was Incurred for that purpose. The 
application of the term of 25 vears to tramway expenditure was specially 
considered when that expenditure arose, and Н.М. ‘Treasury concurred 
in the term, “ having regard to the permanently remunerative character 
of the undertaking which is being purchased, and on the understanding 
that, in future, renewals will be charged to the revenue derivable from 
the tramways.” The Treasury approved the period of 25 years also for 
the estimated cost of conversion from horse to clectric traction, including 
the cost of equipment, “on condition that renewals of appliances and 
equipment were charged to revenue during the period allowed for the 
repayment of the primary outlay thereon.” 

It should be stated that “ renewals,” in the sense in which it was used 
by the Treasury, means not only renewals within the loan period, but also 


the supply of new plant and machinery, when necessary, after the expira- 
tion of the loan period. 


J. ANDERSON, 


LIQUID MICROPHONES. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In your issue of July 15, 1910, a liquid microphone by 
Mr. F. J. Chambers is described. I think that Mr. Chambers is 
to be congratulated on his application of a liquid microphone 
to large currents as used in wireless telegraphv. 1 may men- 
tion that in the year 1879 I made and used a liquid microphone 
(* Nature," October, 1879, and the “ Telegraphic Journal,” 
November, 1879) in which the area and hence the resistance of 
a small column of a liquid conductor, either stationary or flow- 
ing. was controlled by the vibrations of a diaphragm attached to 
a glass valve which controlled the flow. Subsequently, in 
November, 1892, I constructed a liquid rheostat, which acted 
as a transmitter or microphone, in which a jet of conducting 
liquid flowing on to a platinum plate inclined at an acute angle 
to it was actuated by a vibrating diaphragm. When these 
liquid microphones were put into a telephone circuit the articu- 
lation was excellent, quite smooth and free from grating sounds. 
Experiments with the latter were shown at the Junior Ncience 
Club, Oxford, in 1892, I never experimented with currents of 
large value such as employed by Mr. Chambers, nor did I follow 
the matter up, as experts in telephonic work seemed to think 


that the emplovment of a liquid would render the apparatus 
unfit for practical telephony.—I am, &c., 
Lymington, July 18. 


lt has heen represented to us (proceeds the report) that these considera- 
tions apply precisely to any loan sanctioned by the Council for electricity 
purposes of the borough council, and that, speaking generally, the 
principle of some extended period for repayment is justified. In support 
of this it has been urged that clestricity mains, at the beginning of an 
undertaking, are lightly loaded. that the machinery and plant are but 
little used. and that yet the undertaking has to bear at once the full debt 
charges, theugh its earning power is at first very limited. We would 
point out, however, that this has been met in the case of several borough 
councils by allowing them to postpone the commencement. of repayment 
up to three years in respect of loans for the initial cost of electricity 
installations and for the initial cost of large extensions. During the 
period of postponement no charge falls on the undertaking for repayment, 
but only for interest on the borrowed money. The Council has not sought 
this relief in respect of any of its own expenditure on electrical machinery, 
and it appears to them that this argument does not affect the question of 
the period of repayment. Up to 1906 electric lighting loans were granted 
for an all-round term of 42 years, subject to the condition that if any 
renewal were necessary during the currency of the term the cost of such 
renewal should constitute a maintenance charge, and should not be made 
« the subiect of a fresh loan. Since the introduction of the 20 years’ term 
that condition has been dropped, and borough councils are allowed to 
borrow for renewals or replacements, provided that any loan outstanding 
on the replaced plant is paid off. With one or two exceptions, none of 
the metropolitan. borough councils which have borrowed for periods 
admittedly in excess of the life of the work, has provided a reserve fund 
for renewals calculated on a basis sufficient to provide new plant at the 
expiration of its probable lfe. The Council urges the borough councils 
to make provision for the renewal of cleetric lighting machinery by way 
of an adequate reserve fund for renewals, but it cannot insist upon such 
a fund being established and properly maintained, though up to the 
present the Council has not granted any loan for renewals, except where 
the original loan is wholly repaid. On the other band, the Council does 
not borrow for replacements at all. In the case of the tramways а 
renewals fund has been established, which is calculated to provide the 
whcle cost of any replacements. So far as the plant. and machinery at 
Greenwich generating station are eenccerned, the tramways renewals fund 
2d. per car-mile) is based on the following estimated lives: Machinery, 
&c., 25 vears; boilers, &c., 20 years; sundry small items, 10 years. The 
20 years’ period allowed to borough councils covers all items of machinery, 
plant and boilers, and the initial cost of small items as well. The Council. 
further, repays the whole of its debt on plant and machinery, on the 
system of equal instalments of principal, and if the amount of the annual 
instalment of principal required to repay a given amount of debt in 2 
усаг» were set aside to a sinking fund to repay the debt on the annuity 
system, the amount of the debt would be provided at the end of 19 years ; 
in other words, the repayment of the deht in 25 years on the instalment 
system is equivalent to repayment on the annuity system in 19 years. 
The borough councils can elect to repay their loans on either the instal 
ment or the annuity system. The committee submit that if a borough 


Е. J. JERVIS-SMITH. 


SUGGESTED MEMORIAL TO THE LATE H. W. COX. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Will you open a fund for raising а memorial to the late 
Н. W. Сох? When a naval or military man performs some 
heroic deed in war it is customary, I believe, for the com- 
manding officer to refer to it in his report to the home authori- 
ties. When the man who has done the brave deed returns 
home he is perhaps decorated by his Sovereign with the 
Victoria Cross " For Valour.” And when the warrior dies, it 
sometimes happens that a statue is erected to his memory by 
a grateful country. 

Now, I know, Sir, that in such a civil profession as elec- 
trical engineering, whatever heroism a man may display, there 
is no such thing as being mentioned in despatches, or receiving 
а У.С. It is possible, however, to follow the example of a 
grateful country and raise a memorial to a man who has 
shewn as much bravery as any sailor or soldier. 

Om these grounds I am asking vou, Sir, to invite subscrip- 
tions from those who know and appreciate the work done bv 
H. W. Cox. 

I would suggest that the memorial consist of a sum of monev 


to help to keep the wife and family of a man who has laid 
down his life for his fellow men. Tam, &c., 


Faraday House, Southampton-row, CHRISTOPHER SILVER. 
London, W.C., July 18. 


[We shall be pleased to accept subscriptions as suggested, and 


to hand them over to any committee authorised to act in the 
matter.— ED. £.) 
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council electa to repay its debt on the annuity system, it is not badly 
treated compared with the Council if it has to repay in 20 years, whilst 
the Council repays or the instalment system in 25 years. 

The representations which were made to the committee were not to 
challenge the propriety of the term of 25 years which the Council adopted 
for the repayment of its own expenditure, but to urge that the period of 
20 years allowed to borough councils should be extended to 25 years ; 
but the committee state that they are of opinion that, in the circum- 
stances, the Council would not be justified in extending the period of 
repayment. of loans of the borough councils beyond the estimated life 
of the works. The term of 20 years was the subject of yery careful con- 
sideration, and was adopted on the advice of Prof. Sir Alex. Kennedy 
and the Council's chief envincer. Moreover, the term of 20 years allowed 
by the Council in sanctioning loans by borough councils compared 
favourably with the terms allowed by the L.G. Board for electrical 
machinery. The Board does not allow an equated period. 

Having, therefore, carefully considered the whole matter, we have 
(says the committee) come to the conclusion that the borough councils 
ave not hardly treated as compared with the Couneil's own position in 
regard to loans of the kind in question, but that. taking all things into 
consideration, the Council applies to its own undertaking a stricter rule 
than it is able to apply to the local undertakings. We are not prepared 
to recommend any modification of the present practice. 


THE METALITE LAMP. 


The future before the metal filament lamp in this country and the 
colonies should be a particularly rosy one, Central station engi- 
neers have got over the shock which thev received at the time of the 
introduction of this*form of lamp. and are now urging its use upon 
all their consumers, This action in itself will create an enormous 
demand. and with the co-operation of electrical contractors and 
allied trade houses there should be no difficulty in maintaining a 
brisk business in metal lamps for many years to come. 

It is something of a consolation to find that British enterprise is 
well to the front in these matters, While we may have been slack 
in the early development of the metal lamp, we have made up a 
lot of leeway and should now be able to go ahead successfully. 
The Bryant Trading Nynd.. as our readers are well aware, has been 
associated with incandescent lamp making since the earliest days 
of electrical industry. They have been making metal filament 
lamps for a number of years, but have been anxious to perfect a 
type which would give every satisfaction to the public. who, after 
all, must be the best judges of the merits of electricity consuming 
devices of every description. 

We were given a recent opportunity of inspecting the Horsell- 
road factory, where the British Metalite lamp is turned out in large 
quantities, and the works atfurded ample testimony of the existence 
of a flourishing business. The productive equipment is the best 
that inventive genius and constructive skill can provide, and the 
girl operators—women seem peculiarly adapted for this class of 
work—are extremely deft in the carrying out of their delicate 
duties, 

Special attention has been paid to the exhausting plant, including 

the latest pattern of rotary mercury pumps, which are used in con- 
nection with McLeod gauges and an auxiliary reciprocating vacuum 
pump. The process of mounting the filaments is also interesting. 
The ends of the filaments are severally welded by electrical means 
to the radial supports projecting from the lower part of the lamp 
stem, the looped ends of the filaments resting upon specially shaped 
springs, 
‚ While the actual manufacture of complete lamps at Horsell-road 
I8 ап important section of the company's operations, an extensive 
business in metal filaments is being conducted. These filaments 
are prepared in large quantities and exported to all parts of the 
world. Extreme care is taken in the packing and tlie methods 
adopted for different sizes of tilament have, we understand. proved 
extremely satisfactory, We are informed that, despite a 45 per cent. 
tariff, a tremendous business in the supply of Metalite filuments to 
the United States of America is being carried оп. This in itself is 
а mark of appreciation of which the company may well be proud. 

It is claimed for the Metalite lamp that it has an average light 
duration of 2,000 hours. that it will successfully resist vibration, 
and that with an 8 c.p. lamp 40 hours illumination can be provided 
at a cost of a penny. We were shown some 200 volt 25 c.p. lamps 
In Ordinary pear-shaped bulbs which looked very businesslike, and 
Which we understand are turned out in very large quantities. 

———=_———— ——— 

Р.О. Telegraphs Flower Show.—The Postmaster-General. Mr. 
Herbt. Samuel, and Mrs. Samuel (who awarded the prizes) on 
Wednesday visited the Central Telegraph Office Amateur Gardening 
Association's exhibition at St. Martin's-le-Grand. London. The 
controller of telegraphs (Mr. J. Newlands) and the deputy con- 
troller (Mr. J. Willshire) were also present. The exhibits included 
cacti, roses, Sweet peas, violas and vegetables. 


LEGAL INTELLIGENCE. | 


meg pees 


Attorney-General (ex rel. India Rubber, Gutta Percha & Telegraph 
Works Co.) v. West Ham Corporation. 


Mr. Justice Neville continued the hearing of this action in the High 
Court since our last report. 

At the close of plaintiffs! evidence, Mr. MacMorran summed up the 
case for plaintiffs. He said the electricity undertaking of the Corpora- 
tion was a separate trading concern, and that being so the Corporation 
were required to keep and publish separate accounts in respect of it. It 
had been proved that the Corporation had overdrawn both the capital 
ard revenue accounts. On the face of it, therefore. there was something 
that called for ar explanation. He found that the overdraft both of 
capital and revenue was not covered by any sanction to borrow or any 
statutory authority. 

His Lorpsuie: With revard to the electricity supply there was not. 

Mr. MacMonnaN said they Ваа to proceed upon that state of things. 
The Corporation kept separate accounts of their different undertakings, 
and the result as regards the electricity account was as he had stated. 
It had been suggested that there might be some power to borrow with 
regard to the capital account, but it could not be suggested with regard 
to the revenue account, for these the Corporation had to provide for the 
expenses out of the district rate. It could not be said that there was a 
sanction for this overdraft, because there was enough money to meet it 
out of the general district rate, for the money had net been so applied. 
The money was represented by motors, fittings, &с. In other words, 
they had borrowed money from the bank to buy motors and fittings, 
and by doing so they had contracted aa illegal debt. 

Mr. Justice NEVILLE :. Assume the borrowing for electricity was ultra 
vires, vou had to consider what was the result. You cculd not restrain 
them borrowing without the sanction of the L.C. Board that which was 
already borrowed. He supposed all that could be done was to restrain 
further borrowing. 

Mr. MacMornan said if it was an illegal borrowing then it was an 
illegal debt. | Tt was not merely айга vires, but it was a thing that was 
illegal for them to do. That being so, the Corporation had no power to 
apply any money in their hands for payment of such a debt. 

Mr. Justice NEVILLE: But supposing they had done it. 

Mr. MacMorran submitted that in that саке they would have to 
repay. It might have to go further and make some persons personally 
responsible. With regard to the interest on the money there could be 
no question that if it was borrowed without express sanction the interost 
ought not to be paid. 

Mr. Justice NEVILLE: Assuming you are entitled to an injunction, 
what do you say as to the rest of the relief ? 

Mr. MacMorrawn said that if originally illegal no subsequent act in 
paying off the money could legalise it. 

Mr. Justice NEVILLE said hc saw some difficulty in the form any order 
ought to take. The only way the Corporation could put themselves 
right was by levying a rate for the purpose, and he was not sure that 
they could legally levy а rate. 

Mr. MacMorran pointed out that the Corporation had sources of 
revenue other than the rates. It was sufficient for plaintitfs that the 
debt was illegally incurred, whatever the consequences might be that 
followed from it. He submitted that the money must be put back 
somehow. If the bank gave that loan with the knowledge that it was 
illegal, then the bank was liable. From the way the accounts had been 
kept it was clear that the bank had had notice that there was a large 
overdraft in respect of the electricity account. 

On Friday Mr. DANCKWERTS opened the case for the defendant Cor- 
poration. He submitted that the case was founded upon mere tech- 
nicalities, and the Attorney-General had disregarded the substance of 
things. Plaintiffs’ accountant had admitted that there had been nothing 
in the nature of dishonest dealings and the overdraft at the bank had 
been treated by the drawing of cheques in favour of the lawful creditors 
of the Corporation. What had really happened was that by arrange- 
ment the Corporation had got the bank to pay its creditors. They had 
done nothing more than for the sake of convenience to transfer the debt 
from one creditor to another, and that, he submitted, they were per- 
fectly entitled to do. The Corporation were advised that during the 
period under discussion—the period during which this overdraft was 
created—it would be inexpedient to go to the stock markets to raise 
money. They suffered in that respect and also in consequence of the 
extraordinary delay on the part of the L.G. Board in giving their sanc- 
tion for raising certain loans. Under those circumstances what was the 
Corporation to ао ? Their affairs could not be allowed to stand still 
and creditors had to be paid. The only practical thing for them to 
do was to go to the bank and get them to pay the creditors. With re- 
gard to the Consolidated Loans Fund, he submitted the Corporation had 
the right to lend themselves the money pending the sanction they were 
expecting to get from the L.G. Board daily or even hourly. He should 
ask the Court to say that the Corporation in no way deserved castiga- 
tion, and that technicalities could be pressed too far. No harm had 
been done. The action was supposed to be taken in the interests of the 
ratepayers, but it would have just the reverse result, as that action was 
unnecessary and expensive, and had been started by people who could 
not hope to benefit by it. i 

Mr. PATTERSON. borough treasurer, answering Mr. Danckwerts, gave 
details of the method of keeping the Corporation’s accounts and the 
application of the overdraft. 
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In cross-examination by Sir ALFRED Cripps, he said that in 1906 the | the telegraph company ; and the telegraph company agreed to build and 
authorised loan was £94,026. It was true that at that time they wcre | erect with good and suitable materials, &c., and to maintain in good work. 
negotiating with the bank for borrowing £200,000, and that was partly | ing order and operate at least two lines of telegraph wire from the railway 
for the electricity and partly for the education account. When the letter | station at Harbour Grace to the railway station at Carbonear, one of such 
was written to the bank on Jan. 23, 1906, the total sanction obtained for | wires to be for the use of the telegraph company, the other to be a wire 
loans amounted to £94,026. They had no other sanction, but they had | (called the “ special wire ”) for the special and exclusive use of the railway 
borrowing powers outside the sanctions. The Board of Education re- | company. The contract was one between a railway company seeking its 
quired £26,093, Their borrowing powers were not exhausted at that | profits by serving the public as railway managers and concerned with 
time. Of the money the Corporation was then getting from the bank, | telegraphs so far as necessary for the safety of the railway and the effi- 
part was spent on electricity supply, but witness did not know the exact | ciency of its working, and on the other hand a telegraph company seeking 
amount they set off against the general district fund which was over- | its profits by supplying telegraphic convenience to the public. The ques- 
drawn on the electricity account. Therc was always a substantial work- | tion that arose in the former case between the parties was as to the extent 
ing balance left over from the district rate. It was looked upon as a | of the right of the railway company to use the special wire providied for 
working balance for the whole of the accounts of the Corporation. For | its use, whether that use was limited to the purposes of the railway as it 
the year ended March 31, 1909, the estimated charge on the district fund | existed in 1888 (the date of the contract) or whether it extended to the 
for the electrical undertaking worked out at £116,669 odd. The Cor- | purposes of the railway as afterwards developed. 
poration had included in the general rates sums for the payment off of On that occasion the view of the Court in the Colony was affirmed, and 
the overdraft. it was held that the right of using the wire was limited to the purposes of 

the railway a5 it existed at the date of the contract. That decision ap- 
peared to have been felt by the railway company as placing it in a diffi. 
culty, and it proposed to meet that difficulty in a way which had given 
rise to the present litigation. The railway company proposed to lay tele- 
graph lines of their own along their own lands for working their railway. 
That was what was objected to by plaintiffs in the present suit, and that 
objection prevailed in the Court of the Colony. Their Lordships had to 
say whether that objection was well founded. "The argument on behalf of 
the telegraph company was largely based upon the use of the words 
“ exclusive right " in the clause cited. It was necessary, therefore, to see 
what the “ exclusive right " referred to was. It was not an “ exclusive 
right” of entry, for the railway company remained in possession, and 
must do во in order to work its railway, which it was under an oblig :tion 
todo. The exclusive right granted was to enter for the purpose of erect- 
ing. maintaining and operating telegraph lines for the business of the 
telegraph company. In their Lordships’ opinion that exclusive privilege 
of erecting and working telegraph lines for the business of the telegraph 
company did not exclude the right of the railway company to erect and 
work telegraph lines on its own property for the purposes of its railway 
business. "Their Lordships were of opinion that the railway company 
was not shown to have exceeded its rights. "They would humbly advise 
his Majesty that the judgment and decree of the Colonial Court should be 


set aside, and the suit dismissed with costs in the Court below. Respon- 
dents would pay the costs of the appeal. 


— MM — ——— M —— 


С. Freeman & Sons v. Middleton Electric Traction Co. (Ltd.) - 


At. Manchester Assizes last week Mr. Justice Hamilton tried an action 
for the recovery from defendant company of sums amounting in the 
aggregate to £1,699, in respect of extra work done in connection with the 
construction of a tramway from Rochdale through Castleton to Middleton. 

For plaintiffs it was stated that they obtained from defendants the 
tender for the construction of the tramway for £38,761 in 1901. It was 
agreed that payment was to be made for certain extra work not contem- 
plated in the contract. In due time the work was completed, and the 
final certificate of the enginecr (Mr. Stephen Sellon) was given. The 
Middleton Electric Traction Co. was a subsidiary company of the British 
Electric Traction Co. А Mr. Angus, who had since died, was appointed 
resident engineer in the case of the Middleton and Rochdale tramway, and 


in that capacity had given orders for extras, und it was in regard to these 
orders that the action arose. 


'The total amount of the extras ordered 
was stated to be £6,843. 


Do you think it is right for any purpose to mix up the district fund 
account with the borough fund account ?*— Theoretically no, practically 
yes. Properly they could not have taken any part of the borough fund 
for electrical purposes. In March, 1910, the overdraft for electricity 
supply was : revenue account £35.000 odd, capital account £57,000 odd. 
Substantially, since 1903 up to 1907 the rates had been 10s. in the £. 
He denied that their real difficulty in raising moncy was that their rates 
were во high. They were paying the bank 4 per cent. for the borrowed 
money, and they were crediting the loan account with 4 per cent. The 
interest on the consolidated loan fund was 1} per cent. below bank rate, 
at that time the bank rate was 3 per cent., so that they were paying on 
the consolidated loan fund 13 up to March, 1908. Не did not know that 
the relators in that case were paying £7,000 a year in rates, but he knew 
that they were very large ratepayers. 

This concluded the evidence for the Corporation, and Mr. BUCKMASTER, 
K.C., opened the case for the bank. Не said the money obtained from 
them had been used for the purpose of keeping the electrical undertaking 
going, and it was in evidence that the electrical undertaking could not 
have gone on without that money being raised. There was no evidence 
that the bank knew the way the money was being expended. The state. 
ment to the bank was that it was necessary to keep things on foot, to 
pay the people who had done the work and the people who had supplied 
the goods. Either the Corporation had to pay these expenses or the 
creditors had to go unpaid. He submitted that these were debts 
legally incurred for а lawful undertaking. The debt to the bank was 
incurred by the Corporation for its authorised undertaking, and was 
honestly incurred in pursuance of a lawful undertaking. It was neces- 
sary for the continuance of the undertaking that the creditors should be 
paid, and to the bank whose money had paid them the money must be 
refunded. It could not be right that the ratepayers should enjoy this 
undertaking financed by the money of the bank, and then leave the bank 
unpaid. In conclusion, he contended that all the bank had done was to 
lend a sum for which they knew the Corporation had borrowing powers, 
and they could not be held responsible if the Corporation had applied the 
monies for purposes for which they had no borrowing powers. 

Sir ALFRED Cripps replied on the whole case. He said that he had 
consulted with Mr. Buckmaster, and for the present was willing to leave 
the case against the bank where it was. His lordship would understand 
that what plaintiffs were anxious for was a declaration that the course of 
conduct of the Corporation was ultra vires. 

In the course of the reply terms were arranged as regards the bank. It 
was agreed that upon payment by the bank to the Corporation of £7,000 
in respect of the interest paid to the bank on the balance of the overdraft, 
and on the bank agreeing to pay plaintiffs’ costs as between party and 
party. including the indemnity costs, all proceedings against the bank 
should be stayed. The £7,000 was to be paid to the credit of the Cor- 
poration at once. | 

Mr. BuCKMASTER desired to point out that, though the bank had come 
to that agreement for the purpose of saving embarrassing inquiries, they 
inno way admitted any lability. 

At the conclusion of the reply his lordship reserved judgment. 


Defendants pleaded that Mr. Angus was not authorised, within the 
meaning of the contract between the parties, to give orders, and they also 
claimed that some of the work in respect of which the action arose was 
work contemplated in the original contract. They admitted that they 
had declined to submit the case to arbitration. 

Mr. SELLON, in the course of his evidence, said that during the con- 
struction of the tramway he had been on the job some 20 or 30 times, and 
he did not sanction the appointment of Mr. Angus as resident engineer. 

In giving judgment, his LogpsuiP said Mr. Angus was never anything 
but a resident engineer, the deputy of Mr. Scllon appointed to assist him, 
and not to relieve him of any of his duties under the contract. There was 
no evidence to satisfy him that Mr. Angus was the engineer to give orders 
in writing under the clause of the agreement which dealt with those 
matters. He therefore gave judgment for defendants. He did not think 
plaintiffs had been very well treated, but he had come to the conclusion 
that if he said judgment would be without costs it would only be because 
he was sorry for plaintiffs, That seemed to be an insufficient judicial 


reason, and therefore he gave defendants their costs. He refused to grant 
à stay of execution. 


Reid Newfoundland Co. v. Anglo-American Telegraph Co. 

On Friday the Judicial Committee of the Privy Council delivered their 
reserved judgment in this appeal from а judgment of the Supreme Court 
of Newfoundland. 

Lord MACNAGHTEN, in delivering judgment, said the Supreme Court 
had restrained appellants (the railway company) from erecting. main- 
taining or operating a line of telegraph upon their own land for the efti- 
cient working of their own railway. The result depended on the construc- 
tion of an agreement of Aug. 11, 1888, made between the Newfoundland 
Railway Co., its receiver and manager and the Anglo-American Tele- 
graph Со. By that contract the railway company agreed that the tele- 
graph company should have (for 27} years from November 1, 1888) the 
exclusive right to build, erect, maintain and operate upon and along the 
lands forming the roadways of the southern division of the railway com- 
pany's line between St. John's and Harbour Grace and between Harbour 
Grace and Carboncar, as many telegraph lines for the business of the tele- 

graph company as the telegraph company might deem necessary, and a 
special wire for the use of the railway company (their servants and agents, 
and successors and assigns) for use in the management, operation and con- 
trol of their railway, with all necessary posts, wires, &c. By another clause 
in the agreement the railway company agreed not to transmit commer- 
cial messages over the special wire, except for the benefit and account of 


Collins v. Bradford Corporation. 


At the West Riding Assizes (Leeds) on Tuesday, before Mr. Justice 
Grantham and a special jury, a carter named Mark Collins sought to 
recover damages from Bradford Corporation owing to the alleged negli- 
gence of defendants’ servants. The claim arose out of a tramcar асе 
dent in Leeds-road, Bradford, on Sept. 15, 1909. Plaintiff was taking а 
cartload of bricks down the street when he saw a tramcar coming at high 
speed. As there was another cart in front of him, he could not pull to 
the left. so he whipped his horse and directed the cart to the right in an 
effort to avoid an accident. The tramear, however, caught the cart, 
and threw him into the road. 


Medical evidence was called to say that Collins would pever be able 
to work agaia- 
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The defence was that the finger of the controller had become electrically 
fused, that that was an unusual accident, for which the Corporation 
could not be held responsible, and that plaintiff was guilty of con- 
tributory negligence. 

Mr. C. J. SPENCER, manager of Bradford tramways, said he had never 
before known a controller stick im the way that did. Undoubtedly it 
was due to fusing, but what caused that he was unable to say. 

After hearing the evidence the jury returned a verdict for plaintiffs 
for £350, for which judgment was given with costs. 


Factory Act Prosecution. 


At Houghton-le-Spring on Thursday last week the Newcastle-upon- 
Tyne Electric Supply Co. was summoned on two charges under the Fac- 
tory and Workshops Act. 

Mr. Н. S. Mundahl appeared for the prosecution and Mr. W. S. Burton 
represented the company. 

Mr. Berton took a preliminary objection that the particular summons 
with which they were concerned did not disclose an offence. 

Mr. Момранг, replied that the information was that a certain man died 
hy reason of defendant company having neglected to observe the regula- 
tions made in pursuance of the act by permitting an unskilled man, not 
being an authorised or competent man, to undertake certain work. 

Mr. Burron said that the particular summons did not set up an offence, 
and was most misleading. 

Мг. MUNDAHL said defendant company was the owner of works for 
generating, transforming and distributing electricity at Philadelphia, 
and on April 15 they had occasion to employ a joiner (Liddell) in ^ kind 
of passage between the switchboard and wall of the works building. 
There was about 3 ft. between the wall and the board, and on the morning 
in question Liddell went with an clectrical engincer named Archbold to 
do something in connection with the conductors, Archbold was to refit 
a bush which had got loose, and for which Liddell had made a wedge. 
By some means Liddell came in contact with one or other of three con- 
ductors, and received a shock of about 3,000 volts, with the result that 
he was killed. here could be no doubt that Liddell met his death while 
he was engaged at work at the back of the switchboard, end that he was 
killed by an electric shock in consequence of coming into contact with 
some of the conductors conveying electricity at à very high pressure. Mr. 
Mundahl urged that Liddell was not a man of technical knowledge or 
experience as was adequate to avoid danger. Liddell was employed by 
Мг. Wardroper, and was permitted by the company or their officials to 
go into the place referred to, and to be exposed to danger where practical 
knowledge or experience was required in order to avoid danger. It might 
be that Liddell was handing something to the clectrician—they did not 
know exactly what had happened ; but what the prosecution urged was 
that deceased was permitted to engage in work where technical knowledge 


or experience was required to avoid danger. И might be said that the 


conductors were insulated, and that certain precautions were taken to 
render them as harmless as possible; but, insulation or not, the man was 
killed, and he submitted that an offence had been committed by defen- 
dants having failed to take adequate steps to. prevent deceased from 
engaging in the work referred to. 

Mr. Burton: My point is that Liddell was a competent joiner, was 
31 years of age, a man with full possession of his faculties, and, to that 
extent, on April 15, he was electrically competent, and therefore filled 
all the requirements of the act. He contended that deceased was elec- 
trically competent by knowledge imparted to him by persons at the works 
and warnings given him. 

Mr. Munpauv said the only question for the bench was: Was the 
deceased competent, a competent man where technical knowledge or 
experience was required in order to adequately avoid danger. 

Mr. BURTON said it was for the prosecution to show that the man was 
not competent. That had not been proved, and, therefore, prima facie, 
the prosecution had not made out a case in respect of that summons. 

Mr. Gro. WARDROPER, contractor, Penshaw, said deceased was a con- 
petent man аз a joiner, and had been employed at the Philudelphia power 
station for three weeks. 

Mr. Е. Е. PYLE, engineer-in-charge of the station, said Liddell had to 
get permission from witness before he could work at the western switch 
chamber where the fatality occurred. The * passage ” was not exactly 
& passage, but was the inside of the chamber. One-half the chamber 
was occupied by the switchboard. Liddell was under the charge of 
Archbold. Liddell was doing work in the western chamber similar to 
what he had done in the eastern chamber, the chambers being alike. 
Witness told Liddell he must not touch the insulated conductors. The 
conductors were distinctly painted yellow. Witness told deceased that 
they were “ alive,” and that a cut of a chisel or any sharp tool might cut 
through the insulation. 

Mr. Р. Н. ArRcHBOLD, with whom deceased was working, said Liddell 
handed him a wedge to complete a job. 

Мг. MunpauL: You thought it necessary that this man should be 
warned ?—Yes. | 

Unless he was warned there was danger ?— Yes. 

If he had the technical experience and knowledge of a competent man, 
why was it necessary to warn him ?—He might have forgotten. 

Мг. MuNDAHL: The warning suggests that the man had no knowledge. 
i Мг. Burton : My friend puts it to you (witness) that there was danger. 
Suggest it was nothing more than a risk, and that apparently the insula- 
tion was sound ?—That is so. i 
NOD d UNS chief engineer of the operative department of the 

wcastle Electricity Supply Co., said the switehboard was of the latest 


type, and the insulation of the conductors the best that could be used, 
All that Liddell required to know was that the conductors were alive, and 
that there was risk if he came in contact with them with tools. If they 
were unable to employ a joiner in such circumstances as Liddell was 
employed there would be unreasonable and serious interference with their 
business, as they supplied collieries with electricity night and day. 

Mr. BURTON asked the bench to find, in the first place, that Liddell was 
competent, and that, in the second place, the company had done all that 
was reasonably necessary to provide against the man meeting with any 
sort of accident. He submitted the company was clearly justified in 
employing Liddell, having regard to all the circumstances. 

The bench consulted, and the chairman (Mr. В. Richardson) said the 
magistrates found that the man was not competent for the work he had 
to do, and they, therefore, fined the company £10 and costs. | 

Mr. MuNDAHL said they had brought the ease to get a definition of the 
word “ competent ” for the public benefit, and did not ask for costs. 

Mr. BURTON said he might be instructed to take the decision to a higher 
court, and the magistrates thereupon, in the event of an appeal, fixed the 
recognisanees at £100. | 

Мг. Munpau said he would not proceed with the second summons. 


Metropolitan Rly. Co. v. G.W. Rly. Cy. 


On Wednesday the Railway and Canal Commissioners (Mr. Justice 
A. T. Lawrence, Mr. Gathorne-Hardy and Sir J. Woodhouse) sat to hear 
a dispute between the Metropolitan and Great Western Railway Co.s as 
to the basis on which the Jatter were to pay the former for adapting their 
line for electric traction. i 

Mr. Balfour Browne, K.C., and Mr. С. A. Thomas appeared for the 
Metropolitan Railway Co., and Sir A. Cripps. K.C., Mr. Simon, K.C., and 
Mr. W. S. Kennedy represented the G.W, Railway Co. 

Mr. BaLrovr BRowxE said the G.W. Co. had running powers over the 
Metropolitan Соя system from Bishop's.road to the City, and paid a 
minimum of £15,000 a year for the j rivilege. Tn 1893 the Metropolitan 
Co. obtained an act empowering them to substitute electric for steam 


‘traction. It was provided that if the company should at any time re- 


quire the Great Western Со. to substitute electric traction for steam 
locomotives for working their trains over the system of the Metropclitan 
Railway Co. the question as to how the cost, or any part of it, should he 
borne should be referred to arbitration. The Metropolitan Co. gave the 
Great Westem Co. notice to substitute electric traction for steam loco- 
motives, and by agreement the Metropolitan Co. supplied the necessary 
electric traction. The question for the court was as to the amount of 
the remuneration the Metropolitan Co. were to receive for those services. 
He submitted that they should receive the actual cost of supplying the 
traction, with a reasonable sum for profit. 

Sir A. Cripps, for the G.W. Co.. contended that the question which had 
to be referred to arbitration was not the cost incurred by the Metro. 
politan Co., but the cost thrown on the G.W. Co. by the demand of the 
former. The payment, he said, should be based on the actual saving of 
cost to the G.W. Со. That company could not be called upon to bear 
a greater cost in connection with electric traction than they had originally 
undertaken in connection with steam locomotion. 

Tke court held that the arbitration clause of the Aet of 1898 was passed ` 
for the protection of the G.W. Co., and that the cost to be borne by that 
company was on the basis of the cost they were put to for steam traction. 

It was arranged that counsel should agree to the form in which the 
decision of the court should be drawn up and submit it to the court. 


Witney Electric Supply Co. (Ltd.)—On Friday Mr. Justice 
Swinfen Eady made an order for the appointment of a receiver of thia 
company, which was formed in 1899; in 1902 they created an issue of 
debentures. The interest was not in arrear, but the case was one of 
jeopardy (said counsel) The company was being carried on at a loss, 
and would not be able to pay the interest in December or to pay off the 
debentures that fell due in December. | 


PARLIAMENTARY INTELLIGENCE. 


LEEDS CORPORATION BILL. 


Last week the Committee on Unopposed Bills in the House of Commons 
considered this bill, which had already Беха through the House of Lords. 

Mr. PRITCHARD, parliamentary agent, explained that the bill autho- 
rised the provision of omnibuses worked by electricity, and to carry out 
street improvements, &e. The vehicles it was proposed to run were 
trolley vehicles or trackless trams. 

Mr. J. В. HAMILTON, general manager of the Leeds tramway under- 
taking, explained that the cars would Ке run on pretty much the same 
principle as ordinary trams, the difference being that the return current, 
instead of going through the rails would have to return by duplicate over- 
head wires. "Those cars were successfully running on the Continent. The 
enpital charge was about one-fifth of the ordinary trams, but the cost of | 
working was much the same. They were very much lighter vehicles, ап 1 
were intended for sparsely-populated districts. Where there were large 
centres of population it would be much preferable to have ordinary tram- 
ways. But these would serve sparsely-populated and distant parts cf 
the city, whence they had had application for some means of communica- 
tion, and where, because of the heavy initial cost, they had been unable 
to consider the question of ordinary tramcars. If those districts de- 
veloped and there was sufficient traffic eventually for tramways, then 
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the trolleys and wires would Ee utilised without alteration, but they would 
have to lay down lines. 

Mr. PiirTCHARD explained that in the Bradford bill the Corporation was 
taking practically similar powers with regard to trackless cars, and the 
Local Legislation committee which had considered the bill had agreed to 
the Board of Trade having power by Provisional Order to authorise addi- 
tional routes or variation of the routes sanctioned in the bill if that became 
necessary. Leeds had followed the same course. И was so also with 
regard to the period of repayment. Leeds had in their bill originally 
10 years for vehicles and 20 for equipment, but the Local Legislation 
committee said 15 years for both. So Leeds. while thinking their own 
proposals best, adopted those put into the Bradford bill. 

The CHAIRMAN said he was of opinion that 10 years and 20 years was 
much sounder finance, and the committee agreed. 

The bill was then ordered to be reported for third reading. 


— 


and electricity. Minimum monthly salary В.1,200 (£80), maximum 


К. 2.000 (£133. 6s. 8d.) Applications to Mr. G. Midgley Taylor, 
Caxton House, Westminster. 5. W., bv July 31. 


Dr. W. Geoffrey Dutticld. of Manchester University, has been 
appointed professor of physies at University College, Reading, in 
succession to Prof. G. J. Burch, M.A., D.Sc., resigned. 

Mr. W. J. McDonald, late traftic superintendent of Colchester Cor- 


poration tramways, has been appointed trafhe superintendent on the 
Burton & Ashby Light Railway. 


Mr. H. P. J. Moseley, B.A.. has been appointed lecturer and 
demonstrator in physics at the Victoria University, Manchester. 


EDUCATIONAL NOTICES. 


City and Guilds of London Institute.—The entrance examinations 
of the City and Guilds Central Technical College, Exhibition-road, 
S.W., and the City and Guilds Technical College, Finsbury, E.C., 
are held in September, and the sessions commence in October. 

Both institutions provide courses of instruction in engineering, 
chemistry, mechanics and mathematics, &c. Particulars of entrance 
examinations, scholarships and courses of study may be obtained 
from the respective colleges or at the head offices of the Institute, 
Gresham College, Basinghall-street, London, Е.С. The Central 
Technical College is intended for higher technical instruction for 
day students not under 16 years of age, preparing to become civil, 
mechanical or electrical engineers, chemical or other manufacturers 
and teachers. The college is a school of the University of London, 
and forms the engineering section of the Imperial College of Science. 
The courses of the study for the associateship of the Institute cover 
à period of three years. 

'The City and Guilds Technical College at Finsbury (London, E.C.) 
is designed for day students preparing to enter engineering and 
chemical industries and for those who have already served an 
apprenticeship and also for evening students. The day courses m 
mechanical or electrical engineering cover two years and those in 
chemistry three years, 

A petition has been presented to His Majesty in Council by the 
City and Guilds of London Institute for the grant of a supplemental 
charter, and His Majesty has referred the petition to а committee 
of the Lords of the Council. Al petitions for or against such grant 
should be sent to the Privy Council offices by July 30. 


Northampton Polytechnic Institute (London).—Full day courses 
in the theory and practice of mechanical and electrical engineering 
and electro-chemistry will commence on Monday, Oct. 3. 

The courses in mechanical engineering inelude specialisation in auto- 
mobile and aeronautical engineering, and those in elcetrical engineering 
include specialisation in radio-telegraphy. 
takes place on Sept. 28 and 29. 


WIRELESS TELEGRAPH Y AND THE COLONIES. 


In the House of Commons on Wednesday Mr. Sanpys asked the Under- 
Secretary for the Colonies whether the recommendations of the con- 
ference, held in Melbourne in December, upon the establishment of wire- 
less telegraphy between Australia, New Zealand, and the Pacitie Islands, 
had been adopted by the Governments concerned. 

In reply, COLONEL SEELY said he understood that the Australian and 
New Zealand Governments had taken steps to establish high power 
stations at Sydney and Doubtless Bay, but it had not yet been possible 
to carry out the recommendations of the conference with regard to the 
Рае Islands. Of course they expected to hear from them when the 
work was completed or nearing completion; but the time had not vet 
come for a statement of that kind, 

Mr. Gipson Bowes asked, in view of the great importance of ап 
increase in those wireless telegraph stations in that hemisphere, whether 
the Government would do their best to secure the establishment there of 
as тапу stations as they could. 

COLONEL SEELY said he could not give a pledge as to that. Of course 


it would be of great value, but he was afraid he could not make a state- 
ment now. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


A sub-station attendant is required for the Stepney (London) 
electricity supply department. Applicants must have had expe- 
rience with h.-t. three-phase а.-с. switchgear, converting plant and 
l.t. three-wire d.-e. supply. Commencing salary 30s. Applica- 
tions to the engineer and manager (Мг. W. C. P. Tapper), 27, Osborn- 
street, Whitechapel, I. See advertisement. 


The governing body of the Northampton Polytechnic Institute 
London, invite early applications for the appointments of senior 
assistant in the electrical engineering department, to take charge 
of new electric generating station (salary 45s. per week); junior 
assistant in electrical engineering department, chiefly to take charge 
of producer plant (28s. per week) : second lecture assistant in elec- 
trical engineering department (£80 per annum); and assistant lec- 
turer and demonstrator in the mechanical engineering department 
(£120 per annum). The appointments will take effect after the 
summer vacation. Particulars from the office of the Institute or 
from the principal, Dr. В. Mullineux Walmsley, Nee advertisement. 

Applications are invited for the positions of assistant in the 
mechanical and electrical engineering department of the Municipal 
Technical School, Halifax (at а commencing salary of £160 per 
annum), and lecturer in mathematics (specialist in practical mathe- 
matics), at a commencing salary of £150 per annum. Forms of 
application (to be returnednot later than July 28) from the Secretary 
of the Education Offices, Mr. W. H. Ostler, Halifax. 

There is a vacancy in the civil and mechanical engineering depart- 
ment of the City and Guilds Central Technical College for an assistant 
who has had drawing office and workshop experience, and who has 
had sufficient college training to enable him to lecture in the subjects 
of “Strength of Materials," “* Mechanism” and " Heat Engines." 
Commencing salary £150 a year, Applications to the Dean of the 
College, Exhibition-road. London, S.W. ес advertisement. 

An assistant lecturer in engineering is required at the Technical 


College, Derby. Commencing salarg £140. Particulars from the 
Registrar. 


The entrance examination 
Three entrance scholarships of the value 
of £52 cach will be offered for competition at the entrance examination, 
The courses include periods spent in commercial workshops and extend 
over four years. They also prepare for the degree of B.Sc. in engineering 
at the University of London. "Теге are fall and part time courses in all 
branches of technical opties, Particulars as to fees, &c., can be obtained 
at the Institute, Clerkenwell, E.C., or on application to the principal, 
Dr. В. Mullineux Walmsley. 

University of Manchester.—The session commences on Oct. 4. 
Complete theoretical апа practical training is given in this university 
to students preparing for the higher positions in the electrical engt- 
neering profession. The subject may be taken as part of the courses 
preparing for the В.е. degree in both the honours schools of engt- 
neering and physics. The John Hopkinson laboratories and dynamo 
house are well equipped, and offer good facilities for educational 
and research work. Prospectuses from the Reyistrar. 

Armstrong College, Newcastle-on-Tyne.—The next session com- 
mences on Sept. 26. The matriculation examination takes place ол 
Sept. 20-23. There are full coutses of instruction in mechanical, 
marine, civil and electrical engineering. naval architecture, mining, 
metallurgy, agriculture, pure science, arts and letters. Particulars 


M r 
from the secretary, Mr. F. H. Pruen, M.A., Armstrong College, New- 
castle-on-Tyne. 


BRITISH AND COLONIAL. 


Ashburton.—The Council will oppose an application for а pto- 
visional order by Purvis & Со. 


Applications will be received until Sept. 10 for appointment to 
the Henry Overton Wills Chair of Physics at Bristol University. 
Salary £600 per annum. Particulars from the Registrar. 

A lecturer in technical engineering is required at Blackburn Muni- 


cipal Technical School. Salary £120 to £140. Forms from the 
Director of Education. Applications by Aug. 13. 


A Canadian publishing house advertise for an experienced editor 
for an electrical journal. 


Ashford.—The East Kent Electric Supply Co. will apply for a 
provisional order. 


Ashton-under-Lyne.—The Council propose to expend £48,424 in 
extensions of the electricity undertaking. 

Atherton.—The South Lancashire Tramways Со. has authorised 
the Council to use the tramway poles of the company for attaching 


overhead cables for the supply of electrical energy to consumers over 
the Atherton boundary in Bolton-road. 


Bombay Corporation require an executive engineer with know- 
ledge of all branches of municipal engineering, including lighting 


— 
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Assessment of Tramways.—At the annual conference of Urban 


District Councils of England and Wales last week at Ilfracombe. the 
following resolution was adopted on the motion of Mr. W. Wood 
(clerk to Fleetwood Council) :— 

That in view of the unsatisfactory state of the law with regard to the 
assessment of street tramways, whereby the anomaly is presented of a 
tramway assessable to the general district rate at its full net value, and 
of an undertaking similar in construction and use, but constructed under 
the provisions of the Light Railways Acts, being only assessable at опе- 
fourth of such value, this conference urges upon the Local Government 
Board the necessity for a Government bill being introduced at the earliest 
possible date providing for the assessment of all tramways or railways 
running through or along the public streets at their full net annual value 
for the purpose of all local rates. 


Belfast. — The Corporation have adopted a report of the Tramways 
and Electricitv committee, which recommended that powers be 
sought for the construction of eight additional tramway lines, &c., at 
a cost of £161,000. 


Bradford-on-Avon.—The Western Electric Distributing Corpn. 
propose to apply for a provisional electric lighting order. 


Dundalk.—The electrical adviser to the Board of Trade (Mr. 
А. Р. Trotter) held an inquiry last week into the objections made to 
the electricity supply scheme of the Urban Council. 

Mr. T. M. Healy, K.C., appeared in support of the scheme, Mr. Mathe- 
son, K.C., opposed on behalf of the Dundalk Gas Co., and Mr. Donaldson 
opposed on behalf of some ratepayers. 

The objections to the scheme were that it provided for 9 miles of over- 
head wires, which crossed the strets at intervals, ‘ to the danger of the 
publie.” There would be underground cables placed direct in the soil 
in the main thoroughfares, and it was contended that, owing to the nature 
of the soil, the gas pipes in nearly all the streets of the town would suffer 
from corresion, and that if the electricity escaped it would set up elec- 
trolysis, to the detriment of the Gas Со. For the Council it was urged 
that they had adopted the specification of the Board of Trade, and that 
similar schemes were in operation elsewhere. 

Edinburgh.—The Tramway committee have been asked to report 
on a communication received from the solicitors to a London syndi- 
cate who propose to obtain powers for constructing new electric 
tramways. 

It was reported at a meeting of the Electric Light committee on Tues- 
day that the аспа] surplus for the year was £8,263, against an estimate 
of £2,020. 1t was agreed to defer proposals for the disposal of the surplus 
until they had reports from the engineers as to what the undertaking 
required. The coavener (Judge Stevenson) proposed to alter the price 
of curceat, but it was agreed to adhere to the present price. 


Exeter.—-On Wednesday the Council decided on the recommenda- 
tion of the Electric Lighting committee. to reduce the charge for elec- 
tricity for power and heating by 34. per unit and for traction by jd. 


Falmouth.— The question of the acquisition of the local electricity 
works by the Council is to be considered. 


Hackney (London)— The Electricity committee have decided to 
extend the feed and distributing system at a total cost of £18,364, 
and to extend the switchboard at a cost of £900. 

The cables will be purehased under a current contract with the British 
Insulated & Helsby Cables, bat tenders are to be invited for the switch- 
board. 

The committee report that. there is now so much practical heating 
and cooking apparatus on the market that it is worth while to cater 
strenuously for domestic heating and cooking business, and in order to 
stimulate this branch the committee have decided to modify the tariff, 
from Sept. 1 next, so that all supplies of current for domestic purposes 
other than lighting shall be supplied at 1d. per unit. À modified maxi- 
mum demand system is to be tried, similar to that employed in Mary- 
lebone and Hampstead, and. under this the following optional rate for 
supply of energy for lighting and other domestic purposes in. premises 
which are lit solely by electricity is to be adopted: £2 per kw.. equal 
to using electricity at the rate of 1 unit per hour and would give an 
illumination of 800 c.p. from metal filament lamps equal to 25 32-c.p. 
lamps per quarter, based on the rate at which the consumer desires to 
use the supply, payable quarterly in advance, and a charge for electrical 
energy used each quarter of td. per unit, with a discount at the rate of 
10 per cent. of the rent to consumers who pay four quarters’ rent in 
advance. 

The mains are to be extended to Lingwood-road, Stamford-hill, and 
the showroom and oflices at. 306, Mare-street, are to be fitted up at an 
estimated cost of £550. 


Hampstead (London).—An exhibition of heating and other elec- 
trical appliances is to be held in the Baths (Finchley-road) from Oct. 4 
to 8 inclusive. 

The Lighting committee have been authorised to convert 802 more 
gas lamps to incandescent electric lamps in addition to those already 
in hand. 

Heston and Isleworth.— An inquiry was held here on Tuesday into 
the Council's application for a loan of £3,600 for extensions of the 
electricity supply undertaking 


Japan-British Exhibition Awards.—The following awards have 
been made to exhibitors :— 

Grand .Prize.—Sir W. G. Armstrong, Whitworth & Co. (ordnance and 
machine tools): Vickers, Sons & Maxim (ordnance and naval models) ; 
Babcock & Wilcox (coal conveying plant): Thames Ironworks, Ship- 
building & Engineering Co. (collective exhibit); C. A. Parsons & Co. 
(steam turbines); Central London Railway Co. (working models); 
Dowsing Radiant Heat Co. (medical baths and heating appliances) ; 
Electromotors Limited (balancer set, motors, &c.) ; India Rubber, Gutta 
Percha & Telegraph Works Co. (telegraph apparatus and rubber goods) ; 
Osram Lamp Works (metal filament lamps and fittings) ; Western Elec- 
trie Co. (telephones and cables): Chloride Electrical Storage Co. (cells 
and accessories); Brunner, Mond & Co. (pure alkali, &c.); United 
Alkali Co. (collective exhibit); Johnson, Matthey & Co. (collective 
exhibit). 

Diploma of Honour.—Newtons Limited (d.c. generators and motors. 

Gold. Medal.—Hurst, Nelson & Co. (tramway rolling stock); John 
Thompson (dish-end boilers); W. В. Sykes! Interlocking Signal Co. 
(models of automatic signalliag apparatus) ; Hans Renold Limited (steel 
driving chains); J. Hopkinson & Co. (safety boiler mountings and 
valves); E. Greca & Son (fucl economiser) : John Dugdill & Co. (moving 
and extending fittings) ; Maxim Lamp Works (flame and enclosed arc 
and metal filament lamps); Bertram Thomas (electric cooking ap- 
pliances) : Float Electric Co. (mining and small batteries. 

Silver Medal.—T. & J. Jackson & Co. and Lambie, Wrigley & Co. 


Leicester.— The Corporation have instructed Mr. James Swin- 
burne to prepare a report upon the position of the electricity depart- 
ment and particularly as to the desirability of putting the Aylestone 
and Belgrave generating stations under one management. a 


London County Council.—On Tuesday it was agreed to sanction 
loans of £9,863 to Battersea and of £9,625 to Stepney for electricity 
purposes. 

Inrention.—Mr. A. Champion, an assistant in the electrical branch of 
the chicf engineers department, was permitted to take out full patent 
rights for his invention in connection with the construction of electric 
junction boxes and similar chambers for the prevention of gas and water 
accumulations, 

Electrically-driven Escape Vans for Fire Brigade.—As reported in last 
week's ELECTRICIAN, the Fire Brigade committee brought up а recom- 
mendatior for the purchase of three electrically-driven motor (escape) 
vans from the Cedes Electric Traction Co. for £2.957. 103. 14. 

The chairman of the committee (Hon. H. Lygon), in submitting tho 
racommendation, assured the Council that the Fire Brigade committee 
had taken the advice of experts in the matter. In order to soothe the 
heartburnings of those who objected to the contracts being given to a 
foreign firm, he could say that a great portion of the work would be done 
in England. The Cedes Electric Traction (Ltd.) is to be allowed to sub- 
let to the Austrian Daimler Motor Co. the supply of chassis titted with 
wheel motors, and to the Tudor Accumulator Co. the supply of the bat- 
teries.—The recommendation was adopted. E 


L.C.C. Tramways.—On Tuesday the Highways committee recom- 
mended County Council to apply for Parliamentary powers to con- 
struct à number of additional tramways (about 22 miles of single 
line) at an estimated cost of £462,470. The proposed lines are :— 

(1.) Marble-arch to Cricklewood, via Edgware-road, Maida-vale, High 
road Kilburn and Shoot-up-hill. (ii.) Chalk Farm-road to Child’s-hill, 
via Chalk Farm-road, Adelaide-road, Upper Avenue-road and Finchley- 
road. (iii) Kilburn High-road to Upper Avenue-road, via Kilburr. 
priory, Alexandra-road, Hillgrove-road and Ad-laide.read. (iv.) Mary- 
lebone-road to Swiss Ccttage, via Upper Baker-street, Park-road, Wel- 
lington-road and Finehley-road. (v.) Edgware-road to Upper Baker- 
street. via Marylebonc-road.  (vi.) King’s-road to junction of Fulham- 
road and Elm Park-gardens, via Beaufort-street and Fulham-road. (vii.) 
Fulham-road (Elm Park-gardcus) to Brompton-road, via Fulham-road. 
(viii.) Diversion of South Lambeth-road tramways, via Archer-street and 
Bond.street. (1х.) Additional tracks on Dog Rennel-hill. (х.) Further 
extension westward of tramways in Tooley-street from Duke-street. 

The conduit system will be used on all these routes except (iii.), on 
which the trolley system will be employed, and either the conduit or 
trolley will be adopted on the first route. Consideration of the report 
has been deferred for а week. 


Light Railways.—The Light Railway Commissioners have decided 
to grant an order to Birmingham Corporation to construct and work 
railway No. 5. and by agreement with the Hales Owen Light Railway 
Co. to purchase so much of railway No. 1 (running through Hales 
Owen and Quinton to Balden-road) as lies jointly in the city and the 
Urban Distriet of Oldbury, provided the Council will pass а special 
resolution applving for the Order, and will by resolution undertake 
to complete railway No. 5, so that it shall be ready for inspection by 
the Board of Trade at the same time as the other Hales Owen rail- 
ways are inspected. Birmingham Tramways committee recom- 
mend their Council to pass these resolutions. 


The Weston-super-Mare Light Railway Order (authorising the 
construction of a light railway connecting the Weston, Clevedon 
& Portishead Light Railway and the tramways of the Weston-super- 
Mare & District Electric Supply Co.) has been submitted to the 
Board of Trade for confirmation. Objections by Aug. 10. 
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On Tuesday the Light Railway Commissioners held an inquiry 


into the application for an order to construct a funicular railway on 


the Malvern Hills, up the Rushy Valley to within 90 ft. of the top 
of the Worcestershire Beacon. 

After hearing the evidence the Commissioners said that as the railway 
would be over common land the consent of the Board of Agriculture would 
be necessary, but, subject to that, they were prepared to grant an order 
for the construction of the line, as they felt that the balance of publie 
opinion was in favour of it. 

Llanelly.—4A Board of Trade inquirv was held here last week into 
the objections made by owners of houses within 200 yards oft he 
site of the proposed generating station of the Llanelly & District 
Electric Light & Traction Co. Аз a result of the inquiry all objec- 
tions were removed, and the contractor (Mr. G. Mercer) proceeded 
with the work. i 

Municipal Telephony.—At the meeting of the Hull Telephone com- 
mittee on Tuesday it was reported that Mr. Bentham had put a 
question in the House of Commons to the Postmaster-General as 


to the future of municipal telephony. and in reply the Postmaster 


had stated that the taking over of the National Telephone (Co.'s 
undertaking had been definitely settled. Аз to the question of the 
Hull municipality, that was quite another matter. In all probability 


they would be left in the position in which they were if it was the 
general desire. | 


Municipal Wiring.—On Saturday last Barnstaple Council adopted 


а recommendation of their Electric Light committee that further 


expenditure on an electrical exhibition was undesirable until satis- 
factory arrangements had been made for the proper display and 
supply of fittings, and further facilities afforded for wiring premises 
of prospective consumers. 

Coun. J. Т. Wire said even opponents of municipal trading seemed 
to be foreed to the conclusion that there was only one alternative, and 
that was for the Council to acquire wiring powers. They would have to 
consider some means for increasing the sale of clectricity amongst private 
consumers. 

Coun. BARRETT said an application for a provisional order to empower 
the Council to wire premises would cost about £100, and, having regard 
to the strong opposition which would no doubt be offered, it was doubtful 
if the order would be secured. 

Newport (Mon.).—At the last mecting of the Council it was decided 
that £3,500. 5s. 10d., standing to the debit of the electricity capital 
account in respect of superseded plant, should be paid out of the 
electricity revenue account or out of the general district fund. It 
has also been decided to apply for sanction to borrow a similar sum 
repavable in three years. 

Penzance.—Mr. W. T. Pressland, acting for the Penzance & Dis- 
trict Electric Supply Co., has informed the Council that his company 
has made arrangements for a bulk supply of electricity from the 
Cornwall Electric Supply Co.’s station at Hayle, the necessity for a 
generating station in Penzance being thereby avoided. A supply of 
electricity would be available in Penzance by Dec. 31, 1911, and the 
Council were asked to agree to allow their provisional order to remain 
in force and to ask the Board to postpone its revocation, so that the 


works might be carried out. The matter was referred to the Electric 
Lighting committee. 


Presentation.— At the Hylton-road e'ectricity station (Nunder- 
land) on Thursday evening last week Mr. Harry Webber, late works 
superintendent, was presented with a gold chronometer stop watch 
by the staff of the Corporation electricity department on his leaving 
to take up the position of borough electrical engineer at Keighley. 
The presentation was made by the borough electrical engineer and 
manager (Mr. Alfred S. Blackman), who. in a few well chosen words, 
eulogised the good qualities of Mr. Webber. and wished him success 
in his new spbere of duty. Mr. Windle (assistant engineer), Mr. 


Crowther and Mr. Donkin also spoke, and Mr. Webber suitably 
responded. 


Preston, Chorley and Horwich Tramways.—There is a prospect of 
this tramway scheme, which has been before the public for some 
time. being carried out. The Anglo-Continental Industries (Ltd.) 


has agreed to finance it, provided some of the required capital is 
found locally. 


Provisional Order Revocation.—The Board of Trade have revoked 
the Sutton-in-Ashfield Urban District Electric Lighting Order, 
1904, as from July 12. 

Rhyl.— The Electric Light committee offer to supply electric сиг. 
rent to the L. & N.W. Railway for lighting and power at the local 
Station at 59 фег unit up to 10.000 units per annum, and if this figure 
is exceeded the price will be 4d. per unit. 

School Lighting.— Bath Education. committee have decided to 
adopt electric lighting at the Long Acre Technical Institute, 

On Wednesday the L.C.C. Education committee decided to instal 
electric lighting in an extension of а technical institute by direct 


a а rcs QD 


employment of labour at a cost of £350, and alterations are also to 
be carried out to the existing installation at a cost of about £130, 


London-road schools and the special instruction centre, Southend, 
are to be wired. 


South Africa.—The annual report on the Central South African 
Railways for 1909 states that the purchases by the administration 
during the year included electrical material purchased in South 
Africa £4,006 and in Europe £3,158, machinery £389 and £2,600, 
waste £309 and £1,213, engine, carriage and waggon parts £222 and 
£34,889, pipes and fittings £1,654 and £1,752. Steel culvert pipes 
(all purchased in Europe) £6,492. 


Stretford.—An unopposed inquiry was held last week into the 
application of the Counci! to borrow, amongst other sums, £2,150 
for additional plant for the electricity works. 


The Electrical Committee.—This committee met recently. and it 
was decided that the president. vice-president, hon. treasurer and 
hon. secretary should form a committee of management entrusted 
with power to call meetings when necessary and generally prepare 
the business for the committee, "Those interested in the electrical 
industry are requested to communicate with the hon. secretary. 
Bank Buildings, Kingsway, London, W.C., with reference to any 
question that they may wish to bring before the committee, Тһе 
president has been requested to make endeivours to form a Parlia- 
mentary party in the House of Commons, and. he will welcome any 


suggestions as to the composition of that party which may be 
addressed to the hon. secretary. 


. Torquay.— t a private meeting of the Council on Wednesday a 
report prepared by Меззгз. Mordey & Dawbarn on thc local tramways 
was presented. 

In their report Messrs. Mordey & Dawbarn state that. in their opinion, 
the present Dolter system could be improved and perfected ко as to render 
it satisfactory, and also that another sarfase-contast system could be sub- 
atituted if necessary. An offelhas been ma `e to replice the paris of the 
stud which had given trouble by а simplitied ала improved moditi-ation 
by Mr. E. А. Mitchell, who was engineer to the company hoa the system 
was put down, They were cf opinion that the studs so modified wald 
give greatly improved results, and would be more easily obtained. "They 
understood Mr. Mitchell had offered to adopt his modification to the studs 
on a mile of track free of cost, on the condition that if stisfactory it 
should Те ayptied to the whole line. "Tho coit would be £590 pr 
mile, or a total of about £6.500, eoasiderably less. than thy £10.00) 
they understood the company was prepared to expend in putting up a 
trolley system and in removing the studs and making good the roadway. 
They thought the compiny shoald be strongly urged to adopt Mr. 
Mitchell's proposal. 

The Tramway committee were authoris*d by tie Council o take such 
iurther action as may be necessary or expedient to retain a surface- 


contact system, 


Wealdstone.—The Harrow Electric Light & Power Co. propose to 


apply for a provisional order for Wealdstone, Harrow Weald, Pinner, 
and Great Stanmore. 


Wireless Telegraphy.—The owners of the White Siar Line 
have made a departure by putting into commission a training ship 
intended primarily for the training in wireless telegraph work of à 
number of young men for employment in the White Star and asso- 
ciated companies, The “* Mersey.” a sailing ship, has been equipped 


with Mareoni apparatus. She sails from Liverpool on July 28 for 
Australia. 


Workhouse Lighting.— The South Dublin Guardians have received 


sanction from the L.G. Board to burrow £3.000 for electric lighting 
plant. 


Sports.—The annual sports of Croydon Corporation Tramways 
Athletic Club took place last week in fine weather and in the presence 


of nearly 6.000 spectators, The funds will show a considerable 
surplus for the benefit of local hospitals. 


FOREIGN. 


Germany.—H.M. representative in Baden reports that a supple- 
mentary estimate has been laid before the Baden Diet for the pre- 
liminary works in connection with the erection of hydro-electric 
works in the Murg Valley ( Black Forest) above Forbach. 

The electrical energy generated will be used by the State railway ad- 
ministration for lighting, for motive power at the railway stations, for 
the workshops and at the harbour works at Mannheim. И is not pr 
posed at present to utilise the power from this station for traction. The 
total cost of the works (with cables) is estimated at 26,784,000 marks 
(about £1,317,000). and the first half of the work is to be taken in hand 
at once. 

Electrical Progress in Japan.—With “ The Times” of Tuesday 
there appeared a special illustrated supplement giving a mass of 
information relating to the history, the physica! characteristics and 
the scientitic, industrial and educational progress of Japan. | 

Atisstated that at the end of 1909 the electric light, power and traction 


enterprises numbered 879 (of which 111 were not in operation), with à 
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capacity of 439,877 kw. (of which 247,963 kw. was not available), and the 
capital invested in these undertakings was 166,396,440 yen (£16,674,310), 
increases, compared with 1905, of 70 per cent. in the number of under- 
takings, 353 per cent. in plant capacity and 206 per cent. in capital. The 
first electricity supply undertaking was that of the Tokyo Electric Light 
Co., which started in 1887 with one generating set of Japanese make, 
and this was followed by Kobe, Osaka, Kyoto, Nagoya and Yokohama 
and other towns, and there are now few large cities or towns without 
electricity supply. Though an electrie tramway was constructed in 
Tokyo in 1890, the earliest used for public traffic was opened in Kyoto 
in 1895. ‘The first hydro-electric undertaking was commenced in 1891. 
The tramways in operation include 17 electric and 37 horse. The total 
capital invested in tramways is 89,037,000 yen (£9,089,194), and the 
length of the lines is over 550 miles. There are 186 electricity supply 
undertakings (55 not in operation), with 263,016 kw. of plant, and at 
December, 1908, there were 318,339 consumers with 1,230,876 lamps, 
besides 3,688 power consumers with 3.978 motors (17.093 н.р.). Of the 
total plant mentioned above (439,877 kw.) 254.437 kw. is (or will be) 
operated by water-power and 185,440 kw. by steam, gas or other power. 
The motors in use in metalliferous mines in 1908 were 562 (19,842 H.P.) 
and in non-metalliferous mines 299 (10,461 n.r.). Although the manu- 
facture of electrical machinery in Japan is of recent origin, it has grown 
rapidly, and almost all kinds of general machines, tools, wires, cables, 
lamps and other materials can now be obtained from works in the country, 
and insulators can now be manufactured for currents of the highest 
voltage. There are more than 50 establishments engaged in the electro- 
chemical industries. The first telegraph line for publie use was between 
Tokyo and Yokohama, and was constructed by Mr. W. H. Stone, an 
Englishman, who is still in the Government Telegraph. Department. 
There are now 3,933 publie telegraph offices. The domestic telegrams 
transmitted in 1909 were some 25.140.000. the telegraph revenue in 1908 
was 8,153,900 yen (£832,377). and the expenditure 5,830,400 yen (£505,187) 
At the end of 1909 there were 424 telephone exchanges and 932 telephone 
offices, and 95,271 subscribers connected, besides applicants amounting 
to nearly half that number awaiting connection, Telephone revenue and 
expenditure т 1908 were 5.262.000 yen (£537,163) and 1.832.000 yen 
(£187.323) respectively. Japan is an adherent to the International Wire- 
less Convention. The system used during the late war was the work of 
two Japanese inventors. The use of wireless telegraphy was until quite 
recently confined to the army and navy, but messages from foreign 
steamers are now received at the coast stations for transmission to the 
Japanese telegraph system. The steep gradients of the railways and the 
presence of a large number of tunnels suggest the advisability of using 
electric power on the railways, and the available water- power is abundant. 
A special committee was appointed in 1909 to consider this subject. 


Russia.—Vice-Consul D. Young reports that a Belgian company: 
Which constructed and controls the electric lighting and tramway 
undertakings in Sevastopol, has obtained a concession for the coa- 
struction of an electric tramway, &c., at Simpheropol, the chief town 
of the Crimea. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Hastings.—The total income of the electricity department for the 
yearended March 31 was £17,627 (11-08 percent. on capital expended), 
against £16.848 (10°78 per cent.) in 1909. 

Receipts from the sale of current by meter were £13,125 and from pub- 
lic lighting £3,750, meter rental, &e., making up the balance. Expendi- 
ture was £0,704, leaving a gross profit of £7,023 (against £7,334) to meet 

nterest (£5,168), sinking fund (£5,621), &с. The net deficit was £2,919 
(against £3,801), which the borough electrical engineer (Mr. R. F. Fergu- 
*on) states is due in a great measure to the fact that people will not wire 
their houses for the supply and no new buildings are being erected. Mr. 
Ferguson also considers that the excision of the clause from the Electric 
Lighting Act, 1909, conferring wiring powers, &с., оп local authorities 
handicaps the depart ment (which is working under a provisional order). 
as he has received numbers of applications for houses to be wired under 
коте such system. Metal filament lamps have also caused a drop m the 
theroalis coh SISIR units Were generated (against 870.323) ; 
569.845 were sold to private consumers (against 616.269) and 162.066 
Were supplied to the public lamps (against 139,103). There are 1.067 
consumers (against 1,001); there are 115 Jamps for publie lighting 
(against 113) and the total maximum supply demanded was 530 kw. 
(against 591 kw.). 


Nford.—At the meeting of the Council last week the chairman of 
the Tramways committee (Mr. R. Stroud. J.P.) presented the report 
and accounts of the tra mways department for the vear ended March. 

The total income was £27.580, and included £25.700 from tratie re- 
cepts, Total expenditure was £18,523 and gross profit £9,058. [Interest 
required £4,364 and instalments of principal repaid £4,211, and after 
crediting the account with £557 (received from the electricity depart ment 
OT instalment and interest on machinery used wholly for the generation 
of electricity by the electricity department) there was a net balance of 
£1,040, which has been placed to reserve and depreciation. Capital ex- 
penditure is £148.274 сопа loan repayments £25,591. 7.274.398 pas- 
Sengers were carried and 666,344 car- miles run, 976.513 units of current 


Were consumed. (1:36 per car-mile) and the percentage of working ex- 
penses to receipts was 67-2. 


Marylebone (London).—The accounts of the electricity depart- 
ment for the year ended March 31 were presented to and approved 
by the Council at their last meeting. 

Receipts from the sale of eurrent by meter were £152,868, from public 
lighting £4,998. and meter rental £5,859, the total income being £164,002. 
The cost of generation was 22.367, distribution £6,273, rents, rates and 
taxes £4,628, management expenses £7,760, and with legal and special 
expenses the total expenses were £42,052, leaving a gross profit of 
£122,040. After paying interest and sinking fund charges, &c. (£113,733) 
there was a balance of £8.482 on the year's working. After meeting 
sundry expenses incidental to change of pressure and other small items, 
the net balance (£6,369) was carried forward. 13,910.922 units were 
generated, 10,033,457 units were sold to private consumers by meter 
(against 8,843,089 in 1909) and 743.002 (against 157.772) to the publie - 
lamps (87 ares and 2,179 incandescents). "The total maximum supply 
demanded was 7,824 kw. 

The report of the electric supply committee states that the total capital 
expended is £2,037,276, an increase of £12.874 during the year: but the 
net liability on loans account is £1,955,590. The committee do not 
anticipate the necessity, apart from special cireumstances, for raising 
further capital other than relatively small amounts (about. £5.000 a 
year) for service lines, meters, &e., for new consumers, and short exten- 
sions of the network. The increase in the number of units sold was 
unprecedented, and was due chiefly to important additions to the con- | 
sumers’ roll, Generation expenses were £43,273, against £411,600. in 
previous усаг, a decrease of £1.333, although the output increased by | 
19:7 per cent. Costs per unit sold were 0-961. (against 14194.) The 
work of installing elestric lamps for public lighting made rapid. progress- 
during the year, and 2.179 lamps had been dealt with at March 31, the 
saving to the retes amounting to £1,630 per annum. Work has been 
commeaced on the remaining 1.100 lamps. 

In moving the adoption of the report and aecounta, Ald. Debenham 
gave particulars of the bonus scheme (referred to in our last issue), and 
said this scheme had already been in operation at the generating station, 
and had been found very satisfactory. As the result they had econo- 
mised to the extent of £15,000. He considered that the electricity 
report was extremely satisfactory under all the circumstances, especially 
considering the short time the Council had had control of the undertaking. 
The cost of generating and distribution had decreased, and would con- 
tinue to decrease. They had steadily reduced the prices charged, and 
they hoped to still further reduce them. 


South Shields. —The borough electrical engincer (Mr. J. H. Caw- 
thra) has issued his report (with accounts, diagrams, &c.) for the 
year ended March 31. 

Capital expended is £184,627, an increase of £2,563 on the year. Total 
revenue was £25,071 (against £25,559). including £14,590 from private 
consumers (1,448,803 units at average of 2-42d. per unit, against £14,188, 
or 1,245,722 units at average of 2.734. in 1908-9), £3,656 from publie 
lighting (548.217 units at 1.264., against. £3,649, ог 547,704 units at 
128d.) ; £6.26] from tramways department (1.078.981 units at 139d., 
against £7,107, or 1,235,082 units at 1.384); and £564 from the Jarrow 
Tramways Со. (99.295 units at. L:5d., against £616, or 88,531 units at 
1.54.). Working expenses were £13,430, leaving а gross profit of $11.61 
to meet interest on loans (£5,246) amd sinking fund (£6,501), leaving а 
deficit of £106, which, together with the loss of £103 on Holborn Quay, 
makes a total deficit of £209 on the year's working (against a profit of 
£1,209 in 1909). The works costs were 0:63d. (against ©-624.) and the 
total costs (including interest and sinking fund) 1-24. (against PeStd.). 
The equivalent of 133,703 35-watt lamps is connected (against. 99,481), 
and the total horse- power of motors is 2.540, against 1, 184. There are 
1.474 private consumers (against 1.366), and for public lighting there are 
94 ares and 484 incandescents (аз in 1909). The maximum supply 
demanded was 1,760 kw. (against 1,653 kw.) and the load-factor 20-53 
por cent. (against 21:59 per cent.). 

Mr. Cawthra attributes the deficit to the effect of metal filament 
lam pa upon the revenue, and points out that in 1908 (when there were 
only 1,313 private consumers) the lighting output was 1.515.495 and 
last year (with 1,474 consumers) the output dropped to 1.280,88] units ; 
the revenue from private lighting т 1908 was £14,300, against £12,412. 
last year. The revenue per 35-watt lamp equivalent was 2s. 8d. last 
year, against 3s. 7d. in 1908-9. | 

Accompanying the report is an interesting table, showing the number 
and classification of power consumers, 


Stepney (London).—The total capital expended on the electricity 
undertaking at March 31 last was £356,259, an increase of £36,281 
on the year. | 

Income from sale of current for private lighting, power and heating 
was £42,454 (against £37.852) and from public lighting £6.199 (against 
£6,013). After allowing for irrecoverables and adding miscellaneous 
receipts, &c., the total income was £52,266, against £46,934. Ex penses 
of generation (including £12,290 for fuel, steam and electricity purchased 
in bulk) were £21,298, and total expenditure was £31,450 (against 
£33,748), leaving gross profit £20.816 (against 518.186). After paying 
interest (£10,850) and providing for repayment of debt (57.055) and 
other items there was a net balance of £1,515 (against 81.808). The 
units sold for private lighting were 23,027,804 (increase 191.826), for 
power and heat 3,388.215 (increase 829,630), for public lighting 1.165.372, 
and bulk supply 427.603 (increase 118.253) a total of 8,009,174 (increase 
1,175,309). The total lamps connected during the year were equal to 
74,134 30-watt lamps (against 65,550) ; there are 484 arcs and 122 incan- 
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descents for public lighting (as in 1909), and the maximum supply 
demanded was 3,6609 kw. (against 3,248 kw.). The works cost per unit 
sold was 0-669d. (against 0-692d.), the total cost (including interest and 
sinking fund) was 1:-445d. (against 1:505d.). and the average income for 
the total supply was 1:-458d. per unit (against 1:540d.). 

In the report of the engineer and manager (Mr. W. C. P. Tapper) it 
is stated that the outstanding feature of the year's operations was the 
opening of the Councils Limehouse station (on Oct. 27. 1909) by the 
Hon. Harry and Mrs. Lawson. The station was started and actually 


supplying current within 13 months from the commencement of the 
work on the site. 


An unusual feature in connection with the starting 
of the station, and one which added greatly to the difficulty of the work, 
was that it involved the removal from the Whitechapel station of boilers 
and turbo-generators to the extent of 2,000 kw., half of which was trans- 
ferred during 1999, and the remainder is now in course of removal, In 
order to enable the transfer to be effected without endangering the 
supply, energy had, during the year, been purchased in bulk from 
Poplar Council to the extent of 1,027,429 units. This bulk supply is 
interesting as being the first ease of “ linking-up" under the London 
Electric Supply Aet, 1993. Whilst the net profit is no measure of the 
suecess of an undertaking conducted primarily for the benefit of the 
ratepayers of the borough, it is satisfactory to be able to show, after 
meeting all expenses and loan charges out of revenue, а surplus of 


£1,515, notwithstanding that the average income per unit is only 1-458d. 
—the lowest in London. 


In his report for the vear 1907-08, Mr. 
Tapper pointed out that, owing to the charges on unproductive capital at 


Limchouse station, à call upon the reserve fund might be anticipated for 
the first year or two after that station started working. As, however, 
the percentage yield of gross profit has proved to be as high as 6:16 on 
the capital expended—the additions during the year being averaged, it 
has not been necessary to call upon reserve to meet any of the inereased 
capital charges, А large proportion of the expenditure (viz. : 
£1,073. 14s. Sd.) on removal of plant and machinery from Whitechapel 
to Limehouse was incurred during the past vear, and a sum has to be 


written off capital expenditure, in respect of various plant and material 
rendered useless by the removal. 


This to date of accounts amounted to 
£1,262. 115. 54., and these items have been charged to reserve. 
9 


The 
whole balance of the somewhat heavy preliminary expenses incurred at. 
Limehouse has also been charged to reserve, in order to wipe the item 
out of the capital account. The value of the plant transferred to Lime- 
house during the year was £10,240. 0s. 3d. Most satisfactory increases 


would be noted in the maximum load, units generated and sold, and in 
lamps connected. 


The increase in units sold for power and heating was 
in advance of last. year’s record, whilst the private lighting units were 
still being influenced by the adoption of the metal filament. lamps. 
Although the increase in total units sold was greater than in any pre- 
vious year, the increase in units supplied to feeders was less than that of 
the previous year. That was due to the reduction effected in distribu- 
tion losses by the running of the Limehouse station. The total additional 


lamps connected during the year was greater than that for any previous 


year, and there again the progress in power connections was very satis- 
factory. The private lighting connections show signs of recovering 
from the set-back received from the introduction of metal filament 
lamps, and the large increase in bulk supply connections was accounted 
for by the decision of the Port of London authority to take, during the 
summer months, current from the Council for the whole of their pro- 
perty in Stepney. The total connections (in 30-watt lamp equivalents) 
at March 31 last was 385,265, viz., private lighting 129.659, power and 
heat 226,325, public lighting 9.558, and bulk supply 19.723. Of the 
total of 149,382 lamps connected for private lighting and bulk supply, 
no less than 30 000 are connected on the * 


restricted supply system. 
In other words, a total of 900 kw. is connected and excluded from the 


maximum load, and for which no provision has to be made in capital 
expenditure, apart from service costs and meters. With reference to 
the average costs per unit sold, a considerable reduction may be antici- 
pated for the current year, when the necessary arrangements will be 
completed for obtaining coal in barge " alongside " at the Limehouse 
Station, and the condensing plant put into commission. The cost of 
repairs and maintenance keeps at a reasonably low figure, partly due to 
economy effected by the annual overhaul of the machines being carried 


out bv the Councils own staff, and partly due, also, to the remarkable 
freedom from serious faults on the distributing mains. 


Salford.— The report of the general manager of the municipal 


tramways (Mr. G. W. Holford) for the year ended March states that 
the gross capital expenditure is £719,348. 

Traffic revenue was £237,502 and total recepits £242,960. Working 
expenses were £152,002, and after paying interest. (£24,101), sinking 
fund (£21,726) and rent to outside authorities (£25,958) there was a net 
balance of £19,172, of which £17,000 was voted to relief of rates and 
£2,172 carried to depreciation and renewals. 5.647.428 car-miles were 
run and 45,910,775 passensers carried ; 9,004,600 units of current were 
used, or 1-03 per car-mile. The percentage of working expenses to 


receipts was 64, the average total revenue per car-mile was 10.334. and 
the average fare per passenger 1-24d. 


West Нат. — Тһе gross receipts of the tramways for the year ended 
March were £127.066, against £115,813 for 1908-9. The net profit is 
£7,000, compared with £5,923. 

Since the linking up of part of the system with that of the London 
County Council at Bow Bridge, the average receipts in West Ham have 


been about £250 a week more than those for the corresponding weeks of 
last year. 


TRADE NOTES AND NOTICES. 


Grecian pa а 


TENDERS INVITED. 


Тохром County Council invite tenders for the wiring and fitting 
for electric lighting of the second section of the central car repair 
depot, Woolwieh-road. Specifications, &c.. from the Clerk of the 


Council, County Hal. Spring-gardens, S.W. Tenders by 11 a.m. 
Tuesday, Aug. 30. See also an advertisement. 


Tenders are invited up to Sept. 7 for supply cf battery material and 
glassware to the Postmaster-General's Department in QUEENSLAND., 
Tender forms and specitications from the Official Secretary in Great 
Britain of the Commonwealth of Australia, 72, Victoria-street, 
London, S.W. See also an advertisement. 


DUBLIN Corporation invite tenders for 12 months! supply of 
machinery oils for their electricity works. 


the town elerk, Mr. Henry Campbell. City Hall, Dublin, where ten- 
ders (addressed to the Chairman of the Supplies committee) must be 


in by Friday, 29th inst. See also an advertisement. 

Newport (Mon.) Electricity and Tramways committee invite 
tenders for supply of carbon filament electric lamps, radiator lamps 
(British made), flame are lamp carbons for Excello and Oliver type 
lamps, and а.-с. and 4.-с. two-rate and prepayment meters, during 
the ensuing 12 months, Specification and schedule from the 
borough electrical engineer and tramway manager, Мт, Н. Collings 
Bishop, M.L E. E. Tenders to the Town Clerk, Town Hall, New- 
port, Mon., by first post Aug. 15. Sec also an advertisement. 


Bevrast Harbour Commissioners invite tenders for supply and 
delivery into the Alexandra Graving Dock engine house, Belfast, of 
of 31 miles of 7/18 paper insulated lead-covered h.t. cable, served with 
jute, and suitable for 3,000 volt continuous current: also $ mile 7/18 
rubber insulated cable to sample. Specification, forms of tender, 
&e., from the harbour engineer, Mr. W. Redfern Kelly, M.Inst.C. E. 


Tenders to the secretary, Мг. W. А. Currie, Harbour Office, Belfast. 
by 27th inst. 


Specifications, &c.. from 


BeLrast Harbour Commissioners also invite tenders for the con. 
struction, delivery and erection at their electric light station of an 
independent surface condensing plant, with oil separator. &¢. 
Specification and form of tender, Ae., from the harbour engineer, 
Мг. W. Redfern Kelly, M.LC.E., and tenders addressed to the 
secretary, Mr. W. A. Currie, Harbour Office, Belfast, by July 27. 

Lonpon County Council want tenders by 11 a.m. July 26, for 
supply of 4,800 steel tyres for driving wheels, and 1,600 steel tyres 
for pony wheels for tramcars, Forms of tender, &c., from the Chief 
Officer. 


The SECRETARY OF STATE FOR INDIA requires tenders by 2 p.m. 
Aug. З for supply of overhead floating staging and electrically-driven 
water supply pumps. Conditions, &с.. from the Director-General of 
Stores, India Office. 

CHORLTON Guardians want tenders by July 26 for the re-plating: 
&c., of an accumulator at the Cottage Homes, Зум, Cheshire. Speci- 
fications, &c., from Mr. К. W. Page, 14, St. Ann's-square, Manchester. 

MoRECAMBE Corporation want tenders by July 28 for feeder 
pillars and are lamp carbons. Specifications, &c., from the Borough 
Electrical Engineer. 


CHELMSFORD Education committee want tenders by Aug. ЗІ for 
electric light wiring at Trinity-road school. 


Forms, &e., from Mr. 
W. H. Pertwee, London-road, Chelmsford. 


t . œ . ) 
MANCHESTER Electricity committee want tenders by noon Aug. 2 
for supply and erection of induced draught plant at Bloom-street 


generating station, Specifications, &c., from Mr. Е. E. Hughes 
'Town Hall, Manehester. 


The Deputy Postmaster-General, BRISBANE, will receive tenders 
until noon Sept. 7 for supply of glass cells, corks and tubes and 
porous cups for batteries, battery material, chemicals, &с. Speech 
fications, &с., from the High Commissioner for the Australian Com- 
monwealth, London. Local representation is necessary. | 

The Deputy Postmaster-General, MELBOURNE (Victoria). vill 
receive tenders until З p.m. Aug. 30 for supply of electrical sundries. 
insulators, wire and sulphate of magnesia. Local representation 
necessary. Further particulars from 72, Victoria-street, London. S.V. 

The TRANsvAaAL Administration of Posts and Telegraphs require 
tenders for supply of 2 miles of 64-conductor switchboard cable. 
Further information from 72, Victoria-street, London, S.W. Tenders 
to Pretoria by July 27. 

INVERCARGILL (N.Z.) Borough Council require tenders for con- 
struction of 8 miles of electric tramway, including overhead equip: 
ment. supply of power house plant, &c.. and eight motor cars. 


Tev- 
der forms, &c. (on deposit of £1) from the Town Clerk. 
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The Italian State Railways Administration, 16, Via Ludovici, Коме, 
want tenders by Aug. 22 for supply of 584,000 common carbons for 
Only firms on list kept by administration are generally 


arc lamps. 


allowed to tender. Local representation is practically necessary. 


The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs, А deposit 
Local representa- 
tion is essential. Copy of specification (in French) may be seen at 


of £13,500 (sterling) is required with each tender. 
73, Basinghall-street, London, E.C. 


The Maire of Bovrces (Cher, France) will receive tenders until 


Aug. 4 for supply of 24 three-phase asynchronous motors. 


_ Tenders will be received at the District Offices, ToLNa (Hungary), 


on Aug. 16 for erection and equipment of an electric power station. 


The French Government Telegraph Department, Parts, will receive 


tenders until July 28 for supply of 505 tons of various sizes of g.i. 
wire, and until July 30 for supply of bronze and copper wire and 
2,090,000 porcelain or glass insulators. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted the following tenders :— 

Brash Electrical Engineering Co. (lowest tender) for supply of 250 
bogie truck double-deck roof-covered car bodies, £94,375. (Six tenders 
received, highest £143,750.) 

Heenan & Froude (lowest) for 250 swing bolster trucks, £28,750. 
(Five tenders ; highest £34,000.) 

British Westinghouse Со. (lowest), 250 electrical 
£83,812. 10s. (Three tenders ; highest £86,187. 104.) 

British Westinghouse Со., 250 sets of magnetic brake equipments, 
£14,250 (same price as existing contracts). 

’ Dick, Kerr & Co. (lowest), alteration of superstructure of Battersea 
Bridge, £6,843. 175. (‘Thirteen tenders ; highest £11,759. 7s. 54. Chief 
engineer's estimate, £6,995.) 

Western Electric Со. (lowest), low-tension cables, cable boxes. &e., 
for central car repair depot, £948. 14%. 24. (Seven tenders; highest 
£1,053. 4s. Gd. Chief officers estimate £980.) 

Maritime & General Improvement Co., insulating varnishes for clec- 
trical purposes, £105. 

The L.C.C. Education committee have accepted the tender of the 
Central Motor Engineering Co. (ut £175. 12s. 6d.) for wiring St. 
Mark's-road School, Kensington, and also for wiring the Haverstock 
Hill (St. Pancras) School at £240, 14s. 6d. 


The Metropolitan Asylums Board has placed the following orders : 

Speedy, Eynon & Co., extensions to internal telephones at N.E. 
Hospital, £20; United Electric Саг Co., alteration to fittings of ambu- 
lance tramear for small-pox hospita’s, £22. 15s. 

West Ham Education committee received 25 tenders for wiring 
three schools, The contract for the Clarkson-street school was let 
to Newbald & Co. (who will use the Stannos system) at £153. 10s., 
and Weston & Sons secured the order for the other two schools (which 
will be wired on the Simplex system) at £136. 11s. and £115. 13s. 
respectively. In each case the lowest tender was accepted. 


Barnes Council have placed an order with Siemens Bros. & Co. to 
lay and joint the Boileau Arms and Clifford-avenue feeders at 4$d. 
per yard. 

Twickenham Council have accepted the tender of Stuart & Moore 
for supply of three additional fire alarm posts and conuecting same 
to existing indicators on the fire alarm switchboard for £74. 15s. 


Lowestoft Council have accepted the tender of the Standard Cable 
Co. (at £326) for supply of cable. 


Darlington Council have placed an order with the Gilbert Arc 
Lamp Co. for 56 are lamps аё £5. 16s. each. 


Newport (Mon.) Corporation have accepted the following tenders : 
General Electric: Co., lt., h.t. and e.h.t. switchboards for Llanarth- 
Street and Corporation-road generating station, £3,063; Balcke & Co., 
cooling tower, £681 ; and Babcock & Wileox, superheaters for six boilers, 
£915; Albion Clay Co., four-way ducts for electric cables 3s. 114d. (less 
2] per cent.) per yard. There were 14 tenders for the switchboard con- 
tract, and the lowest tender was accepted. 
Carlisle Council have accepted the tender of Pratchitt Bros. for 
Pipework at the electricity works. 


Sunderland Electricity and Lighting committee have accepted the 
following tenders :— 

W. T. Henley's Telegraph Works Co., v.i.r. cable for stock and lead- 
covered cable; British Insulated & Helsby Cables, service boxes; J. 

hompson & Co., wood troughing ; W. G. Farrow, pavement boxes for 
Stock; Electric & General Stores, well glasses, lanterns, wall brackets 
and post brackets ; Crompton & Co., Oliver Are Lamp (Ltd.) and 
General Electric Co., carbons ; Sunderland Forge & Eng. Co., bearings 


and shaftings for converting steam-driven dynamo at Hylton-road works 
Into motor-generators. 


Worsley Council have accepted the tender of Allman & Co. for 
winng the Town Hall | ЮК 


equipments, 


-s 


tances,” desire to sell their patent rights or to grant licences. 
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Storage Batteries Contracts.—With the present low prices ruling, 
owing to the depreciated market values of lead, the public are doing 
exceedingly well in placing their orders for storage batteries. The 
D.P. Battery Co., of Bakewell, seem to be sharing in the contracts 
obtainable, and amongst numerous orders they are installing a second 
large battery at Letchworth for the First Garden City (Ltd.); and 
they have recently supplied three light and power batteries to the 
Midland Railway Co., the Melbourne Electric Light & Power Co. and 
Blackpool Co-operative Society. | 

The firm are also shipping five batteries to India, China, New Zealand 
and the Argentine, and they have even been able to ship to the United 
States, in spite of the tariff. | 

In reference to the recent шеспе of mining engineers in London, 
where a statement was made that storage batteries entailed the attention 
of a highly skilled engineer, whilst such services are admittedly desirable 
in the case of a large central station installation, it is estimated that in 
fully 95 per cent. of small installations batteries are in use without skilled 
attention with excellent results. 


BUSINESS NOTICES. 


Owing to the greatly increased volume of their speedometer and 
motor accessory business, Messrs. S. Smith & Son have established à 
telephone exchange at 9, Strand, London, W.C., so that their cus- 
tomers may be switched through to the correct department without 
delay. Тһе firm's new numbers are Gerrard 9,201 (3 lines). 

Messrs. Hogan & Wardrop have removed from Gloucester Man- 
sions, Charing Cross-road, to 2, Gresham-buildings, Basinghall- 
street, E.C., London. 

The increased facilities will enable the firm to carry larger stocks of 
their fans and small motors, as wcll as a full range of the various switch- 
gear manufactured by the Midland Electric Manufacturing Со. Cryseleo 
incandescent electric lamps and the manufactures of the Electrical 
Conduit & Fittings Co., of Walsall, will also be stocked. The new tele- 
phone number of the firm is London Wall 723. 

Mr. Walter Н. Derriman, B.Sc., A.C.G.L, A.LE.E., fellow of the 
Chartered Institute of Patent Agents, has entered into partnership 
with Messrs. Dicker & Pollak, chartered patent agents, 37, Furnival- 
street, Holborn, E.C., and the style of the firm has been changed to 
Dicker, Pollak & Derriman. Мг. Derriman is taking charge of the 
firm's electrical business. 

We are informed that Messrs. James Gordon & Co., 81, Knight- 
rider-street, London, E.C., makers of sectional superheaters, are 
placing on the market a new patented sectional superheater, which, 
it i8 claimed, has many advantages over existing designs. 


Plant for Sale.—'T'wo gas driven alternator sets of 250 kw. each 
are advertised for sale. | 

Patent Development.—The owners of British Patent №. 23,778 
(1907). for ** Improvements in the manufacture of electric resis- 
Appli- 
cations to Messrs. Day, Davies & Hunt, 321, High Holborn, London, 


М.С. 


The owners of Heys’ patents (communicated by Scott, Varley & 
Anderson), Nos. 1.863/1900, 1.864/1900, and 5,257/1900, relating 
to “ Coils for electrical purposes," desire to grant a licence or to 
enter into arrangements for manufacturing the patented articles in 
the United Kingdom. Applications to Messrs. W. E. Heys & Son, 
51, Deansgate-arcade, Manchester. 

The proprietor of patent No. 18.108/1906, for “ Improvements 
in electric insulators for h.-t. conductors," desires to enter into 
arrangements for exploiting same in this country. Communica- 
tions to Messrs. Haseltine, Lake & Co., 7 and 8, Southampton- 
buildings, London, W.C. 


The ** Journal."—Part 202 of the “ Journal ” of the Institution of 
Electrical; Engineers is now ready. price 5s. Particulars of con- 
tents are given in an advertisement. 

Another Osram Innovation.—In several previous issues we have 
furnished particulars in regard to the extraordinary length of time 
that certain Osram lamps have been in use for street lighting in 
various parts of the country, and in this connection it is interesting 
to record that occasionally the metal caps have been found to become 
actually eaten away through prolonged exposure to the elementa 
before the filaments had failed. We learn from the manufacturers 
that on this account they have decided in future to supply high | 
candle-power Osram lamps with practically indestructible plated 
copper caps instead of brass as heretofore. 

Electricity Supply in Marylebone.—We have received from the 
general manager of the Marylebone electric supply department two 
pamphlets dealing with the conduct of electricity supply in his area. 
The first gives a concise, clear account ot the two methods of charging 
employed—the “ maximum demand” and the “ telephone” sys- 
tems—either of which may be adopted at the option of the consumer. 
The tariffs in force for lighting, heat and power are given, accom. 
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panied by numerical examples which should make the whole matter 
clear to the non-electrical person. The second pamphlet contains 
a number of illustrations showing various electric power applica- 
tions, and should prove of great use to the borough canvassers, 


Siemens’ **Onewatt" Lamps.—We 
are informed by Messrs. Siemens Bros. 
Dynamo Works that they are now plac- 
ing on the market a range of ‘‘ One-watt " 
lamps. suitable for use on 20, 24, 25 and 
30 volts and of either 10 or 16 candle- 
power. These lamps are being supplied 
with bell-shaped bulb at 2s. and with 

\ spherical bulb at 2s. За. They should 
be specially suitable for houses where 


transformers are used or for train light- 


Ve ing. The accompanying photograph 
ct C» \ shows one of these lamps, the scale being 
| one-half. 


Holiday Arrangements.—For the com- 
ing August Bank Holiday the Great 
J Central Railway Co. announce that they 

have prepared a special programme of 
excursion arrangements to all parts of 


their] system, and that copies of this 
programme can be obtained at Marylebone station, at any of the 


G.C.R. Agencies, or free by post from the Publicity Department, 
216, Marylebone-road, London, N.W. 


CATALOGUES, &c. 

ELECTRO-MEDICAL INSTRUMENTS. —We have received from Messrs. 
Siemens Bros. & Co. three pamphlets dealing with their large range 
of electro-medical apparatus. The first of these has been specially 
produced for the forthcoming British Medical Association Annual 
Exhibition, which is to take place next week in London, and contains 
illustrated particulars of many pieces of apparatus. The second 
pamphlet deals with X-ray tubes and their accessories, and the third 
with radium salts and radio-active earths. Much uscful information 
to medical men is contained in each of these booklets. 


КовтттЕВ THREE-PHAaSE MOTOR Starters.—The Union Electric 
Co. have issued a catalogue dealing with their well-known make of 
three-phase motor starters. A perusal of this shows that in it are 
described some new designs of starter, notably a star mesh switch 
designed for starting motors with short-circuited rotors. These are 
fitted with a quick make-and-break device, as well as with a ratchet 
which prevents them from being operated in the wrong direction. 


DuppELL OsciLLoGRAPH.—We have received from the Cambridge 
Scientitic Instrument Со. a copy of a pamphlet describing recent 
improvements that have been made in their well-known Duddell 
oscillograph. А full description, both theoretical and practical, 
is given, and attention is also paid to the auxiliary apparatus which 
must be used with this instrument. Some interesting records that 
have been obtained with this instrument are also given. We under- 
stand from the company that they have just received two orders 
for complete Duddell oscillograph outfits for use on 50,000-у olt 
circuits. One of these orders is from a firm in Tokyo, and the other 
from a large firm of cable manufacturers in Australia. ''he company 
are good enough to point out that probably these orders are the 


result of the notes we published on this instrument some time ago. 
We only hope this is the case. 


* ExcELLOo " Lamps.—In a list recently issued by the Union Elec- 
tric Co. an endeavour has been made to summarise in convenient 
form all the available information relating to the excellent '* Excello ” 
arc lamp. These lamps are being made in the same designs and 
types as hitherto. but attention may be drawn to two patterns which 
are fitted with а device for automatically cutting out the lamp should 
it, from any cause, fail to continue burning. Some new types of 
reflectors and covers are also illustrated. The same company send 
us a pamphlet giving details of a special lamp designed for cinemato- 
graph work. 


ALIOTH MACHINES AND TRANSFORMERS.—Mr. J. Stottner forwards 
his latest price list of electrical material. "This is а well-illustrated 
pamphlet containing details of the machines made by the Alioth Co. 
of Basle. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
Ernest Albt. Thorn, electrical engineer, &с.. 22. Mossbury-road, 
Clapbam Junction, London, 8.W., has been adjudicated bankrupt. 


Neville Kaye & Co., Ltd. (electrical and general engineers), is being 
wound up voluntarily. 

The trustee (Mr. E. Е. Gardner, 144. Commercial-street, Newport, 
Mon.) in the bankruptcy of Geo. Sutcliffe (trading as Geo. Sutcliffe & 


Co.), electrical engineer, 22, George-street, Abertillery, Mon., has 
been celeased. | 


_ The trustee (Mr. С. J. Band, 8, High-street, Coventry) in the bank- 
ruptcy of Ernest Goodman (trading as E. Goodman & Co.), electrical 
engineer, 30, Hertford-street, Coventry, has been released. 


A first and final dividend of 1в. 934. is payable July 25 at 26, 
Baldwin-street, Bristol, to creditors of Robt. Edwd. Joy (trading as 
the Bristol Electrical Co.), 143, Cheltenham-road, Bristol. 


A dividend is to be paid to creditors of Harry Graham, electrician, 
&с., Albion-street, Huddersfield. Claims to Mr. Е. Netherwood, 
Cloth Hall-street, Huddersfield, or to Mr. G. W. Smith, 23, John 
William-street, Huddersfield, by July 29. 


A dividend is to be paid to the creditors of Charlotte Rix (trading 
as Bridgewater & Wright), electrical engineer, 78, York-road, King's 


Cross, London, N. Claims to Mr. E. H. Hawkins, 4, Charterhouse- 
square, London, E.C., by July 29. 


COMPANIES' MEETINGS AND REPORTS. 
United River Plate Telephone Co. (Ltd.) 


The twenty-fourth ordinary general meeting of this company was held 
on Tuesday, under the presidency of Sir IRVING COURTENAY. 

The SECRETARY (Mr. David Smith) having read the notice calling 
the meeting, and the auditors' report, 

The CHAIRMAN said: Gentlemen, the result of the ycar's working 
has been exceedingly satisfactory, and the company has made excellent 
progress during the year under review. Subscribers have increased, 
revenue has increased, the service, we believe, has improved and is 
improving. By the end of the year we expect all our principal exchanges 
in Buenos Aires will have been turned over from magneto to common 
battery working. The new common battery boards, several of which 
are now working, have been of the most material assistance to цз. These 
changes, of course, necessitate a great deal of other work before the 
boards can come into use. For instance, cxisting overhead installs. 
tions have to be taken down and new distributors eonnected to our 
underground plant; but, as far as possible, all this work has becn pro- 
cecding contemporaneously, and the present year should see the bulk 
of it completed. Labour troubles (not our own), the rapid devel:pment 
of the demand for telephone facilities, and the Centenary celebrations 
(bringing as they have доле many thousands of visitors into the capital 
of Argentina) have made the strain in our case exceptionally severe this 
yenr: but great as the strain was (on some days the rush of traffic rose 
to 127 per cent. above normal) our latest advices indicate that we got 
through without any serious hitch. We are also engaged in erecting a 
common battery board with a suitable building in Bahia Blanca, where. 
us I mentioned last year, we have put part of our plant underground ; 
and as a like provision will require, before very long, to be made in 
Rosario, we have taken the opportunity, when installing a new sub- 
exchange in that city, to anticipate the conversion of the main exchange 
and this sub-exchange will be on the common battery system. Our 
exchange in Cordoba has also been growing. and will require reorganisa- 
tion svon, and there also a new building will be necessary when we put 
in the new board. We have opened new exchanges in Florencio Varela 
and Monte Grande, two important and growing suburban towns to the 
south of Buenos Aires, and in Maipu on the Dolores Mar del Plata line. 
I mentioned last year that we were making arrangements for construct- 
ing a line to Mar del Plata, which has been deseribed as the Brighton of 
Argentina. The authorities were anxious that this line should be ready 
for last season, and, in spite of many difficulties, our people completed 
this line of about 250 miles in what I should think is record time for such 


an underteking. Jt was opened early in the season, 
than fulfilled our expectations. 


The result has more 


The Azul line, to which reference was 
also made in last year’s report, has enabled us to tap an important 


district in the centre of the Province of Buenos Aires, and when we are 
in a position to carry this line right through to Bahia Blanca, as we 
hops to do before long, we will have an extension of which any company 
may be proud. Our private branch exchange business is growing 
rapidly, and is already a valuable adjunct to our busincse. During the 
year we have strengthened several of our older provincial lines, enabling 
them to withstand the violence of the severe storms which from time to 
time sweep over parts of the country, besides adding additional junction 
lines between the more important exchange centres. 


It is our policy, wherever possible, to own the land and buildings m 
which our exchanges are situated. 


During the year we have purchased 
ths premises at Brandzen and Lujan. 


We have secured a desirable 
H . . 4 
plot of land in Mar del Plata, and we have purchased sites in Genera 


Belgrano and Bella Vista, as well as one for the new sub-exchange m 
Rosario, Suitable buildings for these exchanges are either in course 0 
erection or will form part of the current year's programme, То provide 
for these various works, it is proposed to make a fresh issue of 40,000 
ordinary shares, to be offered to the ordinary shareholders at par. , 
With regard to the accounts, there are few items calling for special 
mention. Share capital has been increased by £150,000 by the issue m 
September last. Sundry credit balances are a little higher, due t? 
increased volume of business. Subscriptions paid in advance bave 
increased by £2,700 ; the reserve fund is increased by the £25,000 added 
last year, and we propose to add a further £30,000 for the present yonr: 
The reserve fund, you will doubtless note with kcen approval, in grow 
ing. steadily, and in view of the growth of our business and capital t е 
directors attach great importance to this. On the credit side we have 
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spent £130,530 in capital expenditure. The special replacement account 
stands at £30,447. 18s. We have considered it wise in the past to write 
down this account as quickly as possible, and we have this year put aside 
£30,000 for the purpose, which practically clears the account. Our 
real estate is up by £16,000, representing new buildings and sites for 
exchanges, &c. The increase of £13,000 in sundry debtors represente, 
for the most part, payments made on account of the new boards in 
transit or in course of crection and not yet taken over by us from tho 
contractors. The securities are nearly of the same amount as last year, 
and it will be a satisfaction to you to know that the market value of 
these investments is well over the figure in the balance-sheet. Stock of 
materials has risen considerably, but in connection with our new develop- 
ments we have naturally to carry large quantities of materials of many 
and varied descriptions, as in our case we are a great distance from our 
suppliers. Bills receivable and cash at bankers are together some 
£11,000 better than last year. There has been a gratifying increase in 
receipts in the River Plate, and although the expenses abroad have also 
gone up, still the general result is an increase in the net profit for the 
year of £8,124. Our secretray, Мг. David Smith, has just returned 
from Buenos Aires, where he made himself thoroughly acquainted with 
the staff and the various departments of the business ; a visit which will 
be of much benefit to the company. The directors recommend a final 
dividend of 5 per cent. on the ordinary share capital (making 8 per cent. 
for the year, tax free). I now move the adoption of the report and 
accounts and the dividend recommended therein. 

Mr. GEORGE KEITH seconded the resolution. 

Mr. MARTIN HERZHEIM said he had followed with much pleasure 
the statement made by the chairman. The satisfactory conditions on 
waich the chairman had enlarged were chietly due to two points: first, 
to the continued increase in the wealth and population and the indus- 
trial activity of the Argentine Republic, and, secondly, to the wisdom, 
care and scientific skill brought to bear upon the management of the 
company. The chairman, assisted by his colleagues, and by, he believed, 
their expert adviser, Sir John Cavey. gave time to the affairs of the 
company for which they could scarcely be sufficiently grateful to him. 

After a short diseussion, the motion was carricd unanimously. 

The re-election of Mr. Frederick Green as a director, and of the retiring 
auditors, was followed by a resolution increasing the capital of the com- 
pany to £1,500,000 by the creation of 100,000 new shares of £5 each, 
which was unanimously approved. 

The CHAIRMAN then said: 1 have a pleasant duty to perform—to 
move a resolution that a sincere vote of thanks be accorded to the Con- 
sultative Committee in the Argentine, as well as to Mr. Parker, the 
gcneral manager, and his staff, and also to Mr. David Smith, our excel- 
lent secretary, and his staff in London. 

Sir J. GAVEY seconded the motion, which was carried unanimously, 
ond a cordial vote of thanks to the chairman and directors brought the 
proceedings to a close. 


Telegraph Construction & Maintenance Co. (Ltd.) 


A half-yearly general meeting of this company was held on Tuesday, 
under the presidency of Sir JAMES PENDER, Bart. | 

The SECRETARY (Mr. С. W. Clarke) read the notice convening the 
meeting. 

The CHAIRMAN then said: Gentlemen, I have much pleasure in 
announcing that the Earl of Selborne has accepted the chairmanship of 
this company. I feel sure that you will all agree with me in thinking 
that we are very fortunate in getting 50 eminently suitable a chairman; 
he will certainly add great strength to ош board. This important 
ennouncement quite justifies our summer meeting for once, otherwise it 
is usually а matter of embarri ssment to vour Directors that you should be 
called together at (his time without there being any detinite business to 
Ге laid before you. You will remember that the Ка. усалу meetings of 
this company were inaugurated in 1871 in accordance with a wish 
expressed by a few of the proprietors, that although no accounts could be 
rendered, a mecting should be held in order that they might hear a few 
words from the chairman with respect to the position of the company. and 
have the oppor:uiity of asking questions. These interim meetings no 
doubt served a useful purpose in the early seventies, when there was a good 
deal of speculation ia shares, and when they were very sensitive to all kinds 
of surmises aud rumoura, 1t has now, however, become a question which 
the proprietors may do well to consider whether they really eare to 
continue these midsummer meetings. Оп the present occasion all I have 
to tell you is that we are very busy. There are details of our work which 
I might talk about, but every business man in this room knows that it is 
best not to talk about work which we have in prospect, or concerning 
aay contract we may be expecting. This only incites our competitors 
to redouble their efforts. On the other hand, if we have secured a con- 
tract, it is best not to talk about it. as materials have to be bought, and 
it is only too easy to put prices up against ourselves by permitting the 
markets to know what our requirements are. With regard to the imme- 
diate past, the newspapers have informed you that during the last half- 
year we have laid the second longest cable in the world (3.144 miles), 
between La Plata and Ascension, the longest cable being the Vaneouver- 
Fanning Island section of the Pacific cable, which we laid in 1902, the 
length being 3,458 miles; but the cable we have laid this year is heavier 
m the copper conductor, making it the biggest cable ever laid. Every- 
thing went well with this work (cheers), and it was successfully com- 
pleted before the contract date, and well in time for the openiag to take 
place on the occasion of the centenary of the Argentine Decla ‘ation of 
Independence. Г have nothing further to announce, except that the 
Interim dividend of 12s. per share (5 per cent.) will be posted to you . o-day. 

Mr. CROFT thought the shareholders will have heard the announce- 


ment just made with respect to the appointment to the board with great 
satisfaction. It is a great thing for а company of this kind to have such 
an eminent person as Lord Selborne at the head of affairs. This does 
not imply that the chair has not been well filled during what I may call 
the interregnum. You have carried out the duties of chairman in the 
most satisfactory manner, with the approval not only of your colleagues 
but of the company generally. With regard to what you have described 
as the midsummer meeting. you, as I understand, desire the opinion of 
the shareholders whether this is really necessary. I suppose it would 
require a vote of the company to do away with the second meeting ; but, 
speaking for myself, I have always thought it unnecessary to hold this 
meeting, which, after all, is not a half-yearly, but only an interim meeting. 
_ The CHAIRMAN thanked Mr. Croft very much for his remarks. The 
directors were specially glad to hear the opinion of the proprietors in 
reference to the interim meeting. He was obliged to Mr. Croft for his 
reference to the work done by the board and the staff, for which he was 
sure they would be grateful. The proceedings then terminated. 


General Electric Co. (Ltd.) 


At the meeting on Tuesday the CHAIRMAN (Mr. G. Byng). in moving 
the adoption of the report, said that the directors were glad to be able 
to report a good increase of profits — 495,000 against £78,000 last year. 
The board had decided to propose as hitherto a dividend of 5 per cent. 
on the ordinary shares. They were increasing their reserve fund by 
£22,000 and had commenced a new policy of carrying forward a sub- 
stantia! sum. These measure: would considerably strengthen their 
financial position. Hitherto they had used their credit for their financial 
purposes, but in future they intended to invest part of their reserve in 
convertible securities, which they hoped would enable them to rely upon 
their own resources for the large sums they were sometimes called upon 
to employ in the business. The balance carried forward exceeded 
£8,000, enough to cover the full interest on their debentures. The 
direetors were proud of the success which they had lately achieved in 
the production of telephone exchange equipments. "The English tele- 
phone industry had in the past been in an ignominious position, They 
had been especially well fitted to produce telephones, and in the incep- 
tion of that industry England was far ahead of any other country. Yet, 
that important industry had been strangled in its infancy, and for over 
20 years the English and Colonial telephone companies had had to buy 
al their equipments and instruments from foreign makers. He was 
pleased to say that а change had at last been made by the British Post 
Office. They had been very far-sighted in insisting on getting English 
made apparatus in spite of deep-rooted prejudice, due mainly to mis- 
taken notions in regard to the economical aspect of the question. The 
General Electric Co. especially had to thank the Government for much 
encouragement. The result had been most satisfactory to both parties. 
They had now completed the installation of one of the largest and most 
important telephone exchanges in the kingdom—every particle, every 
screw, being made at their Salford works—as well as, and he was assured, 
even better than, the foreign equipment which held the monopoly for 
20 years. ‘They had also nearing completion the installation of another 
Post Office exchange. Further, they had well in hand an exchange 
equipment for the Australian Commonwealth, and they had supplied 
similar plant to the Indian Government. Besides those exchange 
equipments, they had manufactured, and were manufacturingl, arge 
quantities of telephone apparatus for the British Post Office and the 
Colonics. Moreover, the apparatus was to designs prepared by the 
company. The prices at which the Post Oftice was now buying in 
England were far below the foreign prices paid formerly. For instance, 
instruments previously supplied by the foreigner were now produced in ` 
this country and sold at rates lower than the old prices by various per- 
centages running up as high as 30 per cent. That would explain why 
they had devoted the whole of Pee] Works to the manufacture of tele- 
phone apparatus, and they were carrying it cn now as a subsidiary com- 
pany called the Peel-Coaner Telephone Works (Ltd.), under the able 
management of Mr. M.S. Conner. Their biggest enterprise, the Witton 
Engineering Works, had turned out very good work, and its excellent 
staff and workers had again increased the reputation of their products 
throughout the world. They had erected some big plants, not only at 
home, but in the Transvaal, Australia, India, the Argentine and the 
East. It was unfortunate that the prices ruling were still unremunera- 
tive. They had to rely less upon competitive prices than upon the excel. 
lence of their plant. They were keeping the flag flying over their carbon 
works, although they had not vet been able to show a profit in face of 
foreign competition. The advent of the flame lamp had helped them 
very much, and in the making of flame carbons they had succeeded in 
beating the quality of almost all their Continental competitors, They 
had been greatly encouraged by the policy pursued by the Admiralty, 
who had recognised the importance of a carbon factory in England. 
Their example was being followed by most Government Departments, 
but they had much to complain of in the action of many municipalities. 
They had increased their foreign depots and agencies in order to find 
outlets for their large factories, * The preferential duties in Canada and 
Australia had been of very material benefit to them, and had helped in 
the employment of hundreds of workpoople throughout the year. The 
sale and influence of the Osram lamp had fulfilled the board's expeeta- 
tions. The wonderful efficiency of that great invention had reduced 
the eost of electrie lighting to less than that of gas. Thousands of 
Osram lamps were in use to-day that had burned over 6,000 hours—a 
durability truly astonishing. They regretted to say, however, that 
their patent. rights had been greatly infringed, and they had been com- 
pelled to take legal proceedings against infringers, both on the master 
patent as well аз upon minor patents, of/which there are many. 
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CHATHAM & DISTRICT LIGHT RAILWAYS8|CO.— For the half-year ended | 


June 30 the revenue was £21,601. 8s. 1d. and the expenses £12,703. 17s. 4d. 
Deducting rent of Rochester Corporation lines (£1,871. 163.) and interest 
(£1,234), and adding amount. forward (£208. 10s. 5d.), the balance is 
£6,090. 5s. 2d. The directors recommend payment of the 5 per cent. 
preference dividend (£2,940) and of dividend at the rate of 2 per cent. 
on the ordinary shares (£1,060), carrying forward £2,090. 5s. 24. "Traffic 
receipts show an increase of £1,242 over those for the corresponding 
period of last year, and there has been a saving of £117 in the expenses. 


OROMPTON & CO. (LTD.)—The directors? report for the year ended 
March 31 states that competition for business has been keener than ever 
before, and orders have been difficult to obtain. With a view to keeping 
the works employed. а considerable amount of business has been taken 
at works cost, with the result that output has only fallen off to à com- 
varatively small extent. The gross profit realised on trading has not 
bon sufficient to pay administration and selling expenses, while the com- 
pleting of a large contract in the East has entailed a heavy charge on the 
year’s accounts. Litigation in connection with an order for pumping 
plant has involved the company in special legal expenses. The loss for 
the ycar, after making the usual full provixion for depreciation. and 
charging all repairs against revenue, amounts to £20,493. 2s. 10d., com- 
pared with a profit of £10,051. 10s. 4d. for the previous year. After 
providing for debenture interest and other charges shown in the net 


revenue account, and after deducting the balance brought forward, there 
remains a debit balance of £23,368. 18s, 94. 


The guarantee of the 
Auxiliary Electric Со. in connection with the earnings of the Electric 


Supply Corpn. has now expired, and the final adjustment should shortly 
be arrived at. The directors have decided to write down the company's 
holding in the Electric Supply Согра. to £4 per share, taking the necessary 
amount from the reserve fund for that purpose. The claim under the 
policy of insurance held by the Auxiliary Co. has been settled on terms 
which are considered favourable. During the financial year, expenditure 
on patents and experimental work has been considerably in excess of the 
average. 


This increase is in connection with an invention which is likely 
to prove of great value to the company. 


AM such expenses have been 
charged against revenue, but £600, being the purchase price of a patent 


which it was important that the company should control, has been added 
to patents account. 


In view of the continued depression in the clectrical 
manufacturing trade, the directors have taken steps to further reduce 
expenses, and with that view are arranging to move the headquarters 
of the sales department to the works, which it is estimated will effect 
considerable economies. Although there appears to be an improvement 
in the volume of the trade of the country, the slight increase in the 
demand for electrical machinery has not affected market prices. At the 
same time, the directors are of opinion that by the exercise of the most 
rigid economy a margin of profit can be earned, even on the basis of the 
present low prices. Since the close of the financial yearlan improvement is 
noticeable in the value of orders coming from colonial and foreign sources. 
DIRECT UNITED STATES CABLE CO. (LTD.)—The report of the 
directors for the half-year ended June 30 states that the revenue (after 
deducting out-payments) amounted to Lo8.506. Os. 5d., compared with 
£56,444. 135. Id. for the corresponding half-year of 1909. Working and 
other expenses for the same period (including income tax) amounted to 
£25,277. 6s.. leaving £33,278. 14s. Sd. as the net profit, and making, with 
£6,859. 11s. 2d. brought forward, £40,138. 5s. 7d. 


For the corresponding 
period of 1009, the working expenses and other payments were 


£25,035. 17s. За. Three quarterly interim dividends of 4s. each per share 
(amounting to £36,426) have been paid, and a final dividend of 4s. per 
share is now proposed, together with а bonus of 2s. per share (both tax 
free), making with the three interim dividends 43 per cent. for the year, 
a total distribution of £54,639. After transferring £5,060 to reserve, the 
balance of £4,783. 55. Td. is proposed to be carried forward. "he reserve 
fund has been debited with £3,584, cost of cable maintenance, and after 
being credited with interest on the investments, profit on sale of secu- 
ritics and amount transferred from revenue, the balance now amounts to 
£533,021, 5a. 14. 

NATIONAL TELEPHONE CO. (LTD.)—The income accrued in respect of 
the business of the half-year ended June 30 amounted to £1,677.587. 17s.. 
compared with £1.5419,136. 2s. 9d. for the corresponding period of 1909, 
an increase of £123,451. 14s. За. Working expenses were £974,757. 75.2d., 
compared with £890,703. 2s. 5d.. an increase of £83,950. 4s. 104. The 
net result (after deducting Р.О. royalties amounting to £161,529. 162.1d.) 


was a profit balance of £541,300. 135. 8d., comparedwith£500,210. 105. 10d. 
an increase of £22.000. 2s. 104. The rentals carried. forward for un- 
expired terms of running contracts amount to £1.482.179. 15, 8d.. com- 


pared with £1,306,283. 9s., being an increase of £115,895. 12s. 8d. Out 
of the available balance of £409,093. 148. 1d. the board recommend pay- 
ment for the half-year of a dividend at the rate of 6 per cent. per annum 
on the first and second preference shares, 5 per cent. per annum on the 
third preference shares, 6 per cent. per annum on the preferred stock, 
and 6 per cent. per annum on the deferred stock, less tax in all cases. The 


board also propose to transfer £175,000 to reserve and to carry forward 
the balance of £15,343. 14s. Id. 


£216,873. 14s. was expended on capital 
account during the half-year in the erection of 16.236 additional exchange 


and private stations and in the construction of underground works. 
NATIONAL TELEWRITER CO.'(LTD.)— The first general meeting was held 
on Monday when the chairman (Sir Wm. P. Treloar) said the working 
capital, after payment of the purchase consideration, was £52,000. 
£12.554 had been expended on construction, instruments, exehange and 
plant. They encountered difficulties with regard to the delivery by the 
makers of the standard machine parts—difficulties which had delayed 
their operations. Contracts were placed in July, delivery to be made in 
November; but the parts tendered for approval did not pass the tests to 
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which they were submitted, with the result that the period of manu- 


facture was unexpectedly prolonged, and deliveries to enable them to 
assemble the various parts of their machines did not actually begin until 
January of this year. 


A competent staff for the assembling of the 
machine parts was at once engaged and trained ; but the first complete 
instruments were not at the disposal of their contract department until 
March 1, 1910. They had now obtained orders for upwards of 100 
instruments, and, in addition to orders which were pending, trials were 
being made with the company's instrumefits by railway companies, 


hotels and others. They believed the great usefulness of the Telewriter 
was bound soon to be made evident. 


They hoped shortly, with the 
sanction of the Post Office, to complete arrangements whereby messages 


could be sent through their exchange direct to the cable companies’ 
offices. They had secured and equipped premises where private Tele- 


writer boxes were installed for the use of members of the Stock Exchange, 
and other installations were in preparation. 


Until recently their opara- 
tions had been practically confined to the Metropolis: but they looked 


forward with confidence to results to be obtained in the provinces. 
They had appointed agents in the principal provincial centres, and 


competent mechanics had been trained in their workshops to take over 
the maintenance of Telewriter installations. 


They contemplated the 
early opening of an exchange in the West-End of London, 
" PHOSPHOR BRONZE AMALGAMATION .— We understand that the London 
Phosphor Copper & Bronze Co. have acquired the entire assets and works 
of the Phosphor Bronze Со. (Ltd.) (in liquidation). The businesses have 
been amalgamated, and are being continued under the name of the 


Phosphor Bronze Со. (Ltd.), whichl has а capital of £1€0,CG0 and will 
take over all existing contracts. 


Mr. Walter Lester, proprietor of the 
London Phosphor Copper & Bronze Со. has been appointed managing 
director and chairman of the newly-formed company. 


CITY NOTES. 
ome 

MEMORANDA (July 21).—Bank rate 3 per cent. (since June 9, 1910). 
Price of silver, 2544. per oz. Consols 81}—82 for money; 811—82 
for account. Consols Pay Day, Aug. 4; Stock and Shares Continuation 
Days, July 26 and Aug. 10; Tickeo Days, July 27 and Aug. 11; Pay 
Days, July 28 and Aug. 12; Mining Sbares Carry Over Day, July 25. 

Prices o» METALS (London).—Copper, cash, 53 ; three months, 
54%. Lead, English, 122—135; foreign, 124.  Spelter, 222 —221. Tin, 


English, 147—149 ; foreign cash, 1484; three months, 1493. Iron, 
Cleveland, cash, 48/11, three monthe, 49/71. 


ANGLO-AMBRICAN TELEGRAPH СО. (LTD.)— The directors have re- 
solved, after placing £5,000 to credit of the renewal fund, to declare an 
interim dividend for the quarter ended June 30 of 15s. per cent. on the 
ordinary stock and £1. 10s. per cent. on the preferred stock (less tax) pay- 
able 30th inst. After paying the foregoing dividends there will be a 
balance of £18,297 to be carried forward. 


CENTRAL LONDON RAILWAY CO.— For the half-year ended June 30 в 
dividend of 3 per cent. per annum on the ordinary stock is recommended, 
and 4 per cent. per annum on the preferred. 


Provision is also made for the 
dividend on the deferred, payable at the end of the year, and £40,000 15 


carried forward. A усаг ago the dividends were at the same rate and 
£30,000 was carried forward. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—TShe trensfet 
books and register of members of this company will be closed from 
27th inst. to Aug. 10 inclusive. 

COUNTY OF LONDON, ELECTRIC SUPPLY CO. (LTD.)—The directors 
have declared an interim dividend oa the preference shares at the rate 
of 6 per cent. por annum (less tax) for the half-year ended June 39. and an 
interim dividend on the ordinary shares for the same period at the rate of 
4 percent. per annum (less tax), both payable on Aug. 2. The transfer 
books and register of members will be closed from 20th inst. to Aug. 2. 

METALITE LIMITED.— We set out on another page an abridged yr? 
spertus of Metalite Limited. The capital is £500,000 in £1 shares of which 
380,000 will be offered for subscription. The subscription list opens са Mor- 
dav next, and will close on Friday, July 29, for London, and Saturday, July 
30, for the country. The company has been formed to acquire ах gomg 
concerns the " British Metalite lamp and metallic filament mant 
facturing business in the United Kingdom of the Bryant Trading Synd., 
(Ltd.) and the business, patents, processes and goodwill of International 
Filaments, Limited. As regards price and efficiency, it is claimed fot 
the ** British Metalite " lamps that they are superior to any of the foram 
productions sold in this country. "Phe prospectus states that contracts 
at a substantial profit and execeding fifteen million (15.000.000) filaments 
per annum for the next five years are already in hand and in course ? 
execution, in addition to many large trade orders, 

METROPOLITAN RAILWAY СО. The directors recommend a dividend 
on the ordinary stock for the past half-year at the rate of Ц per cent. 
per annum (against 1 per cent. last year), carrying forward about £6,000 
(against £4,000), after placing £10,000 to electrical renewal ат 
ciation fund, 


1 depre 
The total receipts for the half-year were £301,488 and the 
expenses £194,019, leaving a profit of £197.463. The receipts show 2n 
increase of £12,001 and the expenses an increase of £776 over the core: 
sponding half-year. The net revenue account, after providing for 
interest on debenture stocks and other fixed charges and placing £10,000 


to electrical renewal and depreciation fund, showed a balance of £146.379. 


ST. JAMES’ & PALL MALL ELECTRIC ОНТ CO. (LTD.)—The direc. 
tors have declared an interim dividend on the preference shares at the 


rate of 7 per cent. and on the ordinary shares at the rate of 10 per cent. 


for the half-year ended June 30. Tbe share transfer books will be closed 
from July 23 to Aug. 5 inclusive, 
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Airdrie ......cccssososoee — £ £ | 4 
Anglo-Argentine .......... d 15 45 489 | +10 T Ceo MD О Electricity Supply. High-| Low 
Ayr Corporation "TT "n 16 534 + ^ 67 28 1,239,628 + 145,069 6/0 : Boarnemouth & P 1 E] О 1 £ $. d. est. est. 
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Bath Electric Trams, Ltd...| и 13 | 953 кол 6.798 + 922 | St die B- $ per Cent. Deb. Stock (red) ......| 101 —103 4 7 6 | Jan, July 10-1. 102 
Birmingham Corporation ee ” l6 6,745 + 261 WE SEDIS + а 2 36 DPA а Бе Sun Өн itt 6 э 0 | March.... 7%1 e 
Birmingham & Midland... „ | ct 445 15 103.127 |— 800 5. 497 aon foe a ere ааа T Tn 7 —7} 4 13 6; Mar, Sept КУ т 
Blackburn Corporation .... » 13 1.207 + 22 26 21,639 + 438 St. | 5 ° ch ra ec. Sup. Co. 4% Guar. Deb. Stock! 99 —102 | 3 18 0 | June, Dec | : 
Blackpool and Fleetwood ..| ,, 16| 1,327 i IM к cM o : 2/3 Do. 4j Mr. ‚ End & City) EL Sup. Coj 3; 6 5 0| Feb, Aug | ЗН .. 
Bolton Corporation. ....... н 12] 258 + 393| .. NE - $ 5 p. in ae Pref, 222 eese 4f—48 |414 6, Feb., Aug e на 
Вор J 2 | ‚56 + 126 16 36.837 |= 700 | St. 4 (о, о. per Cent. Deb. Stock (red) ......| 97—99 | 4 10| Jan, July 99 E 
Bournemouth Cor Alone We 2,696 + 190; 24 65,690 |+ 4,560 [i St. 4% | tDo. 4$ per Cent. Deb. Stock (red.) ......| 994—1014 4 8 6 Ae ICI} ae 
| Bradford Corporation ео lc го x es 15 27.127 |+ 224 | 5 309 P e S Cum. Pref. 341-41 |5 6 0 | Jan, July | «+ | oe 
i ion...... ы £6 9 6 78819 |+ 2109 5 v ric Supply Ота........,« d eis sS 3i—4l 5 4 6 March.... Ry > 
эы елка а ша, AN RN LIE PME | sc Hd a Deb. Stock (red.) ......| 97 —101 | 4 9 О | June, Dec | 
ге RES AR ro + 656 2 12'659 |+ 889 | 10 го à о Electric Lighting Ord. ....| 114—111 |5 17 6 ; Feb, Aug 
Burton Corporation Жы „ 17 с E x is nr + | | | ee 5% Бо. 5 Бег Со p Eel yu un 1—17 | Pi E do July 
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quid EA а » IE та: 3,922 | + R1,676 2 | 8106,094 |+ в! 032 | 5 5, ош, of Durham Elec. P. D. Ог4......... 14—2 v | lcs Oct 
» i Cardiff Corporation ey ” 6 117 кыш 2 28 3,402 es 121 | 5. 6/0 Cou 5 per Cent. non Cum. Pref. eeeseate 2 —3} 7 14 0 April, Oct 
Cavehill И cid ee 8 ce oe ee ee we 10 xe UU OE London Elec. Supply Ord. это ео 7 —B8 6 0 0 Feb, Aug 
РЕ DR ME n t 141 27 2277 |+ 188 || 10, о D A per с EU у уза] 1Of—I1E! 5 6 6 | Mar, Sept 
Charing C.,Euston & H'stead я 16 ae uM 5 D ee 797 [3r 44% Do. dd DOE ds tock (red.) ......| 1031—1021 4 4 6 | Jan, July 
Chatham & Dist. Lt. Rys. ..| ” | zs. 2| n5 |- 495 55) а poe on Кесу Supriy Go: Orde e| 4658 |5180 May, Nov 
City & South London Rly...) „17! 3502 | — 86 | 2 | 6127 "159 | S| 2/8 | Do. Sper Cent. Cum; Pref. сечении: ом 
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pe e Trams .. 5 8 401 | + 57 | 27 111118 4 1382 | St | 459 о 4 per Cent. Deb. Stock (red.)...... m со | 43 6 : ig ý 
Dublin & Lucan Railw ..... ” 9 242 | + 21 14 2950 + 18 | St. 70 ensington & Kngtbg. Co. & Notting Hill 
Dublin United ау .. H 15 185 | + 26 2 348 + 1 | f | Ns Ко (Joint Station) 475 Deb. Stock (red.) .. 97 —100:4 00 April, Oct 
Düdlev-SioürbHdeS улык. V 15| 639 1+ 77| 2 | 1294 |+ 67. St. y. en eed Power Co. тей Deb. Stk.......| 8i —85 |5 5 0] Jan, uly 
Dundee ора РТУ » 8 600 | — 62' 27 20.207 |— 659 3 ae D en ERU wd Ога. .. eee ntn 1j—2 410 0 dr ix 
East Ham Council TELER H i 1,236 + 124 §8 10.366 + 292 5 407 Da 4 жа nae steerer ste о о DX NP 5 —St 5 14 [6] Mar, Sept 
Éxéier Соо » 16 1,074 | + 48 | $15 15.982 + 399 |p St. | 2/8 | M с ү! EE st Mort. Deb .......... 90 —92 1479 Ја", July 
coder D ME 15 373 | + 36 | 15 T |- 634 5 2 E porn Еее в — e| 31-3 1613 6 pril; Oct 
Glasgow Corporation oe " it 932 — 5 27 26.249 '— 238 | 5 4» Do. Hi per C И 4 —4! 500 ја, July 
Glasses Trams PEE T 6 18,332 ! + 1,431 | 7 123236 i+ 8,488 | St. vu D . 3i per Cent. Deb. Stock Ist ort...., 102 —105 ! 4 50 une, Dec 
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Coy ac opum » 13 314 , + 12 1 608 |+ 4 1. 100 4 ie | NUT ал Corp. for P. D. 1st Mort. Deb. | 954—97) | 412 6: jae Dec 
б лы г. 2m y M 227 | — 12 27 E366. l+ 100 | 5. УУ Кро е P И = s Visi a ee 3i—4i | 411 6 | Feb, Aug 
Gt. Northern, Piccadilly, &c » 16 UT ds 2 он А үү Ро. 4) pé Ce ( "Ist Mort Deb uod m T E E. 
К Port Cia: 2 Д » | 5,435 + 5 2 11,335 B 230 100, 54 НЕМ рег Zable E ort. РеЬ......... ‚9 —101 |4 9 Q Jan, July 
Hartlepool TE "n T 8 831 | + 35 27 16.358 '+ 2,425 100: а En n ес. Power Sup. 5 Morts.....! 100 —10214 18 0 vs 
Hastines Elec о „ 8 286 | + 10: 27 6.186 |+ 298 10 A ^B ШЕ ec ER Ord... 12—13 6.0 0 | March.. 
ere one 7 pi » 14 1.175 | — 11 2 2359 |= 101 5 4/ a or lectric К eerie. Re Vid 61—7 |5 0 0! March... 
Huddersfield Gorpn. Tr $5 ie | eor TU : «18.598 | + 82 748 : o E co ит Ога „ооо ооо тш | 5 9 6 | Feb, Aug 
Hull Co ы : - sle ee » ” А 2: 1 265.991 Ht 1.347 i a . р e ГГО. ооо ооо оо ооо ез е е — П 4 15 0 Feb, Aug 
[ford б ы pads » 16| 2,704] + 222 | 15 41109 |+ 2,627 || St, |3370 И Ene p ide ied] —€— 84 —80 |4 1 6 Jan, July 
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Isle of Thani Co ses » 16 475 | + 16 15 6.251 |+ 201 | St. | 5% SE S о Ist ort. Stock (red.)........ +. 99 —10214 18 9 Ж 
у е ЕРА » 16 1.231 | + 185 [540 17401 1+ 814 lo out i о eR to os Ord. .... 1—: BET a: 
tighley Corporation. ..... WESTEN C eee 27 | 322 + 190 fg SBE) Do 4j ist Det. Stock (redii poe dcr E 
Klub ее р 199 | -+ 23 | 15 2699 |+ gg || St.: dro Uie ei de aos и „) еее» | 98 —101 | 4 9 0| April, Oct 
о "i^ T. nie 31| — e6|2 2670 |+ ll] 80% | De 5p Le AC о er x. | .. | April, Oct 
Lanarkshire Trams Co » 16 163 | + 8 9 1.359 |+ 13 5 à /6 DS "Te T zum т a d ше Ku -2 | er April, Oct 
y cashire United ........] о, T n ni B з + 4,076 | ЭС dd М ш ве ев Ord. о СЕС | : H 0 M Ос: 
йет : Uer ids dere А ‚45! 6.044 juo 448 5 сс. o . Q... c TD — 04 6 | ar, Se : 
ds Vr E acie ars e M 8 165 Tog 57 27 4.202 t 160 5 2/3 tDo. 43 рег Cent. Cum. Pref.. ооовсовово  • 4i —$ 4 3 6 Jan, July 
Leicester ое „ 16| 7352 |+ 485 | 15 | 10839 |+ 3,347 | 
ith Co i ЛНА за А x Ji А А 
Lincoln toad cse. qu e 635 | + 17] 9 5798 |+ 200 Electric Railways and Tramways. 
iverpool Corporation .... EERIE | c n | 
| „ ‚431 | — 285 27 298.549 11,079 4 
TH о у; el s» 127| 1,447!+ 13 3 4.318 T 98 St. | 4% о Vias Deb. Stock | 94 —96 |4 3 6: Jan, July 
London County Council у. » 15 4 + 92 $32 6.418 t 1: 1! 0/6 Do 5 per Cent Cum Pref do Rd dd жа ee pril e... 
London United DO] OUT ооз | Е 5,038 |«14 | 585200 |+ 83727 | se jajo] Бо 4} Ist Mort, Deb. Stock (red)... 2612 3j Jan, July 
westoft e UOI ael 49338 | + yo2| 28 | 0439 |+ 10227 || St. [4152 B'ham & и 2—8 5 5 О April, Oct 
ee GM о » le) ‘240; + 24| 42 C892 | зоо Gee’ | Bristol Tramways & Сагі A uu Rm NET RD oe 
чо: кзы. ion .. » 16 194. + 15 2 T 540 lo ол D: о С ЕА и РРР 6—7 ‚ 8 11 6| Feb, Aug 
anchester Corporation...) , e| 16.1321 + $14) 15 | 2820 + 4272 [0d ec Cee E 4-71 |5 3 0 » 
VE уу Y еее „ 16 1,909 | — 21 2 49352 |— 8l | , j^ BEL Ei tic Hid ie oo РО 93 —100 4 0 9, Feb, Aug 
Meee eee oa NO AM NR. Lm tly Be hes pet Cant. Cum: Piel жжке ы. TT e dL ANE 
н Иш ДЫ КЕ | + 69| 2 | 21924 |+ 1.499 || ste! 5% | Бо Sper Cent. Ре тга И | 282 91 .. | Feb, Aug 
Шек. ec. Trams .. i 8 7,546 + 242 27 195 833 35 976 | . | 0 А Г . Ferp CUS сень» — 59i 510 0 April, Oct 
el EION .............. e 8 ага 55 27 8 255 t 399 | St. i 44% | Do. 4t per Cent. 2nd Deb. Stock........ 68 —73 6 3 0 May, Nov 
С Nene Corporation........ „ 16 169 + 25 8 2507 Es =e St 3% Central London Ordinary Stock ......... ‚| 65—53 |4 9 О | Feb, Au 
eves De Cop. ..| ” 16| 3764 5 ur о + P | St | 49$ | Do. 4 рег Cent, Pref. &тосК............ 6 —83 |411 0. Feb Aue 
орар НО » 16 65 + 53! 16 10.051 |+ 399 | 102 ra tes в оион 100 m WE. (Feb. ... 
Oldham, Ashton Нуде | y 8| Bol = 4912 453 [RO ge [SU] | Charing X, Buston & Hmpstd Per, Dob Sti, 99 Zas 4 5 0| Jan July 
a i d ә xx 3 — “о! i А ine i 2 Е СС | , 
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eston күн ОЯ fi 8 1,799 KS 94 27 47013 an 521 | Eh | So? Do (1903) а ро 100 —103 | 4 16 6 | Feb, Aug 
Rotherham Corporation... „ 13! 731+ 15. 15 | 1193 |- 278 [St | 4%? | Do. 4 per о ces 99 ‚3:7 6 Feb, Aug 
а ОИ cas $253 |t 156 | "o 6/8 Dublin United Trams, 6 per Cent. Prefs... Du С б К АЕ, 
ord Corporation ..... Aa m e a | 27 | 3.626 Ме НАИ and, District rums Ord. НА —14 |4 5 9| FebAu | | oo 
heerness а, " (8| gett i99 ны | тоз |+ — 298 | tol 201 Gt. Northern & City Rly. Pref. Ord. (4%)... ре SUEIE. 
Shetheld Corporation 1.11. " 8 52 ER 1222 |= 28 | tol 40| ©. Northern. Pic. & Brompton 4% G. PL| 8 —8l SEE Feb, Aug T 
Singapore Trams.......... a | $985 | + 263 16 97261 |+ 5483 | St. | 4% Do. 4 per C«nt. Deb. Stock о E da Feb. Aug | .. .. 
о OO a AE ee ae IL #1456 | s 7°? | Hastings & District Elec. Trams, 6% C. e Лот үжен a | aad oat 
South S ropolitan excess] um UB 2839 195-7 28.2027. |. 21509. 4 185 |» 442% | Do. 4! Deb. Stock quie бш сан E -» Mar, Sept | !% +. 
uthend Corporation | MW v 8 833 = 89 27 22.160 = 45 10 6^2 Imperial Tramways Ord ee QURE пови 3 —4 | 5 ‚1 6 April, Oct . ee 
\Southport Tramways „ 19 726 | + 140; 15 8252 |+ 957 || 10 682 | 300. 6 per Cent. Pref...» DNE EET STR E. 
tlyb'dee Hyde &c. JC Bd. | 7 8 325. | zm -- 1825 | 27 7452 l+ 165 | St. |417,| Do. 4} per Cent. Debs. ера En 210 0| Mar, Sept) s+ | +s 
underland Corporation... „ 16 799 | — 33 | 415 11.092 |- 1,100 1 5 1/3 I. of Thanet E. T. & Lt. 5 per Cent. Pref. .. 1 ү) 6 8 6 Jan, July zm ee 
underlind District .... „ 17) 1202! — 88; 16 17628 (= 445 | st | 4% | fDo. 4 per Cent. Deb. Stock SET —1 |4 90, Mar, Sept | ej oe 
Swansea Тад. ааны oa | 1 406; — 35| 37 15.377 ,— 1,148 | 10 5/6 | Lanarkshire е ри T тат | Е 16 0 | Jan, July |... 
HARE Carperatign ” t i+ 117] 27 28,032 |+ 3,291 | | Ste 3:595 eee eee ны Lien Deb. Stk. BÀ as Е е 9 | г us a эө 
упер ж. б 43 | 27 [бов |+ шә | st| 4% | Do o per Cit Ist Mort Deb. Stock...) 62 Ci ce | jan guy ша |+: 
hedge ME TEE E E $74 |t 525 | St |. | Mersey Con. Ord. Stock ...... ock....| 67 —21 |512 6 | Jan, July | 69 р 
Шагеу District Council ..| — 2 456 | + 11 2 835 |— 70 1 1/0 | Metropolitan Elec. Tramwa Оа 2 =. .. Feb, Aug Е же 
aball Corporation ......| — P КОО Жа 37 | 815 14.331 |— 361. 1 2 Do. Deferred ........ j Nou cH MEE: m us "n tk T 
Rl rm "uM IE LN EC 28 1+ 707 | {| 0% | Do. Sper Cent. Cum. Pref. .........-.- x i, S | Ар... | Wo o. 
*st Ham Corporation du di 7 42 + 39 15 5.852 + 39 M St. | 417. Do. 4$ per Cent. Deb. Stock o oe 9699 80720 | Reb, ie i de 
eston-surer-Mare .. .. » 2,493 | + 34 14 34,694 + 1,203 St. ber Metiopoittan Railway а 96 —99 411 O| Jan, July 914 98 
olverhampton Со. в А 257 | — 10 | 27 2.468 |— 3l [ St. 24% Do. Surplus Lands Stocks eee] 38139: 21) e | Feb, Aug | 409 33} 
owernampton Corpn. ....| |, о оне t 2215. 3192) Do. 3j рег Cent Buren rere Өе р М Ж о уе л ве 
соооооово ә ki * › aa 35 оос 0оососвее е — i eb, n 
Мейтан Ч Е BEES eit aby 
ire W.R. Tr P " = 2 2.569 |+ 10 д т = eb, Au 86:  ..' 
otkshire Woollen District! ” М| 622+ 8| 29 | 35387 T Do ELI tOo, “Sy per Cent Debenture Stock «esses | 9139 13-3 € qus jaye Шо 
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S сакен т онна а леза 2 2 UNS aly YiELDED. 
em Electric Railways and Tramways—|Cont:nued. £a d dii LES car 
f Met. Rly. 3$ per Cent. “А” Deb. Stock..| 90 | 
s ** | Metrorolitan District Railway Ord....... 214292 : ә 6 р July Amer. Tel „Telephones. £ s d 
t. * Do. Extension Pref. (5 per Cent.). а. 67 —69 . Feb. AU e Do Ы Coll Te, Telegh. Cap. St. EEEREN 136 —138 5 16 6 . 
St 34% | Do. Assented Ext. Pref. (Int. Guar. by i ‚ Аё "Do, 4% Coe $1,000 4 per Cent. Ваз. 91 —93 |4 6 О Jan. Jul 
eR Und. Elec. Rlys. Co. of London, Ltd.) 72 —7& |414 6| Feb, A Anse Pouca О i03 —105 | 3 16 0 ' 
ЗЫ : $ ps : per Cent. Consoltd. Rent-charge| 74 —76 |319 0 an, jul Chili Telephone Tel. 5% Ist Mt. Db. Stk e e 418 0 Ма, Ser 
St |4% | De Gr Cent. Midland Rent-charge| 99 —102 | 3 18 6 Jan, uly onte Video Telephone Оф...) an 760 Nov. 
St. 6% Do, 6 per Cent. Per Deb Stock... 1 P 3 17 5 ar, р! Do. 5 рег Cent, Pref. ъееофецооо EM 9 5 i3 9 May № 
S > p. « socos 40 —142 4 4 € Jan Ju National Co (EE 1 АЕ 3 4 ! ' 
" we E 4 PRI tO в оъеооо ооо» 94 —96 4 3 6 an. July Do Def a Stock ооо ово фо до» Vut 5 11 0 | Ев Au; 
м. ottenes ectri i eestecerva — : t e хоче оо вов охвооо —12 j €D, А 
1| 0/6 5 per Cent. Cum, Pret... i3 i О | Feb. Ate Do. 6 рег Cent. Cum. Ist РЁ... .....| 104—10} | 510 9| Fe A. 
St 4% Do. Af per Gent, Deb Stocks 220000" 8$ 3 | May, Now Do. Sper Cent. Cem and БТ] 10110 8190 Feb, A 
“id. et. Elec. Trams. & Ltg. 6% Cm. Pref , : nt. non-Cum. 3rd Ргеё.....| 5&—51 |4 7 b | Feb, A 
St! 4% , Dc. 4 per Cent. Deb. Stock. ex ri s$ Do. Deb. Stock 3$ per Cent. (red.).... 96 —9t i June, D 
100 509 Sunderland Dist. Elec. Trms. 5% IstMiDb 66 —70 i P с Јап, July Do. 4 per Cent. Deb. Stock (red.). Д ... 98 —100 | i (^ 0 Jan Ju 
“7 | gaz | Undered E Rysion 6% Inbdswithcoups| 34 2196 dne Dee Octental тееропе Co. 30 yr. Впз..... кыю DEAN 
ee O, ior en Bo НЫ ТӘК "s. » vs NOUS sess cnaóíocvesoss зооого о о ps 4 Ч nl, О 
i 44% Do. 4% Bonds with on 6 ee ооооъво 1011—1024 5 Е - ЕА Do 6 per Cent Cum. Pref. eaten [EN Ф —1 : 4 t : April, C 
e! 4% га рег Cent. Ist Power Но. Dbs. ..| 98 —100 |4 0 0 У Т, DeD, Stock p RE du а 0 | Jan, Ja 
EN gue (WR Elec Trams Orbe о | March o. United River Plates. s» Ee Nem eee us 
Do. 44 per Cent. Ist D аа ^ ac e. ee о. рег nt. Cum. Pref. Феооаооее о а 5% —5 4 une, С 
El i ebs. 1 5 12 © Jan, July Do. 4$ Deb. St. Red. асаана е 101 о 4 us : | ins ju 
ectric Manufactur | 
А ing, &t. Financial, Investment, &c, 
"E 44% осо Cable cott %, Deb. Stock....| 934—101 4 в € ar & Gen. Investment 6% Cum. Pret 21 G 4 6! Jan, | 
n) naty eter DOS * svo 3 —i ee ed оов elegraph & Trust dM MA 1 —10 ic 
| s Bora an о HERE LE iR = : o 3 April, Oct Rees t UAE *^e 900088 nd үи i я | Ton 
| DAE aree e се ИВ ох EE: 6 A ril, es Irus Cert. @eevrececs| ** —131 А ril, ( 
$e British nse & Helsby Cabe Ori. бс" 780 меза Colonial and Foreign Electric тт 
с. 6 рег Cent. Ртеѓ,................ а 
St. | 44%! Do. 4} рег Cent. Ist Mort, Deb. (red), tor — 184 4 16 Q| Jan, July Railways, Tramways, &c. 
St. 44% British Thoms'n-Houst'n 44% Ist Mt.Db. 10 10414 6 6 Jan, July Anglo-Argentine 5% Cum. Ist Pref, ... 45—445 |510 ©, April, | 
S! .. | British Westinghouse 6 per Cent. Pref cd Mar, Sept Do. 5% Cum. 2nd Pref...... Р 45—45 |5 у 9| Jan, J 
10 6% | Dor 6 per Cent. Prior Lien Dbs, (rà). 93 hi | 513° o | Fee Aug Do 4% Deb. Stock ини № 9 | 4 7 6 hes 
SC 1419, воет DE EE Deb Stock. iss 59 —ы 356 hn uly Ао Stock itte 9731-964 | 4 13 6 ; 
St. 44%! Do Кеш Р! pebrstock 39 —44 10 4 0 Mar, И Вгіѕђапе Екош Thane 1 Sher Uu ie "x 1415 3) ап, ) 
5 10/0 | Callender's Cable Con. Co DECIR P ie м n» y Do. 5 per Cent. Cum. Pref о 6 4 is о | Мау. | 
sc 2/6 Ро. 5 рег Cent. Cum. Pref........... 44—51 1415 0 2 july Do. 4} per Cent. Db. Prov, Certs.......| 99—102 |4 8 6 Jan, J 
| 4b | Do. 4$ per Cent. Ist Mort Debs. (red.)..| 1094—1024. 4 7 6 | Nov, Ma British Columbia El.. Rly. Df. Ord. ...... 146 —145 (510 0 Mar, 5 
EP [3 | Castner-Kellner Alkali Co... ............ —24 | 5 8 9 | Мау Nov Do. Pref, Ord. Stock ........... seese] 124 —128 | 4 13 6 | May, | 
| o Е 44 niei D Pies (red.)..| 106 —109 | 4 3 6 Feb, Rie S A mE ID us Stock. ecu. ов а i0 0 Jan. ] 
oe y a urn s 1 е 6 e €8 eves — А : o. ent. st asooo | n il, 
1 0/7: | Consolidated Electrics т 1—1 № 15:9 О | March .. fDo. Vancouver Power Geer `| 100 201 20 ru 
1 0/6 | Consolidated Signal Go........ шше Ж а о. Do. 49% Perp. Con. Deb. St, суу... 10341058 4 0 6j” 
110/2: Do. 6 per cent. Cum. Pref. ..........| 5211 |6 8 à | April, Oct ` [St | 5% | Buenos Ayres Lacroze Trams ist Mt. Db.) 39 —102 | 4 18 О Mar : 
3, 3/0 |*Crompton & Co (Nos. 1 to 85,000) ......| {су his o о АР Oct Вчелев Ayres Port & City Tram, Ist Mt. : D 
100' 5% | + ро. 5 per Cent. ist Mort. Debs. (red.)..| 84 —t7 | 5 15 0 jam July : Deb. Stock ................ ees | 97—100 | 6 о о Feb, 
L | "s Davis & Timmins ........... есу: es| dH Ма: Бер: i eee Tramways (1 to 137,610)........ 4—4 |500, Mar: 
| ick, Kerr & Со. Ота........... esee 15-1 А 15 0 0 ў о. о рег Cent. Cum. Pref. ... 41—46 | 5 2 о. Jan 
$ 0/7! Do. RE M Sept. e Do. 4 pd Is eeeteos = | D 
St 44% | Do, 4j per Cent. Deo, Stop corni] g8 TiM 5 $ o | SP | ; | ce | Cape Electi Tram Shares те yoy? [AM 0 Late 
t| + | Edison & Swan United © A” Shj (Eòpdi| аа. | Reb, Au S M | De per Cone Da Ts Co. (1904) Sh| 506—3 [4 9 e EM: 
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NOTES. 


ЕЕ 
Trackless Trolley Systems. 

ALTHOUGH the trackless trolley system is not making 
any very great headway in this country, it seems to be 
quite an acknowledged thing for municipalities to send 
deputations to the Continent to investigate what is there 
being done in this direction. Doubtless such an investiga- 
tion provides agreeable relaxation, but we doubt if there 
is very much more to learn than has been disclosed on 
previous occasions. The principle, however, that every 
municipality should be independent is evidently one that 
will continue to be followed. The latest deputation is from 
Bradford, and the report of the tour has now been issued. 
Vienna, Milan, Miilhausen and other towns were visited, 
but the trackless trolley was only investigated at the towns 
just mentioned. The system at Miilhausen is well known, 
and has often been cited as providing satisfactory proof 
that the trackless trolley is of commercial value. At 
Vienna the Mercedes-Stoll system is in use, and it is 1n- 
teresting to learn that the cost per omnibus-mile is only 
4:524. There is, however, no conductor on these vehicles, 
the entrance being at the forward end, so as to enable the 
driver to attend to tickets as well as to drive the vehicle ; 
and there are seats for only 12 to 15 persons. The over- 


1 


head construction costs £700 to £800 per mile. These 
figures sound encouraging, but it does not necessarily follow 
that the same results would be obtained in this country, 
because our ideals are apt to be higher. The deputation 
formed the opinion that 20-passenger cars at Bradford 
would cost about the same in running as 60-passenger 
tramcars, ог 7°25d. per car-mile. The *Filovia" system 
seems to be working under particularly favourable condi- 
tions in Italy, for the service is so far appreciated that the 
Government is making a grant of £60 per annum per mile 
of route where this system is in use and where the district 
is not served by other means of transport. Perhaps the 
chief difficulty in this country is that we are not so easily 
satisfied as our neighbours. 
Ri 

Reflection in Illumination. ШЕ 

THERE is probably no subject in which the laws are 
more simple than in illumination, and equally no subject 
in which the laws are so frequently forgotten. The effect 
of reflection in illumination is a case in point. In purely 
scientific work it has long been realised that, for example, 
the loss by enclosing a source of light in a glass globe is 
not given simply by the coetticient of absorption of the 
glass. Since light is reflected as well as absorbed by the 
glass, the result is to increase the internal illumination of 
the glass, and thus the net diminution by the globe is less 
than might be expected from the coetticient of absorption 
of the glass. A similar problem was considered by Dr. 
W. E. SuxPNER in a Paper read before the Illuminating 
Engineering Society last April in regard to the Ulbricht 
globe for photometry. [It was pointed out that if 
the reflecting power of the globe's surface is, say, 
90 per cent, the brightness is about ten times what 
16 would have been if merely due to the source of light. 
This means that 90 per cent. of the illumination in such 
a case is independent of the position of the source of light. 
As pointed out by Mr. MCALLISTER in an article of which 
we give an abstract, elsewhere, similar principles apply to 
the illumination of rooms. Of course in such cases the 
conditions are much more complex. The reflecting power 
does not approach 90 per cent., or even 80 per cent., if we 
except a whitewashed ceiling, and thus the variations in 
illumination of the walls are much greater. Nevertheless 
the role of reflection in room illumination is very consider- 
able and 1s sometimes brought home, even to the lay mind 
when the choice has fallen on a dark, though possibly artistic 
wall paper, and a room that was sufficiently illuminated 
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previously is converted into one that is comparatively | Tnus the “Manchester Guardian” states that mo 


dismal in appearance. those present at the meeting were agreed upon cor 


т membership of the Institution of Civil Engineers b 
The Post Office and the Telephone. necessary иа to membership in the new А. 
Те the business men of these isles ever give a thought | tion, and our contemporary goes on to say that this 
to the matter, they must be looking forward with some- | а very desirable course, particularly as the Institu 
thing the reverse of pleasant expectation to the state of | somewhat out of sympathy with the younger genera 
things which will most probably exist when the National | engineers and particularly with those of the Man 
Telephone Co.’s system has been taken over by the Post | district, rather to the disadvantage of those same en: 
Office in 1911. The present examples of Post О се | we should think. We may say without fear of : 
administration are such as to make any other addition to ү diction that this particular point was not discus 
that department's excursions into trading concerns abso- | the meeting in question, so that no opinion ‹ 
lutely undesirable. We have all had experience of them. | subject was expressed. The draft rules that ha 
We are not surprised, therefore, at a trenchant criticism | prepared by the provisional committee were n 
of Post Office administration, principally in its application | forward for discussion, but were left over for muc 
to the telephone system, by Mr. Н. Laws Wess, in a | detailed consideration than would have been poss! 
letter published in last Wednesday's issue of “The Times | preliminary general meeting. It is also rather cu 
Engineering Supplement.” We recommend its perusal to | notice the opinion that is held in some quarters a 
every engineer (and even more so to the public) and are | meaning of the term “civil engineer" It has с 
glad that it has been printed in а paper that will ensure | come to have a restricted meaning, but surely it i: 
its general recognition. Mr. WEBB points out that | stood that the Institution of Civil Engineers 13: 
while the engineering department of the Post Office is | tution of engineers who are not in the military 
always on the look-out for something new and is ready | Consequently, the Institution embraces all cl 
to adapt new things to the work in hand, their efforts ате | engineer, and it is quite erroneous to supp 


stunted in higher quarters with the present undesirable | the electrical, the mechanical, or gas engineer is 
results. 


received on sufferance into the membership of the 
tion of Civil Engineers and is not a civil engin 
to the particular rule in question, we think there 
to be said in its favour, because it ensures а bi 
training, but we are equally of the opinion that th 
of the new Association will find it necessary to 
power to put such a rule on one side whenever it 1 
desirable. 


= Ir may be pointed out that iu the Post Office the 
engineering department has too little power, while the 
administration suffers greatly from the system of political 
control and from the subservience of the whole of the work 
to the fads of the Postmaster-General for the time being, 
It seems to us that to take the control of all the Post Office 
work out of the political atmosphere, by wlüch it is at 
present surrounded, must be the first step towards any 
ultimate reformation of the whole. If a Government 
department is to trade it must work in a more or less 
business-like manner, or disaster will be the result. 
Further, it must be free from any pressure that can be 
brought to bear on it politically by its servants, and it 
must be administered by a man who is familiar with his 
work. Though at the present time each department of 
the Post Office is controlled by an expert chief, in practice 
he is often over-ruled by an inexpert politician, while the 
whole system of employment in Government departments 
leads to general inefticiency and wire-pulling. The public 
iu general should be grateful to Mr. Laws WEBB for 
bringing this question so foreibly to their notice. There 
can be no doubt that, if example be followed, telephone 
administration under the Post Office will become more and 
more inefficient. Cannot some way be found of working 

the system in a business-like fashion, or, at least, of keeping 
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The Late Harry W. Cox.— We have received a d 
£]. ls. from “ Dare Quam Accipere," which we ] 
hand over to the fund which has been created by Alc 
Treloar, on behalf of Mrs. Cox and her children. 
those of our readers who are disposed to contribi 
deserving memorial to a brave man to forward th 
butions to Alderman W. Treloar at 68-70, Ludgate-hi 
E.C., or we will ourselves receive subscriptions to 
over to Sir William Treloar. 

The Electrolytic Disinfecting Plant at Pc 
demand for the electrolytically made disinfecting 
manufacture has often been referred to in the 
seems, judging from the report of the medical office 
Dr. Е. W. Alexander, to have been greater than evi 
during the past 12 months. The vear's output 
depots was 27,216 gallons, the maximum taken 
month being 4,326 gallons in August and the m 
gallons in December. The cost of material use 
facturing this amount was as follows :— 


Electricity, 4,781 units at 13d. per unit ..............- & 
it free from the red-tape which at present seems the on оше 2 tons 18 cwt. 111Ь.......... 
necessary concomitant of every Government operation ? ее ео 
We are afraid not, and, unless the public take the matter А ие 


in hand very quickly, another going concern will be gone 


ал 
beyond recall. Since the plant has been installed (a period of 
сы { vears), nearly 90,000 gallons have been manut: 

‘The Association of Consulting Engineers. cost for electricity and materials of under £175. 
m are glad to see that the decision to form an | Cable Interruptions. P 
55 ci 1 : ў À J М ЕС Assab —Perim * entem овоогоо зов офо ооо оов овоз осв бо posse see u 
Association of Consulting Engineers has met with general | ^ Make polt 572 ee N 
pproval, though, as is only natural, there has been a гоо A DUAE RN MAH ne X 
certain amo P Iting x ta ia—Palura TP" LI Sere reer ey Фо. 600 ово 1: 
unt of criticism, not always to the point. Obock —Djibouti ............ eere M Ju 
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Clearing House for Goods in London.—We regret to find 
that an error was made in our last issue in stating the cost of 
the clearing house scheme for London. This should have been 
£6,000,000, which would be sufficient to provide 2 miles of 
tunnels as well as the building and other parts of the complete 
scheme. 


' Searchlights in the Panama Canal Zone.— According to 
the “ Electrical Review and Western Electrician," barges filled 
with stone and sand are now unloaded at the Gatun Docks by 
means of searchhghts. There are one single and two duplex 
cableways for unloading sand and rock, and one searchlight for 
each cable has been placed on the tail towers, casting a light 
along the cables, on the barges at the dock and over the storage 
piles. The searchlights are 18 in. standard Navy projectors, 
and are operated by а motor-generator which converts current 
supplied at 600 volts from the power plant to current at 125 
volts for the lamps. The lights are controlled from the head 
or operating towers. In addition to the searchlights, strings 
of flame arc lamps have been stretched from the head towers 
to the tail towers, four lamps for each tower. These lamps 
form their arc at the apex of an acute angle made by the car- 
bons, and therefore throw a light equally in all directions. On 
this account, although they are strung below the level of the 
cables, they illuminate them as well as the storage piles 
beneath. 


Wireless Telegraphy in German Fisheries.—The United 
States Consul at Hennburg, states that three Cuxhaven 
steam trawlers are now equipped with wireless telegraph 
apparatus, and that the service is so satisfactory that efforts 
are being made to increase it. The most marked advantages 
resulting from the use of the wireless telegraph in this business 
are the ability of captains to communicate with each other 
at sea as to their respective catches, and the transmission of 
similar reports to Cuxhaven a number of hours before the 
return of the ships to port. Thus vessels of the same fleet 
which have found poor fishing are sometimes able to join other 
vessels more fortunately located, in time to return with good 
catches. All the vessels are then able to inform the managers 
of the public markets respecting the quantities of fish to be 
placed on sale, in such manner that. in the event of unusual 
catches, arrangements can be made in advance for distributing 
supplies in the least possible time. The receipt and trans- 
mission of hvdrographic intelligence and reporting of break- 
downs in engines or other accidents of navigation are also 
features of importance. 


Electricity in Mining.— The 1909 report of Mr. J. B. 
Atkinson (H.M. Inspector of Mines for Newcastle District) 
states that the total quantitv of coal cut hw electric coal 
cutters in the district (which comprises Cumberland, North 
Durham and Northumberland) was 468,067 tons and by com- 
pressed air 767,114 tons; the electric coal cutters in use were 
45, and compressed air 178. Of the 83 fatal accidents (com- 
pared with 100 in previous vear) none are attributed to elec- 
tricity ; of 382 separate non-fatal accidents reported to the 
inspector (compared with 430) four are described as electric and 
of 15,643 non-fatal accidents disabling for more than seven 
days (against 13,398) onlv two are ascribed to electricity. 
The total estimated number of shots fired was 8,664,979 and 
the quantity of explosives was 4,681,137 №. The shots fired by 
electricity were 2,294,372, the remainder being by fuzes and 
squibs. No electric lamps were in use. The lamps in use 
were 06,892, of which 38,091 burned colza, or colza and petro- 
leum, the remainder using petroleum, volatile spirit and 
"other illuminants." There were no prosecutions against 
mine owners. In 16.972 lamps the method of locking was 
magnetic and in the remainder lead rivets, screws or other 
means. | 


Obituary.—Georce FrETT.— We regret to have to record 
the death of Mr. George Flett, which occurred as the result of 
a motor car accident at Birmingham on Wednesday last. The 
deceased, with two other directors of the Metropolitan Amal- 
gamated Railway Carriage & Wagon Co., was proceeding from 
the works to the New-street station when a child ran into the 
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roadway close to the car. The driver, in swerving out of the way, 
ran into the curb, with the result that the car was overturned. 
Mr. Flett, who was next the driver, received fatal internal 
injuries, while the other occupants were badly shaken and the 
child will probably not recover. Mr. Flett’s position in the 
electrical engineering profession is well known to our readers. 
He was managing director of Messrs. Dick, Kerr & Co., 
and has done much in assisting the progress of manu- 
facturing electrical work. As the announcement of Mr. 
Flett’s death has come to hand at the moment of going to press, 
we are now only able to refer to his work in this brief manner. 
We hope, however, to place on record our appreciation of 
Mr. Flett's activities in our next ізѕце. auta _ 
анна — = 

Luminous Efficiency of the Firefly.—In a recent issuefof 
the “ Bulletin of the Bureau of Standards." Messrs. Н. Е. 
Ives and W. W. Coblentz describe an investigation of the light 
emitted by the common firefly. The spectropbotometric curve 
of the firefly, as compared with a carbon glow lamp, was 
obtained by comparison of the photographic densities of the 
negatives from the firefly and the glow lamp. From the known 
distribution of radiant energy in the carbon glow lamp, and by 
means of the spectrophotemetric relationship, the distribution 
of radiant energy of the firefly was derived. The light was 
found to consist of an unsymmetrical structureless band in the 
yellow green of the spectrum, with a maximum at 0-57, and 
extending to 0-514 and 0-674. The luminous efficiency of the 
firefly is calculated by the authors аз 96-5 per cent., as compared 
with 0-4 per cent. for the carbon glow lamp, and about 4 per 
cent. for the most efficient artificial illuminant. 
obtained on the assumption that there is no infra-red radiation, 
other than that due to the natural body heat. They state that 
there are reasons for believing that the light emitted is due to a 
physiological-chemical reaction, not necessarily accompanied by 
heat waves of low frequency such as occur in a purely thermal 
(low temperature) radiation. But even if heat waves of low 
frequency are generated in the photogenic cells, they could not 
pass out into space on account of the opacity of the outer 
integument, the chitinous laver, of the insect, which probably 
can transmit radiation to wave lengths as great as l-du. Now, 
from present knowledge of emission and absorption, and from 


the fact that the emission band in the visible spectrum stops 


abruptly at 0-7, it appears highly improbable that there is 
appreciable radiation between 0-7 and 1-5: hence the assump- 
tion of no infra-red radiation cannot seriously affect the results, 


Science at the Japan-British Exhibition.—An interesting 
displav of scientific apparatus, maps, specimens and statistics 
are to be found in that part of the Japan-British. Exhibition 
which lies between the Shepherd's Bush and Wood-lane 
entrances. Oceanography, astronomy, anthropology, met- 
rologv, physics, geography, chemistry, geology and mathe- 
matics are all represented, and an inspection of the various 
exlibits will not be without Из educational value to those 
visitors who can tear themselves away from the jovs of the 
" Witching Waves.” The principal exhibitors in the elec- 
tricitv and magnetism section are the Wheatstone Laboratorv, 
King’s College, London, from which several historical pieces 
of apparatus used bv Wheatstone and Clerk Maxwell are 
shown; the Cambridge Scientific Instrument Co., who are 
showing standard cells and resistances. а Callendar-Griffiths 
bridge, oil bath oscillograph and twisted strip ammeter: and 
Mr. R. W. Paul. who is showing selections of the various 
instruments designed by Dr. Sumpner and Mr. Campbell. 
including the reflecting alternate-current dynamometer, 
vibration galvanometer and mutual inductance standard. 
Dr. С. V. Drysdale has lent some instruments designed 
in accordance with the results of researches which have 
recently been published in THe ELECTRICIAN, including a 
double wattmeter, phase-shifting transformer and direct and 
alternate-current potentiometer. In this connection, Mr. 
В. W. Paul has lent a compensated standard resistance coil 
and a universal standardising bridge, and Messrs. Nalder 
Bros. & Co. а plug permeameter. Мг. В. 5. Cohen is also: 


This value is 
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showing specimens of the apparatus which he has designed for 


telephone work. 


Telephones on Trains—It is stated that the London, 
Brighton & South Coast Railwav intend to fit the `“ Southern 
Belle" express with the Kramer system so that passengers 
can transmit telephone messages when the train 13 in motion. 
The svstem appears to depend essentially upon induction 
between а coil of wire on the train and the wires alongside the 
railway, 

St. Marylebone Undertaking.—In our last issue we com- 
mented on the progress of this undertaking, but we fear that 
our note was a little ambiguous in regard to the capital charges. 
The 1:42d. per unit there mentioned refers only to the compensa- 
tion paid to the company, or what may be termed * dead 
capital.” The total capital charges (including special charges) 
reach the high figure of 2:524. 

The Maley Brake.—We have received а pamphlet from the 
Electro-Mechanical Brake Co., of West Bromwich, replving 
to a Paper read before the Institution of Electrical Engineers 
bv Mr. А. Gerrard, describing tests which were to the dis- 
advantage of the Malev brake as compared with the modified 
Westinghouse brake used at Glasgow. The pamphlet states 
(1) that the tests made bv Mr. Gerrard were rough and not 
sufficiently accurate to make comparisons of апу value; (2) 
that a brake can only be tested bv accurate tests on ordinary 
greasy rails; (3) that the tests on the Maley brake were made 
unknown to, and without the experience of, the patentee, 
whereas the tests made on the Westinghouse brake were car- 
ried out after many months of experience ; (4) that the Maley 
brake was tested with insufficient and. improperly. graduated 
resistance ; (5) that the name of the Malev brake was sup- 
pressed, although the brake was fully illustrated ; and (6) that 
Mr. Gerrard omitted tests made in the presence of the patentee 
showing better results than those obtained by Mr. Gerrard in 
his private tests. It is stated that the former included very 
satisfactorv stops on a greased rail. a condition under which 
the tests on the Westinghouse brake were not recorded. A 
vood deal of detailed criticism is given of Mr. Gerrard's tests, 
and the independent tests made at Leeds are compared with 
the Glasgow tests. In conclusion, many figures are given 
showing the total brake power. efficiency, relative amount of 
braking done through the wheels, relative motor output, and 
braking fcrce on the rails for the two forms of brake. It is 
impossible to deal briefly with such data, and we would there- 
fore advise our readers who are interested in thesubject to 
write to the company for a copy of the pamphlet. 


—— 


‘Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. C. V. Drysdale contributes an article on "' The Testing of 
'Transformer Regulation." 


Mr. J. Rezelman concludes his article on the ** Analysis of React- 
393 
ance. 


We give a description of the plant laid down by the Anglo-New- 
foundland Development Co. for the manufacture of paper from 
wood pulp, the paper being used for the printing of the * Daily 


Mail” and other papers of the Amalgamated Newspaper Co. of 
London. 


We give an abstract of the report describing the year's work at 
the Reichsanstalt. 


А report by Messrs, Mordey & Dawbarn has been issued on the 
working of the Dolter surface contact system at Torquay. 


А report by а deputation of the Bradford Corporation has been 


issued as the result of a visit to certain Continental towns in which 
trackless trolley systems are in use. 


In the hall of the Institution of Civil Engineers to-day (Friday) 


there will bea meeting of the members of the Institution of Mechanical 
Engineers, and a series of Papers de 


eers, f aling exclusively with the 
electrification of railways will be read. 


: , р 4 . . . = 
Barnstaple ( ouncil have met with a curious experience in con- 
nection with their efforts to popularise 


c | the consumption of electrical 
“energy tor various domestic purposes. It has been found impossible 


so far to get a firm of contractors who will take up the sup; 


electric fittings and wiring of premises on lines similar to those ‹ 
gas company. 


In the course of an inquiry before Мг. H. Ross Hooper аќ. 
to obtain permission for the Corporation to borrow £23,105 fo 
tricity purposes, the Board of Trade Inspector congratulate 


Electricity Committee on the eminently satisfactory profits | 
undertaking. 


The great usefulness of wireless telegraphy at sea has been f 
exemplified in the case of the missing Dr. Crippen and Miss Le 
whose whereabouts appear to have been located by its means. 

The service which wireless telegraphy can render in the e 
such catastrophes as a ship on fire was demonstrated off the An 
coast, where it was the direct means of saving 205 souls. 


An unusual accident occurred at а colliery at Blaydon, м 
deputy foreman named Barrett met his death while attending 
telephone. due to contact between the telephone line and : 


cable whose insulation had become damaged by contact 
steam pipe. 


Legal.—At Birmingham a point was raised as to the op 
of the Employers’ Liability Act. А firm of electrical m: 
turers was summoned for having left machinery unfenced 
defence was that the guard had been left off the machine by a 
workman of plaintiff's. It was pointed out that the defendan 
not exempt on this ground unless they had secured a con 
against the delinquent workman, and an adjournment was gr 


Companies Meetings and Reports.—Many points of intere 
referred to in the speech of the chairman of the National Te 
Co. at the meeting of shareholdersyesterday (Thursday). 


The meeting of the stockholders of the City & South Lond 
way was interesting, apart from the statement of the ch 
from a proposal made by Col. Perry that the name of the c 
should be changed to the ** North & South London Railway 
result of the past vears working shows a large increase ii 
tickets but a poor response to the directors’ considerable г 
of fares. 

A line of London railway which would probably greatl: 
from electrification is the East London Railway. which forn 
useful link between the Metropolitan and the Metropolitan 
and some other railways in the East End of London, гапт 
Shoreditch to New Cross. Lord Claud Hamilton made an it 
statement at the meeting on Tuesday, and foreshadowed a 


arrangement with some of our large contracting electrical 
the basis of easy payments. 


Mr. Е. 1. Rawson, presiding at a meeting of the Brith 
Western Synd. (Ltd.) referred to an option the syndicat 
tained for practically the whole of the water-power of the 
Falls. Iceland, equal to 720,000 H.P. 

At the meeting of shareholders of the Direct United Sta 
Co. the chairman stated that, so far as that company was с 
there was no truth in the statements that have been ind 
circulated as to modified arrangements or working agreen 


a large telephone company in the United States. Тһе т 
the company shows steady improvement. 


INSTITUTIONS AND SOCIETIES 


INSTITUTION OF Суп, ENGINEERS.—It is announced 
the King has been graciously pleased to become the pa 
Institution of Civil Engineers. His Majesty, as Prince 
was an honorary member for 17 years before his accession 

Royat METEOROLOGICAL SocrETY.—H.M. the Kin 


graciously consented to become the patron of the Roy 
logical Societ y. 


ARRANGEMENTS FOR THE WEEE 


INSTITUTION OF MECHANICAL ENGINEERS. 
FRIDAY, July 29th (to-day). 

10 а.т. Meeting at the Institution of Civil Engineers, ( 
street, London, S.W. Papers on “ Electrification 
Railways,” by Mr. Е. W. Carter; “ Cost of Ele 
pelled Suburban Trains," by Mr. Н. M. Hobart: 
of Railway Electrification,” by Mr. W. B. Potter; 
tion of Trunk Lines," by Mr. L. R. Pomeroy ; anc 
tion of Railways," by Mr. G. Westinghouse. 
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LIVERPOOL CORPORATION TRAMWAYS. 


Among the large electric tramway undertakings of this 
country ‘that of the Liverpool Corporation takes a prominent 
position; and as this municipality terminates its financial 
vear at an earlier date—viz., December 31st—than most other 
local authorities, we propose to take its tramway accounts 
first for analysis. 

Both as regards, the number of passengers and total receipts 
a decrease 1s shown for the year 1909 compared with the figures 
for the previous year. This decrease, although only 0-3 per 
cent., represents 394,943 fewer passengers and £1 ‚873 less 
revenue, 80 that it is satisfactory to record an increase 1n the 
net profit, which latter amounted to £82,354, whilst the sum 
contributed in relief of the rates (£27, 451) 13 £2,593 in excess of 
the suni set aside for this purpose in 1908. This result has only 
been possible owing to a decrease of £6,867 in the operating 
costs, brought about by economies in the management of the 
undertaking. 


As showing the flourishing condition of these tramways, it 
may be mentioned that since the undertaking came into the 
possession of the Corporation £234,971 has been contributed 
in relief of rates and £717,851 has been set aside for the re- 
demption of debt, whilst £228,677 has been paid in rates and 
taxes since 1897 and £502,113 set aside for reserve, renewal 
and depreciation funds. 

The traffic receipts for the past year amounted to £561,271, 
or 11-27d. per car-mile, compared with 11-04d. in 1908, the 
revenue per car-mile being the highest vet recorded. The 
number of passengers was 121,532,940, a smaller total than in 
any year since 1904, whilst 11,952,373 car-miles were run (i.e., 
fewer than in the preceding five years). The total number of 
units used was 22,747,990, equivalent to 1-87 units per car-. 
mile, the energy being purchased from the electricity depart- 
ment at an average cost of 1-09d. per unit. 

Mr. C. W. Mallins mentions in his annual report that the 
policy of the Committee in deciding to undertake their own 
insurance against third party risks has so far operated very 
successfully, the first 194 months working showing a credit 
balance of £11,694. 

We have on a previous occasion referred to the success 
attending the experimental first class tramway cars. In these, 
inside passengers only are charged higher fares, outside pas- 
sengers paying the ordinarv fares. We mav mention. however, 
that the average earnings per car-mile of these first-class cars 
has increased trom 5-264. to 10-92d.; and a further experi- 
mental quarter-hourly service of first- class cars is to be estab- 
lished on the Croxteth-road route. 


In regard to the division of passengers over the various 
stages, the large majoritv of passengers pay a penny fare— 
viz., 89-7 per cent. of the total; whilst 9-7 per cent. purchase 
2d. tickets: (It may be here noted that 4d. and 14d. fares are 
not in force.) Аз indicating the density of the tramw av traffic 
at various points in the city, it is interesting to notice that 
5,882 cars arrive at and leave the pierhead every dav in the 
busy season, whilst at several important junctions between 
3,000 and 4,000 cars cross daily. The total number of cars 
owned by the Corporation is 531. 

The plough type of lifeguard continues to do good service 
at Liverpool, as may be judged from the fact that 38 persons 
who had been knocked down or who had fallen in front of the 
cars were pushed clear of the track without serious injury. 
There was also a decrease of 50 per cent. in the number of fatal 
accidents during 1909, the ratio of fatalities to the number of 
passengers carried being 1 in 30,383,235. Thirty-two fatal 
accidents were recorded in the city during the year, caused by 
vehicles other than tramcars. 


The number of articles left on the cars amounted to 30,176, 
an increase of 1,930, or 6-8 per cent. over the number in the 
previous year ; and 45-6 per cent. of the articles were un- 
claimed. 

We give below an analysis of the cost of working for the year 


1909, the cost per car-mile for the previous year being also 


included to facilitate comparison. 


Per car-mile. 


Traffic Expenses. 1909. 1908. 
Superintendence ................................. £4,709 ... 0-09d. ... 0-10d. 
Wages of motormen and conductors  ...... 101,070 ... 2-03d. ... 2-00d. 
Wages of other traffic employés ............ 13,634 ... 0-27d. ... 0-29d. 
Cleaning and oiling cars — ..................... 13,810 ... 0-28d. ... 0.274. 
Cleaning, salting and sanding track 9,780 ... 0-06d. ... 0-04d. 
Fuel, light and water for depóts, &c. 2,166 ... 0-04d. ... 0-04d. 
Ticket check шушын... 6,738 ... 0:134. ... 013d. 
Uniforms, &c. а... nenne 2,871 ... 0-06d. ... 0-084. 
Lighting routes and miscellaneous — ...... 3,107 ... 0-06d. ... 0-04d. 
Total Traffic Expenses... .. £150,885 ... 3-02d. ... 2:994. 
General Expenses. 
S Pin c £8,323 ... 0:174.... — 
Superannuation ГОЛОК ТО 414 
Auditors’ fees а... 100} Octo = 
Store expenses ..................... «нен 976... 002d. ... — 
Rates and taxes — ............... eene 29,640 ... O-6Nd. ... — 
Advertising, printing and stationery......... 1,139 ... 0-02d. ... — 
Fuel, light, cleaning offices, &с. — ......... 883 ... 0:024. ... — 
Law chargas nn 57... — .. — 
Compensation (including £12,000 trans- 
ferred to compensation fund account ... 12,198... 0-24d. ... — 
Ice ое рЫ ЕЕЕ Наз 1,115 ... 0:024.... — 
Miscellaneous ..........cccceccsceccaccecccccsnecs 3,777 ... 0-08d. ... — 
Total General Expenses .. .............. £58,617 ... 1-18d. ... 1:13d. 
Repairs and Maintenance. 
Permanent way орала £29,089 ... 0-58d. ... 0-59d. 
Electrical equipment of line — ............... 5,677 ... 0-12d. ... 0-14d. 
Buildings and fixtures — ......................-. 1,589 ... 0-034. ... 0-044. 
Workshop tools — —Ü 501 ... 0-01d. ... 0-01d. 
т. 44,367 ... 0.394. ... 0-884. 
Other rolling stock and miscellaneous ...... 371 ... OOld. ... — 
Total Repairs and Maintenance ...... £81,594 ... 1-64d. ... 1-66d. 
Power Expenses (cost of current and con- 
tribution to fuel guarantee fund) ......... £103,219 ... 2-07d. ... 2-094. 
Rental of leased lines ....................... see £5,891 ... 0-12d. ... 0-11d. 
Total Working Ехрепеев........................ £400,906 ... 8.034. ... 7-98d. 
luc m rc £50.919 ... 1-02d.| 
Sinking fund иена, 59,949 ... 1198.7 * 194. 
TOTAL EXPENSES (including capital 
о diets 0,374 ...10-15d. ...10-13d. 
REVENUE. 
Traffic receipts ина £561,271 ...11-27d. ...11:04d. 
Advertising оным 1,043 ... O-15d. 
Miscellaneous ................................... 5,652 ml 0.554. 
bnc неа ое ао 18,162 0.364. 
TOTAL REVENUE .......................-... £592,728 ...11:89d. ...11:59d. 
и £82,354 1-65d. 1.464. 
This surplus was allocated as follows :— 
Contribution in aid of general rate . £27,451 ... 0-554. ... 0-494. 
Reserve, renewal and depreciation 
ACCOUM ран 54,903 ... 1114. ... 0974. 


The capital expenditure during the vear ИМЕ to 


£39,095, bringing the total expenditure to £1,969,697. 


The 


outlay during last year was mainly occasioned by extension 
of the permanent way, this accounting for £26,737, whilst 
£6,213 was spent on cars and £5,628 on land and buildings. 
The details of the capital expenditure, therefore, differ only toa 
small extent from the figures given in our analysis of the 
previous year’s accounts (THE ELECTRICIAN, July 16, 1909). 


RECENT ARRANGEMENTS FOR THE PARALLEL 
RUNNING OF ELECTRIC MACHINES.* 


BY W. WOLF. 


Summary.—1n the present article this important question is discussed. 
The author deals with the methods employed by the leading firms on the 
Continent, both for the parallel running and synchronising of electric 


machines. 


In order to run electrical machines in parallel satisfactorily special 
arrangements are necessary, unless they have a dropping character- 
istic, like shunt machines; for those units having a rising charac- 
teristic produce a greater E.M.F. with increasing current, and, there- 
fore, gradually take over the whole of the load and drive the other 


* Abstracted from the “ Elektrotechnik und Maschinenbau.” 
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machines as motors. The following article deals with some methods | through an automatic regulator in such à way that by regulation о 


( which are all patented) of obviating this difficulty. 

The use of steam and explosion engines for driving the generators 
direct presents great difficulties, due to resonance between the prime 
mover and the network. However, the transmission of the pulsa- 
tions to the generator can be overcome by the use of elastic couplings. 
With machines having different speed regulation and self-induction, 
such as two machines driven by & turbine and а reciprocating engine, 
although it is possible to run them in parallel under normal condi- 
tions, yet when a short-circuit occurs, the turbo-generator may be 
seriously damaged before the circuit-breaker operates. This is 
obviated by the A.E.G. by fitting a counter-compound winding to 
the turbo and connecting a choking coil in parallel. Normally this 
compound winding takes but little current, but with a sudden over- 
load the greater part of the current flows through it owing to the 
self-induction of the choking coil, and thus the field strength is 
diminished, and the turbo is prevented from taking its share of the 
overload until the cireuit-breaker operates. 

The arrangement of the Lahmeyerwerke is to divide the windings 
into the same number of parts as there are machines to be driven in 
parallel and to connect them in such a way that each circuit consists 
of one part of each of the divided windings. 

Although simple shunt machines will run satisfactorily in parallel, 
those with series compensating windings are not stable. For this 
case Parsons connects two points of the compensating windings 
together by an equalising connection. If the E.M.F. of one machine 
is momentarily greater than that of the other. due to an increase in 
speed, à part of the armature current of the first machine flows 
through the connection into the compensating winding of the other 
machine, whereby the magnetising component of the compensating 
windmg of the first machine is smaller than the demagnetising 

component of the armature reaction, and the E.M.F. of this machine 


is decreased. In this way the parallel running is stable. The same | 


method can also be applied to compound machines, or they can 
be supplied with counter-compound windings. 


the excitation voltage the generator voltage remains constant for a 
given load and increases with increasing load. This method i: 
desirable when the voltage of some point distant from the station i: 
to be kept constant, and, therefore, the generator voltage must b 
increased with the load to compensate for the line drop. | 

As will be seen from the figure, this is accomplished by the use o 
the well-known Тит! regulator, which is adapted for this case b 
exciting the series coil of the regulator for the one machine by mean 
of the current flowing in the other. By choice of the phase in whic 
the current transformer is placed or of the resistances or choking coi 
or condensers which are connected in series with the series or shur 
windings, any desired distribution of watt or wattless load may | 
obtained. 

The Siemens-Schuckertwerke use a differential method for tl 
automatic distribution of the load, in which a relay for each machi 
is excited in opposite directions by some part of the total curre 
and the current of the single generator. This method is not sat: 
factory, owing to the difficulty of adjusting the relays. 

This trouble is overcome in the methods shown in Figs. 2 to 
In these the relays are magnetised by single coils in which currer 
proportional to the out-of-balance currents flow. Of course, t 
relays must be so arranged that they do not only depend ор t 
strength of the out-of-balance currents, but also on their direct; 
with direct current or on their phase with alternating current. 


x 
x 


Synchronous generators have a considerable voltage drop, especially 
on inductive loads. To compound them the excitation is usually 
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made dependent on the load. The A.E.G. effect this compounding 
by the use of condensers, connected either in the circuit of each 
generator or in the common leads. If the generator is inductively 
loaded the current produces а pressure drop in the machine and a 
rise in the condenser. By varying the capacity of the condenser 
or the ratio of the series transformer, this drop and rise can be made 
equal, Also the rise can be made greater or smaller than the drop, 
corresponding to over or under-compounding. The compounding 
will be approximately correct even if the phase of the current varies. 
In this way the generator and condenser work together like a direct- 
current compound machine. The A.E.G. turn the compounding 
arrangement into a counter-compound effect in order to meet the 
overloads in a more efficient way. The rectifier or another part of 
the compounding device is fed by two series transformers, of which 
one is connected for compounding and the other for counter-com- 
pounding. In normal running only the first is in circuit and the 
other cut out, while when a short-circuit occurs an automatic switch 
reverses these connections. 

Instead of operating the switch, however, by means of the alter- 
nating current of the machine the exciting current can be used when 
it varies with the former. as, for example, when a rectifier is em- 
ployed. The magnets of the switch have simpler construction, 
smaller dimensions and more accurate working when they are fed 
by direct current. Each generator must be controlled in the above 
way and the automatic switches can be either entirely independent | But if the generator I should take a larger part of the lo: 
of each other or completely or partly dependent. desired the out-of-balance current flows from x, to x, and 

In Fig. 1 is shown a device for the automatic distribution of the | the relay r, in the direction for lower and r, in the direction fo 
load on two direct-current, single or three-phase generators running 


| voltage, so that the automatic regulator comes into operati 
in parallel and independent of each other. They are each excited | the desired load distribution is restored. 


In order to make the relays work in this way а perm: 
excitation is provided of such a strength that these differentia 
rents can never reverse the direction of the total excitation, sc 
obviously the displacements of the relay are dependent on the 
tion or phase of the current. Since only one current coil is us 
the out-of-balance currents and the differential action i8 pro 
by fixed, not too sensitive, arrangements outside the relays. : 
siderable simplification in the working and maintenance « 
apparatus is obtained, and the use of a large number of turns с 
is avoided, which to a large extent counteract each other. 

Fig. 2 shows this method in the simplest form for only two: 
current machines. land П are the armatures of the to gene 
which are provided with automatic regulators a, and a, for the 
excitation. The regulators are in this example variabje res 
switches, and are driven in either direction by the auxiliary : 
m;, m», the relays r,, 7, serving to reverse them. А resistance 
nected in the main circuit of each generator, and these are ‹ 
intothe parts v,,w, and vg wp The series coils 2,, 2,, which v 
opposite directions on the relays r, and r,, are connected 
dividing points х, and x, The permanent excitation is pr 
by the shunt coils 3, and s,. | 

The resistances v,,w, and v,, w, can be so arranged that the 
x, and x, are equipotential for normal load distribution. : 
as this condition holds no current flows through the coils z, 
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The more general form is shown in Fig. 3, for any number of 
generators in parallel. In this case all the series coils are excited in 
the same direction. Each generator has now two resistances in 
parallel, which are each divided into two parts, [1 and u,. and v, and 
wi, &е. The points y,, у». ys are connected together, so that the total 
current is divided in a given ratio between the portions wi, м», wy, 
which must correspond to the normal load distribution of the genera- 
tors. In this case no current flows along the connection between 
V, у. and y, The dividing points are so arranged also that normally 
no current flows in the coils z,, z,, z, But if generator I takes too 
much of the load the voltage drop in the part u, is greater than in 
the parallel parts w,, w,, w,. and so a current flows from x, to y,, and 
the relay lowers the voltage of generator I. In this method the 
series coils 2,, Za, z, are excited in the same direction on their relays ; 
the differential action is obtained by the difference in voltage drop 
in the parallel resistances of each generator. 

Lastly, a device for the automatic regulation of the wattless load 
of two three-phase generators in parallel is shown in Fig. 4. The two 
generators I and II are again provided with relays 7, and r,, which 
vary their excitation. Instead of the variable resistance regulator 
used before a quick-acting regulator is employed, in which resis- 
tances g, and 4, are periodically short-circuited by the contacts c, 
and с,.% The duration of the short-circuit is determined by the 
position of the relays r, and r,. "The relays are again provided with 
shunt coils s, and s, connected to one phase of the network, and 
these have comparatively large ohmic resistances p, and p, in series 
to reduce the self-induction in comparison to the total resistance. 
Without these relays the network voltage would produce fields in 


the relays, which would defeat the purpose of the latter. The series 
coils 2, and z, are connected in opposite directions with the series 
transformers f, and f,. These are also connected in series, so that 
a current always flows in them. If the two transformers are pro- 
perly related to each other, for any currents flowing in their connec- 
tions the tapping points are equipotential, provided that the cur- 
rents are in phase. In this case the coils 2, and z, connected to these 
tappings have no current. But this immediately alters as soon as a 
shifting of phase due to a wattless out-of-balance current occurs, in 
which case the coils z, and z, receive currents in the proper direction 
to make the relays produce a proportionate distribution of the watt- 
less load. 

These relations are shown more clearly in the diagram (Fig. 5), in 
which е, e; and e; denote the phase voltage, s the ampere-turns of the 
coils s, and s; connected between phases e, and e, (see Fig. 4), their 
inductance being neglected, $, and i,, the generator currents corre- 
sponding to phase e, With a non-inductive load, 7, and č, do not 
coincide with e; when an out-of-balance current is present, but i, will 
lead and +, lag, so that the vectorial difference z works the relay, z 
being a measure of the phase difference between i, and 11. 

If the currents are alike in phase, the out-of-balance currents do 
not act on the relays if the vectors for the series and shunt windings 
are perpendicular to each other with proper distribution of the watt- 
less current. If the currents àre not only unlike in phase but also 
unequal, the out-of-balance current is not perpendicular to the 
voltage e, (Fig. 6). Resolving z into its horizontal and vertical 
components h and v and combining z with s, Fig. 7 shows the com- 
paratively small effect of h. t 

The above method becomes very complicated when the various 
units which are to be run in parallel are situated in different stations, 


owing to the large number of connecting leads and to the fact that 
the regulation of each machine has to be dependent on the main 
station. The Siemens-Schuckertwerke employ а method for 
overcoming this difficulty, in which the series coil of the relay is 
fed by a series transformer in the circuit of its own machine, and the 
shunt coil is connected through an adjustable phase converter. In 
this way the regulation of each machine can be adjusted by hand 
according to the power factor of its own load. 


Ес. 4. 


The firm of Voigt & Haeffner employ a method of synchronising 
three-phase generators in which three relays are used instead of the 
ordinary three lamps. ‘Two of the relays are set up opposite each 
other with a swinging arm in between them. When one relay is 
excited this arm is pulled towards it, and makes a contact in а cir- 
cuit, which consists of an auxiliary source of direct current and a coil 
which accomplishes the automatic regulation of the machine for the 
“too fast" condition. When the other relay is excited the arm 
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moves the other way and makes contact in а similar circuit for the 
*" too slow " condition. On the third relay being excited the cir- 
cuits of both the other relays are broken simultaneously. When 
the arm is attracted towards the first relay it remains in that position 
as long as the relay is excited, even if the second relay is excited 
afterwards, because its distance from the second relay is greater 
than that from the first. 


D 


638 THE ELECTRICIAN, JULY 29, 1910. 


e 


Now suppose the relays are excited in the order “ first, second, 
third,” the arm is attracted towards the first relay and makes con- 
tact for the regulation of the machine to reduce the speed. The 
second relay is then excited, but does not pull the arm over, and the 
third breaks the contact of the other two. This cycle is repeated, 
so that contact is made practically continuously in the regulation 
circuit on the “ too fast "" side, until the speed of the machine has 
been reduced to the correct value, when the cycle stops and the 
machine can be switched in. In the same way if the order of the 
relays is “second, first, third" the contact is made on the “ too 
slow " side, and the speed of the machine is increased to the proper 
value. Alamp is placed in parallel with each of the regulating coils, 


so that the operations may be seen. When they are both dark the 
machine can be switched in. 


In order to determine the effect of dampness on the 1-ohn 
ganin standards used in section I. three other l-ohm resist 
which had first been carefully tested against the average 
were in July, 1909, permanently enclosed in an atmosphere 
per cent. humidity. А test on these coils after about three т 
showed that their value had varied about 4554555th. This 
tion is, however, within the limits of observational error. Т! 
under notice was unsuitable for these observations, for specia 
weather, which might have had a great influence on the resu! 
waited for in vain. The observations so far obtained show 1 
corresponding coils alterations in humidity have no appi 
influence. 

Silver Voltameter.—On account of certain earlier measu! 
on the silver voltameter, it seemed desirable (a special ir 
being some work carried on in America in this direction) to « 
whether the silver solution was influenced by the presence of 
substances. During some of the earlier measurements th 
was covered with raw silk, though at other times it was le 
It may, therefore, be presumed that any small differences « 
between the two sets of readings would be due in the first 
to the use of an organic substance. This was, however, 
case when the relative measurements were carried out ut! 
same conditions with and without silk. The mean d 
between the values obtained in two cases was about half of 1 
while the mean observational error is about 12 times that ar 


Standard Cells.—Researches which were made on m 
sulphate showed that when fresh preparations were used fo 
up standard cells, after being kept for several months in а d 
the E.M.F. altered and became some 10,000ths of a volt | 
Further observations on this point show that when thc 
prepared substance is stored under cadmium sulphate or in : 
no alteration in its conditions occurs, so that perhaps th 
of the air exerts a chemical action on the dry salt. 

With the discovery of this phenomenon the last disturbi 
in the behaviour of the mercurous sulphate seems to h 
found. It was already possible to obtain with accuracy 
tions of the same E.M.F., but now their behaviour may be 
as remaining permanently the same. 

Thus it is now possible to begin the long-planned ma 
great stock of standard cells, which will allow the practic 
Е.М.Е. in the Reichsanstalt to be represented. For thi: 
the necessary chemicals—cadmium, cadmium sulphate, 
acid, mercurous nitrate and nitric acid—were obtained i 
possible from С. А. К. Kurlbaum, in Berlin, and then | 
thorough testing in the chemical laboratory. in order that : 
ful impurities might be rejected. Besides determining th 
the substances by analysis the cadmium sulphate was 
lised twice and the mercurous nitrate once. Five prep: 
mercurous sulphate were treated by the procedure 
above, using solutions of sulphuric acid and mercurous 
different strengths, and afterwards washed with water a 
trated cadimum sulphate. They were then preserved | 
centrated cadmium sulphate solution. The cadmium 
was 12-5 per cent. strength and was prepared by melting 

The cells were of the well-known H-shape, with th 
leg used by the English National Physical Laboratory 
means the electrodes covered with the salt could be ke 
places and the portability of the cells is thereby increa 
they have been filled, the cells were left open for som 
accelerate the welding together of the crystals, and 
sealed up. For storage and measurement they were 
large box for protection against the heat. Five grov 


THE WORK OF THE PHYSIKALISCH-TECHNISCHE 
REICHSANSTALT IN 1909. 


The recognition of the good influence that may be exerted on a 
nation's affairs by the establishment of an institution, in which 
scientific research is carried on and to which questions requiring an 
expert answer by unbiased authority may be referred, was cer- 
tainly a step forward on the road of progress. Four great powers 
have now each their own institution, but doubtless the most famous 
of them is the Physikalisch-Technische Reichsanstalt at Charlotten- 
burg. Both the testing and research work carried on there are 
excellent and the annual report indicates the present position of 
physical science in no uncertain way. We, therefore, in what 
follows give some details of the electrical work done there during 


the past year, abstracting our account from the ‘ Zeitschrift für 
Instrumentenkunde.”’ 


Electricity.—General.—The measurements made оп electrical 
standards consisted partly of those periodical tests carried out in 
the Reichsanstalt itself and partly of tests made in conjunction with 
the other national physical laboratories, in accordance with the 
conference held in London in 1908. Also the proposal made in the 
spring of 1909 for the interworking of the German, English, French 
and American laboratories required that certain further researches 
and preparations should he undertaken. 

Resistance Measurements.—For testing the manganin standards 
used in Section I. the mean value, 1-001745 ohms, determined during 
the last 12 years was employed. On this assumption small per- 
manent variations of the order of one , ggogoth compared with those of 
the year before were obtained. In order to verify again this mean 
value, four manganin coils were tested against the mercury stand- 
ards No XI. and XIV., which since they were last measured in 
March, 1905, have remained full of mercury. ‘The value thus deter- 
mined agreed with the figure given above within zoo5ossths, from 
which it appears that mercury standards kept filed for a time 
remain quite as constant as a manganin resistance. For this reason 
standards XI. and XIV. will not again be filled, as the errors which 
are connected with such refilling will thus be avoided. The erec- 
tion of new mercury standards will, however, be undertaken. "The 
following table, extending over 16 years, shows that the average 
value, obtained from mercury standards ХІ., XIV., 106, 
114 and 131, is practieally constant, taking into account the 
observation error in the case of the mercury standard. There, 


therefore, appears to be no reason why the average value should be 
altered. 


Table I eorresponding to the five sets of mercury sulphate ment 
able 1. Int етее were prepared, 67 cells in all, which, shortly after they h 
ohms at 18°C. in 10-6 ohms. | together, agreed within some тузоо of a volt. 
November, 1893 ......ccccccesceecescees 1:001737 ............ —2 Determination of the Absolute Ohm.—The idea of dete 
January, ранее ӘЙ" Um me absolute ohm by Lorenz s method was provisional: 
о ааа ite ia s vaa ut Er Instead, attempts were made to determine it by geon 
ME ty А OA зр = and by absolute electric measurements of inductive с 
March, 1905 шлш. d4 Lo uc б wards it was determined by Wien's direct method and b 
September, 1909........................ Зена -3 about way of comparing with a standard air condenser. 


Heavy Current Laboratory.— After giving a list of the 
type of the various instruments tested during the ye: 
deals with the behaviour of electricity meters on va 
From theoretical data it was found that the readings of 
such conditions were not falsified by the inertia of the mi 
This statement has been experimentally verified. Du 


1-001739 

Opportunity was taken to determine from these measurements 
the values of a large number of manganin resistances between the 
temperatures of 12°C. and 26°C. The mercury resistance thermo- 
meter, which is made of quartz, and used in connection with ealori- 
metric measurements, seems to retain its constancy of resistance | year a large number of continuous-current meters, 
quite well. Two similar l-ohm resistances have therefore been | moving armature turns in the field of à permanent тај 
constructed, which will be used as sub-standards in connection with | shunt across a resistance in which the main current flo 
the mercury and manganin standards. systematically tested. Such meters often do not fu 
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tions that require that the readings shall remain constant during & 
long period of load, but show inaccuracies or become gradually 
slower and slower as time goes on. This phenomenon is a natural 
result of the meter construction. For the potential drop in meters 
is very small (at full load only 1 to 1$ volts) and the armature voltage 
is small, so that small alterations in the contact resistance between 
commutators and brushes give rise to the above-mentioned inaccu- 
racies. 

J. Busch, in an article which appeared in the “ Elektrotechnische 
Zeitschrift," Vol. XXX., p. 180, stated, as a result of observations 
and tests, that these inaccuracies were due to mercury vapour. 'This 
is specially important, as mercury vapour is very prevalent in those 
laboratories in which the behaviour of the meters is tested. From 
his tests it appears that so long as the brushes and commutators 
of the magnet motor meters do not come in contact with the mercury 
vapour the meters are very suitable for use. Mercury vapour causes 
а slowing up of the meter which increases as the load decreases. Ав 
these results did not agree with the experience at the Reichsanstalt, 
tests were undertaken on three new ampere-hour meters, which were 
designated I., II. and III. respectively. I. and IT. were loaded con- 
tinuously with their full current, and their inaccuracies at 1, 3 and 
full-load were measured at intervals of a week. I. was enclosed in a 
closed air-tight zinc box, while П., which hung close to it, was fitted 
with a protective covering. 

During two months continuous using I. exhibited from the begin- 
ning inaccuracies, and at } of full-load gave results varying up to 10 
per cent., in spite of the fact that any effects due to mercury vapour 
were excluded. II., on the contrary, showed a falling off of З per 
cent. only during the first 14 days, and then remained constant, 
while removal of the protecting cap did not alter its readings. After 
it had been running for 10 weeks a small cup of mercury was placed 
in the meter, which was then again closed in. As the current warmed 
up the interior of the meter, the mercury vapour was given off at a 
fairly quick rate, so that the silver commutator became covered with 
& gray amalgam. In spite of this the meter ran for another eight 
weeks without showing anv noteworthy alterations in its readings. 
As similar tests of meter III. gave the same results, it appears that 
the results obtained by Busch must be attributed to other influences. 

Mercury Rectifiers. —The current which flows through the rectifier 
in the “ unrectified " direction was accurately measured by its 
dependence on the form and loading of the rectifier. The results 
will be published. Six 10-ampere three-phase rectifiers were con- 
nected in parallel and were used for charging & large accumulator 
battery during the night, so that in the daytime as many batteries 
as possible were at disposal and the rotary transformer, which had 
hitherto been used for charging could be employed for other purposes. 

Work on the Electrometer.—Researches on the electrometer were 
continued. Аз the electrometer is used, in the first instance, for 
alternating-current measurements a method was devised to find out 
whether the constants determined for the quadrants with continuous 
current held good for any desired phase alterations of the needle and 
quadrant voltages, It was found that this was the case with suffi- 


cient accuracy in all the cases undertaken. The results have been 
published, and at the same time the faults due to the capacity 
currents that flow through the electrometer section were discussed. 

Researches are now being undertaken to obtain with more accu- 
racy the values of the electrometer constante. Та the general 
formula, where the discharge is proportional to 

ат? HAV? нао buo 0, + b oo, + bursts ..., 
v being the needle charge and v, and v, the quadrant charges, the 
relation 
а,—а,=—Ь=Ь,....... (1) 

may be taken as correct. It was then discovered that the constants 
in the two idiostatic cases (the needle being neither at earth nor at a 
high potential) do not always accurately correspond. The difference 
is, however, always less than ,,);,;th,as according to theory the idio- 
static constants are proportional to a,—a,, and their differences can, 
therefore, be determined and equation (1) shown to be not accurately 
correct. But a simple alteration of the above connections may be 
used for testing the electrometer with alternating current to deter- 
mine whether the difference between the idiostatic constants reallv 
exists or merely arises from observation errors. It appears that they 
тау be present, for the differences obtained with alternating current 
and direct correspond with sufficient accuracy with those obtained 
by idiostatic measurements. The connections with alternating- 
current measurements are complicated, and care should be taken 
on this point when great accuracy is desired. ** 

The different arrangements of connections which are used for 
alternating-current measurements in the Reichsanstalt for testing 
and other purposes have been published, special attention being 
paid to those methods which are employed in the testing of current 
and voltage transformers. "The number of measuring transformers 
tested has steadily increased and is still rising. The transformers are 
tested at |! ! and $ of their primary current as well as at full load. A 
secondary load of 5, 15 and 25 volt-amperes is used and a power factor 
of ] and either 0-8 ог 0-5. The ratio of transformation is measured 
as well as the phase difference between the primary and secondary 
currents. 

The measurement of the phase difference between primary and 
secondary current in the case of'voltage transformers presented 
some difficulties at first. It appears that at high voltages the 
“tapped off" voltage is seldom in phase with the total voltage, 
though the division is effected by similarly built resistances. The 
differences are due to the capacity of the resistances from earth and 
from each other, and can be prevented hv covering the resistances 
with conducting covers which must be charged to & certain known 
voltage. 

The apparatus at present in the Reichsanstalt is sufficient for 
testing current transformers up to 1,000 amperes and voltage trans- 
formers up to 12,000 volts. Tt appears, however, that practice will 
require testa on apparatus carrying greater currents and voltages, 
but tests on them cannot unfortunately be made in the space avail- 
able at present. 

(To be continued.) 


THE WOOD PULP AND PAPER MILLS OF THE ANGLO-NEWFOUNDLAND 
DEVELOPMENT CO. 


A LARGE HYDRO-ELECTRIC SCHEME. 


Introduction. —It was remarked, we believe by Carlyle, that 
his was an аре of paper. And ifthis statement were true then 
how much the more true is it at the present time, when every 
profession and trade in the land has usually many organs 
devoted to its interests, while even an erotic amusement (such 
as roller-skating) cannot develop without its representative 
Journal. It is, therefore, not surprising to find that the 
original sources of news paper are becoming somewhat ex- 
hausted, and that efforts are made to obtain the necessary raw 
materials from new sources. These attempts have been in the 
main successful, for wood-pulp treated with certain chemicals 
13 now used In prodigious quantities as the basis of much of the 
paper used in modern newspaper production. This being the 
case, It 18 necessary for pulping mills to be erected near the 
wood supply, as the pulp is, of course, more easily transported 
than the wood. Turning to another side of the paper-making 


great daily and weekly papers, with their huge circulations, to 
make their own paper, and this has recently resulted in the 
formation of the Anglo-Newfoundland Development Co., an 
offshoot of the Amalgamated Newspaper Со. of London, and 
whose object is to provide the various companies in that com- 
bine with its cheaper quality papers on reels. 

An extensive site for the paper mills was chosen on the 
island of Newfoundland, near St. John’s and Grand Falls, and 
here large wood-pulp and paper-making machines, driven by 
hydraulic turbines with an aggregate capacity of 23,500 н.р. 
have been erected. The conditions were specially favourable 
for the erection of such plant, first, because of the existence of 
adequate water-power with a sufficient fall (nearly 100 ft.) 
conveniently situated in respect to the mill buildings ; and, 
secondly, from the existence of a vast area of timber-covered 
land, which could be transformed on the spot into wood-pulp 


question, it is found to be an economical advantage for our | and subsequently fed to the paper-making machines for paper, 
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g dams increase the len; 
A forebay is provided with eight gates each 
high x 8ft. wide. The forebav in this case is a basin 
150 ft. square and 20 ft. deep, and the water flows {то 


General Arrangement of Hydraulic Works and Buildings.— | varies from 20 ft. to 25 ft. Win 
The Exploits River is the source of power for the works. The | 1,400 ft. 
river flows over a series of declivities which extend for nearly 
half a mile. At the top of these declivities the stream makes 
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Fic. 1.—- LONGITUDINAL SECTION AND PLAN SHOWING (iENERAL ARRANGEMENT OF PLANT AT THE GRAND FALLS ANGLO-NEN 
DEVELOPMENT Co.'s PowrR HOUSE. 


Scale p.” =1 foot (npprox.). 


а bend, between the beginning and the end of which there is а | basin to the power house through steel racks and th 
fall of 112 ft. At the highest point a solid concrete dam 882 ft. | steel pipes, 15 ft. in dia. and 12.150 ft. in length. 


long hasjbeen built, its width being 24 И. at the bottom, and | view of the exterior of the power house 13 shown 
‹ Тһе power house and grinding room (Fig. 1) i: 


gradually diminishing to 6 ft. at the top, whilst the height 
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270 ft. long x 60 ft. wide x 50 ft. high, being lighted from 
above by skylights. At the northern end are erected two 
2,500 н.р. dynamos, which supply energy for light and power 
to the entire works, the remainder of the building being occu- 
pied by turbines operating the pulp grinders. There are three 
turbines in the generating room and four double pulp grinders 
turbines in the grinding room, each of these latter providing the 
power for six grinders. Each of the 24 grinders has an output 


of about 10 tons of dry pulp per 24 hours, or 240 tons of pulp 
per day. Ultimately the total output is expected to reach 


Fic. 2—GENERAL VIEW OF THE EXTERIOR OF THE WORKS, SHOWING PIPE LINE. 


2,500 tons per week of paper and pulp. Two systems of ven- 
tilation are provided, one natural, through a concrete shaft 
16 ft. x 16 ft. at the end of the building, and extending to the 
roof, which in the autumn and winter is sufficient for the pur- 
poses. In the summer and spring a 90 in. blower is used as an 
addition. The pipe line from the water source is made up of 
two steel pipes, each 15 ft. in diameter and 2,150 ft. long, which 
connect with the turbine house by means of a cross tube 10 ft. 
In diameter. One of the principal pipes diminishes from 15 ft. to 
10 ft. diameter, and supplies the generator turbines, while the 
other pipe forks into two branches of 10 ft. 9 in. diameter, and 
feeds the grinder turbines. Thethickness of the 10 ft. tubes is 
2 in., the rivetting being single for the circumferential seam and 
doubleforthelongitudinalseam. Attention may be directed to 
the simple nature of the expansion joint, which is shown in'detail 
ш Fig. 3. It may be mentioned in this connection that with 
full load on the plant the water velocity in the principal pipes 
amounts to 8-25 ft. per sec. 

Turbine Plant. —The turbine plant may be divided into three 
principal parts : (1) The sets driving the pulp grinders, (2) the 
sets driving the generators, and (3) the sets driving the oil 
punpa: Four turbines, each capable of developing 4,000 н.р. 
at 224 revs. per min. are used for the production of ground 
pulp wood. These Operate under a head of 105 ft. with 
ку of 415 cubic ft. рег sec. Each turbine is coupled 
ES : ue to three large wood grinders, each requiring 
d EE The raw material is brought into these grinders 
ы a prr running through the centre of the turbine 
[éng this 3 : this course the round timber, cut into suitable 
Ri UE ais from outside. The output of pulp is led 
ште Һ 8h two channels which run round the walls of the 

ouse and connect with the wood grinders by means 
of transverse channels. | | 
aie oe turbine plant drives the special machines in- 
from the po е paper factory, which is situate some distance 
tric i add station. It was therefore decided to use elec- 
provided Wi TE and for this purpose the power station is 
developing 2 500 ree turbine generator units, each capable of 

d cn е Н.Р. at their normal speed of 375 revs. per min, 
каш perate under a head of ‘105:ft."and have a discharge 

he Y о! 263 cubic ft. per sec. RY) ‘ | М 
set DET ор plant installed, and forkwhich the third 

з employed, is for the‘ supply of oil under pres- 
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sure, which serves not only for the lubrication of the grinder 
turbines, but also for the generating turbines. кз 
Pulp Grinding Plant.—The main inlet pipes which feed th 
4,000 н.р. turbines are branched, each branch pipe connecting 
up two of the double 4,000 н.р. machines. Two main inlet 
pipes, therefore, suffice for the four turbines. The arrange- 
ment of the turbines as double units with double spiral inlets 
is that usually employed. Butterfly valves are used for 
shutting off the supply, each turbine being provided with two 
of these valves, which are so connected with each other that 
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Fio. 3.—VIEw ОЕ EXPANSION JOINT USED 
ON РРЕ LINE. 


they can only be opened or closed simultaneously. The object 
of this arrangement is to eliminate axial shear stresses on the 
turbine shaft as far as possible. The outlet pipes from the 
turbines are of spiral arrangement, as the two concrete draft 
tubes attached to the two double quarter bends of the turbines 
diverge in’ opposite directions, due to the fact that two of the 
4,000 n.r. turbines are behind each other in the direction of the 


Fic. 4.—Ехр View OF А MAIN Dovre С 


RINDER TURBINE. 


outlet. The draft tubes have, therefore, a double curved 
centre line. The construction of the turbine is notable in 
many respects,.and especially as to the distributing and 
regulating apparatus. The runner blades are of sheet steel 
and surrounding the runner is the Jistributing apparatus, 
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which is arranged with 20 movable guide vanes, These, along | The steel regulating ring is in one piece, and is mov: 
with the crank pins which project through the guide wheel axial direction over a drum seat by means of slidir 
cover on both sides, are forged in one piece, The crank pins | which at the same time serve as stroke limits and s 
are set in the casing cover in removable bronze bushes, packing | ring against axial displacement. The regulating mo 
being effected by stuffing boxes fitted with screw caps. At the | the governor pendulum and of the relay, or servo 
communicated to the regulating ring b: 
levers fixed on opposite sides of the t 
shown in Fig. 4. The inner surfaces of 
wheel cover, which is the part most of 
tact with the flowing water, are fitte 
movable cast-steel piston or junk r 
system of bracing adopted between t! 
the casing, to resist the pressure of the 
to prevent bulging of the plates, is ob! 
set of independent stay bolts arrangec 
intervals, and at the opposite enc 
through the drum, which latter lies 
guide blades. The bolts run throu 
the ribs, and во are kept out of cont: 
water. Owing totheir special shapet 
ribs offer no appreciable opposition te 
the water. 

The discharge pipes from the turbin 
curved and joined up under the floo 
pipe by means of a forked connection 
being to render possible the insertio 
independent bearing for the turbine 
is nearly 25 ft. long. This bearing 
in the same manner on both the two 

Fic. 5.—Oxe OF THe Mars Dounin Сакрак TORBINEA | discharge pipes, and can be readily : 
its place. The two bearings fastened 
wheel cover are of the usual bracket 

place where connection is made with the regulating lever and | each has a special pedestal support. All three 
the movable vanes a bushed outer bearing is provided, which is | fitted with removable babbited bushes, and one ‹ 
so constructed that it forms with the inner bearing a single | bearings is arranged as a collar thrust bearing. 
connection between the casing covers, in order to take up their | allow the withdrawal of a single runner from the 
reaction pressure. This construction provides for easy dis- | dismounting the grinders the grinder shaft is 


0 500 1000 1500 2000mm. \ | 
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Fic. 6.—DETAILS OF DOUBLE GRINDER TURBINE. 


mounting and renewal of the bearings. Both inner and outer | the turbine shaft by means of a special co 
bearings are fitted with Stauffer lubricators. The connection | when loose leave the necessary space free | 
of the regulating ring with the ends of the regulating lever is | ends to allow of the guide wheel cover and 
effected in the manner shown in Fig. 4. taken out. All the other parts of the turb 
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shaft, can be dismounted in this way without interfering with 
the three grinders coupled to each side of the double turbines. 

Governing is effected by а pendulum governor and an assis- 
tant servo-motor. The latter sets in operation a principal 
servo-motor, the piston of which transmits motion direct to the 
regulating ring. The oil pressure supply is used in connection 
with this apparatus. The action of this is as follows: The 
rocking movement of the balance weight is changed into a 
motion in the direction of the pendulum axis. This operates 
the pendulum sleeve by means of the valve rod and front 
distributing rod. With this rod is connected a piston which 
serves at the same time as a distributing valve to the 
principal servo-motor, and opens the distributing ports below 
the cataract valve. Thus, by the upward movement of the 
piston, or sleeve, the delivery chamber is brought into com- 
munication with the discharge chamber. 

The opening of the ports establishes connection with the 
principal servo-motor, and movement of the main piston is 
thus effected. This movement is in turn transmitted to the 
regulating ring by the pair of levers shown. To ensure that 
the regulating movement is completed at the proper time the 
valve passages must, of course, be closed again, and this 13 
effected by a vertical motion which is imparted to the valves 
by a horizontal slanting surface formed on the piston rod of the 
principal servo-motor. The return or closing motion of the 
valves is effected by hand, or by an electric motor, while the 
machine is in motion. This method of governing gives a high 
degree of sensitiveness. 

The principal servo-motor, consisting of two cylinders con- 
nected by a bayonet casting, is bolted to the turbine, and on 
the bayonet the assistant servo-motor and pendulum governor 
are fixed. The two pistons of the principal servo-motor are 
connected with each other by a common piston rod, to which 
are pinned the forked heads of the main regulating levers. The 
latter are in turn connected with the main regulating shafts, 
by which the motion of the pistons is transmitted to the cranks 
of the regulating ring. All drip oil is collected and brought back 
into the oil reservoir through a return pipe. The pendulum is 
driven through worm gearing in connection with a silent Morse 
chain. Besides the automatic regulation, hand gear can also 
be used. This arrangement, however, is only used when the 
oil pressure falls short. 

The control apparatus, all of which is so situated as to be 
within easy reach of the operator, can be manipulated without 
leaving the machine platform, and the reading instruments 
are all mounted in one frame, enabling the number of revolu- 
tions, pressure in the turbine, pressure in the regulating cylin- 
ders to right and left, and the vacuum in the draught pipes to 
be readily observed. The two turbines possess one bridge in 
common, this serving the novel purpose of also spanning the 
canal running through the works down which the wood is 
floated to the grinders. A general view of one of the main 
turbines is given in Fig. 5, while Fig. 6 shows the various 
details of these machines. 


(To be concluded.) 
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THE TESTING OF TRANSFORMER REGULATION. 


BY C. V. DRYSDALE, D.SC. 


al mary — Where transformers are run in parallel it is important that 
ye e transformers should have similar regulation curves. For in- 

uctive loads the curves are not similar, unless the ratio and phase dis- 
placement are the same for each transformer at the same fraction of full 
A The usual short-circuit test is not very suitable for obtaining these 

ata, as the instruments are generally working at the bottom of their 
range, and a small error in the indications makes a large error in the final 
result. The author therefore proposes a method in which the voltage 
of the transformer under test is compared with that of a second trans- 


ormer of approximately the same ratio ircui HS OF 
; оп open circuit. Results of tests 
by this method are given. d 


Whenever large transformers are banked togethor for power 
transmission it is of the greatest importance that their regula- 
tion curves should be similar, as otherwise some of them may 
be seriously overloaded while the others are running compara- 
tively light. Two examples of this were given in the '* Electric 


Club Journal ” of June and July, 1905. In one of them a bank 
of transformers had been installed and were found so satis- 
factory that a repeat crder was given. In the meantime, 
however, the constructors must have improved the regulation 
of their transformers, and when put in parallel with the old 
ones the new transformers burnt out after a few hours, owing 
to their taking nearly the whole of the load. 

As is well known, the regulation of transformers cannot be 
satisfactorily determined directly by measurement of the 
voltages at various loads, owing to the smallness of the drop 
in comparison with the working voltage. Moreover, the effect 
of loading a transformer on a non-inductive load is not only 
to reduce the voltage from V, to V (Fig. 1), but to make it 


| . v1 Vo 
o — “A ` 
Л * v | 
Fia. 1.—TRANSFORMER VoLTAGE Non-INDUCTIVE Loan. 


lag; and the difference v, is as important аз the drop v, since 
it represents the drop on fullv inductive load, as in Fig. 2. 
In order that the transformers should share the load equally 
under all circumstances, the ratio and phase displacement must 
be the same in each at the same fraction of full load. 

The direct test being unreliable, it has generally been sought 
to predict the regulation by measurement of the equivalent 
resistance and reactance of the transformer, derived from the 
short-circuit test. For this purpose one of the windings of 
the transformer is short-circuited, and alternating current 
passed through the other, the P.D. v, current C and power w 


being noted. Then the equivalent impedance is I= the 
equivalent resistance = and the equivalent reactance 


r= „12—72. 
This test, though simple in principle, is not always easy in 
practice. As in a good transformer the total full load drop is 


Fia. 2. —TRANSFORMER VOLTAGE INDUCTIVE ТАР. 


not more than 2 per cent., the voltmeter and wattmeter are 

generally working at the bottom of their range. Further, if 

as ın many cases, the reactance is considerably smaller than 

the resistance, the resistance is nearly equal to the impedance, 

and а very small error in the measurements makes & con- 

siderable error in the reactance. It is easily proved that the 
2 


| "n. 
percentage error in the reactance is 1+ za times the percentage 


error in the P.D., current, or power, when the reactance is 
relatively small, and if r—3z an error of 1 per cent. in the in- 
struments causes an error of 10 per cent. in z, as is obvious from 


Fio. 3.— ERROR IN REACTANCE PRODUCED ВУ l PER CENT. ERROR IN 
RESISTANCE. 

Fig. 3. When this is added to the unfavourable conditions 
under which the instruments are used, it will be seen that the 
test is not so reliable as might be thought. It must also be 
remembered that the resistance and reactance so determined 
are taken with tho iron at a very low induction compared with 
the normal, and that the reactance mav consequently be higher 
than when the iron is more saturated, as it is under working 
conditions. ý 

When testing some even-ratio transformers for ratio and 
phase displacement as instrument transformers,* it was seen 


е” кере” ee ee eRe transtormers,” 1t was seen 
* Tae ELECTRICIAN, Vol. LVIIL, р. 160. “ Phil Mag.,” July, 1908. 
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that a modification of the method would serve for testing the | transformer is 10 volts and in phase with it. (The v 
regulation of large transformers of any ratio under actual | shown that the Р.О. ratio and phase of voltage tra: 
practical conditions with considerable accuracy. The basis | on open circuit is very closely correct.) We mav n 
of the method is to compare the voltage of the transformer | the main coils of the wattmeter in series with its non- 
under test with that of a second transformer of approximately | resistance to the terminals of the small transformer, a 
the saine ratio on open circuit. For the measurement of the | this resistance unti] we get a convenient reading. 1] 
difference of the voltages a wattmeter is employed, in which | periment below a torsional wattmeter with 500 divisi 
the moving coil circuit is connected to the constant voltage | torsion head was employed, and the resistance in seric 
cf the auxiliary transformer, while the main coils, in series 


main coils was adjusted until with 100 volts on the + 
with a non-inductive rosistance, are used as a low resistance , consequently 10 volts on the secondary of the small tr: 
voltmeter. 


In order to measure the reactance or phase dis- | a deflection of 500 divisions was obtained, or of 5 
placement with great^r accuracy, a condenser can be inserted | per volt. At the same time, the shunt circuit wa 
in the shunt circuit, as described in the previous commu- | over to the condenser, and a reading of 62-5 div 


nications. obtained. Had the change over to the condenser cl 
The connections for the test are shown in Fig. 4, in which 


| 
the transformer under test P,, S, is shown connected to the | 
supply mains and to a load exactly as in service, and in | 


Condenser Current 


— eee ee — — 


Fig. 4.—CoNNECTIONS FOR NEW REGULATION TEST. 


Fic. 6. 


parallel with an auxiliary transformer, P,, S, of approximately | wattmeter current into exact quadrature, there 
the same ratio. The size of the auxiliary transformer is quite | been no deflection in the second case, and 

immaterial, but if a bank of transformers is being made up any | 62:5 : x» 
one of them will servo the purpose. If tho secondary circuits 500 0129 is the tangent of the angle by whi 
of the transformers S, and 8, are connected as shown, the Р.О. | current departs from quadrature, or tan @ in ` 
between the two lower conductors will be the vector difference | tan 9 should have been equal to the resistance c 
between the voltage of the auxiliarv and test transformer. | |  _ 62 
The main coil of the wattmeter W is connected between these | coil, divided by the capacity ES 
two lower leads with a non-inductive resistance, R’, in series 
with it, and thus carries a current proportional to the vector 
P.D. v above referred to, while the moving-coil circuit is 
connected to the secondary of the auxiliary transformer, tho 
voltage of which is conveniently kept constant by maintaining 
the supply voltage constant. The non-inductive resistance R 
in the wattmeter shunt circuit is, however, connected to a 
change-over switch which puts either this resistance in series 
with the moving coil or replaces it by а condenser, К. На 
little care is taken in arranging the circuits beforehand the 
measurements can be made quite simple. The best way, as a 
rule, is first to select а suitable condenser for the moving coil 
circuit of, sav, 1 mfd. or 0-5 mfd. capacity. The capacity 


the condenser had no absorption, the difference | 
—0-0275 being approximately the power facto 
denser. These preliminary calculations and adj 
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| | 10% | |! р 
reactance of this condenser is thon Ko’ where K is the capacity 


in microfarads and p=2r x frequency. In the test described 


96 
below, а 0-5 mfd. condenser was used with a frequency of 50%, 


А Г ] 
for which p=314-2. Hence фе capacity reactance = 0853149 


=6,360 ohms. The resistance of the moving coil of the watt- 
meter was 620 ohms, so that the impedance of the circuit with 


the condenser in series was 4 6,360? +620?=6,390 ohms, or 
practically the same as the capacity reactance. If we deduct 
the moving coil resistance (+620 ohms) from the above we 
have 5,770 ohms, and if the non-inductive resistance В is 
adjusted to this value the current in the shunt circuit will be 
of the same amount whether the resistance or condenser 18 in 
circuit.* If we now have a small transformer which has a 
known ratio of, say, 10 to 1, and connect it to the secondary of 
the auxiliary transformer, then we know that if the P.D. of the 
auxiliary transformer is 100 that of the secondary of the small 

* In some сазез it might be more convenient to adjust the capacity 


to & given capacity reactance. Mr. Tinsley has made some adjustable 
condensers for phase splitting which are very suitable for this purpose. 


Атр-тез. 


Fic. 7.—REGULATION CURVES. NEw M 


complicated, but when once understood can be 
few minutes. When they have been done, and 
frequency are kept approximately constant, 
becomes a direct-reading voltmeter, which, 

tance Ris in the shunt circuit, reads the com] 
voltage v in phase with the “ exciting voltag 
(in this case the voltage of the auxiliary tra 
with the condenser in circuit it reads the « 
phase with the condenser current. Аз will be: 
Fig. 6, however, the quadrature component 


approximately, and, since tan 0 is known, thi 
are at once given. 
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100 volts, 50 ~. Table I.— Regulation Test. Transformer A. 
DNE Ec TRE USOS ОУ NOEL: i ees QUEE MM 
Amperes. |— —- Eee vi D | "s Ratio Dis- Equivalent | Equivalent 
с. Resistance. | Capacity. "50" е. _ D,—0°125D, per cent. of placement resistance. | reactance. 
D,- D.. р, 50 по load. | radians. r. z. 
0 — 37-5 —5-8 —075 | 0 0 100-0 0 " з 
5-0 —9-0 10 | —018 | 057 0-246 0-62 /23-4° | 99-43 0-00246 | 0-114 0.0492 
10-0 15-3 21-2 + 0:306 | 1:056 0:411 1-13 /21-3° 98-944 0-00411 0:1056 | 0-0411 
15-0 41:5 37:1 | 0-830 | 158 0-667 1:727 22-9? 98-42 ,  0-00667 0.1053 | 0-0445 
19-7 69-2 45-8 | 1-384 | 2-134 0.773 2.27 ГА 20-0° 97-866 ' _0-00773 ‚| 0-1082 0-0392 
25-0 96-5 67.1 | 1-93 ! 2-68 1.133 2:91/ 23-0° 97-32 0-01133 0.1072 0:0453 
30-0 121-5 82-8 2-43 | 3°18 1-387 3:47 / 23-6? 96-82 ,  0:01387 0-106 0-0462 
0 — 87:0 — 5:4 seis ] eee | i 
50 ^v. Table П.— № Load Test. Transformer A. 
A А Wattmeter. = quse | Magnetising current. Core loss 
Volts Amperes = | n current 
Vie x Resistance. | Capacity. mem room м: wy | w+ 0125 | d 
m D,. А V V тҮ] у 
15-06 0-300 4-52 — 6-0 95 | 234 4-013 0-256 0-200 0-155 
19.8 0:333 6:4 — 8:8 12:8 3:44 5-43 0-273 0:274 ' 0:1735 
30:3 0.392 11-9 — 18:5 21:5 7:22 9-22 0.313 0.310 | 0-238 
40-6 0-451 183 | —315 29-6 12-25 13:08 0-335 0-322 0-302 
50-4 0-510 25:7 | — 43:9 39-2 17:15 17-45 0.379 0-346 0-340 
69-0 0-549 32-4 — 57.5 48-0 22.5 21-52 0-395 0.365 0:381 
74-0 0-617 456 | —855 67-7 33-4 30-58 0-419 0-413 0-452 
80-8 0-676 54-6 | — 98.3 77-5 38-4 35-0 0-480 0-433 0-475 
91-6 0-725 66-5 — 122.7 97-0 48-0 43-8 0-502 0-478 0-524 
101-0 0-794 802 | -—1497 111:3 56-0 50-4 0-567 0-499 | 0.534 
109-5 0-853 93-4 — 163-7 135-0 | 63-8 60.7 0-623 0-554 0-583 
119-0 0-911 108-5 | — 189-4 156-4 73-9 70-25 0-668 0:634 0:621 
50 ^v Table III. —Short-circuit Test. Transformer A. 
Um | Wattmeter. Equivalent Equivalent i Equivalent reactance. | 
Volts Атрегез. Apparent ааа True impedance. resistance, |- 
; Р watts. . А | watts. ws + 0*125u,. 
Vi Ci W Resistance. | Capacity. к Vi, wj w+ 0125, 
i ^ D,. : ке T x3 OP 
0-295 9.5 0-737 — 2-3 0-8 0-90 0-41 | 0:118 0-144 0-0657 
0-612 5:6 3-43 — 8:5 3-4 3:31 1-755 0-109 0-106 0:0560 
1:10 9-9 10-9 — 27-0 10-6 10:52 5-44 0-111 0-107 0.0555 
1-61 14.5 24-35 — 58:0 22.3 22.6 11-50 0:111 0.1075 0-0548 
2-14 18:7 41-9 — 99-1 40-5 38-6 20-64 0-114 0-110 0-0590 
is 25-9 ns — 183-3 78:2 71-5 38-44 | is 0-1065 0-0573 
20-5 СРР — 248-6 100.5 97-0 51:4 а 0.1113 0-0591 
It goes without saying that the instrument so set up 18 | Table IV.—Comparison of Results. 
suitable for all tests in which inductances or alternate-current | UE т Ре | 
vectors are required, and, as a matter of fact, 16 gets over the T" | и 
difficulty above mentioned of accurately measuring the reac- } А. B 
tance in the short-circuit test, as will be seen below. ee ee M енн 
The tests given below were made at the Northampton , о ио at 100 хов... А | so 
Institute on two 2 k.v.a. 2,000-100 volt transformers (А) by | i 2. й M ЗЕЕ ees | z т 
the Electric Construction Со. and (B) the Brush Co., loaded on Magnetising current ,, poe Me imt 0-55 0-85 
а non-inductive resistance. The adjustments having been i TUNE 
d . : | { he first » " i Е и ENEA RA 0:50 ' 0:81 
made as described above, the following tables for the firs V | | 
transformer are almost self-explanatory. Equivalent resistance (short-circuit test) .......... | 0:109 0-144 
Table I. gives the results of the regulation test by the & » (regulation test) ............ ’ 0-108 | 0-155 
: : "2 w? 
method above described. The two deflections D, and D 2 are Equivalent reactance (short-circuit test) EM b uum 0-047 | 
those of the wattmeter with the resistance and condenser : | 
respectively in the shunt circuit. Оп dividing D by 50, the " » » » or ‚ 0:058 — 0-186 


number of divisions per volt, we get the Р.Р. v, which 13 the 
component of the difference of the voltages of the two trans- 
formers in phase with the P.D. of the auxiliary transformer. 


In this case the first reading of D,==37-5 divisions shows that ; 


the P.D. of the auxiliary transformer was 0-75 volt lower than 
that of the test transformer on open circuit ; and hence the 
real drop v, of the test transformer below its no-load voltage 
is obtained by adding 0:75 volt to each of the values of v, n 
D,—0:125 
the fourth column. E а 
while v is obtained in magnitude and phase from v, and е. By 
dividing the values of v, and г, respectively by the current C 
we get the equivalent resistance and inductance of the trans- 


The value of v, is given by — Бус 


(regulation test) 


ээ 4 


0.040 § 0:,5 


former which аге shown in the last two columns, and are seen 
to be very fairly constant. The curves A, Fig. 7, show the 
regulation on non-inductive and inductive load of this trans- 
former deduced from their results, while those marked B are 
similar curves for the other transformer, and clearly indicate 
the difference between the designs. 

In Table II. the results of a no-load test on the first trans- 
former are given, while Fig. 8 shows curves for the two trans- 
formers. These tests call for no comment, except that as the 
condenser was available, the two components of the no-load 


T* 


aj 
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current were measured in a similar manner to the components 
of the P.D. in the regulation test. In the case of transformer A 
the magnetising and core loss currents are so nearly equal that 
it should be almost equally accurate to determine the mag- 
netising current by the formula У W?— w?/V, or by the con- 
denser; and it will be seen that the"two values so obtained 
are very fairly concordant, except at high voltages, where the 
greater saturation of the core probably considerably distorts 
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the magnetising current. The agreement is, however, suffi- 
ciently close to establish the reliability of the condenser method 


for the regulation and short-circuit tests. is 


Table III. and the accompanying curves, Fig. 9, apply to 


of transformer A. In the case of transformer B the 
test gives a higher value of the equivalent resistan 
the reactance, in both transformers the value obt: 
the regulation test is only 70 to 80 per cent. of tha 
the short-circuit test, which must be attributed to р 
saturation, and shows that wherever close regulatic 
necessary some such method as that here described : 
In conclusion, it should be stated that this test i: 
applicable in conjunction with loading-back devices 
the whole of the tests could be very rapidly m: 
alternate-current potentiometer described by the 
which the magnitude and phase of the P.D. and curi 
can be immediatelv read oft. 
The author's thanks are due to Messrs. A. C. Jo 
Gerrard for assistance in the tests, and to Mr. A. 
B.Sc., for working out the results. 


THE EXAMINATION OF WATER BY ELE 
METHODS.t 


BY W. POLLARD DIGBY. 


Summary.—The author first describes a form of con 
which he has devised for use, not only in the physical lab 
everyday engineering work. It furnishes information as t 
densers are leaking, the amount of the leakage, the amo 
arising in boilers, and the control of oil eliminating and \ 
plants. Details of tests carried out at various power stati 


That water in its varying degrees of impurity is 
a medium of constant value comes within the ex] 
engineers, and hence frequent resort is made by t 
the analytical chemist for advice and assistanc 
this is not always done as often as might be d 
variation in the nature of a supply may take | 
visible change in the appearance of the water, but 
changes in the constituents as would render th 
unsuitable for boiler feed purposes. The author’ 
present Paper is to point out the value of simple 


| 


short-circuit tests on the transformers, the condenser being 
again employed. The equivalent resistance w/C? is obtained 
without any difficulty, but is so nearly equal to the impedance 
V,/C, that the accuracy of measurement of the reactance 


2—1? is very small. As will be seen, the average value of 
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Fic. 9.—SHORT-CIRCUIT TESTS. 


the reactance comes out as about 0-038 ohm, while, according 
to the condenser test, it should have been about 0-057 ohm, or 


50 per cent. greater. 


Finally, Table IV. shows the comparison of the results 
obtained by the various tests. It will be seen that the values 
of the equivalent resistance obtained from the short-circuit 
test and the new regulation test are almost identical in the case 


situ as safeguarding the owners of boilers from suc 
and as determining when the analytical chem 
employed. These tests, however, are not int 
degree to supersede the analyst, but may serve 
when detailed analyses are necessary by indicat 
the impurities in the water. The method reso 
a determination of the conductivity of the liqu 
determined temperature and a comparison of st 
tions with the known values of analysed samples. 
variation from the normal should be followed 
analytical examination. 

Measurements of specific resistance of water 
demanded careful laboratory determinations. 
most widely known, viz., that of Kohlrausch, 
the employment of the Wheatstone bridge, with 
current and a telephone receiver in place of th 
used in ordinary resistance measurements. Thi 
indubitably one of precision in the hands c 
trained, permits of varied results from different 
Another laboratory method provides for carr 
to be measured in a glass tube forming a s! 
circuited coil of а static transformer. Whil 
visual rather than aural, the delicate instrun 
together with the calculations required, rele 
ingenious apparatus to the physical laborato 
minations of the conductivity of liquids or 
apparatus to be employed should not necesse 
use of alternating currents, and a measuring 
with a scale should indicate conductivity in re 
reciprocal megohms as a function of the curr 
the generator. On the electrochemical sid 
polarisation has to be limited. This can be 


* * Phil. Mag.," March, 1909. THE ELECTRICIAN, A 
+ Abstract of an original communication accepted 
the Institution of Electrical Engineers for publication 
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culating the liquid under examination past the electrodes at 
such a rate as to wash away any adherent film of hydrogen 
bubbles. 

An apparatus embodying these features has been devised by 
Mr. С. W. У. Biggs and the author, and has been used on all the 
experiments and tests described in this Paper. The original 
type consists of a straight glass tube so constructed as to hold 
the equivalent of a body of liquid 10 em. in length and 1 sq. em. 
in sectional area, the liquid being contained between platinum 
electrodes attached to plugs of ebonite fixed in cups which form 
enlargements of the ends of the tube. The electrodes are 
suitably connected to terminals in the ebonite ends, and are 
capable of being adjusted. The liquid to be tested is intro- 
duced into the main tube through a small tubulure, rising at an 
angle from the middle of the upper part ; and when tested is 
run off through a small tube furnished with a tap attached to 
the middle of the lower part. At each end of the upper surface 
of the body tube a vent tube is attached, inclining to the middle 


Ев. 1. 


of the main tube, and the two unite at a height of about 2} cm. 
above it, with a short vertical outlet. The arrangement is 
shown in Fig. 1. 

Manifestly such a piece of apparatus is hardly suitable for use 
outside the laboratory. The form for practical work consists of 
a glass U tube, to which is attached at the lowest point of the 
bend the tube brought from the filling funnel, whilst the outlet, 
controlled by a glass tap, is joined to the inlet at its lowest point. 
Near the extremities of the limbs of the main tube overflow 
ways are sealed on, and terminate in indiarubber tubes grouped 
with the lower outlet. The form and arrangement of the elec- 
trodes are especially designed to minimise the disturbing effects 
of polarisation and other difficulties inseparable from the 
original type of tube. The electrodes are open cylinders of 
platinum, about 9mm. in diameter and 3 mm. in height, con- 
nected by three equi-distant platinum wires to stout brass 
glass-covered rods passing through the brass covers which are 
connected to the terminals. The dimensions of tube and elec- 
trodes are such that the equivalent of a body of liquid having a 
length of 10 ст. and a sectional area of 1 sq. ст. is obtained. 
The apparatus is mounted оп a strong wooden support carrying 
a thermometer, and the whole is contained in a lock-up portable 
case (Fig. 2). 


The most convenient instrument for measuring the con- 


ductance is the “ conductance meter " made for use with the , 


tube by a well-known firm which the author has entrusted with 
the manufacture of the apparatus, It resembles the familiar 
* megger," but is furnished with a scale graduated in reciprocal 
megohms and ohms, and with a tube of sectional area one-tenth 
the length it gives readings of one-tenth of the specific conduc- 
tivity—equivalent to the reciprocal of 10 times the specific 
resistance. Correction for variation of temperature for water 
containing less than 1 per cent. of dissolved salts may be made 
with sufficient accuracy by taking the coefficient as 2-19 per 
cent. per 1°C., as referred to 20°C.; but above 38°C. such 
correction is not reliable owing to complications arising from 
disengagement of small quantities of dissolved gases and also 
from physico-chemical action. 

At the outset the author experienced considerable difficulty 
in determining standards for comparison. Distilled water, 
obtained either from the laboratory of the analytical chemist 
or from the shop of the pharmaceutical chemist, cannot be 
regarded as a standard product. Absolutely pure distilled 
water has probably never been obtained. The best that the 
author has heard of was a special sample prepared by Kohl- 
rausch, which had a value of 0:043 reciprocal megohm at 18°C. 
This was prepared by distillation in vacuo, and collected in an 
especial glass cell which had been kept for 10 years full of dis- 
tilled water. Of samples passing through the author's hands, 
good distilled water has varied in its specific conductivity from 
4-0 to 1:362 reciprocal megohms for laboratory distilled water, 
and for distilled water from surface condensers the best has been 
3:3 reciprocal megohms. Аза general standard of comparison, 
good distilled water might possibly be defined as possessing a 
specific conductivity of 3-3 reciprocal megohms, or a specific 
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resistance of 300,000 ohms at about 20°C., this value represent- 
ing an approximate average value of the output of the Liebig 
condensers in the laboratory of one of the author's friends, and 
also representing the best practice from central station surface 
condensers that has come under the author's notice. 

All books on physics refer to the effect of minute traces of 
impurities as greatly increasing the conductivity of distilled 
water. The author has noticed that shaking 30 cc. of good 
distilled water in a clean 50 cc. stoppered flask for 30 seconds 
has resulted in doubling the conductivity, probably owing to the 
absorption of impurities from the imprisoned air. Some 
typical results of the author's investigations on the effect of 
minute traces of sodium chloride, sodium carbonate and caleium 
sulphate are given in the Paper. It must be remembered that 
the method of testing does not discriminate between different 
impurities. 

Feed Water.—Vig. 3 shows the relation between degrees of 
hardness and conductivity of water when that hardness is due 
solely to calcium carbonate. It is apparont that conductivity 
tests also permit the checking of the operation of evaporators 
for make-up purposes at sea, or for the supply of distilled water 
for hydraulic gun mountings, and further provide a check on 
the operation of surface condensers in all places. 

Condenser Tightness and Priming.—Given a boiler free from 
priming, a single conductivity measurement of the water pass- 
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ing from the condenser to the hot well will indicate the tightness 
of the condenser tubes. It will be urged that any impurities 
indicated may after all be due to boiler priming. Any doubts 
upon this score can be readily settled. All that is necessary 13 
to take, say, four or five samples (after running long enough 
to wash out possible impurities from the steam ways), one with 
the engine or engines turning round light, and other samples 
at stated points upon an increasing load. Then if the conduc- 
tivity is bigh in the first reading, being anywhere well in excess 


of a specific conductivity of 3-0 reciprocal megohms, it is obvious 
that the condenser is at fault, and succeeding readings should 
confirm this by indicating a lower specific conductivity. Ifthe 
approximate rate of flow 1s known at any moment, together 
with the value of the circulating water, a reference to standard 
curves will give the percentage of leakage at that moment. 
T wo sets of standard referenco curves are given by the author, 
one for sea water and one (Fig. 4) for circulating water having 
the conductivity of London tap water. It is apparent that а 
surface condenser may leak slightly for а considerable time, 
and lead to the addition of dissolved solids in small but cumu- 
lative doses to the water in the boiler. Conductivity deter- 
minations, while indicating when overhauling is necessary, 


may save unnecessary examinations. If, on the other hand, 
the conductivity of the hot-well water, initially low, rises as the 
load on an engine increases, the only possible deduction is that 
the boiler is priming. 

The grade of the water within boilers is subject to wide 
variation. The author has found the specific conductivity of 
water in boilers to vary from 11-1 reciprocal megohms to more 
than 90,000 reciprocal megohms. It therefore becomes neces- 
sary for each test for boiler priming to plot а special curve 


giving the conductivity of various portions of the water : 
in the boiler mixed with standard distilled water. Fi; 
special curve showing the conductivity of varying pro 
of West London tap water and distilled water. 


Tests have been carried out by the author and his 


several typical installations of boilers. In each case, 
tion to an initial checking of tho tightness of the co 
and the determining of the value of the water in the lx 
following readings were obtained: (а) Height of « 


gauge glass ; (b) evaporation during period ; (c) load o 
in kilowatts; (d) conductivity of sample obtained ; 

centage of priming deduced from (d). Inasmuch as tl 
first occasion upon which a serks of priming tests h 
made upon such an exhaustive scale as was employe 
the method involved permitted of an exactitude of 

ment of priming not h:therto available, the author 
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detailed results of certain of these tests. From / 
September 19, 1908, seven tests were taken und 
conditions. The first was on a Stirling boiler at the 
power station with a load of from 452 kw. to 616 kw 
evaporation of about 15,000 lb., and pressure ra 
150 lb. to 1601b. "The heating surface was 3,250 

the height of water in tho gauge glass was from 5! 
As was the case in all the other tests, hot-well sa 
taken every quarter of an hour, whilst an average sa 
boiler water was secured by a slow uninterrupted - 


the gauge cock. The variation in specific condu 
hot-well samples was very small, the minimui 
reciprocal megohms and the maximum 5:0 reciprc 
The boiler water was unusually free from salino 
specific conductance, which was 42.5 reciprocal 
13°C., indicates that it contained only from 25 t 
million of dissolved solids. Fig. 5 shows the c 
results of this test. A three hours’ test taken or 
ling boiler showed that the boiler water was of : 
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degree of purity, and contained probably not more than 10 
parts per million of saline matter. The author does not give 
_curves for percentage of priming in these Shoreditch tests owing 
to the discovery of defects in the tubes, but it is manifest, from 
the very low conductance of the hot-well samples, that the 
priming must have been very slight—probably not greater than 
0-Т per cent. in the first test, and not much above this figure in 
the second test. 

The next test, at the Epsom power station, on July 15th, was 
on a dry-back boiler of the Davey-Paxman economic type, and 
extended over three hours with an hourly evaporation of from 
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1,048 lb. to 1,185 ib. of water; a steam pressure of 140 Ib. to 
160 lb. ; heating surface, 1,180 sq. ft.; height of water in 
gauge glass, 3 in. to 4} in., and a load of from 42 kw. to 52 kw. 
In this case the boiler water was of a totally different character 
from that at the Shoreditch station. Its specific conductance 
was 680 reciprocal megohms at 20°C., representing a proportion 
of dissolved solids amounting to several thousand parts per 
million. The hot-well samples varied in specific conductance 
from 8 to 24-5 reciprocal megohms ; but the highest figure was 
not nearly approached in any other than the first sample taken, 
and may be ascribed to insufficient washing out of the interior 
of the pipes before beginning the collection of the samples. The 
corresponding amounts of priming vary from 0:6 to 3-0 per 
cent. The curves for this test are given in Fig. 6. 
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Particulars of a test taken at Kelham Island power station, 
Sheffield, on four Stirling boilers, are next given by the author. 
The first two of these boilers were of the marine type, the others 
were five-drum boilers. The boiler water from the former had 
а specific conductance of 66 reciprocal megohms, and that from 
the latter 870 reciprocal megohms at 26-5°C. ; whilst the hot- 
well samples varied from 3-32 to 10-77 reciprocal megohms. 

‚ The corresponding percentages of priming range from 0-06 to 
1:24. As was the case at Epsom, the highest figure 
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was obtained from the first sample only, and the same remarks 
apply. | 

оша power station was selected for the next test, when 
the samples were collected during four hours. A Babcock & 
Wilcox boiler, with a heating surface of 2,900 sq. ft., and a 
water level of 4} in. to 63 in., was evaporating from 9,526 Ib. to 
10,940 Ib. of water per hour at pressures of 140 №. to 160 lb., 
with a load which varied considerably. The boiler water was 
strongly alkaline, and its specific conductance at 17°C. was 
approximately 91,240 reciprocal megohms. The hot-well 
samples had a specific conductance of from 3 to 23 reciprocal 
megohms at 16°C., indicating priming not exceeding 0-022 per 
cent. Fig. 7 gives details of this run. 

At Southend power station a four hours’ test was also begun 
on а Stirling boiler. After an hour and a half it was found 
necessary to join up a Babcock & Wilcox boiler, so that, 
although this run cannot be regarded as a comparative test, 
it shows very interesting results from the time of joining up the 
boilers until the end of the run (Fig. 8). The high conductance 
of the hot-well water when both boilers were joined up was 
probably due to the washing out of dirty steamways, for all 
the samples giving high readings were contaminated with more 
or less of earthy suspended matter. 

The final test of this series was also taken at Southend power 
station on two Davey-Paxman Economic boilers, having a 
combined heating surface of 2,360 sq. ft., evaporating jointly 
from 8,736 lb. to 10,524 lb. of water per hour at a pressure of 
145 Ib. to 150 lb., with а very variable load. The water levels 
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in the gauge glasses measured from 24 in. to 7in. The boiler 
water had a specific conductance of 14,910 rociprocal megohms 
at 18°C., whilst the hot-well samples ranged from 4-0 to 23 
reciprocal megohms, and the extent of priming indicated varics 
from about 0-02 to 0-16 per cent. (Fig. 9). 

So far as checking the opcration of steam plants by conduc- 
tivity methods is concerned, their application docs not cease 
with checking the nature of tho feed water or with ascertaining 
condenser tightness, or even with defining boiler priming. A 
film of oil is more to be dreaded than scale-forming impurities 
in the management of boilers. An oil eliminator in one form 
or another is a necessary adjunct in all electricity supply 
stations containing reciprocating sets, but their careless opera- 
tion in a manner other than that designed by tho makers may 
involve the substitution of a less evil for a greater one. The 
author has good reason to believe that in certain cases an excess 
of chemicals is added beyond that required for the elimination 
ofthe oil. This in cumulative small doses can only result in the 
increasing impurity of the boiler water through its enrichment 
with a substance which by common consent is regarded as a 
source of priming. 

A last point may be mentioned. Where hard waters con- 
taining an excessive quantity of calcium and magnesium car- 
bonates are softened by the Clark process, the conductivity 
tube and conductance meter can be used as a substitute for the 
standard soap test in defining how far the process of softening 
has been carried. 
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FEED WATER TESTS. 


The testing of water is one of those operations v 
require a good deal of expert knowledge, the exte 
knowledge depending upon the object in view. 
complete analysis, including the determination « 
albuminoid ammonia, such as may be necessary fi 
purposes, is elaborate, and cannot be attempted 
the trained chemist. On the other hand, the det 
of temporary and permanent hardness is a mt 
matter, and fortunately, in the case of the boiler 
are the points on which information is chie! 
Standard soap solution is easily obtained, and it 
of the simplest operations in quantitative work. 
determination of total hardness by evaporation 
difficulties to anyone who is accustomed to t| 
balance. Moreover, determinations of this ki 
often required. Initially а fairly careful exam 
be desirable, but the water of a locality does 1 
change its quality to any great extent. The 
temporary hardness is therefore the most 
quantity in every-day running, and this 1 
checking from time to time, more particular! 
tion with water-softening plant. 

In а communication to the Institution | 
Engineers—of which an abstract will be fou 
in the present issue—Mr. W. PorrARD DIGB 
that chemical tests are not the only tests that 
in the examination of water. Electrical meth 
be applied. Thus, his tests show that as the 
creases, the conductivity also increases p 
This result was obtained with water in which 
was due solely to caleium carbonate. Dou 
result would apply more or less also to wa! 
other impurities, provided that a given que 
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was being considered. The difficulty, of course, is that an 
electrical test cannot distinguish between the different im- 
purities. The effect on conductivity may be much the same 
whether the hardness is permanent or temporary, whereas 
it is important to be able to distinguish between the two. 
We think, therefore, that the electrical methods proposed 
by Mr. Расву will be more useful for the other objects that 
he mentions than for testing water for hardness alone. 

The other uses to which we refer depend upon determining 
the amount of water finding its way into water of purer 
quality. Thus, in the case of condensed steam, the water 
will be of considerably lower conductivity than in the case 
of the circulating water. By measuring the conductivity 
of some condensed steam which is not passed through the 
condenser, and also the conductivity of the water passing 
from the condenser to the hot well, anv alteration through 
the action of the condenser becomes evident. If these two 
figures are the same all is well, but if the conductivity of the 
water passing to the hot well is considerably higher than 
the figure obtained for condensed steam that has not 
passed through the condenser, it may be assumed that the 
effect is produced by leakage in the condenser tube. By 
referring to standard curves the extent of the leakage may be 
determined. Similarly, if the conductivity of the hot well 
water is low when the load on the engine is small, but 
increases as the load is increased, it may be inferred that the 
boiler is priming when giving more steam. By referring 
again to standard curves for the particular water in use, 
the percentage of priming can be found. 

The apparatus used is simple, and consists of a con- 
ductivity tube with an electric generator and ohmmeter, 
on the lines of the familiar " Megger," but the pointer, 
instead of indicating megohms, indicates conductance or 
reciprocal ohmsand megohms. In order to avoid trouble from 
polarisation the electrodes are tubes, and the water is made 
to flow through them so as to remove any polarising film. 

It appears to us that such tests are distinctly useful, the 
more so as they afford means for determining effects, the 
results of which cannot be isolated easily by other methods. 
At the present time, when station engineers are striving to 
eliminate every possible inefliciency, it is well to have tests 


of this kind available, more particularly if, as in the 


present instance, they can be applied simply and without 
any great cost, 


REVIEWS. 


(Copies of the undermentioned works can be had from TIHE ELECTRICIAN Office, port 
free, on receipt of published price, adding 34. for books published under 2e, Add 
per oent. for abroad or for foreign books.) 
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Theoretical Elements of Electrical Engineering. By Cusnres 
ProTecs’ STEINMETZ. 3rd edition. (New York: The McGraw- 


Hill Book Co.) Pp. ix. +437. $4 net. 

It is somewhat amusing to imagine the feelings of those who 
might get hold of this work under the impression derived from 
its title that they were about to gain a general elementary know- 
ledge of electrical engineering. Had the author entitled it 
" The Theory of Electric Generators and Motors ” it would have 
saved some shocks. With this remark, however, criticism 
almost ends, as the presentation of this all-important subject 
18 SO unique and complete that there is no other work to com- 
pare with it. For those who have the time and ability to read 
it thoroughly it will prove most valuable and suggestive, but it 


must be regarded as essentially of an advanced character, as 
the bulk of the volume presupposes а knowledge of more than 
half of the author's “ Alternate-current Phenomena." | 

The present volume commences with а short introductory 
section on * General Theory," which is perhaps intended to 
justify the title, but which is hardly happily conceived. The 
author teaches electromagnetism in his own way by speaking 
of magnetomotive force in ampere turns, and magnetising 
force as the number of ampere turns per centimetre. This 
required a little adjusting when permeability is brought in, and 
no indication is given to the unwary that there is anything 
unusual about this treatment. Опр. 17 the form factor of an 
A.C. wave is given as the ratio of the ordinary form factor to 
its value for a sine curve, an innovation which is perhaps to be 
commended. Оһ p. 26 the author defines the time constant 
of a circuit as the reciprocal of the ordinarily accepted term, 
and although he gives reasons for this in a footnote, it does not 
get over the fact that his quantity is not a time. The intro- 
duction of alternate-current vectors on p. 44 follows the same 
procedure as in the “ Alternate-current Phenomena," deriving 
it from the polar diagram of the wave, but this method has had 
the objectionable feature of reversing the sense of rotation in 
vector diagrams, and the advantages claimed for it over the 
treatment of the rotating vector as a generating crank are not 
convincing. It need hardly be said, however, that none of 
these points in any way affect the results given us. 

After some general applications of the theory to trans- 
former and transmission lines which are more or less familiar, 
we are introduced to Part II., entitled “ Special Apparatus.” 
Dealing first with svnchronous machines the calculation of 
E.M.F. leaves breadth coefficients out of account, although a 
somewhat vague hint is given as to the necessity for con- 
sidering the phases of the E.M.F.s in the separate conductors. 
The elimination of harmonics by fractional pitch windings is, 
however, clearly pointed out. 

Coming next to the important question of regulation, the 
author introduces the term “ nominal generated E.M.F. for 
the fictitious E.M.F. generated on the synchronous impedance 
theory, which will probably find general favour. The effects 
and similarity of armature reaction and leakage inductance 
are pointed out, but the essential distinction. between them 
that the former combines with the magnetising force of the 
field coils, and has its effect, therefore, affected bv the saturation 
of the poles, while the latter 1s independent of it is not clearly 
indicated. True, we find later, when dealing with short-circuits, 
that the. effect of armature reaction on the poles is considered 
às being annulled by secondary currents generated in the field 
coils, but the absence of this from the regulation section has 
brought about the onission of no-load and short-circuit 
characteristics, and the predetermination of load characteristics 
by the well-known methods. But against this we have to set 
some very interesting and original conclusions respecting 
sudden short circuits, effects of teeth, &c. 

The remaining subjects dealt with are direct and alternating 
current commutating machines, svnchronous converters and 
induction machines. As would be expected, the treatment of 
alternate-current commutator motors is of great interest, and 
we do not remember ever seeing anvthing like such a simple, 
clear and full description of the problems to be solved and the 
methods of solving them. | | 

Space forbids dealing with the remainder of the book, but 
enough has been said to show that Prof. Steinmetz has given us 
a work of considerable originality, and which will be of great 
value to the designer and to advanced teachers. 

С. V. DRYSDALE. 
Technische Schwingungslehre. By Dr. Wirnerm Hort. (Berlin: 
Julius Springer.) M.6:40. 

The author of this httle work, Dr. Hort, of the Siemens- 
Schuckert works, has set out to givein a fairly elementary form 
the theory of oscillation problems as found by engineers. Аза 
number of these oscillations depend on the simple type of linear 
differential equations, the beginning of the book is devoted to 
the theory of such equations, with examples taken from un- 
damped galvanometer swings and loaded beams. F ollowing 
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these come simple damped and forced oscillations, the practical 
applications being taken chiefly from electrical circuits, includ- 
ing а very interesting case in which the polarity of an exciter 
was reversed by the blowing of the fuses in the circuit of the 
dynamo excited by it; there are also descriptions of seismo- 
graphs and vibration detectors. 

The second section deals with more complex problems. After 

a brief exposition of Lagrange's equations and D’ Alembert’s 
principle, the author deals with the production of compound 
oscillations and their resolution by means of Fourier’s theorem, 
an actual example of the latter being worked out for the crank 
effort diagram of a steam engine. Simple as the method is, 
1% seems to be comparatively unknown to engineers, but with 
the aid of the convenient table of trigonometrical quantities 
given in the book, the harmonic analysis is rendered as simple 
as possible. The applications of these principles lead to the 
solutions of problems of great practical importance, although 
some of those considered are not strictly of an oscillatory type ; 
for instance, the theory of the Yarrow-Schlick-Tweedy system 
of balancing is worked out, and it may perhaps be remarked 
that the whole system is ascribed to Schlick. 
_ From an author whose work lies among electrical machinery 
it is natural to expect that the theory of engine governors 
would be fully treated, in view of the difficulties associated with 
parallel running of alternators, and this forms the most com- 
plete chapter in the book. The different types of governors 
are considered, including the “ relay " type, together with the 
conditions under which oscillations may be set up when alter- 
nators are run in parallel. One can only regret that this 
chapter is not longer, as in the space devoted to it the theory 
is 80 condensed that such an important principle as that of the 
Hutin-Leblanc “ amortisseur ” is dismissed in four lines. 

The remainder of the book deals with some very modern 
problems, such as the Schlick gyroscope apparatus for pre- 
vention of rolling in ships, and also the elementary theory of 
the mono-rail car as rendered stable by gyroscopes. The book 
is thus brought up to date, but unfortunately its com- 
pleteness has to a certain extent spoilt it. Far too 
much has been attempted in the space available, so that 
in parts the matter 18 so condensed as to be almost 
obscure. But the author's idea is excellent, and an 
English translation considerably amplified should fill a 


whence 
2,:—0:0409 x 36{1-12 + 1:384} =1 65 4- 2 0% 
a,- = 0°0409 x 3211:02 + 1'88А] = 1:83 + 1°80 
z, +z, =298 + 3:83A. | 
The table of experiments gives 32:1/10—3:21 
А = +0`06. There remains 
z, = vee — 9:8» and A, = 9 


and 


9, Two Phases tn Series. 


d= 0-92 (log(7.* a) + 0-8 x 6( 0-68 +105 12 
p=4; q=6. 
whence 


= 00818 x 26x 4 57 =9 120. 


distinct gap in text-books. At present there are too few 3: Ww: 


books which illustrate the direct applications of the 
calculus to practical engineering problems. 


Е. J. DYKES. 


ANALYSIS OF LEAKAGE REACTANCE. 
BY J. REZELMAN, 
(Concluded from page 615.) 


Ѕиттату. —The author continues his investigations into the leakaze 
of the windings of alternating-current machines. The expression for 
the permeance A, is considerably simplitied and made much more 
general ; the expression for the slot permeance, too, is slightly modified. 
The leakages of many machines have been carefully analysed and the 
results are here given. Bar windings also are dealt witb, 


SEPARATION OF THE PERMEANCES. 
1. One Phase of the Three-phase Winding. 


97.7 
&, = 0°92 Пов (X77) + 13x 3(068xog 1-25) | =3'89, | 
p=4; [= 5. 
whence 


12.5 x 51-5 x 9763 
ram LX SES X 278? об x 3-89 =0-0409 x 26 x 3:89 
4x3 x 10" к 
= 415%. 
The table of experiments gives 41:2 volts for 10 amperes, 
which corresponds to a reactance ty, = 4120. 


( 2x 6% 
A,,= 046 x3 (log (25°) +A! = 1.12 + 1-38А 


) 
( 2 x 680 
А = . к. ОИ АА, mA LI . • 
ч 046 x3 Пов 250 )+A}=10241 38A 


Fia. 7.—WINDING PER POLE. 


Phases I. and II, in series. 


Two Bars P 


The table of experiments gives 96:8 volts 


‚ whence Ly, = 9:680. 
The reactance of the coil ends is increased | 
Е 66-2 E = 105. 
2x 31:5 


There remains 


_ 218 —96-7 - 66-2 £L. 


те 10 
3. Three-phase. —The results аге the same as 


et A, 


| ease; the mutual induction between the со 
| their reactance in the ratio 39:5/31:5— 1:06. 
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4. One Phase of the T'wo-phase Winding. In like manner we find | 
A 0:92 flog (7277 6( 7 к T, Y 9, =3'155--3`55А = 4:930. 
‘ Le 5 )+ "SOR T 333) J vo Whence А = 0:309. 
р=3, q=6. We see that for the coil excited separately (cases 6, 7 and 8), 
Whence : the value of А is about the same as for а winding per pole 
S 12:5 x 915 x 414°. 26x 5:517— 0:0614 x ? p (cases 4 and 5), whilst it approaches zero for a winding per 
i К x 20 X 4x26x 5:57 
; 3x6x10 consequent poles (cases 1, 2 and 3). 
| Г = 8:900. This proves that it is, in reality, necessary to differentiate 
The table of experiments gives 90/10 = 9w. between the winding per pole and that per consequent poles. 
9 By applying the above to several machines the followin 
“ш шшш (Jog ( UNO ) m AJ =112+1:38A results hago been obtained :— 


9 x 680 Winding per pole. Winding per consequent poles. 


} 


A,,= 0:46 x 6 flog( )+А! =12742-76A, 


470 m r, measured | z* measured 
Whence | HER ть Ж ео 
г, +2, = 0:0614 x 36(1:12 + 1:38A) =2'47 + 304A "dau uus “ш ce ud ИИ 
; | | 1 1+0: | . + 0065. | 
| т, = 00614 x 32(1 27 +2 76A)=2 49+5:43А. 220 .1 + 0-360 1°45 5,000!2/+0°05 : e 
d ro + , —4:96-- 8:46А. 220 1 +0555 1°44 4,50012|—0`05 1| i 
iE Tra + Tan Tu =. р б 350 7 +025 122 360 4 + 0065 1-09 
| ives ^^ 9 — 7-25. 175 3 +0271 1 100!4\—0: 
The table of experiments gives 19 ^' w ids ое 1316 175/215 oo 1-08 
Whence A= + 0:271. 175 |5 «0252 15 
The second phase with the same values /, and U,, although т. Н a Pee 
bent back and nearer to the iron, has practically the same | _ HEX = ш. 
reactance. 1. Winding per Роге. 
; 205:5 – 90— 72:5 A varies between + 0 25 апа +0:40, mean value: + 0:30. 
T 3 ————————— —— —— 3 é › 
There remains z,, 10 4:80 К varies between + 1:30 and + 1:50, mean value: + 1-4. 
апі A, z 2711. 2. Winding per Consequent poles. 
6. Two Phases in Series..—The results are the same as for the A varies between – 0'05 and + 0:07, mean value: + 0:08. 
preceding case ; the experiment proves that the mutual induc- К varies between — 0-94 and + 1:08, mean value: 41:03, 


tion between the phases is negligible. 


6. One Coil of three Slots, а, b and c.—The reactance т, of 
this coil separately excited is greater than when it forms part 
of one phase connected threc-phase (case 1); there is an 
2°63 


2-94 


augmentation of =1:175, again due to the disappearance 


ROO. 


of the negative mutual induction between the coils. From the 
table of experiments the reactance of the end coils, calculated 


for four coils, is 4x55 73920, т $e = 2798 + 3°83A, as 


in case 1, whence A= 4- 0:245. 

1 . > 'INDING P 'ONSEQUEN S. ONE Ban PER SLOT 

For A . 9. Fig. 9.—WINDING PER CONSEQUENT PorEs.. € OT. 
к the value 1з still found to be 27. | Phuses 1. aud 11, in series, 


‚ On ] '0 Slols Я : indi i 
7. One Coil of two Sluls, a and b Eight machines with windings per pole, examined by the 


l—125 mm. ; |, =375 mm. ; Uu Too mm now formule, give an augmentation of the reactance of the coil 
l —850 mm., U, =175 mm. ends, due to mutual induction, varying between 1:25 and 1 5, 
t | : mean value 1:33. | 
Calculated for four complete coils, we i: : For a winding per consequent poles this mutual induction is 
: sr -986r403A—D llo. — negligible. 
Whence A= + 0:952, 3. Permeance Ày 


It remains for us to analyse the permeance À,; we have 


8. One Coil of Two Slots, b and c. written 


1,= 630 ; la = 350 ; U,.—155 mni. 
1,280; U, —175 mm. 


A, 125 ( 7 424 27% +”) (Fig. 5), 
Jy dy Myths Тү 


-— — —— ———_ -—- 
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but experience shows that the formula gives too small values. | The reactance х, = 0:0686« was determined 
The error must be attributed to the two last terms, which must auxiliary coils, then 4, —5:12. Calculation giv 


be rectified if we wish to take account of the exact importance 


of each part. | 
In tracing out the scheme of the lines of force, it is found 


that the permeance of the “slit” depends on '* and on ^ 80 
7 ; 
2 

as to take the form '* (1-5 +0-015( п) | 557660015", 
| т. | du Ti T 
The third term can be made to agree more closely with the 
actual value by dividing the height r, into three equal parts ; 
for simplicity we will divide it into two parts, } from the 
bottom, near to the slit, and 3 above. This term then becomes 

NI RC. 

orn tr, "t Or, 

From the results of experiments, the curvature of the lines 
of force near to the slit is found to be so important for high 
voltage machines with large г, and r,, that it is even necessary 

37; Эт, 
ondr, rcr, 

The complete formula then becomes 

: А 94, ; 
м„=1251/ к 95 ao 75. ELO" «0015. 
(375 on би, noce 5 r,J 
Applied to tho motor we have been considering we find (Fig. 6) 


to take 


./(35 65 3x45 — 9x45 о 5 
a, =1-95(35 + 65 191.520. 5) 
| (52 19.75.5519 849259 ^ "Ap ет 
| —9:64 


BAR WINDINGS. 


Rotor of the three-phase 175 h.p. Asynchronous Motors, 4 poles, 
50 periods, 750 revs. per пит. 


Dimensions. 
ф, = 747 mm. .............................. т= 294 mm, 
[2210-3 х 7:5 mm................ sss l,— 260 mm. 
120 slots (10 x 27) ..................... ‚.. t=19'5mm. 
5,...2-р= 4 ZI m q=5. 


The rotor has a wave winding with two bars per slot; by 
following the direction of the arrows in Fig. 7 it will be seen 
at once that the arrangement of the end connections corre- 
sponds in reality to that of a winding per pole, as also does tho 
relative deposition of the phases. The external lengths are the 
same for all three phases. 

|, =420 mm, 1, =/,,=300 mm. ; U, —U,, —100 mm. 
l, —120 mm. ; U, = 200 mm. 
Table of Erperiments. 


| 
Watts | | 
Table of experiments. е, 1, [81 — HL Bo с ег | Cos ф. W 


L—Readings with a cur- | | 
rent of l0Damperes іп !'141| 17-6 |6: . 191 1: 
phase 0— I............... j ii : ‚ш | шы Жы 
II.—Readings with a | | 
current of 100amperes | 

їп two Е. | 176| 350 |85 |515 215 ; 0139 157 


—— x 
— rd —M— 1 


lik Readies wh x | | 


| 
current of 100атрегез . 17: 6 | 5’ | . 
самае jin 30:6 86 ps 25) 015 145 

These experiments with large current and small pressure 
could not be made without an intermediate transformer for 
raising the voltage to a value suitable for the alternator: 50 
the high harmonics falsify the results by giving too bigh 
voltages, especially for single phase. 


: SEPARATION OF THE VOLTAGES. 
1. Single Phase per ] 


) ы H Е 
hase.—The rotor slots are shown in Fig. 8. 


an (20. 25 
A=135 (0+ ‚ 3x2 2x2 gal 
30 10 25x3410'342x10*1?*j 
Whence + 0-015 x J —92:34. 
n 125x515 x40 : 


—idx5xiW * 26 x 2:34—0:000515 x 26 x 2:84 


_ =0:0314%, | 


3 
p=4, (= 95. = 9 


А, 0:99 (log(* A E) £13 x 5(0:68 + 


whence B = 0.97. 
From this experiment the permeance for a с 
seems to diminish less rapidly than the term p. 
There remains for the end connections 
13:85 — 6:85 – 3:14 


Be дә OS) 9 н 0:986 

100 и 

E san nt | 2 x 430 __ 9.1: 

== 0485 (lg +А 21 
| 2х 420 | 

А =: y’ Toe сс = 14. 

. 046 x 5(log oo +A) 1:43 


xz, + v, = 0:0002575 x 30(2:112 + 2:3A) 20:01 
a, = 0'000515 x 12(1:43 + 2°3A) = 0:008 
a, H2 p Fe, = 0.0252--0`03195А=0 
Whence А=0`42 and К=1:58, 

2. Single Phase, Two Phases in Series. —The rea 
0 03140; the experiment gives x, = 8:5/100—0* 
A= 6:35. | ` | | ; 

Л, =0 92{1:24'+ 0-8 x 10(0:68+log В)! =6:15 
p=4, q=10. О . 
We thus find for B a value even greater than ui 

There remains for the end connections 0:175 — 
=0:0586w; there is thus an augmentation of 
= 1:52 by mutual induction, 


MERC р ча 
Fic. 10.—OnE BAR PER SLOT. 


Rotor of a Three-phase Asynchronous 175 
poles, 50 periods, 800 revs. per min., 5 slot 
phase. 

This rotor has a ware winding with one b 
following the arrows in Fig. 9 it can be seen : 
arrangement of the end coils corresponds in г 
a winding per consequent poles, as also does tl 


‚ Ра. 11—Two Bars РЕВ Sion 


tions of the phases. The sole difference is | 
nections on one side are not facing those on tl 
shows their arrangement exterior to the core 

Fig. 11 relates to the stator of this motor # 
pole and phase and two bars per slot, whid 
forms a winding per pole. | 
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Resumé.—The reactance of the stator of an alternating cur- 
rent machine can be calculated by considering the three 
permeances, A,, A, and А, 

3r. 2r r 

l.A,-195( p 8, o? gh ug. 2). 

“ + v ot Une А 
2. For a winding. 


q=4Q...4,=0°92 Пов( =) I ввоз (+ ) 
1 


= 9.092108") +0:64( 0.68 +log (25 y) | 


1—4Q...4,—0:92 {1 Gy 39 (0°68 p+ 

1 —3Q...À, [log = )+1 «( +log ( : )) 

q— 3Q...A,— 0:99 7^1 | 9-8,(0-68 +1 pu 

| — 3Q...A, Llog( ar a( + 08 ( \ 

3. For a winding per consequent poles, A,=0-46q, (legt?) 
in which A, must be divided into two partsa and c; the mutual 


induction bétween phases is negligible. 
For a winding per pole 4, — 0:464, log = + А ) where /, must 


be divided into three parts, a, b and c (a =b for a winding in 
which g is an even number); A varies between 0-25, and 0-40; 
аз an average value A —0:3. 


It may also be written A,=0-46y,xR (tog) where R 


varies between 1:3 and 1:5, in the mean R=1'4. 

For the winding per pole the mutual induction between 
phases augments the reactance of the coil ends by 1:25 to 1:5, 
an average of 1:35. 


THE BEARING OF REFLECTION ON ILLUMINATION.* 


BY A. S. MCALLISTER. 


Summary.—-The author describes 4 simple arithmetical method for 
taking into account the effect of reflections between surfaces and 
ascertaining the distributiou of the light flux. 


One of the problems connected with illumination which has usually 
been considered too complicated to admit of simple calculation is 
that dealing with the retlestions and inter-reflections from and be- 
tween the ceiling. floor and walls of a room. In practical illumi- 
nating engineering work the problem has been looked upon as being 
80 complicated that use has been made of some approximate solution 
based largely upon the knowledge of results obtained previously 
under similar conditions. 

The simple method here suggested has as its foundation on the 
absorption-of-light method of calculating illumination. According 
to this method, the lighting units in a room must produce the sum 
of the lumens absorbed by the various surfaces, the lumens absorbed 
by each surface being determined as the product of the area of the 
surface in square feet, the incident illumination density in candle- 
feet and the absorption coefficient. The method gives no clue as 
to the distribution of illumination over each surface, but takes fully 
into account all the inter-reflections between the various surfaces, 
and permits one to ascertain the total amount of light which the 
lamps must supply directly to each surface involved. 

Thus, let us consider first the relations in an extremely narrow, 
long hall of great height, against one wall of which a total light of, 
say, 2,000 lumens (160 mean spherical candles) is sent directly from 
the lamps, the other wall being illuminated exclusively by the light 
reflected from the former wall; assume that the light-absorption 
coefficient for each wall is 0-20. The problem is to determine the 
total incident flux on each wall and the amount absorbed by each. 
Assign arbitrarily а value of 100 units to the total light incident 
upon the first wall. Eighty per cent., or 80 units, of this light are 
reflected to the other wall, where 20 per cent., or 16 units, are 
absorbed, 64 units being returned to the first wall. Thus, of the 
100 units reaching the first wall 64 are reflected from the second 
wall and 36 come directly from the light sources. The 36 units of 
light are equal to 2,000 lumens, so that each unit has a value of 
55°55 lumens. It is seen, therefore, that on the first wall the in- 
cident lumens have a value of 5,555, of which 2,000 come directly 
from the lamps and 3,555 are retlected from the second wall. The 
second wall receives 5,555 x 0:80 — 4,144 lumens, and reflects 4,444 
x0:80—3,555 lumens to the first wall. The former wall absorbs 
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5,555 x 0-20 — 1,111 lumens, and the latter 4,444 x 0-20— 888 lumens, 
the total being the 2,000 lumens produced by the lamps. The cal- 
culations show that, quite independent of the wall upon which the 
light falls directly from the lamps, the illumination upon one wall 
cannot differ from that upon the other by more than 20 per cent. 
when the light-absorption coefficient has a value of 0:20. 

Taking next the case where one wall has an absorption coefficient 
of 0:10 and the other a coefficient of 0:50, the author shows that, 
quite independent of the wall upon which the 2,000 lumens from the 
lamp fall directly, that wall receives an incident flux of 3,636 lumens, 
while the other wall receives a value less than this amount by the 
light absorbed by that wall upon which the rays from the lamp are 
directed. With the rays directed toward the wall having a low 
absorption coefficient the other wall received 3,272 lumens, while with 
the rays in the opposite direction the indirectly lighted wall received 
1,818 lumens. It is evident from the above that reflection may 
play a highly important part in illumination, and that the direction 
of the light from lamps becomes of less and less importance as the 
coefficient of absorption decreases. Theabsorptio.-of-light method of 
calculation thus affords а valuable insight into the limitations upon 
the distribution of illumination between inter-reflecting surfaces, 
and represents & convenient simple method for solving certain of 
the problems in illuminatioa usually considered complex. 

It is interesting to apply this method to the determination of the 
exact amount of flux which the lighting units must direct toward 
each of two inter-reflecting surfaces illuminated to different light 
densities and having different absorption coefficients. Assume that 
in a room 10ft. wide by 15 ft. long, having a ceiling absorption co- 
efficient of 0-20 and a floor coefficient of 0-90, the incident ceiling 
illumination is to be 1 candle-ft. and the incident floor illumination 
3 candle-ft. Neglect the reflection to and from the walls from and 
to the ceiling and floor, or rather assume that the light received by 
the walls from the ceiling and floor is equal to that reflected from 
the walls to the other surfaces. The total incident ceiling illu- 
mination will be 15x 10x1—150 lumens, of which 150 x 0-20—30 
are absorbed and 120 are reflected to the floor. The incident illu- 
mination on the floor will be 15x 10x 3—450 lumens, of which 405 
are absorbed and 45 are reflected to the ceiling. Of the flux of 150 
lumens on the ceiling 45 come from the floor, so that the lamps 
must supply 105 lumens. Similarly, the lamps must варр у 450 
—120—330 to the floor. The ceiling receives directly from the 
lamps 105 lumens and absorbs only 30 lumens, while the floor receives 
330 lumens from the lamps directly and absorbs 405. It will be 
seen that the total lumens absorbe { are 435, and this total is equal 
to the sum of the fluxes sent to the surfaces from the lamps, but 
there is no immediate relation between the lumens directed toward 
each surface from the lamps and the lumens absorbed by that sur- 
face. Thus, the lamps send 330 lumens to the floor; which absorbs 
405 lumens from a total of 450 received by it. It is noteworthy in 
this connection that the familiar point-by-point method applied to 
the lighting installation here assumed would indicate an incident 
flux on the floor and ceiling of 330 and 105 respectively, whereas 
the true values are 450 and 150, the increase being due solely to the 
inter-reflection between the two surfaces. 

An objection which may be urged against the absorption-of-light 
method is that it ignores any lack of uniformity in the distribution 
of illumination over the individual surfaces considered. Such a 
criticism is fully justified by the facts, but it has no bearing on the 
value of the method both as a check on other methods which take 
into account the variation of light distribution and as a direct final 
method to be used in problems where the variation in light density 
is of no importance. For solving problems connected with the illu- 
minating of reflecting surfaces, investigating quantitatively the effect 
of inter-reflection between surfaces and ascertaining the limits in the 
distribut'on of light flux between illuminated surfaces, the absorp- 
tion-of-light method should prove of much value to the illuminating 


engineer. 


TRACKLESS TROLLEY SYSTEMS ON THE CONTINENT. 


In the autumn of last year the Bradford Corporation decided to 
appoint a committee to visit the various trackless trolley systems 
employed on the Continent, with a view to examining into their 
special features and to discovering whether any of them would be 
suitable for use in Bradford. 

The committee left this country on November 27th last, and in- 
spected a number of systems in use on the Continent, as well as a 
number of tramways worked in the ordinary way. They have now 
issued their report, which deals at considerable length with both these 


subjects. 
After describing the Berlin and Vienna tramways, the report goes 


— 
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on to деа] with the Mercedes-Stoll system used on the trackless 
trolley cars, on the outskirts of the latter city. In this system, 
it will be remembered, the overhead equipment is similar to that of 
an ordinary tramway, with the exception that the wires are sup- 
ported in such а manner that the trolley bogie, which is simply a 
four-wheel trolley, runs along the wires similar to a bogie running 
on an ordinary railway track. This is electrically connected to the 
vehicle by means of an insulated cable terminating on a spring drum, 
which is so designed that the slack of the wire is automatically taken 
up, or additional cable paid out, according to the circumstances of 
the case. The driving arrangements on the platform are similar to 
those of an electric car. The motors on this particular system are 
gearless, and are contained in the hub of the rear wheels. The 
vehicle is rubber-tyred and has a seating capacity of from 12 to 15 
persons, and runs along the road very smoothly and practically 
without noise. Due to the flexibility of the trolley arrangement, it 
is almost as free in its use of the road as a self-propelled type of 
vehicle. 

The steepest gradient on the route inspected by the deputation is 
1 in 12, and the surface of the roadway being fairly good, the vehicles 
have no difficulty in negotiating it. The running speed of the 
vehicle is fairly high and comparable with that of an ordinary tram- 
саг. The running cost of these vehicles in Vienna is very low, 
namely, 4:524. per bus-mile. This is, however, with a driver only 
the entrance and exit to the vehicle being at the driver's end, thereby 
dispensing with the services of a conductor. The deputation were 
informed that the overhead equipment on this particular route cost 
from £700 to £800 per mile. but that was with the use of wooden poles, 
and the equipment generally was of a cheaper construction than 
what is usual in this country. The deputation estimate that т 
England the overhead equipment for railless electric traction would 
cost roughly from £1,200 to £1,500 per mile, thus showing a con- 
siderable saving on capital account, and hence in standing charges, 
over an ordinary tramway system costing, inclusive of permanent 
way, £13,000 to £15,000 per route-mile. This consequently renders 
the railless trolley system an almost ideal method for the testing of 
proposed routes for traffic purposes, and for the serving of districts 
where the population is во meagre that the laying of permanent way 
and the instituting of an ordinary tramway service is entirely out of 
the. question. The roadway is of the ordinary macadamised type 
and similar to the high roads in this country. Тһе deputation are of 
opinion that the wear and tear of the roadway, as a result of this 
traffic, is not in excess of that occasioned by ordinary road vehicles 
of similar size and weight ; in fact, the use of rubber in place of iron 
tyres, which are mostly used by other vehicles of similar weight, 
should occasion less road wear. So far as the deputation can at 
present see, a vehicle suitable for English conditions, carrying about 
20 passengers, with a driver and a conductor, could be operated on 
average roads in the Bradford distriet at about the same running 
cost per car-mile as an ordinary 60 passenger tramcar, viz., 7:254. 
The Vienna Tramways Department have experimented largely with 
petrol-driven vehicles in competition with this system, but the high 
cost of maintenance of a petrol engine, coupled with the noise and 
gmell, caused it to be very much out-distanced by the railless trolley 
vehicle. 

A further system of railless trolley belonging to a company near 
the small village of Klostermenberg. about 20 miles from Vienna, was 
then inspected. This system differs from the one previously men- 
tioned, in that only two trolley wires in place of four are used. The 
vehicles are similar to those in use in Vienna, but when two vehicles 
desire to pass it is necessary for drivers to bring their respective car 
platforms together and change trolleys from one car to the other. 

At Milan the deputation inspected the “ Filovia " system, which 
is in use in several parts of Italy. The route extends from Argegno 
to Nt. Fedele, which is on the summit of a range of mountains. The 
road is of the ordinary macadam type, but. due presumably to the steep 
gradient and curves, 18 not in а very good state of repair. 1t con- 
tains several very sharp “ hairpin " turns, some of which are so stiff 
that notwithstanding the short wheel-base of the vehicle the driver 
found it necessary to proceed part way round the curve, reverse, and 
manœuvre in that way in many places where the gradient was in the 
neighbourhood of 1 in 8 or | in 9. The rise from Argegno, which is 
656 ft. above sea level, is continuous up to St. Fedele, which is 2.582 ft. 
above sea level. ‘The distance between the two places is a little under 
5-5 miles, the average rise is therefore about 6 per cent. ог | in 16-5, 
and reaches at places nearly 13 per cent. or | in 777. 

The overhead line is composed of two trolley wires 9 mm. in 
diameter suspended in the usual way, and supported by wooden and 
steel poles. Unlike the Vienna system, only two wires are in use--a 
negative and a positive— these serving for the up and down cars. 
The line is fed with continuous current at a pressure of 600 volts by 
an overhead feeder carried by the same pole that supports the trolley 


wires. The car shed, which is situated at the summit of 
large enough to accommodate 12 cars, but at the prese 
company has only four passenger cars and one goods w 
chassis, а diagram of one of which is shown herewith, 
standard *'Filovia" design, and are equipped with t 
motors arranged for running in series or parallel. 

The wheel.base on these cars has been kept shorter 
(only 9 ft.) on account of the sharp curves, some of у. 
radius of less than 20 й. (The sharpest curve on tl 
system in Bradford is 40 ft.) The road wheels of the ca 
with single solid rubber tyres both front and back. The 
the motor to the wheel is by means of sprocket wheel and c 
to the drive on a petrol motor omnibus without 
Efficient brakes are fitted to the vehicle of both mec 
electrical designs. The down trips оп this route are alwa. 
without utilising any electrical energy, with the exceptio 
at the terminus. The cars are of the single-deck type, 
capacity for 18 to 20 passengers, and accommodation fo 
the roof. The weight of the cars when empty is 3] 
deputation were informed that since the line was opened 
there had been no serious interruptions, and if this is so И 
able record, considering the very difficult character of th 
railless system of traction which is being developed in 
the name of “ Filovia " by the Società Trazione Elett 
has been found to be of considerable utility to the 
first line of this system was laid from Pescara to Castel 
was constructed in 1904, and since that date a number 
been put in, totalling well over 50 miles in different 
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country, all of which are in regular daily use. Азар 
experimental character and stability of the railless t! 
Italy it is interesting to know that the Italian Gc 
decided to grant a subsidy of £60 а year for each mile 
on the railless system in districts not provided with 1 
wav service. 

The trolley and current-collecting apparatus is dif 
in use in the " Mercedes-Stoll " system. Instead о 
trollev bogie running on the upper-side of the wire t 
equipped with an ordinary trolley pole with a special 
running on both wires, very similar in construction : 
the trolley poles in use on the cars in Bradford. T! 
vehicle with the length of trolley-pole as in use on 
allows the car to travel on any portion of the 14 ft. 
7 ft. on either side of the trolley wire. The vehicle 
and turned completely round without any attenti 
the trolley pole, the trolley taking its natural p 
to the direction in which the car is travelling. 

From figures supplied it appears that the ener; 
ton-mile is about the same as that consumed on a ' 
somewhat surprising, as one might expect the | 
rubber tvres on an ordinary roadway to he much ir 
a tramway rail. The explanation, however, 15 pro! 
in the fact that more modern motors, of greater e 
old type of tramway motor, are in use, and to t 
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tyres ; in addition the freedom of cach driven wheel to take its own 
course when rounding curves is a very excellent electrical differential. 
The steering and control of the car is quite as good, if not better, 
than the control of an ordinary petrol vehicle of similar dimensions. 
The deputation are indebted to Herr Webber. the genera] manager 
of the Electric Tramways Company of Spezzia, who is working а 
railless trolley line on the *' Filovia " system from Spezzia to Fezzana, 
for the following figures extracted from the tramway company's 
accounts :— 
Pence per car-mile. 


Cost of energy.............. —— E . 04l 
General! гехрепѕев ина SEES ene aue E OPE РЕТИ 0.59 
Rübber AV M agian antics 2.16 
Wages— Drivers and conductors............. — M . 140 
Renewals of vehicles and line (depreciation, &c.)............ 0-62 
Repairs to vehicles....... ER 0-16 

5:64 


The circumstances of the inauguration of the installation at 
Mülhausen are somewhat peculiar. The tramways of Mülhausen 
are company-owned and opcrated. Some years ago the munici- 
pality requested the company to run a line out to the Zoological 
Gardens—a pleasure resort about 1} miles from the centre of the 
town. This, however, the company declined to do on the ground 
that. the proposed route, in their opinion, would not pay. The 
Corporation, therefore, installed a svstem of railless traction munici- 
pally operated and managed. The vehicles are of somewhat peculiar 
design, being fitted with iron shod wheels, the motor being attached 
to the front wheels and forming part of the steering bogie. The 
trollev-pole is similar to the Italian svstem. The system seems to 
have proved itself of great utility to the Miilhausen Corporation, 
and residents are provided with a way out of what was, apparently. 
a deadlock, insomuch that an efficient means of transit was obtained 
to a point where possibly a tramway line would not have paid. The 
gradients on the road are very heavy, but the deputation were 
informed that no damage had been done to the roads, beyond what. 
one would expect with an ordinary vehicle of similar weight and 
dimensions, 

In conclusion, the deputation are of opinion that the railless trolley 
systems as seen in Vienna and in Italy are such that either system 
could be adapted to English conditions and prove of great valuc to 
tramway authorities and to the public, in providing a means of 
transit to districts where the heavy capital cost would prohibit the 
construction of an ordinary tramway. 


CORRESPONDENCE. 


ў T 
THE CRADLE DYNAMOMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Referring to the interesting article by Messrs. Davies 
and Shaw on the application of the cradle dynamometer, 
published in your issue of the 8th inst., and to the letter of 
Dr. С. У. Drysdale on the same subject, I beg to point out 
that since the vear 1902 the Laboratorio di Elettrotecuica del 
В. Istituto Tecnico Superiore has possessed a cradle dynamo- 
meter with knife edge suspension, designed by myself, which 
gives very satisfactory results. 

A brief illustrated description of the apparatus appeared, 
on Мау 1, 1903, in * Engineering." on the occasion of the visit 
to Italv of the Institution of Electrical Engineers. From it 
you may see that the suspension is a. knife-edge articulated 
parallelogram, like the one which, with a different arrange- 
ment, has been used by Dr. Drysdale. 

To confirm Dr. Drvsdale's statements, I may mention that 
ball bearings were rejected bv me a priori for lack of sensi- 
bility, while during the past eight years it has only once been 
necessary to overhaul the knives of the suspension. Аз to 
the position of the machine to be tested, I would point out 
that, in order not to overlook the windage losses, 1t 18 con- 
venient to place the machine to be tested upon the swinging 
frame when the machine is a motor, and to place the machine 
to one side when it is a generator, in accordance with the 
disposition at the Northampton Institute. Doubtless, to 
centre the machine upon the swinging frame requires some 
care and takes some time; therefore, Dr. Drysdale's dis- 
position is preferable for ordinary measurements. 


‚Таш sending you separately a Paper on my dynamometer, 
and I shall be glad if you will publish my letter in your much 
esteemed journal.—I am, &c., | 

Milan, July 20. Гус. ANGELO BARBAGELATA. 


— —À 


FISCAL POLICY AND THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


"IR: Mr. Hookham does not attempt to justify his “ Im- 
ports pay for Exports" theory, but retires again behind his 
comprehensive challenge. To deal with this challenge 
adequately would require much more space than one could 
ask from a technical journal, while on the other hand (as one 
of your correspondents pointed out) “ nut-shell arguments ” 
are never complete. As I prefer to err on the side of brevity, I 
would submit the following lines of argument to Mr. Hookham 
as giving a first approximation to the truth. 

(A) Home Consumption :— - 

1. Any rise in price due to Protection gives a bigger margin for the 
producer. 

2. The consumer is in general also a producer, whether as capitalist, 
оуегзеег or artisan. | 

3. While ап individual loses as а consumer, he gains as а producer, 
and his purchasing power is not decreased, but probably slightly increased . 
(Example, wages and average prices in U.S.A.) 

4. Home consumption will not go down. 

(B) Eeport :— 

1. Mr. Hookham says that under Protection the manufacturers will 
make a profit. 

2. A paying industry can go in for development and can raise capital 
for subsidiary companies. 

3. Foreign trade of recent years has depended more on enterprise and 
commercial development than on price. (Example, German trade with 
S. Africa, India and China.) 

4. Even without Colonial preference our exports need not decrease, but 
rather the reverse. 

(С) Aim ployment :— 

Assuming that the Home and Foreign ‘demands remain the same, 
employment under Protection is obviously increased directly by the 
labour value of the * ready-made” goods excluded, and indirectly by 
the more rapid development of a dividend-paying industry. 


If Mr. Hookham still objects that there must be imports to 
* pay ” for exports, I would remind him that scientific Tariffs 
are not directed against foreign material, but foreign labour. 
Why should we be the only country that will take payment in 
апу form the customer chooses ? 

One cannot help wondering where Mr. Anderson has been 
living for the last 10 years. Has he never seen goods ** Made 
in Germany," or had to cut his prices in competition with a 
foreign firm ? If he disregards the American competition of 
the recent past, and the German competition of the present, I 
suppose it is no use to suggest to him probable trouble from 
Japan in the near future.—1 am, &c., 


Norwich, Julv 27. №. E. GLENDENNING. 


THE DOLTER SURFACE CONTACT SYSTEM AT 
TORQUAY. 


Our readers will remember that there has been а good deal 
of dissatisfaction in regard to the working of the Dolter 
surface contact svstem at Torquay, and that the Board of 
Trade recently decided not to renew the certificate under 
which the line was being worked. We have now received 
a сору of a report by Messrs. Mordev & Dawbarn to the Town 
Clerk of Torquay on the position of affairs, and in what follows 
we give an abstract of this report. The instructions received 
were to report (a) whether the present Dolter system could be 
improved and perfected so as to render it satisfactorv, and 
(b) whether any other surface contact system could be sub- 
stituted which would be satisfactory. The answer given to 
both of these questions is in the affirmative. Mr. Mordey 
visited the town in order to inform himself of the working of 
the svstem there, and also had an interview with Mr. T. B. 
Holliday, the engineer and manager of the Hastings Tramway 
Co., where the Dolter system 13 also being used. The report 
states that :— 


The defects may be divided into those which cause dead studs, or 
studs which do not make connection between the cable and the car—or 
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which are sluggish and do not make the connection quickly enough— 
and live studs, or those in which this connection is maintained more or 
less perfectly when no car is present. The principal external evidence 
of unsatisfactory working was the frequent flashing or arcing between 
the collector skate and the studs, and the tlickering—or more often the 
complete extinction—of the lights in the cars at night, due to dead or 
sluggish studs, Some of these defects are caused by insufficient magne- 
tisation of the collecting skates. When there are two or three dead studs 
together, the car can get no current. When a car by its momentum 
runs over such studs, or over two or three sluggish studs, the circuit is 
interrupted, the motors get no current, and at night, the lamps are 
momentarily extinguished. The number of these dead or sluggish studs 
may be illustrated by the fact, that on one journey of about a mile along 
the Torbay-road, there were no less than 63 total extinctions of the 
lamps. And on some other sections of the line, especially on down 
gradients, the extinctions were во frequent that it was not possible to 
count them. In spite of this condition, the cars were very seldom 
unable to start. Мг. Mordey saw only one such stoppage, the car 
having to be crow-barred a few fect to reach а working stud. This may 
be taken as evidence. that many of the studs which do not act when the 
cars are moving quickly, are merely slow in action. Many of them 
would probably respond sufficiently quickly to a more strongly mag- 
netised skate. 


equipment, is willing to modify the studs at a « 
per mile, or a total of £6,500, with a contract pri 
tenance of the studs of 0-22d., or, including the | 
of the collectors, 0-234. per car mile, which is : 
less than the £10,000 which, it appears, the tramw 
is prepared to spend in putting in a trolley system. 

that the company should be strongly urged t 
Mitchell’s proposal. 

In regard to the second question, Messrs. Мо 
barn refer to the Lorain system at Wolverham 
* G.B.” system at Lincoln, and state that if it w 
to change the surface contact system at Torq 
not the case, there is no reason to doubt that е 
systems would give satisfactory results. Tore 
special features, in that there are steep gradient 
short length of the line along the sea front 1: 
drenched with sea water. Messrs. Mordey & D 
consider that these conditions would cause the W 
or Lincoln systems to be unsuccessful at Torq 
suitable precautions were taken. 

In an appendix some particulars are given 
system at Hastings, where it is used on 4 miles 
the promenade. Occasionally the sea washes 
in which case extra men have to be put on to 
and collector equipment on the cars in order. 
quire a good deal of attention, and in the course 
half of them have to be taken out, repaired 
About 5 per cent. of the studs require replac 
Twenty cars are running, and a large part ol t 
collectors and skates is probably due to the fa 
have to he adapted to the double service, skat 
raised when they get on to the trolley part o 
Holliday finds that the maintenance of the surf; 
of the line is about double as much per mile a: 
lead, and there is also considerable expense i 
skates. Difficulties with live and dead studs : 
minimum by careful attention. The studs tl 
as ‘alive? amount to about 7 per cent. of the | 
The detector works effectively. The causes of 
Torquay, are carbonised oil, water and contac 
In cold weather there are a greater number of 
to increased viscosity of the oil. Hardly any 
been experienced. Dead studs are more co 
ones, about 43 per cent. of the former being 
course of a year. 


After referring to the cause of arcing and of live studs gene- 
rally, the report proceeds : 


On two separate occasions when Mr. Mordey was present, a car was 
not stopped when the detector bell rang. This detector, consisting of 
a trailing wire brush which is carried by the car, indicates by means of 
an electric bell, the presence of live studs. This device appears to be 
quite effective, except in the case of some of the curves, where it was 
noticed the brush was not wide enough to reach the studs as the car 
passed round the curves. This could easily be remedied. The dead 
studs are much more numerous than the live ones. There have been 
а good many cases of horses receiving shock, and it was stated that two 
or three horses have been killed. It is known that horses are very sus- 
ceptible to electric shock, and with the line in its present condition, it is 
not surprising that. there have been complaints from this cause. We 
understand that there has only been one complaint of shock to à human 
being, and the effect in that case docs not seem to have heen at all 
Serious, 

Although these various faults ате of very frequent occurrence, they 
do not seem to interfere with the traffic; Fhe attention that is iven 
to the stads is apparently just enough to prevent loss of revenue. We 
are of opinion that the number of the faults is largely increased by the 
fact that во many studs are allowed to remain in a known defective 
condition. For example, the presence of dead studs greatly increases 
the liability of the adjacent good studs to break down by throwing on 
them an unduly heavy load. The engineer stated that only three men 
were employed on the road on the upkeep of the studs. 


Messrs. Mordey & Dawharn understand that the company 
bases its claim to abandon the surface contact system and to 
install the overhead trolley system on the high cost of working 
the former. This is not borne out by a comparison with three 
other typical places having heavy gradients, viz., Bradford, 
Halifax and Huddersfield. Costs are also given for Wolver- 
hampton and Lincoln, where surface contact systems are in 
use, Experience shows that the energy taken by the collectors 
is not large, and that surface contact systems do not take 
appreciably more energy than trolley systems. The engineer 
informed. Mr. Mordey that leakage amounted to 0-7 to 1 
ampere per mile of track. Traffic costs are also lower than 
the average of 19 tramways having car mileages comparable 
with that of Torquay. The management and general expenses 
at Torquay are rather high, but this is not due to the system. 
The cost of repairs is less than for the average three hilly towns 
mentioned. The cost of power is high, but this is not due to 
the system, and the price charged, namely, 1:574. per unit 15 
very reasonable. The report proceeds further : 

The defects found at Torquay, which have led the Board of Trade to 
intimate itsintention to withdraw its licence, must be regarded as matters of 
detail rather than of principle and are capable of being met by an improved 
working of the system without any necessity of changiug the system. 
We believe that by greater care and attention, the present studs could, 
without prohibitive cost, be made to work satisfactorily and if there 
were no reasonable alternative to this course, We think it would enable 
the company to satisfy the Board of Trade. We find, however, that an 
offer has been made to replace the parts of the stud which have given 
trouble by а simplified and improved modification. ‘This offer, of which 
you have been informed, has been made by Mr. Е. А. Mitchell, who was 
the engineer to the company that put the system down. We have 
carefully studied this improvement and are of opinion that the studs, so 
modified, would give greatly improved results, and would be more easily 
maintained. 


In conclusion Messrs. Mordey & Dawbarn state that 
Mr. Mitchell, the engineer of the company supplying the 


PARLIAMENTARY INTELL! 
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LONDON ELECTRIC SUPPLY В! 


This bill, which constitutes the London County Co 
authority in regard to the five remaining London cle 
panies was read a third time in the House of Comme 
and a first time in the House of Lords on Monday. 


LONDON UNITED TRAMWA YS 1 


On Thursday last this bill came before the Hous 
mittee on Unopposed Bills (presided over by Mr. E 
Mr. Craters, for the company, explained that 
onerous conditions for the protection of Richimot 
imposed on the company by their 1902 Act authort: 
of a tramway in Richmond, and the company had 
while to incur the expenditure involved. In 190% 
pany were authorised to construct a tramway actor 
up with their system in Brentford. The Richmond 
fore, become desirable in order to avoid a hiatus iu 
mond Corporation had consented to the insertion « 
enabling variations to be effected in. the conditions 

of 1902 as to the form of construction. 

The Committee passed the bill, ordered it to | 
reading. and granted an extension of time for the 
until Aug. 1, 1912. dT 


LONDON COUNTY CO NCIL (TRAMWAYS ‹ 
BILL)  - 

The Select Committee of the House of Lords, р 

Clinton, concluded the consideration of this bill on 

Amongst the proposals in the bill were tramw 

along Etfra-road and Dulwich-road to Norwood-roa 


| 
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part of Tvoley-street to a point near London Bridge. The House of 
Commons Committee which previously dealt with the bill passed the 
latter proposal as submitted and the former in an amended form. 

The Committee decided to pass the clause relating to the line from 
Brixton-road to Norwood-road, that Dulwich-road should be widened, 
and that Lambeth Council should contribute £200 or (if a smaller sum) 
one-fifth of the cost of the widening. 

The CHAIRMAN said the Committee were convinced that the extension 
of the line of tramway down Tooley-street would be an undue inter- 
ference with the traftic and the legitimate business carried on there by 
wharfingers and others and they declined to sanction it. 

Mr. ErsKINE Ро.оск. K.C., explained the proposal to erect and main- 
tain shelters for passengers at Stamford-hill, New Cross and at the Black- 
friars end of the Victoria Embankment. The two tirst would cost from 
£200 to £300 each, and the last mentioned (which would be 180 ft. long) 
£1,800. 

It was agreed between counsel that the limit of time during which the 
Corporation could not demand the removal of the Embankment shelter 
should be 10 years. 

The Committee decided that the shelters should be crected, subject 
to the 10 years proviso in respect to the Corporation. 


A E —————— 


SCIENTIFIC RESEARCH. 


In the House of Commons on Thursday last Mr. Lyncu asked the 
Prime Minister whether, in view of the extension of higher education in 
neighbouring countries of recent years. and in view of the vastness of the 
industrial results which had had their origin in scientific research, he 
would consider what means could be taken to give a stimulus to such 
research in this country; and whether he would raise the office of the 
President of the Board of Education to the level of importance of that of 
any other great Department of State. 

In reply, Mr. Аѕогітн said the Government always had in view the 
objects advocated by the hon. member. He did not see how they would 
be promoted by the suggestion made in the second part of his question. 


Scottish Electric Lighting Orders.—4 Select Committee of the 
House of Lords, presided over by Lord Clinton, last week decided to 
allow the Electrie Lighting Orders (No. 2) Bill to proceed. The bill 
relates to electricity supply undertakings in Ardrossan, Saltcoats and 
Cambuslang. 

Bath Electric Lighting Extension Bill.—On "Thursday last this 
bill, promoted by Bath Corporation, and which has already passed the 
House of Lords, was sent by the Examiner for second. reading in the 
House of Commons. 

Provisional Order {Confirmation Bills.—The unopposed bills to 
confirm the electrie lighting orders granted to Clevedon District Council 
and the Gorseinon Electric Light Co. were passed by the Chairman of 
Committees of the House of Lords last week, and ordered for third 
reading. | 

Miscellaneous ВШв.—Оп Monday in the House of Lords the 
Middlesbrough Corporation, Rhondda. Urban District. Council (Ттат- 
ways Extensions, е.) and Bradford Corporation Bills were read. the 
third time and passed. 

Royal Assent.—On Tuesday the Royal assent was given to the 
London Electric Railway A malgamation, Metropolitan Railway. Wimble- 
don & Sutton Railway, Baker-street and Wateloo Railway and other bills. 


E A 


LEGAL INTELLIGENCE. 


рие 
Limited Liability Companies and Private Generating Plant. 


In the Chancery Division on Tuesday, Mr. Justice Joyce heard a 
petition by the Hendon Paper Works Co. (Ltd.), of Sunderland, to 
sanction the extension of its objects in various ways, including the genc- 
ration of electrical power for the purposes of lighting and heating their 
works. | 

The application was opposed by the Town Council of Sunderland on 
the ground that by their provisional order of 1891 they had the sole 
right to supply electricity within the borough, and that the extension 
of the applicants’ powers as asked would enable them to finance or run 
an electric lishting company and so seriously depreciate the value of the 
Corporation's undertaking. | 

Having heard the arguments of counsel, his lordship made the order 
asked for by the company. 


— — 


Unfenced Machinery. —At Birmingham Police Court оп Friday, 
the Electric & Ordnance Accessories Co, were summoned for failing to 
have a machine fenced as required by the Factory Acts. 

It was stated that a youth named Thorneywork was engaged at a 
milling machine cutting metal, and on reaching to adjust an arm, which 
had not been protected by a guard, his sleeve was caught by the circular 
saw and his hand and arm severely lacerated. Mr. Gibbs, for the 
defence, submitted that the guard was not on the machine owing to the 
negligence of a workman. The clerk pointed out that defendants were 
not exempt on this ground unless they had secured a conviction against 
the workman, and an adjournment was granted to enable proceedings to 
be taken against the workman. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The governing body of the Northampton Polytechnic Institute 
London, invite early applications for the appointments of senior 
assistant in the electrical engineering department, to take charge 
of new electric generating station (salary 458. per week); junior 
assistant in electrical engineering department, chiefly to take charge 
of producer plant (28s. per week) ; second lecture assistant in elec- 
trical engineering department (£80 per annum) ; and assistant lec- 
turer and demonstrator in the mechanical engineering department 
(£120 per annum). The appointments will take effect after the 
summer vacation. Particulars from the office of the Institute or 
from the principal, Dr. R. Mullineux Walmsley. Sce advertisement. 


The Council of the University of Birmingham invite applications 
for the appointment of assistant lecturer and demonstrator in elec- 
trical engineering. Candidates must be graduates, and must have 
had experience in the test room of first-class electrical engineering 
firm. Stipend £150 рег annum. Applications to the secretary, Мг. 
Сео. Н. Morley, by Sept. 17. Sce an advertisement. 

Taunton Corporation require a borough electrical engineer. 
Commencing salary £200 and half pupils’ premiums. Applications 
to the Town Clerk by 9 a.m., Aug. 4. 

The Victoria Falls and Transvaal Power Co. require six shift 
engineers (£35 per month cach), three boiler house superintendents 
(£35 per month), six senior switchboard attendants (£25 per month), 
and six junior switchboard attendants (£21 per month). Applica- 
tions to the Secretary, 2, London Wall-buildings, London, Е.С. 

Applications will be received until Sept. 10 for appointment to 
the Henry Overton Wills Chair of Physics at Bristol University. 
Salary £600 per annum. Particulars from the Registrar. 

A lecturer in mechanical] engineering is required at Blackburn Muni- 
cipal Technical School. Salary £120 to £140. Forms from the 
Director of Education. Applications by Aug. 13. 


A teacher for evening classes m electrical engineering and mag- 
netism and electricity is wanted for the Gt. Eastern Railway Insti- 
tute, Stratford, London, Е. Applications by Aug. 2 to Mr. T. О. 
Mein, Loco. Works, Stratford. 

А sccond demonstrator in the department of chemistry is wanted 
at the City and Guilds of London Technical College, Finsbury, Е.С. 
Salary £100, rising to £150. Applications by Sept. 1 to Prof. В. 
Meldola, F.R.S. 

A lecturer in heat engines and in electricity applied to engineering is 
required for the Bedford Evening Institution. Salary (according to 
qualifications) up to £100 for the session (26 weeks). Applications to 
Mr. С. W. Kaye, Modern School, Bedford. 

A sub-station attendant is required for Stepney electricity depart- 
ment. Commencing salary 30s. por week. | 

A Canadian publishing house advertise for an experienced editor 
for an electrical journal. 


Alloa Council have appointed Mr. H. А. Tulloch as electrical 
envineer-in-charge of their electricity works, now in course of erec- 
tion. Mr. Tulloch has been five years with Bruce Peebles & Co. 
and was for some years resident engineer of the Electric Supply 
Corpn.’s station at Dalkeith. 


Mr. В. В. H. Craig. of Bermondsey, has been appointed as-istant 
electrical engineer to Watford District Council, Mr. G. D. Vickers, 
who had been appointed, having withdrawn his application. 

Mr. А. В. КШаг, formerly borough electrical engineer of Colchester, 
has been appointed by the Chinese Chartered Electrical Co. as chief 
electrical engineer of their electricity undertaking at Peking, China. 

Mr. J. Н. Havelock, A.M.I.. E. К. Liverpool, has been recom- 
mended to the Kent Education committee for appointment as 
assistant master in the electrical department at the Gillingham 
Technical Institute at a commencing salary of £120, 

The Engineering and Chemistry committee have unanimously 
agreed to recommend the governors of Robert Gordon's Technical 
College, Aberdeen, to appoint Mr. Alex. R. Horne, of Heriot Watt 
College, as head of the engineering department. "The salary is £500. 

Swansea Town Council on Wednesday appointed Dr. J. Mansergh 
Varley (principal of Devonport Technical School) as principal of 
Swansea Technical College, at а commencing salary of £500. Dr. 
Varley is 31 years of age. The final selection was made from the 
following six candidates :—A. B. Badger, M.A., B.Sc., J. Н. Grindley, 
D.Sc., W. J. Lineham, B.Sc., W. L. Templeton, M.A., J. Mansergh 
Varley, D.Sc., and J. H. Vincent, D.Sc. 
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On Tuesday Birmingham City Council approved the appointment training for those who intend, with or without gradua 
of Mr. Howard Foulds as secretary of their electric supply depart- | engineers, naval architects or architects and surve 
ment (referred to in our issue of July 15). who do not proceed to a University degree may t: 
not less than two years, leading to a certificate in en, 
EDUCATIONAL NOTICES. honours schools enable students to specialise in som: 


City and Guilds of London Institute.—The entrance examinations n i E opportunities are afforded for post gra 
of the City and Guilds Central Technical College, Exhibition-road, на rospectus of the faculty can be obta 


S.W., and the City and Guilds Technical College, Finsbury, E.C., т. 
are held in September, and the sessions commence in October. 

Both institutions provide courses of instruction in engineering, 
chemistry, mechanics and mathematics, &c. Particulars of entrance 
examinations, scholarships and courses of study may be obtained 
from the respective colleges or at the head offices of the Institute, 
Gresham College, Basinghall-street, London, E.C. The Central 
Technical College is intended for higher technical instruction for 
day students not under 16 years of age, preparing to become civil, 
mechanical or electrical engineers, chemical or other manufacturers 
and teachers. The college is a school of the University of London, 
and forms the engineering section of the Imperial College of Science. 
The courses of the study for the associateship of the Institute cover 
a period of three vears. 

The City and Guilds Technical College at Finsbury (London, E.C.) 
is designed for day students preparing to enter engineering and 
chemical industries and for those who have already served an 
apprenticeship and also for evening students. The day courses in 
mechanical or electrical engineering cover two years and those in 
chemistry three years. 


City and Guilds of London Institute.—At а meeting of the council 
on Wednesday the diploma of “ Associate of the City and Guilds of 
London Institute" was awarded to 80 matriculated third year 
students of the Central Technical College who have completed a 
full course of instruction as preseribed by the Council, viz., 50 in 
civil and mechanical engineering, 25 in electrical engineering and 5 
in chemistry. The following are the names of the students in elec- 
trical engineering :— 

J. D. Peattie (awarded Siemens Memorial Medal and Premium), 
M. de Angelis, W. S. G. Baker. W. Barre, P. В. Blamey, Н. Clark, H. M. 
Dunkerley, D. H. Green, W. C. Griffith, G. E. W. Hitchcock, А. Е. D. 
Kennard, G. Lambert, А. W. М. Maviby, P. A. McGee, D. J. МеНабоп, 
В. Е. Niven, N. J. Perryman, №. С. Pocock, №. С. №. Racker, N. N. 
R у L. L. Ruderman, J. MeL. Thornton, G. H. Tilly, Е. J. Vinsen, and 
G. Watts. 


In addition to the above, certificates have been awarded to 19 matri- 
ewlated third year students who have completed a full course of instruc- 
tion at the Central Technical Coilege and to 56 students who have com- 
pleted а full course of instruction at the Technical College, Finsbury. 

University of London. University College.—The 1910-11 session 
begins on Monday, Oct. 3. Students desirous of entering the faculty 
of engineering with the view of taking a full degree or diploma course 
must have passed the matriculation examination or some other 
examination accepted in its stead. The fee for the full three-year 
diploma course in. engineering, including the course for graduation 
(B.Sc.) in the faculty of engineering, is 120 guineas (payable in three 
instalments). Students who have already attained а sufficient 
standard may enter for a course occupying less than three years, and 
may obtain a general certificate of engineering after not less than two 
consecutive sessions. Graduates in science or engineering ог 
students who have done the work equivalent to a degree may Бе 
admitted to special courses of study or to prosecute original research. 
Full particulars from the secretary, Mr. Walter W. Seton, M.A., 
Intending students should communicate with the Provost as soon 
as possible, and in any case not later than Sept. 20. 


University of Birmingham.— The session 1910-11 commences on 
Monday, Oct. 3. The full courses in the engineering department 
extend over four years. and students who enter after matriculation 
and who pass successfully the examinations at the end of each year 
will be entitled to the degree of Bachelor of Science in the branch 
of engineering to which they devote themselves. The technical 
engineering classes include lectures on the strength of materials, 
theory of steam, gas and other heat engines, hydraulies, machine 
design, strength of structures and distribution of power, design of 
tools, prime motors, dvnamos, &c. The courses in civil engineering 
cover а wide rage. Lectures and demonstrations are given on all 
branches of electrical engineering and the electrical laboratory work 
comprises the testing of c.c. and a.c. machinery, instruments, meters, 
lamps and batteries and insulation and magnetic testing. The 
courses also include mathematics, physics, chemistry, geology and 
metallurgy. Syllabus, &c., from the Secretary. 

University of Liverpool.—The session 1910-11 commences оп 
Tuesday, Oct. 4. The courses of study in the faculty of engineering 
leading to the ordinary degree of Bachelor of Engineering extend over 
at least three years, and are so arranged as to afford a general scientific 


Wigan and Distriet Mining and Technical College 


ceived a copy of the calendar of this college for the 
session, which commences on Sept. 12. The book со 
interior and exterior views. "The contents include li 
bers of the governing body, the teaching staff (of v 
Rankin is the principal and Mr. H. G. Cotsworth 1 
electrical engineering department), the equipment 
tories and workshops, &c., and particulars of the 
sandwich system is adopted, а portion of each sum: 
in mines or mechanical or electrical engineering wor! 
are given of the curriculum in the departments of | 
matics, mechanical engineering. engineering and m: 
electrical physics, electrotechnics, chemistry of min 
assaying, coal and metalliferous mining, mine sur 
and mineralogy. There are also day apprentice : 
teacher department and special Saturday mining cla 
managers, firemen and shotlighters. The book is iss 
free. 


Northampton Polytechnic Institute (Гопдоп).— Г 


in the theory and practice of mechanical and elect! 
and electro-chemistry will commence on Monday, © 


The courses in mechanical engineering include speci: 


mobile and aeronautical engincering, and those in elect 
include specialisation in ratio-telegraphy. The entra 
takes place on Sept. 28 and 29. Three entrance schalir 
of £52 each will be offered for competition at the entra 
The courses include periods spent in commercial work: 
over four years. They also prepare for the degree of В. 
at the University of London, There are fall and part t 
branches of technical optics. Particulars as to fees, бо. 
at the Institute, Clerkenwell, E.C., or on application 


Dr. R. Mullineux Walmsley. 


Armstrong College, Newcastle-on-Tyne.—Tlie пс 
mences on Sept. 26. The matriculation examinatic 


Sept. 20-23. There are full courses of instructior 


niarine, civil and electrical engineering, naval arch 
metallurgy, agriculture, pure science, arts and lett 
from the secretary, Mr. К. Н. Pruen, M.A., Armstro 
castle-on-T yne. 

University of Glasgow.— The next session will com 


and end on March 23, 1911. In the department: 


mining and naval architecture students usually sp 
months in practical work, thus receiving their tram 
wich system. Prospectus of the course for the dez 
D.Sc. in engineering and syllabus of classes may be ‹ 
Assistant Clerk, Matriculation Office, The Universi 

University of Manchester.—A prospectus мун 
the lecture and Jaboratory courses in physics, pr 
the ordinary and honours degrees, will be forward 
to the Registrar. 


| BRITISH NOTES. 
Amersham.—The Uxbridge & District: Electric 
pose to transfer their undertaking to Callender's € 
are applying for a provsional order for Amersham 


Ashton-under-Lyne.—In a recent issue of a lo 
appeared an interesting letter advocating the use 
which appears to be available in the neighbc 
generation of electric current. 

The writer stated that there was sufficient. water 
waste within a mile of the Ashton tramway system, \ 
harnessed and utilised, would save the burning of х 
coal yearly. That power could be had at a capital ou 
£5 per horse-power and working 8,000 hours in the 
about 1,500,000 units yearly, and could be obtaine 
(including working expenses, interest and depreciation 
of Ashton there is (continued the writer) a situation м 
was also running to waste. That was (according to t 
power site provided by nature, for, in addition to the 
abundance of virgin coal on the spot (one or two sea 
surface). Some time ago the site could be had № 
which worked out at about 2s. per horse-power регу 
per ton could not compete with that power, as the 
into and out of turbines by its own gravity. Ther 
handle, fires to scale or cinders to clear away, соп: 
could with greater ease attend 2,000 н.р. (water) tha 
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саге of 500 n.r. (coal). The writer suggested that the Ashton Council 
should acquire а site. There was a very suitable one where some 
150 н.р. could be relied on 300 days in the year, the cost of developing 
and installing turbines would be from £600 to £700, the rent should not 
exceed £15. Power from that site would give 700,000 units yearly, 
and at a ]d. per unit would save the corporation £972 (estimating cost 
of Ashton's current at 1d. the unit), and would save the burning of some 
937 tons of coal yearly. 


Aston.—Mr. H. Ross Hooper held an inquiry on Friday last into 
the application of the Corporation for permission to borrow £23,500 
for the electricity department. 

The difference between the tenders received and the estimates caused 
a reduction of the amount to £23,105. Of this amount £12,515 is for 
plant and machinery, and £10,590 for mains and services, and the Council 
asked that £6,000 of the last-named amount should be spread over their 
requirements for the next two years—viz., £4,500 for mains and £1,500 
for services. 

The INSPECTOR said the profits last year were eminently satisfactory, 
but asked if anyone could show him where the advantage came in of 
transferring to the reduction of the rates £1,500 with one hand and 
borrowing £1,500 with the other for an expenditure for like services, 
which was continually going on. It was no advantage to the ratepayers 
and no advantage to the undertaking. To borrow money with one 
hand at 33 per cent., and to pay it out as а bonus with the other, meant 
that the ratepayers had to pay the 3$ per cent. 

Mr. Сорвісн (chairman of the Electricity committee) said they had 
acted in the interests of the ratepayers, the rates having been reduced 
in conscquence of the contributions from the electricity undertaking. 

Mr. Hooper said it was only the well-to-do people who got the benefit 
of the reduction at a cost to the general undertaking. He asked them 
to withdraw that item, or put it down to mains, making the total for 
that purpose £6,000. 

The latter suggestion was agreed to, and the inspector remarked that 
jn future cost of services would be debited to revenue. 


Ballyclare (Ireland).—The Council have decided to accept the offer 
of Messrs. Curran Bros. for supply of electric light in the town, sub- 
ject to a satisfactory agreement. 


Barnstaple.—The Council have adopted a minute of a special 
committee that ** further expenditure on account of advertising or 
exhibitions on electricity account is undesirable until satisfactory 
arrangements have been made for the proper display and supply of 
fittings and further facilities afforded for wiring the premises of 
prospeetive consumers." 

Coun. Warr said he understood the committee had made various 
attempts to get someone in the town to take up the supply of electric 
fittings, and wiring of premises generally, on similar lines to those 
followed by the gas company. They had been unsuccessful. The 
REN was still on the look-out. for an enterprising firm to undertake 

e work. 


Bermondsey (London).— The Finance committee report that they 
have considered the accounts for the year ended March 31, together 
with the estimates for the current year, of the Electricity and Street 
Lighting committee. 

The committee call the Council’s attention to the fact that. on the 
year's working, with an outstanding loan indebtedness of £152,973 the 
surplus іх only £43, against aa estimate of £500. In their opinion the 
result is partly due to the very low price at which energy is being sold, 
and they think it behoves the Council to be careful as to how the under- 
taking is managed in the future, more especially with regard to the 
incurring of further capital liability. The current year's surplus is esti- 
mated at £600. 


, Birmingham. The City Council on Tuesday authorised applica- 
tion by the Corporation for powers to construct and work a section 
of light railway in Beech-lane from the King's Head to the corner 
of Balden-road. and to complete it ready for inspection simultaneously 
with completion of the Hales Owen light railways, and to purchase 
the portion of the line between Balden-road and Quinton. 


Bradford.—At the Valley-road electricity works on Wednesday 
the formal starting took place of two new 3,000 kw. Curtis turbines 
and alternators. 
eine turbines take steam at 180 Ib. pressure per square inch and at 

» and utilise it until it is exhausted into the condenser at 13-5 Ib. 
pressure. The а.с. current generated is 6,600 volts. All the work has 
rs Pisis ү to specifications and designs prepared by Мг. Т. Roles, 
кые. Бу engineer. The principal contractors for the installation 
bines ane ee l'homson- Houston Co., of Rugby, who made the tur- 
were the W е and the sub-contractors for the condensing plant 
and ai ortmington Pump Co., who manufactured the condensers 

air and ventilating pumps; Thornton & Crebbin for the hydraulic 


accumulators and the main circulating pipes; Sheepbridge Coal & Iron 
Co. for pipes ; Pearn & Co. for footstep pumps; Aiton & Co. for the piping 
in the engine room; Babcock & Wilcox for steel steam pipes and sepa- 
rators, and Messrs. Brook, Hirst & Co. for switch pillars. Other con- 
tractors, directly responsible to the Corporation, were Henry Barrett & 
Sons, engine-room floor; T. Obank & Sons, foundations and masonry 
work; S. Parsons & Co., steel towers carrying the circulating water 
pipes; Stewarts & Lloyds, steam pipes; E. & W. H. Haley, cast-iron 
connecting pipes, &c; and Sloan & Davidson, staircase connecting 
engine room and basement floor levels. 

Brierfield.—The Council have decided to accept the offer of Ne!son 
Corporation to supply electrical energy in Brierfield for lighting at 
24d. and for power at 134. per unit. 


Camborne.—The Council have consented to an application by 
the Urban Electric Supply Co. for a provisional order for the Dol- 
coath Mine. 


Cardiff.—The Tramway committee have decided to purchase 130 
tramcar current meters at £3. 53. each. 


Chartered Institute of Patent Agents.—The qualifying examination 
of persons desirous of being registered as patent agents will be held in 
November next. А notice, giving particulars, appeared in the 
** Illustrated Official Journal (Patents) " of July 6, 1910, and a copy 
of the notice can be obtained from the Secretary of the Chartered 
Institute of Patent Agents, Staple Inn-buildings, London, W.C. 


Church Lighting.—The electric light was used for the first time in 
Christ Church, Epsom, on Sunday, July 17. The cost of the wiring 
and fitting was £120. 

Cirencester.—Mr. J. Н. Edmonds is applying for a provisional 
electric lighting order. 

Clutton (Bristol).—The Western Electric Distributing Corpn. have 
notified the Rural Council that they will apply for a provisional order, 


Coventry.—The Education committee are having three schools 
lighted electrically, and if the experiment is ‘satisfactory will also 
adopt electric lighting in other schools. 

Fleetwood.— Permission is being sought to permit the Council to 
proceed at once with extensions of their electricity undertaking. 
Large demands for current are in hand and new machinery will be 
required during the ensuing winter. 

Frodingham.—The Council have decided to go on with the electric 
lighting of the streets at Frodingham. 


Fulham (London).— The assessment of the electricity works and 
appurtenances, at present assessed at £2.850 gross and £1,900 rata- 
ble value, has been inserted in the new valuation list at £10,500 gross 
and £4,500 ratable value. 

Notice of objection will be given. London County Council have 
lodged notice of objection on the ground that the values should be 
£14.000 gross and £5,600 ratable. 

The Electricity committee propose to supply current to lamps in the 
halls and staircases of maisonettes at a fixed rate. In such cases hour 
meters are to be provided instead of the usual recording meter, and, 
estimating that 1,640 hours per annum will cover the use of one lamp, 
the charge at 31d. per unit, using an 8 c.p. carbon lamp. works out at 
lös. 9d. per lamp per annum. For all current consumed in excess of 
1,640 hours а further charge of 314. for every 30 hours, or portion of 30 
hours, will be made. 

Heston and Isleworth.—The Council have authorised the Elec- 
tricity committee to make arrangements with approved electrical 
contractors for the engagement of canvassers, to be paid Бу con- 
traetors, and to take instructions from the Council's electrical engi- 
ncer, the contractor to be paid a commission of 10s. per kilowatt 
for lighting and 5s. per kilowatt for power installations. 

Hindley.—The question of the revocation of the Council's electric 
lighting order has been postponed for 12 months by the Board of ' 
Trade. 

Gosport.— After July 31 the tramway routes are to be lighted by 
electricity instead of gas. 


Hindley.— The Board of Trade have granted an extension of one year 
for carrying out the provisions of the 1901 electric lighting order. 


Hospital Lighting.— Electric lighting is to supersede gas lighting at 
Hyde Corporation Hospital. 


Ilkeston.—At a recent meeting of the Council Mr. Coun. Moss 
asked whether the Corporation were prepared to consider an offer 
for the purchase of the tramway system. 

The Mayor, in reply, said it was a matter that could best be considered 
by the whole Council in committee, and a special meeting was accord- 
ingly held, when it was unanimously decided not to entertain any оНег 
for the disposal of the tramways. 

Several members pointed out that although the cars were not actually 
showing a profit they were a great boon to the ratepayers, and if the 
control went out of the hands of the Corporation the convenience of the 
public would be a minor consideration, The Mayor stated that since 
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the new manager, Mr. Stokes, had taken up his duties the service had 
been considerably improved and a great deal of reconstruction work 
carried out. There was every prospect of an improvement in the finan- 
cial position of the concern. During the nine months Mr. Stokes had 
been in llkeston he has reconstructed (wo route miles of overhead work 
and one mile of track. 

Inquest.—A verdict of accidentally electrocuted was returned at 
an inquest held at Blaydon last Saturday. A deputy overman named 
Barrett, aged 48. met his death at Blaydon Burn Colliery. 

According to the evidence, Barrett was engaged leading water in a 
drift of the mine when the telephone bell rang. Barrett attending the 
call, received a shock on taking hold of the receiver. He was unable 
to leave hold of the instrument, and was afterwards found lying dead. 
The head electrician, Mr. Hall, explained that a steam pipe had recently 
heen placed in the drift. Below this was an iron pipe, containing a 
cable for conducting a supply of electricity to the pick-sharpening shop. 
The steam pipe had evidently come in contact with the iron pipe, and the 
pressure had caused one of the joints to break, with the result that the 
insulation of the cable was damaged, and the current (250 volts) traversed 
the telephone wire. This was not suflicient to kill a man instantaneously 
and it was probably the continuousness of the current which had proved 
fatal to Barrett. 


Launceston.—The Council have asked the Board of Trade not to 
revoke their 1903 electric lighting order, as they are considering an 
electric lighting scheme submitted by Мг. J. A. Purves. 


London County Council.— At their meeting on Tuesday the Ccuncil 
adopted a report of the Finance committee in reference to loans to 
Islington Council for electricity mains. 

The report states that Islington Council has in hand unexpended 
balances amounting to £35,765, 2s. 74. in respect of loans for mains. 
The balances result from loans being obtained in advance of expendi- 
ture and the subsequent abandonment of some of the work, while other 
work for which the loans were granted has been carried out for less than 
the estimated cost, or has been deferred. The practice of the Borough 
Council in recent. years has been to obtain sanction to loans in respect 
of current. capital expenditure, but, instead of borrowing immediately 
under such sanctions, to utilise unspent balances of former loans. At 
the present time the borough Council has in hand unexercised sanctions 
to loans for electricity purposes amounting to £32,498. It appeared to 
us (continues the report) that this was far from satisfactory, and we 
communicated with the Borough Council; and the Borough Council 
guggest that the £35,765. 2s. 7d., should be repaid to the Council; and 
that the Borough Council should borrow from the Council, at a rate of 
interest equivalent, as nearly as might Бе, to the rates payable on the 
loans of which the unexpended balances form part, such an amount not 
exceeding the amount to be repaid as might be deemed necessary, and 
that for this purpose the sanctions in hand and those to be obtained for 
capital works executed in 1909-10 should be utilised. We suggest that 
the proposal of the Borough Council be agreed to. The rate of interest 
equivalent to the rates on the sum of 435.765. 25. 7d., now to be paid off, 
is £3. lis. 64. per cent. The total of the outstanding sanctions for 
electricity purposes is £32,498, and the Borough Council desires that 
the advance of this sum should now be made on the terms agreed, repay- 
ment. to be on the annuity system. 

" The Borough Council also has in hand a sum of 45.042 unspent in 
respect of a Joan of £7,468 (part of £45,206) for street lighting. advanced 
on Nov. 11, 1904, and it desires the Council to accept repayment of this 
sum in reduction of the loan. The total amount which the Borough 
Council wishes to repay is therefore 40.307. 25. 7d." 

The report. goes on to recommend that an arrangement on the lines 
proposed should be carried out, and the loan of £32,498 granted, to be 
repayable as to £3,942 for purchase of freehold property within 60 years, 
as to £10.204 for mains within 30 years. as to £9572 for machinery 
within 20 years, as to £3,685 for house services within 12 years, and as 
to £776 for mains, £3,200 for machinery, and £1,119 for meters within 
10 years 

L.C.C. Tramways.—London County Council has written Islington 
Council that, in view of the diffieulties which have arisen between 
the Hackney and Islington Councils and the County Council in con- 
nection with the proposed Ball's Pond-rd tramways, the County 
Council has decided not to proceed with the proposals contained in 
the London County Council (Tramways and Improvements) Bill. 
1910, with regard to the widening of that thoroughtare. 

The new section of tramway between Woolwich and Eltham, 
which is worked on the overhead trolley system with an overhead 
return wire, was inspected by Major Pringle and Мг. А. P. Trotter 
on Thursday and opened for traffic on Saturday. 


London Street Lighting —Holborn Borough Council have referred 
back a report by the Works and General Purposes committee 
recommending the acceptance of an offer by the Gas Light & Coke 
Co. to light the borough throughout by inverted incandescent burner 
gas lamps. The Council requested the committee to obtain com- 
petitive prices, 

Obituary.— The death is recorded on July 20 of Mr. Thomas Hurley 
(Messrs. Gent & Hurley). Ме. Hurley was in his 70th year. 


district give their consent. The Lancashire Electric I 
possess supply powers for the district. 

Personal.—Mr. А. S. Esslemont, who has been foi 
manager of the County of Durham Electric Power 
panies, will shortly resign this position in order to sp 
his time to the development of electro-metallurgical a 
cesses on Tyneside on behalf of the Neweastle-on-' 
Supply Co. 

Mr. Arthur Greenwood (Messrs. Greenwood & Bat 
appointed a director of the North Eastern Railway t 
vacancy caused by the death of Mr. Hy. ‘Tennant. 


Provisional Order Revocation.—The Board of Trade 
the Strood and Dartford (Rural Districts) Electric L 
1903, as from July 18. 


Sevenoaks.— Оп the recommendation of the Light 
(which has eonsidered Messrs. Mordey & Dawbarn's 
subject), the Council decided to apply for a provisiona 
ing order. 


Southend.—A L.G. Board inquiry was held on Tu 
applieation of the Corporation for permission to | 
for the electricity department. "The purposes for wl 
is required include the construction and equipmer 
stations to serve the Chalkwell and Southchurch d 
Was no opposition, 

Theft of Electricity At Manchester Police Court J 
of Second-avenue, Trafford Park, was fined 20s. 
fraudulently using electricity. the property of the ' 
& Light Supply (Ltd.), to the value of £1. 38. It^ 
the prepayment meter was 73 tokens short (eacl 
31d... The meter was found to be in perfect orc 
admitted having inserted a wire, but said it was do 
He had only done what others had done when the 
any light. 

Torquay.—Mr. Н. Ross Hooper held an inquiry о 
the application of the Corporation to borrow, amor 
£3.500 for their electricity department. 

The town clerk (Mr. Е. S. Нех) explained that the mc 
for the extension of the lighting mains to Chelston, to p 
extensions and to cover excess expenditure of $525. | 
increase the amount applied for to £4,500, and the inqi 


Walsall.—'The Council on Tuesday adopted a те 
tricity committee recommending additions to the | 
trieity works and extensions of mains to Birch 
Bloxwich. ata cost of £23,225. The proposal to build 
station has been abandoned. 


Walthamstow.—The Council are applying for san 
£1.838 for mains extensions, house services, &c. 


West Нат.— Мг. H. Ross Hooper held an inqui 
into an application by the Corporation for perm 
£53,500 for the electricity undertaking. 

It was stated that there were overdrafts on capital a 
The capital expenditure on the undertaking to M 
£400,668, of which £15,553 had been contributed out 
Elvey Robb representing the India Rubber, Gutta P 
Works Co., large ratepayers in the borough, said his с 
an action against the Corporation, who had given tl 
that this inquiry was to be held. He questioned 
borough electrical engineer, as to the poliey of sup 
sumers at 1-374. per unit, and Mr. Couzens maintaine 
ficial to the undertaking. The inspector eventually s: 
to the L.G. Board, and leave it to them to decide i 
should be held. 

Wireless Telegraph Notes.—Whether or not i 
correct that. the notorious Dr. Crippen and Miss 
board the * Montrose" when she reaches Ca 
the arrest takes place in mid-occan, it is to the ere 
graphy that it has been the means of placing the ү 
which would have been impossible only a few 
future has many added terrors for the criminal. 
graphy places a powerful weapon in the hands of 
rities. | 
In another direction this week wireless teleg 
the highest purpose. 83 passengers and 125 me 
of the South Pacific Line steamer ‘ Momus," bout 
from New York, were threatened with a terrible ¢ 
vessel caught fire, owing, it is said, to the carclesst 
and but for the wireless apparatus on board. all 
lost. А sister ship, the “ Comus,” on the returt 
the signal for help and was able to give ample ass 


Workhouse Lighting.—The Canterbury Guardi 


Oldham.—The Corporation are prepared to give a supply of elec- | 
the question of lighting the workhouse electrically 


tricity to Alt in the Limehurst area, provided the Council of the latter 
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* Electrical °° Bowls.—The first annual bowling competition on a 
green constructed in a portion of the works yard of the St. Helens 
Cable Co., at Warrington, took place on Saturday. "There were 84 
entries, and the prizes were sets of bowls presented by Mr. T. O. 
Callender and Mr. James Taylor, directors. The green, which was 
laid out by the staff, accommodates six games simultaneously. 


Football.—The Electrical Football League have a few vacancies 
for clubs connected with the electrical industries. Particulars 
from Mr. C. Phillips, 140, Minet-avenue, Harlesden, N.W. Referees 
with vacant dates please write to Mr. Fraser, 100, Bishop-road, 
Fulham, S.W. 


COLONIAL AND FOREIGN NOTES. 


Brazil.—The “ Financial Times" contains particulars of a con- 
cession for electricity supply stated to have been granted to the 
Brazilian Electric Power Co. 

The right to commence the supply of current generated by water power 
does not come into force until June 7, 1915 (the date upon which the con- 
cession held by the Rio de Janeiro Tramway, Light & Power Co. ex pires), 
unless the exclusive rights of the Rio de Janeiro company are previously 
extinguished. The latter, a Canadian company, is the only one at pre- 
sent in the field, and theconcession to the Brazilian Company has been 
granted by the Prefecture of the Federal District of Rio de Janeiro, in 
accordance with the policy of free competition recently re-affirmed in a 
message delivered by the President of the Republic. The period of the 
new concession is 24 years. 

Upon subsequent inquiry from the secretary of the Rio de Janeiro 
Tramway, Light & Power Co., the '** Financial Times ” learns that 
the Directors of that company have obtained an injunction in the 
High Court of the Brazilian Republic restraining any interference 
with their rights, and that the Prefect has. as a result of representa- 
tions made by the Tramway Со. stated that he will protect their 
rights and restrain others from infringing their concession, The 
validity of the rights to which the parent company lays claim 
through its subsidiaries has been tested on various occasions in the 
Brazilian Courts, and in every case the verdiet has been given in 
the company's favour. 

Chili.—Consul E. К. Hudson, in his report on the trade of Iquique 
in 1909, intimates that the articles used in connection with the Chili 
nitrate industry include boilers, cooling tanks, electric light plants, 
light portable railways, &с. 

Cuba.— The imports during 1907.8 included electric lamps. valued 
at $35,217 from the U.S.A. and from other countries $8.821. 


Customs Duties.— A recent supplement to the Australian Customs 
Tariff Guide states that it has been decided that insulated bolts for 
fastening trolley wires to the wire supports, jars (other than glass) 
and zines for electric cells, and vuleanite cells for galvanic cautery 
batteries are subject to an import duty of 17} per cent. (British 
goods 10 per cent.) ; on paper discs for antiseptic attachments for 
telephone transmitters the duty is 30 per cent. (British 25 per cent.), 
While metal frames for the same attachments and electric valves 
for protection against resonance (British or other) are duty free. 
On tramear platform gongs and sand boxes for tramcars the duty is 
35 per cent. (British 30 per cent.) 


A recent cireular of the Servian Miaister of Finance determines 
that No. 645 of the Servian Tariff of import duties (the duty being 
75 dinars per 100 kilogs.) includes all electric light fittings not men- 
tioned elsewhere (whether mounted or not). the only exception being 
porcelain insulators combined with iron and keys; and that the 
second paragraph of the same number (120 dinars per 100 kilogs.) 
includes Geissler and other similar tubes and lenses for Rontgen 
rays and other purposes, 


India.—' Indian Enyinecring 7 says the construction of the Mus- 
soorie electric tramways will be undertaken shortly. 

А trial of electric light has heen made in the Mall, Simla, with a view to 
ascertaining the cost of lighting the station electrically. The munici- 
pality have obtained a licence under the Indian Electricity Act. 

The “ Indian and Eastern. Engineer " states that Lahore Municipal 
committee Will shortly consider $ scheme for lighting the ену and the 
civil lines clectrically, 

The 1909 report of the Railway Board states that 480 railway carriages 
were fitted for electric lichting and 778 for gas during the year, making a 
total of 15,237 fitted for clectrivity or gas and leaving 5,071 not fitted. 

Japan.— Acting Consul A. В. Firth says applications have been 
addressed to the Formosan Government by three rival groups for а 
concession for the construction of electric street railways in the city 
of Taihoku, which has a population of 84,000. 


Mexico.—The report of Consul-General Stringer states that British 
capital has been invested on the Conchos River, near Santa Rosalia. 
for impounding the water of that river by a great dam, and it 13 
intended to develop some 30,000 н.в. for the mining districts of Naica, 
Almolya, Parral, Santa Barbara and ad joining places, and to carry 
out irrigation work, The preliminary work is in hand. 


Vice-Consul С. С. Scobell says that Chihuahua offers to capitalists who 
are interested in mining or industrial enterprises great opportunities for 
investment. It has waterfalls and great resources in minerals. The 
State Government. is in communication with almost every part of the 
State through an efficient system of telegraphy. 

Viee-Consul Р. С. Holms (Guadalajara) says the introduction of 
electric power into the Hostotipaquillo district at £10 per horse-power per 
annum will enable immense reserves of low-grade ore to be utilised. 
Steam power formerly cost over £25 per horse-power. An amalgamation 
of power interests has resulted in the formation of the Chapala Electric 
& Irrigation Co., with a capital of $14,000,000 (Mexican currency). The 
Federal Government lends the company $3,000,000 (£300,000) for con- 
structing a dyke across a portion of Lake Chapala, which will be the first. 
step towards reclaiming about 123,500 acres, with a value of $12,500,000 
(£1,250,000), The company has concessions which will enable it to 
generate over 100,000 n.p. from the Santiago River, an effluent from Lake 
Chapala. Power sells at from $100 (£10) to $125 (£12. 10s.) per horse- 
power per annum. Mining districts will absorb a fair amount of power 
in the Hostotipaquillo and other camps. The company will supply 
Guadalajara with power, and a contract has been signed to run trans- 
mission lines and power to the city of Aguascalientes, while it 18 possible 
that power may also be carried as far as Zacatecas, 

Vice-Consul В. M. Cormack (Guanajuato) says a British subject owns 
а large clectric light and power plant at Colaya, from which power and 
light is supplied to several neighbouring towns. The Guanajuato Power 
& Electric Co., who control the electrical situation in the States of Guana- 
juato, Michoacan and San Luis Potosi, have recently placed some 
$800,000 gold (£80,000) in bonds in the United Kingdom. This com- 
pany (with its subsidiary companies) have recently purchased many of the 
principal lighting and power plants in the State, and are promoting agri- 
culture by means of electrical pumping for irrigation. 

South Africa.— The “ South African Mining Journal " of June 25 
states that Mr. Howard Pim has obtained, on behalf of the Trans- 
vaal Hydraulic Power Synd. а licence for the installation and work- 
ing of an electric generating station, at Tweefontein, district of 
Middelburg. 

The station is to use small and second class coal from the Tweefon- 
tein colliery, and is to obtain its water from storage reservoirs on the 
Olifants River and the Zaaiwater and Piet Spruits. It is proposed to 
form a company with a nominal capital of £926,000 to take over the 
undertaking. Power will be taken from the new station for electro- 
chemical works to be established at Tweefontein for the manufacture of 
nitric acid, cyanide, calcium carbide, fertilisers and other chemicals. 

Klerksdorp Council have adopted a scheme for electricity supply, 
estimated to cost £9,500. Duplicate generating plant is to be installed. 

Turkey.—'l'he Belgian Vice-Consul at Tripoli (Syria) states that 
Tripoli municipality are considering the question of the erection of 
an electric gencrating station for lighting purposes and the construc- 
tion of electric tramways and a telephone system. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Accrington.—The accounts of the electricity department гог the 
year ended March show capital expenditure £74,989 (increase 
£3,345). The amount borrowed is £74,989, of which £54,888 is 
outstanding. 

Income was £16,641, gross profit £7,416 (9-9 per cent. on the capital 
outlay). Interest and redemption required £5,469, leaving net profit 
£1.947, which (with a balance of £866 brought forward) has been appro- 
prated as follows :—Depreciation and renewals £500. repayment. of 
part of cost of 1890 Provisional Order £464, first instalment in repay- 
ment of deticiencies in previous years £140, cost of installations of wiring, 
meters, motors, economisers, pipework, paving and cost of Church Pro- 
Visional Order, £1,709. The amount at credit of depreciation and 
renewals is £3,015. Units generated were 3.077.839. Private con- 
sumers took 1,779,795 (1,973,280), public lamps 37,574 (38.818) and 
tramways 1,063,299 (960,514). Working expenses were 0-768d. (0-673d.) 
per unit (including an increase of local rates of $599). The maximum 
supply demanded was 1,338 kw. 

Bristol, —'l'he accounts of the electricity department for the year 
to March 25 show capital expenditure £821,052 (increase £10,304), 
£798.108 has been borrowed,and the amount repaid and in redemption 
fund is £178.410. 

Revenue was £79.572 (compared with £81,390), working and general 
expenses were £36,751 (£38,226), gross profit was £42,821] (£43,164), to 
which are added £2,346 refunded on adjustment of income tax and £97 
transferred from redemption and sinking fund (No. 2) account. Dividends 
on stock, interest on loans, &c., required £22,082, repayment of capital 
£22.102, and £3.109 has been placed to reserve for renewals, the net 
result being a deficiency for the year of £2,030 (compared with £305). 
There is, however, а balance in hand from last account £6,230, so that 
£4,042 remains to carry forward. Units sold were 814.237 (increase 
31.419). There are 3,388 consumers (increase 170), and the total con- 
nections are equivalent to 521,124 30 watt lamps (compared with 502,209). 
The total maximum demand was 5,729 Ку. The metallic filament lamp 
has obviated the necessity of increased capital expenditure (except. for 
connecting and supplying new consumers), but it has considerably 
reduced the revenue. Power connections increased by over 650 H.P. 
The load factor has fallen from 17-23 to 19-22. Costs have been slightly 
lowered, and it is believed the reduction in revenue due to the introduce 
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tion of the metallic filament lamp has now reached its limit, and that an 
increased consumption may be looked for each year. 

The report and accounts were adopted by the Council on Tuesday when 
Ald. Pearson said he had no doubt he would in 1911 submit a better 
report. The present position was an abnormal one, brought about Бу a 
change whieh must ultimately be for the good of the undertaking. He 
quoted instances in which there had been great reductions in the amounts 
of the accounts of individual consumers. They had in the sinking fund 
or in the shape of machinery paid for out of revenue £216,981, and he 
thought it would be difficult to find any company carrying on business on 
similar lines that could say that in 15 years 25 per cent. of the total 

capital was in its own works or in the sinking fund. 


Carlisle.—' Тһе accounts of the electricity department for the 
year to March last show capital expenditure £70,360 (increase 
£6,164). The oustanding loans are £53,915, including £3.241, the 


amount of loans fund overdrawn. The total amount of loans raised 
is £75,084. 

Income was £12,852 and expenditure (including £52 insurance and 
£44 allowance for bad Ососз) £4,933. Gross profit was 57.019. Net 
profit was £3,057 (an increase of over £800). Units generated were 
1.557,487 (increase 170,234), public lamps took 72,720 (75,721), private 
consumers (including traction) 1,226,277, the increase in the power and 
private lighting demands being 154.455 and 8,459 respectively, and the 
decrease in the traction demand 4,428. 

The report of Mr. S. Т. Allen (borough electrical engineer) states that 
Carlisle takes fourth place amongst local authorities’ undertakings in 
regard to the proportion of gross profit to capital expended (11-77 per 
eent.). There have been no engine failures during the year, and the 
general supply has been maintained without interruption. Motors 
aggregating about 90 н.р. were connected during the year, and appli- 
сайла were received for about 600 н.р. The motors connected total 
over 250, with a total power of over 600 n.r. Connections to the mains 
increased during the year by 4.254 (equivalent) 30-watt lamps. There 
were put in at the works during the year a coal bunker, with coal-hand- 
ling gear, automatic stokers to each boiler (not quite completed at end 
of financial year), superheaters, two boiler feed ranges re-erected in sight 
above the boilers, and a new steam turbine set. The last mentioned 
showed an improvement on the maker's guarantee figures. Fuel cost 
0-24d. (compared. with 0-30d.) per unit sold, total works costs were 
056d. (0:70d.) and total, including rates and taxes, management and 
insurance, 0.874. (1-04d.) 


Chesterfield. Тһе accounts of the Corporation tramways depart- 
ment for the vear ended March last show capital expenditure £60.575 
(no increase), £70,500 has been borrowed and £6.800 repaid. besides 
a contribution of £1,600 towards the cost of the Corporation Tram- 

ways Improvement Act, 1904. 

Revenue was £11,859, working expenses £7,402, sinking fund contri- 
bution, interest, &c., amounted to £4.529, the net surplus being £26, 
Passengers carried were 2.430.326, car miles run 281,006, and units of 
current used 374,823, equal to 1-3 units per ear mile. ‘Total revenue was 
10-124. (compared with 9:514. in previous year). Total costs (ine hiding 
power) were 6:317 (exclusive of capital charges). Reserve fund stands 
at £3,653, or I7 per cent. on the total capital expenditure. 


Manchester.— The accounts of the electricity department show 
capital expenditure £2,678.630, ап increase of £111.92£ during the 
past year. The loan debt stands at £1.970.112, the amount of 
loans redeemed by sinking fund being £617,133. 

The income during the year ended March last was £374.479 (compared 
with £367,2 HE in previous усаг), and expenditure was £181,398 (against 
£184,030). 3.822 (£21,495) was placed to renewals suspense account 
and £169.2 M. (£161.706) carried to net. revenue. account. Interest 
required £69,311. (£67,966), sinking fund £82,168 (£75,913), and instal- 
ment of loan repaid £6.198 (56.031). £183 (£403) has been placed to 
reserve and the net profit is £12.000 (as in previous year). This has been 
devoted to relief of rates. Units generated were 95,542,254 (88,766,232), 
private consumers took 42,886,223 (37,150,022), public lamps 144,696 
(99,593) and traction. 28.526,468 (29.675.249). The total maximum 
demand for lighting and power was 24,193 kw. (20,956 kw.) and for 
traction 9.592 kw. (10.162 kw.). 

The report of the Electricity committee states that the Tudor battery 
scheme at Dickinson-street and Bloom-street. stations is in successful 
operation and the Contraflo condensing plants have also been satis- 
factorily installed. The large extensions of steam plant and accessories 
at Stuart-street station have been brought to a satisfactory conclusion, 
substantial improvements in the h.-t. switchboards having been etlected 
and the works in connection with obtaining an independent water 
supply for the station are almost complete. "The net addition to mains 
during the year is 16 miles 1,242 yds. The efficiency of the distributing 
system was 82-02 per cent. 


Stafford.—The accounts of the electricity department for the 
year ended March last show capital expenditure £32.500 (no increase 
during the year) and the loans outstanding amount to £23.137. 

Revenue was £4,.344, working and general expenses £1.865, gross 
protit £2,479 (compared with £2.465). and after meeting capital charges 
the net profit was £374, of which £341 has been placed to depreciation 
fund. Units generated were 509.016 (compared with 505,139 in previous 

year), private consumers took 381,375 (371,688) and the public lamps 
Ч 635 (8.665). The number of (equivalent) 8 c.p. lamps connected. is 
25.406 and motors connected 74 ( 316 н. Р.). The total maximum 
demand was 280 kw. (against 290 kw.) 
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кы ccc TEE I ере Wells.—' The accounts of the electricit 
for the year ended March show capital expenditure £58 
£3.887). 

Revenue was £13.728, working and general expenses £) 
profit £5,079. Contributions to loans fund required £4. 
gage loan £089; total £5,364. Units generated were 1.0 
.lamps consumed. 253. T (estimated) апа private cons 
The number of lamps connected is 70.681 (increase 3.8 
maximum demand was 569 kw. (648 kw.). 

The resident engineer (Mr. J. W. Beauchamp) states t 
1909, the department has been under fresh managemer 
turbine, ordered by the consulting engineer, and the me 
(now being supplemented by à second one) were put int 
sive repairs to the whole of the plant were carried out. 
coal and oil amounting to nearly £700 was etfected, th 
taken after correction for decrease in units generated. 
falling off in lighting revenue was experienced as а rest 
use of metal filament lamps. The use of these lamps v 
transformers is practically universal here on all new work 
of 434. per unit under these conditions makes competiti 
Эм. 74. рег 1.900) comparatively easy. Some installati 
put in on the " Stannos " system, and changes in me 
charges have been made in order to reduce the first cost 
to consumers. Metal filament lamps are used for stree 
the older type of open arc lamps are being replaced by hiv 
metal filament lamps. The electric lighting of the schools 
is now receiving consideration. 


TRADE NOTES AND NOTICE 


TENDERS INVITED. 


Tenders are invited up to Sept. 7 for supply of Latter 
glassware to the Postmaster-General’s Department in 
Tender forms and specifications from the Official Sect 
Britain of the Commonwealth of Australia, 72, 
London, S.W. See also an advertisement. 


Tenders are invited up to Aug. 30 for supply of tele; 
phone material to the Postmaster-General's Departme 
Tender forms and specitieations from the office of t 
missioner for the Commonwealth. See also an adverti 


Tenders are invited for the supply of 3 tons 2 ew 
copper cables to the Corporation of MELBOURNE (Aust! 
cations form of tender, &e., from the Agents of the 
Messrs. Mellwraith, McEacharn & Co., Proprietary ( 
square-buildings, London. E.C., to whom tenders by 
See also an advertisement. 


NEWPORT (Mon.) Electricity and Tramways со 
tenders for supply of carbon filament electric lamps. 
(British made), Наше arc lamp carbons for Excello a 
lamps. and а.-с. and 4.-с. two-rate and prepayment 
the ensuing 12 months, Specification. and sche: 
borough electrical engineer and tramway manager, ? 
Bishop. MLE. Tenders to the Town Clerk, To 
port, Mon., by first post Aug. 15. 


Гохрох County Council invite tenders for the wit 
for electric lighting of the second section of the ce: 
depot. Woolwich-road. Specifications, &с.. from tli 
Council, County Hall, Spring-gardens, S.W. Tende 
Tuesday, Aug. 30. 


MANCHESTER Electricity committee want tenders 1 
for supply and erection of induced draught plant a 
generating station. Specifications, &c., from Mr. 
Town Hall, Manchester. 


CHELMSFORD Education committee want tenders 
electric light wiring at Trinity-road school. Forms, 
W. H. Pertwee, London-road, Chelmsford. 


Tenders are wanted by noon Aug. 2 for the elect 
the Royal Hospital for Incurables, DONNYBROOK, ] 
fication from Mr. T. Tomlinson, 15, Beresford- place, 


EDINBURGH Sehool Board want tenders by Aug. 2 
lighting of the Royal High School. Specifications 
Thomson, 11. Randolph- place, Edinburgh, 

Tenders will be received by the Minister of Tele; 
WELLINGTON (N.Z.), until noon Dec. 15 for supply : 
installations of wireless telegraphy at or near (1) Dot 
Gisborne, (3) Саре Farewell. (4) Sumner, near. Chi 
(5) Bluff. Specifications, &е., from 13, Victoria-s 


S.W. 


The Deputy Postm: uster-General, BRISBANE, will 
until noon Sept. 7 for supply of glass cells, corks 
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porous cups for batteries. battery material, chemicals. &e. Speci- 
fications, &c., from the High Commissioner for the Australian Com- 
monwealth, London. Local representation is necessary. 

The Deputy Postmaster-General, MELBovRNE (Victoria), will 
receive tenders until 3 p.m. Aug. 30 for supply of electrical sundries. 
insulators, wire and sulphate of magnesia. Local representation 
necessary. Further particulars from 72, Victoria-street, London, S. W. 


The SECRETARY OF STATE FOR INDIA requires tenders by 2 p.m. 
Aug. 3 for supply of overhead floating staging and electrically-driven 
water supply pumps. Conditions, &c., from the Director-General of 
Stores, India Office. | 

The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. А deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be scen at 
73, Basinghall-street, London, Е.С. 

Tenders will be received at the French Government Telegraph 
Department, Rue de Grenelle. Paris, on Aug. 6 for supply of 150 
tons of 2 mm. and 100 tons of 3 mm. bi-metallic wire. 

CoPENHAGEN Lighting Department want tenders by noon Aug. 2 
for the supply of electricity meters and by noon Aug. 4 for 11 months' 
supply of cables for their d.c. system. Specifications, бе. (in 
Danish), may be seen at 73, Basinghall-street, London, Е.С. 


The Italian State Railways Administration, 16, Via Ludovici, ROME, 
want tenders by Aug. 22 for supply of 584,000 common carbons for 
аге lamps. Only firms on list kept by administration are generally 
allowed to tender. Local representation is practically necessary. 


Tenders will be received at Spezia and Venice until 11 a.m. Aug. 
13 for supply of electric wires and cables to the ITALIAN STATE КА 
ways Administration. Specification (in Italian) at 73, Basinghall- 
street, London, Е.С. Only firms on Government list are usually 
allowed to tender. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council have accepted the following tenders :— 

Dick, Kerr & Co. (lowest tender), for platelaying of tramways from 
Battersea Park-road to Kings-road, Chelsea, £21,029. 12s. 2d. (Five 
tenders were received; highest &23.783. 105. 4d. Chief engineer's 
estimate, £22,353. Из.) 

Ernest Scott & Mountain (lowest) for supply of electric winch for 
Forest Hill substation, £135. Is. 6d. (Five tenders received ; highest 
£202. Chief oflicer's estimate, £143.) 

К. Mountford (Ltd.) (lowest) for 266 standard door Jocks for 133 sets 
of draught screens on electrie cars, 7s. each, less 24 рег cent. Total 
£90. 15s. 64. (Six tenders received ; highest 105. 6d., less 24 per cent. 
Chief officer's estimate £95.) | 

For deal paving blocks at per 1.000: Burt, Boulton & Haywood 
(£6. 25. Gd. to £6. 178. 94.), Improved Wood Pavement Co. £6. 25. 6d. to 
£6. 155.) 

For Jarrah wood blocks at per 1.000: Millars Karri & Jarrah Co. 
(£5. 10s. 6d. to £10. 18s. 3d.), and Wm. Griffiths & Co. (£5. 9s. to £10. L6s.) 

Stepney (London) Council have accepted the tenders of the 
General Electrie Co, for a power switehboard and of W. White & Co. 
for a lighting switchboard, The following were the tenderers and 
their amounts for the power and lighting boards respectively : 
Edison & Swan Co., £123. 9s. and £12; Kelvin & James White 
(informal), £130. 25. and £21. 8s. ; General Electric Co., £142 and 
£22; Elliott Bros., £144. 103. and £22. 5s. ; W. White & Co., £154 
and £16. А. W. Penrose & Co. (both boards), £164 ; Crompton & 
Co. (both boards), £192. 

| Bermondsey (London) Council has accepted the following ten. 
Gers ;— 
R Loudon Bros., lathe, £45, and “ champion ” forge, £6. 79. 6d. ; Nelson 
Ы pillar drilling machine, £29. 10s. ; J. Howden & Co., spare piston 

OUR complete with rings, £2]. 

Leicester Corporation have aecepted the tenders of Willans & 
Robinson for a steam turbine and Siemens generator, £7,353 ; Yates 
& Thom for steam-raising plant at 2.686; Bowles & Son for ex- 
tension of power station, £3,118 ; and Cross & Cross for steel roof 
trusses, £150. 135, 8d. 

Fulham (London) Council have accepted the tender of the Elec- 
trical Co. for 150 electricity meters (3. 5 and 10 ampere at £1 each. 
25 ampere £1. 3s., 50 ampere £1. 4s., 75 ampere £1. 9s., 100 ampere 
£l. 115, 6d.) ; total £153. 105. 

| Littleborough Council have accepted the tender of W. T. Henley's 
Со. for Lt. feeders and distributors and the ercetion of a transformer 
kiosk and supply of transformers and su b-station switchgear. 

Hornsey Education committee have accepted the tender of F 
Bervan & Co. for the wiring, &c., for the electrie light of Stroud Green 
school at £224. 17s, 2d. 


Arc Lamp Co. for 13 arc lamps at £104. 5s., and of Siemens Bros. 
Dynamo Works for an ampere-meter. 

Hammersmith (London) Council have accepted the tender of the 
Standard Cable Со. for 2,500 yds. of 0-025 1.4. service cable at £181. 


BUSINESS NOTICES. 

John Allen Plumb and Fredk. Wm. Horsfield. electrical engineers, 
64, Newman-street, W., and 62, Argyle-road, Tottenham, N., 
London, have dissolved partnership. 

Dr. Alb. Lessing, of the Carbon Works. Nurnberg. announces that, 
in order to give the fullest technical attention to inquiries, he has 
withdrawn his London agency for the electrodes department, and 
invites those interested to communicate direct with the head office 
at Nurnberg. 

We are informed that Mr. Henry W. Bowden and Mr. William 
Boby have entered into partnership as consulting engineers at Salis- 
bury House, London, Ю.С. Mr. Bowden retains his offices at 30, 
Cravea-strect, Strand, W.C., for the present. 

Messrs. Siemens Bros. Dynamo Works announce that their works 
at Tyssen-street, Dalston, London, N.E., will be closed during 
August Bank Holiday week, and that only urgent business can be 
attended to. 

Messrs. Everett, Edycumbe & Co. intimate that their works at 
Hendon will be closed during the whole of next week, and that urgent 
matters should be addressed to 117, Victoria-street, Westminster, 
S.W. Goods can only be received at the works. 


The partnership between G. H. Bowden, F. C. Anderson and C. A. 
Atchlay, electrical envineers, London and Glasgow, has been dis- 
solved. ——————— 

Plant for Sale.—Two gas driven alternator sets of 250 kw. cach 
are advertised for sale. 

Dewsbury Corporation invite offers for on? steam engine with 
two dvnamos coupled to it. and also switchboard panel and 
resistances. The engine is of Willans & Robinson's make, two 
Е compound 450 revs. per min. and built for 150 Ib. pressure at stop 
valve. The dynamos are of Crompton’s make, of 15 kw. елей, and 
work at d.c. pressure of 220-250 volts. Can be seen running. Par- 
tieulars from the borough electrical engineer. Мг. В. H. Campion. 
Offers to the Chairman, Electricity and Tramways committee, 93, 
Bradford-road, Dewsbury. See also an advertisemeat. 

Patents Development.—The proprietors of patents No. 18.408/1006. 
for “Improvements in electric insulators for h.-t. conductors." 
and No. 23,878 1900 for “Improvements m process of and 
mechanism for separation of conductors from non-econductors,” 
desire to enter into arrangements for exploiting same in this 
country, Communications to Messrs. Haseltine, Like & Co., 7 
and 8, Southampton buildings, London, W.C. 


Old Type Arc Lamps.— Messrs. Н. G. Maver & Co., 67. Aldersgate- 
street, London, invite those who are thinking of scrapping their old 
open type are lamps to apply for samples of their new Раша flame 
carbons suitable for these lamps. 

Childs’ Lifts.—Me:ssrs. J. С. Childs & Co., of Willesden, have re- 
cently been making a large number of electrically worked lifts, 
Recent orders for this class of apparatus include 15 lifts for the 
Admiralty, of which nine are installed on. H.M.S. ** Lion " and six 
оп H.M.S. “ Orion." The lifts are controlled by push button appa- 
ratus, and are designed for both passenger and goods service. They 
work up and down the ventilating shafts, The same firm has also 
installed а 15 ewt. goods lift for the Lancashire & Yorkshire Railway 
at Waterloo Station, Liverpool, and two 1-ton goods lifts for the Gre it 
Western and Midland Railway Joint Committee at Worcester station, 
We understand that this firm are opening new works to cope with the 
increasing business of the lift and wind turbine departments. 


Electrical Heating of Rooms.—Mr. S. L. В. Price forwards a 
pamphlet dealing with a system of electrical heating which is specially 
intended for use in warming glasshouses and other similar places, 
The method adopted is that of surrounding the area to be dealt with 
hy a series of electrical tube heaters, or in drawing air over one or 
more heaters and circulating by a fan. In this way. it is claimed, an 
even heat is obtained, while the advantages of cheapness, security 
and speed are also secured. It is said to require ! watt-hour to raise 
l cubic ft. of air 5 Е. 7 

Tuition by Correspondence.— From the Tutorial Press (Ltd.), Cam- 
bridge and London, мае received a copy of the Matriculation Direc 
tory (No. 55, June. 1910), of the University Correspondence College 
On previous occasions we have referred to the good work done by this 
college and its staff of teachers The Directory, which has been care- 
fully prepared and edited. gives particulars of the various courses of in- 
struction for the examinations of the University of London. and there 
are useful articles on text-books, courses of reading. Ке. The questions 


Southend Corporation have accepted the tenders of the Jandus ` set at the June matriculation examination of the University of 
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London. together with model solutions, are given. Those who are 
desirous of graduating at the University of London should procure a 
copy. The published prie? is ls. net. 

Electricity Supply at Tunbridge Wells.—We have received from 
the Tunbridge Wells Electric Supply Department a well-illustrated 
pamphlet showing the uses to which electricity can be put. This is 
evidently intended for distribution amongst both actual and pro- 
spective consumers. И begins with an interesting historical descrip- 
tion of the Tunbridge Wells works, and goes on to deal with the 
advantages of electrie lighting by metal filament lamps. while details 
of new electric heating apparatus and the economies which may be 
effected by using this agent for both heating and cooking are also 
given. Modern shop-lighting by are lamps and the uses of elec- 
tricity in the garage are also dealt. with. 

Aberdeen and Industrial Development.—The Industrial Develop- 
ment committee of Aberdeen Corporation have issued an elegant 
pamphlet, containing effective views of the docks, Castlegate. King’s 
College and the Market Cross, and a plan of the city and burgh of 
Aberdeen, and giving some information as to the history of the town, 
statistics relating to the municipal departments (electricity supply, 
tramway, gas, water, sewerage and cleansing), the facilities for 
transport to and from Aherdeen, the chief industries, wages of 
artisans, house rents, education, building sites, &c. 'opies can be 
obtained from the Town Clerk. 


CATALOGUES, &c. 

Batt BEaRINGS,—We have received from the Stefko Ball Bearing 
Co. a catalogue dealing with these bearings, the invention of a Swedish 
engineer, Mr. Sven, of Wingquist. ‘These bearings have only lately 
been introduced into this country. 

ELECTRIC FrrriNas.-—Mr. С. Braulik has а new price list ready of 
c.i. and water-tight fittings for electrical work, &c. 

TaxTALUM LAMPS.— Messrs. Siemens Bros. Dynamo Works inform 
us that they are now placing on the market a tantalum lamp in а 
tubular bulb, suitable for single or series burning 
at 100 and 130 volts. The candle-power of this 
lamp is 25, and its price is 3s. 

Wricht & Woop Morors.—Messrs. Wright 
& Wood, Halifax, send us a copy of their list 
dealing with motor-gencrators, rotary-transformers 
and converters. These are made in a number of 
sizes and types. especial attention being paid to 
the use of these machines for biograph work, bat- 
tery charging, X-ray work and boosting. 

ELECTRICAL ACCESSORIFS.— Among the firms 
who make it theirbusiness to supply electrical 
accessories of all kinds to the trade one of the 
most important 18 certainly the Sun Electrical 
Co. Their latest catalogue will, therefore, be of 
special interest to our readers, and we should 
recommend а} those whose business it із to 
purchase electrical apparatus in large quantities 
to provide themselves. with a copy. The first 
part deals especially with electric lighting acces- 
sories, including ceiling roses, wall plugs and 
emall switches. Such apparatus as cutouts, ball 
and counter-weight fittings and accessories for wiring work are 
also deseribed. "Ihe company expect to issue section 2 of this 
catalogue, which deals with distribution and switchboards, in due 


course. 

GALVANIC BATTERIFS.— Messrs. Siemens Bros. & Co. send us a copy 
of a reprint dealing with the methods of manufacture employed at 
their Woolwich works in the making of dry cells. They will be 
pleased to send а copy of this fully illustrated description of a large 
variety of their batteries to anyone who cares to apply for it. 

SILENT CHAINS AND SpROCKETS.— We have received from Messrs. 
Hans Renold (Ltd.) à new catalogue dealing with their new patent 
silent chains and sprockets. А new feature in this is a section deal- 
ing with the development of the Renold silent chain. Additions 
and alterations have been made, and the catalogue is now quite 
up-to-date. 

Bours AND. Nvrs.—Messrs. T. W. Lench (Ltd.) of Fenchurch 
street, have sent us a copy of a catalogue dealing with various bolts 
and nuts made by them. Black, bright and brass varieties are 
illustrated. We should recommend the study of this catalogue to 
anyone requiring bolts and nuts in large quantities. 

ELECTRICAL AccEssORIES.— The Victoria Electrical. Works, od 
Upper Thames-street, have just issued a new illustrated price list, of 
which they have sent usa copy. In it are to be found illustrated 
details of all the various accessories which the wiring contractor has 

to use inthe course of his work, 


, + 


DUDDELL OScILLOGRAPHS.—In a note on this suhje 


appeared on р. 626 of last week's issue we mentioned 
Cambridge Scientific Instrument Co. were supplying one 
instruments to “ а large firm of cable makers in Australia 
should have read “т Austria.” 
matter even more satisfactory. 


In our opinion this m 


BANKRUPTCIES, LIQUIDATIONS, &е. 
Harold Bristow, electrician, &c., 368, Hessle-road, Hull, 


adjudicated bankrupt. 


Walter Lee Grimsley, electrician, Eureka Motor Works 


road, Boscombe, Hants., has been adjudicated bankruy 
meeting of creditors July 30 at Arcade-chambers, Bour 
and publie examination Aug. 26 at the Town Hall, Poole. 


A dividend is to be paid to creditors of Herbt. John 


electrical engineer and contractor, 16, Regent-street, Ri 
32, Karl-street, Coventry. 
street, Birmingham, by Aug. 10. 


Claims to Мг. A. Cripwell, 1: 


Dividends are to be paid to creditors of АНА. Ernest Е" 


Wm. Storey. electrical engineers, 10, Victoria-street, Re: 
also in respect of the separate estate of А. E. Felgate. 
Mr. B. Р. Allnatt, 2, Forbury, Reading. by Aug. 5. 


An application for the discharge of Hy. K. P. Barham ( 


the South of England Electrical Engineering Co.), 60 
Portsmouth, will be heard on Oct. 13 at the Court 1 
Thomas’s-street, Portsmouth. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note. —The undermentioned Applications (except those marked f) are 
public inspection until after acceptance of Complete Specifications. Those 
open for inspection 12 months after the date attached to them, if they have not lx 
previously in the ordinary course. Names within parentheses are those of со 
of inventions. W hen complete Specification accompanies application, an aster 


April 22, 1919. 
9.798 WALLACE. Telephonic systems. 
9.809 оров & оозе. Electrical sparking plues. 
9,832 WiLsou & Witson. Electric condensers. (Date applied for, 9/6, 
in application No. 13,509, 9/6/02.) 
9,883 ROE & SANGER-SHEPHERD. Measuring the photographic or 
-гауз. 


. 9,890 ApAMs Мғс. Со. (Cutler Hammer Mfg. Co., U.S.) Switches. *® 


April 23, 1910. 
9.923 Hatt. Electric ignition distributors, 
9924 Hatt. Dynamo armatures. 
9.925 HALL. Cut-outs for electric generators. 
9.926 HALL. System of electric distribution. 
9964 EsrELLE. Manufacture of electrodes. (Date applied for, 13/5% 
9.966 JoHNSON & Marson. Handling and transporting cable drums an 
9,967 GouLp. Electrical earthing switches. 


April 25, 1910. 


10.032 Raven. Connecting electric conductors, 
10.036 Wir7ENMANN. Method of and apparatus for armouring cables ¢ 


metal tubing. (Addition to No. 4.957;09.)* 


10.037 SIEMENS Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 


and controlled railway signals.* 


10.041 MartAcHowskr. Electric elow lamps. (Date applied for, 3/9/09.) 
10.048 Harris. Electric measuring apparatus and the like. 

10.054 ErrLiNGER & WoRwsER. — Protecting-devices for underground cat 
10.065 RrouART. Holders for electric incandescent lamps. 

10.027 LorquisT. Eiectric heating apparatus.* 


April 26, 1910. 


10.162 LEE. Automatic telephones.* Am 
10.164 Ciare. Electrical terminals. 
10,172 Siemens Bros. Dynamo WORKS. (Siemens Schuckertwerke G.m. 


Polyphase electric series motor;.* 


10.175 WotTERECK. Secondary batteries. 

10 191 Avams Mra. Co. (Cutler Hammer Mfg. Co., U.S.) Motor-starte 
10,192 ЗлимрЕр$. Electric tramways worked on the conduit system. 
10.208 Meynier. Dynamo-electric machines. (Date applied for, 26. 


10,222 Kettaway & BowMan. Electric ignition apparatus for int 


motors. 
April 27, 1910. 


10.252 Hatt. Multiple electric ienition apparatus. | 
10.312 Laurent. Indicating or alarm governors for motors. (Addition 


Date applied for, 11/2/10. Comprised in No. 16.892. dated 19 


10,315 Siemens Bros. DyNAMo WORKS. (Siemens Schuckertwerke С.п 


Electric switches. * 


10334 Kretz. Coinop-rated mechanism for supplying electricity. 
10.338 B.T.-H. Co. & WEDMORE. Electric switches. 
10,370 Marks. (Felten & Guilleaume Lahmeyerwerke Akt.-Ges., 


trolline electric motors by means of a Leonard connection.* 
10.373 HaasTED. Electric distance con‘rol of railway points and oth 
(Date applied for, 28,4,99.)* 1 

April 28, 1910. 
10.423 LUNDBERG, LUNDBERG & LUNDBERG. Switches.* | 
10,454 NicHOoLLS & HUMPHREY. Sparking plugs for ieniting combust! 
10,474 Нікѕсн. Switches. * 

April 29, 1910. 


10,524 Bruck PEEBLES & Co. & Kiaps.  Electric-car ploughs for 
connection with conductors in conduits. 

10,530 Hirst & RECORD. Apparatus for controlling electric circuits. 

10 561 WEBER & ScuMipT. Zinc carbon-bag electric elements. 

10.577 GRAHAM. Telephone systems. ® 

10.595 EvERSHED & VIGNCLES, SCHNEIDER & CiARK, Electrical heat 

10.606 В.Т.-Н. Co. & CLOUGH. Aiternating-current dynamo-electne п 

10,607 ALLGEMEINE ELEKTRICITATS Ges. Electric motors. (Date appli 

April 30. 1910. 

10,654 HoApLEY & TINDALL. Current limiter for use with fixed rate: 
for electrical energy. 

10,692 ALLGEMEINE ELEKTRICITATS Ges. Alternating-current dynam 
of the commutator type. (Date applied for, 1/5/09.)*T 
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SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 


5,062 SoMERS & CrowLeEy. Electrical storage battery. 
6,312 л Evextricitats Ges. Dynamo-electric machines. (Date applied 
fer, 17/3/08.) 

7,754 KALLMANN. Testing electricity meters. (Date applied for, 18/7/08.) 

7.7 Electric conductors. 

8.875 O' Kitr. Electric accumulators or storage batteries. 

9,055 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Semi-automatic telephone 
exchanges, 

9.349 Sırı. Electric controllers. 

9,404 Simpson. Electrically-propelled vehicle brakes. 

9,796 WiLt:AMS, BRADLEY & BRADLEY. Electrolytic cells. 

9,829 Jackson & Hurst. Electric controller contact fingers. 

10.223 MurLIGAN. Telegraph transmitters or receivers. 

10.345 Gre ENHILL & Соррадкр. Electric locks. 

10,409 BrusH ELECTRICAL ENGINEERING Co, & Bastian. Vapour electric apparatus 
and methods of operating the sam». 

10,588 Parsons, Law & STOCKBRIDGE. Commutators of dynamo-electric machines. 

10.655 CowrER-CorEs. Electro-deposition of iron. 

10,73] 5снлум. Electrolyte for primary or secondary galvanic batteries. 


COMPANIES’ MEETINGS AND REPORTS. 
Direct United States Cable Co. (Ltd.) 


The sixty-sixth ordinary general meeting was held on Tuesday, under 
the presidency of Mr. E. M. Unperpowy, К.С. 
The SECRETARY (Mr. William Miles) having read the notice calling 
the meeting and the auditors’ report, 
The CHAIRMAN said: The revenue for the six months to June 30 last, 
after deducting outpayments, amounted in round figures to £58,556, 
the working and other expenses, including income tax, but exclusive 
of the cost of maintenance of cables, absorbs £25,277, leaving a balance 
of £33,279 as net profit, which, with £6,859 brought forward from the 
previous half-year, gives a total of £40,138. This sum has been appro- 
wiated as follows: An interim dividend of 4s. per share to March 31 
last required £12,142, and the proposed final dividend of 4s. per share, 
with a bonus of 2s. per share to June 30 will require £18,213; we have 
transferred £5,000 to the reserve fund, and we carry forward the balance 
of £4,783. Compared with the corresponding six months of 1909, the 
revenue shows an increase—not very large, but, at all events, very 
satisfactory—of £2,112. The working expenses are within £150 of 
the total of such expenses for the corresponding half-year of 1909. The 
reserve account has been credited with £9,772 from interest on invest- 
ments, £137 profit on the sale of securities, and £5,000 transferred from 
revenue, as І have previously informed you. The amount debited for 
maintenance of cables during the six months was exceptionally small. 
We were fortunate in not having any serious interruptions to our cable 
at all, and the amount was only £3,584, as compared with £13,857 for 
the half-year to June, 1909. It is always gratifying not to have any 
interruption during a particular six months, but, of course, we cannot 
assume that we shall not have interruptions in our shorter cables from 
time to time. After charging the before-mentioned amount, the balance 
of the reserve fund account stands at £533,024, as compared with £510,267 
this time last year, or an increase of £22.757 during the year. The 
investments representing this fund appear in the balanee-sheet at 
£523,878, after allowing for the provision of £40,000 made three years 
ago on account of market. depreciation, and it is satisfactory to be able 
to state that the market value of the securities on June 30 last amounted 
to £533,856, ог £10,000 in excess of the balance-sheet figure, showing 
that we are recovering to a certain extent what we had to provide against. 
These accounts are for the second half of our tinancial year, во, summarising 
them, the revenue for the year amounted to £118,894, as compared with 
£112,780 in 1909, and the expenditure to £50,067, аз compared with 
£50,400, leaving a balance of £68,327, which has been dealt with as 
follows: We have paid in dividends £54.639, as compared with £51,603 
in the previous year, and have placed to reserve £12,500, as compared 
with £10,000. These two items amount to £67,139, and adding the 
increased balance in hand as compared with that at June, 1909, of 
£1,188, the above amount of £68,327 is arrived at. Now, the last time I 
had the pleasure of addressing you I informed you that we had т ГОР, 
templation the shifting of the cable to a point in Newfoundland which 
you may, perhaps, recognise under the name of Harbour Grace. All the 
arrangements have been made for carrying out that work, and we trust 
that in the ensuing month the matter will be carried through. Naturally 
a good deal of negotiation was necexsa ry in order to place us in a position 
to carry this through, and the modus operand? was that our manager, Mr. 
Fenn, went to Newfoundland, and on behalf of the company he has 
purchased land and buildings at Harbour Grace with a frontage to the 
sea suitable for the landing of the cable. These negotiations have been 
carried ont on what we consider very advantageous terms. We have 
also acquired the landing rights for our cable, and various concessions 
from the Government and the Municipality, and a boat is now on its way 
to Newfoundland with the first consignment of cable and equipment 
for the new station. With regard to the position of the Direct Com- 
pany generally, you have doubtless heard a great many statements with 
respect to alterations in rates and so on, but at present 1 need not trouble 
you with them, because no distinct arrangement has been carried out. 
Now, with respect to this satisfactory state of things, I said, in answer to 
а question on the last occasion, that as soon as our reserve fund had 
arrived or was maintained at a figure we considered necessary, we should 
give the sharcholders the benefit of a certain portion of that amount. I 
must say that, in my opinion, for many reasons which it is not necessary 


for me to allude to, itis necessary that we should keep up this reserve fund, 
which so much strengthens our position. At the same time, we hope 
that inasmuch as the length of the main Atlantic cable will be somewhat 
shortened, the reserve may be regarded as favourable when compared 
with the expense of laying a new main Atlanticcable. The repairs have 
been paid for from time to time out of the reserve fund, and there is 
very little to remark with respect to them. I trust that we shall be 
able to continue to give you a satisfactory bonus. I referred at the last 
meeting to the sad death of our late secretary and manager, Mr. Finnis, 
and I also mentioned that we had ceased to keep up the combination in 
one officer of those two positions. We havenow an experienced manager, 
who is thoroughly acquainted with the work on the other side as well 
as with the work on this side, and the late secretary has been succeeded 
by Mr. Miles, with whom we are entirely satisfied both in regard to the 
manner in which the business is now carried on, and the way in which the 
general staff arrangements are carried out. I should also speak. favour- 
ably with regard to the staff in general. I now move the adoption of 
the report and accounts and the declaration of the dividends and bonus 
set out therein. 

Sir JAMES PENDER, Bart., seconded the motion. 

Answering Mr. С. В. Fry on the subject of the recent rumours reported 
in the financial journals, 

The CHAIRMAN said: I did not allude to these so-called negotia- 
tions because I had nothing to tell you with respect to them. There have 
been very long reports in the financial papers of all sorts of things which 
are said to have taken place. "Those things have not taken place; the 
statements made are not correct. Unofficial conversations have taken 
place with respect to the large company you spoke of, which, no doubt, 
is а very powerful organisation for the introduction and development 
of telephones in the United States. Our ally is the Western Union, 
which is a big telegraph company. It has also been said that the tele- 
phone company mentioned has control of our partner. Of that I know 
nothing. И control means a large majority, I do not think that is 50; 
but you will, I am sure, appreciate what I say—that conversations of 
this kind published in the papers with more or less incorrectness are not 
things which I could profitably discuss with vou. In fact, the position 
I take is that with this company no negotiations, properly so called, have 
taken place, and seeing the strong position we are in, with our good 
business and our satisfactory reserve fund, I think that propositions, if 
they were made. which would in any way affect our entity or position, 
would require to be examined with the utmost саге. I do not think that 
anything is likely to be determined in a very short time, but 
naturally anything that is done must be done with the approval of this 
company, and what is done by this company must be done with the 
approval of its shareholders. 

The motion was then carried unanimously. The retiring director, the 
Hon. T. H. А. E. Cochrane and Mr. John Varley, were re-elected, as were 
the retiring auditors, and a hearty vote of thanks to the chairman, 
directors and staff brought the meeting to a close. 


City & South London Railway Co. 


The fifty-second ordinary general meeting was held on Tuesday. Тһе 
Right Hon. С. B. Struart-Wort ey, K.C., M.P., presided. 

The SECRETARY (Mr. W. F. Knight) read the notice convening 
the meeting, and also the auditors’ report. 

The CHAIRMAN said: Gentlemen, the main facts the half- year's 
aecounts bring out are that our gross receipts are less by £731 and our 
expenses are more by £2,237, so we have a net revenue diminished by 
£2,968. Increased charges for interest on money borrowed, with other 
things, bring the diminished net revenue down to a total balance available 
for distribution less by £3.477. We, therefore, recommend a dividend at 
the rate of £1. 5s. per cent. instead of the £1. 15s. a year ago, but we 
earry forward £1,535 against £1,412. Various causes have contributed 
to our loss of traffic... We have carried close on 114 millions of passengers 
in the half-year, a greater number than ever before in our history, and a 
greater number by close on 270.000 or 2-4 per cent. than a year ago, 
when the reduced fares had net come into operation. These reduced 
fares were, as regards through fares, forced upon us by the need of con- 
tinuing to act in harmony with the policy of other tube railways with 
which we are in physical connection as well as organically allied by the 
common interest which arises from the fact that we and they are feeders 
each to the other. In face of the increased number of passengers carried 
it is impossible to say that our service is losing in popularity with the 
public. But we do not believe that at the old fares we should have got 
the new patronage, or even kept all our old customers. We have run 
30,579 more train-miles than a year ago. Of these increased train-miles 
the new Sunday traffic accounts for 13.486 train- miles, or an increase of 
44 percent. The rest of the increase is due to our having continued in 
spring and summer the higher number of trains per day which ordinarily 
were regarded as necessary in winter alone. This we have done. partly 
under the pressure of the Board of Trade in the matter of alleged over- 
crowding, and partly under the stress of competition to attract fresh 
ігаће. This increased number of train-miles run has had the effect. of 
reducing the receipts per train from a fraction over 18s. 3d. to а fraction 
over 17s. 4d., and the receipts per train-mile from 2s. 5:934. to 2s. 4-37d. 
On the other hand, the total expenses per train- mile are up from 1s. 2.114. 
to 15. 225d. This increase із partly due to locomotive charges, which 
are up from 4:524. per train- mile to 4-70d. It is, however, not due to 
traffic expenses, excluding lifts, for these are down from 4:37d. to 4-32d. 
Lift expenses per train-mile are up from 1.764. to 1.844. This is partly 
due to increased expenditure on wire ropes, which need not be expected 
to recur every half-year. Expenses generally have been added to by an 
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increased weight of coal consumed of 544 tons, at an increased cost of 
£585, to which a rise in price has cuntributed at the average rate of 
5}4. per ton. 

On the subject of the increase of wages I may say a word. You doubt- 
less have seen that, under what is known as the Conciliation Boards 
Agreement come to in 1907, most of the railway companies have, after 
discussion with their men at Conciliation Boards, and with or without 
recourse to arbitration afterwards, granted. certain increases of pay to 
their тел. This company and its employés are in one respect differently 
placed to others. With us the number of men and of classes of men 
are, comparatively speaking, во small, and the subordinate and inter- 
mediate functionaries so few, that the men have, and always have had, 
access to the supreme executive for the purpose of discussing grievances 
or anvthing else, with a freedom and readiness that is seldom found 
possible in the case of the much larger numbers employed by the great 
railways. And such has been the good sense and good feeling with which 
those discussions have been carried on, on the one hand by fully repre- 
sentative deputations of our men, and on the other hand by our excellent 
and popular general manager, that we are able to announce that an 
agreement has been arrived at, which gives certain of the men advant- 
ages, either in time or in money or in both. In return the men waive 
the institution of a conciliation board, and allow us to report to the 
Board of Trade that at present none has been found necessary. This 
agreement holds good till Dec. 31, 1914. 

On the quinquennial re-valuation of ratable propertv in the metro- 
polis we still have discussions pending with local authorities. ‘These 
new Valuations take effect from April, 1911. We believe we have greatly 
improved the condition of the atmosphere at our Clapham Common 
station by using an electrical apparatus which ozonises the air. Already 
our staff there tell us they have found great improvement in the atmos- 
phere, and it is to be hoped that the publie will notice and appreciate 
the like good effects. 1 now move the adoption of the report. and 
accounts. 

Mr. CHARLES SEYMOUR GRENFELL seconded the resolution. 

Col. PERRY said he would like to suggest that the title or name of 
their railway be changed to “ The North & South London Railway,” 
instead of ©“ The City & South London Railway.” When the Manchester, 
Shetheld & Lincolnshire Railway came to London they did not retain 
their old designation, but called themselves the Great Central. Many 
people were still unaware that the City & South London Railway has 
any line to the north of the City. He therefore moved that this change 
of title be made 

Mr. PORTER suggested the closing of two or three of the stations, 
thereby saving expense. 

The CHAIRMAN said that the closing of three stations would be а 
serious matter. They had considered the question of closing City-road 
station. but there had since been some new places of business opened, and 
the {тайне had a little improved. 

A resolution approving the dividends was then carried. 

Referring to the suggested change of name, the CHAIRMAN said: 
Our title, our statutory title, does not exactly describe what our railway 
is, but we have done all we can by circulating millions of maps and by 
illuminated electric signs and other forms of advertising, to inform the 
public that we run to Euston and that we give the public an excellent 
means of access to and from the City and King's Cross and Euston. The 
directors will take the matter into their consideration. 

A hearty vote of thanks to the chairman, directors, officers and staff 
brougnt the proceedings to a close. 


Crompton & Co. (Ltd.) 


At the meeting yesterday (Thursday) the Chairman, Mr. JOHN TROTTER 
said that delay on the part of the building contractors had prolonged by 
n year the completion of. an important contract in Madras, which had 
resulted in large additional and quite unexpected expenditure. How- 
ever, the whole of the work had now been taken over and the contract 
might be said to be at an end. Loans from bankers had been con- 
siderably reduced, as had also the amount outstanding to sundry creditors. 
It was not satisfactory to go on trading with permanent loans from the 
bankers. Their liabilities had now been further reduced. The item to 
bankers was below £40,000, and the trade creditors item had been brought 
very much down. Their holding in the Electric Supply Corpn. had been 
reduced from £42,750 to £24,000 this year. These shares represented 
the price obtained by the Company for the Chelmsford electric lighting 
undertaking. Their holding in the Electric Supply Corpn. was higher 
than they considered the Company, as a manufacturing concern, was 
entitled to maintain. The profits of the Electric Supply Corpn. con- 
tinued to increase, and the directors felt that in course of time there 
would be no difficulty in disposing of the remaining shares at satisfactory 
prices. 

The £23,000 odd, which represented the loss carried forward, was a 
deplorable result, which, however, it would have been hard to avoid 
seeing that the gross profit was reduced from £60,500 to £31,826. The 
expenses at the works and head offices were £3,226 less than in the 
previous year, and in two years they had reduced expenses by £5,000. 
There seemed no apparent reason why prices should rise materially in 
the near future. Their only course was to increase sales and improve 
designs, and hope for some slight increase in market prices. There was 
every hope that some recent improvements in the designs of dynamos 
and motors would enable them to secure an increased amount of busi- 
ness, and as the designs admitted of economy in manufacture, they 
bave а better margin of profit. Their works were amongst the most 
modern of their kind, and he thought the eost of manufacture was as low 
at Chelm-ford as anywhere in the country. He was glad to say that 


since Jan. 1 there was a distinct improvement in the value of 
and foreign orders. Col. Crompton, although entitled to fees as 
ing engineer, had asked him (the Chairman) to announce that | 
he would forego these fees unless there was any special busine 
entrusted in his hands. 

Col. К. E. B. CROMPTON, C.B.. said the person most hit by th 
result they had sustained was himself. He brought а very | 
into the business, had added to his holding from time to time. 
never decreased it. The electric business in England was sutter 
with the whole industrial world. and he did not think that their] 
firm was suffering more or less than other well managed firm. 
had in а year when the output of the works was insufficient 
expenses heavy and unforseen losses, for which no one in the | 
could be blamed. Who could have forseen such a miscarriage 
as took place in their lawsuit ? The interpretation of a few w 
cost the Company about £7,000. He agreed with the Chairm 
thinking that a substantial rise in prices was likely, but the work 
whose opinion he had the greatest faith, told him that if pric 
worse and the volume of orders got larger. they could again 
corner and pay dividends. Nothing but prudence, patience 
down of expenses, and unremitting attention to everythine t 
secure increased sale of goods would avail them in returnit 
dividend paying stage, and the board had appreciated this f 
time past. 

Mr. G. BUTLER PAUL said he should like to offer their t! 
sympathy to the chairman and directors. The time must 1 
am exceedingly anxious and trying one, and it would be a satis 
tham to know that every shareholder present sy mpathis?d with 
thanked them for their attention to the business. 

The CHAIRMAN said they much appreciated these remarks. 


National Telephone Co. (Ltd.) 


The forty-sixth ordinary general meeting of the sharehold 
Company was held yesterday at Hamilton House, Victoria Em! 
Mr. GEORGE FRANKLIN in the chair. 

The SECRETARY (Mr. Albert Anns), having read the notice 
the meeting and the auditors! report, | 

The CHAIRMAN, in the course of his address. said : Ladies a 
men, Г do not anticipate having to occupy very much time 
noon, but there are a few points in regard to the report and ac 
well as to the position of the Company generally, that £ think 
holders would like to have some information upon. First « 
regard to the income accrued in respect of the business of the 
this year it has increased from £1,549,136 to £1.677,587, being : 
of £128,452 in the half-vear—that is, this half-vear as compar 
corresponding period of 1909. Then we come to the first ded 
first tax, and that is the Postmaster-General’s claim upon u 
£161,529, as compared with £149,127, or an increase of £12.4 
the total sum which has been paid to the Postmaster-Gene 
tax upon this industry—for which he has rendered no servic 
nothing at all—£3.205.434 of the shareholders’ money. We 
to the net income, which amounts to £1.516,058, as соп 
£1,408,008. That is an increase in the half-year of £116.049. 
ing expenses have increased from £890,798 last vear to £974.75 
or an Increase of £83.959. Then we come to the nct result fi 
year, and we find that we have £541.300, as compared wit] 
or an increase over the corresponding half-year of £32,090. 

The administration and management expenses, office s 
charges, operators’ wages, &c.. amount to £400,811, com 
£389,225, an increase of £11,580. This is more than accow 
the increase in the operator's wages, which for several vears | 
а tendency to rise, duc first to the employment of more о 
cope with the increased business, and secondly to the fact 
has been a larger number of operators in the higher ranges 
pay. The maintenance and renewal of lines and instru 
depreciation allowances amounted during the half-year to £ 
compared with £316,049, That shows an increase of £4 
eluded in that expenditure is а sum which we show separ 
item for repairing damage caused by snowstorms, amounting 
That compares with about £7,000 in the corresponding half « 
but apart from that increase in the snowstorm expenses, the 
increase of between £20,000 and £40,000 in the maintenance | 
of the Company's plant, and this large increase in mainte 
I think, be accepted as an indication of the Company's det 
even at a present sacrifice, to maintain a high point of ее 
Company's plant and system. ‘This policy has the advantage 
the Postmaster-General to acquire not merely our fine огап 
efficient staff, which he will get for nothing, but a plant anc 
fully maintained and in sound working condition, for which t 
will require payment. The sum of £125,070 which appears 
Debtors for outstanding rentals, requires а word of explanat 
dealing with five months of actual trade up to May 31, and a 
estimated trade, and that one month's figures are included i 
and credit balances in the June half-year in order that we 
our meeting before the holidays and distribute our dividen 
earlier. 

The reserve fund will amount to no less а sum than £ 
have often explained at these meetings that that is the sum 
aside as an insurance to provide for any possible diminution 
be in the Company's capital as а result of the valuation | 
upon the Company's assets upon the sale to the Postma 
and it must be satisfactory to the shareholders to be as fa 


secured against contingencies. Therefure I hope the shareholders will 
be satisfied with the view which the Directors take when they say they 
feel that it is essential, even at this late period of the business, to try 
and make the position of the Company in every way as strong 
as possible before it enters upon the arbitration or the dispute, 
if there be a dispute, or I will put it in another way—before 
it enters upon the Unknown. None of us can tell what will 
result from the steps which are being taken to have a value put upon our 
plant, and no one can tell what will be the price, or anything near the 
price, which the Postmaster-General may be expected to pay. There- 
fore the shareholders have got to look at it in this way. They have to 
have confidence in their board, which they have always shown in the 
past, and, secondly, they have to feel that the board and the company are 
in a stronger position by reason of having this largc increase and addition 
to the reserve fund. I do not think 1 can leave the accounts without 
making a remark on the result of the adoption a few ycars ago by the 
company of the system of payment according to user, known as the 
measured rate. The adoption of this system caused quite a little excite- 
ment and opposition from chambers of commerce and other parties,on the 
ground that the company's scale of charges would prove a heavy burden 
on those using that system. How unfounded and groundless those fears 
were is proved Бу the fact that at the present time the company havein the 
provinces about 124,000 stations based on this measured rate system, 
producing to the company in annual subscriptions or revenues an aver- 
age annual income of £5. 12s. 8d. for the use of a telephone station for a 
year, and that is the average income per station from this system. It 
must be a boon to have a telephone at that moderate figure, and this 
method of charge has become a boon to the small user, because no un- 
limited or other method could give to the user the use of the telephone at 
such a rate, and the small user is an advantage to the telephone system, 
because, obviously, the larger your telephone system is, the greater its 
use is to those who are already subscribing to it. This huge business, 
with 16 millions of capital, has been built up in spite of the most vigorous 
efforts which have been made from time to time to smother it, and in the 
face of the greatest possible difficulties, and it is satisfactory to know 
that here to-day, as compared with any other country in Europe, with 
the exception of Germany, we are at the head of affairs in regard to the 
number of instruments per population, and considering our difficulties, 
that is a fairly satisfactory position. (Cheers.) I mentioned at the last 
half- yearly meeting that in the absence of the agreement with the Post- 
master-General as to the value of the company's assets such value will 
have to Le determined by arbitration, and that the company's officers 
were engaged in the preparations necessary for the inventory upon which 
the company's claim might be founded.’ Since that time the work has 
still continued, and the preparations are still proceeding. I observe that 
the Postmaster-General, in speaking in the House of Commons the other 
evening on the Post Office estimates, stated that he had very small hope 
that the purchase of this company could be settled otherwise than by 
arbitration. If this be so, as it probably is, the board have confidence 
in the case which they will be able to put before the arbitrator, and whilst 
in the public interest they will always be ready to co-operate with the Post- 
master-General as far as possible. the shareholders may rest assured that 
the board will strongly guard the interests committed to their care. I 
beg now to move that the report and accounts be received and adopted, 
and that the dividends as recommended in it be paid. 

The VICE-PRESIDENT (Mr. Samuel Herrick Sands) seconded the 
motion, which was at once carried unanimously. 

The retiring directors and auditors were re-elected, and the proceedings 
closed with a vote of thanks t» the chairman. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The total receipts from 
Jan. ] to June 30. including £1,894. 1s. 8d. brought forward, amounted 
to £208,949. 15s. 84. Traffie receipts show an increase of £6,988 com- 
pared with the corresponding half-year of 1909. Working expenses 
amounted to £75,652. 10s. 10d., an increase of £3.307. ls. 7d. The 
directors have, before declaring the net profits, set apart £10.000 to 
renewal fund, leaving £123,297. 4s. 104. Quarterly interim dividends 
of 158. per cent. on the ordinary stock, and £1. 105. per cent. on the 
preferrred stock were paid on April 30, absorbing £52,500, and second 
quarterly interim dividends of 155. per cent. on the ordinary stock, 
£l. 10s. per cent. оп the preferred stock, amounting to £52,500, will be 
pud on 30th inst. The balance of £18,207. 4s. 10d. will be carried 
forward. 

BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.'—At the ordinary 
genera) meeting on Thursday last Sir Е. Sassoon, who presided, said the 
net receipts were £82,605, 13s. 8d., compared with £67,066, 16s. 3d. the 
previous усаг. Deducting debenture interest (30.230. 5s. 9d.) there 
renamed £52.165. 7s. lld., making with £9,385. 9s. 1d.. brought forward, 
an available £61,550. 17s. Preference dividend absorbed £35,983. 135., 
E provision for sinking fund had required a further £6,000, leaving 
£19,567. ds. The directors recommended that £15,000. be placed to 
depreciation account, and £4,567. 4s. carried forward. Of the sum for 
depreciation they proposed that £10,000 be invested outside the business. 
Revenue was £197.827. 193. 3d., increase £19.972. 7s. 6d., and this 
истеязе was obtained by an increased expenditure of only £4,343. 10s. 1d. 
Revenue from the tramways accounted for £8,028 of the gross increase, 
and: the receipts from electricity supply accounted for £0.837. It had 
been decided to construct. 10 new single-truck cars, each seating 38 
passengers, which would be attached to existing cars, and run as double- 
car trains, The balance carried to profit and loss account in the electricity 
supply section was £16,618. Is. 4d., compared with £7.976. 195. 14. The 
directors had decided to substitute flat rates for the maximum demand 
system. This would apply specially to the domestic consumption—to 
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the supply for lighting and electric fans, as distinct from contracts 
entered into with large consumers of electrical energy for power for 
industrial purposes. Experience had shown that while scientifically 
sound in principle, the maximum demand system of charging was not 
equally satisfactory in practice where the conditions to be dealt with were 
those of an Oriental city. The new tariff had not yet received the con- 
currence of the municipality, but the municipality and the large majority 
of consumers were strongly in favour of flat rates. 


BRITISH ELECTROMOBILE CO. (LTD.)—The directors report for the 
year ended June 30 states that the profits were £363 and that the adverse 
balance brought forward is reduced to £241. 


CENTRAL LONDON RAILWAY CO.—The directors! report for the half- 
year to June 30 states the traffic receipts were £146,586 (increase £2,927) 
and total gross receipts £158,339 (increase £4,597). Working expenses 
were £87,628 (decrease £1,974), leaving balance to net revenue account 
£70,711 (increase £6,571). After providing for debenture interest, &c., 
there remains £85,078. 16s. The directors recommend dividends at 
the rate of 3 per cent. on the undivided ordinary and 4 рег cent. рег 
annum on the preferred ordinary stock, and the balance of £45,805. 4s. 
carried forward. Passengers carried were 20,664,806 during the half- 
year (compared with 18,989,109 for the corresponding half of 1909.) 
А contract has been entered into for the construction of the extension 
of the Central London line from the Bank station to the Liverpool-street 
station of the Great Eastern Co., with a connection to the Broad-street 
station of the London & North-Western and North London Cos., and 
work has practically commenced. <A contract has also been let for the 
making of the public subway between the Bank station of the Central 
London Railway and the booking hall of the City & South London 
Railway in King William-street, the cost of which will be borne equally 
by the two companies. 


EABT LONDON RAILWAY CO.—4At the mecting of this company on 
Tuesday Lord Claud Hamilton dealt with the question of electrification, 
and quoted statistics showing the excellent results obtained by the 
electritication of the Mersey railway. Не said that in the case of the 
East London they would not have to go in for large capital expenditure 
to provide a power station. Like the shareholders, he was getting very 
tired of beating about the bush, and he proposed, and his colleagues had 
already given their approval, to approach one or two of the great elec- 
trical companies and see whether they could submit a seheme— probably 
on the principle of deferred payments extending over several ycars— 
under which they would undertake to carry out the entire work of elec- 
trification. Tf he succeeded in coming to terms, he would be in a position 
to go with something concrete to the six lessee companies, and, he trusted, 
with some prospect of success. 


LANARESHIRE TRAMWAYS CO .—For the half-year ended June 30 the 
revenue was £36.181. 135. 3d., and the expenses were £20,599. Ss. 6d. 
Deducting the contributions pavable to local authorities (£825. 10s. 9d.) 
and interest (£608). and adding amount brought forward the balance is 
£15.477. 7s. 3d. The directors recommend a dividend at the rate of 
51 per cent. (£0.432. 10s.), leaving £6,044. 175. 3d. to be carried to revenue 
new account. "The trafie receipts show an increase of 24.058 over the 
corresponding period of last year. due to improved trade conditions and to 
extensions opened for public traffic July, 1909. The expenses show an 
increase of £2,913. 

LIVERPOOL OVERHEAD RAILWAY CO.—The accounts for the past 
half-year show an available balance of £9,592. 15s. 64., and the directors 
recommend payment of the preference dividend, leaving £5,916. 183. Gd. 
to carry forward. | 

LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—'l'hc directors’ 
report for the half-year to June 30 states that the electrical trains on 
the South London railway continue to work very successfully, and the 
increase of traffic since the services were established is still maintained. 
The board have decided to extend the electrical system to other parts 
of the suburban area served by the railways of the company, and the 
work of equipping the line from Peckham Rye, where a Junction is made 
with the South London Railway, through "Tulse-hill to the Crystal 
Palace, has already been commenced. The capital expenditure during 
the half-year included £28,148 for the electrica] equipment of the South 
London line. 


METROPOLITAN DISTRICT RAILWAY CO. — The directors recommend 
a dividend for the past half-vear at the rate of 3 per cent. on the 5 per 
cent. extension preference stock, placing £10,000 to renewals and carry- 
ing forward £8,527. A year ago a distribution at the rate of 3 per cent. 
per annum was made on the 4 рег cent. guaranteed stock and £10,000 
placed to renewals. 


METROPOLITAN RAILWAY CO.—<At the meeting on Wednesday the 
chairman (Sir Chas. MeLaren) said it was proposed to place £10,000 to 
the electrical renewal and depreciation fund, against £5,000 in the cor- 
responding half-ycar, but the extra £5,000 was the sum received from 
the Great Western Railway Co. under a recent settlement for work done 
during the past three years. The board had entered into а contract with 
the British Westinghouse Co. for à renewal of a large portion of the 
generating machinery at Neasden, which would not only largely increase 
the capacity of the power station, but it was expected would result in 
considerable economy in coal consumption. They might congratulate 
themselves upon the result of the half. year's working, and look forward 
confidently to increases in dividend in the future. 


MEXICAN LIGHT & POWER CO. (LTD.)—The directors’ report for 


1909 states that the development of the business and the work of con- 
struction have made satisfactory progress. The demand for power in 
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the City of Mexico and the Federal District increased so rapidly that it 
became necessary to press forward the completion of the entire hydro- 
electric works at Necaxa, and these are now rapidly approaching com- 
pletion. By the construction of a series of tunnels and dams five large 
reservoirs have been formed, which will store a very large volume of 
water, thereby assuring a continuous supply of water during the entire 
year. On the completion of the work the hydro-electric power station 
at Necaxa will have а capacity of about 100,000 н.р., of which 50,000 И.Р, 
is already used under peak loads. The carrying capacity of the high- 
voltage transmission lines also has been increased to 100,000 н.р. The 
accident in Мау. 1909, to one of the dams at Necaxa did not yreatly add 
to the cost of construction and the completion of the dam was delayed 
only six months. The storage capacity of tho five reservoirs is 
129,500,000 cubic metres, but when the present works are completed it 
will he 173.000.000 cubie metres. Jt is anticipated that in future the 
company will not require to have recourse to steam power. The gross 
earnings for the year wero $3.014.325, which, with 860.528 brought 
forward, made $3,075,149. From this has been deducted general 
operating expenses ($648,337). making the net revenue $2,426,811. out 
of which the management and fixed charges and the 7 per cent. preference 
dividend have been paid, leaving $1,186,523. From this surplus one- 
half of the extraordinary expenditure in connection with the operation 
of the steam plant has been deducted and a 4 per cent. dividend on the 
common stock has been paid, leaving $140,386 to be carried forward. 
Construction has been commenced on a branch transmission line from 
Necaxa to Pachuca and on a sub-station, and it is expected that power 
will be delivered from Necaxa by Sept. 1 next, when the Pachuca plant 
will be shut down, thereby reducing the operating cost. 


MEXICO TRAMWAYS CO.—The net revenue (in gold. for 1909, after 
paying expenses and fixed charges, amounted to $922,458, which, added 
to $371.350 brought forward, made S1.293.808. Four quarterly. divi- 
dends at the rate of 6 per cent. per annum were paid, absorbing $577,464. 
leaving S716344. out of which S300,000 has been carried to reserve ах a 
special appropriation for depreciation, and $416,344 forward. 

NEW GENERAL TRACTION CO. (LTD.—The revenue for the vear 
ended March 31. (received and accrued) amounted to £19,482. Ts. 10d., 
against £18.70], 8s. 9d. in the previous year, The gencral expenses were 
£1,792. Өз. Id.. ашабы! 1.990, 16. 84. The accounts show a profit cf 
£500. 195. 4d., «fter providing for the realised loss of £376. 11s. ИА. on 
the sale of S61,000 1! per cent, first mortgage bonds of the Darby, Media 
& Chester Street Railway Со. and 61.509 towards depreciation of invest- 
ments, thus reducing the Васе of loss previously shown to £25,306, 39.0, 
The dividend reccived from the Coventry Electric Tramways Со. for 
1909 was the same as for the previous усаг (31 per cent.) a dividend of 
If por cent. was received from the Norwich Co. (against 1! per cent.) ; 
the Douglas Southern. Electric Tramways Co. paid 5 per cent. on its pre- 
ference shares (compared with 55 per cent.) and the income from the 
Philadelphia undertaking for the year was £10,324. 10s. 7d. 

TRAFFORD POWER & LIGHT SUPPLY (LTD.)—'The accounts for the 
year ended March 31 show a loss (after providing for interest) of £417 
nereasing the debit forward to £2,934. 

VICTORIA FALIS & TRANSVAAL POWER CO.— At the пес 
meeting the Marquess of Winchester said they had. few customers, but 
those customers had а Jarge and inereisimg demand for power. Increased 
capital commitments had to be met Бу increasing the debenture issue 
To do that they must. be able to prove that there was а substartia] 
margin of revenue over and above that required to mect the debenture 
interest during the present year. They proposed to carry forward the 
balance profit on the past year's working. Not only had further Con- 
tracts to take power been concluded, but certain of the contracting 
companies had also become financially interested as shareholders in the 
success of their undertaking. The Driehoek station, from the fact that 
the plant was not of an economical type, would have been closed down 
last vear and merely retained as a stand-by until the installation of the 
more modern stations was completed, but owing tothe Increasing 
ee eae о to keep the plant in 

| мои. at, houg t satitactory from а revenue point of 
view, enabled them to give supplies to new consumers and to consolidate 
their position. Application had been made to the Tronsvaa | G 


| . ‚ү оеп 
ment to enable them to ercet a new station on a suitable site selected 


demands 


— A 


NEW COMPANIES, &c. 


NEW COMPANIES. 
| DAC ACCUMULATOR SYND. (LTD. )—(110,763).—Reg. July 13 capital 
£223,000 in £1 shares, to carry on the business of clectrical engineers l 
contractors, manufacturers of and dealers in cells and hatteries su E liers 
of electricity, manufacturers of electrical and other apparatus, & д à P 
to adopt an agreement. with (+, Schauli, Е. T. W. Price and И E. Hu rae 
for the acquisition of certain patents. First directors, F T W Price 
and H. E. Hughes, teg. office, 30, Re] Cross-street, London. E ^s EE 
и ELECTRIC SUPPLY CO. (LTD.) (110,8711.—Reg. July 19, 
ЕЕ о MY on at Bovey Tracey and elsewhere 


ight co | 
with J. H. Lee and A. J. Wyatt. E Pas to adopt agreements 


Bentinck, J.P., D.L., Н. Сойме F e ctors, W. Aggett, Н. A. 
; а DES yn, F.C S., Lucy Hellier, W. G. E 

and P. W. Peters. Reg. off} MCN y telher, W. С. Hole 

Desai. eg. otlice, 12, Market-street, Newton Abbott, 


HOLOPHANE (LTD) (110,941). , 
£l shares, to acquire from O. x Mee 
Holophane system of illumination ; | 


22, E £200,000 in 
aris, hi8 interests in th 
In all parts of the world, except 


France and the French Colonies, and including the bu 
Mygatt, 12, Carteret-strect, S.W., and elsewhere as 
Co., and all patents, secret processes, trade marks and c 
to glassware for artificial lighting purposes belonging 
First directcrs, О. A. My gatt, Lieut.-Col. К. J. P. Butle 
D.S.O., Lord E. W. Hamilton and К. Woodhouse, Ju 
12, Carteret-street, London, 8.W. 


METALITE (LTD. (110,919.)— Reg. July 21, capital : 
shares, to carry on the business of manufacturera of : 
filamente, radiators, stoves, meters and fittings апа 
appliances of all kinds for use with electricity, and 
businesses of the Bryant Trading Synd. (Ltd.) and 


Filaments (Ltd.). 
RECEIVERSHIPS. 

BUCKHOLTZ REVERSIBLE TURBINE SYND. (LTD.)—N 
the appointment of J. Ward, 4. Bennett. street, Lond. 
ceiver, on May 10, 1907. прег powers contained in in 
Oct. 29, 1906. (Notified July 7.) 

C. & A. MUSKER (1901) (LTD.)— Notice of the appoin 
Walker, of 42, Castle-strect, Liverpool, as receiver on 
powers contained in trust deed dated July 8, 1901, has 

NORFOLK ELECTRICAL CO. (LTD.)— Notice of the ; 
G. В. Ridsdale, of Winchester House, Birmingham, | 
July 15, 1910, under powers contained in mortgage de 
July 22, 1908, has been filed. 

WITNEY ELECTRIC SUPPLY CO. (LTD.)— Notice of tl 
of Е. Habgood, of Witney, us receiver and manager, h, 
dated July 15, 1910, has been filed. 


CITY NOTES. 
сезчи ra 

MEMORANDA (July 28).—Bank rate 3 per cent. (sinc: 
Price of silver, 2454. per oz.  Consols 818 —81: for 
account. Consols Pay Day, Aug. 4; Stock and Share 
Days, Aug. 10 and 29; Ticket Days, Aug. 11 and 
Aug. 12 and 31 ; Mining Shares Carry Over Day, Aug. 

Prices oF METALS (London).—Copper, cash, 5j ; 
954. Lead, English, 12}—13; foreign, 125 —128. S 
Tin, English, 148—149 ; foreign cash, 149} ; three mon 
Cleveland, cash, 48/8, three months, 49/54. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—The 
declared an interim dividend at the rate of 4 ver cent. | 
ended June 30. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD. 
have declared a dividend at the rate of 5 per cent. on th 
пагу stock for the half-year ended June 30, together wi 
dividend at the rate of рег cent. for the same period. 

CHELSEA ELECTRICITY SUPPLY СО. (LTD.)—4An int 
the rate of 4 per cent. (25. per share), less tax, has beet 
ordinary shares for the past half-year. 

CITY OP BUENOS AYRES TRAMWAYS CO. (1904) (LT: 
have declared a dividend of Is. 3d. per share (less tax) for 
ended June 30. 

DUBLIN & LUCAN ELECTRIC RAILWAY С0.— After pa 
ture interest. the directors propose a dividend at the r 
on the preference shares for the six months ended Ji 
forward £612. 

| ICELAND.— t the meeting of the Industrial & Eng 
Friday the Chairman, Mr. Е. L. Rawson, said the Briti 
"vnd. (L.td.) had an option to purchase for about £12, 
whule interest in. Dettifoss Falls which were capable of 
i 20,000 н.м. —пеалу three times as much as the large 
He had had these falls valued by Mr. Hjorth (pro 
authority In the world on water power), who had valued 
Гете should be no difficulty in forming companies fo 
the power, as it could be delivered on the quay side at é 
per H.P. per annum. This was the most economical p 
of anywhere in the world. 

__ KENSINGTON & ENIGHTSBRIBGE ELECTRIC LIGH!/ 

he directors have declared an interim dividend on t 

for the half-year ended June 30 at the rate of 8 per ¢ 

prox. 

LISBON ELECTRIC TRAMWAYS CO. (LTD.)—An i 
З per cent. (tax free) has been declared on account of | 
current. year, 

Р и ELECTRIC SUPPLY CO. (LTD.)— 
eclared an interim dividend at the г: re 
a dend at the rate of 4 per cen 

І MONTREAL LIGHT, HEAT & POWER CO. (LTD.).— 

AR a dividend of 1} per cent. on the paid-up capi 
01 ¢ per cent. per annum) for the quarter to 31st inst, 
An BWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (1 
i псе an interim dividend of 11 per cent. on the: 
5 SEES ROTURBO MPG. CO. (LTD.)—An interim di 

per cent. has been declared for the half-year ended J 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD. 


dend at the rate of 
half-year to J о а Пе) 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
Г] * 
RECEIPTS. ELECTRICAL COMPANIES’ SHARE LIST 
X ч Е Ада Н? МАМЕ, Wed. WEE 
eek nc. or Dec. REGATE. | Дд Ета 
ness [0.3 LINE | ended, Ё (a) — No. of| Amount, |116. or Dec. | | ренр Jon 21 ure 
tie Вор ——————ү— А |wesks. Amount, [P^ C7, | 
АН RESP "ta 1 £ \ | 
с НН July 15) | 235 е 28 6,155 |+ MIT |] | Electricity Supply. High- Low 
$5 0 Tani О" еп ооо estes 2 , A 1,2 » | est. 
а Ayr Corporation ........../ » 23 912 | + 37| 10 pt p 6 | 10 6/0 | Boarnemouth & Poole Elec. Sup. Ord. .... 9-9 5 15 Е" Маг, бер | .. ges 
i Йога Baker St. & Waterloo Ry... » «d 3,200 | + 135 3 9,770 |+ 235 | 10 Uo me 44 per Cent. Cum. Рге............| 9f—? 412 0| Feb, Aug T s 
e Barnsley eunte] м 15 161 Ne 28 4,759 + 140 | 10% ‚ 6 per Cent. Cum. Second Pref. ......| 104—108 | 5 13 O | Feb, Aug | ++ | + 
Barrow оозовоооооооовоо о ” 15 350 + 90 28 7.148 |+ 1 013 St. X Do 41 per Cent. Deb. Stock (red.) вооон. 101 —103 4 7 6 Jan, July oe ва 
STN Bath Electric Trams, Ltd...| „ 20 mil 0! 2 22548 |4- 1.274 5 5/6 | Brompton & Kensington Elec. Sup. Ord. .. 71—78 |6 Э 0 , March.... 7&| 7i 
Ciis da Birmingham Corporation ..| „ 23| 6,672 | + 417 | 16 | 109,799 |— 383 5 3/6 | Do. 7 per Cent. Рге!.................. 7—71 |413 6| Mar,Sept | a | .. 
олт am Birmingham & Midland. ... F 8 861 | — 252 | 27 2, + 186 || St. 4% | Central Elec. Sup. Со. 4% Guar. Deb. Stock} 99 —102 | 318 0 | June, Dec TA 
арй ы: Blackburn Corporation .... „ 20| 1109 + 2 | {17 18,328 |— 841 5 25 Charing Cross (W. End & City) EL Sup. Со] 31—4 |6 5 О Feb Aug | --3' .. 
way < Blackpool and Fleetwood ..| „ 23 1173.1 4 A] s is е | 5 2/3 | Do. 44 per Cent. Pref. „а... oval ДЕЕ: |416 6| Не, АШ] хез. 
А A Bolton Corporation. Seri obi wis RS 24 4,395 + 154 17 39,231 а 546 St. 4 % Do. 4 per Cent. Deb. Stock (red.) "t^ 97 —99 4 1 0 Jan, July oe ee 
Internet Zu Bombay .s..sesecccceeee| June 24 | 2,530 | + 114 | 25 | 68220 |+ 4,674 || St. 44% | tDo. 4$ per Cent. Deb. Stock (red.) ......| 99)—1013| 4 8 6 to CE | 5 
Bournemouth Corporation..| July 20 | 2,243 | + 1,558 | 16 | 30373 |+° 3.801 5 29 Do. City Undertaking 44% Cum. Pref. 34—44 |5 9 6 en. July |. |. 
Bradford Corporation...... » 23| 5484) + 40 | 17 84,303 |+ 2,569 5 4 /6 Chelsea Electric Supply Ота....,........., 314—4} | 5 4 6 | March. e p oos 
ВИ Brighton Corporation...... » 24| 1,039 | + 11 | §16 15494 |— 415 | st. | 37» | Do. 44 per Cent. Deb. Stock (red.) ...... 9, 101 | 4 9 0 | June Dec | ** | => 
Hv. Bristol Trams & Carriage ..| „ 22| 5,977 | + 4 3 18636 |+ 893 || 10 20 City of London Electric Lighting Ord. .... 11—12 |615 0 | Feb Aug | s+ | + 
p NM a Burnley Corporation ......| „ 23 1,259 | + 74 | ҮЗ 3,793 |+ 93 | 10 E Ра 6 per Cent. Cum. Pref. ..... enn 114—121 | 4:6 0 | Jan, July | œ | .. 
E Burton Corporation ......| „ 24 280 | + 2| 16 4375 |— 41 | St. | 2%, о. 5 рег Cent. Deb. Stock (ге4.)........ ily —123| 4 1 6 | June, Dec | s: | + 
Tad Bury Corporation ........| „ 24| 1,194 | + 78 | 816 19610 |— 370 | St. 70 229 44 рег Cent. 2nd Deb. Stock (red.) ..| 991—102} 4 7 6 | jan, July | 101} .. 
| Calcutta Tramways Со.....| № ,, $ 23 | 251,142 | + в2,002 3 |5157236 + R3031 Б) >> unty of Durham Elec. P. D. Ота......... 14—2 Ж | April, Oct | .. 5 
EMT Camborne-Redruth ...... 2 3 1 22 1 29 3,5 ye 122 5 5% Do. 5 рег Cent. поп Cum. Pref. ........ 21—31 7 14 0 April, Oct és OR 
Lae NP i Cardiff Corporation..... sd 16| 2,482 | + 225| 16 | 34,612 |+ 703 [| 10 2/0 County of London Elec. Supply Ord. ...... 7}— |6 0 O| Feb Aug | :*\| +. 
dup ded САУ. зан очень м 19| 249 |+ ,J3| 28 2526 |+ 221 10: 6/0 | Do. брег Cent. Cum. Pref. ....;....... 101—111 | 5 6 6 | Mar,Sept | 1115 .. 
EFIE Central London Railway .. s 2 5,642 | + 215 3 17,341 |+ 1,012 [| St. | 4} % Do. 44 per Cent. Deb Stock (red.) ...... 1031—1023 4 4 6 | Jan, Ju у | 1054 .. 
M Charing C.,Euston & H'steac| „ 23 | 3,570 | — 410 3 10915 |— 905 | St. 44%| Do. Second Deb. Stock ..... «Жа NAA er 9 —102 |4 9 О! May, Nov | 101 | 102$ 
Mio X Chatham & Dist. Lt. Rys. .. ^u c 827| — 185 | 29 23,551 |+ 907 5| 3/6 | Folkestone Electricity Supply Co. Ord. .... 41—41 515 0. April, Oct di 
as nen d City & South London Rly...| „ 24| 3,127 + 1:8 3 9.254 |— 14 | 5 26, то " per NAE um. e буеннан ра 5 —51 |411 0 | Mar, Sept . а 
pow City of Birmingham =+»... Ae SE ии жу элт 105] St. 46° Hove E BU pae qui iid eode eRe И № 
P . Р КА е M Ар M I А 1 iMt ne 0.0 "t dumut pni, o | .. ee 
Cork Electric Trams Co..... fx ke 553 | — 28 | 29 13,914 |+ 1,669 5 4/0 Kensington & Knightsbridge ОД.» эке өе P 5 5 0 Feb, Aug e da 
Mc diee Croydon Corporation ...... ay : EE i Nr 5| 9 Do. б per Cent. Ist Pref. ....,...... ates 5i—6 418 О! Jan, July Sa xe 
ue ipl ob Devonport & Dist. Trams .. 15 421 49 | 28 st. | 4% | Do. 4 рег Cent. Deb. Stock (red.)........| 944—904 4 3 6 V <4 са 
(puedes АН п T 11,539 |+ 1,432 | $t | 4% | Kensington & Kngtbg. Co. & Notting Hill 
vede Dover Corporation ........| „ 23 240 | + 7| 16 3,429 |+ 28 | St.| ^9 | "eo ngton SE леа dt | 
Dublin & Lucan Railway ..| , 22| 175) +  16| 3 523 + 17) Ре Co кр Sto MO зы а= ОО | ae | oa 
Dublin United оа ояе таат ” 22 5,888 = 49 3 18,793 + 574 St. oe | end Fi ower y 1 ПО а vie ant bale Bi —85 5 6 0 | ja July dye ee 
,Dudley-Stourbridge ......| „ 15 872 | — 38| 28 | 21,079 |- 67| 330) Do 6 ecinic Бары OFS, жеч, IL 1—2 |410 О Маг, Sept г 
ер Corporation ......| „ 20 1,210] — 29| §9 11,576 |+ 263 5 45 ро 4 Led ned Mies аага 5—5 |514 0 | Mar, S te | 
tHamCouncil ........| » 23| 1,027 | — 141 | 916 17,010 |+ 218 | St. 26 | M a ed nt. 15 ae к 9 —92 |4 7 2 jam July | 92 
Exeter Corporation..... evel „ 22 350|+ 16 5,237 |— 634 52 3 Let tan Conte uP И 3 —3} | 70| April, Oct | .; 
| Gateshead & Dist. Trams ..| ,, 1 1015 | — 2| +27 27,265 |— 240 5 fs о. 4} per Cent. Cum. uS e rena 4—4 |50 0 n July 4). 
„Теа Glasgow Corporation ...... » 23| 13,537 | + 455 8 | 136,773 |+ 8,509 | St. $% | Do. 4$ per Cent. Deb. Stock 1st Mort....| 102 —105 4 5 0 | June Dec | -- 
ИЕ Glossop Trams........ Lice uo 3 {19 | — 40| 29 3277 |- "204 | St. | 932 | Do. З} rer Cent. Mort. Deb. Stock (red.) 82—85 4 2 6 | Jan, July | ·· 
а Gloucester Согрп........... » 20 295 | — 5 2 '903 |— 1 f 100 5% Midland Elec. Corp. for P. D. Ist Mort. Deb. | 954—973 | 4 12 6 | June, Dec : ХА 
es (eS Gravesend-Northfleet...... „ 15 225 | — 6| 28 5,591 |+ 93 5 Roy Newer ae renin d. sides iN. ...| 34—44 |411 6, Feb, Aug zm 
BUE Great Northern & City Rly.. ~ 24 1,302 | + 7 3 3.980 |+ 51 5 443% pa per ds роз а Deb ӨӨӨ 44—41. 5 2 6 | Feb, Aug oe 
3 ea Monbar S r Ae] 7" 23| 540 | +. 10| 3 | 16765. |+ 30110 АР Do. ра a Power Sup. 5 Moik +... 99 —101 |4 9 0| Jan, July | + | .. 
о | о 15| 764 |+ 125| 28 | 172032 |+ 2,550 || 100| 5% | North Мено Electric од: bie 190 —102 | 4 18 0 T «| o 
шат” Hartlepool Tramways 5 48 285 | + 28 ERT 113 303 10 6/0 | Notting НШ Electric Ord..... ТТТ 12—13 |610 0 | March Е 3 
utin Hastings Elec. Trams Co. .. 5 2] 1,118 | — 16 3 3468 |- 117 5| 4/6 | Oxford Electric Ordes noa soane i S ii 641—7 5 O O | March ....| a zi 
uu Hong Kong .,............ » 23 | $8,583 | + 8551 3 | 827,178 |+ 83,299 5| 5/0 | St. James’ & Pall Mall Elec. Ord... .. ++. 81—83 | 5 9 6| Feb, Aug | > 2. 
ibs, De Huddersfield Согрп. ...... » ОЗ 1200] 162]|. 16 28754 |+ 1.509 5128/6 | Do. 7perGetit, Рота 66—74 |415 0| Feb, Aug | = | «« 
onan, ss „ 23| 2720| + 20| 16 | 43,835 |+ 2,837 | St. ahr Р рае а а, sr uU deu i B Ms 
У Ilkeston District Council .. ДЕ: А | 5 a0 South London Electric Supe prd -— E 611 0| April .... m a 
NE. pswich Corporation ...... „ – у o 5% Ist Mort. Stock (red.).. .. ....-- —102 | 4 19 а n4 
; lale of Thanet Со. ......-. Ж Wee a AO ое а эң " ‚| South Metrop'n Es Lt & Power Ron Е | ; PONES E 
ATON Soak erii лаан nah а = 1 о. / per vent. r тасар а "i | eb, Au oe MET 
yf Keighley Corporation...... К 2 Ti E 1 T 2n T n St. | 44% | Do. 4} Ist Deb. Stock (гей.)........ ....| 98 —101 4 9 0 | April, Oct |1001 
А Kidderminster & District и 15 148 | + 6| 28 2818 |+ 76 5| 2/6 | Urban Electric Supply Ord. ......... eet 1—1 .. | April,Oct | «+ | +s 
Ki marnock Corporation 23 174 4. 9 10 1 534 + 22 5 2/6 Оо. 5 рег Cent. Cum. Pref: 450 4^» "ооо 2 —2} - April, Oct = с 
| Lanarkshire Trams Co. ....| n 2] 1558 | — 141| 29 40138 |+ 3,935 | St. 44% | Do. 4} рег Cent. Ist Mort. Deb. ........| 79—81 | 511 0 | April, Oct | .. = 
„Lancashire United. 5 vu а: 20 1,339 => 2 29 37,401 -3 447 5 5/0 Westminster Elec. Sup. Ord..... nnn | 1—86 512 6 Mar, Sept T 
" Leamington ....... dero: 15 04 ге 5 2/3 | tDo. 44 per Cent. Cum. Pref.........-- e. 44—54 4 3 6| Jan, July Sł 5 
EX. ИН н 15 204 +86 28 | 4,406 153 
M. urea uuo vo As p aen c sud aba ctric Railways and Tram 
pee aids а Va ВВ Шал ШЇ, 10 6512 |+ 179 ectric Railways an тау 
ncoln tion asses: z : = 
a Liverpool Corporation » 23 125 8| 17 2,113 4 | с | 4% |tBaker St. & Waterloo 4% Perp. Deb. Stock | 94 —96 | 4 3 6 an, July Я 94 
р" Live о ... "E |, 4,846 | + 847 28 310,395 |+ 11,926 bos Bath Elec. Trams Pref. Ord.. 5 == pril TA 
ве л. Lando ver ead Rly. ге » 24 1,432 + 2 4 5,750 t 76 0/6 D 5 . Ce t C . Р { "EN П » Н .. eee m .. 
| udno&ColwynBayRy. m ^ А : { 1 S о. рег Cent. Cum. Pref. ............ 16 6 12 9| Jan, July oe 
“London County Council ....| „ 13 | 43,020 | + 7,315 «i5 | 628286, | 91042 | SE {2 UH ET E pia ai Бю Det St v E cor a EA Мин, Geta aia] de 
Кү; ndon Uni Sy AT. : yp. vt ; A : A ham idland Trams 49 1st Deb. otock. = ó an, Ju $ с. 
qu. Lowestoft ^. када —Á Жк bioz 6572-Ж 180,876 |+ 9,370 D 6% эше ишан т Сатар Ordi. ИО 7 =Й - c | Be AX $ oe 
dy aidstone Co i PRA >> i Y CU 0 / о um. Pref. (fully paid) .....,....... { б ый. .. ee 
if T Manchester E CERDO, З d a 15 р. T ES Е MEA Lo = St. | 4% Do. 4 рег Cent. Debs. ..........,...... 100 —101 | 3 19 9 | Feb, Aug T "t 
qm Mersey Railway ӨК 1984 "x 101 3 5 236 , 10] = British Electric Traction Ord. ............ Pol ea June, Dec E 5а 
CE Me 5 ,98 836 |+ 20 ys 6 per Cent. Cum. Pref. _.......‹....] 2—3} Feb, А 21! 
| МЕУР ass sere cass 15| ‘250|+ 24| 28 5684 | 198 50 Do. D per 131 T eb, Aug OM 
аА Metropolitan Dist. Railway » 23 | 10,138 188 3 32.662 1311 St. | 5% Do. 5 рег Cent. Perpetual Debs......... 87 —91 | 5 10 O | April, Oct | 89 | .. 
E T Metropolitan Elec. Trams . . " 15 8 122 = 1684| 28 204.006 + 37 660 St. | 44% | Do. 4} per Cent. 2nd Deb. СК. ета». 68 —73 | 6 3 0! May, Nov Z0 ou 
n mM Middleton ........ peri Eo Г 403 + 16 3 | 28 8 668 + '550 | St | 3% | Central London Ordinary Stock .......... 66 —8 |4 9 0 | Feb, Aug E7}! 66 
ae Nelson Corporation # "or 23 163 + Ёз St. | 4% | Do. 4 per Cent. Pref. Stock ............ 56 —83 14 11 0 | Feb, Aug | ·· | » 
о ар сара tee n T 39 | $16 2,370 |t 56 29/ Stock 49 —51 $ | 
= Newcastle-on-Tyne Corp. .. а | ар. 98416 | :65429 + ра Do, - Deferred ОБЕ. ае sven ке reu 21423 1B. И О T f 
СЕ. Newport (Mon.) ......... " 23 630 | + 31 | 17 11.631 + 429 | 100 4% Do. 4 рег Cent. Оеһз.................. 100 —102] 3 18 ^| Jan, July | 101}! .. 
LM Northampton Corporation..| „ 22| 497 BLY | TEN JE 429 зы 4% | Charing X. Euston Ви ры кле ЫЧ Г ID S. Л бе 
doe re Oldham, Ashton & Hyde » 15 6 + : , | ^5 2/6 | City of Birmingham Trams, 5 % Cam. Pref. 44—51: | 415 0 | April, Oct | ·. ; .. 
И к - t n 11 + 42 28 15.349 — 68 4% st M De! 97 —191 | E | 
qan Oldham Corporation .. 24 838 4| 17 32318 | 941 1 ^» | Do 4perCent. Ist Mort. Deos. ........ 3 19 O | April, Oct | ·. | .. 
Ex Perth (N.B.) Corporation ..| ” 20 L T t * ; St. | 1194 | City & South London Rly. Con. Ord. ..| 28 —29 |3 17 6 | Feb, Aug | 29 | 288 
Perth (W.A.) Elec. Trams " 199 | + 13| §9 1,646 |+ 124 || št 5% | Do. 5 per cent. Perp. Pref. (1891) ...... 107 =n '411 6| Feb, Aug | -. | «. 
eterborough ......... $ | 7 5s St.|.595 | Do. (1896) .....- deese woran —106| 414 3! Feb Aug | «| «o 
RT Portimoutk Corporate | и ^ a г. T ad E SUE 2 y Bd St | 5% | Do. (1901) ...-.-.. назаре, 191 —104 | 4 16 6 | Feb, AE al ius 
Potteries роуа асана Ы » 15 , T4 28 2 ' Es "497 St. 5% Do. (1903) aa €.o/0.9 9 we. ee ke b MAR A "TT TT T 100 —103 | + $7 6 | Feb, Aug . ce 
5 Preston Corporation ......| ” 1,737 | 3 23 48,750 |— St. | 4% Do. 4 рег Cent. Perpetual Debs......... | 99—101 | 319 0 | May, Nov | 1001! 994 
Г nr Rotherham Corporation.” ji es Cds T T lis 10 6/0 | Dublin United Trams, 6 per Cent. Pref..... | 13 —14 14 5 9. Feb, Аш? Бы ТРА 
XM uc Rothesay ....... он x 5 ENT 7 ‚897, 10| 12/0| Gateshead and District Trams CUT: ess ses 8—8} ,7 1 0| i oes es Ф 
В Salford Corporation ...... » J 570 | + 1173 28 4,265 |+ 173 10| .. Gt. Northern & City Rly. Pref. Ord. (490)... 1—1 | .. | Ре, Aug| .. кА 
Sheerness ......... Sa poer My e зо; T e т di t 192 10 4/0 ! С. Northern, Picc. & Brompton 4% С. Pf. 8 —8} | T | Feb. Aug ә is 
i Sheffield Corporation .... ME vols = 117 103'471 |+ | St. | 4% Ро. 4 рег Cent. Deb. 5їосК............ 93 —95 |4 5 0 | Jan, July 93i! 93} 
| | Singapore Тгатз....... * -. 53 , | + | 922 gio | 5 .. | Hastings & District Elec. Trams, 6% C. P. $ —l} | ie Mar. Sept| .. | os 
South Metropolitan........| 15 ru | + $454 3 923.722 + о St. | 44% | Do. 44 Deb. 5{осК........... НЕЕ 72—77 |5 1 6| April, Oct] .. | .. 
n South Staffs........... А Ae 33 | + 97 | 28 | 22438 |+ l, 10 6% | Imperial Tramways Ord. ................ 3—4 |7: 0 | Mar, Sept ee ec 
MN о Corporation .... н 19 2 * = e | 23,035 E en | 10 5% tDo. б рег ae tee РЕЯ A em 210 O | Mar, Sept | - af 
MNT Salt deo Hea ae cae) C M A en 7854 |+ 236 | St 1/3 PO ott DE T. & Lt SperCent Pref, ..| ТА о = d por = 
RAE Sunderland Corporation... » 23 787 | — 341] 916 11,739 |— 1,133 [| st. | 4% | fDo. 4 рег Cent. Deb, ЗОБ аач ...| 64 —69 |516 0! Jan, July | >. + 
n Sunderland District .... | ^" 24 | 120+ ИИ 18,295 |— | 439 10. 5/6 | Lanarkshire Ттгатуауз.................. 98—l04|5 18 9| Feb,Aug | -. | +» 
| майма Trams „2..0... 0 {53 -— 53 29 Ee vd er St. | 595 | Lancs. Utd. Trams, 575 Prior Lien Deb. Stk.| 84 —85 | 516 0. lan. July edis 
| Swindon Corporation ..... T Ux ‚1 + 167 8 29, r 5 о - «s London United Trams, 5% Cum. Pref. ....| 2 --24 23 Jan, ушу Я E 
Sita АВ secs ачулы КИ. 95 pt * | a ‘142 |+ 115 St. | 4% | * Do. 4 per Cent. Ist Mort. Deb. Stock....| 67 —71 |512 6 | Jan, July 701 69} 
M Tynemouth and District » [1 l, Se iit tas Mersey Con. Ord. Stock ......... HEAR | —2 1 Feb, Au 
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Street Lighting in the City of London. 
THE report of Mr. F. SUMNER, engineer to the City of 
London, is always interesting, owing to the particulars 
given of the competitive forms of street lighting. Turning 
first to electric lighting, we notice that the companies are 
beginning to see that it is worth while to replace some of 
the old types of arc lamps, which still adorn the streets in 
certain quarters, by Something more modern. Thus the City 
of London Co., on their own initiative, have substituted 
Oliver flame are lamps for open type lamps in certain 
streets, the Corporation gaining by this move an advantage 
of a decreased cost of £8. 10s. per lamp per annum. We 
think that this policy is wholly desirable; in fact, it may 
be said to be imperative if street lighting with electric arc 
lamps is to obtain that popular support which is necessary 
at the present time. In recard to defective electric lamps, 
16 18 stated that 52 cases of this kind were reported during 
the year, the number of lamps in use being 447. Turning 
to that part of the report referring to gas lighting, the 
number of defects appears to be more serious. In ordinary 
Incandescent gas lamps, there were 1,276 cases of feeble 
light. and 20 cases of total failure. In addition there 
were 199 defects in lanterns, burners, &с., and the total 
number of defects was 1,841, viz., 1,495 in ordinary gas 
lamps and 346 in high-pressure lamps. Аз the total number 
of gas lamps is 2,720, it will be seen that the electric lamps 
show to considerable advantage. Another point to which 
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attention is drawn is the synchronising of clocks. · It will 
be remembered that in 1903 a by-law was passed by the 
City Corporation to the effect that any public clocks 
erected after: that date were to be synchronised. This 
regulation, however, has not produced a very marked effect 
because most of the clocks were erected before the rule 
was made. It. is really unfortunate that when ithe 
Corporation went so far as to make a regulation they did 
not make it retrospective and thus obtain a truly accurate 
time service throughout the City. | 


Килы. лы 


Metal Filament Economies. 


THE position of the Leeds electricity undertaking during 
the last year or two has been so unusual that it is certainly 
worthy of mention. In spite of the fact that new con- 
sumers continue to be connected to the mains at a very 
satisfactory rate, the output of energy remains almost 
stationary, the total number of units sold during the past 
year being practically the same as two years ago. When 
it is seen that the sales of energy for power and heating 
have during this period increased by considerably over 
1,000,000 units, it will be evident how great is the reduc- 
tion that has taken place in the revenue obtained from 
lighting. As a matter of fact, the receipts from private 
lighting were for the past year only £64,518, as against 
£80,928 two years avo, notwithstanding a large influx of 
new consumers. This result is largely accounted for by 
the increasing use of metal filament lamps, with their 
resultant economy in current consumption. Moreover, 
the consumption per lamp installed is also decreasing, 
Thus, whereas in 1907-8. the number of units sold for 
private lighting per 35-watt lamp installed was 211, in 
the past year this figure fell to 173 units. This value 
appears to have been carefully obtained, and is not based 
merely on the hypothetical 8 c.p. lamp. As in practically 
all cases an increased amount of light 13 being obtained, 
electricity consumers in Leeds have evidently fully appre- 
ciated the great possibilities in the way of economy con- 
ferred by the new types of laınp. That electric lighting 
is also no longer a luxury can be gathered from the fact 
that the average price per unit sold for lighting was last 
year only 3:02d., the average figure for the whole supply 
of 125 million units being 1:91d. The present position 
of course, will be quite altered when the chauge-over by 
consumers to meta! lamps is completed ; and as the supply 
of energy for power has shown considerable progress in 
spite of trade depression, we shall look at an early date 


— = 


ГРП = MM 


e^ en 


э = saffa 


674 


THE ELECTRICIAN, 


AUGUST 5, 1910. 


for a rapid expansion of the undertaking. Even as it is, 
& sum of £8,930 has been handed over to the relief of the 
rates, but we regret that further provision is not being 
made for renewais. 


WHEN it is remembered that the Leeds undertaking has 
not the benefit of a traction load, the excellence of the low 
figure at which the costs now stand is emphasised. Thus, 
with a load factor of only 15°9 per cent, the total costs 
per unit sold, excluding capital charges, are only 0°59d., 
fuel costing the remarkably low amount of 0:17d. per unit, 
a record figure, we believe, in the history of electricity 
supply, and one certainly reflecting great credit оп 
Mr. if DickKINSON, the city electrical engineer. The great 
reduction in the works’ costs on the present occasion, com- 
pared with last year’s and previous results, is probably 
largely accounted for by the turbo-generators which were 
recently installed, and which are apparently making con- 
siderable impression on the cost of generation. The striking 
economies introduced without any expansion of the output 
are certainly most instructive, as showing the difference 
between central station practice a few years ago and at 
the present time. 


ee . 


Competition by our Gas Friends. 


So keen has the competition of our gas friends become 
that it is almost another term for “ up-to-dateness " iu that 
partieular line. The following method, however, which is 
described in a letter we have received from a well-known 
London station engineer, is not merely up-to-date, but 
distinctly before its time :— 

Electrical engineers whose Councils are considering the lighting of their 
streets by metallic filament lamps, or who at present use this means of 
lighting, are warned that recently a gas company in London was found 
to remove temporarily the lamps from columns during lighting hours, 
their object in doing so being stated to be “ for testing." Viewing the 
fragile character of the metallic filament lamp, it cannot be stated to be 
just competition to tamper with such apparatus; moreover, the fact that 
all tests as to efficiency of lighting can be carried out without intertering 
with the source of light, whether it is gas or electric, renders such an action 
unjustifiable. Although one cannot but admire the persistence with 
which the gas companies are waging a hopeless warfare in endeavouring 
to re-capture street lighting, I think they have overstepped the bounds 


of commercial morality, and have at the same time committed a breach 
of the law. 


Such a proceeding appears to be most unjustifiable. 
Obviously a gas company has no right to tamper with 
electric lamps used in street lighting, though occasions 
may arise when some control is desired. Supposing, for 
example, that it was desired to extinguish some electric 
lamps for the purpose of making photometric tests of 
adjacent gas lamps, it would be merely common courtesy 
to request the electricity supply undertaking to switch off 
the lamps in question rather than to usurp any such 
authority. There is not likely to be any difficulty in 
following such a course. In the present instance there 
does not seem, so far as we can judge, to have been any 
photometric testing, but merely a wholly unnecessary 
examination of the lamps. From the point of view of the 
electricity undertaking such examination of lamps in com- 
petition 13 very undesirable, and unworthy motives suggest 
themselves. Considering the delicate position in which 
competitors find themselves under these conditions, we 
hope that the gas company concerned will see the obvious 
desirability of restraining the efforts of their staff. 


Shop Window Fires. 


THE accounts in the daily Press of the serious 1 


occurred in a draper's shop at Accrington on Satu 
involving the loss of five lives, have again drawn 
tion of the public to the possible risks wher 
lamps are employed in shop windows in close | 
to inflammable goods. Unfortunately, if the fire | 
have been of electrical origin—a fact not alw 
to ascertain, with the result that electricity is f 
blamed in the absence of conclusive evidence as t 
cause of the outbreak—emphasis will be laid on tł 
of electric light generally, instead of on the indis 
use of flexible wires and lamps among the very in! 
goods, such as cotton wool, exhibited in shop wir 
the inquest on Wednesday we notice that Mr. 
electrical engineer to the Accrington Corpora! 


mented on this dangerous practice, and mention: 
some cases he believed goods were even pinned to 
In most cases the risks, although small, are not ap 
but a periodical inspection of all installations by 
of the staff of electricity supply authorities, 
attention of consumers could be called to the ni 
greater care in shop window illumination, wa 
great service, since the number of fires durin; 
year must have caused shop owners serious an 
the present instance the origin of the fire has п‹ 
definitely stated, but it is noticeable that the “| 
an electric lamp” is becoming as stereo 
expression of the non-technical reporter as the 
an electric wire” has been in the past. 
— eee <P 


Personal.— Mr. A. C. Forshaw, the London sup 
of the Direct United States Cable Co., retired on pe 
end of July, after 36 years’ service. The best wis! 
old colleagues follow him in his retirement. 

It is announced that Mr. George Westinghou: 
succeeded as president of the Westinghouse Electri 
of America by Mr. Edward Atkins. 

Automatic Telephony.—Consul Е. Vicars, in | 
the Lyons district for 1909, states that the extensiv 
Lorimer auto-commutator apparatus for autom 
changeless telephony was concluded in the autu 
vear's duration, and тау be pronounced a succ 
appears doubtful whether the Government will 
invention, partly on account of its complicated, 


| costly nature and partly bv reason of the wholes 


of women operators which its general adoption wo 

Electric Traction in Copenhagen.— We underst 
Corporation of Copenhagen have decided to take о? 
ing of the electric tramways in that citv from 4 
According to the terms of the concession the trar 
revert to the city after 30 vears from 1898, but cc 
over at a fixed price at the beginning of three- 
commencing with 1908. The decision of the C. 
take over the tramways is against public opinion 
wavs m question include 25:5 miles of double : 
miles of single track. over which svstem operate 2 
and 191 trailers (five of which are single horse cars 
the tramways carried 70,949,345 passengers, 
8.000.000 motor-car miles were run. It is fea 
result of the purchase will be an increase in tl 
present a uniform fare of 14d. is charged for all d 


` Cable Interruptions. Date ‹ 
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The late Harry W. Cox.—Amongst other contributions 
received by Sir William Treloar to the fund on behalf of the 
widow of the late Mr. Н. W. Cox, is а cheque of £150 from 
His Majesty's Royal Bounty, upon the recommendation of the 
Prime Minister. 


Traction Problems in Pittsburg.— The question of how best 
to obtain really rapid transit between the centre of the town 
and the suburbs has long been exercising the minds of the 
municipal authorities of Pittsburg, with the result that they 
called on Mr. Bion J. Arnold to look into the matter. Mr. 
Arnold, whose report has just been issued, deals in detail with 
the solutiohs available, namely, an elevated railway, a sub- 
way, or the electrification of the existing steam suburban 
lines. The first of these is at once ruled out of court and the 
second accepted as being the best solution. It is estimated 
that a subway would cost between £200,000 and £400,000 per 
mile of single track, and that this expenditure should not be 
undertaken unless at least £6,000,000 is to be spent. The 
average annual earnings are estimated at 12 per cent. of the 
capital expenditure. These earnings will not increase appre- 
ciably with any increase in population, as extensions will then 
become necessary. The problems of routing and re-routing 
are gone into, but as these depend on the system of uniform 
fares, the conclusions arrived at are not applicable in this 
country. 


Change of Resistance of Metals in a Magnetic Field at 
Different Temperatures.—In a recent issue of the “ Philo- 
sophical Magazine," Mr. S. C. Laws describes a series of experi- 
ments carried out in the Physies Laboratory of the Blackburn 
Municipal Technical School on this subject. The results 
reached may be summarised as follows :—(1) In the case of the 
substances examined—cadmium, zinc and graphite—the 
change of resistance, ór/r, in a magnetic field H, is proportional 
to Н? for the range of fields used. (2) This change of resis- 
tance in all cases increases at lower temperatures; for the 
metals cadmium and zinc ee at the temperature of liquid air 


is about 20 times as large as at atmospheric temperatures, while 
for graphite Hr shows only a threefold change over this range 


of temperature. (3) The increase of resistance, 67/r, in the 
case of graphite is about 1 per cent. in a field of 11,000 c.c.s. 
units at atmospheric temperatures ; this is about equal to the 
decrease of resistance of nickel in the same field, and is many 
times larger than the change of resistance occurring in any of 
the non-magnetic metals hitherto examined except bismuth. 


Electrical Towing at Bremen.—According to * The Times 
Engineering Supplement," when the citv of Bremen some time 
ago decided to resort to electrical towing for dealing with part 
of the navigation at the mouth of the Weser, ordinarv towing 
locomotives were found inadmissible on account of the special 
local.conditions. Two tracks of rails would have been required 
оп the crest of the wall separating the two Weser sluices, which 
would have entailed the necessity of strengthening the wall at 
considerable outlay. Moreover, the top of the wall was 
occupied with the control apparatus of the sluice doors, and the 
traffic would have been impeded bv the presence of so many 
rails, The following plan suggested by the Allgemeine 
Elektricitüts-Gesellschaft was, therefore adopted :—A single 
Ine of rails was laid close to each of the outer edges of the wall 
Where its strength was a maximum, thus leaving the remainder 
of the wall crest free. The usual form of locomotive was 
abandoned, and, instead, the engine was designed in the shape 
of a gantry of sufficient height to pass over the controlling 

evices, operators’ cabins, conductor poles, «е. The necessity 
of passing under а passenger bridge, which is eventuallv to be 
erected, had also to be taken into account. "The motor which 
13 arranged on the top at the level of the cross-arm is of the 
three-phase type and drives the locomotive by means of 
intermediate gearing. The two wheels on each side of the 
engine are coupled together so as fully to utilise the adhesive 
force. The required pull of 14 tons was readily obtained at the 
tests on delivery. The engine is manipulated by reversing 


controllers located on both sides immediately beside the: 
controllers for the winches that operate the towing cable. These 
two winches which are placed in the upper cross-arm enable the 
towing cable to be let out to a length of upwards of 100 metres. 
In connection with this towing plant electric lighting plant 
for the sluice wall was installed. This comprises 18 poles, which 
are each provided with two 50 с.р. A.E.G. filament lamps, and 
at the same time carry the supports for the overhead wires 
feeding the locomotives. The 7,000 volt three-phase current 
derived from the municipal electricity works is reduced to 
220 volts in a special transformer house before being supplied 
by water-tight cables through the sluice to the lamps and the 
overhead wires of the locomotive. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


We complete our description of the plant laid down by the Anglo- 
Newfoundland Development Co. for the manufacture of paper from 
wood pulp, the paper being used for the printing of the '' Daily 
Mail" and other papers of the Amalgamated Newspaper Co. 

We give an account of Dr. Schónherr's system of producing nitrates. 
from the atmosphere. 

Last week a joint meeting of the Institution of Mechanical Engi- 
neers and the American Society of Mechanical Engineers was held, 
and five Papers dealing with the electrification of railways were read. 
We give an abstract of three of these in the present issue, and an. 
account of the discussion which followed. 


The Annual Report of the Engineer of the City of London con- 
tains interesting details in regard to the public lighting. 

The installation of wireless apparatus on board ships carrying 
90 or more persons, and plying between ports over 200 miles apart, 
is compulsory according to a law recently passed in the U.S.A. The 
Act is fully set out elsewhere. A -similar measure is before the 
British Parliament. 


An effort is being made by the Postmaster-General to substitute 
the telephone for boy messengers in delivering telegrams. 


It would appear from a report by Consul-General Smith that the: 
disadvantages outweigh the advantages of exhibiting machinery at 
Russian exhibitions. 

It is curious that the death of one railway servant has occurred 
in each of the years 1904-5-6-7-8-9 on the electric lines of railway 
in this country. As regards non-fatal accidents, the record of these 
lines is satisfactory. 


Wireless telegraphy on railways is reported to have proved a 
success in Brazil. 

А 12 months trial at Lyons (France) of the Lorimer “` auto-com- 
mutator" apparatus for automatic or exchangeless telephony is 
said to have proved а success. 

Tenders are invited by the Minister of Telegraphs for the supply 
and erection of five wireless telegraph installations in New Zealand, 


Frome Urban Council have sealed the agreement with Edmundsona 
Electricity Corpn. for the transfer of their electrieity undertaking to 
that company. "The terms seem to be somewhat different from those 
usually arranged, and are interesting from that standpoint. 


L«jal.—An important judgment was delivered by Mr. Justice 
Neville on Friday last in the action brought by the Attorney General 
(ex rel. the India Rubber Gutta Percha & Telegraph Works Co.), 
against West Ham Corporation declaring that bankers’ overdrafts 
for the electricity undertaking were ultra vires. 

Companies’ Meetings.—At the meeting of the South Eastern and 
Chatham Railway Companies there was an opinion expressed that 
the time was approaching when the joint companies would. wisely 
take into urgent consideraticn the question of electrification. 

At the meeting of the London. Brighton & South Coast Railway 
Co. on Wednesday the chairman referred to the continued success 
of the electrical train services on the South London Railway, and 
announced that the lines from Peckham Rye to the Crystal Palace 
and from Battersea Park to West Norwood were now in course of 
equipment for electrical working. 

The meeting of the Anglo-American Telegraph Co. on Friday 
last week was made additionally interesting bv the particulars 
given by the chairman concerning the negotiations which have been 
taking place between the Company and the American Telephone & 


* 


j Telegraph Co. in connection with the laving of another cable across 


the Atlantie, which, we understand, is to be the largest cored cable 
of any yet manufactured for this service. 


== ———— = > 


iL 


nm 


tn 


rn 


— — FA P 0 


676 THE ELECTRICIAN, AUGUST 5, 1910. 


Ss а аа 


INSTITUTIONS AND SOCIETIES. ` | 


Institution of Mechanical Engineers.—It is a recognised axiom 
of British civilisation that the best way to entertain a fellow 
creature whom one particularly wishes to impress with one's own 
benevolence is to give him a good dinner. It was therefore only 
fitting that the joint Meeting of the Institution of Mechanical 
Engineers and the American Society of Mechanical Engineers, 
which was in progress last week, both in Birmingham and London, 
should be brought to a conclusion on Friday evening last by an 
entertainment of the prandial kind given by the British Institution 
to their American colleagues. "The occasion was unique in another 
жау; for it is our ungallant habit in this country to exclude ladies 
on these occasions, but at this particular dinner this rule was relaxed 
and invitations were extended to the fairer sex ; and whether for 
this reason, or on account of the leaven provided by our American 
colleagues, it seemed to us that the proceedings went with much 
more go than is usual. 

The dinner was held at the Connaught Rooms, Great Queen-street, 
under the chairmanship of Mr. J. А. Е. Aspinall, President of the 
British Institution. The company was seated at 63 small tables. 
among those present heing the United States Ambassador (Mr. 
Whitelaw Reid). Mrs. Aspinall, Dr. W. Е. M. Goss (vice-president 
of the American Society of Mechanical Engineers), Mrs. Goss, Мг. 
James M. Dodge (past president A.S.M.E.). Mr. Oberlin Smith 
(past president) and Mrs. Oberlin Smith, Mr. A. H. D. R. Steel- 
Maitland, M.P.. Sir W. and Lady White. Dr. Worcester, Mr. 
and Mrs. Hartley Wicksteed, Dr. and Mrs. Е. W. Taylor, Dr. and 
Mrs. Wm. Maw, Мг. С. Hawkslev, the Mayor; and Mayoress of 


Society of Mechanical Engineers," mentioned the fact that 
founded only 30 years ago and now had a membership o 
4.000. Both societies had common objects and common 
and with а common desire to do their duty in the cause of ln 
were being drawn closer and closer together. 
of law and order and the repression of rebellion and wr 


mechanical engineer bore an important part, and the cause о: 
and truth owed much to him. 


In the main 


This toast was replied to bv Prof. Ноттох, Hon. Secr 


the American Society of Mechanical Engineers, in a thc 
characteristic speech. After paying a tribute to the me 
King Edward, he went on to read into the joint meeting a 
significance than would be given by simply a gathering of 
The American was so much at home in the United Kingdom 
he and his host had a common ideal. Аз long as they | 
common ideal, their civilisation rested on a bed-rock so 
that there was no force which could ever shake the natia 
The reason why Englishmen had lost work which Ameri 
secured was that the latter had learned the trick of ha 
specifications written bv the seller and his engineer, whi 
Englishman insisted upon having the specification writte 
buver or his engineer; but when the buyer purchased the 
product of the American engineer he bought what he want« 


Other toasts were “Our Other Guests," given by M 


Ellington, Vice-President of the Institution of Mechani 
neers, and replied to by Dr. Glazebrook, while “ Succe 
Institution ? was proposed by Dr. W. Е. M. Goss and ackr 
by Mr. Aspinall. 


Mr. J. А. Е. Aspinall and the Council of the Institution 


Windsor, Prof. and Mrs. Hutton, Dr. and Mrs. А. Swasey. Mr. 
E. P. Martin, Dr. W. С. and Miss Unwin. Mr. С. Kirchhoff. Mr. 
J. L. Griffiths (U.S. Vice Consul), Dr. and Mrs. J. Freeman. Sir 
Gerard Muntz (president, Institute of Metals), and Lady Muntz, Dr. 
and Mrs. В. T. Glazebrook, Mr. Henry Lea, Mr. С. Е. Scott, 
Mr. and Mrs. J. Smith, Mr. and Mrs. J. Hartness, Mr. W. F. Mar- 
wood (Board of Trade), the Hon. William and Mrs. Wiley, Mr. 
Calvin Rice, Mr. and Mrs. Willis Hall, Mr. and Mrs. E. B. Ellington, 
Mr. and Mrs. Henry Gantt. Dr. and Mrs. Tudsbery, Mr. Н. J. Grant, 
Mr. and Mrs. Mark Robinson, Mr. Frank Ree (L. & N.W.R.). and 
Mrs. Ree, Mr. and Mrs. A. Herbert, Mr. H. F. Donaldson, Mr. and 
Mrs. H. Heaton, Mr. F. M. Lea. Mrs. Angus Sinclair. and Dr. 
Hele Shaw. 

The loyal toasts having been honoured with enthusiasm, Mr. 
ASPINALL, in the absence of the Lord Chief Justice, proposed ** The 
Health of the President of the United States." Не said that it 
sometimes occurred to him that the United States was like a great 
kaleidoscope. perfect in design and absolutely scientific in arrange- 
ment, but changing with the slightest movement, though always 
remaining uniformly symmetrical, each section pointing to a com- 
mon centre towards which all the races forming the nation were 
tending—the Stars and Stripes. 

The AMERICAN AMBASSADOR, on rising to reply. was received 
with prolonged cheers, not only from the American but from the 
British guests. He said that all Americans would appreciate the 


nical Engineers gave a conversazione at the Institution 
Gate, on Thursday last in connection with the joint Sum 
ing of the Institution of Mechanical Engineers and the 
Society of Mechanical Engineers. The proceedings wert 
more attractive by a number of short lectures, among t 
one by Dr. Hele Shaw on * Streamline Experiments 1 
Aeroplane Stability,” while a musical programme was pert 
number of artistes and by the String Band of the Roya 


British Association.—A provisional programme of th 
and other meetings of this Association at its annual mect 
will take place at Sheffield from August 31 to Septem 
now been issued. The reception room will be at the Ct 
and will include a large luncheon room. АП the vario 
places are grouped within a radius of 400 yds. from this 
president's address and the popular lectures will be gi 
Victoria Hall. 

In Section A (Mathematical and Physical Sciences), | 
of the president (Prof. Е. W. Hobson, F.R.S.) will be ¢ 
10 a.m. on Thursday, September 1. Two discussions 
arranged. On Monday, September 5, there will be : 
cussion with Nection G on the Principles of Mechanical l 
opened by Prof. G. H. Bryan, F.R.S. ; and on Tuesday, ^ 
Dr. C. Chree, F.R.S., will open one оп Atmospheric. 
The section will meet with Sections С and B on Friday. 
to participate in the discussion on the report oi t 


kindly terms in which the toast had been proposed, and he felt sure 
he was authorised to thank Mr. Aspinall and every Englishman 
present for the sentiments that had been expressed. He drew 
attention to the way in which the civilisation of the twentieth cen- 
tury had been influenced by the work of the mechanical engineer. 
Could the twentieth century be conceived, he asked, without the 
development made by the contributions of Watt and Fulton? 
Could the English speaking world of to-day be conceived without 
the lesser. but still gigantic, contributions of other mechanical 
engineers of the same common race—Stephenson. Fairbairn, Whitney 
Morse, McCormick, and at the present time Edison, Bell and West- 
inghouse? "Those, like themselves, who had achieved such results 
and developed such a civilisation, were bound above others to seek 
constantly for its preservation. Influences were abroad tending to 
impair or destroy it, so that there was no safety for the work which 
they had built up and must preserve, save in obedience to law, in 
protection to life, and in those twin and vital safeguards, equal pro- 
tection to individual liberty and to individual property, which was 
shadowed in that respect for authority that their toast enforced. 
In conclusion. he mentioned that it would, perhaps, be wise for the 
toast of the President of the United States to be honoured in the 
same way as that of the King—that is without reply. One thing 
was clear. The toast of these two great heads of States of the 
English speaking world were being more and more honoured in the 
same spirit on both sides of the Atlantic with the same loval and 
patriotic hope for the continued sovereignty of law, and the pre- 
servation of ordered liberty, which was the real meaning of each 
of them. 


Sir Милллм WHITE, in proposing the toast of “ The American 


Explosions Committee, and in the Papers which follow | 
combustion. Several Papers have been promised to the 
the programme is still incomplete. | 

In Section В (Chemistry) the feature is the joint dise 
other sections. Among these may be mentioned “ T h 
Science by Commerce," with Section L, and on ae 
with Sections A and G. 

In Section G (Engineering) the presidential add 
delivered by Prof. W. E. Dalby, while Papers will be r 
Testing of Lathe Tool Steels,” and “А New Metho 
the Cutting Quality of Files," by Prof Ripper; " Ex 
Aeroplanes,” by Mr. W. А. Scoble; “ Accelerometers. 
Wimperis; “ Optical Determination of Stress." by 
* Laws of Electro-Mechanies," by Prof. S. P. Thom} 
“ The Electrification of the Brighton Railway," by Mr 
“Heat Insulation,” bv Mr. Е. Bacon, The Gaseou 
Committee will make their report and there will be Jc 
on ' Combustion " with Section B and on “ Aerial 
Section А. 


Crystal Palace School of Engineering.—In the 
address to the students of this school last Friday, M! 
President of the Institution of Civil Engineers, rem 
was not enough for students to confine themselves € 
branch of engineering; they should take a general 
to master the principles in more than one directi 
would become an increasingly important subject. : 
sure to be an extended demand for the services of tho 
railway engineering. 
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PROBLEMS OF RAILWAY ELECTRIFICATION. 


On Friday last, July 29th, a joint meeting of the Institution 
of Mechanical Engineers and of the American Society of 
Mechanical Engineers was held at the Institution of Civil Engi- 
neers, Westminster, the subject under discussion being the 
electrification of railways. The Papers read were as follows : 
“ The Electrification of Railways," by Мг. б. Westinghouse 
(President, American Society of Mechanical Engineers) ; 
“ Economies of Railway Electrification,” by Mr. W. B. Potter ; 
* The Electrification uf Trunk Lines," by Мг. Г. В. Pomeroy : 
“ Electrification cf Suburban Railways,” by Mr. Е. W. 
Carter; and “ The Cust of Electricallv-propelled Suburban 
Trains,” by Mr. H. M. Hobart. 

Abstracts of the Papers by Mr. G. Westinghouse, Mr. W. B. 
Potter and Mr. H. M. Hobart are given below. The first of 
these Papers was read, in the absence of the author, by Mr. 
С. К. Scott, who, in conclusion, remarked that Mr. Westing- 
house said he would like to have some one at the meeting who 
appreciated the author’s purpose and motive in preparing this 
Paper. Mr. Westinghouse wished to remind them that several 
years ago when the question of the compulsory electrification 
of railways in tunnels and terminals was before the New York 
Legislature, and about the time of certain tunnel disasters, 
both in America and in Europe, he advocated the use of steel 
cars. He was severelv criticised in some quarters, but he 
adhered to his suggestion, and now steel passenger cars were 
becoming the standard for that type of service in America. 
At the present time Mr. Westinghouse was endeavouring to 
give his best attention, from the railway standpoint, to the 
matter of electrification and thus to do a future service to 
railways. 

Ап account of the joint discussion on these papers will be 
found on p. 701. 


THE ELECTRIFICATION OF RAILWAYS.* 
BY GEORGE WESTINGHOUSE. 


Summary.—In this Paper the author calls attention to the need which 
exists at the present time for a system of electric traction that can be 
universally used. Besides uniformity in gauge, vehicles and brakes, 
agreement is also required in the svstem of electrical energy used and 
the way in which it is supplied. The requisites for a universal electric 
system are noted, and the future of electrification of railways is gone 
into. Appendixes dea] with the design of the electric locomotives now 
in use in America and the different systems of electrification employed, 
while data ot the lines operated by electricity are also given. 


It is my intention in this paper to direct attention to the 
necessity for the very earlv selection of а comprehensive elec- 
trical system embracing fundamental standards of construction 
which must be accepted bv all railway companies in order to 
ensure a continuance of that interchange of traffic which, 
through force of circumstances, has become practically uni- 
versal, to the great advantage of transportation companies and 
of the public. The time is ripe for such a selection unless we 
are willing to regard with complacency the extension of the 
existing. diversified svstems and the creation of conditions 
which will prevent the general use of the most practical methods 
of operation. Indeed, the tendency seems to be toward diver- 
sity rather than unity, since different types of third-rail con- 
Struction have been adopted, even for the several continuous- 
current svstems in and about New York Сиу, which renders 
Interchange of cars or locomotives difficult or impossible. 

Although the facts clearly show the contrarv, there exists à 
popular impression that the electrification of railwavs Is a simple 
matter, and that it requires only decisions by boards of directors 
to ensure the immediate substitution cf the electric for the 


steam locomotive. The great difficulty in the electrification of | 


standard railways is no longer the engineering problem of 
developing a locomotive and an electrical svstem which will 
operate trains, but it is a broad question of financial and 
general policv of far-reaching scope, considering the future 


* Abstract 


electrification of railways in general as distinguished from 
isolated cases of limited extent, and requiring a combination of 
the highest engineering and commercial skill. 

To ensure interchange of traffic, the fundamental require- 
ments, so far as operation by steam is concerned, with full 


regard for safety, speed and comfort, are very few in number 
and are covered by the following: A standard gauge of track,. 
a standard or interchangeable type of coupling for vehicles, a. 


uniform interchangeable type of brake apparatus, interchange- 
able heating apparatus and a uniform system of train signals. 
The additional fundamental requirements for electrically- 
operated railways are: A supply of electricity of uniform 
quality as to voltage and frequency, conductors to convey 
this electricity so uniformly located with reference to the rails- 
that, without change of any kind, an electrically-fitted loco- 


motive or car of any company can collect its supply of current 


when upon the lines of other companies, and uniform appa- 
ratus for the control of electric supply whereby two or more elec- 
trically-fitted locomotives or cars from different lines can be 
operated together from one locomotive or car. Outside of 


economy in capital expenditure, and economy and convenience: 


in operation by steam or electricity, it matters not whether 
each locomotive and car and the apparatus upon them differ 
from every other locomotive and car in size or details of con- 


struction so long as the constructions are operative and the 


materials employed are used within safe limits. 


The development of alternating-current apparatus from the: 


earliest time 13 then gone into by the author. 

The various systems of electrical working on railways now 
employed are then described, and it is shown that they are all 
fundamentally alternating-current systems, while the essentials 
of a good railway motor, both of the continuous and alternating- 
current type are also considered. Locomotives equipped with 
each of the three tvpes of motors have been in successful opera- 


tion and have demonstrated their usefulness, capacity and 


reliability in practical railway service. The three-phase motor, 
having а definite constant-speed characteristic, 15 particularlv 
adapted to certain conditions ; but, on the other hand, it has a 
less general adaptabilitv to. the ordinary varying conditions of 


railway operation. The single-phase motor has a facility of 


voltage control which gives an efficient means of speed adjust- 


ment, and is in this particular superior to other systems. The- 


relative weights and costs of the several types of motors, and of 
the locomotives designed to accommodate them, depend upon 


so many conditions that comparisons must necessarily be- 


general. It will be found, however, that these differences in 
locomotive cost are in many cases more than offset by the cost 
of the other elements in the electrical svstem. 

The controlling factor in the cost of electrification in nearly 
all cases is the svstem for transmitting power from the power 
house to the locomotive, and not the locomotive itself. 
choice between the several systems must, therefore, be based 
upon a comparison of the complete systems. The differences 
between the methods of transmitting power are of far greater 


The: 


importance than the differences between power houses or 


between locomotives. The current for all systems is generated 


in usual practice as high-tension alternating current, for the - 


reason that electric energy can be most economically trans- 


mitted by high-tension alternating current even though it is in | 


some cases converted into direct current. 
In selecting a proper electrical svstem for railway operation, 


it will probably be generally conceded that the following ele- - 


ments are of prime importance: The electric locomotives 


should be capable of performing the same kinds of service which | 


the steam locomotives now perform. This will be most readily 


secured by electric locomotives which can practically duplicate - 


the steam locomotives in speed and power characteristics. 
This includes a wide range of performance, embracing through 
passenger service at different schedule speeds; local passenger 
service; through freight service in heavy trains ; the handling 


* 
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. contact conductor. 


‚ constructed as to give a maximum assurance of continuity of 
- service. | 
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-of local freight by short trains; and a variety of switching, 


terminal and transfer movements, and naturally calls for 
wide variation in tractive effort and in speed, both for the 


‚ operation of different kinds of trains and also for the operation 
-of the same train under the varving conditions usually incident 


to railway service. The electric locomotive should be capable 


‚ of exceeding the steam locomotive in its power capacity. It 


should be able to handle heavier trains and loads, to operate 
at higher speeds. and in general to exceed the ordinary limits 


‚ of the steam locomotive in these respects. The readiness with 


which several electric locomotives can be operated as a single 
unit enables апу amount of power to be applied to a train. The 
electric system should adapt itself to requirements bevond the 


ordinary limitations of the steam locomotive in small as well 


аз large things. It should be adapted for use on branch lines, 


and for light passenger and freight service similar to that so 
profitably conducted bv interurban electric roads, which in 
many cases run parallel to steam roads, not onlv taking away 
the traffic of the steam roads, but building up a new and highly 
profitable traffic. both in passenger and in express service. А 
universal electrical system requires that power should be trans- 
mitted economically over long distances and supplied to the 

The system should utilise the most highly 
perfected apparatus for the electric transmission of energy and 
its transformation into suitable pressures for use. The contact 
conductor in an ideal system should be economical to construct, 
both for the heaviest locomotives where the traffic is dense, 


and for light service on branch lines. It should impose mini- 


mum inconvenience to track maintenance, should give mini- 


mum probability of disarrangement in case of derailment, or in 
case of snow and sleet, and should in general be so placed and 


The use now made of electricity in steam railway service has 
been brought about, generally speaking, through compulsion. 
The steam locomotive has reached its limitations and has been 
found unsuitable and inadequate in tunnels or in terminal 
service. Even where other considerations may have been con- 
trolling, the problem has usually been a specific one of elec- 
trifying a relatively small area. The problem has been solved 
by considering those factors wbich were of immediate impor- 
tance, without giving weight to uniformity with other svstems 

„ог of extension. 

Now the natural course of development will be the extension 
of these limited zones, until after а time they meet. Then 
there will arise great inconvenience and expense if the svstems 
are unlike. For the present it may bea matter of little moment 

- whether different svstems have their contact conductors 1n the 
same position, or whether the character of the current used is 
thesameordifferent. In theearlv davs of railway work, it was 
of little consequence whether the tracks of the different systems 
in various parts of the country were alike or unlike, but later on 
it did make a vital difference, and the variation resulted in 
financial burdens which even vet lie heavily on some railways. 
It is this large view into the future of electrical service which 


. should be taken by those responsible for electric railway 
development. 


The complete electrification of a railway will necessitate a 
rearrangement of ideas and practices in regard to operations. 
‘Coaling and watering places will not be needed; passenger 
trains will be differently composed, some classes being of less 
weight, and they will operate more frequently, thus promoting 
‘travel; other trains will be heavier than at present, or will 
-operate at higher speeds ; and branch lines, by the use of elec- 
tricallv-fitted cars, can be given a through service not now 
enjoved. The movement of freight will undergo great changes, 
. due to the fact that electric locomotives can be constructed 
with great excess capacitv, enabling them to move longer 
trains at schedule speed on rising gradients. The large per- 
‚ centage of shunting operations due entirely to the use of steam 
‘locomotives will no longer be required. The railway com- 

panies can combine upon some co-operative plan for the 
generation of electricity, thereby effecting large savings in 
‚ capital expenditures, and can utilise their own rights of way 


for the transmission of the current, not only for the op 
of trains but for many other useful purposes. 

Notwithstanding the fact that great strides have 
been made in cheapening the cost of generating electri 
steam engines, I foresee, from the progress made in the d 
ment of gas and oil engine power, a still further redu 
cost which will accelerate the work of electrifying - 
railways. 

One important aspect of this great question will еп: 
thoughtful consideration of every Government, nam: 
military necessity for uniform railway equipment in 
war. 

There will be serious difficulties to surmount in the : 
of а general system. There naturally will be argur 
favour of one or another of the systems now in use and i 
nation of those who have adopted a particular system 
cate its general use. There will be enthusiastic inven! 
there will be тапу advocates of the common view, 
that there is room for several systems and that еас! 
will best meet the requirements of а particular case 
will be those who give undue weight to some feature 
importance, such as a particular type of motor or of loc 
instead of giving a broad consideration to the whol: 
and recognising that. in the general problem of rail 
trification, facility and economy in transmitting power 
power house to the locomotive are of controlling impo! 

Were there now only one system to be consider 
would be a concentration of the energy of thousan: 
perfecting and simplifying of the apparatus for tha 
to the advantage of railway companies and of manuf 

In conclusion, I can only repeat, and earnestly reco 
the serious consideration of railway engineers and 
authority, the pressing need of determining the syst 
admits of the largest extension of railway electrificat 
& prompt selection of those standards of electrificat 
will render possible a complete interchange of traff 
to save expense in the future and to avoid diffic 


delavs certain to arise unless some common unders 
arrived at very shortly. 


The Paper proper is followed by а number of appendix 
abstracts are given below. 


APPENDIX I. 


The first appendix deals with the single-phase system 
York, New Haven & Hartford Railway, the various 


which have already been described and commented u 
ELECTRICIAN.* 


During the past year, the electric service on this line h 
in efficiency all records previously obtained on this ¢ 
steam locomotives. The actual figures are given in Ta 
covers the movement of passenger trains over the 12 m 
rail operation and 21 miles of single-phase operation, : 
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Table L—Record of Single-phase Service, New York, ^ 
Hartford Railroad for 12 months. 


ee 


Miles 
Total | №. of | run per к 
—— | miles RUN loco- | P 
mo : 
|! run. motive 
| delays. delay. dcl 
1909. | 
А: | 146,189 9 4 10,243 
May лоне 155,551 25 6,222 
DUNE’. Gorrissen eane | 166,759 14 11,911 
ЗИ... линии 183.434 13 14,110 
AULUSt неее | 177,714 14 | 12,694 
September ............... | 189,656 | 14 | 13,547 
October ш... | 174,400 11 15,85 
November ............... | 173,370 10 | 17,337 
December уу. | 167,808 | 23 | 7,290 
1910. 
January .................. | 163,274 2 | 5,831 
February: 1. usos 138,929 12 ' 11577 | 
March ее eost 156.901 | 12 13.075 | — 


* See Vol. LIX., pp. 299, 909, 1023; Vol. LX., р. 87 
203 ; Vol. LXII., рр. 290, 492, 748; Vol. LXIII., р. 2* 
рр. 45, 974, 1045. 
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locomotives, that have been used from 22 to 38 months, were avail- 
able. The early fears as to difficulties in commutation have been 


-dispelled by the records of performances, many of the motors have 
-operated over 100,000 miles without turning or even sandpapering 


the commutators, and the brushes show an average life of from 40,000 
to 45,000 miles. The average number of miles run per locomotive 
-delay during the vear exceeds 12,000, equivalent to a dozen trips 
‘between New York and Chicago, or 30 trips between London and 
‘Glasgow. The locomotive delays (many of which only slightly ex- 
-ceeded one minute duration) include not only those from electrical 
-causes, but from mechanical defects as well, such as loose tyres, 
burst air hose, hot journal boxes, frozen steam hose, &c. A com- 
‘paratively large number of delays in December and January were 
due to the very severe weather and the unusual amount of snow and 
ice. These locomotives have been making regularly an average of 
about 4$ trips of 33 miles per day, hauling trains 25 to 50 per cent. 
‘heavier, or even more in the case of express trains, than the loco- 
motives were guaranteed to handle. Most of the locomotives have 
tun about 100.000 miles, but there is seldom more than one (which is 
2% per cent. of the whole number) out of service for repairs, a record 
said by the officials of the company to be much better than for the 
steam locomotives which were replaced. These officials also say 
that the cost of maintenance per mile and the number of miles run 
per electric locomotive are far more favourable than with steam loco- 
motives, even with the present very short run of 33 miles. 

The cost of maintenance of the distribution system is relatively 
samall compared with that of the low-voltage third-rail system. The 
delays due to the transmission lines and overhead construction, 
though few in number, include those brought about by extraordinary 
conditions, such as steam from switch engines and by wrong opera- 
tion of switches. The heaviest traffic on the New York division of 
the New Haven road, and the occasion on which delays would be 
most deplored, is on the day of the annual intercollegiate football 
game at New Haven. The service on this day for 1908 and 1909 was 
as follows :— 


1908. 1909. 
Regular tfalns-..ioeeusebse erue reve siis "128. 126 
Elcg. i dee 30 29 
Total trains ..... аи. 158 155 
Number of train delays ................... eee 2 0 
Total duration of delays. .......... ccc н \7 min. 


In considering the capability of the single-phase system for con- 
tinuous performance, the record of the six single-phase locomotives 
in service at the St. Clair tunnel of the Grand Trunk Railway* is 
worthy of mention. These locomotives have now been running two 
years and have made about 70,000 miles each, averaging about 100 
miles per day, or 25 trips of four miles. It has not been necessary 
to use a steam locomotive since the regular electric service was started 
«Мау, 1908), and during the last 12 months the service bas been 
responsible for but one train delay, of eight minutes. 


APPENDIX II. 
DATA ох ELECTRIC LOCOMOTIVES OF AMERICAN DESIGN. 


The locomotives on which data are given were built for heavy rail- 
way service. They are for passenger service and for combined 
passenger and freight, and include locomotives for direct current, 
‘there-phase current and single-phase alternating current, and others 
adapted for operation on either single-phase alternating current or 
‘direct current. A brief description of these locomotives follows, 
including mention of some of their notable features. 

Locomotives of the Westinghouse Electric & Mfg. Co.—Referring to 
Table IL, the first column covers locomotives built for the New York, 
New Haven & Hartford Railroad, for operation on their electrified 
zone between New York and New Haven. The electrical system 
demanded that the locomotives be capable of operation both on 
single phase and direct current. There are 41 of these locomotives 
in operation. A gearless concentric motor for each driving axle is 
mounted on a quill flexibly connected to the driving wheels. The 
„deadweight on the axles is thus reduced toa minimum. The second 
column deals with locomotives built for the Grand Trunk Railway 
for operation in the St. Clair tunnel under the St. Clair River. These 
Jocomotives are designed for operation with single-phase current only. 
They are handling the entire freight and passenger traftic through the 
tunnel. The third column deals with locomotives built for the Penn- 
8ylvania Railroad for operation in their New York tunnel. They 
are for passenger service only, and operate on direct current at 600 
volts on the conductor. The first locomotive has been run 17.000 
miles on test. The centre of gravity of these locomotives is high, as 
the motor is mounted well above the driving axles. The trans- 
mission from motor to wheels is by cranks and connecting rods. 
These parts are protected from possible damage due to short-circuit 


* See THE ELECTRICIAN, Vol. LXV., р. 561. 
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by interposing between the armature and its shaft a friction clutch 
which will slip before damaging stresses are imposed on the trans- 
mission. The motors are the largest railway motors ever built and 
are provided with commutating poles, making possible the use of a 
shunted field control which is applied to these locomotives. The 
fourth column deals with a locomotive built for the New York, New 
Haven & Hartford Railroad for use in high-speed freight and medium- 
speed passenger service. It also is fitted for operation both with 
single-phase and direct current. It has been run approximately 
3,000 miles in test service, actually hauling regular freight trains, 
including the steam locomotives, over the electrified section of the 
railroad on the normal schedules for the movement of these trains. 
A pinion at each end of the motor meshes with a flexible gear whose 
centre is rigidly secured to the quill surrounding the axle, the flexible 
gear overcoming the difficulties in securing tooth alignment and 
division of load which are liable to occur when rigid twin gears are used. 
It is the only electric locomotive equipped with spur-geared motors 
which are bolted rigidly to the spring-supported parts of the loco- 
motive. Each driving wheel is driven through helical springs. the 
arrangement being such that the driving wheel has practically free 
vertical play. The locomotive has two trucks, the draw-bar pull 
being transmitted through the truck frames. The body is spring- 
mounted on friction plates in place of being carried on truck centre 
pins in the usual manner. It is an exceptionally easy riding machine 
with very low rolling friction. The performance has been satisfac- 
tory, and a speed of 40 miles per hour was attained on level track 
with а 1,600-ton train. The fifth column deals with a locomotive 
for the same railroad and service as that just described. The com- 
parison between geared and connecting-rod motors for identical 
service 18 a very interesting feature of this development. The 
weights given in both the fourth and fifth columns are those on which 
locomotives of these types would generally be built. The actual 
locomotives are somewhat heavier, due to particular features of 
design not inherent in the type. The effect on the connecting rods 
and pins of the pulsating torque of a single-phase current is avoided 
by the introduction of a flexible connection between the armature 
and its shaft. This locomotive has not been tested. The last two 
locomotives were ordered by the New Haven road to demonstrate 
the practicability of electric traction for freight service and to assist 
in determining the most suitable kind or type of locomotive. 

The first column of Table III. deals with locomotives built for the 
New York Central & Hudson River Railroad for operation on the 
electrified zone of the New York City terminal. Forty-seven of these 
locomotives аге in use, the first having been put in operation in July, 
1906. They are used for passenger service only, and operate on 
direct current at 600 volts. The mechanical equipment of this loco- 
motive consists of a main driving wheel base with four driving axles 
and a four-wheel guiding truck at either end. The motor is of the 
bi-polar gearless type, the armature being mounted directly on the 
driving axle, and the mechanical structure of the locomotive forming 
а portion of the magnetic circuit of the motors. The characteristic 
feature of the locomotive is the simplicity of its electrical and mecha- 
nical construction, which contributes to its high efficiency and low 
maintenance cost. The second column of Table III. deals with loco- 
motives built for operation at the Detroit River tunnel. These are 
to be used for both freight and passenger service between Detroit, 
Mich., and Windsor, Ont., and will be operated at 600 volts direct 
current. The running gear consists of two trucks connected together 
with a massive hinge so as to form a single articulated wheel base, and 
buffers carried on the outer end frames of the trucks. The motor 
is of the direct-current geared tvpe with commutating poles and is 
interesting as the first application of the commutating pole motor to 
this class of service. "Twin gearing is used between the motor and 
driving axle, and consists of a pinion at each end of the armature 
shaft and a corresponding gear on the axle. The use of twin gearing 
relieves the armature shaft of torsional strains and maintains the 
parallelism of the shaft and axle. Five of these locomotives have 
been built and are awaiting completion of the tunnel. While they 
are not in actual operation, extensive tests made on a test track in 
hauling and accelerating freight trains up to 1,500 tons in weight 
have proved that this type is very satisfactory for the service. The 
third column deals with locomotives built for the Baltimore & Ohio 
Railroad for operation of both freight and pasenger service through 
the Baltimore Belt Line tunnel. Two of these locomotives are in 
use and operate on direct current at 600 volts. The general design 
is similar to the Detroit tunnel locomotive described above and the 
same type of motors are used, but the motors are geared for higher 
speed in order to meet the speeds required by passenger service on the 
relatively lighter grades of the Baltimore tunnel. The fourth column 
deals with locomotives built for the operation of freight and passenger 
trains through the Cascade tunnel of the Great Northern Railway. 
These locomotives are designed for three-phase operation at 25 cycle 
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| CRRA | Fe. A MA Г t | cac ТОТУР) >, 2) icri ids 
VPE, epson" AP CE NUS ard, AUR, PROV MU PN Ce И 
Grand Trunk ; lou ^e А 
о, CAPPERPTITTTITTTEU сы New Haven 3 : | Pennsylvania New Haven New Нах 
St. Clair Tunne! 
Electric system................-. A.O., D.C. | А.С. | D.C. A.C., D.C. A.C.. D 
TR Sa er ea aie Passenger Frt. & Pass. Passenger | Frt. & Pass. Frt. & P: 
First placed in service........... July 1907 | February 1908 | 17,000-mile test | 3000-mile test | buildir 
No. in service or on order May! 1910| 41 6 | 24 1 | 
Мо. motors рег loc omotive Sa .| | 3 2 | 4 | 
Armature diameter, inches.......| 39% | 30 56 | 39% 7 
Core\length, including vent open- | | 
С” Neuer PNE | 18 - | 1434 | 23 13 | 1 
Weight опе motor, pounds....... 16,420 15.660 | 45,000 19,770 | 41.60 
Weight all motors on locomotive i 65,680 46,980 | 90,000 | 79,080 | 83,2 
Weight all electrical parts....... .| 110,400 58,400 | 127,200 | 130,000 135.01 
Weight all mechanical parts...... 94,100 | 73,600 204,800 | 130,000 125.0 
Weight complete locomotive.. | 204,500 | 132,000 332,000 260,000 260,0X 
Weight on driving wheels, | 162,000 132,000 | 207,800 | ¥80,000 180,01 
Weight complete locomotive for | | 
А.С. operation................ 196,000 | 132,000 D.C. 241,000 | 240,0 
Max. guar' t'd speed, miles per hr. about 86 3C about 80 45 | 
Feature limiting speed.. | track armatures connecting rod armatures | armat 
Мах, tractive effort........ коа 19,200 43,800 9,300 40,000 | 40,0 
Loco. wt. in excess of 18% adhe- | | 
sion Мах. T.E., A.C. ope ration, ь 88,700 | none none 18,500 | 17,5 
А | ^E | че | [1500 freight | | 1500 | 
Designed for trailing load, tons. . 250 | 500 | 550 | | 800 pass. | | 800 | 
ОЛ meee aha dolis ic оу about 75 | about 25 | 60 | | 4 en a | | (22 es 
Table III.— Data on Electric Locomotives of American Design. Built by the General Electric Со. 
! 
9: 69257; | ; = == > 
ERED € Cp COPIE UH ARP MP TE ACERS 
ВТОР еее N. Y. C &H. R. К Detroit River Great Northern Paris- 
Tunnel 
Electric вузќет................. D.C. D.C. 3-phase I 
Mire sc du o Passen r Frt. & Газы, ; Ри. & Pass. Pas 
rst p ed in кегуісе........... uly tests comple 1 
No. in service cr on order May 1910 47 Pa March 1910 July 1 
No, motors per locomotive....... 4 4 : 4 
Armature diameter, inches....... 29 25 25 35% 
Core length, inc'uding уеп! open- | 
ing, inches......... 19 11% 1% 164 
Weight one motor, pounds....... 18,150 10,560 10,560 15,000 | 
Weight all motors on locomotive . 72,600 42,240 42,240 60, 3. 
Weight all electrical parts........ , 91,200 54,000 54,000 109,000 4 
Weight all mechanical parts...... 138,800 146,000 130,000 121,000 6 
Weight complete locomotive...... 230,000 ,000 184,000 230, 11 
Weight on driving wheels........ 141,000 | 184,000 230,000 11 
Weight complete locomotive for 
А.С. орегайоп................ D.C. D.C. D.C 230,000 
Мах. guar't'd speed, miles рег ћ: 75 30 55 30 ' 
Feature limiting speed........... . track armature armature armature ап 
Max. tractive effort............. 47,000 67,000 61,000 11,000 к 
. wt. in excess of 187- adne: 
sion Мах. Т.Е. А.С. operation, none none none none 
Designed be trai ing load, tons. mee 94 { 
теїдһї.................... оп 850 : 
Eos ео grade 500} 134% grade 79:082270 fide 
Balance speed on level with кооз 1 | ) Freight 20.5 l | Freight 26 
{баЧ у секши Акан | 63 Pass. 22 1 Раза. 304 15 


and 6,600 volts on the trolley. The mechanical structure consists 
of an articulated wheel base similar to that of the Detroit River 
tunne! locomotive described above. The motor is a three-phase 
induction motor with external secondary resistance and fitted with a 
gear at each end of the armature shaft. The service for which they 
are ultimately designed is the operation of a division 57 miles long 
with ruling gradients of 2-2 per cent. and an average grade of 1:55 
percent. Four of these locomotives are in service, and it may be of 
interest to note that they were involved in the disastrous avalanche 
of March 1, 1910, which swept through the electrified yards at 
Wellington, Wash. The fifth column deals with locomotives built 
for the Paris-Orleans Railway for use in hauling passenger trains 
from the Austerlitz station to the Quai d'Orsay. They are designed 
for operating on 600 volts direct current. These locomotives are 
historically of interest, the first one of them having been delivered 
in 1899, and 12 being now in service. Each locomotive has two inde- 
pendent trucks, each truck equipped with two geared motors, and 
carrying weight of cab and platform on the centre pin with draft gear 
and buffer attached to this platform. This represents a type of loco- 
motive of which а large number have been built, and which has 
proved highly satisfactory for light and medium classes of service. 


APPENDIX III. 


COMPARISON OF SYSTEMS OF ELECTRIFICATION. 


The salient features of the three systems of railway electrification 
are presented in a number of diagrams so arranged as to permit of а 


— 


ready comparison between their essential characteristic 
larly in the circuits and apparatus which transmit the pow 
power station to the locomotive. In thickly populated di: 
gested with traffic, the generating stations, ‘of which there 
not less than two in order to minimise interruptions 
should probably be located at junction points or places 
the greatest power and at distances not exceeding 30 o 
With such a disposition of power houses, the overhead t! 
on a single-phase system will usually be sufficient for th 
current. In like manner, where the traffic is not so heav) 
houses can be placed at greater distances, bearing in min 
that the increase in traffic may subsequently demand i 
power houses or sub-stations. In cases where power 
long distances apart, the single trolley wire should probab! 
mented by an additional circuit in order to guard aginst ii 
due to defects in the trolley wire, and to give a sufficic 
power for any contingency. 

Fig. 1 shows the comparative losses between the ge! 
the locomotives for each of the three systems, based « 
service where the input to the locomotives by the sever 
practieally the same. Аз some kinds of service render 
motor with its auxiliary apparatus and control more е! 
under other conditions it may be less efficient, this var 
has been eliminated by assuming the same power delis 
locomotive as a basis for a general comparison of the 
losses. The total height of each column in the diagram 
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total power delivered by the power house in the system designated. 


The height of the long portion at the lower part of each column indi- 
cates the amount of power which reaches the locomotive. The loss 
between power station and the locomotives is represented by the 
upper shaded areas. The respective losses in raising transformers, 
transmission line, lowering transformers, rotary converters and the 
contact line (comprising trolley or third-rail with track return) are 
segregated. It will be noted that the large losses in the rotary con- 
verters appear only in the direct-current system. The larger single- 
phase column shows the losses where the distances are such that it is 
necessary to use a transmission line and transformers. The smaller 
single-phase column represents the trolley wires connected to the 


DIRECT 
CURRENT 


Transformers 
Trańsmislon Line Ñ 
і Transformers 


Notary Converters Е 


Contact Line 


Power Delivered 
to Locomotives 


Fic. l.—SHowiNa COMPARATIVE LOSSES BETWEEN PowER HOUSE 
AND LOCOMOTIVES. 


generators without any intervening transmission line or trans- 
formers. "The loss of power between power house and locomotives 
is relatively small as compared with that in any of the other systems. 
This is the condition on the New York, New Haven & Hartford Rail- 
road, where the power house is distant nearly 20 miles from one end 
of the line. 

Fig. 2 shows the comparative estimates prepared a few months ago 
of first cost in a particular case for electrification by the direct-current 
system and by the single-phase system. In the preparation of these 
estimates the three-phase system was not called for and as no esti- 
mate covering it has been prepared, it is not included in the present 


OIRECT 
CURRENT 


SS 


Fig. 2.——CoMPARATIVE First Costs FOR DIRECT CURRENT AND SINGLE: 
PHASE SYSTEMS IN A PARTICULAR CASE ОЕ А 100-MILE SERVICE. 


comparison. The estimates cover a single track line 100 miles long 
involving both freight and passenger traffic in both through and local 
service and include 20 locomotives. "The costs for power station 
include only the machinery and building and do not include cost of 
hydraulic development. It will be noted that the considerably less 
cost of the single-phase system in this case is due largely to the lower 
cost of contact line and sub-stations. Fig. 3 shows the comparative 
estimates of first cost for the three systems for a service on mountain 
gradients in & particular case involving the use of 12 locomotives. 
The total length of line is 32 miles, part of which is single track, part 
double track and part three tracks. In addition to the main line 
there is a large yard to be electrified, there being a total of 90 miles of 
single track. The location of the power station was fixed by non- 
electrical considerations. The distances were such that sub-stations 
were required when either direct current or three-phase current was 


assumed, but the entire system could be fed direct from the 
generators if single-phase current was used. It will be noted that 
in this case the omission of sub-stations and transmission effects & 
very considerable saving in favour of single phase as well as the 
usual large saving in cost of contact line effected by the use of this 
system. ‘The cost of the part of the system between tne power 
house and the locomotives in the direct-current system is nearlv 
equal to the cost of both power house and locomotives. On the 
other hand, the cost of the single-phase contact line, the only inter- 
vening element between the power house and the locomotives, is 
less than one-half of the cost of the direct-current transmission and 
contact system. . 
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Fia. 3.—CoMPARATIVE First Costs IN THE DIFFERENT SYSTEMS 
FOR A SPECIAL CASE ОЕ PUSHER SERVICE. 


Fig. 4 shows comparative operating costs for the three systems for 
the pusher service outlined in the preceding diagram of first costs. 
It should be noted that these costs do not include fixed charges. If 
fixed charges were included the difference in operating costs in favour 
of the single-phase system would be much more marked. In connec- 
tion with this diagram it should be noted that sub-station attendance 
is required for the direct-current system only. The reason for the 
three-phase and single-phase systems being so nearly on a par is that 
this case is an ideal one for the application of the three-phase system 
since it involves constant-speed operation under constant-load con- 
ditions. It is notable, however, that even under these conditions tho 
single-phase system shows somewhat lower operating coste than the 
three-phase system. The high operating cost with the direct-current 
System is seen to be due largely to the greater amount of power re- 
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Fig. 4.—CoMPARATIVE OPERATING Costs IN THE DIFFERENT SYSTEMS 
IN A SPECIAL CASE oF PUSHER SERVICE. 


Wages of Locomottve Crews 


quired for operation by this system on account of the large losses 
which occur between the power house and the locomotive in this 
system. 

APPENDIX IV. 


ELECTRIFIED STEAM Волрѕ AND ELECTRIC ROADS гов TRUNK 
LINE SERVICE. 


The accompanying tables give data upon many of the important 
railroads on which electricity is used in heavy railway service. Only 
such data are included as were conveniently available and such 
omissions or inaccuracies as may occur do not detract materially 
from the forceful presentation of the extent and character of the use 
which is now being made of electricity in railway service, The 
horse-pówer ratings of the various motor cars and locomotives are in 
general the nominal ratings for a short period, usually 1 hour, but as 
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ааа | 
Table IV.—Single-phase HE on Steam Railways and in Trunk | these ratings have been adapted in some cases to the particular. 
sine erce, 


vice in which the motors are to operate they cannot be taken 4 
Miles | Miles | Line | Motor cars.| Locomotives 


basis for an accurate comparison between the capacities of differ 
Road. of |single| volt- ,——- = 


ма equipments. 
line. |track.| age. | No. | Hep. | No. \н.р. 


| cuc энни шшш NN M роза 
Nin ine е НЕК короб поо 4 600 015 Tooo | ECONOMICS OF RAILWAY ЕБЕСТВТЕТСАЗТОК.* 
New Canaan Branch. 8-0 8:0 и 21500 |... ... ВУ WM. В. POTTER. 

Grand Trunk R.R........ 3-5 | 12-0 | 3,300! T | 6 | 900 


Erie R.R.— Summary.—The author, after а brief description of the different 


Rochester Divisione. 340-1 24:0 ditions met with in equipping a railway for continuous, single or ti 
Colorado Southern Rly. 


DA 6 | 400 "E 


| phase current working, goes оп to show how these conditions deter 

Denver & Interurban | 46-0 | 46-0 ILODI 8 | 500 | | which should be employed and makes out а case for the 1,200 
Baltimore & Annapolis | PUTEM y continuous-current system for interurban railways. Figures are { 

short Шпе................ 250 | 300 | 6 боо! 12 | 400 | | to show why this arrangement is the best, and why the single 
pe | 3 300 ORE aes system may come to be discarded in America for interurban work. 
Swedish State Rly....... TO | 7-94 Jog Gog } 2 240 1 300 


1 | зоо. | & Much that has been written has treated the subject of electr 
Midland Rly., England. 8:5 | 170 | 6,600 1 9 360 e te 


tion of steam railways from the general standpoint of averages, 


| 20 | 250 | unfortunately, the economic application of electricity is not 4 
Prussian State Rlys...... 16-5 | 31-0. | 6,600 is 400 1 | 1,500 ject for generalisation—unfortunately, because averages are 
54 | 340 venient and usually available, but often lead to erroneous co 
London, Brighton & TN | n sions, either for or against electrification. It is a mistake to as 
' йо о "meds 86 | 17-2 | 600 16 | 460 |... | Ue] that the average of the expenses for the entire railroad repre 
Neheveningen ..... es 20.5 | 46.5 "77 191360 .. |. the actual expense for the particular conditions usually existi 
ее о eda n K | 6 nog | the division under consideration. Electrification, like any 
Spokane & Inland......... 2 29-0 | 6.600: 28 | 400 5 72 | engineering work, involves an investment against which ther 
Midi Rly. of France ...... 124) | 12.000 30 | 550 | 


Ае oe, Cg Е 2 1,600 
Table V.—Continuous-current Electrification on Steam Railways and in 
Trunk Line Service. 


he a fixed charge for interest and a liability of depreciation. 
interest is a constant and permanent charge which must bi 
irrespective of any economy which may be secured by intel 


oe о ee = = | operation, The subject of depreciation is receiving more att 
Miles Miles Line Motor cars Locomotives. | than formerly, the tendency having been to make the operati 
ee OD cape уо NN penses cover this charge. However classified, the depreciation ‹ 
ш line. — ша ages p^ Op №. нр. | must be accounted for. and it is directly influenced by the cha 
| New York Central В.В. 33-0 132-0, 6350 1137 | 400 бүтө ә 200 of the equipment with respect to reliability, durability and ca 
| Pennsylvania К.К. ...... 20-0 — 75:0 | 650 | 180 | 400 24:0 4,000 to provide for future requirements. 
West Shore В.В. ...... ‚.. 44.0 1060 650 20 | 360 | ee The utilisation of higher trolley potentials, made possibl 
Long Island В.В. ...... 42-0 125-0 | 650 137,400 2-0 1.200 | direct current by the development of the commutating-pole | 
West Jersey & Ме | | and with alternating current by the development of the single 
| shore К.К. 750 1500 | 650 | 0S | 400 T .. motor, the higher speeds of rotary apparatus in the sub-st: 
В. & О. R.R............ ees BT T4 600 | [eee 25 1-600. | and the development of the steam turbine, have effected a m 
| North-Eastern Rly... 37-0... 600 | e. o, 300 20 nd reduction in the investment required and the cost of ope 
Mersey Tunnel ............ | 4-3 e. 600 | 24 ‚400... | The different. methods of electrification applicable in any и 
Lancashire & York- | | | should be carefully analysed with regard to interest, depre 
shire Rly. „нии 180 60-0 | 600 | OO: enr ешр and operating expense, and only the net result should be giv 
| Great Western Rly....... | 50 a 600 | и... a sideration in determining the class of equipment. Jn this con 
Metropolitan Hly.......... |... 0000 | 600 5 50 600 100 800 


| it is well to bear in mind that the expenditure is à lump sun 
Table Vô. —Car Equipment of Subway and Elevated Systems in American 


can be accurately determined, while depreciation and о 
Cities. The Direct-current Third- Rail System at. approzimately 600 | С^!!!” can only he approximated. Reference to the corres] 
volts is used (v all cases. 


items of expense on railways operating under conditions coni 


1 
1 


е — | to those of the line to be electrified will supply the most 
| Miles of Motor CATS . 4 3 } Ы , 
Road. ое а | BUNT n. figures, Future traffic. developments must not be ove 
коче | №, н.р. and the type of initial electrification should be selected w 
| E a regard to the ultimate requirements. There would, unde 
Boston Elevated Railway не. | 19-0 | B 320 be an advantage in having the character of the energy su] 
CRIT 55 300 е, | Я e o l 
Brooklyn Rapid Transit Ул. 71-0 idi PA the contact conductor uniform, but. this is out of the qut 
| a arth ME | | 2 account of the great difference of specific conditions, such as ¢ 
Interborough Rapid. Transit (New | 190-0 969 20) b bnc. NC ИИТ 
НОКТИ E | 764 400 urban or suburban service and comparatively ите 
Hudson & Manhattan (New York)... 12-0 140 320) HH movements. | | 
Chicago. & Oak Рат... 19-4 65 320 Phe development of apparatus for higher voltage direct 
Met litan West Side (Chicag | 5141 15 400 has so far increased its scope that direct current at either 
Мей: i wti . або)... 51: | а : . х ея 
В de (Chicago) 2. 210 320 or higher may be considered the most economical for city à 
* L ` * 20 250 + 71 . > T Ment ye n 1 rays \ 
North-Western Elevated (Chicago). 95-9 T 320 urb in service, and for the electrification of steam railway | 
| | 150 {и density of traffic is sufficient to require a relatively large m 
TET is JT E Aa for rolling stock, as compared with that required for the 
Southside Elevated (Chicago). ........ 36:5 | iV 150 ао z um 
| | 150 110 distribution system and the sub-station apparatus. œu 
| * H | ъфь Й 1 > Y Ч i 
Philadelphia Rapid ‘Transit ........... WO ^ —— 000 250 and three-phase rolling stock equipments are applicabl 
| пои M A oaa en I ~ = == | exceptional conditions. The reason for this is the greater 
Table VII.—Three-phase ae on Steam Railways and in Trunk | of such equipments. 
Ane erve. 


This is especially true when compar 


phase with dircet current. The type of equipment us 


Miles Miles Line | Motor cars Iac 


| motives | rolling stock may well be a more important factor in the 
Road of singe volt... —:— с —  - | of investment and operation than the scheme of power di 
| line. track." age. | No. Аб No. aLr. In the selection of the electrical system best adapted 
= ~ S жа кес | | тоте уте зел рой 
Gt. Northern. В.В. 


ticular set of conditions there are three items to be cons 
sub-stations, (b) contact conductors, (c) rolling stock. А € 
of these items determines the relative economic values of t! 
There are certain features under each of these items whic 


Cascade Tunnel ...... 4.0 6-0) коо, К | eS. | 4 1,900 
Italian State Railways. | ba | 00 
Valtellina Railway ...| 66-0 - 3,000| 10 | 400 > 


а p s T perly be examined. For trunk line service the values 
Me. Conia Tunnel аа a aooo ло 2,009 | В be found within reasonable limits for the usual re 
Savona Ceva............ js e) | 39,000]... 0. | 10. 2,000 ee ee SONNE ов limiting каше, а 

Swiss Federal Railway: өс В will be little difference in the relative values of the syste 
Simplon Tunnel ...... 13-7 143 | 3,000| ... Т | 


Gergal Santa Fé (Spain) 134 | 14-4 | 5,500 


2 1,300 
5 


steeper gradients the conditions will be more favourab 
|, 320 


* Abstract. 
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А Table І. Reasonable Values for Trunk Line Service. 
SUB-STATIONS. 


600 v. | 1,200 v. {11,000 у 111,000 v. 


== d.c. d.c. | 1 phase. ; 3 phase. 
First cost per kw., complete...... $5. 48 |£5. 12s. | £2. 4s. | £2. 8s. 
Comparison of installed kw., per 
COM be MUN ENTER 200-250) 100-125] 100 | 100-125 
Load factor, machines in service, 
per Cont as 20-40 | 35-70 | 40-80 | 30-60 
Average efficiency, —............ ...| 78-88 | 87-92 || 97-98 | 97-98 
Yearly operation and  main- | 
tenance, each station enne 21,000 | £1,000 | | £500 £500 _ 
Contact Сохосстовз.* 
—— Third rail. Overhead. 
First cost, per mile .................. £1,000 | £1,100 | £700 £900 
£1.400 | £1,500 | £1,400 | £1,000 
Efficiency, rer cent................. | 88-92 | 90-96 | 93-97 | 93-97 


-.| £15-£25 | 590-530 | 520-640 | £25-£50 


Maintenance per mile per year . 


RorriNo STock.f 


600 v. | 1,200 v. [11,000 v.11,000 v. 


— | d.c. | d.c. |1 phase. | 3 phase. 
Locomotives— | | 
First cost, each..................... £8,800 £9,500 | £12,800 | £11,600 
Weight, tons (2,000 Ib.)......... | 125 ! 125 160 160 
Average efficiency, locomotive | 
wheels to trolley, per cent.... 85 85 79 81 
Maintenance per locomotive, 
per mile, pence.................. 2 2 2:5 2:5 
Motor Cars (complete)— 
First cost, еаеһ..................... | £2,400 | £2,700 | 54.000 
Weight, tons (2,000 Ib.) ......... 43 44 54 
Average efficiency, whecls to | 
trolley а.а. | 82 81 73 
1 > Ll 1.75 


Maintenance рег car-mile, pence 


I — 


nating current. Heavy individual train units favour the alternating- 
current system with the exception of the locomotives; light trains 
or multiple-unit operation favour the direct-current system. In- 
frequent service with a relati vely small number of locomotives favour 
the alternating current, frequent service the direct current. With 
an increase in the number of trains, the direct-current systems gain 
relatively faster than the alternating current in economy of operation, 
due to the relatively decreased sub-station operation, the increased 
sub-station efficiency and the lower cost of equipment maintenance. 
It is, therefore, well to consider what the ultimate traffic density may 
be and select the system best suited to meet these requirements. 
Variations in the distance between stops and the schedule will not 
affect the relative value of systems unless extreme requirements, such 
as high schedule speed with short runs, make the use of direct current 
Imperative. For a similar character of service throughout, the rail- 
road may be of any length without affecting the relative desirability 
of the various systems. What is suitable for the first 50 miles will 
be equally suitable for any extension. An examination of these 
variables will show that a change in the conditions to be met with 
radically changes the relative economic value of the systems of 

electrification. 
_ The single-phase system, by reason of the apparent. simplicity of 
its elements and the utilisation of a higher potential for the contact 
conductor than is possible with direct current, is admittedly very 
Attractive, There is the other side of the question: that it is im- 
ыш to build & single-phase commutating motor comparable in 
a ee = maintenance with a direct-current motor. Over this 
jus iem alternating-current single-phase versus direct-current 
opin; Ж e has been a great deal of controversy. It isthe author's 
"s "ies t н» pomparative results obtained up to the present time are 
eal in о Bion current. Desirable as would be a standard system 
should i Ean a Service, we cannot hope to establish such a standard 
daa о an additional expense without adequate return. A 
leaa t g И ‘all the elements of each electrical system will generally 
керы A elnite showing of which system is most desirable to meet 
бу). c conditions. For trunk line service a higher potential than 
velts will unquestionably be used; 1,200 volts direct current 
————————————_____ = 
ыл m ws of third rail due to different weights of rail which 
class of construction BE In cost of overhead due to variation in the 

f Other weights of uch as with wooden poles or with steel bridges. 

tion to their weigh ocomotives will cost more or less about in propor- 
Weights. With gearless direct-current locomotives, the 


av ici ; . 
e eee of locomotive wheels to trolley is approximately 88 


will prove economical in some cases, but a still higher voltage is 
required to provide economically for the heavier intermittent service. 
Whether this potential will be 1,800 or 2,400 volts direct current or 
11,000 volts alternating current cannot be settled arbitrarily. 

The application of single-phase to new projects in the United States 
has been practically abandoned, there having been but one or two 
new installations in the last three years. This arrested development 
of a system which for a short time held forth considerable promise 
has been brought about by a general recognition of its limitations. 
Experience has shown these to be excessive weight and cost of the 
rolling stock, the high cost of equipment maintenance, the increased 
power consumption, the rapid depreciation of the motor, the rapid 
depreciation of the car bodies and trucks, and the increased cost of 
maintaining the track and roadway. Moreover, it is recognised that 
any interurban road in the United States must be capable of operating 
over existing city tracks оп 600 volt direct-current System, a condition 
which hampers the single-phase system on account of increased 
complications in the control system. For interurban railways a 
potential of 1,200 volt direct current has been selected, because with 
the motors wound for 600 volts the car may be operated at the same 
speed from either 600 or 1,200 volt trolley by connecting the motors 
all in parallel for 600 volt, operation, and two in series with groups 
in parallel on а 1,200 volt section. To show clearly the relative 
merits of the systems, the authorities made an analysis of an inter- 
urban railroad 100 miles long with cars in each direction every hour. 
This condition represents practically the minimum car requirements 
in the United States, and is, therefore, favourable to the single phase. 
It is obvious that any increase in traffic density will be relatively 
more favourable to the direct-current system on account of the lower 
first cost of cars, lower car maintenance and relatively lower cost of 
sub-station operation. A comparison of the general data required 
for the operation of a typical urban line on the three systems is given 
in Tables II. to VII. 

There will be an additional cost of operation and maintenance 
with the single-phase system for the items of track and roadway, 
due to additional weight of cars, car shop expenses in providing 
greater facilities for shop inspection and repairs, and greater skill 
in superintendence of equipment. In a number of instances this 


Table II.—General Data for Cars. 


—— —— elm 


Number of сатз.................................... 15 15 18 
Seating capacity, passengers .................. 60 | 60 60 
Distance between stops, miles.................. 3 3 3 
Schedule speed, miles per hour ............... 33 | 33 33 
Maximum speed, miles per hour............... 48 48 55 
Weight each car, tons (2,000 Ib.)............... 35 | 36 43 
Car-miles per Чау................................. 3,000 3,000 3,000 
Miles рег car in service per day ............... 300 | 300 300 
Miles per car per day, ауегаре* ............... 200 | 200 166 
Estimated maintenance per car-mile, pence 

a: Electrical Я 0:35 0-38 0-75 

b Mechanical _................................. 0-5 0.5 0-62 

Total саг barn expense ..................... 0.85 0.88 1:37 
Amperes starting саг ........................... 520 280 75 
Amperes running ear ........................... 174 94 24 
Kilowatt-hours per car-mile at car............ 2-8 2-88 3-78 
Cost each саг complete _........................ £2,000 152,300 153,400 


Number of sub-stations 
Estimated momentary demand— 

Cars Start Ве | 

Cars running заа ылынна 
Peak load, kilowatts..................... esee! 
Average load, each sub-station, kilowatts... | 
Size each unit, kilowatts .......... ны | 
Number of units 
Load factor (machines in service) 
Average efficiency 
Cost each sub-station complete ............... 


uccide S SEE SER E ЕСН Io - = à 


ооо ооо ооо о з эр» о 


хо осо ао оное ооо ооо ого о ооо 


ооо осо во ооо ооо ооо ооо охот 


*On 12 American single-phase interurban roads the average miles 
per day called for on the published time tables, divided by the number 
of cars owned, is 138; on four 1,200 volt roads which have been operating 
over a year this number is 237, the larger number of alternating-current 
cars being required on account of the fact that a greater number are 
necessarily held in the barn for inspection and maintenance purposes, 
This explains why in the table above 18 alternating-current cars are 
assumed and 15 direct-current cars. 


om = ж = = а = a =. 
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Table IV.—Feeder Copper Requirements. 


has been found to amount to several pence per car-mile. Ас 
servative estimate would require at least 0-5d. per car-mile to 


——— ——— —————— ee -————— 


600 v. | 1,200 v. 


x QD v. |100. 00009. | added for these items. The comparison in Table VII. brings out 
н ү MEN у; fact that even for conditions selected as favourable to the sin 
Maximum momentary demand midway Бе. phase system the 600 volt direct-current system is the more ес‹ 
tween sub-stations— mical considering operation, maintenance and fixed charges. 
Cars starting ................................. 1 1 2 examination of the elements which enter into the first cost 
Cars running ........ eene 0 1 | 0 operation of a system will show at once that as the density of tr: 
Amperes икон лее 520 374 | vee increases there is а rapid gain in the relative advantage of the dir 
Distance between sub-stations ............... 11.8 28 66-6 current over the single-phase system. 
Equivalent stub-end fecd  ..................... 2-0 7 | 166 : : . 
Feeder required additional to 4/0 trolley...| 4/0 1/0 | none The saving effected by the 1.200 volt direct-current syster 
Cost overhead construction per mile, in- so marked that a great increase in the adoption of this potentia 
cluding both trolley and feeder ............ £460 £420 | £380 this class of interurban railroading may be anticipated, and on 


other hand it will not be surprising if the single-phase interu! 
system is entirely discarded in America, unless some marked 
provement is made in the art and a more economical equipr 
made available. There is no question regarding the mere mover 
of trains by any particular system—this may be taken for grai 
The study of electrification is really a problem in economic engi: 
ing, and not simply a technical problem. 


Reliability of operation is of the greatest importance, not 


Bonding taken as £80 per mile of track. 

Transmission line taken in each case as £168 per mile of track and 
assumed to run entire length of right of way. 

Power house: No power house is included, but it is assumed that 
power is purchased at the power station 'bus bars at 0-54. per kilowatt- 
hour and fed at any convenient point into the transmission line. 


Table V.—Power Consumption. 


< ee eee — 


"r m — зз 


— ~ —— —< 


EN | 600 v. | 1,209 v. | 6,600 v. | to the public, but to the operating company, and in this respec 

d.c. d.c. ists electric motor, with its simpler construction, even though the ge 

Total kilowatt-hours per day at cars ......... | 8,400 8,650 [11,400 MN ар Hom ef central oe 0100, e aa 
Efficiency, secondary distribution ............ 0-90 0-90 0:94 superiority over the steam locomotive. , xcept in ti Sree 

Sub-statioDs аза еннан ores 0-76 0-87 0:96 extraordinary accident, the power station, sub-stations and t 
Transmission line and power-house step- mission line, in their entirety, are rarely rendered inoperative. 

up transformers ине 0-94 0-94 0-94 liability to interruption is principally centred in the equipmc 

Combined efficiency „нии 0.64 0-74 0-85 the rolling stock, and for this reason the mechanical and elec 

Kilowatt-hours per day at power house...... 13.100 11,700 ]13,100 


design of the motors, control and equipment devices should rc 
careful consideration. The electrical equipment of motor car 
locomotive is exposed to a large extent to dirt, water and snow 
not being particularly convenient for inspection, it usually re: 


Table VI.—Summary of Costs. 
First Costs. 


600 v. | 1,200 у. 16,600 у. | less attention than the apparatus in the power station and 

d.c. d.c. а.с. stations. It is the custom on many roads to give the equipm 

T aem RES ЕТИ —|—————— | regular inspection once in 1,000 or 1,500 miles, depending с 

SUE аи иде UT ed) pne E M perience, and to dismantle them for a thorough overhauling « 

Secondary distribution бою 42:000 38.000 | Year The character of the rolling stock equipment is a fac 

Bonding sessen ое 8,000] 8,000] 8,000 | far more importance to the reliability of the service than is 
pr ME N 30,000| 34,500} 61,200 | appreciated. 

Е ENG CONI — The steam locomotive has been brought to its present st 

TOA оо Ьа CER £144,000 £122,500 £128,000 development through many years of ex perience. It is an ex] 

E D Gina ec of the highest type of mechanical design, and, notwithstand 

е а ee limitations, із remarkably efficient аз a source of power. 1 

| Life | Annuity: 300 v. | 1.200 v.! 6,600 the past 20 years the power of the steam locomotive has been 

wm | years. | 5%. | d.c. d.c. | a.c. tically doubled, but the demand to-day is for still greater | 

| —___'_______ | The mul tip le-unit idea, to which electric service is so well ad 

Transmission ............. | 20 | 3034 | £500, $ 500 | £ 500 was utilised in the design of the Mallet type of steam locor 

UD Mee ME Ebo: 1,300 640 120 | where the driving engines of two practically separate locon 

Ba distribution А т up uh ко o are supplied with steam from a single boiler. Mallet locon 

о have been built having а weight of 441,000 Ib. on the drive 

à SCs). а 62. m is 2 : ; | E? 

г idi) BAM MMC | is od 1.380 1.600 оо boiler having over 5,800 sq. ft. of heating surface and a gra! 

| of 100 ва. ft. To fire properly a locomotive of this сара 

Total аа | f | ... | £5,940 | £5,320 | £7,540 difficult, and, unlike the electric locomotive, its effectiveness d 


Interest 5 per cent., taxes 1:5 yer cent. of 
cost of electrical material.,...................' £9,200 | £7,960 | £9000 


Insurance 1-5 per cent. of sub-station and 


on the steam from its own particular boiler. With existin 
clearances, the steam locomotive unit, controlled by a single еп 
scems to have reached nearly the limit of power. The pow 


саг СОЗ. иене | 1,100 940 1,140 steam locomotive being limited by the capacity of its boi 
Total fixed charges ................. Sen | 16,240 14,120 | 17,680 increase in speed can be secured only by a proportional ге 
un Annual Operation and Maintenance. | in tractive force. The electric locomotive, on the other h 
Transmission ——— (C ( fue | £700) £ Du. | £ '100 supplied with practically unlimited power from an i nde] 
Sub-stations үн К НЫ 3,400 1,520 | 100 power station, and can maintain a speed and tractive for 
Secondary distribution 1,800 1,800 | 2,000 : : : 
Cans о 3.700 | 3900’ 6020 would be impracticable with a steam locomotive. The app 
Power at Od, НЕ 8,00 | gao. Өзу | of electric locomotives to passenger and freight service wil 


Additional cost: Maintenance of track of 
roadway, shops and supervision, due to 
heavier cars and more expert super- 


in faster schedules with equal or even heavier trains than 
present handled by steam locomotives. 


p È Since the electric locomotive is equipped with a numbe 
vision required for single phase ............ | ee Pos 2,180 dependent motor units, controlled by one engineer from 
ее a ee —————— as | | А ak . | Н А h с 
ее £19,160 | 16,460 ' £20,809 | Master controller, it m ›Кев no difference, considering the 


locomotive as a machine, whether it be built as a single ш 
two or three units having the same total weight on the drive: 


Table VII.—Com parison of Cost of Systems. À а фа 
2 / [Зу convenience in operation and repairs, it is probable that 


600 v. | 1,200 v. | 6,600 у. | electric locomotive unit will be limited to а weight between 20 

d.c. d.c. ies and 300,000 Ib. on the drivers, even when built for the hea 

i | д | Vice. There are electric locomotives now under considerati 

PIRST cost ооо ооо ооо ов ева оо ово о по оно сов чес о фо осоо о £144,000 £122,500 £128,000 as single units will exert a maximum tractive effort of 90,004 

Fixed charges .... eene 16,240| 14,120| 17,680 | which will be capable of maintaining a tractive effort of 3 
Operation and maintenance .................. 19,160, 16,460; 20,800 at a speed of 30 miles per hour. ; 

UII п NTC ILLA ru DN S 2 . . а " en 

Annual cost .............. Н £35,400 | £30,580 | £38,480 Mari prine ERA ang ш ee ес d 
Based on 1,095,000 car-miles per year, үс, > about from the desire to do away with the danger 
additional annual charge per car-mile caused by smoke and gas. The elimination of smoke ha: 
above the cost for 1,200 volts, pence ...... 1-05 eae 1-8 economic aspect in the electrification of termina] station 
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mitting material improvement in the character and value of railway 
buildings. The Quai d’Orsay terminal of the Paris—Orleans Railway 
in Paris, which has been in operation since May, 1900, was the first 
instance where a steam railway profited by this feature of elec- 
trification. 

The enhanced value of railway buildings is seen to a marked 
degree when terminals are electrified in large cities in which land 
values are high. The fact that electric operation will permit plat- 
forms on two or more levels adds greatly to the capacity of the 
station, or, conversely, decreases the land area required for given 
traffic facilities. In the case of the New York Central terminal in 
New York City there will be two levels of platforms, the entire 
suburban facilities being placed below those of the main line. The 
Pennsylvania terminal in New York is another instance of station 
design affording facilities for handling traffic that would be impos- 
sible under steam operation. 

The electric locomotive is well adapted for the handling of trains 
where the character of the service will not permit the operation of 
individually equipped cars. Where the service is self-contained, 
individually equipped motor cars, operated in trains with multiple- 
unit control, are recognised as providing for the most efficient 
handling of traffic. 

Economy in operation will be secured by proportioning the 
number of cars in a train to the traffic required during different hours 
of the day. The patronage on which the gross receipts depend will 
be much encouraged by providing a service with short intervals 
between trains. In the study of any scheme of transportation, due 
regard should be given, not only to economical operation, but also to 
the method of handling which will ensure the maximum gross receipts. 


THE COST OF ELECTRICALLY-PROPELLED SUBURBAN 
TRAINS. * 


BY H. M. HOBART. 


Summary.—In comparing the cost of electrically-operated suburban 
trains the chief items which differ from those of steam locomotive 
methods are the cost of the energy, the annual charges for the rolling 
stock and the cost of the distributing system. For the sake of argu- 
ment, the last of these is taken to be independent of the particular 
electrical system used, and calculations are made to determine the 
relative costs of the single-phase and continuous-current methods. 
Actual operating railways are taken, and it is shown that for suburban 
passenger traffic the continuous-current system has decided commercial 
advantages. . 


The commercial aspects of applying electricity to the propulsion of 
suburban trains involve many factors, and the thorough investigation 
of any one of these factors requires careful study. In the present 
paper the author's aim is to focus attention chiefly on the rolling 
stock, but it must not be inferred that he implies that the other factors 
affecting the total cost are of minor importance. It is absolutely 
insufficient to approach the subject of railway electrification from the 
standpoint that it resolves itself into а mere question of contrasting 
electric propulsion with steam locomotive propulsion. The reason 
for delay in replacing steam locomotive methods by electric propul- 
sion is, so far as concerns the suburban passenger traffic, nearly 
always related to the large capital expenditure involved in effecting 
the change. For not applying electrical methods to other classes of 
railway traffic there is, so far as relates to Great Britain, the best of all 
reasons—namely, that steam is, at present, in almost all instances, 
more economical. } 

In view of the circumstances, the question of the relative cost of 
various electrical systems of operating suburban lines becomes one 
of great importance. The two systems which are, at the present 
time, chiefly commanding attention are the systems employing on 
the trains continuous-current motors and single-phase motors 
respectively, and, with a view to concentration, only these two 
systems will be taken into account. For the particular investiga- 
tion which constitutes the object of this paper, it will conduce to 
clearness to break away completely from these conventional methods 
of analysing costa. 
аа a ИГЕ А! 

* Abstract. 

T This is usually the case. The presence of frequent tunnels may afford 
the chief reason for adopting electricity on a given section, owIng to the 
elimination of smoke and steam. But if it is proposed to employ a bare 
6,000- volt overhead conductor for supplying the trains, the presence of 
tunnels of small dimensions may afford the most cogent reason for 
adhering to the steam locomotive. Heavy grades are much more readily 
negotiated by electrically-propelled trains, and consequently, for mountain 
lines there is an additional incentive for substituting electrical propul- 
sion for steam locomotive methods. 


In view of the circumstances that any single railway almost always 
traverses districts served by many different electricity supply com- 
panies, it is highly probable that for some long time to come, at any 
rate, a railway would, in many cases, be best serving its own in- 
terests by purchasing its electricity from electricity supply com- 
panies and municipal electricity supply undertakings. The author 
will, therefore, assume that the railway not only purchases its elec- 
tricity from independent undertakings, but that it looks to these inde- 
pendent undertakings to provide all transmission lines from the points 
where the electricity is “ generated,” and also to provide all the sub- 
stations, thus delivering the electricity at the required points on the 
railway company’s premises in the form in which it is collected by 
the trolley bows or rail shoes carried by the train. The sub-stations 
are thus the property of the electricity supply company. The rail- 
way is, however, the proprietor of all the cables and structures inter- 
mediary between the sub-stations and the trains. The price charged 
by the independent electricity supply undertakings will be for the 
electricity in the form in which it is delivered from the sub-stations, 
and owing to the greater cost and lower efficiency of the sub-stations 
when supplying continuous electricity, the railway will be obliged to 
pay a higher price for a given quantity of electricity when it is in the 
continuous form than when it is in the single-phase form. Prices 
arrived at by experience on a large scale are now quite well agreed 
upon for electricity in these two forms. While these prices vary 
greatly according to the price of fuel and various factors of like nature 
and while they also vary greatly with the nature of the load, they 
can nevertheless be estimated with certainty in any particular case. 


Thus, so far as the outlay for electrical apparatus and equipment 
is concerned, this method of comparison leads us to the definite pro- 
position of estimating the cost of the rolling stock and the cost of the 
structures along the line, intermediary between the sub-stations and 
the trains. While the cost of these structures has, up to the present, 
been higher with the single-phase than with the continuous system, 
the author does not propose in this Paper to discuss these differences, 
but he will, on the contrary, assume that the outlay for this portion 
of the work is the same for both systems. As to the cost of the trains 
estimates for each system will be made, since in this respect the two 
systems differ greatly from one another. 

To fix ideas, the author will confine his comparisons chiefly to trains 
consisting of three double-bogie coaches. It is well known that, 
under reasonably favourable conditions, such trains usually yield 
gross receipts of some 40d. to 60d. per train-mile. The cost of the 
electricity required for the propulsion of the trains, together with 
reasonable estimates for the capital charges for the trains, including 
the outlay for their depreciation, repairs and renewals, make up an 
aggregate per train-mile which is usually of the order of from 35 to 40 
per cent. of the amount of the gross receipts. Into the disposition of 
the remainder of the gross receipts it is not proposed to enter, since 
(taking the electrical structures along the line, that is, the equipment 
intermediary between the sub-stations and the trains, as representing 
the same outlay, irrespective of the particular system of electric 
traction adopted) the disposition of this remainder will be substan- 
tially the same, whichever system is employed, and hence does not 
materially affect the results in a comparison of systems. For high 
speeds with frequent stops, both the single-phase system and the con- 
tinuous system have long been recognised to be adequate as regards 
their engineering features, but the former entails distinctly greater 
outlay and distinctly less net earnings. With decreasing speed for 
а given distance between stops, or with increasing distance between 
stops for a given speed, the disabilities of the single-phase system 
become less acute. 

The severity of a train service is a function of the schedule speed 
and of the distance between stops. For a very severe service, 
many of the train axles are often driven by motors, while for more 
moderate services it suffices to concentrate the driving power upon 
but a few of the axles. In eliminating the locomotive and placing 
the motors under the passenger coaches, the space available for the 
motors is rather restricted, and the plan of distributing several rela- 
tively small motors on several axles is more often а consequence 
of this space limitation than of any regard for obtaining greater 
tractive effort by the greater total weight on the driven axles. 
Although this latter object is always kept in view, it may be said that 
even the high accelerations employed on electric railways rarely 
require so great a sub-division of the driving power as is, for severe 
services, usually resorted to, owing to the space limitations. 

The author proposes first to analyse the design and performance 
of two 150 ft. trains designed for about the same '* average output," 
and similar as regards the capacity and distribution of the electrical 
equipment. In the two 150 ft. trains which have been selected for 
this analysis, only two motors are employed, and these drive two of 
the four axles of a motor coach. Each of these 150 ft. trains com- 
prises three 50 ft. coaches, of which one is a motor coach and the 
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other two are trailer coaches. Thus out of the 12 axles, only two are 
driven. The first of these two trains is a type designated A, which 
is employed on the Piccadilly Tube Railway in London and weighs 
61 tons ; the second is a type designated C, which is employed on the 
Heysham, Morecambe and Lancaster Branch of the Midland Rail- 
way and weighs 77 tons. The service for which the 61-ton Picca- 
dilly Tube train is employed requires a schedule speed of 16-4 miles 
per hour, and the runs are of an average distance of 0-45 mile between 
stations. The 77-ton Heysham train has a schedule speed of some 
31 miles per hour, and there is an average distance of 4 miles between 
stations. It might appear at first sight that these two services are 
not comparable, but brief calculations show that the average output 
to the axles is just about the same in the two cases. Furthermore, 
the average efficiencies of the two electrical equipments do not differ 
by more than 5 per cent. at the outside. This is also the case as 
regards the efficiencies in the two cases of 180 ft. trains, examined in 
а later section of this Paper, and with a view to avoiding a discussion 
of во unessential a matter as a few per cent. difference in efficiency, 
the author has throughout his comparisons employed the mean value 
of 70 per cent. His examinations indicate that in no one of the four 
cases (that is, the two 150 ft. trains and the two 180 ft. trains) is the 
average efficiency of the electrical equipment on the train for the ser- 
vices for which the trains are emploved greater than 72 per cent. or 
less than 68 per cent. ; consequently the employment throughout 
of the value of 70 per cent. is amply exact and is in the interests of 
simplicity. The two particular instances of two-motor 150 ft. trains 
have been taken because precise data of their design and performance 
are available, and hecause, while they are equipped for about the same 
ауегаре output, the one train carries continuous-electricity equip- 
ment and the other carries single-phase equipment. For the 61-ton 
Piccadilly train the output of the equipment averaged over the entire 
time, including stops, is 87 H.P. ; for the 77-ton Heysham train the 
corresponding figure is 90 н.р. The total weight of the electrical 
equipment in the two cases is 8 tons* and 14-9 tons respectively. 
In each case the service is that for which the equipment was selected, 
and in each case the ultimate temperature rise in regular service is of 


as D, is one of the trains now operating on the Sout] 
Elevated Railway. The trains are thus somewhat longc 
much heavier than those which we have examined befi 
weights of these two 180 ft. trains are respectively 118 ton 
tons. The Southport train runs at a schedule speed of 30 
hour, and the average distance between stations із 1-32 n 
South London Elevated train, which will be designated t 
train, runs at a schedule speed of 22 miles per hour, and tt 
distance between stations is 0-88 mile. The striking sin 
these trains as regards their length (180 ft.), their seating 
and the proportion of motor and trailer coaches, has led to 
lishment of comparisons between them. But these со 
have usually been of an utterly superficial nature. It has 
that since in the case of the Southport train the stops a 
quent and the spced is higher, the severity of the service i 
tially the same as in the case of the S.L.E. train, and i! 
assumed, though altogether incorrectly, that the more freq 
in the case of the S.L. E. train offset the greater speed т. 
the Southport train. The author has, however, point: 
various occasions that this is not the case. On the cor 
power which is required at the axles in the case of the 
118-ton train is 42 per cent. greater than the power which 
at the axles for the S.L. E. 138-ton train, notwithstanding 
cent. greater weight of the latter train, and the power req 
axles per ton of total train weight, is no less than 65 рег с 
for the Southport service than for the S.L. E. service. 


The service performed by the Southport 118-ton train 
the electrical equipment an output to the axles, averagt 
entire run, of 319 н.р., whereas the relatively much less se 
of the S.L.E. 138-ton train requires an output to the a: 
225 H.P. The weights of the clectrical equipments in th 
are, however, 30 and 44 tons respectively. The average ] 
output to the axles per ton of electrical equipment, work: 
tively at 10-6 н.р. for the Southport train and 5:12 н.р. fo 
train. In Table IL. these calculations are set forth in paral 


moderate amount. The calculations for these two trains are set Table IT. "m 
forth in parallel columns in Table I. HMM DE 
Table J. ‘Southport 
m E INNEN WES train. 
Piccadilly | Heysham | 
—— train. train. К 
i | Number of motor coaches............. esee eere | 
Number of motor соасһев................. н... 1 Number of trailer coaches........ccscsceceeseceeeeeees | 
Number of trailer coaches............. eere 2 Total number of coaches in the train............... 
Total number of coaches in the train,.............. 3 Number of motors п... ане : 
Number of motors............... sees ТРИ Еи 2 Total number of axles in the train ...........-. es | 
Total number of axles in the train .......... se 12 Number of axles driven by motors ...............-- 
Number of axles driven by motors ................. . 2 Length of таи лора feet | 1 
Length of train... cse feet. 150 ОТРАР ТТТ tons 118 
Weight of train... sese tons | 61 11 Schedule speed (a) ............... miles рег hour 30 
Schedule speed (a) ........ е miles per hour, 16-4 3l Distance between &{0рз.... еее, miles ]-32 
Distance between stops ..................... miles | 0-45 4 Energy consumption per ton-mile......... w.-hour! 96 
Energy consumption рег ton-mile ......... w.-hour: 93 30 Energy per train-mile (b)..........:....... kw.-hour! 113 
Energy per train-mile (b)............... kw.-hour 5-67 3:08 Average input per train (—axb)....... eee kw. 340 
Average input per train (—axb)............... kw. 93 95.6 Average output from motors to axles (taking 
Average output from motors to axles (taking average efficiency of electrical equipment 
average efficiency of electrical equipment | at 70 per cent.).ccccccssesseseseecseteeenes H.P. 319 
as 70 per cent.)..... csse Н.Р | 87 90 Weight of electrical equipment ............... tons 30 
Weight of electrical equipment............... tons 8-0 14.9 Average output рег ton of clec. equipment ...н.в.| 10-6 
Average output per ton of elec. equipment ... H.P. 10-9 6-04 Ratio of these two average outputs per ton of ) | 1 
Ratio of these two average outputs per ton of 109. 1:8 electrical equipment ......... eere j | 5 
electrical equipment 04 _ - 


It will be observed that the average output per to! 
equipment varies greatly in the four cases which we ha 
and questions naturally arise as to the cause of these gre 
It might be suggested that the variations are attributa 
ing views as to correct methods of design. As it happ 
the equipments were supplied by four different manu 
are amongst the half-dozen firms who probably hav 
experience in the manufacture of electric railway eq! 
who are all on a substantially equal footing as rega 
produce the best, lightest and cheapest apparatus for | 
view. Consequently, we must seck some other expla 
striking difference in the results. The two first resu 
3 per cent. of each other and the two last results are 
cent. of each other. The mean of the first two resu 
per ton, and the mean of the last two results is 5-6 H.P. 
two values have the ratio 1:93 : 1-00. Тһе reason for 
in weight of about 2 to 1 is that in the first two cas 
Piceadilly Tube 61-ton train and the Southport 118 
equipments are designed for and operated with cc 
tricity, whereas the last two cases (the Heysham 77-to 
S.L.E. 138-ton train) have equipments designed foi 
with single-phase electricity. 


Having now examined two 150 ft. trains composed of one motor 
coach and two trailers, let us turn our attention to two trains for 
more severe services. The two trains which the author has selected 
for his purpose are cach 180 ft. in length and are each composed of two 
motor coaches and one trailer coach. Each coach is 60 ft. in length. 
Each motor coach is equipped with four motors, making up a total of 
eight motors per train. Thus eight of the 12 axles of the train are 
driven by motors, whercas in the two former trains only two out of 
the 12 axles were driven. "The first of these two 180 ft. trains is 
of a type which may be designated as B, and which is employed on 

the Southport line, and the second, which may be designated 


* This estimate of 8 tons is somewhat in excess of the weight usually 
assigned to the equipment of the Piccadilly Tube trains. The figure 
usually given is 7-3 tons, but the author prefers to take 8 tons since the 
weight of auxiliary equipment tends gradually to increase in successive 
installations. This is because with the development of electrical 
methods, refinements are introduced which were not deemed necessary 
in the earlier work. This estimate of 8 tons is ample to cover air- 
compressors and governor, all cables, slate switch-panels, collecting 
shoes, and shoe beams for both trucks of the motor coach. steel-tubing 
bolts, cleats, &c. The estimate of 14-9 tons is for the Siemens Co.'s 
equipment as installed on the Heysham train. 
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As rough, but representative, values, we may take it that for a 
train equipped with continuous apparatus, the electrical equipment 
may, in actual service, and for approved overload and heating limits, 
be loaded up to an average output of 11 н.р. per ton weight of the 
equipment, whereas single-phase equipments can only be worked up 
to an average output of 6 H.P. per ton. It has been asserted that 
notwithstanding that the single-phase equipment for a train required 
to perform a given service weighs twice as much per horse-power as 
the corresponding continuous equipment, this does not seriously 
affect the total train weight, since the weight of the electrical equip- 
ment constitutes (it is alleged) only a small part of the total weight 
of the train. Let us investigate this asserticn. In Table III. 
are given the total train weights, the weight of the electrical equip- 
ment, and the percentage which the weight of the electrical equip- 
ment constitutes of the total train weight. 


Table III. 
| Percentage 
which 
Desig- ; | weight 
А bacon | Length Total | Weight of lof electrical 
System. at Railway. of train electrical | equipment 
[spain train. мере equipment.! constitutes 
| ` of the total 
| weight of 
| the train. 
| Feet. | Tons Tons. Per cent. 
Continuous. А (Piccadilly| 150 61 8-0 13-1 
Continuous. B Southport. 180 118 30-0 25-4 
Single-phase С | Heysham | 150 77 14-9 19-3 
Single-phase D S.L.E. | 180 |138 44-0 32.0 


Comparing the 180 ft. trains, that is, trains В and D. we have seen 
that the Southport service is much the more severe, yet the electrical 
equipment of the Southport train only amounts to 25-4 per cent. of 
the total weight, as against 32 per cent. of the total weight for the 
much less severe S.L. Е. service. It should be of interest to ascertain 
how a trainof the" D" type would require to be modified in order to be 
suitable to perform the “ B " service. This and subsequent calcu- 
lations will be simplified by first working out, for all the trains, the 
average horse-power per ton weight of train required for the respec- 
tive services. "This is done in Table IV. 

The values in the lowest horizontal line of Table IV. are the real 
criteria of the severity of the service, and we see that the Southport 
service requires 65 per cent. more average power per ton weight of 
train than is required for the S.L. E. service. The values in the lower 
line of Table IV. are (since the efficiency is the same) independent of 
whether single-phase or continuous apparatus is employed. For the 
Southport service there must be provided 2-7 н.р. per ton weight of 
train. Since we have seen that, with single-phase equipment, we 
obtain 6`н.р. per ton of equipment, we shall require 0-45 ton of elec- 
trical equipment for every ton of total weight of train. Thus 45 per 
cent. of the weight of the train will consist of electrical equipment. 


Table IV. 


System ИИ Continuous. | Single-phase. 
Designation of train ......... | A B с D 
Koad vM Piccadilly Southport, Heysham) S.L.E. 
Length of train............feet 150 180 150 180 
Weight of train .......... tons — 6l 118 77 , 138 
Ау. output during service н.р 87 319 90 , 225 
Do. perton weightoftrainm.p. 1-42 2.70 1-17 1-63 


ae ИЕП Whe ee ee Е а 


The motor coaches on the S.L.E. line weigh 54 tons each. Of 
this 54 tons weight of one of these motor coaches, only 22 tons, that 
13, only 41 per cent. of the total weight of the motor coach, is elec- 
trical equipment, and consequently the motor coach which is at 
present running the S.L.E. service, even with its motors re-wound for 
the required speed, would not have sufficient capacity (leaving the 
same margin as on the present S.L.E. service) to accomplish the 
Southport schedule with the same heating of the electrical equipment 
as in the S.L.E. service, much less could a train composed of two 
motor coaches and one trailer accomplish this schedule with normal 
heating and with appropriate overload capacity. In order to work 
the S.L. E. 180 ft. train to the Southport schedule, its electrical equip- 
ment must be considerably increased in weight. Let W equal the 
total weight of the S.L.E. 180 ft. train, in tons, when reinforced to 
render it adequate for the Southport service. Then the electrical 
equipment must weigh 0-45 W. The weight of the S.L.E. 180 ft. 
train, exclusive of the electrical equipment, is 138— 44— 94 tons. 


Its revised weight, when provided with an equipment enabling it to. 


conform to the Southport service, will consequently be 


Therefore we have W-171 tons. 


The weight of the electrical equipment must thus be 77 tons, and 
the electrical equipment will be capable of delivering an average out- 
put of 462 n.p. Thus the equipment of the S.L.E. train must be in- 
creased, as regards its average output, from the 225 н.р. which sufficed 
for the S.L. E. service, up to the 462 н.р. necessary in order that it 
may accomplish the Southport service. This is an increase of 105 per 
cent. The revised S.L.E. train requires to have 402 H.P. average 
capacity as against the Southport train's 319 н.р. average capacity, 
an excess of 45 per cent. This further 45 per cent. serves no more 
useful purpose than to carry over the route the increased weight of 
expensive electrical equipment made necessary by the use of the 
single-phase system. The revised S.L.E. train weighs 171 tons, as 
against the Southport train's weight of only 118 tons. Thus the 
result is, that while both trains have the same length of 180 ft., the 
S.L. E. train, when altered to be adequate to perform the Southport 
service, weighs 45 per cent. more than the Southport train. More- 
over, the revised three-coach single-phase train for the Southport 
service would have to consist of three motor coaches, in place of the 
two motor coaches and one trailer which sufficed to carry the neces- 
sary single-phase equipment to perform the S.L.E. service. 

Let us next reverse the above process and adapt the Southport 
train to the S.L. E. service of 22 miles per hour and one stop every 
0-88 mile. This service requires, as seen from Table IV., only 1-63 н.р. 
per ton of total weight of train. 1-63 н.р. of continuous equipment 
weighs only 0-148 ton. Consequently out of each ton of total train 
weight, only 14-8 per cent. will consist of electrical equipment as 
against the 32 per cent. seen from Table III. to be required when the 
S.L.E. service is provided by a train equipped with single-phase 
apparatus. Let us again represent by W the total train weight in 
tons. Then the weight of the electrical equipment in tons amounts 
to 0-148x W. "The weight of the Southport train, exclusive of the 
electrical equipment, is 88 tons. Consequently W—0-148 x W +88 
=103 tons. The weight of the clectrical equipment of the revised 
Southport train, that is, of the continuous train capable of working 
to the relatively moderate S.L. E. service, is only 15-3 tons, or only 
51 per cent. of the 30 tons weight of the electrical equipment required 
for the Southport train performing the severe Southport service. 
Obviously then, were we to operate a 180 ft. train to the S.L.E. 
schedule, employing continuous equipment instead of single-phase 
equipment, we should not require two motor coaches, but we should 
make up our three-coach train of one motor coach and two trailers. 
The continuous equipment thus weighs only 15:3 tons, or only 
34-8 per cent. of the 44 tons required for the single-phase train of 
equal length. It is interesting to note that this continuous-elec- 
tricity train operating on the S.L. Е. service is only required to give 
ап average output of 168-5 н.р.. which amounts to only 75 per cent. 
of the average output required of the motors on the single-phase 
138-ton S.L.E. train. 


Table V. 
. H L | H D t T t ] 
Electrical equipment of one train. Weight. ae im Soit 
Tons. £ £ 

Continuous train for Southport service...... 30-0 | 3,750 
Continuous train for S.L.E. service ......... 15.3 125 . 1,910 
Single-phase train for Southport service.... 77:0 | ` 9,630 
Single-phase train for S.L.E. service......... 44:0 5,500 


-_ 


A rough but thoroughly representative figure for the cost of con- 
tinuous equipment for railways is £125 per ton. Single-phase equip- 
ment at present costs decidedly more, but for the purposes of this 
investigation the author will take the cost of the electrical equipment, 
irrespective of-whether it is continuous or single-phase, at £125 per 
ton. Thus for the four trains under consideration, the costa for the 
electrical equipment work out as shown in Table V. | 

The weight of each motor truck, including truck frames, wheels, 
axles, brake rigging, &c., will be taken at 6:5 tons, the weight of 
each trailing truck at 5-5 tons. In both cases, the cost of the com- 
plete trucks will be taken at £22 per ton. 

The total costs of the four trains are made up as shown in Table VI. 

Since these trains have a seating capacity of, roughly, one seat 
per foot, the two lower horizontal lines in Table VI. also give a fair 
representation of the relative costs and weights per seat. We see 
that for so severe a service as that at Southport, the cost of a single- 
phase train works out to be 65 per cent. greater per foot of length 
than is the cost of a continuous train. For the much more moderate 
service of the S.L.E. line, the excess cost of the single-phase train per 
foot of length is only 51 per cent., and the percentage continues 
to fall with every amelioration in the severity of the service. 

It is usually preferable to reduce weights and costs to the basis 
of the weight and cost per foot length of train instead of per seat. 
Otherwise it is very difficult to effect comparisons, for not only have 
we to take into account the varying composition of trains as regards 
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Table VI. 
| D.C. train. | Single-phase train. 
— For For | For | For 
Southport | S.L.E. (Southport, S.L.E. 
service. service. | service. | service. 
£ £ | g ! £ 
Tracks c erect eon 815 770 | _ 860 | 815 
Car bodies ...............| 4,320 4,320 | 4,320 4,320 
Electrical equipment ...| 3,750 1910 | 9,630 | 5,500 
Further costs ............ 590 515 855 | 690 
Total cost of train ...... 9,475 7,515 15,665 | 11,325 
Weight of train ......... 118 tons | 103 tons 171 tons | 138 tons 
Cost per ton ............... £80-3 $71271 591.6 582-1 
Length of train | ......... 180 ft. | 180ft. | 180%. | 180ft 
Cost per foot............... £52-6 £417 | 5870 | £630 
Weight per foot ......... 0-655 ton | 0:575 ton ` 0-95 ton. 0-77 ton 
Table VII. 
Energy consumption in watt-hours per ton-mile for the 
Schedule various values of the distance in miles between stops set 
speed in forth at the heads of the vertical columns, and for 
miles per 20-second stops. 
hour. | |——— ———— ———— ———— ————— ———— c 
05 | 06 | 07 | 08 : 09 | LO | 125 | 15 
15 68 | 5 M [му дз тшш Онша” 
16 78 | 66 | 56 | 50 i| .. .. |... 
17 93 | 76 | 63 | 55 | 90 | 
18 114 | 90 | 73 | 62 | 55 , 48 | .. 
19 1104 | 83 | 70 | go | 53. .. | 
20 | Of | 78 | 66 | 58 47 | 
22 © is 95 | 77 67 54 |... 
24 | | e. | 98 | 83 1 65 55 
26 ЧЕ ЭЕ М: ... 1100 | 78 ; 63 
28 LE X ... | 89 | 73 
30 es Ue Зе || bus 104 82 


Em =—— 


first and third-class carriages, but there is the further consideration 
that the policy of railways differs considerably as to the floor space 
and elbow room which are allotted to each passenger. Since, how- 
ever, the average value of the seats per foot for representative 
passenger trains of mixed composition rarely varies much from 
unity, the values of the weight and cost per foot enable us readily to 
make mental calculations, as occasion requires, of the corresponding 
weights and costs per seat. It is preferable, in all cases, to take the 
weights of the trains themselves, and to leave out of consideration 
the weights of the passengers. 

We have now deduced fairly definite values for the weights and 
costs of the rolling stock. The component of the total cost represented 
by the electricity consumed by the train is also fairly definite for a 
given service. The consumption at the train is for a given service 
about the same per ton-mile whether the electrical equipment be con- 
tinuous or single phase. The values in Table VII. afford a reasonable 
basis for estimating the consumption at the train per ton-mile of 
actual performance, when the train is handled by a fairly experienced 
driver, and when it is running strictly to its time-table, and over a 
well-built, fairly straight and level permanent way. Although quite 
practicable variations in the acceleration and braking may easily 
occasion variations of 10 per cent. or more in the energy consumption 
at the train, nevertheless the values in Table VII. are representative 
of the customary results obtained under the conditions stated. 

In the case of passenger trains it is preferable for uniformity's 
sake to estimate the ton-mileage on the basis of the weight of the 
empty train. The unrecorded ton-mileage corresponding to the 
weight of the passengers carried, together with that corresponding 
to shunting operations and other non-remunerative running, as well 
as the increased consumption on occasions when the time-table is 
disarranged, will usually bring up the total consumption at the 
train to a value some 30 per cent. greater than the values given in 
Table VII. This increase is only in small part due to the weight of 
the passengers, since with average loads the weight of the passengers 

rarely increases the weight of the train by more than some 5 to 6 
per cent. In the following estimates the author will take the 
consumption of electricity at the train as 1-30 times the values in 
Table VII. To simplify the investigation he will not go into the 
question of whether the railway provides its own generating plant 
or purchases the electricity from a supply company ; but he will 
merely assume that the electricity is obtained at a total cost of 0-65d. 
per kilowatt-hour as delivered to the sub-stations. Owing to the 
greater loss in transformation at the sub-stations and the greater 
cost of the sub-stations in the continuous, as contrasted with the 
single-phase system, he will take the cost of the electricity as delivered 
from the sub-stations at 0-70d. per kilowatt-hour for the single-phase 
system and at 0:874. per kilowatt-hour for the continuous system. 


These amounts cover all outlays, both capital and operatin 
outgoing cables from the sub-stations. The losses in 
mission system from the sub-stations to the trains are o 
amount in either system. To allow for them he will ta 
of the electricity delivered at the trains as 0-72d. per kil 
for the single-phase system, and 0:904. per kilowatt-h 
continuous system. These last increases in the cost simp 
the electricity wasted in the process of being conveye 
sub-stations to the trains, and do not allow for the | 
maintenance charges for the cables and the conductor r: 
head structures by means of which the electricity is con 
the sub-stations to the trains. "The two figures of 0.724 
per kilowatt-hour respectively are thoroughly repres 
regards their relative values though their actual values, 
sentative, will vary considerably according to many lc 
Btances. 

Furthermore, these values are only applicable for the « 
& suburban service of passenger trains where the tr: 
direction run, as an average, at intervals of some 12 to 
during some 16 to 20 hours per day. For a less intensc 
price for continuous electricity will exceed that for 
electricity by а greater percentage, since the cost of the 
will constitute a larger item, and the “ all-day ” efficienc 
stations will be less. If, on the contrary, the trains rur 
of only some three to six minutes, then also the relat: 
0-72d. and 0-90d. at the trains are not applicable; 0 
single-phase system and 0-83d. for the continuous s; 
then be more appropriate, the latter in this case exceedi 
by only 20 per cent. as against 25 per cent. in the case o 
minutes’ service. This is because, while the cost of tl 
as delivered at the trains, іп the case of both systems, d 
the intensity of traffic, the decrease is a greater amoun 
tinuous system, owing to the better load factor at th 
and the consequent considerable reduction in the capit: 
operating expenses of the sub-stations. For his 
parisons, however, the author will take the figures of 
single-phase system and 0-90d. for the continuous s; 
cost of electricity per kilowatt-hour delivered at the tra 

With these data, we may now estimate the cost of 
consumed by 180 ft. trains operating in the Southpc 
an instance of a severe service) and in the S.L.E. : 
instance of a much more moderate service). The 
paid for the electricity for the S.L.E. trains is, at pres 
higher than the figures here taken, but the fairly hig! 
instance is probably, to some extent, incidental to th 
nature of the undertaking at this stage. It is well knov 
districts there would, under the conditions already 
reasonable profit in supplying railways with electricit 
stated, and hence it is only on the basis of such price: 
parisons will lead to useful results. То fix ideas, it cal 
the author's figures relate to a hypothetical road so 
his prices for electricity are applicable and have been q 
the engineers of this road are engaged in determin 
use the continuous or the singie-phase system, and the 
to be provided on various sections of line with va 
between stations. 

Out of the 8,760 hours in the year, it is rarely 
other than tube railways or railways providing the 
associated with tube railways, to attain (for subu 
trains) to much more than 2,000 hours of actual 
line. Usually the figure is decidedly less than 2, 

a schedule speed of 30 miles per hour, the profita 
train per annum, on the basis of 2,000 hours, work 
miles, and for à schedule speed of 22 miles per hour 
44,000 miles. Under the conditions of actual servic 
be во much difference as this between the annual 
per train for these two schedules. The more the : 
to the conditions of a tramway service, the more v 
tinuous will be the sequence of trains ; consequently 
per hour case the author will take the annual ave! 
train at 48,000 miles instead of the above 44,000 n 
30 miles per hour case he will take the annual av 
54,000 miles instead of the &bove 60,000 miles. 
electricity per annum per train is obtained as show 

For comparative purposes the rough figure of 1: 
cost of the rolling stock is taken as the annual ch: 
depreciation, repairs and renewals. He will term 
charges for capital, depreciation, repairs and renew 
as a check to indicate their general reasonable! 
Table IX. show the corresponding values per train- 

Amongst the many and large remaining costs, ` 
which the adoption of the continuous system will e 
per train than are incurred with the single-phase sy 


xi 
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Table VIII. 

Schedule speed,miles per hour 30 22 
Distance between stops,miles 1:32 0-88 
Designating number.......... I. II. ПІ. ІУ. 
System аана, Con- Single- Con- Single- 

tinuous | phase | tinuous | phase 


Weight of train (from Table | 

LO E tons 118 171 103 138 
Net consumption of electri- 

city at train in w.-hour per 

ton-mile (from Table VII.) 96 96 19 19 
Do. in kw.-hour per train- | 

mile ..... РАО E eaa 11.3 | 0164 | 8.2 10-9 


Miles per train per annum ...| 54,000 54,000 48,000 | 48,000 
Net consumption per train | 
рег annum (kw.-hour) ...| 610,000 | 886,000 | 394,000 | 523,000 
| 


Gross consumption per train 
per annum (= 1:30 x net 
consumption) k w.-hour... 793,000 [1,150,000 512,000 | 680,000 

Cost of electricity delivered | 


at train, per kw.-hour...d.; 0:90 072 1 090 , 0-72 
Total annual cost per train | 
for electricity ............ & 2.970 3,450 1,920 | 2,040 


Do. per train-mile....... Sed. 13-2 15:3 | 96 


It is well known that the gross receipts for three-coach trains on 
services of this character are usually of the order of from 40d. to 60d. 
per train-mile. Let us fix our attention on a case where the gross 
receipts are 504. per train-mile. It is evident from the results in 
the lowest horizontal line of Table IX. that in such a case, whatever 
be the net profits, thev will be less if the single-phase system is used 
than if the continuous system is used. The percentage of the gross 
receipts which could be set aside as profits would, for the 30 miles 
per hour one-shop per 1-32 mile service, be 12-45 per cent. greater 
with the continuous than with the single-phase system. For the 
22 miles per hour one stop per 0-88 mile service they would still 
be greater by 6-7 per cent. lt is common knowledge that suburban 
traffic 13 at present verv unremunerative, although this is not 
always obvious from balance-sheets where the profits shown are 
usually very largely from main-line and goods traffic. Confining 
our attention to the suburban traffic, it appears that while there may 
be a few services in which the margin in favour of electrification is 
great enough to stand the higher cost of the single-phase system, 
there are many in which the great difference which the author has 
shown as existing between the two svstems would make all the 
difference between commercial success and commercial failure. 

The subject is a large one with many important aspects. This 
Investigation, however, clearly shows that the selection of the 
electrical system and also the determination of the service to be 
provided, as regards schedule speed, distance between stations and 
intensity of traffic, are all matters demanding the most careful 
attention and that they are interdependent. It is evident from the 
nature of the case, as illustrated by the problems the author has 
worked out, that the more severe the service and the more intense 
the (гаће, the greater is the superiority of the continuous system. 
But it is also demonstrated that even for svstems of such moderate 
severity as 22 miles per hour and one stop рег 0:88 nile, and even 
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.TableIX. эсу 
| | 
Schedule speed,miles per hour 30 22 
Average distance between | | 
stops ............ .... ee Miles 1.32 0-88 
Designating number ......... I. Ш И Iv. 
System ...........................| Con- Single- Con- Single- 
tinuous phase tinuous phase 
Total annual cost per train, 
for electricity ............£j 2,970 | 3,450 1,920 2,040 
Annual charges for capital, | 
depreciation, repairs, and: | | | 
renewals, per train ......£ 1,420 2,350 | 1.130 , 1,700 
Sum of above two annual out- | 
lays, per train ............ < 4,390 5,800 | 3,050 3,740 
Cost per train-mile, for elec- | 
tricity у... d. 13-2 3, 96 10-2 
Annual charges for rolling- | 
stock, per train-mile ...4. 6:31 10-43 5:65 8.55 
Sum of above two outlays рег | 
train-mile......... .........@.| 19:31 2573 | 15:25 18-75 
Amount by which the single- | 
phase train costs more рег T | 
0:22 3-5 


train-mile than continu., 
ous-electricity train ...d.: 


when the intensity of traffic is only one train every 12 to 15 minutes 
in each direction, the superiority of the continuous system is still 
very substantial. It is. however, precisely for intense traffic, and 
for severe services—that is. for services exceeding the limits amenable 
to steam locomotive methods—that electricity is pre-eminently 
applicable. 


A point of considerable interest, disclosed by a comparison of 
the values in the penultimate horizontal line in Table 1X., is that, 
with the continuous system, the components of the total cost per 
train-mile which he has considered are 28 per cent. greater for the 
30 miles per hour one stop per 1.32 mile service than for the 22 miles 
per hour one stop per 0-88 mile service, while with the single-phase 
system. the cost per train-mile is 37 per cent. greater for the former 
than for the latter service. "This is another point of view from which 
the greater appropriateness of the continuous system for severe 
services is apparent. 


With the object of basing his comparisons on thoroughly authenti- 
cated cases, the author has taken for the continuous-eleetricit y 
services roads emploving pressures of some 600 volts at the trains. 
There are. however, now a considerable number of roads emploving 
a pressure of 1,200 volts with conspicuous success; indeed, in some 
of these instances, single-phase equipments have been replaced by 
1,200-volt continuous-electricity equipments. As early as 1904 the 
author urged the advantages of doubling the customary pressure for 
continuous-electricity traction systems. and based his comparisons on 
the precise lines which are now being so successfully adopted. Up- 
wards of a dozen roads have now adopted the 1.200-volt continuous- 
electricity system of traction, "This system effects distinct economies 
over the 600-volt svstem, and very appreciably accentuates the 
contrast between the continuous-clectricity system and the single- 
phase system. 


THE WOOD PULP AND PAPER MILLS OF THE ANGLO-NEWFOUNDLAND 
DEVELOPMENT CO. 


A LARGE HYDRO-ELECTRIC SCHEME. 
(Concluded Jrom paye 04:3.) 


Generator Turbines,—The turbines in the power house are 
also of the double type, but, unlike the grinder turbines, have 
only a single spiral inlet. Thev each have left and right dis- 
charge pipes. The junction inlet pipe rises from the main inlet 
pipe at an angle of 60 deg., and in this junction pipe 18 placed 
the buttertly valve, which is fitted with a hand-operated worm 
and quadrant for the purpose of shutting off the water. The 
two curved discharge tubes cross downwards into the draught 
tubes, which are cut obliquely with a view of securing а more 
convenient discharge of the tail water, The normal speed of 
operation of these sets is regulated to 375 revs. per min., which 
сап, by means of the previously described apparatus, be 
altered as desired between 356 and 394 revs. per min, while the 
machine is working. It is further cuaranteed that а speed 
variation of not exceeding 12 per cent. will result from a sudden 


throwing off of the 1544. 


The electric generators, whose constant load capacity is 
1,700 kw., supply a three-phase current of 1.800 amperes per 
phase at 600 volts and a frequency of 50 with а power 
factor of 0-8, and were built by Messrs. Brown, Boveri & Co., 
of Baden. Each set has an exciter attached which is con- 
structed for a simultaneous excitation of two dvnamos and for 
a load of 43 kw. at 115 volts. The variation of pressure from 
full load to no load varies from 8 to 20 per cent. The con- 
struction of the generator turbines, as well as the speed regu- 
lators, is very much the same as that of the 4,000 H.P. units, 
Mention may, however, be made of the pressure regulator 
attached to each generator turbine, the dutv of which is to 
clear an opening for the outrush of water which occurs as a 
result of the turbine valve being quickly closed. This prevents 
an undesirable increase of pressure in the pipes. The funda- 
mental idea of this apparatus has already been fully described 
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by Prof. Prasil,* but is carried out in the present instance on a 
large scale in conjunction with the employment of a servo- 
motor. The discharge tubes of this pressure regulator empty 
themselves into the tail water, and are so bent off in their 


lower section that the violent outrush of escape water cannot | rod can communicate with the openings, and in this way 
attack the canal walls and bed. ! the chamber over the piston into communication wi 

The Oil-pump Inmstallation.—Four three-cylinder piston | chamber under the piston. If now the opening is p: 
pumps supply the necessary oil pressure for the plant, while 
for the equalisation of the pressure two air vessels of 2 ft. 4 in. 
diameter and 9 ft. 4 in. height are installed. The reservoir has 
an oil capacity of 1,760 gallons, and is installed in such a 
position that all the used oil from the regulators, including the 
drip, can flow back by gravity into the reservoir, being cleansed 
on the way by a filter. 

The construction of the pumps exhibits some interesting 
features, due to their compact design and range of delivery. 
The pump is completely enclosed, rendering it possible for all 


of the cataract piston, which in its entirety forms the ғ 
valve, is free to slide along the moving rod for a distan 
responding to the permissible valve stroke. Finally, 
the pistons passages are arranged, which by means of the 
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Fia. 7.—V1IEW OF THE MAIN SWITCHBOARD WITH TRANSFORMER AND Авс 


Fic. 8.—CaBLES ENTERING PowER HOUSE. 
LIGHTING APPARATUS UNDERNEATH. 


ag The pipes rise 50 ft. above the roof aid 65 ft. p 
om | above the switchboard. 


the moving parts to circulate in an oil bath. The suction valve . closed through the smal! piston, the flow of the ої jis; 
forms a part of the pump piston itself, whilst the delivery valve | and on that account the casing can only move slowly r 
is arranged in the cover of the pump cylinder. Both valves | to the piston, and the pump piston becomes a rigid wl 
work in conjunction with cataracts in such a manner that when | the suction valve, which is identical with the casing, ‹ 
a reversal of the stroke occurs the valve disc sinks softly into | therefore, move slowly in its seat. This cataract : 
its seat, thus securing a noiseless working. In the case of | attained in à somewhat simpler way through the pressu 
the suction valve. which forms the movable cover of the | The valve disc is here under the pressure of the helica 
pump piston? this cataract action is produced as follows: | which can be regulated from the outside, and posses: 
The hollow is rigidly enclosed by the pump piston. In the | hollow a piston, which extends a few millimetres into t! 
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Fic. 10.—AERIAL POWER CABLE USED AT GRAND Fa 
Diameter 4} in. 


Fic. 9.—METHOD OF 8USPENSION AND ENTRANCE OF CABLES TO 
Con DUT. 


bore of the rod is a small piston, which can be moved out- 
wards by means of a small hand wheel at the end of the rod, 
and is thus able to close the openings. A small cataract piston 
is rigidly connected with the hollow rod, and consequently also 
with the pump piston. The surrounding casing and the cover 


of the valve seat. In addition, there are openings in 
seats, by which the speed of the oil compressed by 
from the casing during the downward passage of the 
be regulated, and thus procure the desired gentle mo 
the valve disc into its seat. 

* “Schweizerische Bauzeitung," 1896, “Die Turbinen:‘und lderen The number of revolutions ot the pump reache 
Regulatoren," Vol. XXVIII, Nov. 20-26. D | minute, and the working pressure is 150 lb. ; for this 
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of oil per minute can be delivered by а three-cylinder pump. 
The speed, however, can conveniently reach 200 revs. per min., 
in which case the delivery increases to 92 gallons per minute. 

Each group of pumps is driven by a motor, the speed 
of which is reduced from 710 to 180 revs. per min. by helical 
gearing running in oil. Each of the pumps. is connected by 
means of a friction clutch to the shaft of its respective spur 
gearing, by. which means each pump can be switched on and off 
as desired while working. ; 


of 60 ft., at which point the cables are fixed to the messengers, 
and an overhead line is used. The power cables (Fig. 10) used 
here are probably the largest of the kind in the world employed 
for overhead work. Each circuit from the switchboard to the 
mill consists of three cables arranged in clover leaf form, 
having 1 т. Para rubber between the conductors, which are 
taped double and backed up with jute for in. all round and 
between. Over all is a double heavy braid, which is weather- 
proofed. The smallest of these cables is 500,000 circular mils 
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Fic. 11.—ViEW or THE TRANSMISSION LINE FROM THE MILL Roor. 


Switchgear and Transmission Line.—The switchboard equip- 
ment of this plant was supplied by the Westinghouse Electric 
& Mfg. Co., and was planned and built throughout with an eye 
to ruggedness and hard serviee, unadorned with embellish- 
ments of any kind. There are (sec Fig. 7) three exciter panels, 
three generator and seven feeder panels, each. controlling two 
power circuits to the mill:. Hach feeder is fitted with a watt- 
meter on its own panel. All switches are of the positive break, 
laminated brush, oil type, and are capable of releasing their 
full ratéd load without injury. Voltage regulation is effected 
by means of a Tirrell five-voltage regulator, so that the 
switchgear is operated under very nearly automatic conditions. 


and the largest are 800,000 and 1,000,000 circular mils. The 
1,000,000 circular mils conductors weigh nearly 201b. to the’ 
foot, so that special construction was necessary to provide 
adequate support. The cables are carried to the mill on 
Siemens-Martin double-galvanised 4 in. seven-strand wire, and 
hung to it by Boston and Marlin cable clips, alternating each 
4 ft. of conductor. The whole line is supported every 80 ft. 
on Georgia pine towers 40 ft. high and 8 ft. square at the top. 
The towers are also utilised for carrying watch clock, fire alarm, 
telephone and signal lines, as well as service and water supply 
pipes to the mill. The ruggedness of the transmission line is 
fairly shown in the photos (Figs. 11, 12 and 13). 


Fig. 12.—Exir ок CABLES FROM POWER STATION. 


There are 14 power circuits leaving the station, and the 
problem of getting these out of building and to the mill pre- 
sented- some difficulties, . As stated’ above, the station is in a 
deep ravine 60 ft. below the yard level, and is surrounded by 
other buildings, conveyors, &c., thus making the entry of- the 
cables a serious matter. The accompanying photographs 
(Figs. 8 and 9) give some idea of the solution adopted. During 
construction 18 6 in. wrought-iron conduits were placed in the 
concrete wall directly behind the switchboard, and these 
emerged at each power switch. -These pipes rise to a height 


All the machinery in the mill is driven electrically. There are 
at present à number of three-phase induction motors supplied 
Бу. Ме Westinghouse Electric & Mfg. Co., with. ап aggregate 
output of 7,000 H.P., and varying from 24 н.р. to 300 H.P. in 
capacity. The motors have been placed in their positions with 
great care and attention to the nature of work to be done, 
with the result that in this mill, after nearly nine months of 
continuous 168 hours а week operation, with only a few 
minute occasional shutdowns, not a single fault has developed 
in any motor, a state of things which speaks very highly for 
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the architect who decided on their positions and the manufac- 
turers who supplied them. There are at present 130 motors 
in the mills. Two types of motors are used, squirrel cage and 
collector ring, employed according to adaptability and load, 
and the power factor of station under normal operation 
averages from 80 to 85 per cent. 

The largest motors in the plant are of the 300 н.р. variable- 
speed type. They are used to drive the paper machines. With 
these motors a uniform change of speed in paper. manufacture 
із possible in increments of 5 ft. to 6 ft. between limits of 
325 ft. and 590 ft. of paper per minute without disturbance of 


The mill lighting is done locally by incandescent lamp 
the general lighting is effected by Cooper-Hewitt vapou 
of the alternating-current automatic type. The vapou 
make an ideal lamp for paper mill-lighting, as the 
volume, intense and steady glow provide just the ‹ 
desired. All lamps are placed above the travellin; 
which traverses the entire length of the machine тоот 
question of colour effect has been of no importance t 
for in the small amount of coloured paper made it is foi 
effect upon the same colour is always the same, so tha 
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Fic. 13.—View oF Mars Lou Рохр. Fis. 15.—100 н.р. Motor DRIVING JORDAN ENGIN 


any kind under continuous operation. There has been much | tors soon become entirely accustomed to it, and the 
discussion and study. on this subject of paper machine drive | effect the senses as in daylight. 

and its merits and possibilities, but its flexibility and reli- | Distribution is effected on the block system. Е 
ability alone are a clinching argument in its favour. The con- | has a power and lighting centre from which all power 
troller for these machines is placed close to the machine tender’s | taken to the individual motors under the concrete 
hand for operation when necessary. There is no running up | this way all the walls and ceiling are kept clear of tl 
and down stairs looking for trouble; no attendance is neces- | wiring, except where absolutely necessary. 

mek There are no steam engine troubles, and no anxiety аз | Тһе lighting current is taken from the power “bus | 


to whether the speed is or is not changing, for with the system | station. It 13 transmitted on the three-phase syste 
used the machine tenders can be at all times sure that the 


Fic. 14.—100 н.р. Motor DRIVING BEATING ENGINE. Pic. 16.—30 н.р. MOTOR DRIVING WINDER, AND 300 H.P. 
NECTED VARIABLE SPEED MOTOR DRIVING PAPER M 


driving engine is constant in speed. That machine which | distributed single phase to static transformers p! 
is auxiliary to the forming and drying of the paper, such | the various apartments. А lighting centre is show 
as pumps, winders, &c., is driven by separate constant-speed | A lighting voltage of either 220 or 110, as desired, 
motors. Figs. 14 to 16 show examples of the motors used. superstructure placed over the transmission line сат 

Fig. 18 shows the wood conv eyor working between the pond | wires to both mill and town. Electric heating 1 
and wood-preparing room. This conveyor is 1,900 ft. long, | large extent wherever the steam installation is di 
and can be stopped or started by workmen at intervals of 40 ft. | pensive to instal. Automatic signals are a feature 
along its entire length by means of push buttons. and play an important part in all departments of n 
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The power and lighting system is an earthed conduit one 
throughout, while the town lighting and heating system is not 
an unimportant item in the electric installation at Grand Falls. 

In the generating station under the switchboard are 
three Westinghouse 50 kw. lighting transformers, stepping up 
the current from 600 to 2,200 volts for the town houses and street 
lighting. Single-phase distribution is used entirely, and local 
transformers reduce the pressure to 440, 220 or 110 volts as 
desired for power or lighting. 

There are at present over 300 buildings lighted, which number 
will soon be increased to 400. АП these are lighted entirely by 
incandescent lamps. Outhouses, barns, &c., are also so 
lighted, so that there is absolutely no use or need for kerosene 
oil in any part of the town for lighting or heating. The streets 
are lighted by 25 series of enclosed arc lamps, with the usual 
regulator at the station, and were furnished by the Westinghouse 
Electric & Mfg. Co. Single-phase motors are used throughout 
the town for portable wood-sawing apparatus, wood-working 
shops, well pumping, the voltage being 220. © 

The citizens and workmen of Grand Falls have been wonder- 
fully keen in appreciating the opportunities open to them by 
the cheap supply of electricity available, and irons, ovens, 
cookers and other heating apparatus are being ordered, for 
they are discovering that at the nominal rates charged' for 
heating and cooking utensils, electricity is cheaper than wood 
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Fic. 17.—ТҮүРІСАІ, LIGHTING CENTRE. 


and coal during the warm months of the year. It is confidently 
expected that within two years 50 per cent. of the cooking in 
the town will be done by electricity. 

А regularly appointed crew of firemen are assisted in their 
duties by an automatic electric fire alarm. At, each street 
Junction are placed fully equipped hose houses and hydrants, 
and at intervals half-way between street junctions are fire 
ladders, which are hung on racks well protected from the 
weather. Fire cards are posted in each house giving the 
position of the alarm stations and how to handle them. In 
this connection it.may be mentioned that the alarm box is 
handled by the same type of switches as is installed for house 
lighting, во no possible confusion or mistake is possible in 
working it, even by the children. 
| The company have provided communication facilities among 
its officials, employés and departments by installing a central 
telephone station in the main office. This system comprises 
nearly 300 miles of telephone wire, including 12 local lines and 
three trunk lines. All the wood departments, some of them 
150 miles away, are brought into direct communication at any 
minute, and the same is possible with the town of Botwood, 
on the sea shore. 25 miles distant. The whole system has been 
planned and carried out with the idea of permanency, flexi- 


bility, resistance to high winds and variable weather, economic 
upkeep within reasonable limits without stint, and ability to 
expand if future expansion of the general scheme requires it. 
Considering the size of the town, its age and population, there 
is hardly room for doubt that Grand Falls, Newfoundland, 
as regards the application of electricity to commercial and 
domestic requirements, holds a very high position among the 
cities of the world. The inhabitants have made it from choice 
one of the vital necessities, not only of their daily occupation, 
while in their own homes it has become essential to their 
mode of living. 

The thoroughness with which the Anglo-Newfoundland 
Development Co. have dealt with their electrical equipment is 
only characteristic of its attitude in all other branches and 
departments cf the gigantic enterprise which has transformed 


a wilderness into a live and a living industry and its attending - 


city. - That the end foreseen at its inception has been accom- 
plished is amply shown by the grand success attained since the 
initial commencement of operations, and which has persisted 
during all the months that have followed, during which all 
previous records in starting up and in producing have been 
broken. Nor is this state of things confined to the mill, for it 


is significant of the satisfaction and contentment on the part. 


of a people that they evince such a general desire of remaining 
to settle down in Grand Falls. In fact, the houses are snapped 
up and furnished as fast as 500 men can build and complete 
them. оо Е Е | 


Еа. 18. Мотов-рюуЕМ Loa CONVEYOR ENTERING BARKING AND 
MER wo CLEANING Horse. 


The whole plant, consisting of complete turbines and regu- 
lators, was delivered in the spring of 1909, commenced working 
in the autumn of the same year, and has continued without 
interruption since. According to the results obtained, the 
guarantees of the wear of the turbines and speed variations 
under changing loads have been more than reached. 

The contract for the turbine machinery was, after com- 
petition, awarded to the German firm of Amme, Giescke & 
Konegen Co., of Brunswick. | 

To the enterprise and farsightedness of Lord Northcliffe, 
whose place in the newspaper world of his time is unique, is due 
the inception and completion of an industrial departure of the 
first magnitude, and one which may have a great influence on 
the art and craft of paper making in the coming time. 
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In concluding this description of the new paper mill in New- 


foundland we have to thank the proprietors of this interesting 
plant for providing us with the details and illustrations given 
above. It is manifest that great credit is due to Mr. Mavson 
M. Beeton and to Mr. G. F. Hardy, who prepared the plans 
and under whose direction the works ‘were constructed and 
equipped. We are also indebted to Mr. T. F. Judge, who sup- 
plied us with details of the switchboard, transmission lines and 
power work generally. af 
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RAILWAY ELECTRIFICATION. 


What is sometimes referred to as “the battle of the 
gauges" is well known to those who followed the development 
of the steam railway. At first each railway considered its 
own interest rather than the interests of railwavs as a whole ; 
but as networks extended it became clear that interchange of 
traffie was desirable, and any serious differences in equip- 
ment became limited to the broad and narrow gauges, 
theugh later on brake equipment introduced difficulties once 
more. lt was a long time, however, before the narrow 
standard gauge won the day, and it is not so very many years 
ago that the Great Western Railway presented the curious 
feature of a line with two gauges. Very possibly. with a 
desire for more powerful locomotives, some engineers may 
still wish that the broad gauge were available, though, on 
the whole, it is probably a good thing that the narrow gauge 
emerged victorious. 

The same sort of difficulty is now becoming evident in the 
electrical equipment of railways. Electrical working i$ 
becoming more extended. Conversion to this form of loco- 
motion is not taking place as quickly as one might desire, 
but, nevertheless, substantial progress is being made. ^o 
long as suburban traffic alone is in question, the point is not 
very urgent, but with the electrification of portions of main 
lines the interchange of traffic will become a more important 
matter. From this point of view а plea was put forward 


! by Mr. Grorce WEsTINGHOUSE last week in a Paper read 
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at the joint meeting of the Institution of Mechanical Engi- 
neers and the American Society of Mechanical Engineers. 
Mr. WESTINGHOUSE urged that a choice should be made 
once for all between the continuous-current, single-phase 
and three-phase systems. | 

We quite admit that it would be an advantage to have 
one system, and one only, as Mr. WESTINGHOUSE points out. 
In that case the attention of engineers would be concentrated 
upon the perfection of a single system, doubtless with corre- 
spondingly satisfactory results. Also railway directors 
would feel that electrical engineers were working with a 
united front, and they would no longer be confused by а 
choice of systems. "The fact that the benefits of electric 
traction can be obtained by at least three different systems, 
and that electrical engineers differ materially in the opinions 
they express, has, no doubt, had a retarding effect. 

We fear, however, that the advice of Мг. WESTINGHOUSE 
is a counsel of perfection, and is almost impracticable. The 
choice is no simple one. It is not merely a question of 
deciding a single point of difference, such as the broad and 
narrow gauges, but à choice between systems whose respec- 
tive virtues depend upon the conditions to be met. More- 
over, would there not be some risk in making a final choice 


- at this comparatively early period in the existence of rail- 


way electrification ? Suppose, for example, that such a 
proposition had been made scme years ago, the choice 
would then have been between continuous current and 
three-phase. Since that time, however, and it is less than 
10 years ago—the position of affairs has quite altered. The 
single-phase system has sprung into existence, and has 
shown itself capable in a very short time of proving a serious 
rival to the older systems. It does not follow, of course, 
that within the next 10 years any similar advance will be 
made, but it appears to us that it would be extremely 
dangerous to exclude the possibility of advance along any 
direction at this early date. 

Further, if the railways all belonged to the State it would 
be a simple matter to consider them as a whole, and possibly 
to choose. that system which appeared best to meet the 
requirements of the railways generally. At present we are 
not in this position. Thus, as pointed out by Mr. J. G. 
WiLsoN in the discussion, we have the requirements of the 
Great Eastern Railway and of the Great Northern Railway, 
although near neighbours in London, very matenally 
different. The Great Eastern Railway has a verv heavy 
suburban traffic, whereas the Great Northern Railway is 
much more limited to main line working. It cannot be 
expected, therefore, that one railway would sacrifice econo- 
mical working for the sake of another. 

Apart from this lar ge question, there was discussed at the 
meeting to which we have just referred the relative merits 
of continuous-current and single-phase systems for railway 
working. Sucha programme is almost a sine qui non at the 
present time where electric railway problems are discussed 
broadly. As time goes on, however, it becomes increasingly 
evident that such discussions are futile. Generally, figures 
and hypotheses on which to base an argument for one 
system or another are of very little use, for, as pointed out 
very clearly by Mr. С. Е. Scorr, comparatively small 


differences in the assumptions made are liable to make con- 
siderable differences іп the conclusions reached. As a 


matter of fact, all that we can say is that actual results of 


» 


working are the only results that are of any value. We do 
not suggest that either system is capable of universal appli- 
cation to the exclusion of the other, but nevertheless, if it 
be found that the Midland Railway and the London, 
Brighton & South Coast Railway obtain satisfactory results 
from single-phase working, by which we mean satisfactory 
results commercially as well as electrically, then the single- 
phase system cannot be considered out of court, even for 
Suburban traffic. In terms of the historic phrase, it is 
better to "wait and see," for the results of actual working 
are those on which the systems must finally rise or fall. 


OBITUARY. 


oe 


GEORGE FLETT. 


As briefly recorded in our last week’s issue, the death of Mr. 
George Flett took place on Wednesday, July 27th, at. Birming- 
ham, as the result of a motor car accident. 

George Flett was born in January, 1855, at Wick, and 
had thus only reached the comparatively young age of 55 
when he met with his untimely accident. He received his 
early education in Glasgow—a town which has play ed a great 
part in the supply of engineers—and as long as 28 years аро 
became associated with Messrs. Dick, Kerr & Со. As is of 
course well-known to our readers, there is perhaps no British 
firm which has plaved so large a part in electric tramway 
development in this country as have Messrs. Dick, Kerr; and 
with this pioneer work Mr. Flett was intimately connected, 
He saw the gradual extinction of the horse tramways, the 
partial adoption of cable traction, and the general use of electric 
traction. In our Editorial Notes a week or two ago we drew 
attention to the enterprise of the London County Council in 
spreading a network of electrically worked tramway routes 
over north and south London, but it must not be forgotten 
that the realisation of this excellent idea would not have been 
possible without the engineering and contracting experience of 
certain firms, of which Mr. Flett was not an unworthy repre- 
sentative. | 

While Mr. Flett's early experience was chiefly gained in 
contracting, for the last 12 or 13 vears he had been closely 
associated with the manufactur ing side of electrical engineering. 
In this work he had played a not unimportant part in some very 
notable developments. Among these may be mentioned the 
electrification of the Liverpool and Southport section of the 
Lancashire & Yorkshire Railway, while contracts for electric 
tramways at home and abroad were constantly engaging his 
attention. In connection with the Liverpool and Southport 
electrification it may be mentioned that this was again pioneer 
work, and that, as shown in the Papers read the other day 
before the Institution of Mechanical Engineers, the results 
there obtained have not been without their effect on the future 
development of electric traction. 

Having made during his career prolonged journeys abroad, it 
was natural that he should have become associated with 
electrical schemes in other countries than hisown. At different 
periods, in fact, he succeeded in carrying through important 
electrical contracts in Japan and the Far East. In addition to 
being managing director of Messrs. Dick, Kerr & Co., Mr. 
Flett was also a director of the Metropolitan Amalgamated 
Railway Carriage & Wagon Co., the Patent Shaft & Axletree 
Co., the Projectile Co., the British Aluminium Co., the Rio de 
Janeiro Tramway, Light & Power Co., the Mexican Light & 
Power Co., Monterey Railway, Light & Power Co. , and the 
British Engineering Co. of F Egvpt. 


696 THE ELECTRICIAN, AUGUST 5, 1910. 


LEEDS CORPORATION ELECTRICITY SUPPLY 
ACCOUNTS. 


The maximum load upon the plant during the past winter 
was 8,900 kw., compared with 8,220 kw. in the previous year, 
and the load factor works out at 15-9 per cent., the capacity 
of the generating plant remaining unchanged at 15,740 kw. 

Turning now to the cost of generation, it 1s noteworthy 
that every group of items, with the exception of rates and 
taxes, shows a decrease compared with the previous year’s 
figures, the aggregate reduction amounting to no less than 


£5,763, or more than sufficient to counteract the decrease in 
revenue. 


Although the records of the Leeds Co:po:ation electricity 
department for the past year show that electricity is being 
emploved to an increasing extent both for lighting and power, 
the revenue obtained is much less than that recorded а year 
апо, notwithstanding that a greater number of units have been 
sold. This is accounted for by the reduction in consumers’ 
accounts owing to the replacement of carbon lamps by metal 
filament lamps, and by the fact that a greater proportion of 
the units sold has been for power and heating. 

The unusual conditions prevailing during the vear may be 
gathered from the fact that, in spite of an increase of 394 in the 
number of lighting consumers, bringing the total number of 
such consumers to 6,026, the sales of energy for private hghting 
decreased from 5,241,523 units in the year ended March 31, 
1909, to 4,575.975 for the 12 months terminated on March 31 
last, i.e., a decrease of no less than 12-7 per cent. The con- 
sumption of energy for public hghting has also been reduced 
owing to the adoption of more economical lamps, notwith- 
standing a slightly extended use of electric lighting. 

On the other hand, it is very gratifving to record a substantial 
increase in the sales of energy for power and heating. This 
increase is not proportional to the growth in the aggregate 
horse-power of the motors connected to the mains, probably 
largely due to the continued depression in the trades in which 
electric power is most largely used. It is worth noting, 
however, that the total horse-power of motors connected 
during the 12 months is greater than in any previous year, so 
that under normal conditions а great expansion of supply will 


The undertaking has benefited by а reduction in the price of 
coal, and in the amount used per unit. The cost of repairs 
and maintenance has been greatly diminished without any 
falling off in the attention devoted to the upkeep of the plant ; 
whilst the necessity for extraordinary replacement of plant has 
for the present practically disappeared, in accordance with 
expectations previously held out. There has also been a saving 
in interest, due to the repayment Бу {Ме Finance Committee of 
loans at a high rate. | 

The net result is an increase in the profit for the year, this 
being £8.930, compared with £8,248 for the year 1908-9. This 
surplus is the largest recorded in the history of the under- 
taking, and has been utilised in relief of the consolidated rate, 
bringing the total sum contributed for this purpose by the 
undertaking to £54,797. 

We give below an analysis of the expenditure during the 
vear ended March 31 last, together with the cost per unit sold, 


the latter figure being also tabulated for the previous year for 
the sake of comparison. 


Cost per unit sold. 


Generating Costs. 1909-10. 


1908-9. 
ео ана £8,936 ... 0-174. 0:214. 
Кер March 31 last 2.4 ee | Oil, waste, stores, &c. ............ 371 ... ооа. 0-02d. 
be expected. Ns S 31 last 088 г pu in use, of d Salaries and wages at station... 3,874 ... 0:084. 0-08d. 
total capacity of 12,836 H.P., an increase of 378 motors an Repairs and maintenance ......... 1.786 ... 0-034. 0-05d. 
2,894 H.P. in the усаг. The number of consumers for power a 
and heating was on the same date 1,127, so that, including the Total Generating Costs ...... £14,967 0:294. 0364. 
6.026 lighting connections, there are 7,153 consumers connected | Distribution Costs. 
to the supply mains. N As Rear DM IAE к E З о ee 
In the following table, the consumption of energy is allocated yes ^E eren i | 
to the different classes of supply. MEM Stores апа misccellancous.......... 400 ... 0-014. 0-014. 
| " MENS ERN: 
No. of | No. of Revenue, | Revenue, : : 
= ийа, 1910. units, 1909. 1910. 1909. Тош рр GORTE iu аро | ош 
—€——————————Á——————————— Ж Management:Coste, Se. 
Private lighting .........| 4,575,957 | 5.241.523 £64,518 Е73,087 | ба!апїев................................. £5,223 ... 0104. 0-11d. 
Street lighting ............ 937,193 | 988.785 4,881 ^ 5.150 | Printing, stationery, &c. .......... 226 ...  ©-00d. ... 0:004. 
Power and heating ...... 6,908.014 | 6,164,810 29,669 25,911 | Insurance 369 .. 0-014. ... | 0-024 
ме шешн e iL ri cue so ЙОДА НОВ С reete orm 1,156 . 0-02d. ... х 
Total он 12,421,164 12,395,118 — £99,081* £104,148 | Extraordinary renewals .......... 49... 0:004. 0-04d 
Е " E T E г. | | BONS Й А-ПА LS а 
А consideration of the revenue, &с., obtained per lamp and Total Management Coste, &c. £7,023 9:184. 017d. 
horse-power installed will prove instructive at this juncture. | Rates and taxes _.................. 54.460 ... 009d. ... 0084. 
The беи es for the last two years are as follows :— ss: | TOTAL COSTS (cx. capital charges) £80,615 .. 0594. .. 0714. 
Year ended Year ended Capital Charges. Ý Ez 
E March 31, 1910. | March 31, 1909, | Interest _.................... £R O3 Oad, Оз 
РА =. ER Sinking fund ....................... . 31,206 0.604. 0-594, 
Lighting. Wages of permanent men not 209 0.014. 0:014. 
Units sold. per 35 watt lamp 17.73 19.69 chargeable to loans ees = = 
installed Total Capital Charges ....... £59,536 ] 15d. ]-15d. 
Average net price per unit ...... 3-02d. 3:014. TOTAL COSTS (including capital j 
Revenue per lamp installed ...... 4s. 5:284. 4s. 11-344. charges) ................... ааа £90,151 .. 174d. .. 1864. 
Power and heating. TOTAL RECEIPTS from all sources £99,081 ... 1914. .. 202d. 
Units sold per н.р. installed...... 595 686 Burplus ..... IDE .... 28,930 0-174. 0-164. 
Average net price per unit......... 1.034. 1-Old. : : 
Revenue per H.P. installed...... £2. 115. 1а. £2. 17s. 8а. As mentioned above, the whole of this surplus has been 
Total salis. handed over to the relief of the rates. 
Units sold per 35-watt lamp (or 20-66 22-9] The total capital expenditure on March 31 last was £985.948, 
‚сунуша installed. or £62. 12s. 10d. per kilowatt of plant installed, and this 18 
Average net price per unit ...... 1:914. 9-020 : : : 1 
Revenue per 35-watt lamp (or Js. ood. Зх 10-204 apporboned between the various POFMONS of the undertaking 
equivalent) installed | P | as follows :— Per cent. 
E P m о се. a m of total. 
It у ill be noticed that there is a considerable reduction in the Generating station п... £409,391 al? 
nn ет. of units used per horse-power of motors installed, | Mains. transformers, meters, &e. ............. 526,939 53-5 
[hus figure, of course, is to some extent an index of the state of | Co*t of provisional order, discount on issue of 
the industries concerned. during es 


г 49,618 ... 50 
| ; | stock, &с. 
the periods in question, and 


vival of trade will result in the 
rtaking largely overshadowing 


there is httle doubt that the те 


power supply side of the unde 
the sales for lighting. 


—À 


£985,948 100-0 
The total amount set aside for repayment of debt is 4231.707. 


^ M рыр e m 
Includes £13 for sundries. 


whilst the reserve fund amounts to £3,150, and a sum of £1,826 
has been contributed to capital account from revenue, so that 
the net amount of debt outstanding is £749,265, 
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DR, SCHONHERR’S PROCESS FOR PRODUCING 
ATMOSPHERIC NITRATES. 


Dr. Schónherr's method for forming nitrogenous products 
by the electric arc is to be used shortly on a large scale in Nor- 
way, and the furnaces which are being erected there will use part 
of the energy supplied by the large hydraulic plant of Rjukan. 
In view of the approaching industrial application of the pro- 
cess on a large scale, we give the following brief description of 
it, from data which have been furnished us by the Badische 
Anilin & Soda-Fabrik. This firm first operated the process 
in Germany, and will carry on the work in Norway. 

In the course of his researches on obtaining nitrates from 
the air, Dr. Schónherr found a simpler device than the electro- 
magnetic arc with which we are familiar. It was thought that 
the arc should burn either intermittently or at least with very 
rapid vibrations in the air under treatment, such as is the case 
in the Birkeland-Eyde process. The inventor found that this 
is not essential, and he therefore uses a steady arc fed by a 
heavy current, burning very quietly. To carry out this 
method the arc is made to burn under special conditions. 
Dr. Schónherr finds that it is impossible to send large quan- 
tities of air through a voltaic arc, as is described in many 
patents. and only a small part of the air actually comes in 
contact with the arc, so that the resulting gas is very pocr. 
Good results can be obtained by sending air along an arc, but 
even slow currents of air, and much more so the rapid rush of 
air which is needed, extinguish the arc, especially an alternating 
arc, which is the only one to be considered. The inventor 
succeeds, however, in overcoming all the difficulties inherent 
in the alternating arc. His principle is that when we send air 
along an arc not in a straight line, but in a helical or screw- 
thread path around the arc, the arc then burns steadily. We 
can thus place the arc inside а rather small metal tube, and it 
has no tendency to touch the sides. Using only an ordinary 
straight movement of the air along the arc, the latter would 


tend to touch the inside of the tube prematurely, so that a [ 


metal tube could hardly be used for enclosure purposes, while 
non-conducting tubes have certain disadvantages. For these 
reasons industrial practice shows that we must use exclusively 
arcs burning in the centre of а whirling current of air. The 
apparatus is simple. We place an electrode at the bottom of 
a tube from which it is insulated, and pass air with a whirling 
movement up through the tube, then causing the arc to strike 
in any convenient way between the electrode and the bottom 
of the tube. When an arc has been formed, the air current 
drives it up the tube, and it finally plays between the bottom 
electrode and the top of the tube. being thus a very long arc. 
It ends at a considerable distance from the insulated electrode, 
namely, at the spot where the gases become so highly heated by 
the arc that they have sufficient conductivity to allow the 
current to pass. 

The construction of the furnace is shown in the diagram. 
At the bottom is the electrode A, which is insulated from the 
rest of the furnace. A heavy copper cylinder, water cooled, 13 
employed, having an opening along the axis through which 
an iron rod, B, passes and projects. The rod forms the elec- 
trode proper, from which the arc springs, and it is the only part 
which is consumed, though the amount used up is small. The 
heat of the arc causes the end of the rod to become covered 
with a layer of melted magnetic oxide of iron, which is slowly 
volatilised. The rod at times is pushed up to allow for the 
wear, but it should be noted that the wear of the iron rods is 
too small to figure commercially in the process. The arc is 
started in the first place by an igniting rod, 2. a heavy iron 
rod leading from the mass of the tube, which serves tem- 
porarily as one electrode. Other methods, such as а fine wire, 
flame, &c., can also be used to start the arc. 

, The helical or whirling movement of the air is then produced 
In the inside of the apparatus, as will be further mentioned, 
and the arc is now formed throughout the whole length of the 
Inner tube, having a length of 5 metres in the Kristianssand 
furnaces. The tube surrounding the arc is a simple iron tube, 


and the arc travels up to the top along this tube in the first 
place, but afterwards does not touch it, so that the tube 13 not 
eaten away. 

At the top of the furnace is a special water cooling device, C, 
and by regulating the air supply we can make the arc rise up to 
this part. The helical movement of the air is given in a simple 
way by using а tangential inlet at the base. One such opening 
would give а screw-thread movement of the air around the 
arc from bottom to top, but using eight openings, E, greater 
steadiness 1s given to the current, and the arc is not deviated, 
but burns in a perfectly straight line. Over the air holes is 
placed a register ring, F, for regulating the air inlet. Two 
eye-holes, G, at the top of the furnace allow the upper part of 
the arc to be inspected. After having passed through the 
cooled upper end of the tube, the hot gases descend by the 
annular space between the metal part and the outer fire-brick 
portion of the furnace, and proceed thence through the outlet, O, 
to а common pipe, and thus reach the steam boiler, where their 
heat is utilised. While descending through the furnace the 
gases transmit a part of their heat to the inner tube, which they 
surround and through which the fresh air is brought in. 

On the other hand, the air which entors the furnace at I goes 
first to the top, and takes up a part of the heat of the outgoing 
gases, as we have seen, then it changes its path under the 


refrigerating part at К, and descends outside the tube con- 
taining the arc, thus continuing the heating. When it reaches 
the bottom, L, and is ready to enter the arc tube by the tan- 
gential openings, the air is now highly heated, as is required 
in this process. 

After the first experiments at Ludwigshafen witb a single 
300 kw. furnace had been made, the next step was to build a 
larger plant at Kristianssand, Norwav, so as to bring the 
process more nearly under commercial conditions. The plant 
worked very well from the start. It uses three-phase current 
coming over a 25,000 volt power line from a plant in the 
Saeters vallev 18 miles distant. This is reduced to 7,200 volts 
for use inthe furnaces. About 1,300 kw. is used for the purpose, 
employing three furnaces of 600 н.р. cach. The company have 
also worked а 1,000 H.P. type of furnace with success, and ex- 
pect to use it in future work. Even furnaces up to 2,000 н.р. 
can probably be built. 

It is of interest to note that there is & consolidation of the 
various firms engaged in nitrogenous product manufacture. 
In fact, the Badische Anilin & Soda-Fabrik and several of its 
allied companies in Germany have made an association with 
the Norwegian Hydraulic & Nitrogenous Product Co., which 
owns the well-known Notodden works, as well as the Birkeland- 
Eyde patents. The united companies are to act in common for 
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developing the industry in Norway, and will use various 
sources of hydraulic power. At the present time a large plant 
is being built at Notodden in order to test large Schónherr 
furnaces, such as it is proposed to use as soon as the new 
Rjukan plant is finished. Should the tests prove successful, 
this type will, no doubt, be adopted finally for Rjukan, and it is 
here that the Birkeland-Eyde and the Schónherr processes 
will be used for the first time in common. 

Concerning the Rjukan plant, this great enterprise is to fur- 
nish no less than 250,000 н.р. The work is now being carried 
on very rapidly. The formerly desert region of the Maana 
river is to be transformed into an industrial vallev of the first 
order, which will utilise the admirable cascade of the Rjukanfos. 
No less than 3000 workmen are engaged in the hydraulic con- 
struction. The head of water will be used in two stages of 
280 metres each, and two turbine plants will be erected at 
Saaheim, the first of which is to begin operations about the 
middle of 1911. . It will contain 10 turbine-alternator sets, each 
with an aggregate output of 17,000 н.р., which will be used in 
the large nitrogenous product works near by. А railroad line, 
30 miles long, recently built, and also a barge service on lake 
Tyn, whose length is 24 miles, will bring the products to Not- 
odden (nitrate of lime, nitric acid, &c.), and thence they will be 
conveyed to Skien by river. Large depts will be erected at 
Skien, and from here the transport to the Continent is by sea. 
After 1911 the company expects to turn out more than 100,000 
tons of nitrogenous products annually. The united production 
of Notodden and Saaheim will thus be 130,000 tons in 1911, 
comprising nitrates and nitric acid. Besides this, the Badische 
Anilin & Soda-Fabrik has secured the falls of Matre and Tyn 
in the western part of Norway, and these will also serve to 
supply electric furnace plants, so that when these various pro.- 
jects are put in execution there will be more than 400,000 н.р 
used in Norway for the manufacture of nitrogenous products: 


SAFE METHODS OF WORKING ON HIGH-PRESSURE 
WIRES. 


[COMMU NICATED. ] 


A comparison of the methods of installation, maintenance and 
working upon what the Yankees call “ hot” circuits is very often an 
interesting and instructive process, when these methods are English 
and American. 

English superintendents do not like, nor are they allowed in many 
instances, to trust their men to work on“ live” circuits when these 
circuits carry currents of а dangerous pressure. But it must be 
admitted а company is frequently very much handicapped when it 
has to shut down a particularly heavy circuit, thereby depriving a 
great many customers of service, when some trivial repair or con- 
nection has to be made. 

A great deal of criticism has been called forth on American methods 
on account of the great number of deaths and serious burning 
amonz linemen and central station men, due to the way in which work 
has been done on such circuits, and the insecure protection these men 


have against accidents, for it is a common thing in that country to | 


work on almost any sort of circuit. The linemen, naturally a 
rugged, rough hardened set. accustomed to take life lightly, are 
mostly not of a very high grade of intelligence, and therefore do not 


{саг to do their work, not perhaps because of ignorance, but because 
of their familiarity with danger. 


best of them will be caught. 

Beyond the regulation rubber gloves and shoes nothing was done 
until the introduction of the Linemen Protector Shield. This 
device is shown in the accompanying illustrations (Figs. 1,2 and 3`. 
As will be observed, the apparatus is simply an easily applied extra 
insulation in the form of a rubber trough, called by the manu- 
facturers the “‘ Shield," which covers not only the “ live " wires, but 
also the “ бе” wires, and taps, if there аге апу. In the use of the 
shield cach wire which a man may touch must be covered with а 
shield, excepting only the wire on which he is working. 

In plaeing the shield over an insulator the lineman grips it by 
rubber handles attached to the outside of each one for this purpose, 
so that the shield is between his hands and the wire. He then 
slips а hard rubber split ring (having an opening of one-half inch or 
во toj admit the wire) over each end of the shield. These rings 
clamp the shield firmly to the wire and preclude any possibility 
of its becoming dislodged and falling, to the danger of passers by. 


But there are times when even the 


This device is recommended by the manufacturers for use on all 


“ Jive" or '* hot” circuits at pressures not exceeding 7,500 volts; It 
is in use, however, on circuits of as high as 10,000 volts pressure. 
Before leaving the factory each shield is tested in water up to 
30,000 volta. 

there might be danger to the man—no danger perhaps ori a dry day, 
but on a damp day the static charge might spread along the surface: 
of the shield and give the lineman a sufficient shock to throw him 
off his balance and cause him to come into contact with а highly | 
charged wire, or perhaps fall.to the street. The shield is made of 


pure para rubber, such as is used in the best quality of insulated 
wires. 


With pressures above 7,500 volts the maker thinks 


At the time each of the accompanying photographs were taken the 


full power at 4,600 volts three-phase was on three of the wires 
covered by shields. 


part of the time that the work was being carried out. 


The current was not shut off during any 


This device has been adopted by more than 200 electric light and 


power companies throughout New York and some other States. 
One company which has used these shields for the past two years 
reports finding them a time saver as well as a great protection to tho 


Fic. 1.—Workine on Н.Т, Lines, PROTECTORS IN USE. | 


men. Last April one of thelr foremen stated that they worked on 
4,600 volt three-phase circuits under all weather conditions, and had 
not found it necessary to cut out any circuits in order to make taps, 
or do repairs to them, or shut down to move any transformers, 
during the 18 months which the shields had been in use. Prior 
tó their use two men were killed within a year through short circuits 
while working on the high tension wires. Since adopting them they 
have not had an accident or a man burned while using them. 

The device minimises the possibility of unintentional contact with 
other wires on the same pole, but, of course, does not do away with the 
risk entirely. The wire on which а man is working should still be 
handled with caution, and as an additional precaution it is wise to 
use rubber gloves in connection with the shield., . 

In the use of these safety devices there is the danger that the men 
will rely too much on them, and subject themselves to unnecessary 
exposure to " live" wires carrying an exceedingly heavy voltage. 
Having confidence in these devices, the linemen are tempted to do 
work on “ live" wires which might, with a little planning, be per- 
formed when the wires are ‘‘ dead "—in other words, the men may 
become over confident. | 

The manufacturers recommend three or four shields per 
wagon for use on single-phase circuits up to 2,300 volts, and six per 
wagon on all other circuits. It is a good plan to carry them in à 
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box in the wagon when not in use, so as to afford protection from 
wet, grease, or mechanical injury as far as possible. The shields 
cost £5 apiece, and are made by the Lineman Protector Co., of 
Detroit, Michigan. The Fidelity and Casualty Co., of New York, 


Fic. 2.—“ SHIELDS” IN USE ON OVERHEAD LINES. 


make it a rule to abstain from giving their endorsement to appliances 
of апу kind. They depart from this rule in this case, because it is 
likely that the’ use of the given appliances would save lives. The 
greatest recommendation the American superintendents give it 1s 


Fic. 3.—“ SHIELDS” IN USE on AN ARC Lamp CIRCUIT. 


that it not only gives perfect safety to his men, but it enables them 
to perform their work better and faster, and at the same time effects 
Important economies in time and money to the company. | 

We understand that the device will be placed on tke English 
market shortly. 


ANNUAL REPORT OF THE ENGINEER OF THE CITY 
OF LONDON. 


In the annual report of Mr. Frank Sumner, engineer of the City 
of London, to the Improvements and Finance Committee of the 
Corporation, will be found many facts and figures relating to the 
" square mile " which should be of interest to our readers. 

There is, first, the subject of public lighting, round which much 
controversy has raged, and a large amount of information is given 
about both the experimental and non-experimental types—both 
electric and gas. This part of the report reads :— 


Pusuic LIGHTING. 


Electric Lighting.—The lighting of most of the main thoroughfares: 
by are lamps was continued throughout the year. The number of 
the original type “ open " electric lamps in lighting at the end of the 
year, at a cost of £26 each, was 366, being a decrease of 32, accounted 
for by the substitution of the new and cheaper flame arcs in some 
of the thoroughfares. In addition to this number, there were 63 
“ Oliver" flame arcs (partly experimental), and 18 “ Reason " 
enclosed arcs (experimental) in lighting during the year. These 
lamps were lighted on 18 days during the year when fog or unusual 
darkness occurred, at a total additional cost of £198. 0s. 5d. The 
number of defective electric lamps reported during the year was 52 ; 
deductions were made from the accounts of the City of London 
Electric Lighting Co. for such failures, which amounted during the 
year to £12. 9s. 2d. 

New Flame Arcs.—A new rest being constructed in the carriage- 
way of Gracechurch-street, opposite No. 40, the column lamp on the 
footpath at that spot was removed thereon, and an “ Oliver " flame 
arc lamp, costing £17. 10s. per annum, was substituted for the 
“open " type of lamp, costing £26 per annum. The City of London 
Electric Lighting Co., on their own initiative, substituted an “ Oliver" 
flame are lamp for an “ open " type of lantern on the rest at the 
southern end of New Bridge-strcet, by William-street, and 22 
“ Oliver " flame are lamps were also substituted for open are lamps 
in Old Bailey. Ludgate-circus, Ludgate-hill and 5t. Paul's Church- 
yard by the Company, at a decreased cost of £8. 10s. per lamp to the 
Corporation per annum. 

The following table gives the number of arc lamps in lighting on 
December 31st, with the annual cost of the same :— 


No. | Price per 
of | Description. annum Company. 
lamps. | per lamp. 
366 | Original type “ open " lamps...£26 0 0 City of London Elec- 


| |! tric Lighting Co. 

53 |“ Oliver " flame arcs (partly ex- 17 10 0 Ditto. 
| perimental) ! 

18 <“ Reason” enclosed ares (ех- 12 10 0 
| perimental), Farringdon-st. | | 

10 |‘ Oliver” flame ares (experi- 17 19 0 p Cross Co. 


Ditto. 


— — —À— 


mental), Cannon-street 

447 CURA Чт 

N.B.— The four “ flame ” arcs at Blackfriars Bridge Approach and the 
four at the Mansion House area put up by the City of London Company for 
their own experiment, and charged at £26 each per annum, were reduced 
in price during the year to £17. 10s. each per annum. 


EXPERIMENTAL LIGHTING. 

In accordance with tke resolution of the Court of Common Council 
of July 25, 1907, whereby the two electric lighting companies having 
statutory powers in the City were permitted to experiment with the 
newest form of electric lamps for street lighting in the thoroughfares 
of Holborn, Holborn Viaduct, Old Bailey, Farringdon-stieet and 
Cannon-street (between St. Paul's Churchyard and Dowgate-hill), 
the Charing Cross & Strand Electricity Supply Co. have continued 
the lighting of their portion, viz., Cannon-street, with 11 magazine 
“ flame " ares, centrally hung, being suspended over the roadway by 
wires attached to the buildings on either side at a height of 28 ft. 
above the roadway. One lamp, at the corner of Dowgate-hill, was 
removed during the year owing to the re-building of the premises 
there. These lamps are charged at the rate of £17. 10s. per lamp рег 
annum for the experimental period. The Charing Cross & Strand 
Company make this price conditional upon their having not less than 
250 lamps to deal with. 

The City of London Electric Lighting Co. have also continued their 
experiment with 21 “ Oliver " flame arcs in substitution of г, similar 
number of tke original ** open " arcs, adapting the existing columns 
in Holborn, Holborn Viaduct and part of Old Bailey, 20-5 ft. in 
height, whilst in Farringdon-street 18 enclosed arcs of tke “ Reason " 
type, fitted up on special short columns 14 ft. in height, in lieu of the © 
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12 “open” are lamps and columns in that thoroughfare, have been 
maintained during the vear. The installation of these two areas 
was completed by November 20, 1907. The maintenance cost of the 
** Oliver " Нате arcs in the Holborn area is £17. 10s. each per annum, 
being equivalent to the charge for similar lamps in Cannon-street, 


and the cost of the enclosed arcs in Farringdon-street is £12. 10s. 
eich per annum. 


Gas LIGHTING. 


The number of gas lamps (including experimental lamps) paid for by 
the Corporation at the end of the vear was 2,720, being a decrease of 


10 during the year. The size and character of these lamps are set 
‘out in the above table. 


High-pressure Inverted Gas Lighting.—On October 15. 1908, the 
Court of Common Council agreed to the proposal of the Gas Light & 
‘Coke Co. to re-ligh* Fleet-street and Chancery-lane experimentally 
by means of 17 high-pressure inverted gas lamps of the * Keith " 
type, on brackets fixed to the house fronts, projecting over the foot- 
paths, in lieu of the 36 double-burner (upright) incandescent lamps 
on the footways, and the two high-pressure lamps on rests at the 
eastern and western ends of the thoroughfare, and on the convenience 
opposite Fetter-lane. "This change necessitated the laving down of a 
6 in. high-pressure main in the centre of the roadway,with branch 
services to each lamp. the pressure heing 54 in. (water gauge), or 
4 in. of mercury, which is obtained from the company's " power 
house ” in Essex-street, Strand, the gas consumption per lamp being 
at the rate of 25 cubic ft. per hour, with an illuminating power of 
1,500 candles; the inclusive annual upkeep of the lamps, with gas 
at 2s. 54. per 1,000 ft., was £16. 103. each. This charge was reduced 
to £16. Os. 10d. on the reduction in the price of gas in June, and 
further lowered at Michaelmas quarter to £15. 2s. 6d. per lamp per 
annum when the price of gas was lowered from 2s. 4d. to 2s. 2d. per 
1,000 cubic ft., the gas company providing the necessary compressing 
plant, mains, services,brackets and lanterns. The lamps, which were 


put into lighting on December 24, 1908, have been maintained during 
the vear. 


Other High-pressure Incandescent Gas Lam ps. — There are 102 other 
high-pressure * Keith " gas lamps in the City thoroughfares, 42 
upright single-burner lamps being fixed in. the neighbourhood of 
Billingsgate on brackets. These lamps consume 10 cubic ft. of gas 
per hour, and givean illuminating value of 300 candles each, at a cost 
of £6. 12s. 6d. per lamp perannum. They are erected from 60 ft. to 
70 ft. apart on the diagonal, at a height of about 12 ft. from the 
pavement level. and are fixed upon the house fronts, the roadway 
being about 50 ft. to б0Н. wide. "The lamps burn at 10 in. pressure 
from а special water-compressing plant placed in the adjacent pipe 
subway. The Corporation provided the compressing plant, services, 
lamp brackets and lanterns. 

Forty-five upright two-burner lamps are fixed in Queen Victoria- 
street. each consuming about 20 cubic ft. of gas per hour, and giving 
а light equal to 600 candles, the cost per lamp being about £12 per 
annum. ‘The lamps are fixed upon columns on the footpaths, about 
100 ft. apart on the diagonal. The burners are 13 ft. 6 in. above the 
pavement, the street. being about 70 ft. wide. "he jamps burn at 
10 in. pressure from a high-pressure trunk main direct from the gas- 
works; the Corporation provided the standards and lamps, 


There 
are also several other " Keith | 


high-pressure lamps, fitted with 
upright two, three, four and six burners, on rests at the junctions of 
roadways, of 1,000, 1.300, 2,000 and 3,000 candles, making 119 in all. 


Low- pressure Inverted Burner Lamps.—During the усаг a trial has 
heen made of the " Carpenter " South Metropolitan inverted burner 
lamp in Cheapside and Paternoster-row. Two double-burner lamps 
were fixcd on the rests at the east and western ends of Cheapside, and 
a single-burner lamp at the corner of Paternoster-row and Warwick- 


lane, with satisfactory results. The consumption of gas per burner 


is 4 cubic ft. per hour. and the duty claimed is 120 candles per burner, 
or in illuminating value of 30 candles per cubic foot of gas. 


Low-pressure Gas Lam рх. Vhe number of low-pressure gas lamps 
at the end of the veer was 2,601. principally consuming 4! cubic tt. 
of gas per hour each, the illuminating power being 60 to 70 candles. 
Owing to the narrowness of the streets the lamps are chiefly fixed on 
brackets about 60 ft. to 70 ft. apart on the diagonal, at a height of 
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about 12 ft. from the pavement level to the burner, the annual cost 
of each lamp with gas at 2s. 2d. being £3. 5s. 7d. This includes 
maintenance of mantles, &c., but does not cover capital charges. 
The prices paid to the Gas Light & Coke Co. for public lighting with 
gas was 2s. 54. per 1,000 cubic ft. during the first half of the year. 
This was subsequently reduced to 2s. 4d. "The prices paid for the 
various types of gas lamps are set out in the report, but, unfor- 
tunately, we have not the space to give them. They should, how- 
ever, be studied by all interested in the subject. 

The number of defective gas lights observed and reported upon 
during the year was 1,841—viz., 1.495 ordinary and 346 high-pressure 
lamps. The details of lighting defects in the ordinary incandescent 
lamps were as follows: Feeble lights, 1,276 ; lights failed, 20 : total, 
1,296. In addition, 199 defects in the lanterns, burners, &c., were 
reported to the Gas Light & Coke Co. and rectified. The details of 


the total defects observed in the ordinary lamps during the усаг are 
as follows :— 


— —— —— 


Defective lights. 


Defective Lanterns. 


— — —— - 


Feeble Tachts: Bot- " ra | | ‚ ^ Pro- (Bur. Total. 
lights. failed. toms. | l'ents. Sides. Doors. Dirty: tectors. ners 


1275 0 2 | 9 30 | 2 | 66 | 55 [121405 


The public gas lamps were lighted, in accordance with the general 
instructions in force for many years past, whenever fog or unusual 
darkness occurred. This happened on 38 days during the year, and 
entailed an additional cost of £150. 14». 4d. 

This part of the report concludes with the conclusions of the 
deputation that visited the Continent in the spring of the year to 
inspect the various systems of lighting. ‘This has already been 


Clocks.—It appears that of the 96 private clocks fixed above the 
publie ways of the City only 31 are synchronised from Greenwich, 


though all clocks erected or overhanging the public way since 1903 
have been synchronised. 


Overhead Wires.—Since 1899, when the Corporation took over the 
duty of supervision, a total of about 25 miles of derelict wire has been 
removed. All overhead wires must be identified by a zinc label. 
One of the results of roof inspection is that large numbers of wires 
are found to have been erected in the City without any notice at all 
having been given; and it is only due to very careful supervision 
that new lines are detected. This will readily be understood when 
regard is had to the enormous number of overhead wires now fixed 
in the City, which continue to increase, and during the year the 
number of private owners of lines was 141, and the number of com- 
panies increased to 26. Both have considerably added to their 
number of spans during the last 12 months, and these now total about 
733.956 spans crossing publie thoroughfares, as compared with 
133.828 last year and 260,000 in 1899. There has been a decrease 
during the year of about 220 miles of National Telephone Co.'s 
wires, chiefly in cables which have been taken down from the London 
Wall exchange, whilst other companies and private owners have 
added about 16 miles to their lines. | 

Npecial attention has been given during the vear to the question of 
lines that contravene bye-law 4, under the Overhead Wires Act, 
1891—e.g., where they cross the roof of a building at less than 6 ft. 
in height. As most of the roofs of the City buildings have a trap- 
door or fire exit, апу wire or cable fixed at a less height than 6 ft. 
would not only impede the progress of persons endeavouring to 
escape during fire, but would cause them injury, apart from the 
liability in the darkness of night to stumble of fall over the low 
parapets into the street or vards below. Many contraventions of 
this character have been dealt with, and the lines raised upon 
notification, The tendency of the National Telephone Co. is to take 
down their “ open wires ? and small cables, and substitute for them 
heavy cables; the larger and more recent contain as many as 400 
wires, the number of wires thus increasing in a greater ratio than the 
spans. In 1909 26 companies and 1 private owners possessed 
overhead wires. 

Notifications were given to the principal owners by the Corporation 
| in 5,765 cases of broken wires and other contraventions of the bye- 
‚ laws during 1909, as compared with 5,602 the previous year. 
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A matter of interest calling for notice is the use of acrial lines 
erected in the City for the purpose of intercepting wireless telegraphic 
and telephonic messages. During the month of September the 
British Radio-Telegraph & Telephone Co., of London Wall 
Buildings, Finsbury-circus, erected several such lines above the roofs 
of the before-mentioned building at a considerable height above the 
pavement. 
mental purposes only. Two other companies came into existence 
during the year—e.g., the Column Printing Co. (in connection 
with the “ Central News " office), for the distribution of news to the 
Press, operating chiefly in the Fleet-street district among the news- 
paper offices. This company was formerly served by the National 
Telephone Co.'s lines; they have now their own plant and overhead 
system. Also the Intercommunicating Telephone Co., whose object 
is to connect up private firms by aerial lines. 


DISCUSSION ON RAILWAY ELECTRIFICATION. 


ee 


We give below an account of the discussion which took place 
on Friday last at the joint meeting of the Institution of Mecha- 
nical Engineers and of the American Society of Mechanical 
Engineers, when several Papers were read on the subject of 
railway electrification. Abstracts of the Papers read by Mr. G. 
Westinghouse, Mr. W. B. Potter and Mr. H. M. Hobart are 
given on pp. 677-689 of the present issue. 


Mr. Н. Е. PARSHALL pointed out that both the New York Central and 
New Haven Railroads were handling a class of traffic that could not be 
handled by steam. Не did not regard the New Haven Railroad as an 
electrical system, since the usual safeguards as to reliable operation had 
been most studiously eliminated and the system as it stood would not 
be operative in Great Britain. As regards Mr. Westinghouse’s letter, 
the speaker considered it was erroncous to state that transmission was 
the principal element to be considered in respect to electric traction 
installations. Owing to the regulations of the Board of Trade in this 
country, the transmission system as а whole was a great deal more 
expensive than in the United States and the cost of the transmission 
system, including energy losscs and capital charges, was about 15 per 
cent. of the total, as against 45 per cent. chargeable to the electro- 
motive outfit, and 35 per cent. of the power station charge. The cost 
of the transmission system, cven under the extravagant conditions 
obtaining in Great Britain (which did not obtain in America), was but 
one-third of the cost of the electromotive installation; and in applying 
the differences commonly recognised and proved. the difference between 
single-phase and continuous-current motors would more than wipe out 
the whole 15 per cent. in the transmission system. Further, if the 
energy were transmitted single phase, the cost of copper in the single- 
phase system, with the same power factor, would be one-third more for 
the alternating-current system than for the direct-current system. 
Allowing for 10 per cent. additional loss for the rotary converter of the 
direct-current system, for equal current density. the cost of copper with 
0775 power factor would exceed by 60 per cent. that of the direct-current 
system, and for equal energy loss would be double that of the direct- 
current system, always on a basis that the alternating-current train 
outfit was as efficient as the direct-current outfit. The characteristics 


of the collector system were only determinable from the nature of the 


service worked. Distance was only a factor in so far as the transmission 
system was concerned, and the transmission system in the case of a 
single-phase system was heavily handicapped. Further, owing to the 
compensating properties of the rotary converter. in a general system 16 
would justify its existence, considering the material economy effected 
én having unity power factor in the transmission system. Не did not 
attempt to analyse detailed figures, but pointed out that these naturally 
would be prepared with reference to conditions that could not be taken 
into consideration in a general discussion of the kind. In conclusion, 
he stated that the continuous-current system was the only one known 
in the present state of the art that could compete with steam in the 
classes of installation to which electricity was generally applicable, that 
is, to urban, suburban and dense interborough traffic. 

Mr. J. DatziEr, (Midland Railway) said that both the English Papers 
before the meeting asserted that main line electrification was commer- 
cially impracticable, and that suburban working might therefore be 
dealt with quite aside from any main line considerations. While he 
did not. agree with this view, he considered it more reasonable than that 
advocating separate consideration of every ease. That course, to his 
mind, spelt chaos. He believed that main line electric working in 
this country was not only commercial but comparatively imminent, and 
if that was so, it was unquestionable that—other things being equal— 
to design to fit in with those future conditions was more important than 
anything else in scheming any electrification, and that therefore the 
finding of a generally applicable all-round system was the most impor- 
tant traction problem of the day. He took ‘up that position in his joint 
Paper to the Institution of Civil Engineers last winter. and followed it 
out to show by the results of tests that the single-phase system was 
burdened with few if any of the disabilities attributed to it, more par- 
ticularly in suburban work, and that—other things thus being equal— 
it emerged as the desired generally applicable system. According to 


The lines have been put up by the Company for experi- | 


the present Paper, that was also Mr. Westinghouse’s opinion, and it 
also represented, apparently, that of Continental engineers, whose adop- 
tion of the single-phase system, particularly in Germany for heavy 
working, was almost universal. The tendency at the conference of the 
International Railway Congress within the last few weeks was towards a 
similar conclusion. Even granting that the single-phase system had 
disadvantages in suburban work, he did not see how electrification could 
be regarded as a narrow question of separate sections and districts. 
Leaving aside detail, into which he had entered elsewhere, the same 
policy necessarily evolved to meet the continuous growth of traffic that 
had led to doublings, widenings, and re-gradings pointed directly to 
electrification, and without information as to the existing railway con- 
ditions it was impossible for any correct judgment to be formed as to 
the actual demand for increased capacity. It was clear that with all 
the doublings and widenings that had taken place there must be lines 
which were approaching their maximum capacity ; and where expensive 
methods, such as double heading, banking, and so on, were required, 
that the necessary increased capacity on those lines could be obtained 
far more cheaply by electrification than by doubling or re-grading. For 
example, though he made no allegation as to congestion on the lines in 
question, and spoke not at all for the Company with which he was con- 
nected, the disparity between the relative costs of electrification and of 
re-grading alone without doubling on the Derby-Manchester and Shef- 
field- Manchester sections of the Midland main line would clearly be 
overwhelmingly in favour of the electrical alternative. It was true 
there were no water powers in this country, but there was coal of cheaper 
quality than could be burned on a locomotive, and, in fact, electrifica- 
tion schemes on those very lines were in progress in Germany, while the 
heavy, continuous and mixed traffic, the large amount of shunting and 
terminal work, and the congestion and heavy grades of many sections 
and branches were factors favourable to electric methods here more 
than anywhere. To ignore main line work, then, would be to take a 
very serious risk of incurring future complications and retarding natural 
development, and that being во, single-phase in suburban work must 
have drawbacks very pronounced indeed to justify its being discarded. 
The English Papers before the meeting were adverse to single-phase, 
but the allegations made earlier in its history of inferior acceleration 
and higher power consumption for similar schedules had disappeared. 
There remained adverse weight and cost comparisons and unreliability. 
Mr. Potter's reports as to unreliability probably resulted to some extent 
from the double current working so largely used in America, which, by 
the complications it introduced, and which they hoped to avoid here, 
undoubtedly must reduce reliability as well as increase both cost and 
weight. Single-phase apparatus being new, progress in knowledge and 
design would assuredly reduce both weight and cost. In respect to 
reliability, ard in particular to Mr. Carter's remarks as to the use of 
forced draught, he would like here to interject that the Midland's West- 
inghouse single-phase equipment at Heysham had had only four break- 
downs in the 2} years of its service; and these being caused by failures 
respectively of a lightning arrester, a badly made high-tension joint, a 
circuit-breaker trip coil and à motor armature, could hardly be attri- 
buted cither particularly to the fact of the apparatus being single-phase 
ог in any way to forced draught being used. With regard to efficiency, 
the lower single-phase efficiency was counterbalanced by the single-phase 
motor characteristic being better suited to heavy schedule suburban 
service because of its better sustained acceleration, a feature which 
might be accentuated by over-voltage tappings, and which increased 
coasting and decreased brake losses. In fact, cases in which the actual 
power station output or purchased energy for the railway were so appre- 
ciably greater with single-phase as to justify its being passed over if 
there was any possibility whatever of long distance extensions. were, 
notwithstanding the greater equipment and train weights, practically 
non-existent, and in most cases the single-phase should go in on its 
merits anyhow. Taking one example only, Mr. Aspinall’s Liverpool- 
Southport trains had a consumption of 96 watt-hours per ton-mile. On 
а similar schedule the Midland Heysham train consumed on test 88 high- 
tension watt-hours per ton-mile with a very light train. With trains of 
similar accommodation, the respective power station outputs would be 
as 1-25 (direct current) to 1 (alternating current), the latter train being 
3-8 per cent. the heavier, making no allowance for better working of the 
longer train. That schedule could be maintained by the alternating- 
current train continuously. He would like to say that Mr. Carter’s 
direct-current efficiency in Fig. 5 was 934 per cent. overall, so they 
must be specially good motors. He could not follow Mr. Carter's anti- 
forced draught remarks, as forced draught was being increasingly adopted 
and involved no difficulties not easily got over. Why not take single- 
phase motors, like other things, as they were ? What. he had to say on 
Mr. Hobart’s Paper hinged largely on Table I. In the first place the 
Heysham trains were not primarily designed for the service analysed by 
Mr. Hobart. They took occasional loadings much in excess of those 
given, the Midland working time-table permissible loads being 215 tons 
between Heysham and Morecambe, and from Morecambe to Lancaster, 
and 185 tons Lancaster to Morecambe. On busy days in summer the 
cars took four coach trains for many hours together as rapidly as those 
trains could be got in and out of the stations, and that service was 
principally between Lancaster and Morecambe, which was a shorter 
distance and a higher speed schedule, being less restricted by curve re- 
strictions than that in Table Г. What those coaches were fully capable 
of doing might be typified by the 30 miles per hour 1-32 mile service 
with 88 watt-hours per ton-mile consumption already mentioned. Using 
with those the revised Siemens equipment weight he had made up 
another analysis of the Heysham train bringing out the correct horse- 
power per ton of electrical equipment at 8:83. Those figures were 
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available to Mr. Hobart, and could have been used. A fair comparison 
on actual weight of the schedule he had used should have been based on 
the Westinghouse car, the equipment of which gave an output figure of 
7-2 н.р. per ton. That, however, by no means ended his criticism. As 
Table I. was a comparison really of continuous output capacity and still 
remained one in which a forced draught motor made a worse showing 
than the naturally ventilated one, it was evident there was something 
still wrong. Аз a matter of fact, there must be a mistake in the ton- 
mile consumption given for the Piccadilly train. By a set of simple 
ealeulations which he, the speaker, had put in, and which were open to 
Mr. Hobart's criticism, it was easy to show that on that input the mean 
current input per motor was of the order of 95 amperes, so that the 
root-mean-square current per motor could not be less than 150 to 200 
amperes, or the unheard of figure for a naturally ventilated motor of half to 
two-thirds of the one-hour rating. The Piccadilly consumption and that 
given for that schedule by Mr. Hobart in his Table VII. were entirely in 
disagreement with the consumption figures for that and like schedules in 
his own book, “ Eleetrie Railway Engineering." On pages 77 to 80, 
diagrams 90 and 94 to 96 of that book, practically that very schedule 
was given as requiring only a consumption of 56 watt-hours per ton- 
mile with 32 seconds coasting, up to 728 watt-hours with no coasting at 
all, that was the absolute maximum, the consumption being reduced on 
the track graded for acceleration and retardation to 30-7 watt-hours. 
The Piccadilly line was described in the tramway and railway world as 
graded, but the question of grading was extensive. He found by 
observation that coasting between the shorter distance stations averaged 
about 38 seconds, which would therefore make the working of the line 
correspond, even if level, to certainly no more than the above-mentioned 
56 watt-hours per ton-mile. Giving Mr. Hobart for tunnel train resist- 
ance, Which, according to his footnote on page 26 of his Paper, should 
not have much effect, an increased allowance up to 63 watt-hours per 
ton-mile, and revising his figures accordingly, his specitied figure for 
output per ton of the Piecadilly equipment became 7-4 against the 
specific output of the Heysham train, already mentioned, of 8-8. Such 
a result was only to be expected in consideration of forced draught being 
in use on the latter. That corresponded to а root-mean-square current 
on the Piccadilly train of about 90 to 120 amperes, which was quite high 
enough. 

Mr. SipNey STONE said that one very important thing in con- 
nection with electric traction had not received very much attention. 
He referred to the wear of the track, and he had rather hoped to have 
heard something from his American friends as to their experience of 
track wear. He believed it was a fact that the wear of the track on 
electric railways in this country was excessive, more particularly on 
those lines using the multiple unit system. On the City & South London 
Railway. where they had an electric locomotive, wear of track was not 
so marked, but on the other lines—more particularly on the District 
Railway, where they used long trains with probably three motor coaches, 
the wear wax very marked. It had occurred to him that probably they 
had not looked quite at the right point to ascertain the cause of the 
wear. He had noticed when travelling on the District Railway how 
the rails were worn pretty regularly, the worn spots being about 40 ft. 
apart. Apparently the bogies were wearing and digging into one side 
of the rail until they met sufficient: mechanical resistance to throw them 
over to the other side. He thought the cause of the wear, more par- 
ticularly on the multiple-unit system, was due to the fact that the trains 
were running with a motor at either end. and when on a curve there was 
an increased mechanical resistance at the front coach: causing frictional 
resistance on the таң. The motor at the rear of the train did not meet. 
with the same resistance, with the result that it pushed the train up and 
out of line, particularly on curves or up gradients. With a locomotive 
which was always keeping tension on the draw-bar, the trains were 
pulled along the rail all the way through. И multiple-unit. trains 
were to be used successfully then the power on the front motor would 
have to be increased, so that there was always tension and never coin- 
pression on the draw-bar. He had some time since suggested a method 
by which the maximum propelling effort would always be obtained 
form the leading motor whichever way the train was running. 

Mr. С. Е. Scorr (Past-President of the American Institute of Elec 
trical Engineers) said that the range of the Papers had brought out one 
thing. viz., the breadth of the subject and the variety of conditions. He 
might almost add with regard to railway electrification that there were 
no general rules. In every case the various elements entering into the 
question, such as length of line, density of traffic, character of traffic, 
gradients and speeds, were all factors that had to be considered. as a 
whole, not separately. Consequently, generalisations were very apt to 
lead to very peculiar results if applied. to any specific case. without 
modification. They were apt, also, in some of their engineering dis- 
cussions on the other side of the water, to devote most of their energies 
to controversies as to the systems rather than to considerations as to 
the general features of railway application. Electricity had а way not 
only of doing the same things that had been done before and often doing 
them in a better way, but also of introducing new methods. Upon 
looking at the literature of 20 years ago regarding the electric motor 
one would find that it was largely а comparison of the relative power 
vequired, or. the. relative. eflicieney ef. transmission by shafting and 
motors. Thevall knew that the reacen ferui inier electric motori now was 
not that they might save power, but that they might be able to use more 
power efficiently and to secure the advantages of speed control, readiness of 
operation, reliability and convenience which the electric motor afforded. 
It had been brought out in the Papers that the increased capacity of a 
railway line at congested points by double tracking or other increase in 
track facilities might be secured by electric traction. New possibilities 


were also open to railway terminals. A railway terminus at the present 
time with many tracks utilised a great breadth of area in centres where 
ground was extremely expensive. Electrification, however, permitted 
double tracking, or even treble tracking of railways, so that the same 
number of tracks could be got one above the other into a very much 
less space than was now utilised. He mentioned that simply as an 
illustration of the kind of thing which electric traction might bring 
about. The construction described in Mr. Westinghouse's Paper in 
which the electric motor was shown placed well above the driving axles, 
the driving being by side rods, although used on the Continent. was 
quite new to America. The locomotives used on the Pennsylvania Rail- 
road had very large motors in the cab, and he believed that. those loco. 
motives were the largest ever made. A new locomotive used on the 
New Haven Railroad was of interest, as each motor was mounted 
directly over the axle which it drove, the drive being by gearing at cach 
end. The latest locomotives made for the New Haven line had been 
designed for both passenger and freight service. In regard to the 
comparisons that had been made between the direct-current and single- 
phase systems, he did not intend going into any detail, but merely wished 
to bring forward some general comparisons between the two systems. 
It had been quite properly brought out in the Papers that the real 
difference was that the single-phase equipment cost more and that the 
advantage of the single-phase system was in the lesser cost of the line. 
The need of careful observation of those considerations, and also of 
noting carefully the specitie conditions in particular cases, was brought 
out by examining some of the figures which had been set out in the 
various Papers, and showing the different conclusions that might be 
drawn from a slight change in conditions or assumptions. In Mr. 
Hobart's Paper two elements were considered, the first of which was the 
equipment. "That element had been taken up by previous speakers, and, 
moreover, he was not competent at the present moment to discuss it; 
but upon looking at the Paper generally he found that the other clement 
was transmission, which was by some recognised as the large element to 
be considered, and was certainly а most important one. "This had 
received almost no consideration. Мг. Hobart passed all that over by 
а statement giving the cost of electricity at the car as 0-94. for direct 
current and 0:72d. for single phase. the former figure being 25 per cent. 
greater than the latter. That was the cost of power at the car, irrespec- 
tive of the efficiency of the car itself. The losses in the direct-current 
system were greater than in the single-phase system betwcen the power 
house and the car. The average all-year efficiency of а sub-station 
varied through a wide range, depending on the size of the sub.station 
and the load factor. For general average conditions he believed that 
an efficiency of about 80 per cent. for the sub-station would not be too 
high. In some cases it might be higher, and in some cases he knew it 
to be lower. One would not be very far wrong, therefore, for a general 
comparison if one said that the amount of power generated for the direct- 
current system was 25 per cent. greater than for the single-phase system 
for each kilowatt-hour delivered to the саг. That was the ratio which 
Mr. Hobart had taken, allowing nothing for the greater first cost of the 
direct-current sub-station or for the operation of the sub-station. Those 
elements would evidently increase very considerably the cost of direct. 
current power. Та Mr. Pomeroy's Paper some figures were given con- 
cerning the New York Central Railroad. He quoted Mr. W. J. Wilgus 
to the effect that the total cost of power was 2:60 cents (1:3d.) per 
kilowatt-hour. Of that amount only 40 per cent. was charged to the 
power station and 60 per cent. to the transmission and sub-stations, 
That showed that in a system where the transmission was within a 
radius of about 10 miles the cost of transmission and distribution was a 
very important item compared with the initial cost of power. Taking 
the cost of the sub-station part for alternating-current as about one- 
quarter of that for direct-current sub-stations, one obtained as a result 
а ratio which showed the cost of the direct-current power to be not 25 
per cent. greater. but 50 or 60 per cent. greater than the cost of single- 
phase power. И those figures were applied to Mr. Hobart's. Paper 
there would be quite a material change in the results. Hence, slight 
differences in assumptions might make very considerable differences in 
results. In regard to Mr. Carters Paper, he noticed a statement. to 
the effect that although both motors were dynamically capable of work- 
ing the service, the direct-current motor alone had sufficient thermal 
capacity for the purpose, the other having to dissipate three times as 
much energy as it could get rid of by natural cooling. The speaker 
thought. that that certainly could not be taken as a general statement 
applicable to all single-phase motors, for it would be impossible to work 
them if they were generating in themselves three times the heat that 
could be dissipated. Possibly, he thought, there might be some slip in 
the statement, but on the face of it the low efficiency attributed to single- 
phase motors was absurd, as was shown by the daily operation of these 
motors. Mr. Potter, in his Paper. gave some interesting figures for 
interurban electric service which the speaker would like to consider 
from two points of view : firstly, as to the figures given and assumptions 
made, and, secondly, as to the completed systems. He did not intend 
going into certain minor points about which he believed there would be 
some ground for discussion, For example, he noted that the maximum 
speed of the single-phase motors was given ах 35 miles per hour. and 
that of the direet-current 48 miles per hour. He believed that require- 
ment was excessive for the service, and wonld impose serious restric- 
tion: or extra cost on the alternating service. The speaker also noticed 
that the electrical maintenance for alternating current was given as 
14 cents (0-75d.) рег car-mile. That, however, differed greatly on diffe- 
rent roads, and in considering a system one ought to give due considera- 
tion to what could be done under good conditions as well as what could 
be done under all sorts of conditions. Taking the oldest single-phase 
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line running, the electrical maintenance over a period of three years 
had averaged less than a cent (0-54.) рег car-mile as against 1} cents 
(0-754.), as given in the Paper. А correction had been made by a former 
speaker in the cost of the cars, reducing that item by something over 
$50,000 (£10,000), owing to a misprint, and he, the spcaker, thought 
other reductions should also be made both in the cost per equipment 
and in the number of equipments. The road referred to was one which 
required six cars in service at one time. How many cars should be 
purchased in order to maintain six in service’ That was a question 
of judgment and experience, but he thought they would all agree on one 
thing, viz., that the figure given in the Paper was excessive. Fifteen 
direct-current cars had been provided, meaning that nine cars were to 
remain idle, and for the single-phase cars the requirement was that for 
every car required in service two would be idle, making a total of 18. 
If the number of cars was reduced to, say, 10, each allowing two-thirds 
of the number of cars in service to lie idle, the car costs would be brought 
down very much, and by using the figure of $17,000 (£3,400) per car 
without question (he would reduce it somewhat) they would then have 
а very material reduction in the cost of cars, which was the largest item 
іп thetinalsummary. That would bring the total cost of the two systems 
very nearly equal. His point, therefore, was that slight differences in 
assumptions, and changed assumptions which were apparently not well 
founded, made very radical differences in the final results. The speaker 
then compared the capabilities of the two roads. The requirements for 
1,200-volt direct current were that the line should be sufficient for start- 
ing one car and running one car at the momentary maximum demand 
between stations. Asthe stations were 28 miles apart, and as the conditiens 
were substantially the same over a considerable distance there was 
therefore a distance of 10 to 14 miles for which the limit was the starting 
of one car and the running of another. Literally, therefore, two cars 
could not start without exceeding the maximum allowable momentary 
demand between the sub.stations. "The alternating current was about 
on the same basis. Two cars might start between sub-stations, but. the 
sub-stations were further apart. That meant that the cars must be 
kept one hour apart, and it seemed practically to bar all trailers, and 
any two car trains or extra cars. If three cars should get on one section 
at once that section would be overloaded, and the greater the overload 
the lower the voltage. and consequently the lower the speed of the cara. 
That could be remedied by increasing the line capacity. They could 
double the capacity of the line by doubling the number of sub-stations, 
but in one case the single-phase sub-stations cost only $20,000 (£4,000) 
while the direct-current stations cost over $100,000 (£20,000). The 
single-phase sub-stations had an annual maintenance of $600 (£120) 
and the other $3,200 (£640) as given in the Paper. In that typical 
interurban service, therefore, he would point out. that the rolling stock 
had been put in to an excessive amount, whereas the line capacity had 
been put in at à minimum. They must, therefore, in comparing systems 
of that kind, give due consideration to those two elements, as it was not 
wise to provide three times as many ears as the line was able to supply 
current to, nor, on the other hand, was it wise to make the line capacity 
so small that it could not operate any cars in addition to the regular 
schedule when desired. In conclusion, the speaker referred to the fact 
that the earliest single-phase road, which was originally 40 miles in 
length, had been extended to over 100 miles, that its schedule speed 
was higher than апу other interurban road, and that a recent. official 
report showed the cost per car-mile to be less than that of any of the 
direct-current. roads which traversed the same State (Indiana) and 
operated under substantially similar conditions. Moreover, the only 
distinctively heavy electric trunk line service in America, as distinguished 
from terminal and tunnel service, was on the New Haven road by the 
single-phase system; and, furthermore. this was the only road which 
was now actively proposing to extend its present electrical operation, 
and this extension would employ single-phase apparatus. 

Mr. Рнилр Dawson, in a telegram, which arrived at this juncture and 
which was read by the secretary, regretted his unavoidable absence, par- 
ticularly as Mr. Hobart's fundamental data regarding the South London 
Elevated train were quite wrong. The weight of the equipment was 
36 tons, not 44 tons; the energy consumption per ton-mile was 66, not 
19 watt-hours ; and six motors were quite satisfactory to run the service. 
Those errors alone vitiated all Mr. Hobart’s conclusions. 

Mr. H. M. HoBanT made a few comparisons in connection with Mr. 
Potter's Paper which he thought might be of interest. Mr. Potter and 
himself seemed to be т good agreement on many points, but on the 
whole, in running through the various data, it was his (Mr. Hobart’s) 
opinion that the cost of the continuous-current system, as given by Mr. 
Potter, was a little lower than his own data and that of the single-phase 
system a little higher. The result of running the figures so close was 
that it would take very little alteration in them to change the balance 
in favour of the Single-phase system. His conviction was that in the 
case of the 100-mile line referred to, the single-phase system would be 
the cheaper and the more appropriate, though the difference would be 
very slight indeed. He had hastily compared the cost by taking the 
cost of the cars per ton weight. Thus $17,000 (£3,400) was high for 
the alternating current саг. or, taking the relative figures, $10,000 
(£2,000) would be low for the continuous-current саг. The cost per 
ton for the continuous-current car worked out to £64 and the single- 
phase car to £89. Assigning to the single-phase car so much higher à 
first cost It was unreasonable to give it a life of only 12 vears as against 
a 15-уеаг life assigned to the car equipped with continuous apparatus. 
He thought that the balance would be in favour of the single-phase 
system for that line, but pointed out that such a line with only one train 
per hour was u case for steam, and could not be operated electrically at 
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a profit unless the receipts per seat-mile were far greater than could be 
obtained in this country. 

Мг. A. SINCLAIR referred to the question of extending electrical opera- 
tions to freight service. Mr. Westinghouse thought that would gradu- 
ally be done, but so far as the speaker's ex perience had gone with railway 
operating he did not think there was the least indication of such a thing. 
No such drastic change should be made without. considering all possible 
difficulties. From what he had seen of railway operating in the United 
States the chances for electric traction for freight were very small 
indeed. 

Mr. J. G. WiLsoN criticised what he took to be the keynote of Mr. 
Westinghouse's Paper. Mr. Westinghouse advocated the adoption of 
one system of electric traction to the exclusion of all other systems. 
From the poiut of view of those railway companies owning routes 
capable of profitable conversion to electric traction, three facts had 
so far been established from the actual results of electric traction. 
Firstly, on suburban routes with heavy and moderately heavy traffic, 
conversion to electric traction was capable of effecting a considerable 
reduction in working costs, сусп taking into consideration the capital 
that had to be spent. Secondly, the adoption of electric traction on 
suburban routes gave the only really effective and satisfactory means 
of competing with other systems of suburban traffic. Thirdly, there 
were inter-urban routes, and possibly, also —with all respect to Mr. Sin- 
clair—there might be cases of exceptionally heavy freight movement 
where the adoption of electric traction might offer advantages and pos- 
sibilities. Progress might have becn more rapid but for the fact that 
there were at least two proven methods of making the conversion. The 
fact that there were two methods could not but perplex the railway 
man, and Mr. Westinghouse, in order to remove that bar to progress, 
advocated the adoption of one system of electric traction to the exclu- 
sion of the consideration of all others. The speaker was in entire agree- 
ment with Mr. Westinghouse so far, provided, of course, that such a 
thing were practicable. It would have many desirable results, but he 
(the speaker) could not escape from the conclusion that such a courae 
was impracticable; moreover, it is not absolutely necessary, though 
desirable, and, further, it was not economically sound. As an example 
of the difficulties, he took an illustration of two railways entering London. 
One of them, the Great Eastern Railway, had what was certainly the 
heaviest and most important suburban traffic in the United Kingdom. 
The other, the Great Northern Railway, had a very small suburban 
traffic, but was an important mineral line on which the consideration of 
electric traction might crop up in the future. It could be shown that 
the cheapest method of dealing with the suburban problem on the Great 
Eastern Railway was by the adoption of the direct-current system ; 
but for anyone considering the problem of the Great Northern Rail. 
way's mineral traffic it would be impossible not to take into considera- 
tion the claims of the single-phase system. Hf one of those railways, for 
the sake of interchange of traftic, was going to give way to the other, 
which was it to be and what inducement could be held out to the rail. 
way company which gave up any immediate advantage in the matter? 
He did not think it could be too emphatically insisted on, for the sake 
of the railway companies, that whereas the one system could not be 
adopted in all cases. yet in any individual case the cheapest and best 
system could be adopted with a great degree of certainty. Lastly, he 
did not think that to delay the conversion to electric traction for the 
sake of uniformity was commercially sound, because the advantages to 
be gained by uniformity were remote and problematical, whereas the 
advantages which in the meantime were being forgone were real and 
too large for a railway company to forego. 


Dr. Е. В. Hutton thought there was no question that electrification 
was of great importance where there were a number of cities close together 
such as in this country, but the conditions in the United States were 
quite the reverse. 

Мг. Е. W. Carrer, in reply, said that Mr. Dalziel had referred to the 
question of efficiency. He (Mr. Dalziel) mentioned an efficiency of 934 
per cent., but the speaker did not quite know how he had obtained it. 
lf he had referred to the efficiency of the motors, exclusive of the gear 
and friction losses, the figure he had mentioned was about correct for 
the continuous-current motór whose characteristics were given; in fact, 
the average value of this efficiency whilst running at full voltage was 
probably nearer 94 per cent. Mr. Dalziel had also suggested that he 
(the speaker) could have improved the showing of the single-phase 
motor if he had chosen different gear so as to get the same free running 
speed for the two motors. Mr. Carter did not think the free running 
speed was a matter of any particular importance, because that speed was 
never reached. "The reason that particular gear was chosen was in 
order to obtain the same margin in the schedule and thus to give equal 
capacity for making up time with the two equipments. In connection 
with Mr. Scott's remarks, all he had wished to say in the Paper was that 
the single-phase motor whose characteristics were given was dynamic- 
ally suitable for the service, but that it could not be used for the service 
unless forced draught were adopted to the extent necessary to carry off 
the extra heat. Аза matter of fact, the continuous-current motor was 
run at about the limit of its thermal capacity with natural cooling. 

Мг. H. Н. Baryes, JR. (New York), in replying to the criticism on Mr. 
Potter's Paper, said that Mr. Scott had remarked that the number of 
cars shown for the three classes of equipment was excessive. As shown 
in the footnote the figures of the miles per car in service per day and the 
miles per day on the average were taken from present practice on the 
other side of the water. For the sake of argument, however, they might 
admit that the figures were low, and in order to illustrate where the 
would come out by a radical change, he had thoroughly checked the 


F 2 


ЦЕНИЛИ ЕЕК ae ns co 


704 
figures on the basis that instead of 15, 15 and 18 cars they only had half 
that number. Upon halving the number a condition was obtained 
under which the route could not be operated ; but, nevertheless, on that 
basis he found approximately, that the difference in the annual cost of 
operation, consisting of fixed charges and the operation and mainte- 
nance charges, instead of being £6,400 in favour of the 1,500 volts, 
would drop to about £4,000. In other words, the cost would go down 
faster in the case of the alternating current, but it fstill] left £4,000 in 
favour of the direct-current system. That represented about 14 per 
cent. on the actual total annual cost. Another point which had a bearing 
upon the total figures, and referred to by Mr. Hobart, was that of main- 
tenance, the figures for which were considered rather high. The figures 
given, however, represented reasonable averages, and he thought that 
the brush maintenance (to take one feature of the maintenance only) 
in accordance with their experience between alternating current and 
direct current was about as 100 to 1 against the alternating current. 
As far as he was aware, also, the actual number of men employed for a 
given service on alternating-current lines, even though they had not 
any sub-stations, was as great, or greater, than oh the corresponding 
direct-current lines with their sub-stations. The amount saved in the 
sub-stations was needed in the bonds. In conclusion, he again empha- 
sised the fact that the table in the Paper was based upon conditions 
which were recognised as unfavourable to the direct current. That 
| was done in order to give the alternating current as fair a showing аз 
possible. Under more favourable conditions the improvement would be 
| more marked. 

Мг. J. А. F. ASPINALL was very glad to seein Mr. Westinghouse's Paper 
the diagram illustrating the new electric locomotives that they were 
constructing for the hauling of their heavy electric trains. They very 
soon realised on the Liverpool and Southport line that if heavy electric 
trains were to be hauled and that if the cost of repairs to the motors 
and motor trucks was to be kept down they would have to revert to 
the large bearing surfaces used in locomotive practice, which experience 
had shown them to be necessary in any hauling machine. The practice 
which they were now establishing in the United States got over the 
difficulty of low centre of gravity of the motor trucks in the multiple 
unit trains and of the weight not being spring-borne, this being the 
cause of excessive wear and tear of the rails. "The experience of four or 
five years’ running on the Liverpool and Southport line had shown that 
the electrical system, such as they had, was perfectly satisfactory. One 
speaker had touched upon the great diversity of opinion between elec. 
trical engineers. As a general manager of one of the English railways, 
he thought that no general manager could afford for one moment to 
close his eyes to the possible utilisation of either one or the other system, 
whichever might prove to be commercially right, and the utilisation of 
the rolling stock to its greatest possible capacity was one of those items 
to which much greater attention must be paid than to almost anything 
else. He was, therefore, pleased to see in Mr. Pomeroy’s Paper a diagram 
illustrating in a very clear manner what a very small proportion of the 
time of a locomotive, whether steam or electric, was occupied in doing 
useful commercial work, that 22 per cont. of the time was spent in the 
shops in repairs and maintenance, that only 28 per cent. of the time was 
commercially used, and that 50 per cent. was wasted in waiting at ter. 
minal yards, side tracks, &c. ‘Phere was more money to b» made out 
of that little diagram than in all the variations of system. 
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THE LATEST G.E.C. * WITTON " SWITCHES. 


The General Electric Co. have recently placed upon the market 
a complete line of chopper type switches—to be known as the 
Witton ” type—which are manufactured throughout at Witton 


Fic. 1.— осві Pour CHANGE-OVER * WITTON ” SwrrCH 
Works. The switches are made and 
of 30, 60, 100, 200. 300, 400, 600, 800 and 1,000 
larger capacities up to a maximum of If абыш 
made up at short notice. The adv 
evident, if one considers that it do 

paying for, say, a 600 ampere switcl t | = 


stocked for maximum currents 


only 350 amperes, because the 600 ampere switch happens to be the 
nearest larger size. 

The same general design has been carried through the whole 
range, and the appearance of the switches of different capacities is 
therefore similar, an obvious advantage which will be readily 
appreciated by switchboard makers, as it certainly improves the 
appearance of a switchboard if the apparatus mounted thereon is of 
uniform type. 

The switches are amply dimensioned, the current density nowhere 
exceeding 1,000 amperes per square inch sectional area, and 60 
amperes per square inch surface area in the contact clips. With 
regard to surface density, it is claimed that these switches are the 
most amply rated of any obtainable ; this is a decided advantage as 
most losses in switches are due to insufficient contact surface in the 
clips. Moreover it allows of the switches being overrated as much as 
50 per cent. permanently without dangerous heating, and much 
higher for short periods. This may be very desirable in an emergency. 

The accompanying illustrations show sufficiently the general 
design, and it is only necessary to point out a few details, For 
instance, the flipper blades, which give the quick break, are fitted 
with a steel stamping where they are hinged, and the main blade is 
bushed with a steel bush for the hinge pin, which makes the actual 
wearing parts very strong. At the handle end, the main blades, up to 
and including those on the 200 ampere size. are provided with 
pressed steel clips to which the handle or, in multipole switches the 
bridge isattached. Over this size solid square steel ends are used. То 


hold the blade in the “‘ off" position in change-over switches, or where 


there is no room to swing the switch right over, shaped steel springs 
are provided, which are fixed to the side of the hinge contact, and 


Fig. 2.—SiNcLE POLE CHANGE-OVER “ Witrox”’ Switcu, Suowrxe 
FLirPER BLADE. 


act on the rounded end of the flipper blade pivot pin. The switches 
are stocked in the “ single," ** double" and “ triple" poles type, 
and for either front or back connections. A larger number of poles 
can be made up on short notice. The switches are jig made and all 
parts are interchangeable, "The finish is copper and black. 
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Attorney General (ex. rel. India Rubber, Gutta Percha and Tele- 
graph Works Co.) v. West Ham Corporation. 


Mr. Justice NEVILLE, in delivering judgment in this case on Friday last, 
said the statutory powers of the defendant Corporation included the 
supply of electricity and electrical fittings, and they had been entrusted 
е уе powers of borrowing, to be exercised with the sanction of 
b ак ea’ Government Board. They had 10 different accounts at their 

ankers, into one of which, the general account, they paid all receipts on 
account of the borough fund and t eu P и pts 


he general district r: hi 
Dn ' - al dis ate, and upon which 
they drew in respect, amongst other things, of their и upon 


Der electrical undertakings. The Corporation kept in their books two 
ти accounts, one called the capital account, dealing with expen- 
ee on fixed capital, and the other the revenue account which besides 
showing the surplus or deficier year's working, included their 


| icy on the 
expenditure on electrical fittings and stores, For the latter they had 
ìon of the Local Govern- 
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£92,000. In my opinion these overdrafts were illegal. On April 15 
sanction was obtained from the Local Government Board for a loan on 
electricity capital account of some £64,000. Towards the end of 1905, 
by this and other expenditure made for legitimate purposes, but which 
was intended to be met out of funds to be produced by the exercise of 
their borrowing powers, and for which, consequently, no estimate was 
made or rate levied, the Corporation had got themselves into considerable 
financial difficulties, and were unable without financial assistance to 
provide for their current expenditure. They had at this time unexhausted 
borrowing powers which (upon the sanction of the Local Government 
Board being obtained) would, if exercised, have to some extent enabled 
them to recoup their expenditure upon capital account, and in December, 
1905, they applied for sanction to borrow moneys in respect of certain 
works. ltisonly fair to the Corporation to say that the sanction which 
was ultimately given in respect of the greater part of their application 
was not so given until April 1, 1908, and this delay undoubtedly added 
to their embarrassment, and tended to prolong the period during which 
they sought assistance. In November, 1905, the Corporation applied 
for an overdraft to the London & County Bank, and after some negotia- 
tions an overdraft was granted to them to the extent of £120,000, sub- 
sequently increased to £200,000. From the time when the overdraft 
was granted until shortly before the commencement of the action the 
accounts were almost continuously overdrawn. At the time the Cor- 
poration obtained the overdraft they had unexhausted borrowing powers, 
and he would assume that these were in excess of the overdraft, though 
the evidence was somewhat meagre on the point. The Corporation 
appear to have considered, and they certainly acted as though they were 
entitled to use, moneys borrowed under specific powers, not merely for 
the specitic purposes for which the powers were bestowed, but for any 
purpose to which any funds of the Corporation could lawfully be applied, 
so long as they kept proper accounts of the expenditure. He thought 
the correspondence and applications to the bank showed that the Cor- 
poration intended so to apply the bank's advances from the first; and, 
in fact, the overdraft was allowed on all the accounts and a general 
balance struck daily. In his opinion this view of the position of the 
Corporation was erroneous. If they raised moneys under a borrowing 
power they were bound to apply the moneys so raised for the specific 
objects indicated by the statute. He thought that upon this ground the 
obtaining of the overdraft was ultra vires. Whether an overdraft cx- 
tended over several years for substantially the whole amount of the 
authorised loan could be justified as à temporary loan within the meaning 
of the decisions he need not decide; but in his opinion the question was 
at least doubtful. Upon the point whether they were entitled to borrow 
money by way of overdraft for general expenditure, at all events, except 
under special circumstances, he also reserved his decision. The impro- 
priety of municipal corporations incurring large expenditure on capital 
account in anticipation of sanction for loans not yet obtained was well 
illustrated in the present case, where the Corporation failed to obtain 
sanction for a loan in respect of an expenditure of over £10,000 on elec- 
tricity account, with the result that they were driven to make a levy for 
the amount—in his opinion an illegal levy. inasmuch as the proceeds were 
applied in payment of liabilities incurred more than six months before 
the levy of the rate. The bank having agreed terms, he refrained from 
discussing what, upon the evidence, their position would have been in 
respect of their advances. On March 31, 1908, the general account of 
the Corporation with the bank was overdrawn to the extent of some 
£38,000, after deducting the amount due to the consolidated loans fund, 
but which had from time to time been paid into the account in reduction 
of the overdraft. in accordance with an arrangement with the bank. In 
his opinion the application of the amounts due to the consolidated loan 
fund in reduction of the overdraft was illegal. 

At the trial application was made for leave to plead the Public Autho- 
rities Protection Act, 1893, and the Trustee Relief Act, 1888. In the 
course of the trial he gave such leave, and the matter proceeded upon 
that footing. Counsel for the Attorney-General having refrained 
from asking for relief against the defendant Patterson personally, the 
Trustee Relief Act could have no application. The question of the applica- 
bility of the Public Authorities Protection Act, 1893, was not fully 
argued. In his opinion it would apply in favour of the Corporation and 
the borough treasurer in respect of acts completed more than six months 
before the action. The overdraft, however. from the bank and repayment 
out of moneys due to the consolidated loans fund continued up to a 
period. within six months before the commencement of the action, and 
he thought the plaintiff was entitled to declarations in respect of such 
continuing illegality, although the plaintiff was not entitled to all the 
relief claimed. Having regard to the time at which the application to 
amend was made, he thought this should make no ditference as to the 
incidence of the costs of the action. He proposed to declare (1) that the 
overdraft obtained from the bank for general purposes in respect of 
borrowing powers granted for specific purposes was ultra vires and 
illegal; (2) that the application of money due to the consolidated loan 
fund in repayment of such overdraft was altra vires and illegal; (3) that 
the borrowing of money from the bank for the purpose of the electricity 
accounts, otherwise than in the exercise of borrowing powers with the 
sanction of the Local Government Board, was ultra vires and illegal. The 
defendant Corporation and the defendant Patterson must pay the costs 
of the action. 

Mr. DaNcKwerts (for the Corporation): Your lordship promised to 
вау something about the sanction of the Local Government. Board being 
held back. If we get the sanction it will put us straight and we shall be 
able to proceed. ( 

His LonpsuiP said he could not make any statement as to that. | 

Mr. DANCKWERTS asked his lordship for time, во that the Corporation 


could put themselves straight. He suggested until March 31, so that they 
should not be presumed to intentionally break the declaration that your 
lordship has made. n 

His LoRvsurP said he did not think there were any means by which 
the declarations he had made could be enforced. Не had not granted 
aninjunction. He thought his judgment had no further operation than 
that it made it res judicata between the Attorney-General and the 
Corporation. 


J. & Н. Gravener v. J. M. Smith. 


In the Shoreditch (London) County Court on Tuesday, before his 
Honour Judge Smyly, K.C., plaintiffs sued defendant to recover 
£14. Os. 3d. for arc lamps and carbons supplied. 

Evidence for plaintiffs was to the effect that in September, 1909, they 
negotiated at their Manchester branch with defendant to supply are 
lamps to the value of £10 and carbons to the balance of the debt. It was 
agreed they were on sale or return for 14 days. From that time they 
heard nothing until payment was pressed for, when there was а query аз 
to the current taken by the lamps, and that was put right. 

Defendant said the lamps were sent on approval to be tried. He 
found they burned far too much electric current and decided to reject 
them, but offered to pay for the carbons as they were allright. Plaintiffs 
agreed to pay the carriage both ways if he did not like the lamps. 

Judge SmyLty: How long were the lamps used ?—Defendant: About 
three months. 

Judge SMyLy: But surely you are not entitled to use electric fittings 
for three months and then reject them ?— Defendant : My agreement 
was that I should have them a reasonable time for testing, but no definite 
period was fixed. 

Judge SMyLy: But can you call three months a reasonable time ? it 
seems very unreasonable to me. Defendant: They had to be tested, 
and I had to use different carbons to do that, which could not be done in 
a few days. My refusal of them was because I found out afterwards why 
there was so much current used and that there had been misrepresenta- 
tion. Then again, I object to being brought to London from Bolton 
when the affair was arranged in Manchester. 

Judge SuvLv: Payment would be in Manchester, so I have no juris- 
diction. 

Mr. Waite (for plaintiffs): Defendant knew he was dealing with a 
London firm. | 

Defendant: No, Idid not; I had no knowledge of a London office. 

Judge SMyvLY : The contract was made in Manchester, and it is a great 
hardship bringing a man up all this way. 

Mr. WurrE: Anyway he admits his liability for the carbons. 

Judge SMYLy: But that is not the point. It isa great shame to launch 
such actions in London, as it often happens that a person who has got а 
thoroughly good defence has no money to fight the action by way of 
coming to town, and judgment is obtained against him illegitimately. I 
decide the Court has no Jurisdiction, and the action is dismissed. 

Defendant: Can 1 have my costs of coming to London ? 

Judge Smy_y: Yes, most certainly. 


Overhead Telephone Wires. 


Last week the Railway and Canal Commission heard the appeal of 
Croydon Corporation against the decision of Judge Harington, allowing 
the Postmaster-General to erect telephone poles for overhead wires in 
roads in Croydon, Norbury, &с. The facts were reported in Tur ELEC- 
TRICIAN for June 24 (p. 447), but additional witnesses were called for the 
Postmaster-General, and, in the result, the chairman of the Commis- 
sioners (Mr. Justice А. L. Lawrence) delivered judgment upholding Judge 


Harington's award. 


PARLIAMENTARY INTELLIGENCE. 
uU cR 

Royal Assent.—On July 26 Royal Assent was read to the following 
new Acts of Parliament, in addition to those mentioned in our last issue : 
Dunfermline and District Tramways (Extensions) Order Confirmation, 
Wemyss Tramways (Extensions) Order Contirmation, Electric Lighting 
Orders Confirmation (No. 3) Bishop's Stortford, Harlow and Epping Gas 
and Electricity, Yorkshire Electric Power, Reading and District Electric 
Supply and Belfast Corporation (Tramways). The London County 
Council (Tramways and Improvements) Act received the Royal Assent 
on Wednesday last. | 

Birmingham Extension Bil].—The Select Committee of the House 
of Commons, presided over by Mr. D. A. Thomas, which has been con- 
sidering the bill to contirm a provisional order made by the L.G. Board 
for extending the boundaries of the City of Birmingham, decided on Wed- 
nesday to confirm the order, except so far as it relates to the separation uf 
Handsworth from the West Bromwich Union. The added area includes 
Aston, Erdington, Yardley, &c. 


Customs Duties.—A recently issued supplement to the Australian 
Customs Tariff Guide states that it has been decided that automatie 
arc lamp couplings (not integral parts of the lamps) are subject to 
import duty of 17$ per cent. (British goods 10 per cent.), and switch 
cases, consisting of c.i. case enclosing switches and fuses with or 
without ammeters, voltmeters, &с., 20 per cent. (British or other- 
wise), bronze statuettes with conduit passing through for electric wires 
or gas 25 per cent. (British 20 per cant). Magnete parts (imported 
in sets) are duty free, a : : 


p 5» nd 


—— 
— — eoa = AQ —Ó 


106 THE ELECTRICIAN, AUGUST 5, 1910. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Council of the University of Birmingham invite applications 


for the appointment of assistant lecturer and demonstrator in elec- . 


trical engineering. Candidates must be graduates, and must have 
had experience in the test room of first-class electrical engineering 
firm. Stipend £150 per annum. Applications to the secretary, Mr. 
Geo. Н. Morley, by Sept. 17. See an advertisement. 


The governing body of the Northampton Polytechnic Institute 
London, invite early applications for the appointments of senior 
assistant in the electrical engineering department, to take charge 
of new electric generating station (salary 45s. per week); junior 
assistant in electrical engineering department, chiefly to take charge 
of producer plant (28s. per week) ; second lecture assistant in elec- 
trical engineering department (£80 per annum) ; and assistant lec- 


turer and demonstrator in the mechanical engineering department 
(£120 per annum). 


Applications will be received until Sept. 10 for appointment to 
the Henry Overton Wills Chai of Physics at. Bristol University. 
Salary £600 per annum. Particulars from the Registrar. 


A lecturer in mechanical engineering is required at Blackburn Muni- 
cipal Technical School, Salary £120 to £140. Forms from the 
Director of Education. Applications by Aug. 13. 


А Canadian publishing house advertise for an experienced editor 
for an electrical journal. 


An instructor for engineering workshop classes is required at 
Guildford Technical Institute, Applications by Aug. 10. 


Assistant Examinerships іп the Patent Office.— Applications to 
enter for the forthcoming examination to qualify for appointments ag 
assistant examiners (20-25) must be sent in by Sept. l. Forms and 
particulars from the Secretary, Civil Service Commission, Burlington- 
gardens, London. W 


| EDUCATIONAL NOTICES. 


University of London, University College.—The 1910-11 session 
begins on Monday, Oct. 3. Full particulars from the secretary. Mr. 
Walter W. Seton, М.А. Intending students should communicate 
with the Provost not later than Sept. 20. 


University of Liverpool. The session 1910-11 commences on 
Tuesday, Oct. 4. The courses of study in the faculty of engineering 
leading to the ordinary degree of Bachelor of Engineering extend over 
at least three years, and are so arranged as to afford a general scientific 
training for those who intend, with or without graduating, to become 
engineers, naval architects or architects and surveyors. Students 
who do not proceed to a University degree may take a course of 
not less than two years, leading to a certificate in engineering. The 
honours schools enable students to specialise in some branch of the 
profession, and opportunities are afforded for post graduate work and 
research. Prospectus of the faculty can be obtained from the 
Registrar, Mr. P. Hebblethwaite, М.А. 

University of Glasgow.—-The next session will commence on Oct. 17. 
Prospectus of course in enginecring and syllabus may beobtained from 
the Assistant Clerk, Matriculation Office, The University, Glasgow. 

City and Guilds of London Institute.— The entrance examinations 
of the City and Guilds Central Technical College, Exhibition-road, 
S.W., and the City and Guilds Technical College, Finsbury, E.C., 
are held in September, and the sessions commence in October. 

Both institutions provide courses of instruction in engineering, 
chemistry, mechanics and mathematics, &c. Particulars of entrance 
examinations, scholarships and courses of study may be obtained 
from the respective colleges or at the head offices of the Institute, 
Gresham College, Basinghall-street, London, Е.С. The Central 
Technical College is intended for higher technical instruction for 
day students not under 16 years of age, preparing to become civil, 
mechanical or electrical engineers, chemical or other manufacturers 
and teachers. The college is a school of the University of London, 
and forms the engineering section of the Imperial College of Science. 
The courses of the study for the associateship of the Institute cover 
a period of three years. 

The City and Guilds Technical College at Finsbury (London, E.C.) 
is designed for day students preparing to enter engineering and 
chemical industries and for those who have already served an 
apprenticeship and also for evening students, The day courses in 
mechanical or electrical engineering cover two years and those in 
chemistry three years. 

Armstrong College, Newcastle-on-Tyne.—The next session com- 
mences on Sept. 26. The matriculation examination takes place on 


Sept. 20-23. There are full courses of instruction in mechanical, 
marine, civil and electrical engineering. naval architecture, mining, 
metallurgy, agriculture, pure science, arts and letters. Particulars 


from the secretary, Мг. Е. H. Pruen, M.A., Armstrong College, New- 
castle-on-Tyne. 


East London College (University of London).—The new session 


commences Sept. 26. There are courses in civil, mechanical and 
electrical engineering. Fees, 10 guineas per session. Courses in the 
evening are also held at moderate fees. Calendar may be obtained 
free from the Registrar or of the Principal (Mr. J. L. К. Hatton, М.А.). 


The college is situated in the Mile End-road, near С.Е. and L.T. & 5. 
stations. 


BRITISH NOTES. 


Accrington.—The Electricity committee have drawn up terms 
for the supply of current to Haslingden Corpn., and it is proposed to 
apply to the Board of Trade for an order permitting the Accrington 


Corpn. to supply current in bulk to Haslingden. 


The leommittee have decided to instal a storage battery. the cost 
to be defrayed out of revenue. 


А permanent showroom is to be opened for exhibiting electric 
motors, fittings, &c. 


Bath.— The City Council has decided to invite tenders for the light- 
ing of the Long Acre Technical Institute. "The electrical engineer 
(Mr. Е. Teague) is to prepare specifications. 


Brighouse.—At a meeting of the Council last week a report was 
presented in reference to an interview between representatives of 


the Corporation and the officials of the Yorkshire Electric Power 
Co. 


Negotiations had been in progress for the supply of electric energy for 
power at а cheaper rate than hitherto. Under an agreement the Cor. 
poration now takes electricity in bulk from the power company at a 
maximum charge of 144. per unit. The company made the following 
offer: " For supply to power users connected to the Corporation's 
existing d.c. system (the amount to be deemed at 67 н.р.), a flat rate of 
1d. per unit; for units used for balancing, 1d. per unit; for all other 
current, 114. per unit. If the total charge ascertained as above exceeds 
the charge of the sliding scale in the existing agreement, the account 
will be rendered on the lower basis." These terms were accepted, pro- 
vided they apply to all energy taken by the Corporation from the com- 
pany on the d.c. system up to а maximum of 250 kw. It has also been 
decided to supply current for power at 1d. per unit to any consumer in 
the town with a minimum consumption of 5,000 units per quarter. The 
Power Co. are to. be allowed to lay mains through Brighouse, partly 
underground and partly overhead, for supplying in Sowerby Bridge. 


Chelmsford.— Tenders for lighting the public lamps for three or 
five years from April 1 next have been received from the Electric 
Supply Corpn. (who carry out the public lighting at present), and the 
Chelmsford Gas, Light & Coke Co. 

'l'he former company state that they have decided to substitute metal 
filament lamps for Nernst lamps. They offered to light the north and 
south wards with 21 flame arc lamps at £25. 5s. per lamp per annum with 
23 incandescents at street corners of 200 c.p. and with 280 of 100 c.p. at 
3 guineas per lamp per annum, and also to provide the Springfield ward 
(now lighted by gas) with 33 100 c.p. incandescents at 3 guineas per lamp 
per annum. The gas company have submitted three tenders, the last 
one stating they are prepared to supply all the necessary lamp columns, 
lanterns and other apparatus for lighting the whole of the borough for 
£3. 4s. Gd. per lamp per annum; the lighting power of the single-burner 
lamps to be of 125 с.р., and of the double-burner lamps at street corners 
160 с.р. In plaecof the Нате are lamps they would agree to erect, light, 
and maintain 21 incandescentgas “arc” lamps of 1,200 c.p. for £18 per 
lamp per annum. 


The tenders have been referred to a sub-committee. 


Croydon.—The borough electrical engineer (Mr. A. C. Cramb) 
reports that the regulations of the Home Office as to factories will 


necessitate ап estimated expenditure at the electricity station of 
£1.176. 


Delivery of Telegrams by Telephone.— The Secretary of the General 
Post Office has issued the following letter (dated July 26) to sub- 
seribers to the Post Oflice telephone system :— 

The Postmaster-General is desirous of substituting delivery of telegrams 
by telephone for delivery by boy messenger, and this method is now 
being adopted. experimentally in the case of telephone subscribers whose 
telegrams are ordinarily sent to them from the Post Office. 
Delivery is quicker by telephone than by messenger and, where attention 
cannot be obtained at once by telephone, the message is sent out in the 
usual way by hand. In every case of telephone delivery the written 
telegram is forwarded by post. Unless you notify to the contrary, the 
Postmaster-General will assume that he will receive your co-operation 
in the experiment. 

Any communication with regard to this matter should be addressed 
to the General Manager, Post Office London Telephone Service, General 


| Post Office (South), E.C. 
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Eccles.—Sanction has been received by the Council to a loan of 


£3,234 for generating plant and mains extensions. 


Exhibition.— An international exhibition of iron and metal ware8 
and machinery will be held at Budapest (Hungary) in May next. 


Fleetwood.—An inquiry was held here on Thursday into the 
application of the Council to borrow £4,100 for extensions of the 
electricity undertaking. 


Frome.—The Council last week sealed the agreement to transfer 
their electricity undertaking to Edmundson's Electricity Corpn. 
The Council agree to pay the company £8.278, balance of the capita! 
amount due to the company, and to take a supply of electricity for 
lighting the streets until April 6, 1928, the prices to be revised next 
year, and every subsequent five years. The company agree to repay 
in half-yearly instalments the interest and sinking fund or instal- 
ments on loans (amounting to £43,278) which the Council have 
incurred. The company may be required by arbitration to sell the 
undertaking to the Council, the valuation of lands, buildings, and 
works not to exceed £70,000. 


Glasgow.—On Friday the Electricity committee approved the 
accounts for the year ended May 31. No change is to be made in 
the charges for electric current during the present year. 

The- Electricity committee recommend the following rates of depre- 
ciation on the various items in the capital account for 1909-10 : Land and 
buildings. 1 per cent. ; machinery, plant, instruments, transformers, &c., 
34; accumulators, 5; mains and cables, 2; and meters and indicators, 4. 
On the basis of the rates for 1908-09 the depreciation for the усаг 1909-10 
would be £57,930. 185. 4d., and on the basis proposed the amount will be 
£43,474. 18s. Id. 


Hammersmith.—The New Olympia Co. have decided to generate 
their own current for the purpose of demonstrations of country 
house lighting at the electrical exhibition to be held at Olympia in 
September, 1911. and will pay Hammersmith Council a royalty of 
id. per unit, as the company are under an agreement to take all cur- 
rent required from the Council's works at a low price. 


Holborn (London).—The Council have rejected by 15 votes to ба 
recommendation of the Works and General Purposes committee to 
enter into a 10 years’ contract with the Gas Light & Coke Co, for 
street lighting with inverted burners. 

The matter is to be brought up again in October, and in the meantime 
a tender for electric lighting will be obtained. Councillor Н. Foulds was 
the leading opponent of the committee's recommendation. 

The Borough Surveyor reported having prepared an estimate of the 
cost of alternative systems of electric lighting applied to High Holborn 
and New Oxford-street only as follows: By existing lanterns adapted, 
18,009 c.p., first cost £75, annual cost £483; by new standards for are 
lighting, 40,000 с.р., first cost £800, annual cost $680; by new suspended 
lamps for ditto, across street, 40,000 c.p., first cost £290, annual cost 
£680: by flame are lighting. 120.000 c.p., first cost 1.009. annual cost, 
£680. The committee considered that the adoption of either electric 
light or high-pressure gas would involve considerable ex pense and the dis- 
turbance of the pavements, and, therefore, they did not recommend 
either. 


Institute of Chemistry.— The pass list of the July examinations has 
been issued and shows that :— 

59 candidates presented themselves. 17 passed the intermediate 
examination: D. L. Allan, S. W. Bridge, G. M. Carruthers, D. S. Daw- 
коп, B.Se., Е. E. Day. B.Sc.. G. J. Eastburn, W. J. S. Eastburn, H. D. 
Elkington, Maud Gazdar, В.Зе., D. Hamilton, G. Hamilton, W. P. 
Harmsworth, W. Jewell, R. W. Pope, S. P. Schotz. J. Sorley, J. C. White. 
In the final examination [| candidate passed in mineral chemistry : C. 5. 
Grace, B.Se., ; Lin metallurgical chemistry : W. A. Riley ; 10 in organic 
chemistry: F. L. Bassett, B.Se., Е. Challenger, B.Sc., Е. А. Е. Craw- 
ford. В.А., E. G. Davis, W. Dickson, 9. В. Nicholls, G. C. Petrie, E. F. 
Pollock, T. Schwarz, T. A. Simmons, B.Se.; and 8 in the chemistry of 
food and drugs, &c. : H. M. Harvey, D. Henville, Е. E. Laughton, Н. В. 
Lyell, W. M. Paulley, B.A., P. L. J. Smith, M.A., В. W. Warrick. 1 passed 
а final (A.LC.) examination in general chemistry: J. B. Solomon, 
A. R.S.M.. A.R.CS. ; l passed a special examination for the fellowship : 
Colin C. Frye: and 1 passed in the chemistry of food and drugs, «е. : 
G. W. Monier-Williams, B.A.. Ph.D., F.1.C. 

Leicester, —An inquiry was held on Friday last into the Council's 
application for sanction to borrow £19,190 for extensions of the gene- 
rating plant at the tramway power station. 

It was stated that the loan was required to meet the inereasing demand 
for power. From September, 1908, to the end of the year, 63,192 units 
were supplied for power from the station; in 1909, 434.262 units; m rie 
half-year ended June last, 609,285 units; and the engineer's estimate for 
the whole of the present year is 1.250.000 units. In view of the constantly 
increasing demand the proposed extension was considered to be the mini- 
mum the Corporation could safely ask for. 

The electrical engineer (Mr. Т. В. Smith), who gave evidence т sup- 
port of the application, was of opinion that the extension would meet 
demands for the ensuing 18 months or two years. 


Listowel (Ireland).—Messrs. Wilkins & Burden, of Dublin, are 
asking the Council’s consent to their electricity supply scheme for 
the district. It was decided to take no action р 


Marylebone (London).— An agreement has been entered into for 
the supply of electricity to the London Polytechnic’s new premises 
in Regent-street under a restricted hour basis. The electricity 
department has arranged with the Metropolitan Railway Co. for 
lighting with electricity the gas lamps belonging to the company over 
the ** blow-holes ” of the railway in the Marylebone-road. 


New Atlantic Cable.—Reuter's Agency announced that the Tele- 
graph Construction & Maintenance Co.'s c.s. ** Telconia " arrived at 
St. Johns, Newfoundland, on July 31, to lay the shore end of the 
Western Union Telegraph Co.'s new cable at Bay Roberts. Another 
cable ship (belonging to the T. C. & M. Co.) is to follow shortly with 
the deep sea section. 


Personal.—We are informed that Mr. George G. L. Preece. 
A.M.L E.E., M.Inst. M. E., for 15 years with W. T. Glover & Co., and 
for the last few years acting as their technical and special outside 
cable expert, has joined the firm of Bruce Peebles & Co. 

Mr. Jas. R. Wilkinson, son of Mr, Geo. Wilkinson, borough elec- 
trical engineer, Harrogate, has finished his course at University 
College, London, by obtaining the College diploma in engineering. 
“with distinction," and winning three prizes. Не has also obtained 
the London degree of B.Sc. in the second class honours division. 
During the college course Mr. Wilkinson has been а member of the 
Officers’ Training Corps and has passed the examinations qualifying 
for a commission in the special Army Reserve of Officers. Heis to be 
gazetted, and afterwards joins his regiment for four months' military 
training. At the expiration of this period he has been appointed to 
take a three years' course of practical engineering in the Royal 
Arsenal at Woolwich’. 


Presentation.—On the occasion of his marriage, Mr. W. A. Walker. 
electrical engineer at Kettering, has been presented by the chief 
officers of the Council with a Sheraton timepiece. 

Preston.—In connection with the express parcel delivery system 
on the tramways, which was introduced at the beginning of the 
year, between 3,000 and 4.000 parcels have been carried at a mini- 
mum charge of 2d. per 14 lb. 1t is now proposed to reduce the mini- 
mum charge to 14. for 7 lb. 


Provisional Order Revocation.—The Board of Trade have revoked 
the Market Harborough Electric Lighting Order, 1906, as from 
July 20, 


Railway Accidents.—The report to the Board of Trade by Mr. W.F 
Marwood, Assistant Secretary (Railway Department) on the acci- 
dents on the railways of the United Kingdom in 1909 states that the 
total route length of the railways was 23,264 miles. 

In Class I. (train accidents) two occurred on electrically-worked lines, 
one being the collision at Marsh-lane Junction on the Lancashire & York- 
shire Railway on Jan. 21. and the other the collision of an empty train 
with the buffer stops at Ealing Broadway station on Nov. 18. In the 
latter the motorman and one of the conductors were killed. 

In Class H. none of the accidents are specially described as electrical. 

In Class LIT. it is mentioned that, although these accidents are not as a 
rule attributable to railway working, an exception must be made in the 
case of accidents caused by contact with the live rails and wires of elec- 
trified railways, which are distinctly railway accidents, though not caused 
by the movement of vehicles. To this cause must be.set down the death 
of l servant and injury to 9 others in 1909. In 1908 | servant was killed 
and 14 were injured in this way, in 1907 1 Killed and 13 injured, in 1906 
] killed and 10 injured, in 1905 1 killed and 13 injured, and in 1904 1 
killed and 9 injured. Precautions against the recurrence of such acci- 
dents have been taken by covering the live rail at exposed places, im- 
proving fencing and posting warnings. Accidents of this class have 
become less frequent. than they were when electrical working was in- 
troduced. | 

St. Paul's Bridge.—At their meeting on Thursday last, the City 
of London Court of Common Council discussed a communication 
from London County Council in reference to the proposed additional 
bridge over the Thames between Southwark and the City. 

The letter stated that the Improvements committee of the County 
Council were prepared to recommend the Council to make a contribution 
limited to one-half of the net cost of the proposed widening of St. Paul's 
Churchyard, this contribution being limited to £300,000, and subject to 
the condition that the Council shall be satistied as to the details of the 
scheme in all respects, and in particular as to the adequacy of the southern 
approach to the bridge. the whole arrangement to be further subject to 
the Council being afforded such facilities as it may desire for constructing 
tramways on the new bridge and approaches, it being understood that 
the Couneil shall be under no obligation to construct such tramways, or, 
if constructed, to extend them to the north of Cheapside, so as to link 
up with the existing tramways in Aldergsate-strect. 

Mr. Tuomas said the Bridge House Estates committee would report 
after the vacation, and the court might then decide to proceed with tho 
SEI one to Parliament without the concurrence of London County 
Council. 


Sewage Pumping by Electricity.—An automatic electric pumping 
station owned by Norwich Corporation was opened at Eaton Village 
last week. The installation comprises Rees Roturbo centrifugal 
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pumps and electrical plant supplied by Messrs. Laurence, Scott & Co. 
A float in the sewage chamber automatically turns the switch to 
start or stop the pumping plant. The plant was erected under the 
supervision of the city engineer (Мг. А. Е. Collins) and his deputy. 


School Ventilation.—A “ Daily Express” correspondent states 
that electric pumps for supplying filtered air are being installed in 
new elementary and grammar schools in Vienna, as the dust in the 
air has been found to be the chief cause of consumption. 


Southgate.— The agreement with the North Metropolitan Electric 
Power Supply Co. for the supply of electricity has been sealed. The 
company must lay the mains within 18 months in a number of the 


leading thoroughfares, but it i» anticipated that supply will be 
available January next. 


Stoke-on-Trent.—The Council on Thursday last decided, on the 
recommendation of the Electricity committee, to give three months' 
notice to terminate the engagements of the present electrical engi- 
neers of the electricity works at Burslem, Longton and Stoke (which 
towns, with Hanley, are now included in the new federated borough 
of Stoke), an amendment. moved by Ald. Malkin, that their services 
be retained until the chief engineer (Mr. C. H. Yeaman, hitherto of 


Hanley) had obtained a thorough knowledge of all the undertakings 
having been defeated. 


West Bromwich.— The Electricity committee have declined an 
offer of the Shropshire, Worcestershire and Staffordshire Electric 
Power Co. to supply electricity in bulk to the Corporation electricity 
department, charges being considered too high. 


West Ham.— Application is to be made to the L.G. Board for sanc- 
tion to a loan of £1.500 for water-cooling plant. This loan is to be 
added to an application for £52,000 already before the Board. 

The Borough Treasurer reported at the last meeting of the Council 
having received a letter from the borough electrical engineer (Mr. H. H. 
Couzens) as to proceeding with certain works included in the application 
for loan sanction, and stating that the most important matters appeared 
to be the Silvertown and Stratford extensions. The Borough Treasurer 
asked for instructions, and it was decided that a deputation from the 
Council, headed Бу the Mayor, should interview the President of the 
L.G. Board with a view to obtaining the necessary sanction. 

Mr. Couzens has reported on the question of purchasing meters out of 
revenue, and has given a comparison between the cost to be defrayed each 
year if purchase is made direct from revenue, or on the basis of five years’ 
loan. The figures show that while the average increase over the five 
years’ period by paying direct to revenue on this basis is 30 per cent.. the 
increase for the earlier years is much more, amounting in the first year to 
300 per cent. 


It was decided that in future the cost of meters be charged direct to 
revenue. 

The chairman of the Electricity committee and Mr. Couzens were em- 
powered to accept the most favourable tender for ash conveyers at the 
generating station, The estimated cost is $500. 

In regard to a bulk supply to the Port of London Authority heads 
of agreement have been arranged. 

It has been decided to support the Municipal Electrical Association in 
their efforts to promote a bill to amend the Electric Lighting ( Amend- 
ment) Act, 1909, so as to secure powers to local authorities to supply and 
fix fittings and wires on consumers! premises, and the inclusion of the 
stand-by clause and the clause dealing with “ supply by unauthorised 
undertakers,” which were struck out of the act. 


The borough surveyor has been instructed to obtain prices for 15 fire 
alarms. 

Weymouth.—The L.G. Board have sanctioned a loan of £150 for 
tools, &c., at the electricity works. 


Will, —The will of the late Major Philip Cardew, of Messrs. Preece 
& Cardew, and a director of the L.B. & S.C. Railway, who died on 
May 17 last. has been proved of the gross value of £30,332; net 
personalty £10,925. 


Wireless Telegraph Notes.—It is announced that the traffic over 


the Marconi Wireless service in connection with the Crippen affair 


has reached nearly 100,000 words. 


The interchange of duties between the signal and the wireless 
telegraph branches of the British nautical service has, owing to the 
fact that the telegraph branch cannot reach its full strength for some 
time, occupied the attention of the Admiralty authorities, who have 
directed the following steps to be taken to expedite the wireless 
organisation on board ship to the full extent possible with the number 
and grades of ratings available :— 

1. Every effort is to be made to train young signalmen to take a share 
of the work in the wireless room in conformity with the intention of the 
Admiralty letter issued July, 1908, and. во far as is practicable, ordinary 
deck hands are to be utilised in subsidiary wireless telegraphy duties. 
With daily practice and careful training it should be possible to make in 
any case a proportion of the signal staff competent to take their turn in 
the wireless cabinet. 

2. Commanding officers are also to take steps to secure, if possible, 
further interchange of duties between the wireless and signal statfs by 


employing wireless ratings off watch for two or three hours a day on the 
bridge. It is considered that the ordinary day's work of wireless ratings 
need not necessarily be limited to a maximum of six hours in the wireless 
room, and that a turn of employment on deck would b» of advantage. 

3. In order to afford further relief to the signal and wireless staff, all 
signalling is to be reduced to а minimum, compatible with actual service 
requirements. 

In another column of this issue. an Act is set out which recently 
came into effect in America, providing for the compulsory equipment 
of wireless telegraph apparatus on board certain vessels entering or 
leaving United States ports. А similar measure is before the 
British Parliament, and is being discussed in shipping circles. Ata 
recent meeting of the North of England steamship owners a special 
committee was appointed to draft objections to this mcasure. 

The success which has attended trials of wireless telegraphy on one 
of the Brazilian railways (the Madeira-Mamoré Railway) has led 
to the Minister of Publie Works being authorised to receive pro- 
posals for the installation of three radio telegraphic stations (Marconi 
system) in the Province of Acre, for whieh there may be a public call 
for tenders. | 

We recently reported that the use of wireless te'egraphy by the 
fishing fleet which centres at Grimsby had not proved of the service 
which was anticipated. The owners of a German fleet of fishing 
boats appear to have been more successful, and have employed wire- 
less communications as a means of consolidating their fleet and 
svstematising the catch, at the same time regulating their supplies 
to the markets in such manner as to make them more regular and 
by avoiding gluts of greater value. 

It was to be expected that the most would be made of the oppor- 
tunities afforded by wireless telegraphy on board the ocean liners 
by those who are blessed with a large share of this world’s wealth. 
It is reported that a number of ladies travelling on the liners have 
utilised these facilities Гог“ shopping by wireless," 
lasts there are potentialities here. 

Workhouse Lighting.—-At the meeting of Tipperary Guardians 
last week the chairman referred to a motion standing in his name in 


reference to the borrowing of £2.280 for lighting and heating the 


workhouse, which motion, he said, fell through on account of his 
unavoidable absence, 


While the money 


He saw by the press reports that he was supposed to be under censure 
for handing in such a motion, but a majority of the board had signed a 
form in favour of borrowing the amount. Мг. Lawless (electrical en- 
gineer) had estimated that the total yearly cost of repaying the principal 
and interest on the loan, depreciation and cost of fuel'and wages would be 
£405. 105., whereas the lowest figure to which fuel and gas could be 
brought was £682, so that there was a balance of £277 odd in favour of 
electricity. 

The chairman subsequently gave fresh notice of the motion. 


Wrexham.—The Council have applied for sanction to a loan cf 
£3,345 for extensions of the electricity works. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—Thne “ Age" (Melbourne) states that Melbourne 
Corporation intend to raise а loan of £300,000 for publie works, 
including £86,000 for extensions of the electricity supply under- 
taking. 

For the supply of water from the Hawkesbury river to Hawkesbury 
Agricultural College electric pumping plant has recently been installed 
for the N.S.W. Public Works Department. "The plait includes a Sentinel 
engine coupled to a British Westinghouse dynamo, which supplies current 
for operating “ Bon Accord " centrifugal pumps. The water is pumped 
nearly 4 miles, and the current is transmitted that distance from the 
generator at the college to the motors for operating the pumps at the 
river side. The supply of water thus delivered averages 9,700 gallons 
per hour, 

The * Australian Mining and Engineering Review ? says Мг. G. H. 
Lofts has prepared plans in connection with the projected electric lighting 
and power supply in Ulverstone (Tasmania). and tenders will shortly be 
invited for supply of plant, including two Babcock & Wilcox boilers with 
superheaters, 89 p.H.P. non-condensing engine direct-coupled to a 50 kw. 
440-500 volt dynamo, two balancers and boosters, &с. А 250 cell 
storage battery is also to be installed, and about 36,500 yds. of mains aad 
cables will be require 1. 


Chillagoe (Quecnsland) Council have been approached on the subject 
of lighting the streets electrically. 

Suroa (V.) Shire Coancil have appointed a sub-committee to report 
on the practicability of establishing municipal electricity works. 

Austria-Hungary.—It is stated that Budapest Municipality have 
not been able to come to an agreement for taking over the remainder 
of the concession of the two great. electric supply companies of that 
city, and are consequently considering a project for the erection of 
a third electric power station to be carried on under their own control. 


France.—Consul С. А. Payton (Calais) writes that the harbour 
authorities are arranging a submarine bell at the extremity of the 


east pier at Calais, so that the mail boats, being fitted with telephonic 
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receivers, will be able to direct their course to the entrance of the 
harbour. 

From Boulogne Vice-Consul Farmer reports that there is a 
* Renard " road service between Wimercux and Audresaelles. 

Vice Consul Walker (Lille) states that his attention has been drawn 
to the difficulties experienced at the customs since April 1 by im- 
porters of British machinery, when the new tariff came into force. 
To avoid trouble and possible fines it should be observed that on 
declaration at customs a plan or drawing of the machine must be 
produced. The weight of the machine must be given very exactly, and 
extra change pieces should be packed apart from the machine, and 
declared separately. 


Holland.—The communal authorities of Groenlo have granted a 
concession for the construction of a tramway from Borculo to Winter- 
8wijk, thence to the German frontier. 

Nymegen communal authorities have decided to take over the 
working of the steam tramways and to convert them to electric trac- 
tion at a cost of about £80,000. 

Amsterdam Municipality are purchasing some new machinery 
for their electric power works and are about to enlarge the electric 
tramcar depots. 

A project for the establishment of an electric power station for 
the towns of Deventer and Zwolle has been adopted by Deventer 
Municipal Council. 


Italy.—The Italian State Railways Department, have prepared a 
project for the electrification of about 553 miles of the State Rail- 
ways, and the erection and equipment of hydro-electric works near 
the river Wuocken. 


Japanese Customs Duties.—A publication is issued by the Tariff 
Commission on the effect. which the proposed Japanese Tariff (which 
comes into force July 1, 1911) will have upon British Trade. 

It is stated that taking the 16 leading groups of commodities exported 
to Japan (which accounts for 90 per cent. of the trade) the increases 
since 1895 have been: United Kingdom £4.750,000, or 116 per cent. ; 
Germany £3,000,000, or 300 per cent. ; United States £3,000,000, ог 
1.400 per cent. German progress in Japan is especially marked in iron 
and steel and chemicals, and the United States has advanced mainly in 
iron and steel and machinery. The United States has the predominant 
share of Japanese import trade in electrical machinery ; Germany 
predominates in locomotives and iron bars ; and Gt. Britain in ships and 
in textile machinery. 

According to Japanese trade returns the average duty collected on 
dutiable goods from all countries in 1909 was 16 рег cent. An examina- 
tion of items representing over 85 per cent. of these imports shows that 
if the new tariff comes into force without amendment the average rate of 
duty on dutiable goods from all countries will be increased to 23 рег 
cent., or nearly one-half. On United Kingdom imports alone the 
average rate will be increased from 103 to 173 per cent., or two-thirds. The 
dutiable imports from the United Kingdom are about one-third of the 
total from all countries. The United Kingdom, however, sends about 
one-half of the articles which have to bear the principal increases of duty. 
Thus the amount of imports from the United Kingdom likely to bo 
excluded under the new tariff is estimated at between one-third and one- 
half of the total of 20 million yen. 

Amongst the proposed new duties are the following (present duties 
shown in parentheses) :—Incandescent lamp filaments, 20 per cent. (30 
per cent.) ; electric batteries (other than accumulators and dry batteries), 
25 per cent. (20 per cent.) ; steam turbines, 20 per cent. (15 per cent.) ; 
dynamos combined with steam turbines, 20 per cent. (15 per cent.) ; 
motive machinery (n.o.p.), 20 per cent. (15 per cent.) ; gas engines 26-4 
per cent. (15 per cent.) ; motors 28-4 per cent. (15 per cent.). 

Statistics appended to the publication show that amongst the imports 
to Japan in 1909 from the U.K. and from all other countries were the 
following :—Submarine and underground cables, British, £20,000, other 
countries, 537.000; insulated wire £109,000 and £155,000; parts of 
electric cars, £36,000 and £115,000 ; steam engines £59,000 and £72,000 ; 
gas, oil and hot air engines £30,000 and £39,000; steam turbines £4.000 
and £24,000; electric machinery £84,000 and £300,000; steam boilers 
£86,000 and £93,000. 


Russia.— Mr. C. S. Smith, British Consul-General at Odessa, has 
written an interesting note on the subject of the advantages and 
disadvantages of exhibiting machinery at Russian exhibitions, The 
general trend of Mr. Smith's remarks go to show that the game 13 
not worth the candle. The expenses of exhibiting in Russia appear 
to be very heavy without showing any adequate rcturn. 


U.S. Compuisory Wireless Act.— Following is a copy of the Com- 
pulsory Wireless Act recently passed by Congress (and formally 
approved June 24, 1910), and which has now become law in the 
United States :— 

Е Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled, ‘That from and after 
July 1. 1911, it shall be unlawful for any ocean-going steamer of the 
United States, or of any foreign country, carrying passengers and carry- 
Ing 50 or more persons, including passengers and crew, to leave or attempt 
to leave any port of the United States unless such steamer shall be 


equipped with an efficient apparatus for radio communication, in good 
working order, in charge of a person skilled in the use of such apparatus, 
which apparatus shall be capable of transmitting and receiving messages 
over a distance of at least 100 miles, night or day : Provided, that pro- 
visions of this Act shall not apply to steamers plying only between ports 
less than 200 miles apart. 

(2). That for the purpose of this Act apparatus for radio-communica- 
tion shall not be deemed to be efficient unless the company installing it. 
shall contract in writing to exchange, and shall, in fact, exchange, аз far 
as may be physically practicable, to be determined by the master of the 
vessel, messages with shore or ship stations using other systems of radio- 
communication. 

(3). That the master or other person being in charge of any such vessel 
which leaves or attempts to leave any port of the United States in viola- 
tion of any of the provisions of this Act shall, upon conviction, be fined 
in a sum not more than $5,000, and any such fine shall be a lien upon such 
vessel, and such vessel may be libeled thereafter in any district of the 
United States within the jurisdiction of which such vessel shall arrive or 
depart. and the leaving or attempting to leave each and every port of the 
United States shall constitute a separate offence. 

(4). That the Secretary of Commerce and Labour shall make such 
regulations as may be necessary to secure the proper execution of this 
Act by collectors of Customs and other officers of the Government. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Aberdeen.—The accounts of the tramways department for the year 
ended May 31 last show capital expenditure £353.078. against which 
£37,250 has been appropriated for depreciation. £28,399 contributed 
to sinking fund, £103,601 placed to renewal account, while the 
amount paid out of revenue for preliminary and Parliamentary ex- 
penses and written off property is £7,658. | 

Revenue was £71,121 (decrease £559), including traflic receipts £70,078, 
of which £64.688 was received on Corporation cars and £5,390 on the 
Suburban Co.'s cars. Working expenses were £40,452 (increase £257), 
gross profit was £30,670. Interest, commissions and stamp duty re- 
quired £8,574 and sinking fund £3.858.. The amount provided for depre- 
ciation was £3,370, while £214 was written off property and £14,654 placed 
to renewal account. 17,156,050 passengers were carried and 1,585,137 
car-miles гип. Total income was 10-774. por car-mile, working costs 
6-13d.. gross profit 4-64d.. and the net balance of £14,654 (after payment 
of interest, sinking fund, &c.) was equal to 222d. Current consumed was 
1-18 units рег car- mile, the eost per unit was 1.084. and the cost of current 
per ear- mile 1-27d. | 

The report of the general manager, Мг. В. S. Pilcher, states that the 
Highland and Agricultural Show last year accounts for £500 of the 
difference in revenue. At the beginning of the year all the cars were 
equipped with meters, and £571 was saved by this means. Corrugations 
are beginning to appear on all the rails. and it is noticeable that where the 
speed of cars is increased the corrugations get gradually worse. Car- 
borundum blocks have been fitted to a car, and it is found that corruga- 
tions are easily ground out by running this car backwards and forwards. 


Bath.— Тһе accounts of the electricity department for the year 
ended March last show capital expenditure £164.945 (increase £951), 
The total amount borrowed is £162.698 and £47.710 has been repaid 
or set aside for repay ment. 

Revenue was £19,651 and working and general expenses £10,460, leav- 
ing gross profit £9,187. After writing off £4. 135. 7d. for bad debts, 
£1,601 was brought from suspense fund to meet the balance brought for- 
ward from last account, and £882 has been taken from reserve to meet 
interest, sinking fund contribution and £128 charged for depreciation, 
a debit balance of £580 being carried forward. 1.752,420. units were 
generated. 409.392 supplied to public lamps, 9,120 by contract. and 
955.177 to private consumers by meter. The total maximum demand 
was 1,101-6 kw. There are 187 аге and 62 incandescent lamps for publie 
lighting. 

Bradford.— The profit on the electricity undertaking during the 
past year was £7.399 (compared with £2,146 the previous year). In- 
come was £3.740 more, and working and administrative expenses 
£1,284 less than in the previous year. Interest and sinking fund 
charges were £55,136 (decrease £230). 

The city electrical engineer (Mr. T. Roles) states that the increase in 
income was almost entirely duc to current supplied for power and to bulk 
supply consumers, and it is hoped that the further reduction in charge 
recently made to this class of consumers will increase the connections and 
thus further increase the revenue. 


Epsom.—The accounts of the electricity undertaking for the 
year to March last show capital expenditure £39,507 (increase £2). 
£10,166 has been repaid out of £39.242 borrowed. 

Revenue was £5.358 and expenditure £2,427, and after allowing £27 
for bad debts and allowances the gross profit. was £2,003 (compared with 
£2,064 on previous year) Loan charges were £2.718 (against £2,744) 
and there was a net profit of £185, compared with a deticit of £680 оп 
previous. year's working. Units generated were £209,283 (compared 
with 276.393), public lamps took 109,948 (106,588) and private con- 
sumers 140.932 (115.535). The total maximum demand was 108 kw. 
(196 kw.). The number of (equivalent) 8 е.р. lamps connected for 
private consumers is 18,111. 
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Hove.— The accounts of the Corporation’s Aldrington electricity 
supply undertaking for the year ended March show capital expendi- 
ture £9,314 (increase £294), loan outstanding £7,905. 


Revenue was £746, working and general expenses were £590, balance 
carried to net revenue account £156. Capital charges were £561, so 
that the net deficit is £404. The units purchased from Brighton Cor- 
poration were 41.407; public lamps used 7.525 and private consumers 
30,914. The total maximum supply demanded was equal to 35:5 kw. 


Tonbridge.—The accounts of the electricity department for the 


year ended March show total capital exnended of £25,887, an increase 
of £1,007 on the vear. 


Income from the sale of current by meter was £2,656 and from public 
lighting £622, the total receipts being #3.444. Working expenses were 
£1,742, leaving a gross profit of £1,701 to meet. interest £(7819) and. 
sinking fund instalments (£028). The net deficit was £16, against £199 
243.302 units were venerated ; 193,403 units were sold (145.810 to private 
consumers and 47,683 supi lied to public lamps). The total maximum 
supply demanded is 157 kw. (against 133 kw.). 

Tunbridge Wells.—Correction.—In the note on page 664 of our last 


issue the price of current for lighting was stated to be 47d. This 
should be 434. 


TRADE NOTES AND NOTICES. 


msan meae 


TENDERS INVITED. 


Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z.. up to noon Dec. 15, 1910. for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay. 
Gisbome, Саре Farewell. Sumner (near Christchurch) and Вай. 
Specification, conditions, &с., at the office of the Superintendent. of 
Electric Lines, G.P.O., Wellington. and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W., and also from Messrs, 
В. W. Cameron & Co., 23. South William-street. New York. and Mr. 
Н. Stephenson Smith, 244, California-street, San Francisco, Cal. 
Tenders must state the name of the country in which the apparatus, 


&c.. will be manufactured. Further particulars are given in an 
advertisement. 


Lonpon County Council invite tenders for the covering with 
asbestos tape of certain electric cables in manholes in the south of 
London. Specification, drawing. form of tender, &c., from the Clerk 
of the Council, Spring Gardens, S.W. Tenders must be in by 11 a.m. 
Aug. 30. See also an advertisement. 

Lonvon County Council also invite tenders for wiring and fitting 
for electric lighting of the second section of the central car repair 
depot, Woolwich-road. Specifications, &c.. from the Clerk of the 


Council, County Hall, Spring-gardens, S.W. Tenders by 11 a.m. 
Tuesday, Aug. 30. 


Tenders are invited for supply to the Corporation of the City of 
MELBOURNE of 4,840 vds. single conductor lead-covered cable, 
suitable for use on a circuit having a working pressure of 460 volts, 
and 880 yds. concentric lead-covered cable for use on a circuit having 
a working pressure of 2.000 volts. Specifications, forms and con- 
ditions from Messrs. Mellwraith, Melacharn. & Со. Proprietary 
(Ltd.), Billiter Square-buildings, London. E.C., to whom tenders by 
noon Tuesday, Aug. 23. See also an advertisement. 


Tenders are invited up to Sept. 7 for supply cf battery material and 


glassware to the Postmaster-General’s Department in QUEENSLAND, 


Tendcr forms and specitications from the Official Secretary in Great 


Britain of the Commonwealth of Australia, 72, Victoria-street, 
London, S.W. See also an advertisement. 


Tenders are invited up to Sept. 20 for the supply of telegraph and 
telephone material to the Postmaster-General's Department in 
Vietorta (Australia). 


Commonwealth Office, 72, Victoria-street, London, S.W. 


Nee also 
an advertisement. 


The Burgemeester en Wethouders van AMSTERDAM announce that 
on Aug. 22, 1910, the Corporation will receive tenders for delivery 
and erection of a 6,000 kw. steam turbo-generator unit for the Cor- 
poration electricity works, Specification (in German), price Fl.2.50) 
and further particulars from the Gemeente- Electriciteitswerken, 


Hoogte Kadyk 200, Amsterdam, Holland. See also an advertise- 
ment. 


NEwPORT (Mon.) Electricity and Tramways committee invite 
tenders for supply of carbon filament electric lamps, radiator lamps 
(British made), flame arc lamp carbons for Excello and Oliver type 
lamps, and a.-c. and d.-e. two-rate and prepayment meters, during 
the ensuing 12 months. Specification and schedule from the 
borough electrical engineer and tramway manager, Mr. Н. Collings 


Bishop, M.LE.E. "lenders to the Town Clerk, Town Hall, New- 
port, Mon., by first post Aug. 15. 


~ 
x 
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Tender forms and specifications from the 


.OrpHaM Surveyor's and Tramways committee require tenders by 
Aug. 17 for materials and labour (except electrical equipment) 


required in construction of a tramway. Forms, &c., from the 
Borough Surveyor. 


‘CHELMSFORD Education committee want tenders by Aug. 31 for 


electric light wiring at Trinity-road school. Forms, &c., from Mr. 
W. H. Pertwee, London-road, Chelmsford. 


SALFORD Tramways Committee want tenders by 10 a.m. Aug. 15 


for supply of 500 tons of steel tramway rails. Specification, &e., 
from general manager. 


DUNDEE Corporation want tenders by 10 a.m. Aug. 8 for supply 


of 45 tons of steel tramway rails. Specifications, &c., from City 
Engineer. 


SouTH SHIELDS Corporation require tenders by Aug. 8 for the 


supply of a travelling crane for the tramear depot. Particulars from 
the Manager and Engincer. 


Tenders are required by 11 a.m. Aug. 9 for erection of CHISWICK 


telephone exchange. Specification, &c., from Mr. J. Rutherford, 
Н.М. Оћсе of Works, London, S.W. 


BEerrasr Harbour Commissioners want tenders ћу Aug. 10 for 
the supply of 22 electric flame are lamps. — Specitication, &c., from 
the harbour engineer, Mr. W. Redfern Kelly. 


Tenders are invited for the supply of 3 tons 2 cwt. of bare h.d. 
copper cables to the Corporation of MELBOURNE (Australia). Speciti- 
cations form of tender, &c., from the Agents of the City Council, 
Messrs. Mellwraith, McEacharn & Co., Proprietary (Ltd.), Billiter- 


square-buildings, London, E.C., to whom tenders by noon, Aug. 16. 


The Deputy Postmaster-General, BRISBANE, will receive tenders 
until noon Sept. 7 for supply of glass cells, corks and tubes and 
porous cups for batteries, battery material, chemicals, &e. Speci- 
fications. &c., from the High Commissioner for the Australian Com- 
monwealth. London. Local representation is necessary. 

The Deputy Postmaster-General, MELBOURNE (Victoria), will 
receive tenders until 3 p.m. Aug. 30 for supply of electrical sundries, 
insulators, wire and sulphate of magnesia. Local representation 
necessary, Further particulars from 72, Victoria-street, London, S.W. 


The Turkish Ministry of Commerce and Public Works want tenders 


by Oct. 28 (Nov. 10) for а concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. А deposit 
of £13,500 (sterling) is required with each tender. 


Local representa- 


tion is essential. Copy of specification (in French) may be seen at 


13, Basinghall-street, London, E.C. 


The Italian State Railways Administration, 16, Via Ludovici, Коме, 
want tenders by Aug. 22 for supply of 584,000 common carbons for 
arc lamps. Only firms on list kept by administration are generally 
allowed to tender. Local representation is practically necessary. 

Tenders will be received at Spezia and Venice until 11 a.m. Aug. 
13 for supply of electric wires and cables to the ITALIAN STATE КАП 
ways Administration, Specification (in Italian) at 73, Basinghall- 


street, London, К.С. Only firms on Government list are usually 
allowed to tender. 


The Direction Générale des Ponts et Chaussées, 38. rue de Louvain. 
Brussels, want tenders by Sept. ог supply and erection of four 
electric travelling cranes on the tidal quay at OstTEND. The condi- 
tions are set out in ** Cahier des Charges," No. 54 of 1910, which may 


be obtained (price 4d.) from the Bureau Central des Renseignements. 
15, rue des Augustins. Brussels. 


The directorate of the Austrian State Railways, Vienna, will open 


tenders on Aug. 7 for the erection and equipment of electricity supply 
works at PAnbUB172 (Austria). 


LovReNcO Marques Harbour & Railway Board want tenders һу 


2:30 p.m. Sept. 5 for supply of seven electrice 5-ton quay cranes and 
one electric 10-ton quay crane. Conditions, specitications, &e. (on 
deposit of 40/6) and English translation of conditions (29/3) from 
the Direcção dos Caminhos de Ferro Ultramarinos. Lisbon, from the 


Railway & Harbour Board, Lourenco Marques, or from their agent 
at- Johannesbury. 


TENDERS RECEIVED AND ACCEPTED. 


St. Paneras (London) Council received the following tenders for 
21 flame arc lamps :— 


Union есте Co. (Ezcello), (accepted) £916. 11 8. ; Electrical Co. (ten- 
der incomplete, carriers not included), £86. 133. 6d. ; Foster Are Lamp & 
Eng. Со. (did not supply sample lamp), £116. 7s. 6d. ;: Abbey Electric Co. 
(no carriers included, tender incomplete), £165; Are Lamps ( Ltd.) (more 
substantial carrier £60 extra). £183. Ns. ; Gilbert Arc Lamp Co., £154: 
Beck Flame Lamp Co. (the tenderers suggested that present carriers will 
be suitable, but this was not found to be sv), $189; Maxim Lamp Works. 


£210; Johnson & Phillips, £213; Crompton & Co. (arbitration clause 
and penalty objected to), £222; Oliver & Co. (includes London Electric 
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Firm’s lowering gear; if no gear then £220), £250; General Electric Co., 
£300; British Westinghouse Co., £308 ; Jandus Arc Lamp & Electric Co., 
£315. 9s. 6d. 


The engineer-in-chief (Мг. 5. W. Baynes) reported that he had kept the | 


lamps in the seven lowest tenders whieh complied with the specification 
under observation for some weeks—the Davy, Gilbert, Beck. Maxim, 
Johnson & Phillips, “ Excello " and Crompton. Не found the“ Excello," 
Crompton and Johnson & Phillips lamps the most suitable for the Coun- 
cil’s purposes, and of these three he recommended the “ Excello ” as the 
one which should be accepted. especially as this lamp had been in use out. 
side the Council's showrooms for nearly four years with marked success. 
The following tenders were reccived by St. Pancras (London) 
Council for an additional boiler at King's-road generating station :— 
Edwin Danks & Co. (accepted), £2,600 (cost of re-erecting if required, 
£200), alternative, £2,400 (£49); Hawksley, Wild & Co., £3.081 (£70) : 
Babcock & Wilcox, £3,200 (£70) : Clarke, Chapman & Co., £3,260 (£100). 
Mr. Baynes' report on the tenders gave the relative grating and super- 


heating areas of the boilers quoted for, and advised that the lowest offer 


be accepted. А communication had been received from Babcock & 


Wilcox stating that, for the efficiency guaranteed by Messrs. Danks it 
was essential to adopt the system of baffling. which is a subject matter of 


a patent of theirs for the type of boiler offered, and the firm considered it 
advisable to inform the Council that Messrs. Danks & Co. had recently 


issued a publication copying their marine type boiler and embodying a 


patent of theirs, and they had accordingly entered an action for infring- 
ment against E. Danks & Co., who, however, had given a satisfactory 
indemnity, and have agreed that 45 per cent. of the contract. money 
should be retained by the Council until all patent rights were legally 
decided. 

Ealing Council have received the following tenders for supply and 
erection of surface condensing plant. 


Willans & Robinson (accepted).......... eec PRSE £2,095 
Browett, Lindley & Co.......... и а | 9,700 
Cole, Marchent & Morley п.п... 2,605 
Davenport Engineering Co............. £2,410 and £1,084 10s. 
J. P. Hall & Sons она 2.385 
Mirrlees- Watson Co. ............... "MT 3,050 
L. Schwarz & Со ааа .... £3,308 and £2,529 
I. Storey & Sons.......... sees. а eli peel al cian Otte 3.141 
(3. & МОЙ соо — — aeons 3,670 
West London Engineering Co................ "nr 1.965 
Worthington Pump Co. „о... £2,730 and £2,160 


Ledward & Beckett (evaporative condenser)........-...-- . 7,100 

Grimsby Council have accepted the tender of Accumulator In- 
dustries (Ltd.) for supply of metallic filament lamps for street light- 
ing, and that of Е. A. Hall for fixing two 18 in. fans in the Council 
chamber at £20. 2s, 64. 

Leyton Council have accepted the tender of Headland & Headland 
(at £9. 10s.) for supplying tantalum lamps of 32 c.p., each, and an 
order has been placed with the Electrical Joint Box Co. for 25 
additional public lighting lanterns. 

Littleborough Council have accepted the tender of W. T. Henley's 
Telegraph Works Co. for h.t. feeder cables, lt. distributors, road 
work, &c., and for transformer kiosk with transformers and equip- 
ment and switchgear in sub-station. 

Stoke-on-Trent Council have accepted the tender of the Sloan 
Flectrical Co. for 1,000 pairs of Excello flame are lamp carbons at 
£20. 4s. 2d. 

The North Riding of Yorks Council have accepted the tender of 
Cox-Walkers (Ltd.) for telephones at Northallerton County Hall and 
police buildings, 

West Ham Council have placed an order with the British Thomson- 
Houston Co. for a Tirrill regulator at £83, and with the British West- 
inghouse Co. for switehgear at £573. 

Beckenham Council have accepted the tender of O. Jones & Co., for 
wiring Alexandra Schools at £202. 

Luton Council have accepted the tender of Clarke, Chapman & 
Co., for a watertube boiler and su perheater, with stoker, at £1,617. 

Hendon Council have accepted the tender of Waring & Gillow for 
wiring the Council's offices, 

Rotherham Education committee have accepted the tender of 
Hall & Matthews for wiring the South Grove schools at £117. 

Rugby Council have accepted the tender of W. T. Henley's Tele- 
graph Works Co. for cables. 

_ Bridlington Council have accepted the tender of the British West- 
inghouse Co. for 12 months’ supply of metal filament lamps. 

| The Chloride Electrical Storage Co. are supplying a battery and 
Entz booster equipment for Delagoa Bay. | 


BUSINESS NOTICES. 
ane J. R. Fox the younger and Arthur Brooke (trading as Fox & 
h .), electrical engineers, Victoria Garage, Bradford-road, Batley, 
ave dissolved partnership, Debts by Mr. Brooke 
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The telegraphic address of Mr. D. Jaroslaw, of 5. George-street, 
Tower-hill, London, E.C., is now '* Splittings London." 
The Dowson & Mason Gas Plant Co. (Ltd.) has been formed to 


combine the business of the Dowson Co. with that of the Mason Co., of 


Manchester. The Dowson gas plants will still be used for engine 
work, and the Mason furnaces and producers will be used for furnace 
work. The works of the combined company will be at Levenshulme, 
Manchester. and the London office will be continued at 39, Victoria- 
street, Westminster. Мг. Dowson will act as engineer and managing 
director of the combined business. 

We are asked to state that Mr. E. P. Allam has disposed of his 
entire interests in the Premier Electric Control (Ltd.), and has now 
no connection with the company. 

The London offices and showrooms of the British Home & Office 
Telephone Co. have bean removed from 6, Holborn-viaduct to 15, 
and 17, City-road, E.C. 


Plant for Sale.—Two gas driven alternator sets of 250 kw. cach 
are advertised for sale. 

Patents Development.— The proprietors of patents No. 23,878/1900 
for ** Inprovements in process of and mechaniam for separation of 
conductors from non-conductors,’ and №. 29,363/1904, for 
* Improvements in and relating toe'ectrical measuring instruments,” 
desire to enter into arrangements for exploiting same in this country. 
Communications to Messrs, Haseltine, Lake & Co., 7 and 8, South- 
ampton buildings, London, W.C. 

The proprietor of patent No. 21,299/1907, for a “ System of 
directed wireless telegraphy,” desires to arrange by licence or other- 
wise for the manufacture and commercial development of the inven- 
tion in this country. Address Messrs. Herbt. Haddan & Co., 31 and 
32, Bedford-street, London, W.C. 

The proprietor of patent No. 18,565/1906, relating to “‘ Electrodes 
for secondary batteries," desires to license British manufacturers to 
work the patent in Great Britain, and he is also willing to consider 
propositions for the sale of the patent. Address Messrs. Boult, Wade 
& Tennant, 111 & 112, Hatton-garden, London, Е.С. 

The proprietor of Patent No. 27,006/1906, relating to “‘ Apparatus 
for producing oxides of nitrogen by electrie process," desires to enter 
into arrangements for exploiting same in this country. Particulars 
from Messrs. Wheatley & Mackenzie, 40, Chancery-lane, London, 
W.C. 

Science at the Japan-British Exhibition.—In connection with our 
note on this subject last week Messrs. H. Tinsley & Co. point out that 
the double wattmeter, phase shifting transformer and alternate- 
current potentiometer there shown were made by them and were 
largely designed and developed in their shops. The same firm is 
responsible for the manufacture of Dr. Drysdale's current potentio- 
meter. 


CATALOGUES, &oc. 

SIEMENS’ ELECTRO-MEDICAL APPARATUS.—A recent catalogue of 
Messrs, Siemens Bros. & Co. deals with “‘ The Skiafax." The appa- 
ratus described therein is a simple and inexpensive fixing and hold- 
ing device for securing the head and all the parts of the body in any 
desired position during X-ray treatment. It should meet a long-felt 
want, in that in the majority of cases it entirely supersedes sand 
bays, pillows, straps and other inefficient methods of holding, in- 
volving considerable trouble and time in their preparation for use. 
A supplement (No. 4) deals with ‘‘ X-ray Outfits with Rotating 
High-tension Rectifiers.” This supersedes one of similar title dated 
April, 1909, and describes and illustrates new and improved patterns 
of these modern X-ray outfits, which are claimed to be superior to 
any other similar form of outfit now on the market. Another 
supplement (No. 10) is entitled ` Universal Electro-medical Appa- 
ratus," and describes apparatus which has been designed as a result 
of long experience in connection with medical applications of elec- 
tricity for cautery, faradisation, galvanisation, galvano-faradisation, 
light, &c. It combines all these applications in a handy and portable 
form, its chief qualification being that it is entirely ‘‘ earth free," 
“ Tantalum Dental Instruments " are dealt with in the last of a 
series of pamphlets. These instruments are made of pure tantalum 
metal with the usual steel handles. "They are particularly suited for 
certain specific dental purposes on account of the fact that they are 
not affected by any re-agent met with in dental practice, being 
attacked by only one acid—hydrofluoric acid. In consequence, they 
may be used with all silicate cements without being affected by the 


cements or staining them, as is the case with steel instruments. In 
addition, they are very hard, and sufticiently elastic to enable them 


to be made fine enough to penetrate into difficult positions, which 


is not the case with agate and ivory, as frequently used with silicate 
cements, 
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BITUMEN CABLES AND Міміма Accessories.—The British Insu- 
lated & Helsby Cables have issued а catalogue dealing with this sub- 
ject. wherein is to be found just the r2quired information on cables, 
both for power and telegraph and telephone work ; on cable acces- 
sories, such as drum stands, shaft cleats, cable suspenders and joint 
boxes; and оп switches, switch fuses and watertight fittings. 
Details are given of electric haulage locomotives, tramway fittings 
and accessories for overhead electric power work generally. Ex- 
ploders, mining bell apparatus and telephone instruments are also 
dealt with. The catalogue should be in the hands of all mining 
engineers, representing as it does the methods by which this class of 
work should be carried out. 

MOTOR CoaACHES AND LOCOMOTIVES FOR SINGLE-PHASE RAIL- 
ways.—An interesting brochure is to land from the Allgemeine 
Elektrizitits Gesellschaft of Berlin containing what is practically 
an historical account of the single-phase motor in its application to 
railway working. The booklet should be especially interesting 
when studied in connection with the Papers which have been read 
during the past week before the Institution of Mechanical Engineers, 
Excellent illustrations are given of various types of single-phase 
motor cars and locomotives made by the company. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

A first and final dividend of 7s. 3d. will be payable on Aug. 11 at 
10, Acresfield. Bolton, to creditors of Joseph Platt and Richd. Bleas- 
dale, electrical engineers, Victoria-square, Bolton. 
> The first meeting of creditors of Harold Bristow, electrician, &с., 
368. Hessle-road, Hull, wil! take place on Aug. 4 at York City Bank- 


chambers, Lowgate. and the public examination on Aug. 15 at the 
Town Hall, Hull. 


The discharge of A. J. Hollington, electrical engineer, of 37. Wal- 


brook, E.C., has been granted, subject to a judgment for £25 to be 
satisfied within a month. 


The Neware Lamp Synd. (Ltd.) is being wound up voluntarily. 
Mr. J. С. Young, 9, King William-street, London, E.C., is liquidator. 
The Crystalate Mfg. Со. (Ltd.) is being wound up voluntarily for 


reconstruction, Mr. P. Warnford-Davis and Mr. J. р. Bell, both of 
G14, Fore-street, London, E.C., are liquidators, 


Deed of Assignment.—-A dividend is to be declared under a deed of 
assignment executed on August 17, 1909, by Wm. G. Stillman and 
Hy. А. Stonh-un, electricians, Mount Ephraim. Tunbridge Wells. 


(Claims to Mr. W. D. Goatly, 11, Old Jewry-chambers, London, E.C., 
by August 22 
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COMPANIES' MEETINGS AND REPORTS. 
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Anglo-American Telegraph Со. (Ltd.) 


The half-yearly meeting was held. on Friday last, Мг. В. H. BENSON 
presiding. | | 


The SECRETARY (Mr. T, H. Wells) read the notice convening the 
meeting and the auditors’ report. 

Mr. В. H. BENSON said tlie shareholders would be sorry to hear that the 
chairman of the company, Мг. Bevan. was too unwell to be present. The 
traffic receipts, as compared. with those of last vear, showed an increase 
of £7,000, but. the amount earned by the ss. ©“ Minia” being £10.300 less 
than in the corresponding period, there was, including other items, a net 
decrease of receipts of £2,810. The figures, after all, were for the half 
year only. The more important accounts were those which would be 
presented next January for the half-year which ended on Dec. 3]. 
He had to touch upon a matter of general policy, and in order to make it 
intelligible it was necessary to shortly recapitulate the strategic position of 
Atlantic cables. There were to-day 16 cables laid between Europe and 
America controlled by four different competing parties. Seven out of 16 
cables, including the four which the company owned, were in partnership 
for the purpose of mutual assistance and better service to the public. 
One of their partners was the Direct Company owning one cable; the 
ather was the Western Union Telegraph Co., which, besides two cables, 
owned some 1.400.000 miles of land lines in North America. Similarly 
the Commercial Cable Co., with five cables, owned the Postal Telegraph 
Co., with 330.000 miles of land lines reaching the most important cities, 
In addition to the Western Union and Postal Companies, which were 
telegraph companies only, there had grown up a still more powerful com- 
pany, the American Telephone & Telegraph Co., with over £100.000,000 
sterling of capital and surplus, and which pays 8 per cent. dividend on 
£50,000,000 to £60.000,000. capital stock. Last winter that great 
' company became interested financially in their partner, the Western 
Union Telegraph Со. There were businesses in which competition, so 
dear to the Anglo-Saxon heart, failed to produce the most economical 
results. The telephone, telegraph and cable business was an instance. It 
happened that the chairman of the American Telephone & Telegraph 
Со. was in England during the month of May on a holiday, and while he 
was here he gave the order to lay another cable in the Atlantic. The 
board viewed with great interest this order for a new Atlantic cable 
given by the chairman of a powerful and independent company which 


which had gone to the trams, but would also be of general 


owned over 10,000,000 miles of land wires, of which 1,800,000 miles 
were trunk lines available for telegraphs as well as telephones. They 
were glad to find that there was no question of introducing more competi- 
tion into the ocean business, and in fact the order for the new cable, 
although given by the chairman of the Telephone Company, was given 
with the intention of using it on behalf of their friends and partners the 
Western Union Telegraph Co., and in anticipation of their coming 
to terms. The prime object of this move was greater efficiency and a 
better service to the public to be followed by a larger business, less 
friction, and finally greater economy of operation. Whereas in 1896 (a 
year of extreme depression) the total revenue was £324,899 gross and 
£185,500 net, last year it was £426,753 gross and £255,644 net. Though 
the increase was encouraging, during those 14 years the general business 
of America had increased in greater ratio still, and, although our staff 
transmitted more than 24 per cent. more traffic than in 1908, and during 
the six months under review 40 per cent. more than in the corresponding 
period last year. they had not, nor had their partners, the Direct and the 
Western Union, under existing conditions and arrangements, profited as 
much as they were entitled to expect in the total increase of cable 
traffic. It was possible that if they succeeded in identifying their interest 
with that of the American Telephone & Telegraph Co. they might 
participate more largely henceforward in the growth of the business. 
The board were unanimous in desiring an agreement on the basis of not 
jeopardising present dividends and of securing besides a fair percentage of 
whatever increase of cable business the future might bring forth. They 
also wanted more unity of management, and complete harmony of the 
component parts in the organic whole. If this could be accomplished, 
and a better service offered, the board had no doubt that the publie 
would respond by giving the company more messages. Their company. 
the Anglo, was agreed on principles with the American Telephone & 
Telegraph Co., but not yet on details. There was still much to be done. 
They were partners with the Direct Company and the Western Union, 
under an agreement which lasted for 10 more years, and no modification 
of it could be made without everybody's consent. If they succeeded in 
defining the community of interest between the four parties concerned and 
reached an agreement, it would be put into print and submitted to the 
shareholders,who would then be able to discuss it, and accept or reject it. 
Until then he suggested that they should refrain from putting questions 
which he could not answer, especially in the chairman's absence, fcr it 
was to Mr. Bevan that they owed the conduct of these negotiations. He 
hoped that, if they resulted in agreement, Mr. Bevan would himself be 
there in the best of health to submit them to the shareholders. 
Mr. Н. S. LEON seconded the motion for the adoption of the directors 
report, and 
Mr. J. D. SANTILHANO having assured the chairman of the support 


of the Dutch shareholders in regard to the proposed agreement, a short 
discussion followed and the report was adopted. 


London, Brighton & South Coast Railway Co. 


At the shareholders! meeting on Wednesday the chairman (the Earl of 
Bessborough, C.V.O., С.В.) referred in terms of regret to the death of 
Major P. Cardew, who was a member of the board. There had been an 
increase of over 2.000,000 passengers and а net increase of £50,282 т 
gross revenue. The total increase in expenditure was £35,038, and the 
balance to net revenue was increased £15,244. Locomotive power ех: 
penses showed an increase of £9,092, but the item comprised both steam 
and clectric working, and the increase might be attributed to the cost of 
electric current. The institution of electrical working, particularly on 
the system they had adopted, was admittedly a big experiment. И was 
not thought advisable to embark any of their own capital in erecting а 
generating station, and, therefore, they made arrangements. with the 
London Electrie Supply Согра. for the supply of energy. А first only 
a small quantity was required, and without experience on either side tt 
was difficult to arrange a very close contract. but now it had been decided 
to extend the system, and they had been able to revise the arrangement 
upon a very favourable basis, the working of which would produce a sub- 
stantial decrease in the cost of current. The directors’ report referred to 
the continued success of the electrical train services on the South London 
Railway, and the chairman said that a further portion of the suburban 
railways was now in course of equipment for electrical working. Не told 
them in February of the large increase in the number of passengers which 
had taken place even at that early stage of the South London services. 
and he was glad to state that that progress had been uninterrupted, whilst 
there was still nothing but praise for the system from the mechanical 
point of view. It was too early to say much about the comparative cost 
of electrical and steam working, but, so far as could be foreseen, there was 
nothing else likely to throw any extraordinary expense upon them. In 
those circumstances the board felt sure the proprietors would endorse Из 
decision to extend the system. | 

The present extension scheme consisted of the equipment of the railway 
from Peckham Rye, where a junction was made with the South London 
Railway, through Tulse Hill to the Crystal Palace, and from Battersea 
Park, where the South London Railway was joined again, through Clap- 
ham Junction, Balham and Streatham Hill to West Norwood, where the 
first-mentioned line was met. These lines formed a very important part 
of the company’s suburban system, and served some of its most populous 
districts, most of which were intersected by the London County Council 
tramways. The improved services which electrification would make pos 
sible could not fail not only to bring back to the railway some of the trafhe 


benefit to the 
districts and in all probability produce entirely new business. Moreoveh 
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the scheme would be of considerable advantage to the Crystal Palace, and 
the board had special regard to it at this moment because of urgent repre- 
sentations for improved services which had been made by the promotors 
of the Imperial Pageant, which it was proposed to produce at the Palace 
in the spring of next year, and the contracts for the railway works were 
fixed to be completed by that time. Whilst giving full credit to the 
elevated electric for its part in increasing the number of passengers, of 
which it accounted for nearly 1,750,000, he might point out that there had 
been a substantial gain also in the number conveyed on their main line. 

Mr. DINGWALL (shareholder) congratulated the board upon the suc- 
cess of the electric working and upon the generally satisfactory character 
of the report and accounts, which were then adopted. 


BAKER STREET & WATERLOO RAILWAY CO. —The gross reccipts for the 
half-year ended June 30 amounted to £93,891. 3s. 10d., an increase of 
£2,380. 18s. 2d. on the receipts for the corresponding half of last vear. 
The working expenses were £42,078. 15s. Id., a decrease of £145. 142. 5d. 
After providing for interest, rents and preference dividend, and reserving 
£4,000 for contingencies and renewals, £21,973. 14s. 9d. is available for 
dividend, and the directors have decided to pay a dividend at the rate 
of 3 per cent. per annum on the “А " ordinary shares and a dividend at 
the rate of 2 per cent. per annum on the “ B” ordinary shares, leaving 
£2,869. Is. Ud. to be carried forward. The number of passengers (in- 
cluding workmen and season ticket holders) wes 14,807,736, against 
14,325,065 ; the average receipt per passenger was 143d., against 1-46d. ; 
the train mileage was 613,316, against 637,202; and the car mileage 
1,549,918, against 1,918,562. 

BLACKPOOL & FLEETWOOD TRAMROAD CO.— The directors’ report 
for the half-year ended June 30 states that the balance of profit (includ- 
ing sum brought forward from previous half-year and after providing for 
debenture interest) is £5,277. 165. 44. A dividend at the rate of 4 per 
cent. is proposed. Passengers carried were 997,574, total receipts 
£11,997. Os. 1d., and car-miles run 221,356}, compared with 232,407 т 
the corresponding half of 1909. 

CBARING CROSS, EUSTON & BAMPSTEAD RAILWAYS CO.—The direc- 
tors’ report states that the London Electric Railway Amalgamation Act, 
1910, received the Royal Assent on July 26, and under the provisions of that 
act, the undertakings of this company and the Baker Street & Waterloo 
Railway Co. have been amalgamated with the undertaking of the Great 
Northern, Piccadilly & Brompton Railway Co., as on and from July 1, 
1910, and that the name of the company has been changed to the London 
Electric Railway Co. Arrangements will be made as soon as practicable 
for exchanging stock and share certificates existing prior to the date of 
amalgamation into stock and share certificates of the new company. The 
gross receipts amounted to £105,626. 12s. 5d., an increase of £444. 2s. ld. 
on the receipts for the corresponding half of last year. The working 
expenses amounted to £55,538. 198., а decrease of £2.256. 7». 24. After 
providing for interest and rents, and reserving £3.000 for contingencies 
and renewals, £16,782. 19s. Td. is available for dividend, and the directors 
have determined that a dividend at the rate of 2 per cent. per annum be 
paid on the ordinary shares, leaving £560. Us. 7d. to be carried forward. 
During the half-year 15.264.355 passengers (including workmen and 
season ticket holders) were carried, against 14,862,582 in the June half of 
1909. The average receipt per passenger was ]:56d.. against 1:63d. ; 
the train mileage was 1,007,534, against 901,747, and the car-mileage 
2,776,545, against 3.037.858. | 

DEUTSCH-UEBERSEBISCHE  ELEKTRICITATS GESELLSCHAFI-— The 
report for 1909 shows gross profit М.17,631.155 (£881,558), against 
M.15.077.892 (£753,895) in L908. Net profit was M.8,346.094 (£417,305), 
against M.7,811,581 (£390,579). А dividend of 10 per cent. is declared, 
against 95 percent. The report contains particulars of the progress made 
by the Buenos Аугез electricity works and the Chili hydro-electric station, 
the first portion of which is practically complete. 

DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.—The accounts for 
the half-year ended June 30 show that the amount available for division 
is £45.19]. 4s. За. Besides the preference dividend, it is proposed that 6 
per cent. be declared on the ordinary shares, that £4,000 be reserved 
for renewal of cars and the balance (£7,201. 4s. Ва.) be carried forward. 
Passengers carried during the half-year were 26,314,318 (compared with 
20,420,241 in the corresponding half of 1909) and the car-mileage was 
3.811.150 (against 3,805,979). ‘The current consumed for operating 
cara, lighting, &c., being 2,779,786 units (against 5,666,876). 

At the meeting on Tuesday the chairman, Mr. W. M. Murphy, said a 
satisfactory feature of the working of the past half-year was the increase 
In receipts of $5,29]. The gross receipts (£144,916) exceeded even the 
corresponding half of the exhibition year by £2,555, and the board 
believed the traffics would continue to grow for vears to соте. In addi- 
tion to the ordinary expenditure they had charged against revenue the 
eost of lining with ferro-concrete the steel chimneys at Ringsend 
(£1161 195.) and the cost of an underfeed automatic stoker (#309). It 
had been found that the underground feeder cable on a section of the 
Howth line where the tide flowed was subject to frequent interruptions 
owing to the corroding effect of the sea water on the covering of the cable, 
and an overhead feeder cable (costing £653) had been fixed along that 
section, and the cost of that had also been charged to revenue. From a 
promised refund of overpaid income tax, and by the aid of part of the 
profits of the half-year ended Dec. 31 last, £15,000 was appropriated in 
advance towards relaying the tram rails. The income tax authorities 
ultimately refunded £6,202. reducing the appropriation for relaying rails 
from £15,000 to £13.05]. А provision of £4,000 had been made for SIX 
new double-truck top-covered cars for the Dalkey line. The board were 
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offering to the shareholders (at £11. 10s. per share) the additional capital 
which they propose to raise. They had been engaged for the past three 
or four years in renewing the track, and they had had proof that the in- 
creasing traffic and increasing gross profits were able to meet all demands 
without affecting the dividends, which they had been regularly paying for 
the past seven years. 


 EDMUNDSON'S ELECTRICITY CORPN. (LTD.)J— The chairman (Mr. Р. 
Debell Tuckett) stated at the recent meeting that all-round pro- 
gress had distinguished the operations last year. The expenses were 
reduced by over £1,000, while the loss on working the local authorities' 
undertakings had been reduced by £722. 13s. 10d. and the Urban Com- 
pany guarantee was less by £2,505. After paying debenture interest 
(£10,768) and adding £14,809 brought forward, there remained £25,577, 
which the directors recommended should be carried forward. 


GREAT CENTRAL RAILWAY CO.—The report of the directors states 
that good progress has been made with the electric railway between 
the Alexandra Dock, Grimsby and. Immingham, which will shortly be 
ready for opening. 


GREAT NORTHERN & CITY RAILWAY CO.— The report of the directors 
for the half-year ended June 30 states that the total revenue for the 
six months amounted to £39,662. 16s. 3d., and the cost of working to 
£19,878. 19s. 5d., equal to 50-12 per cent. of the receipts. Net revenue 
amounts to £19,783. 163. 10d., which is insufficient to meet the fixed 
charges for the half-year, and £3,162. 16s. 8d. has been provided from 
outside sources. The number of passengers for the six months (includ- 
ing season ticket holders) was 5,966,114, against 6,041,755 for the cor- 
responding period last year. The number of local season tickets issued 
during the half-year was 2,539, against 3,345. The number of three- 
route season ticket holders was 2,728, against 2,725. 

At the general meeting оп Wednesday the chairman of the com- 
pany (the Earl of Lauderdale) said that the traffie showed a decrease of 
15,641 passengers and of £525 in revenue, compared with the same period 
of last year. Of the net decrease, more than half, or £288, was attribu- 
table to local bookings, where tram competition was severely felt. Added 
to the deficiency in traffie revenue they had also suffered a decrease of 
£614 in miscellaneous receipts. On the other hand, they had reduced the 
working expenses by £1.161, leaving a small balance in favour of the past 
half year, and reducing also the pereentage of working expenses from 51-56 
to 50-12 per cent. Аз to the final result, they were short by £3,163, against 
£3.029 last year, and that deficiency had been balanced, as before, by a 
gift from those of their friends who were interested in the welfare of and 
had confidence in the undertaking. The bill for subway communication 
between their station at Moorgate, the City & South London Railway and 
the Metropolitan Railway had passed through Parliament, and the work 
would be undertaken as soon as practicable. The whole of North London 
had been extraordinarily affected in the last few years by the opening of 
the electric trams and of the Creat Northern, Piccadilly & Brompton 
Tube. The midday traffic of ladies shopping. which used to form a 
regular feature of their own railway, had greatly diminished, and, for the 
time, at any rate, shoppers appeared to be going further afield. The 
convenience of the electric trams had been dearly bought at the expense 
of the people, but fortunately it was impossible to place any limit on the 
growth of London traffic, and they could only hope that their railway 
would ere long once more begin to attract that traffic which its con- 
venience, speed and cheapness merited. 


GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY СО Тһе 
London Electric Railway Amalgamation Act, 1910, which has received 
the Royal Assent, provides for the amalgamation of the undertakings 
of the Baker Street & Waterloo and the Charing Cross, Euston & Hamp- 
stead Railway Cos. with the undertaking of this company from the July 1, 
and the name of the company has been changed to The London Electric 
Railway Со. Arrangements will be made as soon as practicable for ex- 
changing stock and share certificates existing prior to the date of amal- 
gamation into stock and share certificates of the new company. The 
gross receipts for the half-year ended June 30 amounted to £166,106. 103.34, 
an increase of £8,113. 65. 2d. ; the working expenses were £69,602. 12s.10d., 
a decrease of £3,802. Qs. 34. After providing for interest, rents and 
guaranteed preference dividend, and reserving 6,000 for contingencies 
and renewals, £46,832. 05. 3d. is available for ordinary dividend, and the 
directors have decided to pay a dividend at the rate of 14 per cent. per 
annum on these shares, leaving £8,072. 6s. 3d. to be carried forward. The 
number of passengers carried, including workmen and season-ticket 
holders, was 19,973,049, against 19.155.883; the average receipt per 
passenger was 1-874.. against b89d.; the train mileage was 1.267,58], 
against 1,236,320; and the car-mileage 3,880.893, against 3,071,512. 
The directors express their warm appreciation of the services rendered 
to the company by Sir George S. Gibb, who is retiring from the board in 
consequence of his having accepted the ehairmanship of the Road Board. 
Lord George Hamilton has consented to act as chairman of the company, 
and to fill the vacancy caused by Nir George S. Gibb’s retirement, Mr. 
Albert H. Stanley will be appointed managing director. 


HARPER ELECTRIC PLANO CO. (LTD )—'l'h» report of the directors for 
the year ended June 1 last was submitted to a meeting of shareholders 
yesterday, and states that the business has again progressed, and that the 
turnover was the largest since the formation of the company, To bring 
about а development of the business, and to provide extra working 
capital, the assets were sold to the Harper Electric Piano (1910) Co, (Ltd.), 
the purchase taking effect from June 1 last. The directors recommended 
a dividend on the deferred shares at the rate of 15 per cent. (making 10 
per cent. for the year) and £1,888 was carried forward. 
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LANCASHIRE ELECTRIC POWER CO.—4At the meeting on Friday the 
chairman (Mr. H. F. Parshall) said the business had progressed so that 
it was estimated that the trading profit was now £5,000 per annum. 
During the past year the connected load had increased by 1.750 н.р. 
The average customer was about 200 H.P., and the bulk of the business 
was done with the cotton trade. There was something like 1,800 н.р. 
contracted for but not connected. "The new load was largely in con- 
nection with the coal-mining industry. The price per unit had increased, 
£13,115 had been invested in the Power Co., and of this £9,315 had 
been spent on distribution, and £3,000 on the new power house. 
£800 had been spent on Parliamentary proceedings which prevented 
local authorities from operating within the company's area of supply 
without their sanction. 
 LIVERPOOL OVERBEAD RAILWAY CO.—The report of the directors 
for the half-year ended June 30 states that gross revenue receipts were 
£36,156. 165. and working expenses £26,848. 8s. 8d. Passengers carried 
during the half-year were 5,090,080, compared with 4,900,216 in June 
half of 1909, Revenue has increased during the half.year by £824. 
The saving during the half-year in working charges amounts to £524, 
the mileage run being practically the same. After providing for working 
expenses and amount transferred to renewal fund (£26,848. 88. 84.) 
there was a balance of £9,308. 7s. 44. Mortgage debentures, and calls 
paid in advance absorbed £4,329. 8s. 2d., leaving £4,978. 193. 2d., and 
with balance forward from Dec. 31 (£4,613. 165. 4d.) there is available 
for dividend 589.592. 15s. 6d. The directors recommend payment of 
the preference dividend, leaving £5,916. 185. 64. to carry forward. 

METROPOLITAN DISTRICT RAILWAY CO.—For the half-year ended 
June 30 the capital expenditure was £51,072. The expansion of the 
company's traflic has been satisfactory. Gross receipts were £300,046, 
increase £20,727, and working expenses £143,331, decrease £4,765. On 
March 1 the company inaugurated a through service of trains to Uxbridge. 
Net revenue account shows а credit balance of £62,277, and the directors 
recommend dividends at the rate of 4 per cent. per annum on the 4 per 
cent. guaranteed stock, and at the rate of 3 per cent. per annum on the 44 
per cent. first preference stock. 

SOUTH-EASTERN & CHATHAM RAILWAYS.— At the meeting on Thurs- 
day last the chairman, Mr. H. Cosmo Bonsor, said there was hardly a 
station on the two systems that did not show a progressive rate of busi- 
ness, with the exception of the lines between Victoria and Snow-hill and 
Nunhead. There they showed a decrease, accounted for partly by the 
competition of their Brighton neighbours with their electrified line. They 
had lost a considerable number of passengers, but not a considerable 
amount of money. The electrification of the Brighton line had, he was 
glad to say, filled that company's trains, and he could only say 
that the board would watch that experiment with very great interest. 

At the meeting of the London, Chatham & Dover Railway Co. on the 
same day Mr. Ro:locanachi said he was an advocate of the electrification 
bv the Brighton Co. of their lines in the suburban district, and he thought 

the company might follow that company's example. 

''he chairman said they would wait to see the results on the Brighton 


Railway before considering anything of the kind in connection with the 
Chatham line. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 

BRACUHY FALLS AND METALLURGICAL SYND. (LTD.) (110,730) — Кес. 
July 14. capital £48,000 in £1 shares, to carry on the business of conces- 
sionaires, promoters, constructors and workers of tramways, railways, 
telegraph and telephone lines and electrical works, electricians, mecha- 
nical engineers, suppliers of electricity, &c. Private company. 

CHAPMAN MOTOR STARTER SYND. (LTD.) (110,934.)—Reg. July 22, 
capital £5,000 in £1 shares, to adopt agreement with А. S. J. Chapman 
for acquisition of the invention for an improved arrangement of a 
combined collector ring commutator and switches for use with a small 
battery to start petroleum engines fitted with magnetic-igniting 
apparatus. — First directors, T. Wilkins (manager), J. Metcalf and 
P. W. Chapman. Reg. otlice, 21, Great St. Helens, London, Е.С. 

GREENHILL & CPAIG (LTD. (3.591.)—Reg. in Dublin July 25, 
capital £6,000 in £1 shares, to acquire the business of machinists and 
electrical and general engineers carried on at Belfast. by E. E. Craig, 
as Greenhill and Craig. Private company. Reg. оћсе, 29-57, King- 
street, Belfast. . 

HORSE POWER & SMELTING SYND. (LTD.) (111,094.) – Reg. July 
29, capital £12,000 in £1 shares, to carry on the business of manufac- 
turers of and dealers in machinery for the treatment of ores and the 
gencration of electricity. Private company. 

JOHNSON BILLINGTON ELECTRICITY METERS (LTD.) (111,065.)— 
Rez. July 28, capital £8,000 in £1 shares, to carry on the business of 
manufacturers of and contractors for the manufacture and supply of 
meters of all kinds, &c., апа to adopt an agreement with АМ. Billington 
and H. S. Johnson. Private company. First directors, А. М. Billing. 
ton and H. B. Spiller. 

LOCH LEVEN ELECTRICITY SUPPLY CO. (LTD.) (110,980.)—Reg July 
25, capital £10,000 in £10 shares, to take over so much of the under. 
takiog of the Loch Leven Water & Electric Power Co. as relates to 
the supply and distribution of electrical energy (other than the supply 
to the factories and works of the British Aluminium Co.), to acquire 


supplies of electrical energy in bulk from the Loch Leven Water & 
Electric Power Co. or the British Aluminium Со, (Ltd,) for the purpose 


ment of charge, both dated July 15, to secure £11,500. 


charged, 15-18, Tothill street, Westminster, and land in rear thereof. 
Holders, Economic Life Assurance Society. 


of distributing the same, and to carry on at Kinlochleven and else. 
where in the counties of Inverness and Argyll the business of an 
electric light and power company Private company. 


MORTGAGES AND CHARGES. 
EVERETT, EDGCUMBE & CO. (LTD.)—A memorandum of satisfaction 


in full of debentures dated June 9, 1905, securing £700, has been filed. 


INSTITUTION OF ELECTRICAL ENGINEERS.— Mortgage and instru- 
Property 


JOHNSON-LUNDELL ELECTRIC TRACTION CO. (LTD.)—A memoran- 


dum of satisfaction in full of mortgage dated April 5, 1906, in respect 
of which £4,070. 143. Gd. was outstanding on July 1, 1908, has been filed. 


MUNSTER ELECTRIC LIGHTING CO. (LTD.)—Second and third deben. 


tures dated July 7, 1910, to secure £500 and £330 respactively, charged 
on company's undertaking and property, present and future, at Fethard, 
Tipperary. Holders. К. Н. Bindloss and Dargue, Griffiths & Co. 


NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—Particnlars 


of £50,000 debentures, created June 23 and secured by trust deed 
dated July 8, 1910, have been filed. Pro 


undertaking and property, present and future, including uncalled 


capital. Trustees, T. W. Thornton, J.P., C. A. Markham and T. E. 
Manning. 


гіу charged: Company's 


THOMAS BRITTAN (LTD.)—Particulars of £300 debentures, created 


July 5, 1910, have been filed, the whole amount being now issued. Pro- 


perty charged? company's property, present and future, including un- 
called capital. No trustees. 


RECEIVERSHIP. 
MAGNETO CO. (LTD.)—Notice of the appointment of C. H. McPhers on 


35, Newhall-street, Birmingham, as receiver or manager, on July 18, 
has been filed. 


CITY NOTES. 


коза жырчы» 


MEMORANDA (Aug. 4).—Bank rate 5 per cent. (since June 9, 1910). 


Price of silver, 244d. per oz. Consols 813 —818 for money; 814-813 
foraccount. Consols Pay Day, Sept. 1; Stock and Shares Continuation 
Days, Aug. 10 and 29; Ticket Days, Aug. 11 and 30; Pay Days, 
Aug. 12 and 31 ; Mining Shares Carry Over Day, Aug. 9. 


Prices оғ METALs (London).—Copper, cash, 55}; three months, 


56%. Lead, English, 122—123 ; foreign, 121—124. брейег, 228 —221. 


Tin, English, 149—151 ; foreign cash, 151 ; three months, 151]. Iron, 


Cleveland, cash, 49/4, three months, 50/1. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 


directors have declared an interim dividend at the rate of 9 per cent. 


per annum (4s. 6d.!per share) on the ordinary shares for the half-year to 
June 30. 


CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. (LTD.)— 
The directors have declared an interim dividend at the rate of 5 per cent. 
on the ordinary shares of the West End undertaking. 


CONSOLIDATED ELECTRICAL CO. (LTD.)—1t is stated that the directors 


have declared a dividend of 34 per cent. (less tax) on the ordinary shares 
for the year ended March 31. 


ELMORE'S GERMAN & AUSTRO-HUNGARIAN METAL CO. (LID.j— 
Shareholders have received the following notice, dated July 28 :— 
During the six months ending June 30 last, the sale of tubes, &c., produced at Schla- 
dern shows an increase of 5°15 per cnt. in tonnage over the amount sold during th? i 
months ending June 30, 1909. Unfortunately, the selling price has not shown th 
desired improvement, but in view of the increas2 in the demand in Germany for the Cass 
of goods producsd by the Metall Cə.. it is reasonable to assume that the marein 
between the price of the raw material and the s:lling pric2 of the finished article will 
increase rather than decreas? during the latter half of the year, The weight of orders 
and icontracts in hand amounts to 59) tons. The Metall Co. has entered into à 
contract for the supply of copper rollers necessary for the satisfactory and economical 
working of an invention which it is believed will ultimately prove of great value to th? 
printing and allied trades. Our works manaeer, Mr. Ernst Preschlin, has been able 10 
afford considerable assistance to the inventor in perfecting the process, and 1lacinz !t 01 


а commercial basis. and it is believed from the information we have at our disposal that 
the result will in time be satisfactory from a financia! point of view. m 
The scheme for the re-arraneement of capital, to which the chairman referred n. his 
speech on May 11 last, has not been proceeded with, owing to opposition by the holders 
of a considerable amount of debenture stock. but with an improvement in the sailing 
price of copper tubes, coupled with a satisfactory return from the above-mentioned 
contract, it may not be necessary to proceed further with such scheme, and the directors 
have decided to allow the matter to remain in abeyance until the end of the year. 


HADFIELD'S STEEL FOUNDRY CO. (LTD.).—An interim dividend of 18 
per share has ben declared on the ordinary shares. : 

HOVE ELECTRIC LIGHTING CO. (LTD.)—For the period to June 30 
the directors have declared an interim dividend on the ordinary share- 
at the rate of 8 per cent. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Aug. 24 a special settling day in a further issue of 100,000 £3 
fully-paid 10 per cent. preference shares and £225,000 4 per cent. mort- 
gage debenture stock of the British Westinghouse Electric & Mfg. Со. 
(Ltd.), and have granted a quotation to £300,000 5 per cent. debentures 
(in lieu of scrip now quoted) of the Amazon Telegraph Co. ( [4а.). 

VICKERS, SONS & MAXIM (LTD.)—The directors annnouce interim 
dividends for the half-year ended June 30 at the rate of 2} per cent. (less 
tax) on the preferred 5 per cent. stock and 5 per cent. preference shares, 
and 1s. per share (tax free) on the ordinary shares. 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The directors have 
declared an interim dividend at the rate of 10 per cent. (5s. per share), less 
tax, on the ordinary shares for the half-year ended June 30. 
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Railway Electrification. 


WHILST many engineers consider tlie question of railway 
electrification in this country to be confined to suburban 
lines, others, among them Mr. J. DALZIEL, of the Midland 
Railway Co., believe that electric traction will be adopted 
for main line working in the near future. Whatever 
opinion is held, there can be no doubt that the recent 
joint diseussion of this subject by American and English 
engineers has proved most instructive. Mr. PHILIP DAWSON, 
although unable to be present at the meeting, has con- 
tributed some Interesting remarks to the discussion. It 
will be seen from his communication, which we reproduce 
elsewhere in this issue, that the comparisons made by 
Мг. Н. M. HoBART in his paper are apparently based on 
inaccurate figures for the South London line. Thus, 
Mr. HoBART takes the weight of the electrical equip- 
ment as 44 tons instead of 36 tons, and calculates 
that the cost of electrical energy is from 10d. to 
154. per train-mile, whereas Mr. Dawson states that 
the [actual cost is 4:834. per train-mile if the cost 


i 


| 


of current is taken as 34. рег unit—a figure likely to 
be reached at an early date. In view of the importance 
of reliable data, it is to be hoped that details as to the 
cost of operation over an extended period will soon be 
available for the single-phase system. At the meeting of 
the London, Brighton & South Coast Railway Co. last 
week the Chairman mentioned that it was still a little 
early to say much about the comparative cost of electrical 
and steam working, but it is interesting to notice that he 
had nothing hut praise for the new system from the 
engineering point of view. 
E 


THERE is, of course, little doubt that the greatest benefits 
of electrification are usually experienced on suburban lines. 
Tramway competition in the neighbourhood of large towns 
has become so severe that the railway companies are faced 
with the loss of a considerable portion of their traflie 
under present conditions of working. As will be seen 
from a note in another column of this issue, а scheme of 
electrification is being considered for the Manchester 
district by the Great Central and London and North- 
Western Railway Companies. The extensive tramway 
system of the Manchester Corporation must have had 
considerable effect on the above railway companies, and 
if the latter electrify their lines keen competition is 
likely to result. In fact, it is probable that in future 
the tramways in many large centres of population will 
find the electric railway no mean competitor. 


mS 


The Quadrant Electrometer. 

In his article on “ The Elementary Theory of the Quad- 
rant Electrometer,” Dr. BEATTIE culls attention to certain 
points which are not so familiar аз they might be to those 
persons whose duty it 15 to make a study, careful or 
otherwise, of this historic instrument. His remarks are 
eminently worthy of the consideration of the practical 
man wlio has to use the quadrant electrometer, and they 
are of no less importance to the student. Unfortunately 
it has become the practice among certain writers of text- 
books to endeavour to treat a somewhat ditticult subject 
in an elementary and more or less popular manner; and, 
moreover, the practice is not confined entirely to authors, 
but even extends to teachers. The excuse offered is either 
lack of space or time ; while in some cases the work is left 
undone out of mistaken kindness for the reader or student. 
Of course, what is written or said is good enough to satisfy 
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mti resa 


Central London Railway. 


IT is probable that penuy fares will become a permanent 


feature of the Central London Railway, which in its early 
years was almost universally known as the “Twopenny 
Tube." 

satisfactory on this railway, but diminishing traffic—due 
largely to the keen competition of motor omnibuses—led 


the directors to seek means of checking the marked decline 
in revenue. 


For some time the uniform fare of 2d. proved 


After due consideration, it was decided to 


increase the fare for long distances to 34., while short- 
distance passengers were catered for by the introduction of 
1d. fares. 

tion for some little time before their full effect can become 
apparent, but they seem already to be exceedingly popular, 
as may be gathered from the statement of the Chairman, 
Sir HENRY OAKLEY, at the meeting last week. It appears 
that the number of 14, fare passengers increased in the 
half-year ended June 30th by 
number of passengers carried during the same period also 
showed an increase of 9 per cent. compared with the 
traffic for the corresponding six months of last year, the 
gain in revenue being 2 per cent. Although small, this is 
a move in the right direction, and it is gratifying to notice 
that the working expenses have not increased with the 
growth of {та ве. 
which attention was drawn last week by the Chairman 
was the considerable increase in * through-bookings.” The 
co-operation between the various underground railways 
Stands out as one of the most pleasing features of the 
London traffic problem, and it has certainly done much to 
bring the “Tubes” into publie favour. 
should undoubtedly result to the Central. London Railway 
from the interchange of tratfic when the extension of the 
railway to Liverpool-street is completed. 


These latter naturally require to be in opera- 


2,290,390, while the tota] 


One of the most interesting points to 


Further benetit 


———— a 0 ——— 


Electricity in Peru.—At the meeting of Ferrobamba 


(Ltd.) last week Mr. M. Е. Kindersley said the Company had 
the rivht to utilise the water-power of the river Chalhuahuacho 
(Peru) and its afluents, and application had been made for 
similar rights on the river Apurimac, 
have sufficient power to work the smelter, for operating a local 
railway svstem and for all other possible requirements. Elec- 


Thev would, therefore, 


trical energy would be used for all power purposes, including 
the railway for joining up the Company’s several properties, 


and perhaps a considerable mileage of the future railway system 
that would connect their properties with the coast would be 


similarly operated. 


Cable Interruptions. 
Assab — Perim 
Malta— Tripoli 


Date of Interruption. 
ИИО ОК КОЕ СТ “UL «B. 1909 


ЖГ КО КЛ Ж О С April 20, 1910 
Reunion — Mauritius зше ие кышкы t e Мау 20, 1910 
Тавата Рата ооо Сабза Мау 26, 1910 
Obock —Djibouti ...... еее ette een June 24, 1910 
Bonny—Duala _„................. енсе es Aug. $, 1910 
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an examiner, and so the mischief is done. Dr. BEATTIE’s 
article is devoted to correcting an error which has been a 
feature of text-books for many years, and he does it with 
the greatest simplicity. He shows clearly that the con- 
trolling couple acting on an electrometer needle is not due 
to the suspension alone, and then proceeds to draw an 
interesting comparison between the electrometer and the 
moving-coil alternating-current galvanometer. 


Manchester Suburban Railway Electrification.—At the 
recent meeting of the Great Central Railway Co., the chairman 
(Sir Alex. Henderson) referred to the fact that the directors 
of the Company, in conjunction with the L. & N.W. Rly. Co., 
had been considering the advisability of electrifying the South 
Junction and Altrincham line. It is stated that the proposal 
is only part of a large scheme in which the whole of the railway 
companies serving Manchester are concerned. The L. & N.W. 
Co. have already decided to give a trial to motor trains on the 
line between Manchester and Wilmslow, and if these are found 
to be a success it is anticipated that the whole of their branch 
lines will be electrified. The other companies are making 
investigations both at the local stations and at the tram 
termini, with à view to determining the amount of local 
passenger traffic at various times of the dav, and the delavs 
and inconveniences caused by the present arrangements. It is 
regarded as practically certain that this movement on the part 
of the railway companies is a general one, which will affect 
not only Manchester but other large centres of population. 


200,000 Volt Testing Transformer. — The “ Electrical 
World " gives an account of а 20 kw. 200,000 volt testing trans- 
former which students in the electrical engineering school of 
Purdue University have recently completed, under the direc- 
tion of Profs. C. F. Harding and J. W. Esterline. The material 
used in building this apparatus was part of that employed in 
the famous “ million volt" transformer exhibited at the 
Louisiana Purchase Exposition at St. Louis in 1904, and after- 
wards acquired bv Purdue University. The reconstructed 
transformer is air-insulated, and measures over-all 76 in. bv 
55 in. The rectangular core is 10 in. bv 5Ẹ in. in sectior, and the 
magnetic circuit has a mean length of 222 in. The 100 volt 
primary winding comprises 38 turns of No. 4-0 stranded copper 
cable. The secondary winding is made up of 76,000 turns of 
No. 30 silk-covered wire, having a total resistance of 68,000 
ohms. The magnetising current is 22-6 amperes, having 8 
power component of 16:1 amperes. The transformer is to be 
used for research study in high-tension phenomena. 

Sleeping Cars on Electric Railways.—It will be remem- 
bered that some years ago sleeping cars were introduced on 
the Illinois Traction System between Springfield and St. Louis, 
the line being electrically worked. Now, according to “ The 
Engineer," additional cars have recently been built for a 
service between Peoria and St. Louis, and these embody 
several new features. The former cars were of the Holland 
уре. The new cars resemble the Pullman type, but have 
the sections separated by permanent transverse partitions. 
Ап important feature is that the passenger, arising in the 
morning, can fold the berth against the side of the car, and & 
folding chair in the open space then facilitates his toilet. The 
upper berths have large windows, extending up to the eaves of 
the roof. Each berth has electric lights (current being sup- 
plied by storage batteries), and a small locker for watches, 
jewellery, &c. Permanent partitions separate the sections, 
and at night the sections are shut off from the centre aisle by 
curtains. The cars are not equipped with motors, but will be 
hauled as trailers, thus minimising the noise and vibration. 

Terminology.—At the recent congress of the National 
Electric Light Association, the Committee on Terminology sub- 
mitted a list of definitions for immediate publication and dis- 
tribution in order to invite criticism. Among those d 
appear to be novel are the following: Block rate.—À metho 
of charging for electric service at different successive rates per 
kilowatt-hour consumed, each successive rate applying only toa 
corresponding successive block or quantity of the total mr 
rent purchased during the period covered. Corrective ngek j Ж 
A synchronous motor running either idle or under load, whos | 
field тау be varied so as to modify the power of the са 
to which it is connected, or through such modification т * 
influence the voltage of the circuit. Dispersion bres h gives 
factor applied to light intensity after dispersion, W 1 £ ig 
the intensity if the dispersion agent were remove. у 

\ : Ohm’s law does not арр y 
frequency.—A frequency so high that Оһ з An aro lamp 
even approximately. Intensified arc lamp.—^n 
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with one of the carbons of small diameter to give a large cur- 
rent density per unit of arc, on which the arc plavs thereby 
to intensify the light. Operating time factor—The ratio of 
the number of hours of operation to the number of hours in 
the interval considered. Operating time load factor.—The load 
factor. considered onlyTduring the time of operation. Step 
rate—A method of charging for electric service at definite 
specified'rates per kilowatt-hour consumed. А number of 
** factors " are also defined as follows: Capacity factor.—The 
ratio of the average station output to the maximum capacity 
of the station in kilowatts. Demand factor.— The maximum 
connected kilowatts of capacitv divided bv the actual kilo- 
watts of demand. Effective load factor.— The main load of a 
part of the system determined by the load at the time of the 
svstem's maximum. Load factor.—The average load over any 
given period divided bv the highest average load for any one 
minute during the same period. Simultaneous demand 
factor.—The ratio of the simultaneous demand and the con- 


nected load. 


Electricity in Mines.—It is stated that the Departmental 
Committee of the Home Office on the use of Electricity in 
Mines, which has for some time past been taking evidence as 
to the working of the existing Home Office rules, will not take 
any further evidence. When the Committee resumes its 
sittings in the autumn, under the chairmanship of Mr. В. А. 5. 
Redmayne, H.M. Chief Inspector of Mines, the draft report of 
the Chairman will at once be considered by the Committee, and 
it is expected that the report will be presented to the Home 
Secretary before the close of the present year. It will be 
remembered that the Committee is composed of Mr. Redmayne, 
Mr. Charles H. Merz and Mr. Robert Nelson, H.M. Electrical 
Inspector of Mines. 


Obituary.—We regret to record the death on July 3lst, 
after an operation, of Mr. W. В. Sisling, electrical engineer 
and one of the managing directors of Messrs. Laurence. Scott 
& Co., of Norwich. Mr. Sisling, who was 50 years of age, had 
been connected with the firm from its inception in the early 
eighties and was for some time the secretary of the Company, 
being appointed a director in 1898. He has left a large number 
of friends, all of whom held a high opinion not only of 
his business capability and integrity, but also of his technical 
knowledge in electrical matters. 


Nickel for Resistance Thermometers.—In an article in a 
recent issue of the * Physical Review" Mr. C. Е. Marvin 
remarks that whilst probably no other metal can compete 
with platinum for use at high temperatures, the striking 
advantages of nickel wire for the construction of resistance 
thermometers over a considerable range of moderate tem- 
peratures is not generallv recognised. Nickel exhibits an 
Inversion point between 350°C. and 400°C., and sufficient 
data to determine its suitability for resistance thermometers 
at very low temperatures are not at present available. Its 
greater resistance, greater change of resistance with tempera- 
ture, and its small cost as compared with platinum, all render 
nickel better than platinum for thermometric purposes over 
a considerable range of temperature. While it may possibly 
be difficult to procure nickel wires of a uniformly high purity, 
yet the maximum purity seems unessential, since what passes 
as commercially pure nickel seems to posses the advantages 
required. Callendar has alreadv shown that the temperature 
resistance curve of platinum is a parabola. At least three 
points must be located to define the parabclic curve. The 
nickel resistance curve seems to be verv accurately repre- 
sented by a logarithmic curve of the form logR —a-4- mT, and 
only two points are required to locate such а curve. The 
coefficient m depends upon the quality, that is, the purity. and 
possibly some other of the physical properties and conditions 
of the metal. The data at present available to the author in 
support of the logarithmic curve are conceded to be too scanty 
and inadequate to demonstrate anything like a general law, 
but the conformity is sufficient for a great many purposes, 
and is shown by a table in the article. The data from the 


Bureau of Standards, however, are not so well fitted by a 
logarithmic curve. The point at 0°С., especially, is dis- 
cordant; but from 100 deg. to 375 deg. the conformity is 
much closer. Admitting that the nickel wire temperature- 
resistance curve is approximately logarithmic, the author 
points out that resistance readings of a nickel thermometer 
on the usual form of slide-wire bridge, or equivalent, having 
а scale of equal parts, may also be made to give gas scale 
temperatures with very considerable accuracy. 


—— -c M SS .. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. В. Beattie, D.Sc., contributes an article on ‘‘ The Elementary 
Theory of the Quadrant Electrometer.” 


We give abstracts of the Papers read by Mr. F. W. Carter and 
Mr. L. R. Pomeroy at the recent joint meeting of the Institution of 
Mechanical Engineers and the American Society of Mechanical 
Engineers. Mr. Philip Dawson sent іп a written communication in 
connection with the discussion on railway electrification at the same 
meeting. 

We continue our account of the work carried out at the Reichsan- 
stalt during the past year. 


А memorandum has been prepared setting forth the objects of the 
Association of Consulting Engineers. 


We analyse the accounts of the Manchester Corporation Tram- 
ways Department for the year ended March 21st last. 


Wimbledon Corporation have received sanction for borrowing 
£6,600 for mains, house services and meters. 


** Telephonist "' contributes a communication on the subject of the 
National Telephone Co.'s position. His communication is open to 
much destructive criticism, and the writer is wise to prefer anony- 
mity. | 

Hereford Corporation have received sanction to a loan of £3,500 
for mains and services. 


Companies Meetings and Reports.—At the Central London 
Railway Co.’s meeting last week resolutions authorising the raising 
of £480.000 share capital for constructing the Bank-Liverpool Street 
extension line were approved. 

At the meeting of the Great Central Railway Co. last Friday Sir 
Alex. Henderson said he had reason to believe that the improved 
telephone service which was now available all over the country had 
affected railways by enabling business to be carried on with a fewer 
number of journeys between place and place. Sir Alex. Henderson 
also referred to the probability of electrifying the Altrincham line, 
which was jointly owned by the L. & N.W. and С.С. companies. A 
final decision has not yet been arrived at. (It is stated that the 
railway companies serving Manchester are considering a scheme 
for the electrification of all the Manchester suburban lines.) 

The Liverpoo] Overhead Railway Co. are able to pay the 5 per cent. 
dividends on both classes of preference shares for the first time since 
1907. 

The directors of Brown, Boveri & Co. report a somewhat unsatis- 
factory year's, work owing to the steady fall in prices. and they 
deplore the continued difficulty of obtaining contracts which leave a 
margin of profit to the manufacturers. 

At the meeting of the Metropolitan District Railway Co. on Wed- 
nesday the chairman (Sir Geo. 5. Gibb) was able to present a very 
satisfactory report of the progress of the Company. There was a 
large increase in the number of passengers,and expenses had decreased. 
He stated that the financial position had been improved and that. 
the outlook was very encouraging. 


INSTITUTIONS AND SOCIETIES. . 


THE Tramways AND LIGHT Калпа АҮ AssocraTion.—-The Official 
Cireular of this Association for July contains Mr. J. A. Panton’s reply 
to the discussion on his Paper. " Brake Shoe Standardisation,” read 
at the Dublin Congress; a report of the valuation appeal by the 
Glasgow Corporation, with opinions of Lord Dundas (April, 1910) 
and Lord Shand (March, 1873); a full report of a case in regard to 
Parliamentary deposits, which was recently decided, with judgment 
by the Master of the Rolls in Court of Appeal, April, 1910. 
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MANCHESTER CORPORATION TRAMWAYS. 


The tramways undertaking of the Manchester Corporation 
has certainly proved a very profitable investment for the rate- 
payers, as may be gathered from the fact that during the last 
nine years a total sum of £452,000 has been handed over by the 
Tramways Committee in relief of the rates. The contribution 
for the vear ended March 31, 1910, is the largest so far recorded. 
namely £75,000, compared with £70,000 in 1908-9. Аз the 
renewals and depreciation fund stands at £422.210, with a total 
capital expenditure of under £2,000.000, and £284,812 has 
been applied in the reduction of debt, the Citv Council mav 
well regard the future of the undertaking with equanimity. 

In their report for the past year the Tramways Committee 
state that the aggregate length of single track open for traffic 
is now 181 miles 1.351 vds., including the lines over which the 
Corporation are exercising runniug powers. 

The total number of passengers carried during the 12 months 
was 159.049,096, an increase of 4,037.212 compared with the 
previous vear's figure, and the largest number of passengers 
recorded. As the number of car-miles run decreased from 
17,316,753 to 17.161.774, it is not surprising that the average 
traffic revenue has grown from 10-7284. to 10-8694. per car- 
mile during the year, and the average number of passengers 
from 8-95 to 9:26. The population served by the tramwavs 
15 estimated at 850,000, so that the average number of journevs 
per head of population per annum is now no less than 187, as 
against 182 а vear ayo. This steady increase in the habit of 
^" tramming " must be regarded by the Committee with favour. 

It is interesting to notice the proportion of passengers 
carried at the various fares. This is given below, and seems 
to show that the increase in traffic is mainly at the lower fares, 


1909-10. 1908-9, 1907-8. 

Per cent. Per cent. Per cent. 
ОА 8:40 ...... TBI n 6-92 
ое 67.10  ...... 67-04 ...... 67.82 
Er ES 13-36  ...... 13-04  ...... 12-80 
Di iie Mv i oe et 6-65 /— ...... rov ...... 1:24 
DAK о mede ui ade 2-00 ...... 2-09 ...... 2.10 
DU. adbuc ben VINE L62 ...... 2-05 ...... 1-80 
Fares above За. ............ OTS ...... 1-09 ...... 1:32 


The total number of units used by the cars wes 29.335,144: 
or 1-709 units per car-mile, compared with 1-748 units in the 
previous vear and 1-76 units in 1907-8. This steadv decrease 
in the consumption of energy, in spite of an increase in the 
number of passengers per car-mile, is worthy of note. The 
current, as will be seen from our analvsis of the accounts, is 
purchased from the Electricity Committee at the average price 
of 1-014. per unit. 

The total number of cars in stock at March 31, 1910, was 
582. Of these cars 321 were of the single-truck (уре, 216 had 
double trucks and 45 were combination cars. It may also be 
mentioned that 310 cars have covered tops. During the year 
15 new cars (the bodies for which were manufactured in the 
tramway department's workshops) were put in service, whilst 
а further 35 cars were nearing completion. 

The svstem of parcel carrying commenced in October.1906, 
on these tramways, and has developed considerably since its 
inauguration. This is indicated by the fact that, on an average, 
16.072 parcels are now dealt with every week, compared with 
12.942 last year and 9.101 in 1908. The total receipts for the 
year under this heading are £8,678 and the total profit £2,264. 

From the analvsis which we give below of the tramwav 
accounts it will be noticed that the working expenses have 
increased by 0-10d. per car-mile, and are now 7-154. per car- 
mile. This result 13 mainly due to the increased payment for 
local rates, no less than £38.498 being paid under this head, an 
increase of £6,148 or 0-094. per car-mile, compared with last 
year's figure. In the analvsis of the accounts below, the cost 


per car-mile for the previous year is also given to facilitate 
comparison. 


* 3d. fares are adopted on the circular and cross routes оп 
ithe main routes. 


з only, not on 
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Cost per car-mile . 
Traffic Expenses. 1909-10. 1908-9. 
Superintendence .,....................... £2,154 ... 0-034. ... 0-034, 
Wages of drivers and conductors ............ 142,113 ... 1:994. ... 1:970. 
Wages of other traffic employés ............... 23,248 ... 0.324. ... 0-324. 
Cleaning and oiling сатв........................ 24,073 ... 0-34d. ... 0-33d. 
Cleaning track ое изин» 2,848 0-04d. ... 0-03d. 
Depot expenses .............................-..- 11,886 0-16d. ... 0.134. 
Ticket check ones А Pan UE ESSE 11,345 ... 0-164. ... 0164. 
баара oou torre ER CUP иар Cuv 6,309 0-09d. ... 0-08d. 
Miscellaneous |............ eee ener 1,956 0034. ... 0°03d. 
Total Traffic Expenses....................- £225,932 3° 16d. 308d. 
General Expenses. 
Salaries and wages .............................. £12,677 ... 0-184. ... 0-174. 
Store expenses. аи 1,299 ... 0-02d. ... 0-02d. 
Rents. ооо тонон таса 4,092 ... 0-06d. ... 0-06d. 
Raren. ое На 38,498 ... 0-54d. ... 0454. 
Printing and stationery ................... eee 1,285 ... 0-02d. ... 0-02d. 
Fuel, light and water for offices............... 1,178 ... 0-02d. ... 002d. 
Law charger арии 381 ... 0-004. ... 0-004. 
Compensation; ое нь 10,278 ... 0-14d. ... 0:164. 
Insurance deci ree аан аа е олоро 665 ... 0-014. ... 01а. 
Miscellaneous ........... eee enn 3,748 0-05d. ... 0-054. 
Total General Expenses .. ............... £74,101 1.044. 0:964. 
Repairs and Maintenance. 
Permanent way _................................. £10,371 0-23d. ... 0:214 
Electrical equipment of line .................. 9,630 0-13d. ... 0-12d. 
Buildings and fixtures .................... eres 3,767 ... 0-05d. ... 0-05d. 
Machinery and plant ........................... 47" ... 0-014. ... 0-01d. 
САТЕ reos ра оо 56,110 0-78а. 0-77. 
Other rolling stock пп... е 1,111 0-12d. ... 0-024 
Total Repairs and Maintenance......... £87,466 1.224. 1.184. 
Power Expenses 
Current purchased at average price of 
Оа per unit ооо ионы £123,571 ... 1:734. 1.834. 
TOTAL [WORKING EXPENSES (er. capital 
charges) _....................................... €511,070 ... 7°15d. ... 705d. 
Capital Charges, &c. 
Infefesto ое £53,500 0-754. 0-694. 
Sinking fund аса р аара 47,215 ... 0:664. ... 0:604. 
Income tax ............. m p 5,661 0-08d. ... 0:104. 
Rent of leased lines, &c. ................... cess 25,153 0-36d. 0.374. 
Miscellaneous „п... аана 1,192 0-02d 0-02d 
Total Capital Charges, &c ............ £133,321 1:874. 1:784. 
TOTAL EXPENSES (inc. capital charges) £644,391 ... 9:020... 8:834. 
Revenue. 
Traffic revenue —.........eceecscessesecsceaseeees £777,219 ...10:87d. ...10°73d. 
Rents. sundries, бс. лл... 8.546 ... 0.124. ... 0-12d. 
Parcels department — ................ cese 2,264 0-03d. 0-02d. 
Bank and other interest ............ Lecce. 5,431 0-084 0-04d. 
TOTAL REVENUE ........................... £793,460 1110d. 10916. 
Balance .......................... о £149,069 208d. 208d. 
This balance is allocated as follows :— 
Reserve, renewals and depreciation fund... £70,021 ... 0-98d. ... 1:064. 
Street improvements, Фе. cene. 4,048 ... 005d. ... 0-054. 
Contribution in aid of rates .................. 75,000 ... 1:054. ... 0-97d. 


As mentioned above, the reserve, renewals and depreciation 
fund now stands at £122,210. During the past year sums of 
£41.547 for renewal of permanent wav and overhead equip- 
ment, and of £7,088 for renewal of cars and car equipments, 


were taken from the fund. 


The capital expenditure during the past vear amounted to 
£120,504, £43.036 of this being on account of the Princess- 


permanent way. 


to the total outlay being also given :— 


road car-shed buildings, £22,621 for new cars and £33,779 for 


The total expenditure on the electric tram- 
ways to March 31, 1910, was £1,957,594. The various items 


comprised in this total are as follows, the percentage each bears 


Per cent. 
Permanent way ...,.......................... £645,495 ...... 33-0 
Overhead equipment ....................... 181,306 ...... 9:3 
Depots and car sheds ..................... 381,869 ...... 19-5 
Cash оййїсев...............‚.................... 3,940 ...... 0-2 
Rolling stock ...........,..................... 388,414 ...... 19:8 
Machinery and рјарё........................ 13,039  ...... 07 
Office furniture .............................. 6,472 ...... 0-3 
Cost of Carriage Co.'s undertaking......... 201,553 ...... 14:9 
Preliminary expenses........................ 25,751 ...... 1-3 
Promotion expenses 19,756 ...... 10 

& 1,957,594 100-0 
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| ELECTRIFICATION OF SUBURBAN RAILWAYS.* . 


BY F. W. CARTER. 


Summary.—The author considers there is little prospect of the general 
electrification of the railways of this country, but believes that an investi- 
gation of the cost of electrification and the economic results of providing 
improved facilities would in many cases justify the conversion of sub- 
urban railways to electrical working. Interesting particulars are given of 
the cost of conversion, the maintenance of electrical trains and of train 
delays, together with brief descriptions of the electric lines in this country. 


Many of the railways of this country have, so far as their suburban 
passenger traffic is concerned, been affected very adversely in 
recent years by the great and increasing competition of tramcars 
and motor omnibuses. The companies concerned appear undecided 
ut the present between giving up a great portion of this class of traffic 
permanently and endeavouring to regain it by electrification of their 
suburban lines. The latter expedient. although an expensive one, 
has hitherto invariably been found successful in regaining much of 
the lost traffic. and the problem confronting a company in regard to 
any section of its suburban lines is that of determining whether the 
expected gain from electrification will justify the expense to be 
incurred. 

Modern electric railway apparatus leaves little to be desired in 
the matter of freedom from breakdown, the delays from all causes, 
electrical and mechanical, for the month of December. 1909, averaging 
about 33 seconds per day per train on the District Railway and only 
21 seconds per day on the Underground Electric Railways’ tubes. 
The total cost for maintenance and repairs of rolling stock on these 
lines does not exceed 0-6d. per car-mile. 

In typical suburban service the greater part of the energy input 
is used in accelerating the train, and the energy consumption per ton- 
mile depends principally on the nature of the schedule. А high 
initial rate of acceleration involves great mechanical strains on the 
bogies, and should not be employed unless the difficulty of the 
schedule renders it песезхагу. The equipment losses during accelera- 
tion are of the same order of magnitude in the continuous current 
and the single-phase systems, in spite of the rheostat losses in the 
former system. "The performance of a given electric train under 
given conditions of suburban service can be very closely predeter- 
mined, for the factors liable to uncertainty have but small effect on 
the result. Schedule calculations, however. are inadequate by them- 
selves to determine the question of the suitability of an equipment, 
as the limiting features are usually connected with the heating of the 
motors. which again depends on the energy loss in the motors. This 
loss is much greater in the single-phase svstem than in the con- 
tinuous-current svstem. 

There appears little prospect of general electrification of the rail- 
ways of this country. as no advantage is apparent which wou!d in 
any way justify the expense. It is only in the case of heavy suburban 
service that there is prospect of commercial advantage accruing from 
electrification, and whilst there may be other local opportunities for 
electrical working. there is at present no indication that the steam 
locomotive can be superseded with advantage for ordinary main line 
work. 

The extensive tramwa y systems that radiate from most of our large 
cities and motor-omuibuses have resulted in a great shrinkage of 
suburban railway traffic. The railway companies affected appear 
for the most part undecided between allowing their short-distance 


traffic to go, employing their energies in fostering the longer-distance 


traffic, and endeavouring to reduce the effective range of tramway 
competition by electrification of their suburban lines. The latter 
alternative, wherever it has been tried. has invariably succeeded in 
recovering a portion of the lost traftic, besides creating a more desir- 
able traffic for longer distances by the improvement of facilities. Whilst 
itis by no means certain that local electrification would prove the best 
commercial] policy in the case of all railways handling suburban 
traffic, it is the author's opinion that there is considerable scope for 
well-considered electrification schemes in this country. Where a 
suburban railway is regularly used to near the limit of its capacity 
ànd there is still possibilit v of increased traffic, there is every reason 
to expect а commercial advantage from electrification. The capital 
cost is further justified by the greater use that can be made of existing 
lines and terminals under electrical operation. "The cost of electri- 
fication should in fact be set against the cost of widening and improv- 
Ing the railway to accommodate the traffic in view. 

In the more usual case. however. the management of a railwav 
р compelled to estimate the chances of success from far less certain 


* Abstract of a Paper read on July 29th at the joint meeting of the 
Institution of Mechanical Engineers and the American Society of Mecha- 
t Engineers. , Ап account of the joint discussion on this and other 

apers appeared in our last issue. 


data, the difficulty confronting the management being to estimate 
the increase in receipts which would accrue from the improved facili- 
ties. The capital outlay and operating expenses can be closely 
approximated in any particular case, and the amount will depend 
largely on the difficulty of the proposed schedule. It is in the power 
of electricity to improve very greatly on the performance of steam 
trains; but the greater the improvement the higher the capital and 
operating costs and the greater the attractiveness of the line. It is 
а matter of nice estimation and computation to determine what 
improvement of service will result in the greatest commercial advan- 
tage to the railway. The Tynemouth lines and the Liverpool- 
Southport line do not differ greatly in the distance between stops. 
The schedule speed, however, is considerably higher on the Liverpool- 
Southport line, and the effect of this on operating expenses partly 
accounts for the experience of the Lancashire & Yorkshire Railway 
that the cost of electric working, as thev had expected, was, when 
proper allowances were made for the depreciation of the more costly 
plant, slightly higher per train-mile run than that of steam working. 

The electrification of a steam railway can of course be considered 
commercially expedient only when the estimated net profit under 
electrical operation exceeds that under steam operation by more 
than the interest on the extra capital involved. It is chiefly the 
burden of capitalisation which limits electrification to lines of 
heavy traffic. The extent of the burden is in practice very variable. 
The total capital involved in the Tynemouth electrification to date 
is approximately £244,000, and the annual electrical train-mileage, 
1,215.000 ; taking the interest at 4 per cent. the capital burden is 
seen to be about 1-93d. per train-mile. Again, the capital involved 
in the electrification of the South London elevated line has been 
given as approximately a quarter of a million sterling, and the yearly 
train-mileage is at the present time some 375,000, to be eventually 
increased to approximately 585,000 miles. The burden of the 
capital is therefore about 6-4d. per train-mile at present, decreasing 
to 4-1d. if the improved service can be realised without adding to 
the capital expense. The capital burden in the case of the Mersey 
Railway has been given аз 4-34. per train-mile, and in the case of the 
Lancashire & Yorkshire electrified lines as about 2d. per train-mile. 
These two cases of course include generating station, which is absent 
in the first two. 

An indispensable requirement to the success of any svstem for 
working suburban traffic is immunity from all forms of breakdown 
competent to delay the service. In this respect modern electric 
railway apparatus, if chosen with reference to the nature of the 
service and maintained with care, leaves little to be desired. Even 
when first installed the troubles are usually of a minor character, and 
the consequent delays unimportant, whilst ordinary operation is 
exceedingly reliable so far as the electrical piant is concerned. 
Table I. gives particulars of all delays on all lines of the Underground 
Electric Railways Co. of London for the month of December. 1909. 
The much greater loss of time on the Metropolitan District Railway. 
as compared with the tube lines, is almost entirely due to the fact 
that District trains operate to a considerable extent over foreign 
lines, worked for the most part in the interests of steam trains. The 
comparative immunity from breakdown is duly retlected in the low 
maintenance cost of the train equipments. Mr. Chapman dealt 
with this subject at a valedictory dinner given in his honour on 
February 7,1910. on the occasion of his retirement from the position 
of chief engineer to the Underground Company. Не said that thev 
(the Underground Railways Company) " owned over 800 motors, 
and that every one was the same throughout, no matter whether it 
was working on the District or à Tube, under a car or on a loco- 
motive. all were interchangeable ; and to-dav, several уеагз after 
the original purchase. they were negotiating for some more of the 
same motors to meet the increased traffic requirements of the District 
Railway. Оп no one of their properties did the cost of rolling-stock 
maintenance and repairs exceed 0-64. per car-mile. The 10 District 
Railway electric locomotives, now five vears old. made 1,300 miles 
per day at a cost of 34. per mile for all maintaence and repairs. Two 
of them coupled handled a London & North Western Railwav nine- 
coach train to Mansion House far better than a steam locomotive 
had ever done. The maintenance cost was 14. per train-mile. The 
North Western costs for maintaining a steam locomotive were 4d. per 
mile ; the average cost for all English railways was 31d. per mile." 

The railways in this country operated wholly or in part electricallv 
are 18 in number. working over a total of approximately 200 miles of 
route and 410 miles of track. The trains are worked bv 87 loco- 
motives and 821 motor-coaches. The aggregate nominal power of 
the driving motors is approximately 360.000 H.P., of which 
184.000 H.». is provided by one type of motor alone, namely, that 
used exclusively by the railways operated by or in conjunction with 
the Underground Electric Railways Co., London, and partly bv the 
Metropolitan Railway. 5 
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| District. [ Tubes." x 
Total number of train-miles................ enn 


401,295 499,908 
Total number of delays (all causes).................. 303 44 
Total time lost by delays......... DERI mins. 1,186 107 
Train-miles per delay....................... eee 1,3244 11,361 
Train-miles per minute lost...................... ee. 338 4,072 
Total number of delays due to electrical troubles 
on the trains................... киа 54 21 
Time lost due to electrical troubles оп the 
taniy Mini о ноды 1354 75 
Train-miles per electrical delay .................... e 7,431 23,805 
Train-miles per min. delay on account of elec- 
trical. О ев coco eod eo ere Ea 2.901 6,665 
Average mileage per train per дау.................. 185 194-85 
Average delay per train per day due to electrical 
troubles on the trains.................. mins. 0-062 0-029 
Average delay per train per day due to all causes : 
mins.: 0:548 0-042 


The author proceeds to give а brief comparative summary of the 
electric lines in this country. Ву far the greater portion of the elec- 
trically operated traffic is worked by motor-coaches rather than 
separate locomotives. This method of operation is peculiarly 
adapted for working suburban railways and will no doubt remain 
the standard. The chief advantage of locomotive operation is that 
the greater portion of the electrical apparatus is immediately under 
the eye of the driver. If the apparatus was less immune from break- 
down this would be worth making considerable sacrifice to attain, 
but practically the advantage is small, as balanced against the advan- 
tages of motor-coach operation. The multiple-unit system of con- 
trol in which the motors on any bogie and the corresponding motor 
controllers form a unit—all such units on a train being operated from 
the driver's cab—is practically universal in the latest equipments, as 
well for locomotives as for motor-coaches. Most of the multiple-unit 
trains used on surface lines carry the motor-controlling apparatus 
suspended on the underframe of the motor-coach. In the case of the 
tube lines, however, it is invariably located inside the motor-coach, 
in order to be accessible in case of emergency. In the smaller tubes 
the control compartment is placed over the motor-bogie on a raised 
platform. 

Most of the passenger coaches are of the saloon type; there is, 
of course, nothing in the nature of electrical working to render this 
type of coach indispensable, although the shortness of the station 
stops and the high rate of acceleration usual in electrical service 
render it preferable from the operating point of view. Some of the 
most popular of the Metropolitan Railway trains, however, are of 
the compartment type, being bogie trains, dating from the time of 
steam operation, converted for electrical working. The London, 
Brighton & South Coast Railway have sought to combine some of the 
advantages of both types of coach in the new rolling-stock for their 
South London Elevated Electric line. The coaches are of the 
corridor type, being divided into compartments, and having side 
doors, but having a corridor running the length of the coach for dis- 
tributing the passengers. Although most of the railways in this 
country employ the vacuum brake, the electric railways, with the 
exception of the Lancashire & Yorkshire and the Midland, have 
adopted the Westinghouse type of brake. The chief reason for this 
is that compressed air can be stored to take off the brakes at a 
moment’s notice. 

In suburban service the greater part of the energy expended is 
used in giving speed to the train and is ultimately dissipated in the 
brakes. Other things being equal. therefore, the more frequent the 
stops the greater is the energy required per mile, and the more 
difficult the service. The energv-consumption per ton-mile. unless 
abnormal, is, in fact, а very good measure of the difficulty of a ser- 
vice. If this were more generally realised the world might be spared 
some of the absurd comparisons of energy-consumption between 
different systems, in which credit is claimed for obtaining a low energy- 
consumption, which is really due to comparatively easy service. 
If it be granted that the natural and normal energy-consumption 
рег ton-mile is a reasonable measure of the difficulty of a schedule, an 


even more reasonable measure 13 to be found in a certain acceleration 


immediately expressible in terms of the particulars of the service. 
namely, the acceleration that would cause the train to reach a speed 
equal to the mean running speed in a distance equal to that between 
stops. This is merely a dynamical result, and in order to show it 
let Figs. 1 and 2 represent speed-time curves corresponding to two 
schedules, the curves being such that that of Fig. 2 is simply that of 
Fig. 1 magnified twice in every direction. The distance represented 


* ie.. Baker Street & Waterloo Railway ; Great Northern, Piccadilly & 
Brompton Railway ; Charing Cross, Euston & Hampstead Railway. 


in Fig. 2 is then four times that in Fig. 1. At corresponding points 
P on the two curves, the acceleration, and therefore the tractive 
effort per ton necessary to produce it, will be the same. _ The power 
per ton required at P to produce the acceleration, being proportional 
to the tractive effort and speed, is twice as great in Fig. 2 as in Fig. 1. 
The energy per ton required to accelerate between corresponding 
points P and Q, being proportional to the power and to the interval 
of time will be four times as great in Fig. 2 as in Fig. 1. But the 
distance is also four times as great, and thus the energy per ton-mile 
used in accelerating—probably some two-thirds of the whole—is the 
same for the two services. If the mean train-resistance per ton were 
the same for the two curves, the energy per ton-mile required to 
overcome the resistance would also be the same, and we might then 
assert that the total energy-output per ton-mile would be the same 
in the two cases. As it is, there is a small error affecting а compara- 
tively small portion of the energy, which will have to be neglected. 
This is in general of little consequence in cases in which it would be 
expedient to employ the result, that is, in suburban service, where a 
ratio of four to one in distance with simliar speed curves, is, of course, 
a very exaggerated case. It will be seen that the acceleration 
referred to above, which will be called the specific acceleration of 
the schedule, is the same for the two curves, being the square of the 
mean running speed divided by twice the distance. It will also be 
seen that the method is perfectly general ; so long as the speed-time 
curves for two services are similar the specific acceleration will be the 
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Fics. 1 and 2, —SreED-TIMR CURVES CORRESPONDING TO TWO SCHEDULES. 


same, and the energy output of the equipments practically the same. 
It follows that of two services, that having the higher specific accelera- 
tion may be expected to show the higher energy consumption per ton- 
mile. Also that if two services have the same specific acceleration 
but differ in energy consumption the higher can be reduced, in so far 


assimilate its speed-time curve to that of the lower. The specific 
acceleration of a schedule is a better index of the difficulty of the 
schedule than the energy-consumption, inasmuch аз it is inde- 
pendent of the equipment efficiency and of the particular manner of 
running the schedule, in effect reducing equivalent services to the 
same mode of operation. This, of course, presupposes that the line 
is not specially graded to reduce the difficulty of operation. 

The above is an application of a method which the author has 
more fully elaborated elsewhere.* Table Ц. gives some charac- 
teristic schedules arranged in order of difficulty as indicated by the 
specific acceleration. 

A difficult service—in the sense of a service in which the specific 
acceleration is high—is one in which it is advisable, in the interests 
of low energy-consumption, to employ high rates of acceleration and 
retardation ; in an easy service this is of smaller consequence and 
hardly worth securing at the cost of heavy mechanical strains on the 
bogies, &c., with the great draught of power incident to the use of a 
high rate of acceleration. The account of the tests on the Liverpool 
overhead trains indicated a maximum rate of acceleration of 4:2 ft. 


** Journal,” Inst. of Electrical Engineers, Vol. XXXVI., p. 240. 
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Table IT. 
| үч Sche- | Time pig Specific 
Line. between dule of ing accelera- 
stops. | Speed. | stop. | stops. | tion. 
feet m.p.h. | secs. | m.p.h. | m.p.h 
рег sec 
Liverpool Overhead...... ‚| 2,145 19-5 11 22.9 0-179 
Liverpool-Southport .... | 6.585 30 15 33-4 0-125 
Underground, Inner Circle | 2,555 15-7 20 19.2 0-106 
Baker Street and Harrow | 5,000 23 20 96-6 0-104 
South London Elevated. | 4,540 21-5 20 25 0-101 
Hammersmith and City. | 2,830 16 20 19-2 0:096 
Central London........... 2.540 14-7 20 17.7 0-090 
North-Eastern, Tynem'th| 6,000 20.5 30 24-1 0:071 | 
0-035 


Mid. Heyshm-Morecambe | 23,500 26-7 120* | 334 


—— 


per second per second (2-9 miles per hour per second), and this is 
perhaps as high as it is advisable to employ in service. 

During the period of acceleration by controller notching. con- 
siderable energy loss is inevitable in the equipment. In the con- 
tinuous-current system the average equipment efficiency during 
notching is usually only about 57 per cent., the remaining 43 per 
cent. being lost in the motors, rheostats, &c. It has been hastily 
assumed by some that the avoidance of rheostat losses in the single- 
phase system would result in much lower losses and higher mean 
efficiency during notching. "That this is an unwarranted conclusion 
is shown by the authors of a recent Paper on the Heysham electrifica- 
поп, who, although by no means blind to the merits of the single- 
phase system, found as the result both of test and calculation, that 
the mean efficiency of the equipment during notching was only 56 
per cent. in the cases considered. The efficiency after notching is, 
of course, considerably higher for continuous current than for single- 
phase equipments. 

The claim that the performance of a suburban electric train can 
be very closely predetermined may seem an extravagant one, until it 
is considered how very few are the conditions on which it depends. 
The quantities most likely to be subject to some uncertainty before- 
hand are the voltage at the train and the train-resistance. In 
suburban work, however, a small error in these has but little effect 
either on the schedule speed or energy-consumption. Perhaps an 
idea of the accuracy with which the running can be predetermined 
will be best conveyed by disclosing that the author's practice, in 
making a guarantee of energy-consumption, is to compute it as 
closely as possible under thc ex pected conditions of test and add 5 per 
cent. to cover bad driving and other unforeseen contingencies. Such 
& guarantee would, of course. he of little use unless accurate instru- 
ments were available for making tests. "Train-testing instruments 
should be specially designed for the work. so as to secure exception- 
ally large torque and heavy damping. ‘The delicacy of ordinary 
Stationary instruments renders them useless for train-testing where 
they are subject to great vibration in all directions. 

These schedule caleulations are easy and commonplace but quite 
inadequate by themselves to determine whether an equipment is 
suitable for a given service. More important in this connection are 
the calculations involving the magnitude and distribution of the 
losses in the motors, with the facilities for transferring and dissi- 
pating the heat generated. Such calculations, however, are almost 
necessarily confined to the designers of equipments, as the data on 
which they are based are not generally available. In order to give 
& rough idea of the quantities involved, it may be stated that the 
ultimate temperature rise of the hottest accessible part of an ordi- 
nary railway motor, totally enclosed and without forced ventilation, 
as measured by Centigrade thermometer after continuous service, is 
given approximately by T=7Ww-}- where W is the mean motor 
loss in service (not including gear loss) in watts, and w is the weight 
of the motor in pounds, excluding gear and gear case. The motor 
losses in suburban service usuall y take from 61 per cent. to 7 per cent. 
of the input to the driving equipment+ in the continuous-current 
system, and from 15 per cent. to 18 per cent. of this input in the 
The great motor losses incident to the single- 
phase system form the foundation of all the objections raised to the 
use of this system for suburban service. 

The heating of the motors has always been a limiting feature in 
the design of equipments for this class of service. and the practicable 
and desirable means of dealing with it are well understood. Тһе use 
of forced draught for cooling the motors, whilst practicable for 
locomotives and single cars, is quite out of place on multiple-unit 
trains intended for suburban service, where, since the equipment 


* Assumed. 
+“ Proc." Inst.C. E., Vol. CLXXIX,, pp. 188 and 189. 
I That is, motors and rheostats. 
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may not be inspected for hours together, it cannot fail to lead to 
breakdown, increasing maintenance charges and causing delays to 
traffic.* | 

Fig, 3 gives speed, power and motor-loss curves corresponding 
to typical suburban schedule runs with continuous current and with 
single-phase equipments, the former of which carrics 20 tons per 
motor and the latter 23 tons. It will be seen that the great differ- 
ence between the systems is in the motor loss, which amounts to 
6-75 per cent. of the input in the continuous-current case and to 
17:8 per cent. in the single-phase case. Although both motors are 
dynamically capable of working the service, the former alone has 
sufficient thermal capacity for the purpose, the other having to dissi- 
pate three times as much energy as it can get rid of by natural cooling. 

The author has confined his remarks to the subject of ** Suburban 
Electrification,” inasmuch as there appears little prospect at present 
of general electrification of railways in this country. The properties 
which eive to electrical working its predominant advantages in the 
case of heavy suburban service become of minor importance when 
the distance between stops is considerable and the service infrequent. 
Even in the case of heavy suburban service, moreover, the margin 
in favour of electrification is bv no means overwhelming. - This much 
can be affirmed, however. that where there is any considerable 
suburban traftic, an investigation of the cost of electrification and 
the economie results of providing improved facilities will repay the 
trouble and expense, and in many cases justify proeceding with the 
conversion. 

The above remarks are intended to apply to the electrification of 
existing steam-operated lines. The case of entirely new railways is 
different and much more favourable to electrical operation. In 
laying out a new branch to an existing railway, again, it may be well 
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Fic. 3.—TRAIN CHARACTERISTICS. 


worth while to consider electrical operation, the capital cost of which 
might be more than saved in the cheaper roadbed, since steep grades 
are much less objectionable on an clectrical than on a steam road. 
There are also likely openings for local electrification on existing 
railways even apart from suburban systems; and again, where 
electric power is already available at goods vards and docks, the 
shunting might be more efficiently carried out by specially designed 
electric locomotives, fed perhaps by a suitable surfaee-contact system, 
than be steam locomotives. For ordinary main-line work, however, 
there is at present no indication that the steam locomotive can be 
superseded with advantage in this country. 


The Braking of Alternating-Current Motors.—In a recent 
number of ** L'Industrie Electrique," Mr. A. Héreny suggests a 
method for quickly braking induction motors by providing 
a suitable excitation for the stator during the act of stopping, 
thus enabling the rotor to generate alternating currents and 
to absorb energy. This may be attained by coupling a 
small series direct-current machine to the motor, connected so 
that when the main circuit 1s opened, the direct-current 
machine is coupled to one of the stator phases and excites the 
field, while tlie rotor 15 either short-circuited or connected to a 
resistance. Alternatively a rectified current derived from one of 
the rotor phases—in the case of a wound rotor with slin rings— 
may be used to excite the stator field, the current being rectified 
either by an electrolytic valve, a commutator, or other means. 


* [n this connection, sce '* Electric Traction on Railways," by Philip 
Dawson, p. 165. 
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stages as the gap is diminished. In the first stage there is a feeble 
leakage current due, he thinks, to vapour conductivity; in the 
second, conduction due to metallic ions (in this stage a small rise of 
E.M.F. produces a great increase of current); in the third stage 
ordinary conduction occurs. In a Paper entitled **Recherces sur 
les Contacts Imparfaits" (**Journ. de Physique," ser. 4, III., 1904, 
р. 350), A. Fisch describes his experiments on the voltage-current 
curves for a coherer consisting of two spherical sur‘aces of steel 
whose separation was capable of fine adjustment. He found, from 
a study of numerous curves, that the average curve exhibits three 
stages: (1) As the current is raised the Р.О. across the contact increases 
more and more slowly to a critical value constituting stage (2), 
where, though the current increases, the P.D. remains constant. 
Then (3) increasing current is accompanied by continually rising 
P.D. This curve of Fisch’s is precisely the curve II. of Fig. 8 below. 
Besides these investigators there are others who have advocated that 
the electrostatic attraction between the conducting surfa:es may 
account for the phenomena. 

Very few, if any, experiments with ele-trical oscillations of very 
minute measured voltages have so far been published, yet only 
minute voltages nowadays arise in practice. The purpose of the 
present investigations is to examine the action of a certain kind of 


coherer under ** weak signals," especially in respect of their energy 
relations. 


COHERERS.* 
ВУ №. Н. ECCLES, D.SC., A.B.C.S. 


Summary.—A method of investigating detectors is developed with 
special reference to the relations between the energy given to the 
detector in the form of electrical vibrations and the energy delivered 
by the detector, as direct current, to the circuit of the indicating in- 
strument. The response of the detector was measured by comparing 
the sound in its telephone with the sound produced in the aame tele. 
phone by interrupting a measurable direct current. The resu'ts of 
experiments on coherers made of oxidised iron wire dipping into mer- 
cury, and on coherers made of a clean iron point touching an oxidised 
iron plate, are recorded. The author puts forward the hypothesis 
that the properties of an oxide coherer may arise solely from the tem- 

rature variations caused in the minute mass of oxide at tho contact 

y the electrical oscillations and by the applied E. M.F. He examines 
the hypothesis mathematically and shows that most of the phenomena 


recorded can in this way be accounted for as perfectly ав the present 
state of the measurements permita. 


It is well known that an imperfect contact between almost any 
pair of good electrical conductors suffers a change of resistance when 
electrical oscillations of suflicient intensity occur in the circuit con- 
taining the contact. Prof. Branly, in 1896, concluded after much 
investigation that the effects observed were due to a modification 
of the electrical conductivity of the film of dielectric that happened 
to separate the conductors. For example, a mass of metal filings 
melted down in resin showed appreciable alteration of resistance 
when a spark or discharge occurred near it; and a pair of pieces of 
metal in very light contact, yet separated by their surface films of 
condensed gas, showed the phenomenon excellently. Sir Oliver 
Lodge at that date held the view that the alteration of resistance, 
us ually a diminution, was due to the piercing of the dielectric and a 
consequent cohesion of the metals. He gave the name *“ coherer ” 
to instruments exhibiting or utilising the phenomenon, and this 
name has been universally adopted and the suggested explanation 
widely accepted. It has often been pointed out that Lodge's expla- 
nation is inapplicable to known cases where the resistance of the 
coherer is increased by the passage of electrical oscillations. In 
the present. l'aper it will be shown that there is no need to adopt 
the “ cohesion" hypothesis, even in the case of typical coherers where 
the resistance is lowered by the action of electrical oscillations. 

Ten years ago the known ways of investigating a coherer required 
the device to submit itself to powerful electric discharges. We find 
investigators of filings coherers watching the sparks between the 
filings and boasting of fusing the filings into chains of quite con- 
siderable tenacity. But the engineers who were at that date nursing 
the infant wireless telegraphy were, on the whole, more gentle with 
the coherer than were the men of science. At most, the engineers 
required that the current through the coherer when it “ cohered ” 
should work a delicate relay. А few years later they merely asked 
that the coherence current should move the diaphragm of a tele- 
phone receiver. The oscillatory voltages that need be applied to а 
coherer in order to produce a resistance change perceptible by an 
ear at the telephone are very small indeed ; and in these cases a good 
coherer spontaneously and very perfectly recovers its original resis- 
tance when the oscillations cease. The * cohesion" explanation 
appears improbable here, though in the cases familiar 10 years ago, 
where the alteration of resistance is permanent, that explanation 
seemed plausible. 

Within the past six years the problem of the coherer has often 
been attacked, and each observer has in turn found all the theories 
of the action of coherers insufficient to explain his experiments, and 
has added some suggestion of his own. For example, A. Blanc,t in 
1904, concluded that neither oxide nor condensed gases played a part 
in certain coherers, and believed that particles of the two surfaces 
ditfuse at a rate depending on the current, temperature and pres- 
sure. Оп the other hand, Robinson{ decided that in single point 
coherers the resistan:e is that of an elasti? film of oxide, and that 
permanent coherence implied injury or thickening of the oxide: 
while Huthį attributes coherence to the ionisation of the film rather 
than to the thickening of the oxide. From the point of view of the 
results of some of the experiments to be described in this Raper, 
the observations of A. H. Taylor' are of special interest. He found 
that the current through a single point steel coherer shows three 


Methol of Experiment. —The self-restoring coherer to be examined 
was placed in a circuit comprising the ne essary source of steady 
Е.М.Е. and a telephone receiver. At the same time it was also 
conne-ted in series with a condenser, to form, as in practical wire- 
less telegraphy, a shunt across the condenser of an oscillatory circuit 
(Fig. 1). This oscillatory circuit was made a secondary circuit in 
relation to a tuned primary os^illatory cirzuit. The coupling was 
always extremely loose. Trains of damped oscillations, of maximum 
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amplitude of the order of a few hundredths of ап ampere could be 
excited in this primary; and hence feeble electrical oscillations of 
calculable magnitude could be excited in the secondary. The ampli- 
tude of the oscillatory E.M.F. at the coherer contact, and the energy 
delivered to the coherer, can be computed from the amplitude of the 
primary os illations; but, besides other considerations, th3 lack of 
facilities for measuring the small mutual inductance between primary 
and secondary тале another method (described below) of determining 
the energy seem preferable. 

The trains of damped os-illations in the primary were produced 
by making and breaking a small current running through the 
primary inductance. In consequence, the coherer yielded a sound 
in the telephone connected in series. As a general rule, the tele- 
phone sound is greater the greater the amplitude of the oscillations 
in the primary, because the response of the coherer is greater. To 
measure the response of the coherer. the intensity of the sound was 
balanced against another sound which was produced in the same 
telephone by the interruption of an independent sour.e of dire-t 
current, which could be swit-hed into the circuit of telephone and 
interrupter in the place of the coherer. In this way the behaviour 
of the dete.tor could be quantitatively re:orded when the steady 
current through it, or the oscillatory energy delivered to it, under- 
went desired variations. The method has enabled me to attain some 
degree of consistency in measuring the effects of os-illatory voltages 
as low as 1, volt, and energy transformations of the order of a few 
thousandths of an erg. 

Only one type of coherer has been examined closely. This is à 
mercury and oxidised iron coherer—a kind I have used for many 
years, and chosen for these experiments after careful comparison 
with a number of similar coherers of more modern vogue. Ав is well 
known, almost any conductor that can be coated with a closely 
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adherent, tenacious and very thin film of solid or liquid of not too 
high resistivity makes a good coherer: for example, oxidised or sul- 
phided copper against any solid conductor; oxidised iron, steel, 
nickel, tantalum, or any similar metal, against mercury or other con- 
ductor are all good.* I have tried also iron-mercury coherers made 
by the action of organic acids and other reagents on iron. For 
example, even the graphite (?) films left on a steel knife that has 
been unwisely used as a fruit-knife make coherers. Amongst all 
these and others I have found that the best for my present purposes 
ia the coherer made by dipping the end of a carefully oxidised fine 
iron wire or steel needle into a pool of clean mercury. It is impor- 
tant that the layer of oxide on the wire should be of uniform very 
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dary circuits are disconnected. The mutual inductance between 
primary and se-ondary can be varied by running L’ along a straight 
slipway to or from the coil L; but usually the coils were held so that 
their mutual inductan-e was a few hundreds of centimetres. The 
resistance r is an important detail. Its purpose is to prevent the 
formation of oscillations in L’ at the make of the primary current; 
calculation (as well as experiment) shows that if r lies within certain 
limits oscillations occur in L’ at the break only. The amplitude of 
the oscillations is governed by aid of the potential divider P,. The 
frequency of the interrupter I was chosen of the low value 22 per 
second; thus resonance with the telephone diaphragm was avoided, 
and the balancing of the sound produced by the detector with that 


Iron Positive 


0:8 1:0 1:2 


02 0*4 0-6 


Fra. 2.—Твох MERCURY DETECTOR. 


small thickness. Seven ог eight years ago I found that this can be 
accomplished very well by heating the wire in a glass tub» carrying 
steam from a boiling flask. The wire should be watched till the film 
of oxide yields one of those interference colours familiar in the tem- 
pering of steel. For instance, a blue film makes a splendid coherer, 
which works well for a month or two in the open air. Most of the 
experiments discussed below were carried out on coherers made in 
this way. 

A pparatus.—Fig. 1 is a diagrammati: plan of the apparatus. 
The primary circuit consists of the coil L' and condenser С’; the 
secondary of L and С. The detector D and condenser K are arranged 
shuntwise to the condenser C. C and C’ are variable condensers of 
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W = power supplied аз oscillations, Resistance about 1,000 ohms. Oscillation amplitude 


at coherer=442 x 4/W volt. 
Еа. 3.— I RoN-MERCURY DETECTOR. 


the Marconi pattern. К is an air condenser. L and L’ are coils wound 
on waxed cardboard tubes. The six-contact key S is designed to 
throw the telephone T quickly from the detector circuit to the direct- 
current circuit. In the position of S shown in the diag:am the tele- 
phone is in series with the detector and part of the potential divider 
P,, and at the same time the primary indu-tance L’ is connected 
through portion of the potential divider P, and the interrupter I. 
When the key S is depressed the telephone is connected directly 
through the interrupter I and the potential divider P,, and the secon- 
orbes. NO Mex Е ees 


* See Branly, “' Comptes Rendus,” CXXXIV., pp. 347, 1197 (1902). 


produced by P; facilitated. The electrical dimensions of the appara- 
tus were as follows: 1, = 33,700 cm., С’ = 5,020 cm., L— 42,700 cm. 
C— 3,940 cm., К = 1,210 cm., r=20 ohms, T—311 ohms. The mutual 
inductance between L and Г’ ranged from 200 cm. to 2,500cm. 
in obtaining the results described below. These sizes were settled 
upon after many changes, partly because they were practical sizes 
(wave-length about 820 metres), but chiefly because certain later 
cal.ulations were made easier. | 

Details of Method.—In the experiments the primary and secondary 
were used slightly out of tune. This is very necessary when detectors 
whose resistance varies are under study; for the variations of a 
coherer's resistance are quite wide enough to carry the secondary cir- 
cuit erratically from one side to the other of perfect resonance if the 
circuits are initially very near that condition, with the result that 
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Fio. 4.—IRoN-MERCURY DETECTOR, STEADY CURRENT CURVES. 


inconsistent measurements would be inevitable. It is, of course, as 
easy to deduce formule for the mistuned as for the tuned circuits. 
The expression for х, the current through the detector at break of 
primary current, 18 of the form 
х= [67% + ће" сов (pt + ч) + Ке“ cos (ct +d), 

where т and p belong to the primary circuit and b and c to the 
secondary circuit, the coupling being very feeble. The coefficients 1, 
h, k are complicated functions of the electrical dimensions of the cir- 
cuits. Hence the energy delivered to the detector at a break appears as 
six terms, of which, with the dimensions adopted, only two are of 
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numerical importance—namely, h?/4m and 2lh/m. The other terms 
are less than 1 per cent. of the larger of these. Both А and l in- 
volve m, the dan.ping factor of the primary, but not prominently. 
This fact enabled m to be determined easily and with sufficient 
accuracy. А calibrated thermo-galvanometer with a heater and 
series resistance totalling 1.000 ohms was put in the usual place of 
the detector; the mutual inductance between the circuits was in- 
creased (but the coupling was still very small), the speed of the 
interrupter was raised, and heavier primary currents were used than 
was customary when a detector was in position. Thus a considerable 
detlection of the thermo-galvanometer was obtained and recorded. 
Then a short loop of very thin copper wire of known high-frequency 
resistance was put in series with L”, and the observation repeated. 
Since the energy received by the thermo-galvanometer is propor- 
tional inversel:; to the resistance of the primary on each occasion, 


the high-fre juency resistance of the coil L/ can be calculated from 
the observations. 


The mean of several determinations gave 0-78 
ohm. 


The steady-current resistance was 0:22 ohm. 

The power delivered to the detector in the standard conditions 
of the circuits and primary currents can be computed as just indi- 
cated. For accurate results it is necessary to know M, the mutual 
inductanee between primary and secondary, and m, the primary 
damping factor, very accurately. As neither of these could be deter- 
mined with the precision desirable, the thermo-galvanometer was 
invoked to determine the power passing from primary to secondary. 
In fart, the experiment to determine m, just described, may be 
taken as determining the factor of transference of power. Similar 
observations to the above were therefore made with primary eurrents 
of diflerent values and with rather high speeds of interruption 
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Fic. 5.—T Row POINT ох OXIDISED TRON PLATE (LIGHT BLUE FILM). 


(nearly 200 per second), and the fa^t was established, obvious theo- 
retically, that the power passed to the thermo-galvanometer was 
proportional to the square of the primary current and to the fre- 
quency of interruption. Finally, by observation of the thermo- 
galvanometer deflection, when а primary current of | ampere was 
interrupted 168 times a second, the result was established that with 
the primary and secondary in their standard relation a quantity of 
energy amounting to very approximately 4:82 х 10. И joule, or about 
0:0005 erg. is passed to a detector of 1.000 ohms resistance at cach 
break of a primary current of 0:01 ampere. ‘This corresponds to а 
power delivery of O-OL erg per second when the interrupter is running 
at the standard frequency. Corresponding figures were obtained for 
the cases where the deteetor has different resistances between 100 
ohms and 2,000 ohms. 

In the actual experiments on detectors two things were chosen for 

variation, namely, the 1E. М.Е. applied to the dete tor and the oscil- 
Jatory energy passed from the primary to the detector. The effect 
observed was the loudness of the sound in the telephone. The 
curves of Fig. 2 have as abscisse the varying external E. M.F. 
applied to the coherer, and as ordinates the consequent effect in the 
telephone. Each curve in the diagram is obtained by supplying to 
the coherer the constant power marked on the curve. ‘The curves 
in Fig. З have as abscissie the power supplied to the coherer when 
ts applied E.M.F. is unvarying; the ordinates are the eflest in the 
telephone. The telephone effect is plotted as estimated power given 
by the coherer to the telephone circuit. The numerical connec- 
tion between the power passed into the telephone circuit апа the 
measured intensity of the sound in the telephone was determined аз 
follows: The thermo-galvanometer was put in the telephone circuit 
in series with the telephone, and a large primary current. was inter- 
rupted at the normal rate. 


telephone was measured by the potential divider, and at the same 


The intensity of the loud sound in the 


time a reading of the galvanometer deflection was taken. A resis- 
tance was then put in series with the telephone and the galvanometer, 
and the measurements reyeated. These r-adings give suffici nt data 
to determine the amount of energy being dissipated ia the telephone 
when the intensity of а вора is equal to that due to any assigned 
length of the potential divider P}. Th^ measur. m:nts thus mad: 
show.d, b.sides, that th» power delivered by th» detector to the 
thermo-galvanometer and t lephon» was practically proportional 
to the square of the length of P, requir.d to produce equal sounds 
in the telephone. It is rather а big extrapolation to extend these 
resulta obtained with currents larg» enough to affect th» thermo- 
galvanometer to currents that give only faint sounds in the tele- 
phone; but if we do this, we find that when the intensity of sound 
produced by a detector is equal to that obtained by interrupting a 
telephone current of 1 microampere 22 times per second, then the 
power passed from the detector into the telephone circuit is 
4:38 x 10 12 watt, t.e., 4:38 х 10-5 erg per second. Ву the aid of 
this factor the curves of Fig. 2 and 3 were drawn. 

Results.—The most striking outcome of the measurements is 
embodied in Fig. 3. The curve connecting the power delivered 
to а coherer as electrical oscillations and the power passed by 
the coherer to the telephone turns out to be a straight line 
passing nearly through the origin. The line is different for 
different values of the steady E.M.F. applied to the detector. 
The upper curve of Fig. 3 was obtained from a rather insensitive 
coherer, which happened to have a resistance of about 1,000 ohms 
at its most sensitive voltage, the iron being positive. The lower 
curve is one selected under similar considerations with the iron 
negative. The approximate equation of the former curve is 
w= 0:024(W — 0-9 x 1075), and the latter w=0-019(W—2°2 x 1075), 
the unit beinga watt. All the other curves that have been obtained 
with coherers of various construction, resistance, applied E.M.F., 
are very like these. The more sensitive the coherer the steeper the 
line, is the only rule that has yet come to light (and in some 
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iron-mercury coherers the gradient of the line is 0-06); there is no 
rule yet proved for the constant term subtracted from W. It may 
be mentioned again that the absolute value of the multiplier of W 
in the above equations is rather doubtful, because of the big extra- 
polation necessary in calibrating the telephone. But doubt on this 
point does not affect the character of the curves; it affects only 
their gradient. As written above, the approximate equations for 
the curves suggest that for a particular detector under invariable 
conditions there is a fixed wastage of oscillation energy amounting 
constantly to about one-tenth of an erg per second, however large 
or small the oscillation energy given to the detector may be. И, 
however, the equations be written vw + 0-022 x 1075— 0-024W and 
w+ 0.042 x 10 7-—0019W, the inference is that a small quantity of 
energy, which is invariable while the detector is undisturbed, is 
delivered hy the detector to the telephone cireu't in a form that 
never makes any proportion of itself manifest as sound. Whatever 
the cause of this small energy wastage may be, the curves of Fig. 3 
show that the coherer must be put amongst those detectors that 
have been called ** integrating" detectors. Thus the coherer is not, 
as has usually been supposed, a “ voltage-operated" detector. Аз 
detectors go, it has a very good efficiency (Г.е., ratio of energy con- 
version), but evidently its efficiency falls rapidly as signals get weak. 

The eurves of Fig. 2 show how the sound heard in the telephone 
varies with alteration of the P.D, applied to the coherer and tele- 
phone in series Each curve is obtained by submitting the coherer 
to the fixed excitation whose value in watts is marked on that curve. 
As the excitation diminishes the maxima accompanying variation 
of applied voltage becomes less marked. The resistance of the 
coherer was kept as constant as might be during these experiments, 
but wide variations of resistance are inevitable. The asymmetry of 
the coherer under positive and negative voltages shown in these 
curves obtained by the action of electrical oscillations on the instru- 
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ment is no doubt conneçted with the similar phenomenon mapped 
in Fig. 4, where typical steady current curves, plus and minus, are 
drawn. In these curves the abscissæ are the P.D.s applied at the 
terminals of the coherer. In both cases the lack of symmetry is 
due to the use in the coherer of two metals so different as iron and 
mercury. In order to examine whether this asymmetry was respon- 
sible for the failure of the curves 'of Fig. 3 to pass through the 
origin, a new series of experimenta on a different form of iron-oxide 
coherer was undertaken. 
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Additional E гргтітепі«. — А coherer was made by heatinZ a polished 
iron plate in air till rings of colour round the small heated area in- 
dicated that the plate was covered with a thin film of oxide. The 
end of a clean piece of iron wire was so held as to press on the 
plate at any desired place with a constant force. The plate was 
made one terminal of the coherer and the wire the other terminal, 
and this coherer was examined in precisely the same way as the 
others. А typical series of measurements is set forth in Figs. 5 and 
6. The curve connecting the energy given to the coherer and the 
energy passed to the telephone is again a straight line passing 
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some distance from the origin. The equation of the curve is 
10—0:028(W —1:4 x 10 5); The curve is the same whether current 
passes from point to plate or in the opposite direction. which clear} » 
indicates that the asymmetry of the other curves was due solely to 
the use of two metals. The curves connecting applied voltage and 
steady current for these iron-point iron-plate coherers are also the 
same whatever the direction of the current. Fig. 7 shows such a 
curve, which has been selected from a large number as typical. 


(To be concluded.) 


Telephone Improvements at Panama.—<According to the 
“ Electrical World,” the telephone exchanges at Culebra and 
Paraiso, in the Canal Zone, are to be consolidated with the 
Empire exchange as soon as the work of installing new equip- 
ment at Empire is completed. The “ central” at Paraiso has 
been abolished, and the stations served by 16 were temporarily 
connected with the Culebra exchange. The consolidation 13 
designed to increase the efficiency of the service by centring the 
Operations at a point where they can be given closer super- 
vision, A saving in operating expenses will also be effected. 
The new equipment at Empire will include a modern common- 
battery two-section switchboard to serve 400 stations, 


GAS ENGINES IN CITY RAILWAY AND LIGHTING 
SERVICE.* 


BY E. D. LATTA, JUN. 


Summary.—The author first describes the plant in the small, but 
thoroughly equipped, central station of the Charlotte Electric Railway 
Co., in which gas engines are used for prime movers, and current is sup- 
plied for street railway purposes, electric lighting and motors in small 
units. He also gives from the daily operating reports some figures from 
which can be formed an idea of the reliability, efficiency and adapta- 
bility of the plant. He sets forth data on the subject of producer gas 
manufacture, finally offering a few remarks on the adaptability and 
advisability of gas engines for certain kinds of work. 


The period covered by this Paper, viz., 12 months, dates from 
January 1, 1909, when the plant had been in operation for about six 
months, and could be considered as being fairly well under way. 

The engine room equipment consists of two 810 в.н.р. horizontal 
twin-tandem double-acting four-stroke cycle gas engines and one 
60 н.р. single tandem exciter engine. The 540 kw. three-phase 
60-cycle 2,300-volt alternators are direct and rigidly coupled to the 
crank shafts of the main engines, and a 40 kw. direct-current gener- 
ator is direct-connected to the exciter engine. In addition to this 
apparatus there is an induction motor-driven exciter set of the same 
capacity as the engine exciter, a 300 kw. and a 500 kw. rotary con- 
verter, and the usual switchboard equipment. 

The producer apparatus is contained in a building about 100 ft. 
from the power house, and consists of two 1,000 н.р. units of twin 
generator down-draught producers, having a continuous overload 
capacity of 50 per cent. Each unit consists of two 9 ft. generators, 
16 ft. high, having a fuel space 7 ft. in diameter by 8 ft. high above 
the grate bars, which are of arched fire-clay tile. The generators 
are connected at the bottom by openings, Jined with firebrick, con- 
taining water-cooled gate valves, to an economiscr or vertical boiler 
of 100 н.р. rating. From the top of the boilers a 16 in. pipe leads to 
the bottom of the wet scrubber and from the top of the wet scrubber 
to the exhauster, or through a by-pass around the exhauster to the 
dry scrubber. А 60,000 cubic ft. holder receives the gas from the 
producers and delivers it to the engines. The flywheels of the 
engines are 16 ft. in diameter and weigh 34,000 b. Each engine 
occupies a floor space of 18 ft. by 44 ft. АП parts of the engine that 
come in contact with the hot gases are water-jacketed, including 
cylinders, pistons, piston rods, mixing chamber, valves and valve 
seats, and the exhaust pipe down to the floor level. The jacket water 
from the various parts of the engine empties from separate pipes into 
open funnels, which enables the operator to determine at all times the 
temperature of the different parts of the engine. The ignition is low 
tension make-and-break, with two igniters to each end of cylinder. 
The ignition current is supplied by one of three batteries of five cells 
each, and requires about 10 volts. The governors are of the Jahns 
type, in which the centrifugal force of the weights revolving in a hori- 
zontal plane is resisted by the direct pressure of coiled springs, the 
weights turning on rollers in a constant oil bath which practically 
eliminates friction. The governor is driven by a belt from the cam- 
shaft, and governing is done with a uniform mixture. А plunger in 
the face of the flywheel works in and out radially against а coiled 
spring. In case of excessive speed of the fly wheel, centrifugal force 
drives the plunger out beyond its normal position and opens a switch 
in the igniter circuit. thus shutting down the engine and preventing 
racing in case of the governor belt breiking or the governor other- 
wise losing control of the engine. This device is tested at regular 
intervals Бу depressing the governor. and is found invariably to 
operate within five or six revolutions above normal speed. 

The problem of piston packing, which for many years was one of 
the greatest difficulties in the way of building double-acting engines, 
has been solved in a fairly satisfactory manner by the use of metallic 
packing contained in packing cases. The packing cases each contain 
five rings of special cast-iron made in segments, with overlapping 
joints, the segments being held in place against the piston rod by a 
15 т. garter spring drawn around the circumference. The packing 
case 13 bolted to the суйт4ег head by means of a flange, between 
which and the cylinder head is a ground joint. About once a month 
cach packing case is removed and supplied with clean packing. The 
packing removed is then thoroughly cleaned when convenient and 
put aside for use at another time. If a high grade evlinder oil is used 
and the packing is regularly cleaned, the troubles from this source 
are practically eliminated. 

During the summer months about 15 gallons of water, at an initial 
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temperature of 80°F., are required per horse-power-hour for cooling, 
the temperature of discharge being about 120deg. During the 
winter months 10 gallons of water per horse-power-hour at 60 deg. 
are sufficient, and are discharged at about 100 deg. The difference 
in the amount of water required in summer and winter is apparently 
due to the fact that the heat lost by radiation is much greater in 
winter. The jacket water after being discharged from the engine 
flows by gravity to a hot well of the cooling system, from which it is 
drawn by an electrically-driven centrifugal pump of 50,000 gallons 
per hour capacity, against 15 lb. pressure, and forced through sprays 
into a basin in the middle of which is a cold well. From the cold 
well it is taken by a two-stage turbine pump of 15,000 gallons per 
hour capacity against 30 lb. pressure, and returned to the engine. 
These pumps are driven by the same motor. As the capacity of the 
single-stage or hot-well pump is three times as great as that of the 
cold-well pump it follows that an excess of water is sprayed into the 
basin over that taken out of the cold well ; this excess water overflows 
and returns to thé hot well where it is again pumped through the 
sprays. In this way all the water passes through the sprays three 
times to each time it is used in the engine and ample cooling is 
obtained, the water in the cold well being reduced to a temperature 
slightly below that of the atmosphere. The loss in water by evapo- 
ration to attain this degree of cooling is about 10 per cent. 

There are three classes of disturbances that take place infrequently 
in these engines, as is the case with all gas engines, viz., pre-ignition, 
back-fires and muffler explosions. The first of these is caused by the 
use of gas over-rich in hydrogen, which ignites very readily under 
high compression without other application of heat; also by par- 
ticles of carbon or other solid matter which become lodged in the 
cylinder and become incandescent under the temperature of com- 
pression, or when any of the water-cooled parts of the engine are 
insufficiently cooled by using too little water, or water at too high 
temperature. А back.fire occurs when the gas admitted to the 
cylinder is ignited on the suction stroke, but can also be caused by a 
leaky inlet valve, in which case the gas in the inlet pipe is ignited 
during the explosion stroke. Ordinarily a back-fire is caused when 
gas of a too lean nature is used, so that the gas burns very slowly 
and continues to burn in the exhaust stroke. A part of the gas 
still burning in the clearance space ignites the incoming {charge. 
Also if there are any pockets or small passages, such as the water- 
cooled pipe leading to the indicator cock, the gas in the passage or 
pocket is cooled to a point where it does not ignite readily. It 
becomes heated and ignites in the latter part of the pressure stroke, 
and continues to burn until the succeeding intake stroke when the 
incoming charge is ignited. The result of a back-fire is only the loss 
of the next power stroke, and usually a mis-fire at the second suc- 
ceeding power stroke caused by the burning gas blowing back into 
the intake pipe and fouling the gas contained in it. The disturbance 
caused by pre-ignitions and back-fires is only momentary, and even 
when the engines are operating in parallel very little effect can be 
noticed. A muffler explosion is caused after a mis-fire, when an 
unburned charge of gas and air passes into the exhaust pipe and is 
ignited by the exhaust from the power stroke of another cylinder. 
It has no effect upon the operation of the engine, but makes a noise 
similar to that of a pre-ignition or back-fire. 

Improper action of а gas engine is not shown nearly so clearly by 
the indicator card as it is in the case of a steam engine. For instance, 
the exhaust valve of a gas engine might be leaking and the only indi- 
cation of the trouble would be low compression, yet the low compres- 
sion might be caused also by badly worn piston rings or by packing 
in bad condition. The principal value of the indicator card is in 
adjusting the proportion of air and gas to give the most effective 
mixture, and for properly timing the ignition. To adjust the mix- 
ture it is desirable to put a steady load upon the engine, preferably 
that produced by a water box, and then indicate the engine and 
adjust the mixing valve until the card shows the maximum explosion 
pressure for a given compression, which is the condition existing 


when sufficient air for complete combustion is admitted with the gas, 
without excess. 


a heavy load is suddenly thrown on the engine, or removed from it, 
a momentary swing of not exce»ling 2 per cent, below or above 
mean speed for the given load occurs, which is due to over. 
reaching of the governor. While this swing in speed is not exces- 
sive, and is found to an equal or even greater extent in high-class 
reciprocating steam engines, it is rather remarkable that it is not 
far worse than the above figure in & four-cycle gas engine; for at 
the moment the load on the engine is changing, the governor has no 
control whatever upon the charge of gas next to be ignited. 

It is generally supposed that the turning moment or angular 
velocity of а gas engine is uneven and characterised by periodic 
variations with each impulse, due to the fact that the initial cylinder 
pressures are extremely high as compared with those of steam 
engines. "This would no doubt be the case with a single-tandem 
four-cycle gas engine, but with the twin-tandem engines having four 
double-acting cylinders eight impulses are given to the flywheel in 
two revolutions or one complete cycle. "Therefore, as the cranks of 
the two sides are quartering, an impulse is imparted to the flywheel 
every 90 deg., or two impulses per stroke. "The impulses thus over- 
lapping tend to smooth out the variations that otherwise would 
occur, and permit of a far lighter flywheel than could be used 
with a single-tandem engine. The lighter flywheel is less sluggish 
and consequently promotes good parallel operation, but it is not too 
light to afford sufficient inertia practically to absorb the variations 
in crank effort | 

We have been convinced of the correctness of this statement by 
observing the behaviour of the alternators at various times when 
they were running in synchronism, with the engine cranks in almost 
every possible relation. No difference can be discerned in the action 


of the switchboard instruments, whether the cranks are in step or in 
any other possible position. 


While the parallel operation of this engine would not be considered 
good in comparison with steam turbines operating at high speed, 
with alternators having from two to four field poles, it nevertheless 
compares favourably with the best type of reciprocating steam 
engines with alternators having the same number of field poles, viz., 
60, which, of course, means that the variations in electrical degrees 
will be 30 times as great per degree of angular variation as would be 
the case in a turbine of the same capacity operating at 3,600 revs. 
per min. The temperatures of the alternators above room tem- 
peratures, so far as can be observed with the constantly varying 
load, do not indicate an excessive synchronising current, and there 


has never been any tendency on the part of the synchronous con- 
verters to fall out of step. 


Cost of Operation and Repairs.—The load factor is poor. due prin- 
cipally to two conditions—first, the prevailing load for 20 hours per 
day is easily within the range of one unit, but the wide limits of 
variation make it necessary to operate the second engine on an aver- 
age 10 hours per day ; and second, from 12 o'clock night until 6 a.m 
one engine operates on practically no load at all. We estimate that 
with an increase in the load factor of 25 per cent. the additional 
output could be produced for an amount not exceeding 10 per cent. 
of the present cost. In the matter of cost of repairs, also, we expect 
a reduction rather than an increase in the near future. The largest 
item in the total cost of repair parts is the cost of an entire new equip- 
ment of exhaust valves, which amounts to about half of the total. 
These exhaust valves were put in, not on account of wear and tear, 
or breakage, but on account of the inferior design of the original ones. 
Four pistons have been taken out and fitted with new rings, the 
original rings having become broken when water leaks occurred in 
the cylinders due to defects in the castings of the piston water com- 
partments. Broken rings almost invariably result from water leaks 
in а cylinder. In this case, new parts were furnished by the manu- 
facturers without charge, and the labour was furnished principally 
from the operating force. ' 

The least serious trouble that has been encountered, but one of the 
most annoying, on account of its occurring at most inopportune 
times, is the breaking on six occasions of the wedge adjusting bolts 
in either the crank or cross-head bearings. 

The figures for the whole year are as follows: Units 3,355,907, 
engine-hours 12,403, pounds of coal 6,444,281, load factor 0-45. The 
| "m Output 
oid factor is given by s=- — еек. 

Engine hours x capacity of one engine | 

In addition to the coal, 260.292 lb. of coke were used in starting 
producers, of which amount 122,371 Ib. were reclaimed, leaving the 
total net amount used 137,921 1Ъ., equal in cost to 192,000 Ib. of coal. 
The total coal consumption, therefore, is equivalent to 1-97 10. per 
kilowatt-hour over the whole year. 
№ Interest, depreciation, taxes, &c., are not included, as buildings. 


producers, &c., are provided for three units, although only two are 
installed. 


Plant Performance.—Under this head, considering the class of 
service, reliability is of paramount importance. Details of the shut 
downs during the year are given by the author, and total 2 hours 
45 minutes, the plant operating 24 hours per day. The failures were 
twice due to exciter, twice to suction of engine drawing water from 
the gasometer into gas main, shutting off gas supply and once each 
to belt of oil pump breaking, earthing on ignition wiring, operation 
of safety stop valve and unusual overload. 

Second in importance to reliability are speed regulation and 
ability to operate successfully in parallel. The manufacturers 


guaranteed that from 25 per cent. to full-load the engine would 


govern within a maximum variation of 2 per cent. This condition is 
met as regards the mean speed on steady loads. 


When, however, 
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Details of Costs per Kilowatt-hour. 


ОС ———————— E 0-1754. 
Power house labout.. иные 0-085d. 
Producer labour’ „оао авы 0-066d. 
Oil for power Һһойиве............................................. 0-032d. 
Oil for DIOQUCBE о 0-003d. 
Waste and sundries, power house. ...................... 0-006d. 
Waste and sundries, producer house........................ 0-002d. 
Repair parts for епдїпей....................................... 0-023d. 
Repair parts for ргойисегз.......................... 6 0-003d. 
Machine shop work, епріпев.................................. 0-008d. 
Machine shop work, &c., producers......................... 0-005d. 
hi ARRA 0-0354. 

О оно ОКА 0:4434. 


Producer Operation.—In starting a producer the generators are 
charged to a depth of 5ft. with 72-hour coke, requiring about 
6,000 Ib. to each generator, or a total of 12,000 Ib. The exhauster 


is then started and the coke ignited. The gas made during the first 
40 minutes is too inferior to be of any use in the engine, and it is 


therefore blown out and wasted. As the coke in the generators 


burns and becomes hot, coal is charged at the top in small quantities 
and at frequent intervals. If coal is charged too rapidly, particu- 


larly in the early stages of the fire, it tends to coke, with the result 


that the draught will be unequally distributed over the fuel bed, 
finding its way down through holes and localising the heat to such 
an extent that the excessive temperature causes clinker to form, 


thus reducing the capacity of the generator and shortening by 


several days the time that the set can be run without shutting down 
for cleaning. When the fuel bed has attained a sufficiently high 
temperature the gas is admitted to the holder. Steam is intro- 


duced at the top of the charging doors and, together with the air, is 


drawn in by the exhauster, passing down through the generator, 
forming a mixed gas. 

At intervals of 20 to 30 minutes, up and down steam runs are made 
in the generators in the following manner. The by-pass around 
the exhauster is opened, the charging doors of the generators closed, 
and steam is admitted beneath the grate bars of one generator, the 
gate valve of which is closed, for about 30 seconds. 
passes up through the generator, moistens the ash, breaks up the 
fuel bed and cools the fuel at the point where clinker is forming, and 
which is not reached by the top steam before decomposition takes 
place. This steam leaves the generator through a connection at 
the top, passing over into the top of the second generator, down 
through the fuel bed and out through the other apparatus to the 
holder as a fixed gas. The direction of the steam is reversed on the 
next run, so that the generators are alternately treated in the same 
manner. 

The hot gas leaves the generators at а temperature of about 
1,200°C., and passes out through a brick-lined nozzle and water- 
cooled gate valve into the lower compartment of the vertical econo- 
miser, which is also brick-lined. А large part of the sensible heat 
of the gas is given off and goes to make steam which is used in the 
generators and for running the exhauster. From the top of the 
economiser the gas passes, at a reduced temperature, to the bottom 
of the wet scrubber where it is water sealed, and passing up through 
the wet scrubber, it works its way through several layers of coke over 
which water is sprayed from above. During its passage through the 
coke and water most of the dust and lampblack in the gas is removed, 
and its temperature is reduced to that of the atmosphere. In the 
top of the wet scrubber a thick layer of excelsior removes part of the 
moisture and most of the remaining lampblack. From the wet 
scrubber the gas goes through the exhauster, then to the dry scrubber, 
where two more layers of excelsior throughly dry it, thence it 
passes to the holder, a clean, dry, cool gas. It is very important 
that the gas should be reduced to atmospheric temperature in the 
wet scrubber by the use of a sufficient amount of cool water. About 
4 to 6 gallons per horse-power-hour is required, depending upon the 
temperature of the water and that of the atmosphere. 

The use of a large holder, such as the one installed in this plant 
(60,000 cubic ft.) is of great value in operation. It takes up the 
variations in load and allows the producer to be operated at an even 
rate; also, if the gas varies in quality over short intervals, which 
18 unavoidable, the gases above and below the mean value are 
thoroughly mixed and a gas of uniform quality is supplied to the 
engines, | 

It may be of interest to describe a rather serious difficulty which 
was encountered, and the way in which it was remedied. A short 
time after the plant was put into operation, it was found that some 
of the tubes of the economisers were leaking. The tubes were rolled 
and the leaks stopped, but in a short time they were found to be 
leaking again. They were again rolled, but continued to leak, and 
when finally too thin to be any longer rolled they were taken out 


This steam 


and replaced with new tubes. The old tubes when taken out were 
cut into sections and split open, and it was found that they were 
badly pited throughout their entire length, although the pitting was 
worse at the upper end ; weighing the tubes disclosed the fact that 
they had lost nearly 25 per cent. of their origina] weight. After 
much surmising, the cause of the pitting of these tubes is believed to 
be as follows: In the usual design of plants of this kind, with two 
or more sets of apparatus, the various sets are absolutely independent 
of each other as far as the wet scrubbers, and as the gas is water- 
sealed in the wet scrubbers it is impossible for gas from one set to 
pass over into another. In this plant, however, in order to increas? 
the flexibility of operation, the two economisers were connected 
together at the top by a horizontal header, and each one was cut off 
from the header by a gate valve. These gate valves coming in con- 
tact with gas at fairly high temperature expand and contract, and 
cannot be kept perfectly tight during steam runs. When the 
generators were under pressure leakage of these valves permitted 
hot gas to pass from the economiser in operation to the one shut 
down, and after passing down through this economiser to escape 
through the open generators. It was found that the economiser 
not in use sweated profusely on account of the difference in tempera- 
ture of the room and the water in the economiser, keeping the tubes 
continually wet. This moisture, combining with the hot gas leaking 
through the apparatus, undoubtedly formed a strong acid and 
attacked the tubes. Since arriving at this conclusion, each time a 
producer is shut down the gates of the valves are thoroughly cleaned, 
the tubes are cleaned with a wire brush, the tube ends and tube sheet 
are painted with one coat of graphite paint, and the manholes at 
top and bottom of the economisers are left open, so that a circula- 
tion of air prevents sweating. Since adopting these measures, there 
have been no more leaky tubes, and it is believed that the trouble 
has been effectually remedied. к! 

At another time an annoying occurrence was the development of 
numerous hot spots on the shells of the generators; these hot spots 
were caused by defects in the linings. It is found to be an advan- 
tage after cleaning & generator to wash the surface of the brick 
exposed to the fuel with fire clay grout, as the grout tends to form 
a cleavage plane between clinker and brick and greatly facilitates its 
removal. When cleaning the gencrators, it is not desirable to remove 
all the clinker, for in doing so a part of the brick would be chipped 
off each time, and greatly reduce the life of the lining. About 1 in. 
or 2 in. of clinker adhering to the brick is allowed to remain, and this 
coating affords great protection to the surface of the lining. 

The author finally gives the theory of producer gas manufacture 
and combustion. He also questions whether the gas engine is 
adapted to the conditions of operation described above, unless in 
connection with.a storage battery. 


~~ 


THE ELEMENTARY THEORY OF THE QUADRANT 
ELECTROMETER. 


BY R. BEATTIE, D.SC. 


Summary.—The author gives a simple proof of the theory of the 
quadrant electrometer. He also discusses its sensibility charac- 
teristics, and compares them with those of an alternate current 
moving coil galvanometer. | 


As is well known, the quadrant electrometer does not always 
obey the rules laid down for it in the text-books. According 
to the theory usually given, the sensibility is proportional to 
1У —(v,2-0,)/2), where V is the potential of the needle and 
t; *, are the potentials of the quadrants. Thus, with v, and 
v, small, the sensibility should be proportional to V. In 
point of fact, however, as was first shown by Hopkinson,* the 
sensibility generally reaches а well-defined maximum as the 
potential of the needle is raised. Much has been written 
with a view to elucidate this point, the chief Papers dealing 
with the subject being those of Gouy,f Ayrton, Perry and 
Sumpner,{ Walker,§ and Orlichj| and in these Papers the 
development of a strict and full mathematical theory of the 
electrometer may be traced, and a satisfactory explanation of 
the peculiarity just mentioned may be found. 

The purpose of the present Note is not to add anything to 


* << Phil. Mag.," Sth Series XIX., p. 291, 1885. 
T ‘‘ Jour. de Phys." VII., p. 97, 1888. 
t Phil. Trans.," А. 182, р. 519, 1891. 
$“ Phil Mag.," 6th Series, VI., p. 238, 1903. 


L ||“ Zeit. für Inst.,” XXIII., p. 97, 1903. 
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this theory, but rather to reduce it as far as possible to its 
purely physical elements and present it in its most elementary 
form. It has been felt that a simple explanation on these 
lines of the characteristics of the electrometer would be wel- 
comed by many workers with the instrument who have neither 
the time nor the inclination to follow the mathematical argu- 
ments of the more complete theory. 

The customary point of departure in establishing the theory 
of the electrometer is to write down an expression for the 
energy of the system in terms of the potentials and the position 
of the needle. From this, by differentiation, the value of 
the force acting on the needle is then obtained. It is safer,* 
however, and more direct, to start with the forces and equate, 
say, the controlling and deflecting couples acting on the needle ; 
and this is the plan adopted in the following discussion. It is 
necessary, however, to be quite clear at the outset as to what 
is meant by the controlling couple and what by the deflecting 


a small angle 9, there are obviously two forces brought into 
play, both tending to bring it back again. There is, in the 
first place, the mechanical controlling couple due to the sus- 
pension. Being proportional to 0, we may represent this couple 
by K,0, where K, is a constant. Next there is the electro- 
static attraction between the needle and the quadrants, which, 
of itself, even 1f the needle were freely suspended, would suffice 
to pull it back to the symmetrical'position. The restoring 
couple due to this latter cause—the “ electrostatic control,” 
as it may be called—is proportional to V? and to б, and may 
therefore be represented by К,У?0, where К, is а constant. 
Thus the total controlling couple is (К, + K,V?)8. 


I 
couple. To prevent any misconception on this point, it may be ЫЗ 'e 
advisable, therefore, to explain that the controlling couple on 


the needle in any given position is understood to mean the total 
couple on the needle from all causes when it is charged to its 
working potential V, the quadrants being at the same time 
earth-connected. The deflecting couple is the additional 
couple which comes on the needle when the quadrants are 


raised from zero potential to potentials v,, о,, the difference 
between which it is desired to measure. 


4 
© 


(«) Мее Ме under controlling forces. (b) Needle under controlling and deflecting forces. 
Fra. 2,— QUADRANT ELECTROMETER (NEGATIVE ELECTROSTATIC CONTROL). 


We have considered a case where the electrostatic control, 
since it acts in the same sense as the mechanical control, must 
be reckoned positive. But cases may arise where the clec- 
trostatic control acts against the mechanical control, and must, 
accordingly, be reckoned negative. Evidently this 18 во Ш 
Fig. 2. Here the resultant electrostatic attraction brought 
into play by any displacement of the needle acts in the direc- 
tion of that displacement ; and the same holds good with 
reference to the electrostatic attraction on the string of the 


a) Necdle under co:,trolling forces. (b) Ncedle under controlling and deflecting forces. 


Fic, 1.—QUADRANT ELECTROMETER (PostrivE ELECTROSTATIC CONTROL). 


It should, further, be explained that in what immediately 
follows only a special case is considered—that of asymmetrical 
electrometer used to measure small potential differences, the 
needle being at a high potential, V, and the quadrants at 
potentials v,, 0, not far removed from zero. The deflections 
are also supposed to be small. 


Controlling Couple on the Needle.—Any departure of the 
electrometer from the ordinary law is entirely accounted for 
by the fact that the controlling couple on the needle is not 
single (7.e., 18 not due to the suspension alone, as js generally 
supposed), but is double, and arises partly from the suspen- 
sion and partly from electrical causes. This will at once be 
clear on reference to Fig. 1, which represents diagrammatically 
an electrometer with its needle charged to potential V and its 
quadrants earth-connected. In an electrometer of this type, 


«af 


(^) String unl-r controlling forces. (^) String under controlling aud deflecting force. 
Fig. 3.—STRING ELECTROMETER (NEGATIVE ELECTROSTATIC CONTROL). 


* It is safer for this reason: If we express the energy of the system in 
the form (A+ В9 + C03 4- De'+ &c.), where 0 is the (small) deflection of the 
needle, and А, В, С, &c., are functions of the potentials, then we have to 
decide how many terms of the serics it is necessary to retain. If we 
decide to retain two terms and then differentiate, we obtain one result ; 
but if we differentiate first, and then decide to retain two terms, the result 
may be very different. It is really through omitting to retain a sufficient 
number of terms in the energy expression that Maxwell’s proof (“ Elec. 
and Mag.,” Vol. I., $219) fails to disclose the now well-known pecu- 
liarities of the electrometer. In dealing with force expressions instead of 
energy expressions the liability to such an oversight is much less. ` 


string electrometer represented inYFig. 3.7 In both these 
cases the electrostatic control must be regarded as negative. 
Electrometers can thus be classified into (1) those which 
possess positive electrostatic control, and (2) those which 
possess negative electrostatic control. In general, therefore, 
the total controlling couple on the needle will be represented 
by (K,+K,V’)6, the positive or negative sign being taken 
according as the electrostatic control 13 positive or negative. 
Deflecting Couple on Needle.—Whenever an electrometer 
with its needle at potential V has the potentials of its quad- 


к 


и 


THE ELECTRICIAN, AUGUST 12, 1910. 


731 


rants raised from zero to v,,v, respectively, the needle ex- 
periences a couple tending to deflect it. If v,,v, are small 
compared with V, this deflecting couple will, for a given 
position of the needle, be proportional to V(v,—v,), but will 
vary with the position. Provided the resulting deflection is 
small, we can always represent the deflecting couple as a 
function of 6 by an expression of the form 


K,V (v, — v5)(1 + a0 4- b6? --с63-| &c.), 


where K,, a, b, c, &c., are constants. But from considerations 
of symmetry the electrostatic deflecting force must have the 
same numerical value when (v, — v,) and Ө are simultaneously 
reversed. Hence all the terms in the above expression which 
contain odd powers of 0 must vanish, leaving only terms in- 
volving the square and higher even powers. These we may 
neglect and take K,V(v, — v) as a sufficiently exact expression 
for the deflecting couple. 


The Sensibility.—By equating the deflecting and controlling 
couples as just determined we get 
(K; + K,V’)@=K,V(r, — ta) 
0 К:Ү С 
or = Еу 0 


For the particular case considered, this is the same result 
as that arrived at, though in a less direct manner, by the 
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more complete theory. It shows that the sensibility of an 
electrometer is proportional to K;V/(K, + K,V?). Thus in 
electrometers with positive electrostatic control (like the 
ordinary quadrant electrometer) the sensibility reaches а 
maximum when K,V ? — К, —that is to say, when the potential 
of the needle is such that the electrostatic control is equal to 
the mechanical control. A tvpical sensibility curve for this 
type is shown in the lower curve of Fig. 4. 

On the other hand, it is seen that in electrometers with 
negative electrostatic control (like the string electrometer) 
the sensibility becomes infinite when K,V?=K,—that is to 
say, when the potential of the needle is such that the electro- 
static control is equal to the mechanical control. If V ex- 
ceeds this critical value the instrument is unstable. A typical 
sensibility curve for this type is shown in the upper curve 
of Fig. 4. К 

For any given electrometer there is thus a definite critical 
potential of the ncedle which corresponds either to maximum 
sensibility or to instability according as the electrostatic 
control is positive or negative. Theoretically it should be 
possible to construct an electrometer with zero electrostatic 
control. The instrument would then obey the ordinary law 
and would have a straight-line characteristic like the dotted 
line of Fig. 4. Practically it has been shown to be feasible to 
construct an electrometer in which the sensibility 13 propor- 


——————-—-——-—--———-+————-—-———-———--—-:ъ  6$86ь—_—ү:їъ 


tional to У over a very wide range,* but ultimately such ап 
instrument would probably reach either maximum sensibility 
or instability if only the potential of the needle were raised 
high enough. 

Comparison of the Electrometer with the Moving-coil Alter- 
nating-current Galvanometer.—It may be pointed out in sup- 
port of the idea of a double control which has been made use 
of to deduce the properties of the electrometer, that the moving- 
coil alternating-current galvanometer, though entirely different 
in construction and function, yet possess characteristics similar 
to those of the electrometer. This parallelism between two 
instruments so essentially different arises from the existence in 
each of a double control on its moving system—partly mecha- 
nical, partly electrical. The conditions in the alternating- 
current galvanometer are, however, more easily understood, 
there being no difficulty in distinguishing the electrical con- 
trolling forces from the electrical deflecting forces, whereas. 
in the electrometer the electrical controlling and the electrical 
deflecting forces are liable to be confused. 

In an alternating-current moving-coil galvanometer when 
the coil, suspended in an alternating magnetic field of strength 
Н, is deflected by an angle 9, as in Fig. 5, there are two couples 
acting on it. One is due to the mechanical control and may 
be represented by K,0; the other arises from the alternating 
current $ induced in the coil as a result of the alternating flux 
which traverses it in its deflected position. The action of the 
field H on this current produces an electromagnetic control 
which is proportionai to Н? and to 0, and may therefore be 
represented by K,H?0. This electromagnetic control may, be 
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t 
(a) Moving coil under controlling forces. (^) Moving coil under controlling and 
detlecting forces. 


Fig. 5.—Movina-com ALTERNATING-CURRENT GALVANOMETER WITH 
РозгиуЕ ELECTROMAGNETIC CONTROL. 


positive or negative according to circumstances. If there із an 

inductance in the coil circuit the electromagnetic control is 

positive; if the inductance is replaced by a capacity it becomes 

negative. The total control may therefore be written 
(K,+K,H?)6. 

When an alternating current, т, is passed through the coil 
from an external source, a deflecting couple, K,Hi, is produced, 
so that the final position taken up by the coil is 

K,H | 
0— я чи. te 
kK ,+K,H? 

The sensibility of the galvanometer is thus К H/(K,* K,H?). 
It therefore varies with the field strength H in exactly the same 
way as the sensibility of the electrometer varies with the 
potential V of the needle. 

In pursuance of the analogy it may be noted that just ав. 
in the galvanometer the electromagnetic controlling couple on 
the coil arises from the current induced in it by the field, ard 
the deflecting couple from the current injected into it by an 
external source, so in the electrometer the electrostatic con- 
trolling couple is due to the charges induced on the quadrants 
by the charge given to the needle, and the deflecting couple to 
the charges given to the quadrants by some external source. 


* Cf. Ayrton, Perry and Sumpner, loc. ci’. p. 554; also Chauveau 
* Jour. de Phys." IX., p. 524, 1900. 
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The Sign of the Electrostatic Control.—Short of actually de- 
termining the sensibility curves, the nature of the electro- 
static control in an electrometer can be arrived at in several 
wavs. For example, if the periodic time of the needle is found 
to decrease when the needle is charged, the electrostatic con- 
trol must be positive ; 1f the periodic time increases, the clectro- 
static control must be negative. | 

In general the sign of the electrostatic control is at once 
obvious from the construction of the instrument. In doubtful 
cases a consideration of the changes in the electrostatic field 
which result from a displacement of the needle will often assist 
materially in fixing the sign. For instance, with a needle com- 
pletely boxed in, as in Fig. ба, and free to move parallel to 
itself, the only electrostatic lines effective in producing motion 
are those which form the ` fringes " at the edges of the needle. 
If the needle is displaced from its central position, the number 
of lines leaving the advancing edge must increase, owing to the 
edge approaching the side N of the box; for a similar reason 
the number of lines leaving the retreating edge must decrease. 
On the whole the resultant force on the needle due to electro- 
static causes is in the direction of the displacement, and the 
electrostatic control is therefore negative. 

Again, т the arrangement of Fig. 6r, with a needle between 
parallel plates which are separated by very narrow gaps, the 
electrostatic forces on the necdle tending to displace it parallel 
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Era. 6.—ILLUSTRATING METHOD OF DETERMINING SIGN OF 
ELECTROSTATIC CONTROL. 


to itself are entirely the result of the fringes at the edges. If 
the gap @ between the plates is verv narrow, the fringes from 
the two edges will be similar in whatever position the needle 
may be placed, and will therefore always exert equal and 
opposite pulls. In this case the electrostatic control is zero. 

But if the gap G between the plates is wide (Fig. 60), we 
have fringes not only at the edges (F, and Е”), but also at the 
gap (F’, and К). If the needle is displaced to the right the 
fringes F, and Е”, are brought nearer together, and the lines 
in F, are distorted in such a wav as to exert a greater pull. 
At the same time the fringes F, and F’, are separated, and, as a 
result, the pull of the lines in F, decreases. Thus the electro- 
static forces brought into play oppose the displacement, or the 
electrostatic control is positive. This explanation is, of course, 
only а rough one, but it helps to make clear how the positive 
electrostatic control in the ordinary quadrant clectrometer 
arises, and how it depends upon the width of the gap between 
the quadrants. Other things being the same, the effect of 
the gaps is obviously less the further thev are removed hori- 
zontally from the sides of the needle.* 

* Thi: explains tà» absence of ele-trostitie солго] cl imd for the 
special type of electrometer devised by Blunot and Curie (** Jour. de 
Phys." VIIL, p. 89, 1889). 


Such methods are not infallible, however, and often it may 
be impossible to predict the sign of the electrostatic control 
with certainty. Fig. бр is a case in point. Here, if the sides S 
are far removed from the needle, the electrostatic control arises 
from the gaps G solely, and must therefore be positive. If, 
on the other hand, the sides are close up to the needle, the 
effect of the gap 1s relatively small, and the control becomes 
negative, as in Fig. 64. But, except in these extreme cases, it 
is impossible to sav whether the positive or negative con- 
trol has the upper hand, and whether the resultant control is 
positive, negative or zero. This example serves to illustrate 
how readily a positive control may be converted into a negative 
bv a simple structural alteration. In an ordinary quadrant 
electrometer a reversal in the sign of the electrostatic control 
may be effected bv attaching plates PP, Fig. 6E, to the quad- 
rants. These play the part of the sides SS of the box in Fig. 6p. 
and usually cause the electrostatic control to change from 
positive to negative, with а corresponding change in the sen- 
sibility characteristic. 

Another way in which a negative electrostatic control may 
arise is through the non-parallelism of the needle and quad- 
rants. From Fig. 6r, which represents an exaggerated case 
of this kind, it is clear that a displacement of the needle either 
to one side or the other causes the pull of the fringe of lines on 
its front edge to increase and that on its rear edge to diminish, 
the resultant electrostatic pull on the needle thus tending to 
increase the displacement, Even in the most carefully con- 
structed instruments perfect parallelism cannot be secured, 
and therefore a certain amount of negative control must always 
be present. This can be magnified by suitably manipulating 
the levelling screws. Schultze* and Schollt have, in fact, m- 
dependently shown that in some electrometers it is possible 
to ncutraliseentirely the positive electrostatic control and obtain 
a straight-line sensibility characteristic merely by giving 8 
small tilt to the instrument about an axis parallel to that of 
the needle in its zero position. But the necessary adjustments 
to secure this are rather tedious when only the usual levelling 
screws are available. If, however, electrometers were con- 
structed so as to allow the whole quadrant system to be rotated 
through a small angle about the axis OO (Fig. 68), the carrying 
out of this adjustment would be greatly facilitated. and à 
straight-line sensibility characteristic over a considerable 
range of needle potential could readily be secured. At very 
hich potentials, however, owing to the existence of an electro- 
static tilting couple, there would be a tendency for the inclina- 
tion between the needle and the quadrants to increase, with 
an accompanying increase in the negative control. Thus an 
electrometer compensated on the “inclined quadrant ” prin- 
ciple for low needle potentials would be over-compensated at 
high potentials and would ultimately become unstable. 


Outline of General Theory.—A general electrometer formula 
which takes into account any want of symmetry as well as any 
contact potential differences that may exist between the quad- 
rants, or between the needleand the quadrants, may be arrived 
at by supposing the resultant couple on the needle to be 
developed in a series of ascending powers of Ө, say, A—B@- 
(20° — «с. Assuming that the deflection is small, we may, 
bv neglecting squares and higher powers of 6, reduce this 
expression to two terms only, the first of which, A, may 
properly be called the deflecting couple, and the second, B4, 
the total controlling couple. For equilibrium the resultant 
couple must be zero giving 0= А/В. In the most general case 
that can be imagined both A and B are complete quadratic 
functions of V, V, and V,, the potentials applied respectively 
to the needle and to the quadrants. Hence we may write a3 
the most general expression for the deflection 


аъ (РМ?) (СҮ У,) + SV), 
а V2) + N(e' V, V,) + S (d' V) 


where a а’, bb’, &c., are constants. | 
In the case of a symmetrical electrometer with У, and Vs 


— — — — — n ——— ——— À — ——— —M — — = 


*“ Zeitschr, f. Instrumentenkunde," XXIV., 147, 1906. 
t* Phys. Zeitschr.," IX., 915, 1908. 
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small, and the contact potential differences negligible, this 
evidently reduces to 


which is the result previously obtained. 

Again, in an electrometer in which V, and V, are not small 
relatively to V, and in which the contact potential differences 
are not negligible, it can be ^^^wn (see Orlich, loc cit., р. 152) 
that, when certain symmetrical conditions are complied with, 
the general expression for the deflection takes the form 

(МУ БУУ AV, a Vet Vs) 


X ———————É—— = 


A+B(V—V,)(V—V,)+C(V,—V,)” 


where Vg and Vy, denote respectively the contact potential 
difference between the quadrants, and between the needle and 
the quadrants, and A, B, C are constants. 

In other cases the exact form taken by the general equation 
depends on the character of the adjustments, the method of 
connection, &c., and the values of the several constants which 
enter into the formula have to be determined experimentally. 
Orlich has discussed methods of doing this at length in the 
valuable Paper already alluded to, and he shows, among other 
things, that in direct-current measurements the effect of any 
dissymmetry or of any contact potential differences can be 
eliminated, and correct results obtained, by adopting a certain 
method of manipulation involving four readings produced by 
commutating the applied potentials. 

In alternating-current measurements, on the other hand, 
contact potential differences have not to be reckoned with, 
and, therefore, two readirgs, obtained by reversing the con- 
nections either of the needle or of the quadrants, suffice to 
give correct results. This remark applies also to the use of 
the electrometer for measuring alternating-current power ; 
but, as an inspection of the general formula will show, it 13 
essential in this case that the electrostatic control should be 
negligible. 


DISCUSSION ON RAILWAY ELECTRIFICATION. 


The following communication has been sent by Mr. Philip 
Dawson to the Secretary of the Institution of Mechanical 
Engineers in connection with the discussion on railway electri- 
fication which took place at the recent joint meeting of that 
Institution and the American Society of Mechanical Engineers. 
An abstract of this discussion appeared in our last issue 
together with abstracts of the Papers read by Mr. G. Westing- 
house, Mr. W. В. Potter and Mr. Н. М. Hobart. Elsewhere in 
the present issue we give abstracts of the Papers by Mr. F. W. 
Carter and Mr. L. R. Pomeroy, which also deal with the subject 
of railway electrification. 


Mr. Punir Dawson, in his written communication, says: I am 
very sorry that I was detained at London Bridge, and unable, there- 
fore. to take part in the discussion of the Papers at the summer 
meeting in London. In consequence of my having only received 
the proofs of the Papers to be read two davs before the meeting, it 
has been quite impossible for me to check the calculations and data 
given in the various Papers, and this will, therefore, prevent my 
making my portion of the discussion of these important subjects as 
interesting as it might otherwise have been. I will, however, make 
а few remarks which will practically represent those which I intended 
to make had it been possible for me to be present. 

I will take Mr. Hobart's Paper first. Mr. Hobart assumes that 
the cost of the distributing system is the same in the single-phase and 
Continuous current. This is quite inadmissible, and both Mr. Potter 
and Mr. Westinghouse in their contributions to this subject clearly 
state that the single-phase has the great advantage in having the 
cheaper distributing system. Mr. Hobart assumes that the output 
for the alternating current motor equipment is only 6 H.P. per ton in 
the cost of the Brighton equipments for which I am responsible. 
This 18 incorrect, firstly, because the weight of the electrical equip- 
ent is 36 tons and not 44 tons as wrongly assumed by Mr. Hobart. 
Secondly, six motors are quite sufficient to run the schedule time 
with ease, and, as a matter of fact, have often done so; in any case, 
it appears to me that the method of reasoning of Mr. Hobart is 


incorrect and really proves nothing. Mr. Hobart assumes the cost 
per ton of equipment; all those who have to purchase electrical 
apparatus know how erroneous such assumptions are. Mr. Hobart 
further assumes that the cost of electricity delivered to the railway 
is 0-74. per B.O.T. unit. This is a great deal too high. and, as a matter 
of fact, the line with which I am connected will very soon reach a 


: point which will only cost them jd. per unit on their railway at the 


periodicity and at the pressure at which we use it. Mr. Hobart in 
his figures of cost of electrical energy per train-mile assumes that the 
electricity will cost us from 104. to 15d. per train-mile; аз a matter 
of fact, on the basis of the energy consumption which now exists and 
at dd. per unit, this figure for our service only amounts to 4:834. per 
train-mile. In this connection it must also be borne in mind that 
the South London line is a very bad line for running. It is full of 
short radii curves, and there is a rising gradient in each direction 
out to each station with the exception of the termini. Out to 
Victoria there is a gradient of 1 in 64 for а very considerable distance, 
and owing to the congested nature of the traffic, practically everv 
train is stopped once or twice by signal both on entering London 
Bridge and Victoria. 

Although I have no time to check Mr. Hobart's calculations, I 
believe there would be no difficulty in carrying. out under the South- 
port conditions of distance between stations, gradients and curvature 
the services there running at the present moment with the Brighton 
equipments. Mr. Hobart's assumptions for charges for rolling 
stock I am entirely at а loss to understand, or his statement that the 
cost for electricity, plus individual charges, is 3d. higher for single- 
phase than for continuous current. I do not wish it to be thought 
that I am in any way criticising the continuous current, which gives 
such excellent results, and I think it is a pity that at this stage what 
amounts to an attempt to decrease the very great advantages pos- 
sessed by single-phase should be attempted by engineers. In elec- 
trifving any portion of a main line railway svstem it must always be 
borne in mind that very large extensions may come about in the 
future, and even Mr. Hobart talks of а 30-mile radius. Under these 
circumstances it certainly appears to me that the single-phase system 
cannot be dismissed in the very simple way in which Mr. Hobart has 
attempted to do it. 

Mr. Hobart suggests that the energy consumption on a test run on 
the train amounted to 79 watt-hours per ton-mile. Whilst these 
figures were those guaranteed by the manufacturers, the actual tests 
gave 66 watt-hours per ton-mile. That we have a very large amount 
of spare power on the trains on the South London line is shown by the 
fact that under ordinary running conditions it is quite possible to 
make up two minutes on the schedule run of 24 minutes. There are 
a great many other figures in Mr. Hobart's Paper which I should like 
to have taken exception to, and errors which I should like to have 
corrected, but as already mentioned, I only received the Papers two 
days before the meeting, and it has, therefore. been quite impossible 
for me to do this. In any case I think I have shown that Mr. 
Hobart's conclusions are entirely vitiated by the results obtained 
on the South London line. 

I think Mr. Carter's Paper of great interest, but I should like to 
point out that the comparison of the cost as instituted by him 
between the South London and Tynemouth electrifications is 
entirely misleading, and that had I had to instal the third rail 
system on the South London line the cost of doing this would have 
been greater than the single-phase system ; in any case, in advising 
the adoption, which I did in the case of the Brighton Railway, I had 
to bear in mind possible extensions as far as Brighton, and experience 
has certainly shown that the adoption of my advice has proved most 
satisfactory to the Brighton Railway Co. 

Ав regards the very able Papers of Mr. Potter and Mr. Westing- 
house, they are so full of figures that I had not time to criticise them 
very thoroughly. I should, however, like to point out that there is 
а very great discrepancy between the results obtained by these two 
eminent authors, who have had such vast experience in America, 
and who also have had the information and data of two such emi- 
nent manufacturing concerns as the Westignhouse Company and the 
General Electric Co., respectively, for whilst Mr. Westinghouse dis- 
tinctly proves that the single-phase system is by far the most econo- 
mica] Mr. Potter succeeds in proving the reverse. I think this shows 
how easy it is to come to a false conclusion, unless every individual 
case is thoroughly investigated on its own merits by railway engi- 
neers. I should like to point out in this connection that the railway 
engineers of the various German States, Sweden and Switzerland, and 
many other railway engineers, after the most careful consideration 
came to the conclusion that for the electrification of any portion of à 
main line railway, be it suburban, interurban or long distance, the 
only really satisfactory system to be employed is the single-phase. I 
do not give this as my own opinion, but only wish to refer to it as à 
general impression gaining ground in Europe, 
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THE WORK OF THE PHYSIKALISCH-TECHNISCHE 
REICHSANSTALT IN 1909. 
(Continued from p. 639.) 


Self- Induction of Standard Resistances.—A formula for the self- 
induction coefficients of band resistances was determined similar to 
that used when measuring large alternating currents, and an elec- 
trical method was thought out for comparing these self-induction 
coefficients by means of high frequency currents. A large number 
of these resistances from 1 to 0-001 ohm were made, and their self- 
inductions calculated and measured. The results have been pub- 
lished. 


Measurement of Small Alternating Currents.—An instrument fitted 
with Salomonson bridge connections was built up of constantan- 
manganin thermo-clements, the wires being ощу 15и in diameter, 
while the smallest wires used up to the present have been 204. The 
most suitable length of an element was found to be about 134. and 
with а total resistance of about 100 ohms each arm of the bridge 
contained four elements, the thermo-electric power of the instru- 
ment being about 16 millivolts when a current of about 6 milli- 
amperes was flowing. Ву the use of finer wire for the same total 
resistance there is a reduction in the number of elements, a simpli- 
fication in the manufacture and a considerable increase in the sensi- 
bility being thus obtained. 

А difference in the readings given by the instrument on continuous 
and alternating current occurred, as the resistance of the thermo- 
element in the neighbourhood of the junction has a considerable 
temperature coefficient. With continuous current the resistance of 
the element is, owing to the Peltier effect, different in the two direc- 
tions, and the method of discharging the bridge galvanometer in the 
two current directions does not alone give the thermo-electric power 
of the elements, but is higher by an amount depending on the 
difference in resistance of the elements in the two directions. Attempts 
were made to avoid the troublesome reckoning of the difference, first, 
by a suitable arrangement of the connections and, secondly, by the 
use of thermo-elements with resistance material of small temperature 
*oefficient. 

The first was obtained in the following way: A resistance, А (Fig. 1), 
which could be short-circuited, was connected in series with the galva- 
nometer С. The resistance was so adjusted with continuous current 
that the middle reading of the galvanometer was the same as when 
alternating current of the same effective value was employed and the 
resistance short-circuited. The percentage difference is, therefore, 
corrected for the whole scale, as it is a constant value independent 
of the load. The mean resistance of a thermo-element and of the 
whole bridge arrangement is, on account of the Peltier effect, higher 
with continuous than with alternating current. This difference was 
compensated by connecting a resistance, В, іп the main circuit of the 
instrument, which is short-circuited with a plug when working with 
continuous current. The same plug, as mentioned above, may be 
used for the purpose. Two other resistances, Сапа D, which can be 
continuously altered, are connected in the galvanometer circuits. One 
of these is used for the compensation of the temperature coefficients 
of the sensitiveness of the instrument, and is provided with a scale 
divided into degrees Centigrade. The other resistance is provided 
to allow for any decrease in the sensitiveness which may occur in the 
course of the year, or due to overloads. The galvanometer is pro- 
vided with a scale of milliamperes. Another resistance, E, is also 
provided to enable the total resistance of the instrument to be 
brought to any particular value. Тһе instrument has shown itself 
to be useful by many repeated tests and researches. 

As regards the removal of the temperature coefficient of the resis- 
tance in the thermo-elements it appeared best to weld the thin wire 
instead of to solder it, as all soldering material has a considerable 
temperature resistance coefficient. An instrument with this descrip- 
tion of contacts was supplied by Messrs. Hartmann & Braun. The 
contact and the mechanical strength of the welded junction was good, 
the difference being somewhat smaller than in elements soldered with 
silver and amounting to about 1-1 per cent. The well-known 
phenomenon of a manganin wire becoming coated with a copper skin 
when heated was observed, a temperature coefficient of about 0-00015 
per degree Centigrade being noted on these occasions. The 
manganin wire taken from store had only a temperature coefficient 
of some millionths per degree Centigrade, while the temperature 
coefficient of constantan wire was of the same value, but negative 
in direction. The temperature coefficient of constantan is not con- 
siderably affected by melting the wire. The copper covering on 
heated manganin wire can be sometimes washed off with nitric acid. 
p А clean manganin wire was heated to redness in a high vacuum, 
and in this case no copper skin appeared and the temperature 
coefficient remained small. There is, therefore, no danger that an 


accurate or only slightly inaccurate instrument will become very 
inaccurate if overloaded. Manganin and constantan can be elec- 
trically welded іп vacuo, во that if elements have an inaccuracy 
exceeding 10 per cent. they are more than red hot. The pheno- 
menon was not improved by melting the wire in pure hydrogen 
and thus preventing oxidation. | 

The difference was finally reduced by performing the welding in 
the following way. А manganin and constantan wire were twisted 
about 10 times and their ends were stretched out by two clamped- 
on screws (ss). The twisted part of this “ bridge” was hung on two 
metal strips (mm) placed about 0-5 mm. apart (see Fig. 2). When a 
suitable voltage is applied the twisted parts are melted and burnt 
through. The other wire parts are cooled by dropping water at ww, 
so that immediately two elements are established. In this case the 
difference is about 5 to 7 per thousand with this arrangement. The 
melting occurs very accurately, so that a large number of elements 
can be set up ina short time and with a small expenditure of material. 
The melting places give good contacts and support a tensile stress 
quite well. | 


Standard Capacities and their Absolute Measurement.—Four stan- 
dard air condensers made up of circular magnalium plates were erected, 
three being of 0-01 mfd. capacity with 73 plates, having a diameter 
of 20 cm.. and one of 0-03 mfd. capacity with 101 plates, having a 
diameter of 30cm. The plates were placed 2 mm. apart. These air 
condensers, which now have an aggregate capacity of 0-1 mfd., are 
used for the determination of the absolute value of self-induction 
standards and for the measurement of energy losses of condensers 
with solid and fluid dielectric. 

These condensers were tested during the vear in connection with 
the newly-constructed rotary interrupter. With the help of the speed 
indicator described in the 1908 report, the absolute value of capacity 
standards based on that of the international ohm could be deter- 


4 


mined with great accuracy, and the results of these measurements, 
as well as a detailed description of the air condensers, the rotary 
interrupter and the speed indicator, has been published. 

The Generation of Alternating Currents of Constant Frequency.—A 
rectified continuous current obtained by means of a rotating inter- 
rupter with a speed regulator is subject to some alteration in fre- 
quency during the period of one revolution, and is, therefore, unsuit- 
able after it has been transformed into alternating current for abso- 
lute measurement with a slightly damped vibration galvanometer. 
1f, however, it is produced by an electromagnet which is excited by & 
eurrent having а frequency several times that of the mean inter- 
rupter frequency, resonance oscillations are set up and by means of а 
mercury contact, periodically interrupted direct current whose fre- 
quency is free from the oscillations mentioned above is generated. 
The alternating current mentioned above, generated with the help of 
this transformer, enables a higher accuracy of measurement to be 
obtained than was possible hitherto in self-induction and capacity 
measurements in which the zero position of a vibration galvano- 
meter depends on the frequency. 


(To be continued.) 


PHYSICAL SOCIETY. 


At the meeting held at the Imperial College of Science on July 8th, 
Prof. H. L. Cattenpar, F.R.S., President, in the chair, a Paper 
entitled 


* The Radio-balance : a Thermoelectric Balance for the Absolute 
Measurement of Radiation ; with applieations to Radium and its 
Emanation," 

was read by the President. 

In this apparatus, which was first constructed in 1905, and was 
briefly described in an article on Radiation contributed to ће“ Ency- 
clopedia Britannica," heat supplied by radiation is directly compen- 
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sated by the Peltier absorption of heat in а thermo-junction through 
which a measured electric current is passed. In the simplest form of 
the instrument, radiation admitted through a measured aperture, 
2 mm. diameter, falls on a small copper disc 3 mm. diameter by 
0-5 mm. thick, to which two thermo-junctions are attached, forming 
a Peltier cross. One couple is connected to a sensitive galvano- 
meter for;indicating changes of temperature. The other is con- 
nected to a battery and rheostat in series with a milliammeter or 
potentiometer for measuring the current required to reduce the 
deflection of the galvanometer to zero. ША is the area of the aper- 
ture in square centimetres, Q the intensity of the radiation in watts 
per square centimetre, 4 the absorption-coefficient of the surface 
of the diso, P the Peltier coefficient in volts, C the balancing 
current in amperes, and R the effective resistance of the couple, 
the equation giving the value of the radiation in absolute 
measure is GÀAQ = PC— СК. The absolute value of P is the product 
of the absolute temperature by the thermoelectric power. The value 
of В, in the small correction term for the Joule effect, is readily deter- 
mined by observing the neutral current, C, — P/R, for which the Joule 
effect balances the Peltier effect. In practice two similar discs with 
similar connections are mounted side by side in a thick copper box, 
and are balanced against each other in order to avoid changes of zero 
due to exposure to sunshine, or rapid variations of temperature. 

The advantages of the dise radiobalance are that it is very simple 
to construct and easy to reproduce without material variation in the 
reduction constants. It is very suitable for measurements of solar 
radiation, or strong sources, but is insufficiently sensitive for weak 
sources ; and the absorption coefficient a must be determined by com- 
parison with a standard. 

In the сир radiobalance, the radiation is received in à copper cup, 
» mm. diameter by 10 mm. deep, so that the absorption coefficient is 
practically equal to unity. Greater sensitiveness is secured by 
employing a pile of several couples. insulated from the cup, in place 
of the single balancing couple. External disturbances are elimi- 
nated by employing a pair of cups, similarly mounted but oppositely 
connected, enclosed in a thick copper cylinder. The Joule effect, 
represented by the C?R term in the equation, is automatically elimi- 
nated by passing the same current in series through the opposing 
Peltier junctions soldered to the bottom of the cups. The cup ex- 
posed to radiation is cooled, and the cup screened from radiation is 
heated by the Peltier effect, while both are equally heated by the 
Joule effect. А complete observation involves reversing the current 
and switching over the radiation screen, in order to eliminate any 
difference of sensitiveness of the two piles. Ву observing the neutral 
current, each сир can be used separately, as with the dise balance, but 
the dise balance cannot be used with the Peltier couples connected in 
opposition, unless the balancing couples are insulated from the discs. 
The cup radiobalance is sensitive to less than a tenth of a microwatt, 
and is very suitable for measuring the heat evolved by small quan- 
tities of radioactive substances. 


À Paper entitled 
“The Convection of Heat from a Body Cooled by a Stream of Fluid ” 


was read by Dr. A. RUSSELL. 

Attention is directed to certain deductions made by Boussinesq 
from the mathematical theory of the conduction of heat in liquids. 
Complete proofs are given of Boussinesq's formule, stress being laid 
on their limitations, and some of their practical applications are 
pointed out. 16 is proved that when a hot body is immersed in a 
stream of liquid flowing with constant velocity, the cooling is pro- 
portional to the difference of temperature between the body and the 
liquid. Newton proved experimentally in 1701 that this law was 
true for the case of a hot body being cooled by a draught of air. Не 
enunciated his law with reference to the forced convection of heat 
from a body, and not, zs is often stated, to the natural free convec- 
tion from it. Lorenz has shown that in special cases the natural 
convection of heat will vary as the 1:25th power of the difference of 
temperature, Provided that the velocity of the cooling draught is 
kept constant between certain limits, Compan has shown that 
Newton's law is very approximate! y true even when the difference of 
temperature is as high as 300°C. Another deduction from the 
formule proved in the Paper is that the cooling is very approximately 
proportional to the square root of the velocity of the convection 
current. The author gives the solution of the problem of the heating 
of a liquid flowing steadily, with a velocity less than the critical 
velocity, through a cylindrical tube which is maintained at constant 
temperature, 16 is shown that, in many practical cases, the heating 
power of the tube varies as R6 J/seckVl, where R is the radius of the 
tube, @ the difference of temperature between the tube and the liquid, 
8 the specific heat, с the density, k the conductivity, У the velocity 
of flow and ! the length of the tube. ee 

It is proved that if a wire be immersed in a stream of liquid with its 
length at right angles to the direction ot flow, the electric current 


which will fuse the wire varies as the 1:25th power of the diameter of 
the wire, Finally, the effect on the cooling of an electrically-heated 
cylinder by a stream of liquid, of putting an insulating wrapping 
round it, is considered. It is shown that in certain cases the effect of 
this procedure is to lower the temperature of the cylinder, an effect 
which can be easily demonstrated experimentally. In order to sim- 
plify the mathematical work, only the case of incompressible fluids is 
considered. Experimental results, however, obtained by various 
physicists are quoted to show that some of the formula» are approxi- 
mately true for the cooling of heated bodies bv convection with 
currents of air. 


А Paper on 


* Hysteresis Loops and Lissajous' Figures, and on the Energy wasted 
in a Hysteresis Loop." 
was read by Prof. S. P. THOMPSON. 

Attempts have been made to find an explanation of the forms of the 
looped curves whieh express the hysteresis exhibited by iron and steel 
when subjected to cycles of magnetisation. Physical explanations to 
account for their general shape have been given bv Ewing and 
Hopkinson, and M. Pierre Weiss has put forward an electronic theory 
to account for the principal features. The author shows that any 
hysteresis loop can be analysed into a harmonic series of closed curves 
corresponding to the various terms in the analvsis of the current 
wave, and their constituents are examined in the Paper. А number 
of examples of hysteresis loops were chosen and subjected to analysis. 
The loops chosen related to various kinds of iron and steel, hard and 
soft, solid and laminated. and taken by various methods. In carry- 
ing out the analysis the simple approximate method described by the 
author (* Proc." Phys. Soc., Vol. XIV.) was used. Details are given 
of the analysis of various loops, the effect of eddy currents on the 
size and form of the loops is discussed. and an account is given of the 
effect of the higher sine and cosine constitutents of the current wave. 

Dr. RvssELL thanked the author for his most interesting and instruc- 
tive Paper. In connection with Dr. Thompson’s orthogonal ellipse, he 
showed how an indefinite number of two-beaked loops similar to the 
hysteresis loop could be made up by quadrants of cllpses, each loop 
having the same height, the same area and the same breadth as the ortho- 
gonal ellipse. Two-beaked loops having equal areas, breadths and 
heights could also be made up from portions of any two curves provided 
that these curves were similar. He thoüght it would be of value to dis- 
cuss the harmonics of the magnetising current, as deduced from the 
statical hysteresis loop, when the flux varied according to laws other than 
the harmonic law. Е. J. Dykes had investigated the law according to 
which the flux must vary in order that the magnetising current might 
have a pure sine shape. To tind the harmonics of the tlux curve in this 
case and compare them with the harmonics of the current curve in the 
author's ease would be of interest. А practical use of Dr. Thompson’s 
rapid method of analysing the current wave into its harmonics was that it 
enabled us to compute approximately the eddy-current losses in iron in 
certain cases by utilising J. J. Thomson’s and Heaviside's formule. 

Dr. W. Н. Ессьез, referring to the emphasis laid by Prof. Thompson 
on the hysteresis ellipse obtained by his ingenious mode of analysis of 
the hysteresis loop, suggested that other closed curves would be obtained 
if other normal functions were used in the analysis. In regard to the 
author's suggestion that his results affected our notions of the pheno- 
menon called hvsteresis, he thought no change was needed if we kept the 
term to its original meaning of a lag in state, in contra-distinction to (what 
is often implied) a lag in time. 


А Paper entitled 
** The Energy Relations of certain Detectors used in Wireless 
Telegraphy,”’ 
bv Dr. W. Н. EccLEs, was taken as read. 

The Paper is a record of the results of an experimental examination 
into the physical properties of the electrolytic detector, the zincite 
rectifier, the carborundum rectifier and а thermoelectrie detector 
consisting of a light contact between graphite and galena. The con- 
ditions of the experiments have been generally identical with those 
arising in the ordinary emplovment of the detectors. and, in par- 
ticular, the quantities of energy given to the instruments, in the form 
of electrical oscillations, have been of the same order in these experi- 
ments as in actual practice. Three ways of investigation are followed 
The first way consists in applying to the detector an E. M.F. which is 
gradually increased, and measuring the current at each step. The 
second way is to fix the E. M.F. at some particular value, to send 
trains of oscillations of various energy values through the instrument, 
and to measure the intensity of the sound produced in the telephone 
on each occasion. The third way is to send trains of constant energy 
value through the instrument while the steady electromotive applied 
to it is varied, and to measure at each step the intensity of the sound 
produced in the telephone. These modes of investigation give curves 
that may be called respectively the steady current curve. the power 
curve and the sensitiveness curve. The chief fact brought to light is 
that the power curves of all the detectors are straight lines, which sug- 
gests that all the de£ectors are fundamentally therma! in their action, 
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MUNICIPAL FINANCE. 


Recent events have emphasised the fact that the law 
relating to municipal corporations is rather complicated 
and that its intricacies are not understood or appreciated 
by ordinary laymen, such as those usually elected to 
municipal bodies in this country. Each session of Parlia- 
ment sees some addition to the duties and obligations of 
local authorities, and it is not, therefore, surprising if such 
authorities occasionally find themselves in awkward 
positions. As a general rule it may be laid down that a 
corporation can only contract under seal, and that it can 
only perform those acts and things which it has been 
specially authorised to do, while occasionally compliance 
must be made with rather onerous conditions. This posi- 
tion is sometimes found too rigid by corporations with 
extensive business departments, such as electricity supply 
and gas undertakings, tramways, housing schemes, &c., 
and difficulty is experienced in complying with statutory 
requirements in such савез, — ` "M 

The position of West Ham, though somewhat exceptional, 
is à case in point, and members of local authorities and 
those who have business transactions with local autho- 
rities would do well to read carefully the judgment re- 
cently delivered by Mr. Justice NEVILLE in an action 
brought by the ATTORNEY-GENERAL (on the relation of 
the India Rubber, Gutta Percha & Telegraph Works Со.) 
against West Ham Corporation. The judgment was set 
out in full in our last issue. The facts of the case seem to 
be clear enough, but the position of the defendant Corpora 
tion was certainly adversely affected by the tardiness of the 
Local Government Board in granting sanctions to loans for 
electricity supply purposes. 

Local authorities which possess electricity supply роте? 
are entitled to borrow money for their undertakings ОП the 
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terms laid down in section 8 of the Electric Lighting Act of 
1882, but in doing so they must comply with the condi- 
tions set out in the schedule to that Act, and therefore they 
have to obtain the sanction of the Local Government 
Board and conform to the conditions laid down in 
sections 233 and 234 of the Public Health Act of 1875. 
West Ham Corporation appear to have experienced diffi- 
culty in obtaining the necessary sanction to loans for their 
electricity undertaking, and they therefore resorted to the 
expedient of an overdraft on their bankers in order to meet 
current requirements. This overdraft had been running 
for some years, and at one time it amounted to about 
£200,000. The India Rubber Co., as large ratepayers in 
West Ham, had a special interest in seeing that the under- 
taking of the Corporation was carried on in a prudent, 
businesslike manner, and naturally were dissatisfied with 
the loose and illegal method of bankers’ overdrafts for 
financing the undertaking. They therefore brought an 
action for, amongst other things, a declaration that these 
overdrafts were unauthorised and illegal and that the 
Corporation were not entitled to levv a rate for paving off 
such overdrafts or interest thereon, and also for an order 
to compel the bank which made the advances to refund all 
interest already received on this account. 

There is ample legal authority for saving that overdrafts, 
being in fact unauthorised borrowings of money, are ultra 
vires, and, as local authorities are trustees of public money, 
it is proper to insist that they should comply with the 
statutory requirements as to borrowing, more especially as 
these requirements have been made in the public interest. 
This is all the more necessarv nowadays when local autho- 
tities have under their control extensive business under- 
takings, and it is reasonable to expect that they should 
carry on such undertakings in a businesslike way. If over- 
drafts were legalised, local authorities could easily evade 
the provisions which have to be made for repaying the 
capital expended on work by sinking funds or other means, 
and municipal accounts would get into a chaotic condition. 

It appeared from the evidence in the case that 
West Ham Corporation had also erred by carrying forward 
deficits on their electricity undertaking instead of charging 
them upon, and paying them out of, the local rate as they 
arose each year, as provided by statute. We are afraid 
that West Ham is not alone in this respect, but the Local 
Government Board insist, and rightly so we think, upon pro- 
vision being made for the payment of accumulated. deficits 
before sanctioning fresh loans. The position of the West Ham 
electricity department had undoubtedlv become very 
Involved, and therefore it is satisfactory to find that 
the judgment has justified the publie-spirited action of 
the India Rubber Co., who succeeded in obtaining 
a declaration that the overdrafts were ultra wires, and 
that if the Corporation raised money under borrowing 
powers they were bound to apply the money so raised 
to the specific objects for which such loans were sanctioned. 

The judgment is not, however, so satisfactory from other 
standpoints, for the judge expressed the view that there 
were no means by which his declaration could be enforced ; 
and the transaction may prove an unfortunate one for 


the bankers who obliged the Corporation with the over- 
drafts, as they have agreed, without admitting legal 
liabilitv, to refund £7,000 which had been paid to them as 
interest. This course may be, and no doubt is, legally 
correct, but to an ordinary layman it is inequitable and 
may serve to emphasise the poor opinion of the law held by 
the average layman. The moral of the case is that those 
who propose to contract with corporations should first of all 
ascertain that what they propose to do is authorised by 
statute or by the common law. | | 

There is, however, another phase of the question. It is 
becoming more and more apparent that if municipalities 
take up electricity supplv thev must be prepared to run 
such undertakings on commercial lines; they must push 
the sale of electrical energv and be ready to expand as 
rapidly as the demand may arise. In such a case as that 
of West Ham this means that a good deal of money may 
be required at comparatively short notice and that. new 
plant must be put down without much delay. Now, it is 
well known that the procedure of the Local Government 
Board is not characterised by expedition. It may take 
the greater part of six months to obtain an inquiry, and a 
similar time before the result of the inquiry is known.. If 
an undertaking is growing rapidlv it may be a serious 
matter to add, sav, nine months to the time required to get 
out plans, call tenders and lay down the plant. Conse- 
quently, the moral in this direction is emphatic that the 
L.G. Board should act in such manner as to facilitate the 
passing or rejecting of schemes, instead of requiring an 
absurdlv long time in which to decide whether a scheme 


is, in the view of the Board, satisfactory or not. 
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Electrical Installations of Electric Light, Power, Traction and 
. Industrial Electrical Machinery. By Rankin KENNEDY. 
Vols. IV. & V. (London: The Caxton Риб, Co.) Рр. viii. + 208; 
pp. viii.-- 223. 7s. 6d. net each. © 

* Vol. IV. opens with the subject of electrolvsis. The theo- 
retical sketch includes Grotthus’, but not the dissociation, 
theory. А number of simple experiments as to quantity and 
quality of deposit are described, and the composition of one 
or two brassing baths. About a dozen pages are devote! to 
primary and secondary cells and electric furnaces, but contain 
little of real value. The author's homopolar machine is again 
referred to and figured, but we are still left in doubt as to its 

performance. | 55 
We аге next switched back again to secondary cells, with 
descriptions of the principal types, including the Edison cell, 
which the author considers an important improvement. Elec- 
tric furnace operations and welding are brieflv described, after 
which a good deal of attention is devoted to thermopiles. Here 
the author rightly deplores the small amount of information 
available as to the thermal conductivity of metals and alloys, 
but considers work in this direction promising of fruitful results. 
Incidentally, Clamond is systematically given an extra m to 
his name, and other misprints or errors are somewhat common. 
In dealing with pyrometers, the Callendar form is quite ignored, 
but the thermo-junction and Féry radiation patterns are 

described. 

The remainder of the volume is devoted to electric lighting, 
traction and transmission. Of course, each of these subjects 
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is very sketchily treated, but no important errors are notice- 
able. One cannot help wondering somewhat at the author's 
selection of examples, but they. apparently, in many cases are 
those which have come under his own actual notice. 

Vol. V., the last of the series, after dealing with train lighting 
and rectifiers, is mainlv devoted to electric signalling. As to 
train lighting. the only system described is the Rosenberg 
cross-excited generator method, and the Stone system is not 
even mentioned. Rectifiers comprise the Nodon and mercury 
vapour forms, and the author incidentally introduces us to the 
Moore vacuum tube lamp. The description of the latter, is 
however, marted bv the inversion of the block, which must 
leave a neophyte in doubt as to the functioning of the air valve. 

А description of two new meters of the author's design 18 
next sandwiched in. Thev are both of the motor tvpe, the 
direct-current form resembling the early Chamberlaim & Hook- 
ham meter, except that the field cuts the disc always in the 
same sense, and that a separate brake magnet 13 used. The 
author claims the latter as à great improvement, giving greater 
torque, but disregards the advantage of the combined motor 
and brake magnet in being nearly independent of variations 
in the strength of the magnet. If greater torque is aimed at, 
it should be possible to attain this with the additional magnets, 
without discarding the compensation principle. Tho alternate- 
current meter is of the induction type, and does not show any 
remarkable features. 

Dealing next with dielectrics and cables, the author treats 
us to some remarks on electrostatics, in which we are informed 
that “ when we charge any body we don’t put anything into 
it or upon it, but we set up a field of force represented by 
radiating lines between it and all surrounding bodies." Apart 
from the vagueness of this idea, we should like to ask if the 
author has forgotten his earlier chapter on electrons. 

The telegraphic section deals with the batteries and elemen- 
tary circuits in a fairly clear manner. Why the reader should 
be told, however, that bridge duplex “ works by opposing the 
P.D. of the batteries " we do not know; and the brevity of 
some of the descriptions makes them useless to one who is not 
already familiar with the apparatus. Railway and automatic 
signalling is fairly satisfactorily dealt with. Telephony is 
treated in a somewhat unequal manner, the illustrations being 
poor and exchange connections being given without those of a 
simple wallset. The KR law is given without any reservation. 

A fair amount of space is given to wireless telegraphy. The 
author's ideas on induction ceils, however, seem to be peculiar, 
and we are given a dissected diagram of a coil cf his own design 
with interchangeable primaries, which may possibly work well 
in practice, but is certainly not based on sound principles as 
described in the book. Аз to wireless telegraphy itself, a few 
interesting descriptions are given, but a hopelessly garbled 
mathematical explanation of oscillatory discharges is given on 
р. 170, and the acoustical analogy 13 carried to the point of 
ignoring the transverse character of electromagnetic waves. 

On the whole it must be said that, though the present volumes 
are a considerable improvement on the first edition, and contain 
much that is interesting and readable, they suffer from the very 
fault that the author criticises in technical colleges—the 
attempt to teach too much. If Mr. Rankin Kennedy will give 
us à few volumes dealing specially with parts of his undoub- 
tedly useful ideas and experience we shall be much more 
grateful than for his attempt to cover the whole field of elec- 
trical engineering. С. V. DRYSDALE. 
Alternating-Current Machines. Ву S. Знерох, Н. Mason and E. 

HatsmMaxn. Vol. И. of ** Dynamo-Electrie Machinery." Eighth 
edition. (London: Crosby Lockwood & Son.) Рр. хі. +555. 


12s, net. 

This is an American work, better known to English students 
in the days when electrical books were more scarce than they 
are at the present time. The new edition has been completely 
re-written ; but, as there is no special preface for it, we assume 
that that for the seventh edition still holds. In this preface 
we read that the book has been written as a text-book “ for 
students on other than electrical courses," because of * the 
growing tendency in many institutions to require more thorough 
and extended work in electrical subjects from such students.” 
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The authors, however, have made the great mistake, common 
to so many other writers, of trying to put a large amount of 
matter into а small space. The result is, as it always must be, 
unsatisfactory, for it can only give a smattering of the subject 
to anv student. 

On the other hand, 1t has several facts and formule which 
are very useful for the electrical engineer's private pocket-book, 
though this 13 clearly not the intention of the authors. 

Starting with the Table of Contents, as a general rule this is 
probably the most deceptive part of a treatise of this kind. It 
may mean anything. For example, the section on the starting 
of converters might have well occupied several pages ; actually 
1% is compressed into & short paragraph. 

Chapters Г.-ГУ. are on alternating-current theory, Chap- 
ter V. on alternators, Chapter VI. on the transformer ; Chap- 
ter VII. on motors: (a) induction, (b) synchronous, (c) single- 
phase commutator; Chapter VIII. on converters, and Chapter 
IX. on power transmission. Although the list of contents 
looks very full, yet on the whole the treatment is verv 
superficial. 

Several long and complicated formule appear for the induc- 
tances of various systems without any explanation of how they 
are obtained, while the derivation of the ordinary E.M.F. 
formula for an inductive circuit occupies four pages, and is 
treated very mathematically. And again, although vector 
diagrams, which are really necessary to the technical man, are 
passed over very cursorilv, yet the theory of complex quantities 
is treated in such а very mathematical way that it is incom- 
prehensible to the average student. Thus the treatise is very 
unequal at times. 

The idea of giving problems at the end of the chapters 15 
very good, and most of them are just what is wanted, 
but their utility largely disappears when it is found that the 
solutions are not given, nor any inkling as to the methods 
by which the student should tackle them. 

The chapter on alternators is very short, but in it space 13 
found to explain the reason of the shape of the saturation 
curve, which surely students who have advanced so far should 
be supposed to know. 

Magnetic leakage is treated much more fully in the chapter 
on transformers, and the same method is applied to the slot 
leakage in induction motors. The tooth-tip, coil-end, &e., 
leakages, however, are derived more roughly, and several 
assumptions are made which the student has to take for granted 
without being shown any justification for them. 

To obtain an approximate relation between the speed and 
efficiency of an induction motor, we find that the friction and 
windage and even all the stator losses are neglected. This 13 
indeed sacrificing accuracy for the sake of simplicity. 

The circle diagram is usually a puzzle to the student at first, 
and it is really very important, vet we can only class the pages 
devoted to it with those on vector diagrams. - 

On the whole, the book has several very good points, but we 
cannot consider it quite suitable as a text-book for alternating- 
current work at the present time, especially as it is the eighth 


edition. R. G. J. 


POLYPHASE COMMUTATOR MACHINES.* 
BY J. JONAS. 


Swmmary.—The author discusses the necessity for and possibility of à 
polyphase motor with economical speed regulation. "This leads to the 
introduction of the polvphase commutator motor, which is described, 
and its application in connection with machines of large output explained. 


Whilst the development of the single-phase commutator motor 
has been prominently in the foreground during the last decade, 
practically little or no progress was made in the polyphase com- 
mutator motor; for since the first appearance of the latter motor 
at the Frankfort Exhibition in 1891 and the Paper by Górges in the 
" E.T.Z." in the same year, where the importance of the commu- 
tator as frequency changer was demonstrated. no important advance 
was made with these machines for a considerable time. 


~— ee e M 


d Abstract, from the © Electrotechnische Zeitschrift," of & lecture 
delivered before the Electrotechnische Gesellschaft, Frankfort a.M. 


THE ELECTRICIAN, AUGUST 12, 1910. 739 


At the present time, however, the polyphase motor promises to | Е is connected in series with the energy winding C +R (Fig. 1) the 
become an important addition, the reason for this being chiefly the | motor will have a series characteristic, the speed being a function of 
necessity of having a polyphase motor with an economical speed | the torque. On the other hand, if the exciting winding F is fed from 
regulation. a constant pressure (Fig. 3) the field will be constant, independent 

Previously, efficiency was often sacrificed for regulation, and the | of the load. This motor possesses a shunt characteristic and runs 
imperfect method of inserting resistance in the rotor circuit was | at approximately constant speed. In addition to these, combina- 
largely adopted. With the advent of machines of large output, | tions can also be made to give compound characteristics. | "- 
however, such as are used for driving rolling mills, winding gears, It will be presently seen that in addition to the exciting winding 
fans, &c., the question of economy becomes of the utmost impor- | there is also a compensating winding C on the stator, and it 1s 
tance. But these large outputs were also the chief difficulty mili- | possible to combine this with the exciting winding to form a single 
tating against the introduction of polyphase commutator motors, | winding on the stator (see Figs. 1 to 4). In a series motor (Fig. 1) 
for the experience gained with continuous-current machines could | the exciting winding F is at 90 deg. to the compensating winding 
not be used directly with these motors. Consequently it was a happy | С. The combination of Е and C gives a winding somewhat displaced 
thought that led Krämer to supply only that power to the commu- | from the brush axis. This is the Gorges motor, and is shown in 
tator motor which would otherwise be consumed in rotor resistances. | Fig. 2. By varying this angle between the axis of the winding and 
This resulted in the patent D.R.P. 169,453 of the Felten & Guil- | that of the brushes, the component producing the field can be varied 
leaume-Lahmeyerwerke, where a polvphase commutator motor is | without affecting the series characteristic of the motor. 
placed in cascade with the induction motor. and the power supplied Likewise an exciting winding fed with constant pressure can be 
to the commutator motor is given back to the shaft (see Fig. 5). combined with the compensating winding and the rotor winding by 

Scherbius solved this problem in a similar manner—D.R.P. | supplying the exciting pressure to one of the latter (Fig. 4). The 
No. 179,520— whereby the energy taken from the rotor of the | phase of exciting pressure, however, must always be such that the 
asynchronous motor is supplied to an auxiliary commutator motor | axis of rotary field is always perpendicular to that of tbe energy 
which drives a generator, so that the energy given out by the latter | current. In Fig. 3, for example, the axes of the exciting and com- 
can be returned to the mains (see Fig. 6). pensating windings coincide, so that the exciting winding would have 

In this way it is possible to regulate the speed of a large motor by | to be fed from а pressure having the same phase as the motor pres- 
means of a comparatively small commutator motor, which has only | sure, in order that the exciting current and flux are displaced 90 deg. 


to take a relatively small part of the total power. from the energv current. In Fig. 4 theexciting pressure is supplied to 
Coming now to the description of the polyphase commutator | the compensating winding ; this pressure is also the energy pressure. 
motor, this machine has a fixed winding consisting of a number of Supplying the Energy Current to the Rotor.—To supply the motor 


coil-groups corresponding with the number of phases, just like the | with energy current, counter E.M.F.s have to beovercome. Of these 
stator of an ordinary induction motor; these groups of coils being | there are both useful and harmful. Of the useful there is chiefly the 
displaced in space by an angle corresponding to the displacement | back E.M.F. induced in the rotor by rotation in the motor field, for 

the output of the motor is proportional to the product of this E. M.F. 


Fic. 4.—THREE-PHASE SEPAR- 
ATELY EXCITED OR SHUNT 


Fic. 1.—THREE-PHASE SERIES Fia. 2. —THREE-PHASE SERIES 


MOTOR WITH SEPARATE Ex- MOTOR WITH (COMBINED Fic. 3.—THREE-PHASE SEPARATELY MOTOR WITH COMBINED EX- 
CITING WINDING. EXcITING AND COMPEN- EXCITED OR SHUNT MOTOR WITH CITING AND COMPENSATING 
SATING WINDING (GORGES). SEPARATE Exciting WINDING. WINDING. 


of the several phases from one another ; thus, in a three-phase wind- , and the energy current. On the other hand, the counter E.M.F. of 
ing, they are separated by 120 deg. The revolving part of the motor : self-induction of the rotor winding is injurious, and can practically 
is wound like a continuous-current machine and provided with а prevent any appreciable energy current flowing. It is, therefore, 
commutator. It is the commutator which distinguishes this motor | absolutely necessary to neutralise the inductance of the rotor wind- 
from the ordinary induction motor. ‘he difticulty of regulating the | ing along the brush axis and reduce the inductive pressure to a mini- 
speed of induction motors hitherto was that no means were known | mum. ‘This is accomplished by means of a compensating winding 
Whereby the low frequency of the rotor currents could be trans- | on the stator, the axis of which is arranged along the brush axis. 
formed to that of the mains. It was only the knowledge that the | This winding is traversed by the rotor current or a current propor- 
commutator always transformed the slip-frequency to that of the | tional to this, and serves to neutralise the armature field (see winding 
motor field—thus to that of the supply—that made this possible, | C in Figs. 1 to 4), the effective ampere-turns being adjusted to secure 
for, since the commutator can be directly connected to the network, | this result. The neutralisation of the rotor inductance, however, 
energy can be given or taken according to the conditions of working. | 18 not quite so simple as it seems, for in addition to the effective 
Thus, whatever the speed of the rotor, the frequency of the pressure | ampere-turns being equal, it is also necessary that the phase of the 
at the commutator brushes remains unaltered whilst its value only | current in the compensating winding must be such that at every 
depends on the speed of the rotor. point along the periphery the resultant phase of the compensating 

We must now see how such a motor derives its torque. Torque | winding is the same as that of the armature winding, otherwise local 
is given by the product of tield and current, whereby it is assumed | fields will be formed, which make the motor useless. Thus, in а two- 
these are perpendicular to one another. The field axis is determined | phase commutator motor, it is necessary to have either a continuous- 
by the position of the exciting winding, the current axis by the posi- | current winding for the compensating winding or a winding distri- 
tion of the brushes. Though both winding and brushes are fixed, | buted over the whole circumference, if the rotor inductance is to be 
yet the field and current axes rotate at synchronous speed. Since, | completely neutralised. With a three-phase motor this arrange- 
however, they always retain the same angle between them, the | ment is not necessary, for in this case the equality of the resultant 
torque is not affected. phases of the two energy windings takes care of itself. ‘Thus we see 

The problem of building a three-phase commutator motor, there- that the compensating winding is an essential part of the polyphase 
fore, falls into two parts; first, the production of the field, secondly, | commutator motor, and the same can either be a separate winding 
supplying the energy current to the rotor. or combined with the exciting winding (see Figs. 1 to 4). 

Production of the Field.—The field of a polyphase commutator Speed Regulation.—It has been mentioned above that a counter 
motor is produced by the exciting winding, which is fed by a current E.M.F. is induced in the rotor due to retation in the motor field. 
or pressure. If the energy current of the motor is used as exciting | This pressure maintains equilibrium with the pressure supplied to 
current, the rotary field produced will not be constant, but will | the energy winding, and it is indifferent whether the energy pressure 
depend on the output of the motor. ‘Thus, if the exciting winding * is supplied to the rotor winding or to the compensating winding or 
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Regulation by Means of Auxiliary Motor (Krümer).— This is shown 
in Fig. 5. The auxiliary commutator motor has only to be dimen- 
sioned for the output corresponding to the slip of the main motor. 
Thus, for a 10 per cent. speed regulation the auxiliary motor has only 
to be designed for 10 per cent. of the total output. The auxiliary 
motor is fixed to the same shaft as the main motor, and the latter 
machine takes entirely the character of the former. If, for example, 
the commutator motor is & series machine, then the main motor wi 
have a series characteristic, ог if а shunt, then а shunt. All the 
methods for regulating speed can be used with this aggregate and the 
no-load speed as shunt with this arrangement will be 


to both. For the internal E.M.F. of the rotor is made up of two 
parts, е, being the pressure applied at the brushes and e; induced in 
the rotor by the stator field. The counter E. M.F. e, must maintian 
equilibrium with the sum of these, 4.е., €e, = €z + €i (of course, е, and 
e; may have negative values). 

The speed regulation of the polyphase series commutator motor is 
similar to that in continuous-current machines. Let e,= k,F,n and 
ph, where n— speed, ЕЁ, motor field and k,, k’, are constants ; 
then n=k’, m ёе Fora given definite torque, that is, for a given 


1 
motor current, n can be adjusted then by either altering е; + ёз, OT 


the flux F,; 6+6 İS varied by altering the motor pressure, for a 
example, by means of a variable ratio transformer. The flux F, can => EE a 
be varied in motors with separate field windings by varying the on 
number of exciting turns oF altering the exciting pressure. In the Я B Т 
0з 21, 21 
е 2301 


where р, == number of poles for main motor, р.= number of poles for 
auxiliary motor. 
Since the frequency supplied to the commutator motor is always 


low, it is better to vary 21 than &. With this arrangement the 
2 e 


2 1 
total energy minus the losses is given to the shaft, so that the overall 


Regulation by Means of Auxiliary Converter (Scherbius).—Thi* 
arrangement also permits of all the above-mentioned methods of 
speed regulation being adopted. The polyphase commutator motor, 
K, (Fig. 6) drives an auxiliary generator, A, which pays back energy to 
theline. The machine, A, can be either synchronous oF asynchronous 


Fic. 5.—SPEED REGULATION WITH AUXILIARY MOTOR 
D.R.P. 169453 (KRAMER). 


Górges motor, where the windings are combined, the field can be 
varied by shifting the brushes. In this case, however, the compen- 
sating component is also varied, so that the motor will not behave 
equally well in all positions. To overcome this Osnos proposed 
using two sets of brushes, one of which is fixed and the other movable. 
То regulate the shunt motor we have the no-load speed from the 
relation er= eje, 88 follows: Dividing the equation by е; and 
uttin 2:4 Ep where the ratio k,/k be i 
p ЕЕ eratio k,/k, can made equal to unity. 


№ r 
1/9 


e. N 

Then -= > where п = no-load speed and w=8 

zi == == chronous 3 

е 0 уп peed Fic. 7.—D1aGR4M OF THE ORDINARY POLYPHASE SERIES МОТОВ. 


Then =1 qd. orn = “> ( Ls у ів the general expression for the no- h 
^u €i ei ог a commutator machine. Except in the last case, the speed of the 


auxiliary set will be approximately constant, being practically the 
synchronous speed of the auxiliary generator. The no-load sp 
of the main motor will be 


load speed of the shunt motor. When e,=0, +.е., with the brushes 
short-circuited, n=, and the motor runs at synchronous speed. 


where p,=number of poles of commutator motor, p. umber of 


poles of the asynchronous ог synchronous auxiliary generator. | 
A disadvantage of this system is that for a given main motor We 
can only regulate at constant torque, so that the output decreases 
with the speed. If constant output 13 required the main motor must 
be designed for the maximum torque. The efficiency of this arrange- 
ment is somewhat lower than that of the former. 

For starting either of the above arrangements the main motor can 
be run up to speed independently, ав ап ordinary induction motor, 
and afterwards placed in connection with the auxiliary motor. 

Sparkless Running.—With a large range of speed regulation t? 
effect of the rotary field on the short-circuited coils (which 18 & m 


Fic. 6.—SPEED REGULATION WITH AUXILIARY CONVERTER 


D.R.P. 179525 (SCHERBIUS). mum at synchronism) can become considerable, 80 that it 18 sa 
sary to have suitable carbons to keep down the short-circul ni 


When е; =о, that is, when the ener i і 
i70, 7 gy pressure is only зи lied to 
the rotor, the flux will be zero and the speed would фе ed п can 


now be altered in a variety of ways, for e;= e; zt 
1 


which the use of resistance connections between armature 

and commutator and of commutating poles may be mentioned. 
Phase Compenaation.—W hilst two windings perpendicular to one 
another have no inductive action on each other in & single-phase 
motor, in а polyphase motor the relative-position of the two win du 
does not have muoh effect on the magnitude of the mutual W - 
tion. This forms the chief difference between the two t of ен 
If both windings аге traversed by the same current in t e poly? in. 
motor, two rotary fields will be produced having the same 208% 


v’,, where e, is the 


PSOE pressure, z, the number of energy turns on rotor, 2, the num- 
of energy Dune оп A and v’, the resultant leakage coefficient. 
Hence n— ( 2 a 

n= ~\1+ (2v Thus the speed can be altered by altering 


any of these five variables, either singly or together. 
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space as the windings. If the rotor revolves in both fields, two 
E.M.F.s will be induced, which are displaced from one another in 
time by an angle equal to the space angle between the windings. 

It is possible, however, to compensate a polyphase motor by 
means of a leading E.M.F., this E.M.F. being produced by letting the 
rotor revolve in a field—in addition to the motor field—which leads 
the motor field by 90 deg. in space. The leading field, however, has 
the axis of the energy winding and the phase of the energy current 
and also the sense of the rotor ampere-turns. If then a polyphase 
motor is under-compensated, so that a flux exists along the energy 


axis in phase with the energy current, the power factor of the motor 


is improved. This is seen from the diagram. Fig. 7 shows 
the method of working of the ordinary uncompensated polyphase 
commutator series motor. The diagram is developed in the same 
way a8 in a single-phase commutator motor. - 
ac=i(L,+13+L,—2M), 
cd — iXa, 
db — e, — counter E.M.F. due to rotation in motor field, 
ab-—E--applied pressure. 
The angle acd is а right angle and the locus for the motor current 


vector is a circle acb, whose centre lies in the mid point of ab. Ву 
dividing all the vectors by L,+L,+L.—2M then ac denotes the 


E 


t directly b= = i i 
motor current directly and a L,+L,+L,—2M is the ideal 
short-circuit current of the motor, and 

сс Ж = constant. 


pa cq PE MERE 


If now a second E.M.F. is induced in the rotor by rotation in a field 
in the energy axis and proportional to the energy current, we get 


Fic. 8.—DIAGRAM ОЕ COMPENSATED POLYPHASE SERIES Motor. 


Fig. 8. This flux can be obtained by making the effective turns of 
the winding, C, somewhat fewer than those on the rotor. In Fig. 8. 
ac —qL, +L, -- L, — 2M), 
cd = Хо, 
df — е: = Е.М.Е. due to rotation in flux along energy axis, 
fb— e, — back E.M.F. due to rotation in motor field proper, 
ab— E—applied pressure. 
To find the locus of c we first find the locus of d. This point lies on 
a circle whose chord is ab and angle adb— 90— 8--a. For 
Ladb= £adf -- 2 fdb= £a4 90— 8, 


а 


where tana— -= — constant 
ce L, +L, +L,—2M cons 
and tan B= | = Fy = constant, 


Е 
where Е. = flux proportional to current along main axis, F= motor 
flux proper along exciting axis. 

Hence 490—8 + а is also a constant angle and d lies on a circle 
whose centre п is the point of intersection of the perpendicular from 
the centre of ab and the line through a at angle а— В to ab. The 
locus for с is then easily found when it is remembered that the 4 adc 
always remains similar, so that ac and ad enclose a constant angle a 
also a: bears a constant ratio to ad. cthen also lies on a circle whose 


diameter is displaced from the diameter of the d-circle by Z a and is in 
the ratio ac/ad. If then we set off ag at Z a to an to cut the d-circle 
in g, then ag is the diameter of the c-circle, and the centre o is the 
point where the perpendicular from » cuts ag. Ав seen from Fig. 8, 
for the same input as in Fig. 7, the point c moves to c" and the /ф 
to ø”, thus improving the power factor. 

For the speed 2 we have " 


tn 
tan y= = = constant — == constant . n. 
$— 


$ 


The power factor of the shunt motor can also be improved by simple 
means, but this will be further explained in a later article. 


THE ELECTRIFICATION OF TRUNK LINES.* 


BY L. R. POMEROY. 


It is assumed, from a physical and mechanical viewpoint, that 
electric traction can meet all the demands and requirements of rail- 
road service. "Therefore, whether electricity will replace steam 
traction or not is entirely a commercial problem. 

It may be stated at the outset that, whatever system of elec- 
trification is adopted, a very large outlav has to be faced, and no case 
for electrification can be made out unless an increase in net receipts 
can be secured more than sufficient to pay interest on the extra 
capital involved. "This increase may be brought about either by 
decreasing the working expenses for the same service, by so modify- 
ing the service as to bring in a greuter revenue, or by а combination 
of these. The fundamental principle, based on the present state of 
the art, seems to be that if you cannot accomplish something by 
means of electricity that is now impossible by steam traction there 
is nothing to justify the change; the substitution of one kind of 
power for another merely to obtain the same result is not com- 
mercially warranted. In heavy work the limiting feature of the 
steam locomotive is the boiler, and the maximum adhesion can be 
utilised only at low speeds. For example, a 2-8-0 locomotive with 
180,000 Ib. on the drivers has a tractive force at 10 miles per hour of 
about 40,000 Ib., or 4:5 to 1. At 30 miles per hour the tractive force 
becomes 13.250 lb., or 13-5 to 1. Аз tractive force governs the 
tonnage hauled, the ability of the electric locomotive to utilise almost 
indefinitely power proportional to the maximum adhesion and pro- 
duce a drawbar pull entirely independent of the critical speed of a 
steam locomotive, as limited by the boiler, is a marked feature. 
In heavy gradient work the ability to increase the speed shows up 
favourably to the electric locomotive as enlarging the capacity of a 
given section, but here also the business has to be sufficient to absorb 
the increase in fixed charges. With steam locomotives a coal con- 
sumption, when running, of 4 lb. to 5 №. per indicated horse-power- 
hour really means 6 lb. or 7 lb. at the rail, when the losses due to 
firing up, laying by in yards and sidings, blowing off at the pops, and 
consumption of the air pumps, are taken into account. Whereas, 
under electric operation, with an efficiency of 65 to 70 per cent. 
between the power house and the rail, a coal consumption of 4 Ib. 
per kilowatt-hour at the rail can be counted on. The writer considers 
14. per kilowatt-hour at the rail a conservative figure, and will use 
this cost in the following computations. The relative difference in 
the cost of coal at the rail is represented by the following figures : — 


- 


Electric power station 50%, eff. 30s. 


Steam. locomotive Tx Он ишни знн Phe esa so qe £3. 3s. 

or 50 per cent. in favour of electricity. The following results of the 
Mersey tunnel operation are pertinent: Under electric operation 
1 ton of coal at 9s. yields 2-29 ton-miles at 223 miles per hour, 
while with steam 1 ton of coal at 15s. vields 2:21 ton-miles at 17i 
miles per hour. "The difference, amounting to 55 per cent., is in 
favour of the electric operation. Оп mountain gradients or in heavy 
freight service, where the boiler of the freight locomotive is forced 
to the limit, and the boilers are designed for this particular purpose, 
the showing is still more favourable to the electrie side. Especially 
is this true when the steam locomotive is detained on side tracks for 
as long a period as it takes to make the run, which is very frequently 
the case, since under these conditions the cost for fuel becomes a 
larger proportion of the total operating expense. The cost of a unit 
of power with the stcam locomotive becomes relatively higher under 
maximum than minimum boiler demands, while with electricity the 
cost per unit is at a uniform rate, whether working under extreme or 
light power demands. | 


* Abstract of a Paper read on July 29th at the joint meeting of the 
Institution of Mechanical Engineers and the American Society of Mecha- 
nical Engineers. Ап account of the joint discussion on this and other 
Papers appeared in our last issue. 
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A Thus, the cost per 1,000 ton-miles is 4s. 9d. for a 2-8-0 locomotive 
and 3s. 6d. for an electric locomotive. In this connection an article 
by Mr. C. L. de Muralt is referred to. 

It is claimed that, with electric operation, greater mileage is ров- 
sible with the electric locomotive and that fewer units are necessary 
to perform the same service. Great stress is laid on the fact that the 
ordinary freight locomotive makes only 3.000 miles per month, or 
100 miles per day, against which is put forward the ability of the 
electric locomotive to perform practically continuous service, Sug- 
gesting the propriety of comparing electric and steam operation on 
the basis of ton-miles per annum each is able to make, and also 
the relative weight on driving wheels and not their total weight. 
The operating efficiency of a steam locomotive in freight service 13 
so low, averaging about 3.000 miles per month, that it is generally 
thought due to limitations, per 56. in the Jocomotive., whereas it is 
mainly due to operating and traffic conditions, which limitations 
would apply with equal force to the electric locomotives, 80 that, 
barring some increase in speed, the electric locomotive can make no 
greater mileage than its steam competitor in equivalent service, con- 
sequently its splendid ability to perform almost continuous service 
cannot be realised in practice for reasons aforesaid. The time use- 
fully spent is only 28 per cent. of the whole ; 22 per cent. is spent in 
the shops and 50 at terminal yards, side tracks, &с.. ready for use. 
The only case where electric operation 18 commercially justified 
is in congested local passenger situations where the conditions 
closely approach those of a " moving sidewalk." and the records 
show that these cases have been profitable only when a large increase 


in business has been realised. 


In the annual report of the P.R.R. (1903) the president states 
« that the congested condition of your system has brought about 
a large increase in the ton-mile cost, which for 1903 was 25 per cent. 
greater than for 1899. In order to prevent the increase in ton-mile 
cost it is necessary to move freight trains faster in places where traffic 
ig dense, and for such purposes the electric locomotive is most 
efficient.’ With steam locomotives the most economical average 
speed for freight service is 12 to 15 miles per hour, where there is 
ample track space for the free movement of trains. With a dense 
traffic this free movement can only be obtained by a higher speed, 
and, if the large train tonnage be maintained, more horse-power is 
required of the engine and boiler. It is difficult to increase the size 
of steam freight locomotives without resorting to the Mallet com- 
pound articulated type, and here we have the equivalent of two 
locomotives in one machine. With the electrie locomotive it is 
possible to develop а much greater horse-power and a large per- 
centrage of overload at the time when needed. and do it more econo- 
mically than with steam. The New York Central electric loco- 
motive has а maximum peak horse-power of 3.000, which is 25 per 
cent. above normal. This maximum is about double the power 
which can be obtained from the New York Central standard Atlantic 
tvpe locomotive. Similar proportions can be obtained for electric 
freight locomotives, and their size and power are not limited by 
boiler capacity. If the steam locomotive is capable of developing 
30.000 t.f. at the drawbar at 12 miles per hour. or 960 H.P.. and it is 
required to increase the speed of the train to 20 miles рег hour and 
maintain the same tonnage, then 1,600 н.р. will he required, which 
means the employment of a much larger locomotive or double head- 
ing. The advantage of the overload capacity on short mountain 
gradients or for strategic peaks is one of the strong points in favour 
of the electric machine, and would make electric operation applicable 
to special cases rather than a universal substitute, in the broad light 
of commercial considerations. 


‚ ASSOCIATION OF CONSULTING ENGINEERS. | 


As the objects of this Association have apparently been 
somewhat misunderstood in various quarters, the committee 
have prepared a memorandum setting forth in detail the aims 
and objects of the Association. 

This memorandum we reproduce below :— 


OBJECTS OF THE ASSOCIATION OF CONSULTING 
ENGINEERS. 


One of the principal objects of the Association is to secure that 
municipal and other public works shall be supervised by duly quali- 
fied consulting engincers. In order that this may be done, it is 
necessary to know who is a qualified consulting engineer. There 
appear to be no means of ascertaining this at the present time. It 
is hoped that the register of the Association will give this information. 

The Association will not be antagonistic to the principle of speciali- 
sation, аз the intention is to include in the Association all branches 
of the profession—Civil. Mechanical, Electrical, Gas, and possibly 
others. It is not suggested that every member should possess 2 
knowledge of all branches, or even more than one. Every member 
will be as free to specialise as he isnow. All that is proposed is that 
every member shall be a properly trained and qualified engineer, and 
that he shall be acting solely in a professional capacity—that js, аза 
consulting engineer. 

It is not intended to encroach in any way on the authority of the 
councils of the leading institutions which deal with the different 
branches of engineering. In fact, it is hoped that these councils 
will support the Association as acting in the interests of those of their 
members who are consultants. 

Although the existing institutions are thoroughly representative 
of the profession of engineering as à whole, their province is to deal 
with the science and problems of engineering which are of equal 
interest to all engineers. The Association does not propose to dea 
with these matters at all, but only with the professional status an 
conduct of those engineers who have adopted consulting work as 
their profession, and who represent a comparatively small percentage 
of the engineering body as а whole. 

The bye laws governing professional conduct issued by the Inst 
tution of Civil Engineers, and now adopted also by the Institution of 
Electrical Engineers, require that the members of these institutions 
when acting in а “ professional capacity "—that is. as consulting 
engineers—shall conform to certain rules. The above institutions 
can make no distinction between their members, and are, therefore. 
not able to say to which of their members the rules are applicable. 
As the rules stand, a member can act in one capacity one day and in 
another the next. There is, or should be, аз clear & distinction 
between the work of a consulting engineer and that of other members 
of the engineering profession as there is between the work of à har- 
rister and that of a solicitor in the legal profession. The Association 
of Consulting Engineers has been formed to define clearly the above 
distinction. If it succeeds, it is believed that it will be acting in th? 
interests of the existing institutions. 

The register of the Association will, it 18 hoped, form 4 complete 
list of the qualified consulting engineers to whom the professiona” 
conduct га’ез above referred to will be applicable at all times. 
register will be open to inspection by the authorities respons! Е 
for spending public money. a$ well as to anyone else requiring uie 
advice of à consulting engineer. | 

The rules of the Association, which are now under consideration” 
will be based on the professional conduct rules of the Institutio, o 
Civil and of Electrical Engineers, to which it is intended to add ot xi 
rules applicable to consulting engineers only. These rules * 

submitted to а general meeting in the autumn. It i$ hoped die 
the leading men in the profession will be willing to give their à ү 
and help, so that nothing may be done that would be detrimenta 
the interests of the existing institutions or of the public. is 

At present membership is confined to those who are con 
members of the Institution of Civil Engineers and also of the ate 
tution representing the particular branch of the profession in wil d 


The author's conclusion, from this survey of the situation. is that 
the rapid development of suburban passenger traction by electricity 
will require large power houses at large cities, and these cen gradually 
he made sufficient for working the line on further stretches in each 
direction, handling congested terminals, or used where commercially 
practicable, until it may be desirable to electrify the entire division. 
Electric operation as compared with steam shows to greatest ad- 
vantage in urban and suburban passenger service. Here, if multiple 
unit trains are employed. so that a considerable fraction of the total 
weight is carried on the driving wheels, thus permitting à high rate 
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m d nd ER RR m quite impracticable in | they practise. The Institution of Civil Engineers has taken ihe pes 
service can be given ноар о pe У MO frequent | in establishing examinations for admission, and has in mans б E 
wild motimesot ale tra ttl E p inl increase in expense, | ways taken great pains to improve the status of the engineering PY 
ight trathe small trains can be run. the energy con- | fession. The Association is not prepared at the present time te 
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n re 1 train in such service being almost 1n proportion to the 
her of coaches. ‘The law of induced travel, however, applies to 


oe and suburban passenger service, but does not hold for trunk 
ines, and especially freight service. 


accept the responsibility of considering the qualifica 1015 of ae 
neers other than those mentioned above, but it will no doubt be a 
to do so in the future, should it receive the support it desires from 
members of the profession. A provisional list. of ur ый 
being drawn up. This list will be revised after the constitution * 
rules of the Association have been settled. 
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It is hoped that all consulting engineers in sympathy with the 
objects of the Association will send their names to the honorary 
secretary, Mr. А. Н. Dykes, of 1. Victoria-street, Westminster, 
London. S.W., so that notice may be sent to them of the general 
meeting which will be called in the autumn to consider and decide on 
the rules and constitution of the Association. 


CERTAIN CHARACTERISTICS OF DRY CELLS.* 


BY C. F. 


In spite of the fact that 40,000 000 or thereabouts represents the 
number of dry cells manufactured each year in the United States. 
little scientifie work has been done in the way of making a detailed 
study of the various individual factors which influence the quality of 
the cell, if we may judge by the meagre publications. On the other 
hand, much scientific work has undoubtedly been done, if we may 
judge by the marked improvements which have been effected in the 
product. It appears that dry cell manufacturers who are doing the 
larger part of this work do not feel inclined to discuss analytically dry 
cell construction. 

Perhaps 80 per cent. of the dry cells made and used are of the so- 
called No. 6 size, being in cylindrical form, the zine container 6 in. 
high and 23 in. in diameter. Аз far as the cylindrical zine container 
is concerned, there is striking uniformity in dimensions and construc- 
tion. the principal difference being in the thiekness of the zinc, 
which may be found to vary from No. 7 to No. 11 sheet zinc gauge. 

All cells employ à carbon rod for the cathode plate. In some 
forms of cells this rests on the bottom layer of paper, and in others 
it is raised $ т. from the bottom. It extends up through a pitch 
seal, and a brass cap or brass screw attached to the top constitutes 
the positive terminal of the cell. Some of the carbons used are of 
smooth cylindrical shape, while others are corrugated or fluted to 
give greater contact surface to the filling material. Another striking 
similarity in most of the dry cells is the list of materials which are 
introduced into the zinc container. Similarity then ceases, and we 
encounter variations in the quality of the materials, the proportions 
and in the methods in which the materials are introduced into the 
container. The writers are unable to refer to published formule 
which are descriptive of the better tvpe of cells at present in use. 
The following list and proportion of materials may be taken as 
fairly representing the filling mixture in well-known types of cells : 
10 Ib. of manganese dioxide, 10 Ib. of carbon or graphite, or both, 
21. of sa! ammoniac, 11b. of zine chloride. Sufticient water is 
added to give proper amount of electrolyte to the cell. and the most 
suitable quantity depends upon the drvness of original materials, 
fineness, quality of paper lining. &c. While these are the essential 
elements. other materials are frequently added—such as starch or 
other forms of paste, to improve contact of electrolyte to zinc and 
promote distribution of action throughout the charge. Mercury 
is occasionally added to effect amalgamations and prolong life of the 
zinc. 

With the materials as above listed and in the proportions named 
the resu!ting cells тах be good or thev may be practically worthless, 
depending upon various factors. It is generally believed that purity 
of materials is the pre-eminent requisite. Commercial conditions, 
however, prohibit the use of chemically pure materials. The eus- 
tomary specifications for manganese dioxide call for a granulated or 
powdered material having about 85 per cent. of MnO, and less than 
l per cent. of iron. This is a specification which can readily be com- 
plied with, and by careful selection and concentration it is possible 
to get as high as 92 per cent. Physical qualities, porosity and size 
of grains are likewise important. ~ ‘The amount of available MnO, 
differs according to the chemical test employed, and “ available 
MnO,” by test may not be the available MnO, under the conditions 
existing in the cell. In storage batteries PbO, is an active material 
only when in suitable contact or proximity to the grid or framework 
of the positive plate; and MnO, in a dry cell is active to a degree. 
depending upon its contact. with the conductive carbon constituting 
the negative electrode, [t is evident that penetration into the 
interior of a piece of MnO, is necessary if the entire mass is to be 
active; and porosity seems therefore to be important. 

Sal ammoniac of a very pure grade is generally emploved and in 
addition to purity, the physical qualities of dryness and freedom 
from lumps are requisite to ensure proper mixing with the carbon and 
manganese. The zine chloride is also required to be of high purity 
and to be free from iron. Sheet zinc constitutes the anode and serves 
at the same time as a container. Purity is naturally of importance. 
The purchaser does not have, however, a variety of grades of zinc to 
choose from. ` 


BURGESS AND С. НАМВСЕСНЕМ. 
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This anode makes contact with the electrolyte in the form of paper 
saturated with solutions of zinc and ammonium chlorides. Ideal 
conditions call for a corrosion of zinc only in amount equivalent to 
the current delivered to the external current. Excess of corrosion 
above this amount is caused by local action, and one of the principal 
problems in dry cell manufacture is to reduce such local actior to a 
minimum. 

There are numerous possible causes of local action—e.g., гоп or 
copper in the zinc, manganese dioxide getting between the paper and 
the zinc, or inequalities in the zinc itself. 

It is evident, when we consider the numerous possible sources of 
trouble leading to faulty cells. that the making of a good dry cell 
requires care. Amalgamation of the zine is occasionally resorted to, 
but it is doubtful whether material advantage accrues through the 
use of mercury in the dry cell. It is customary to consider the carbon 
rod as the cathodic electrode, and there are, therefore, arguments 
favouring the large corrugated and fluted shapes over the smaller 
cylindrical shapes, in that greater active electrode surface is thereby 
attained. It is doubtful, however, whether the surface of this rod 
13 to an appreciable extent an active electrode surface. № makes 
contact with and is surrounded by a mass of material—carbon, 
graphite and manganese—possessing metallic conductivity even 
though moistened by electrolyte. It would, therefore. be more 
accurate to consider the active cathode surface as that portion of the 
mixture just within the paper. While this may be the main cathode 
surface, it is not exclusively so, and the active surface progresses 
inward as the action of the cell goes on. The cathode is a compound 
one, consisting of an intimate mixture of conductive carbon and 
graphite in contact with manganese oxide, and the E.M.F. of the cell 
is the summation of the electrode potentials, 0-56 volt for the zinc and 
about 1 volt for the carbon-manganese oxide mixture, or a combined 
voltage of 1:56. While the cell delivers current to the external 
circuit this voltage decreases, the rapidity depending upon the 
amount of current drawn. If it were not for the manganese dioxide 
the drop in the voltage would be very rapid, and the value of the 
cell is therefore dependent largely upon the active manganese oxide 
or depolariser. This manganese oxide is consumed. As commonly 
stated, it is reduced to Mn,O,, and in undergoing this change it 
becomes inactive both as а depolariser and as a conductor. It is 
probable that the MnO, possesses sufficient metallic conductivity 
to contribute something to the conductivity of the cell, and when 
changed to the lower oxide it loses this conductivity. It thus 
becomes inert and occupies valuable space. It is natural to assume 
that the MnO, in the outer portions near the paper is the first to 
become reduced, the action progressing inward to a certain depth, 
this depending upon various factors, such as the intimacy of con- 
tact between the carbon and MnO,. the purity, fineness and porosity 
of the latter, &c. If the MnO, possesses metallie conductivity and 
makes contact with conductive carbon and both are moistened with 
electrolyte, there is а possibility that a certain amount of chemical 
action occurs owing to the voltaic couple thus produced. 

A study of what actually takes расе. chemically and electrically, 
inside of the drv cell while in action. and while standing in storage, 
offers an excellent subject for analytical research. While the 
chemical reactions which take place in the drv cell or other cells of 
the Leclanché tvpe are frequently explained in a simple manner in 
text-books, a careful study will show thet simplicity does not exist. 

И is very commonly believed thot the ineresse in resistance is due 
to the drying out of the сой, but the drying is of very minor impor- 
tance as compared with other faetors. One of these ix the inerease 
in resistance due to the partial reduction of the MnO.. Another 
is the accumulation, on the surface between the paper and the zinc, 
of non-soluble impurities of the zinc and the various basic salts and 
double salts resulting from the electrolytic corrosion. When a cell is 
first made up the paper is saturated with a solution of zine and 
ammonium chlorides. More zinc chloride is added as a result of the 
corrosion of the zine. The increasing concentration of the ZnCl, in 
the presence of the ammonium chloride gives just the conditions 
which are needed for the production of various double chlorides, 
some of which are much less soluble than the single chlorides. These 
insoluble double chlorides occupy the pores and spaces in the paper. 
crowding out the electrolvte and inereasing the resistance. Tf 
ammonia is liberated, it may react with the ZnCl, to form a precipi- 
tate of ZnOH, which likewise clogs the cell, unless sufficient ammonia 
be present to re-dissolve this precipitate. That this clogging action 
oceurs at the paper and proceeds inward toward the carbon rod is 
evident. since in taking apart а run-down cell there is usually found 
a hard crust of | in. or more in thickness just inside the paper. 

It is no doubt true that improvement in dry cell construction must 
come through reducing this accumulation of insoluble non-conductive 
materials. It may be suggested that this precipitation due to double 
chlorides might be delayed by using only NH Clin the electrolyte to 
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‘a great deal of work : it seemed to him that if the products were soluble 


begin with, and. in fact, a somewhat greater ampere-hour output can 
һе obtained in this way. But it involves the more serious disadvan- 
tage of shortening the life of the cell on open circuit. The presence 
of ZnCl, in the electrolyte decreases in marked degree the local action. 
There is no doubt that marked improvement has been made in dry 
cells during the past few years, and there is no reason to believe that 
perfection has yet been approached. The field for research in the 
study of this important device has by no means been fully occupied. 
From the technical point of view the need for. and possibility of, im- 
provement are equally great. The common and grossly inadequate 
methods of rating dry cells in terms of the number of miles they will 
run the ignition device on automobiles. or the number of months they 
will stand up on telephone service. or the number of sparks that thev 
will produce, all of which are dependent upon the kind of device and 
the nature of the same in connection with which they are used, should 
give way to rating by energy output. This can only be done after 
determining and generally adopting the standard methods for con- 
ducting tests. г; 


DISCUSSION. 

Mr, Carn HERING said that the Paper stated that the E.M.F. of the cell 
was the sum of the two electrode potentials, 0:56 volt for the zine and 
about minus 1 volt for the carbon-manganese oxide mixture, giving the 
combined voltage аз 1:56. It seemed to him that there must be some- 
thing wrong in this. It credited the greater part of the energy to the 
reduction of the manganese oxide, whereas the energy came chiefly from 
the oxidation of the zinc. He would like to ask, therefore, how it was 
determined ; If it was determined by measurement, Was not the method 
faulty? 1t seemed that no one had vet been able to measure the abso- 
Jute single potential of an electrode by а method which was really beyond 
question. Calculation would show that the zinc gave the greater part 
and the manganese oxide the lesser part of the energy. Generally, the 
energy contributed by the depolariser was very small. The Paper also 
said it would seem better to reduce the formation of the insoluble com- 
pounds—that is, that it would seem better to have them soluble. "Phe 
question arose whether that was really desirable. There was only a very 
small amount of water in the battery. and that small amount had to do 


rather than insoluble, the water would be used up more rapidly. by 
having to hold in suspension the products that were formed; it would, 
therefore, not be available any longer as water. If this were correct, it 
seemed to him that it was rathera desirable thing to arrange to have the 
chemical products formed insoluble, so that they would deposit out and 
leave the water there to keep the ccll wet. 

Mr, CHARLES L. Parsons asked if in their experiments with dry cells 
the authors had made any experiments in the use of bromates as depolaris- 
ing and oxidising agents. In some work done during the last year 
bromates certainly showed wonderful oxidising power at low tempera- 
ture. He would be interested to know whether these bromates had been 
worked with to any extent in dry cell construction. 

Prof. BURGESS, in reply, said as to bromates, chlorates and many other 
wxidising compounds, the use of these in most instances would increase 
he voltage of the cell and increase the amount of current output, but in 
zeneral his experience had been that the soluble oxidising agents were 
detrimental to the life of the cell—that is, they increased the local action. 


CONTACT DIFFERENCE OF POTENTIAL IN A 
MAGNETIC FIELD.* | 


ВУ Е. P. ADAMS. 


Summary.—The author first discusses the theory of the contact 
difference of potential between pairs of metals, and then describes some 
experiments carried out two years ago which showed no change in the 
potential due to the introduction of a magnetic field. More recent 
experiments of M. Posejpal, however, show such a change: but these 
experiments are considered by the present author to be indecisive. 


It seems well established that the contact difference of potential 
between metals in air is a chemical effect, the result of differential 
chemical action between the metals and condensed air films on their 
surfaces. There is, however, another way of looking at the subject. 
The fundamental thing to be explained is that the potential of an 
insulated metal diflers from that of the surrounding air; and that 
this difference of potential varies from metal to metal. Let us assume 
that each unit area of the surface of the metals emits in unit time № 
electrically-charged particles, each of mass m and charge e. The 
metal is further supposed to be coated with a thin film of condensed 
air, Or other substance, with the verv high transverse electric 
resistance В per unit surface. The charged particles must be 
e s he e from the metal with an initial velocity 
лепі to carry t | 1 iff ia 
V is thus set i Mondeo iK RE f | a a е 

wo sides of the film. In the steady 
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metal through the film is balanced by the conduction current, the 
result of the difference of potential V and the conductivity ИВ of 
the film. ‘Therefore, Ne=V/R, or V—NeR. Both N and R may be 
supposed to vary with the metal; thus each insulated metal will be 
at a definite potential above or below that of the surrounding air. 

Suppose next that the metal in the form of a disc is placed in a 
magnetic field parallel to its plane. The charged particles will tend 
to describe circular paths whose radius of curvature is given by 
mv?/p= Hev, v being the velocity of the particle and H the magnetic 
force. If this radius of curvature is small enough some of the 
particles will be prevented from getting through the film; tie 
difference of potential between the two sides of the film will he 
diminished, and thus the contact difference of potential between a 
pair of metals, which is all that can be measured, will be changed. 
About two years ago the writer made some experiments to verify 
this. but the results were decisively negative (the sensitiveness of th? 
method employed was such that a change of 0-001 volt in the contact 
difference of potential could have been observed). Very recently. 
however, M. V. Posejpal* has published the results of some experi- 
ments, a part of which bear upon this same problem. Contrary to 
the results of the writer. M. Posejpal, who used a different method, 
finds that the contact difference of potential between iron and zinc із 
changed in a magnetic field. 

The compensation method devised by Lord Kelvin was em- 
ployed by the writer. In the accompanying diagram А and В 
represent. the two metal discs the contact difference of potentitl 
between which is to be measured. These are screwed on to the brass 
ends of the hard rubber insulators В, В, which are carried on brass 
rods, and these in turn freely slide through fixed brass tubes, as 
shown. The lower rod is fixed in position, its height being adjustel 
by means of a set screw. The limits of motion of the upper rod are 
controlled by the adjustable collars Т, I. 


C 


'l'he upper dise is permanently connected to one pair of quadrant? 
of the electrometer E. Ву means of the mercury key D, this pur 
of quadrants may be connected to earth. When the rod 5 is raset, 
the earth connection is broken. The other pair of quadrants 
is connected to earth. The lower dise B is connected to the slider 
of the potentiometer P, so that it may be kept at any desired potenti. 
Strings are attached to S, S by means of which the earth connection 
of the first pair of quadrants may be broken and the upper disc raise: 
at the observing telescope. The determination of the contact 
difference of potential is made as follows: the electrometer quadrants 
heing earthed, the two dises are brought close together, but not 
touching. Electrically they are of course in contact. The earth 


connection is then broken and the upper dise raised. А pp 
о 
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of the electrometer needle, in general, results. The potentia 
lower disc is then changed until on repetition of the above process n9 
deflection of the electrometer results. The potential applied to the 
lower dise is then the contact difference of potential between the two 
dises. 

Experiment showed that when the contact difference of 
between the dises was balanced by the potential applied to the lower, 
a change of 0-001 volt in the latter produced а distinct deflection. 
The pole-pieces of the electromagnet, one of which is shown in 
section at M, projected through holes cut into opposite sides e 
zinc box T, which completely shielded the interior. Аза furt er 
precaution against outside electrostatice disturbances the pole-pieces 
themselves were earthed. The electrometer connections were ы 
through earthed brass tubes. The electrometer used was of р 
Dolezalek tvpe, and had a sensitiveness of about 8.000 divisions P 
volt, and the needle was kept at а potential of about 30 volts by mean 
of a battery of small storage cells. 


potential 


The discs used were made of iron, zinc, and gold- and platinum: 
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plated brass. After the discs were cleaned and screwed into: posi- 
tion the contact difference between them changed rapidly ; but after 
the course of an hour or so it became so constant that no change 
could be detected during a period of 10 to 15 minutes. During 
this stage the contact difference was measured, then the magnetic 
field was applied and the contact difference again measured, and a 
final measurement was made after the magnetising current was 
broken. Many repetitions of this were made, using the combina- 
tions gold-zine, platinum-zine and gold-iron, but in no case was the 
slightest effect of the magnetic field observed. The magnetic force 
was measured by a calibrated bismuth spiral and was approximately 
4,800 electromagnetic units. 

The experiments of M. Posejpal differed in at least three important 
respects from those just described. In the first place, he used a 
direct deflection method, instead of a null method, which necessarily 
involved greater possibility of error. In the second place, the two 
dises were allowed to come into actual contact with each other before 
separation. It seems possible that the observed effects resulted 
from this actual contact. The contact difference of potential 
between metals is extremely sensitive to changes in their surfaces. 
If one of the discs is allowed to fall on the other considerable changes 
in the contact difference are almost certain to result. The writer 
has observed that if the initial distance between the two discs was 
made so small that on dropping the upper disc it touched the lower 
one, due to a lack of rigidity in the support, a distinct change in the 
contact difference was found on the next measurement. М. Posejpal 
found that the contact difference was һу no means constant and 
sought to get correct values by taking the average of many results. 
Now when a magnetic field is applied this mechanical effect would be 
altered, particularly in M. Poscjpal's experiments, since he used only 
the combination zinc-iron. The iron, unless very firmly held, 
would be certain to move in the magnetic field, and thus a secondary 
effect of the magnetic field on the contact difference of potential 
might be expected to result. Furthermore, when two unlike 
metals are separated from contact one would expect a production of 
frictional electricity, which, of course, would be added to the elec- 
tricity set free by the true contact difference of potential. In the 
magnetic field, due to mechanical action on the iron, the amount of 
frictional electricity would be altered, and thus a change in the 
apparent contact difference of potential would result. 

The third difference between the two methods lies in the position 
of the two discs with respect to the magnetic field. In M. Posejpal's 
experiment the lower dise remained in the region of strong magnetic 
force, while the upper dise was pulled into a region of comparatively 
weak magnetic force. In the writer's experiment, the pole faces of 
the magnet were of such a size that both dises remained in a fairly 
uniform field even after the upper disc was raised. Whether an 
explanation of the results obtained lies in this fact or not can be 
tested only by experiment. Unfortunately, M. Posejpal does not 
state the strength of the magnetic field he employed, nor the diameter 
of the dises. But the large effects he obtained. combined with the 
comparative insensitiveness of his method (his electrometer gave only 
60 divisions for а volt), make it improbable that his positive results 
were due to using a magnetic field of much greater strength than that 
used by the writer. 


ELECTRIC FURNACE PLANT OF THE UNITED STATES 
STEEL CORPORATION.* 


When in February of last year the United States Steel Corp. 
adopted the Héroult electric furnace for steel refining, it was decided 
to erect, as a beginning, two furnaces, each of 15 tons capacity, one 
at the South Chicago works of the Illinois Steel Co. and the other 
at the Washburn & Moen plant of the American Steel & Wire Co.. 
at Worcester, Mass. At South Chicago the electric furnace is used 
for refining molten metal from the Bessemer converter, at Worcester 
for retining molten metal from the basic open hearth. The object 
of the combination of the ordinary acid-lined Bessemer converter 
and the electric furnace (South Chicago) is to produce steel of open- 
hearth steel quality, or better, at less cost. The object of the com- 
bination of basic open-hearth and electric furnace (Worcester) is to 
produce steel better than the best acid open-hearth steel in quality, 
at a slightly advanced cost. 

The undertaking of the United States Steel Corp. involved some 
interesting and important novel points. The largest Héroult fur- 
naces installed before that time bad a capacity of 5 tons. In the 
Héroult furnaces of the Steel Corp. this capacity was trebled. Furt her, 
the Héroult electric furnace had been used before on a commercial 
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scale with cold charges, and with molten metal from the open-hearth 
furnaces ; but in South Chicago it was adopted for the first time in 
America on a large scale in combination with the Bessemer converter. 
Finally, while in the past the Héroult process had been used essen- 
tially as a substitute for the crucible steel process for the manu- 
facture of high-grade tool steels, &c., it entered into a much wider 
field of usefulness at South Chicago and Worcester, where it is used 
for large-tonnage products, like rails, axles, and wire. 

The South Chicago plant has been in continuous operation since 
May of last year, while the Worcester plant was started in the begin- 
ning of this year. The South Chicago plant is perhaps the more 
interesting of the two, since it includes the more involved metallur- 
gical process of both dephosphorisation and desulphurisation of 
the steel in the electric furnace, while the metal charged from the 
basic open-hearth into the electric furnace at Worcester is already 
largely dephosphorised. 

The combination of the electric furnace with the Bessemer con- 
verter seems a matter of momentous commercial importance. For 
a number of vears the cry of the consumer has been for better steel 
for many purposes, like rails, &c. Аз a result, there has been a 
decided tendency away from the converter and toward the open 
hearth. It the electric furnace in combination with the Bessemer 
converter can make as good or better steel at the same or less cost 
than the open hearth alone, it means that the electric furnace gives 
a new lease of life to the converter. From this viewpoint the results 
obtained with electric refining at South Chicago are of broad com- 
mercial significance and importance. 

That the Héroult furnace at South Chicago is a commercial 
metallurgical apparatus and no longer in the experimental stage 13 
proved by the regularity with which the heats follow each other. 
The furnace is in continuous operation during the whole week. and 
operation is discontinued only on Sunday. On the average 12 heats 
are made a dav. Figures given for a particular dav show that 
current was on for 18 hours and 5 minutes, so that the intervals 
between the successive heats amounted to 33 per cent. of the whole 
time. The average specitic energy consumption on that day was 
88-4 kw.-hours per 1.000 Ib. net weight, or 104-5 kw.-hours per net 
metric ton. In this case the electric furnace treatment involved 
both desulphurisation and dephosphorisation. If the charge supplied 
to the electric furnace is already low in phosphorus, the specific 
energy consumption is, of course, less. Figures given in this connection 
show the average specific energy consumption to be 47:2 kw.-hours 
per 1,000 Ib. net weight. Electrical energy is generated by means of 
gas engines, operated with blast furnace gas, and the two plants of the 
Steel Corp. at South Chicago, IIL, and Gary, Ind.. are electrically 
connected in parallel. `'Гре power generation is highly economical. 
The charge for energy supply, made to the electric furnace plant, 1s 
0.254. per kw.-hour consumed. 

The regularity of operation which makes the Héroult furnace at 
South Chicago a thoroughly commercial apparatus is due in no 
small degree to the simplicity and compactness of construction of 
the Héroult furnace and the total absence of any complications 
whatsoever, either electrical or otherwise, with the possible single 
exception of the electrodes at the top. The simplicity of the con- 
struction results in great convenience of repairs of the furnace 
proper. During the whole period of operation at South Chicago, 
since May, 1909, there has never been any necessity to stop the 
Héroult furnace for the sake of repairs. The lining is kept in good 
condition by throwing some shovels of broken burnt dolomite into 
the furnace upon the corroded portions of the hearth. This is done 
between successive heats, and requires not more than a few minutes. 
The consumption of dolomite for repairs is given as 10 Ib. of dolomite 
per ton of steel. The silica roof has been generally repaired ог 
replaced during the regular stop on Sundays. The last roof, how- 
ever, lasted 129 heats. The cost of repairs is very low, about 3d. 
per ton. 

As to the electrodes, their consumption is given as averaging 6 Ib. 
per ton of steel, and this figure is stated to be true both for graphite 
and for amorphous carbon. This item. it is expected, can be very 
materially reduced in future. The original intention was to use 
amorphous carbon electrodes, but it was found very difficult to 
make very large homogeneous carbon electrodes. Graphite elec- 
trodes are now doing the service very satisfactorilv, but are more 
costly. The electrodes as used at present are made up of Acheson 
graphite rods, 48 in. long and 8 in. in diameter. "Three such rods 
are butt-connected to a total length of 144 in.. and three such 144 in. 
rods are arranged side by side to form a single electrode. A water- 
cooled jacket is provided around each electrode, just above the 
openings in the roof. | 

Simply to try what can be done with the electric furnace, а very 
severe test was made some time ago. The worst kind of scrap 
(plate scrap, rusty nails, &c., in fact, the sweepings of the works) 
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was used. The specification was to produce steel; C.. 0-35 to 0-15 ; 
S004: P., 0-04; Mn., 0:35 {о 0-50. The steel produced analysed : 
C.. 0-46; S., 0-037; P.. 0-024; Mn.. 0.34. There were charged in 
this test 9.000 Ib. hot pig iron, 12.000 1b. rail ends. and 9.000 Ib. 
stove-nlate scrap, “ the worst stuff to be found.” The product was 
31.800 №. of steel. The energy consumption during this remark- 
able test was 14.450 kw.-hours. 

As to the mechanical tests of the steel now being made by the 
Héroult- Bessemer electric process at South Chicago. the following 
data were given at the mechanical testing plant of the Illinois 
Steel Co. : Elastic limit, 35.000 Ib. to 47,000 Ib. ; tensile strength, 
60.000 Ib. to 70,000 Ib. ; elongation, 25 per cent. to 30 per cent. ; 
reduction of area, 43 per cent. to 60 per cent. Аз to the difference 
between this electric steel and acid open-hearth steel it was stated 
that the same tensile strength is obtained with the electric steel with 
lower carbon than with open-hearth steel, For example. an 0-10 C. 
electric steel averages the same tensile strength as an 0-15 C. to 
0-17 C. acid open-hearth steel. 
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THE NATIONAL TELEPHONE CO. AND THE TRANSFER. 


We have received the following lengthy communication from the 
pen of a gentleman who duly sends us his name. but who desires that 
his identity should not be disclosed. We have the strongest objec- 
tion to anonymous communications when they attack an individual 
ora company. but as the communication is only one of a number, 
to withhold it on the ground of anonymity would serve no useful 
purpose. and we have. therefore, given it the necessary space in our 
columns. 

Without any desire or intention to speak for the National Telephone 
Co.. whose directors and officials are quite well able to speak for them- 
selves, we consider that many of the statements by “ Telephonist "' 
are either beside the point or demonstrably unfair. The speech 
delivered by Mr. Franklin at the half-yearly meeting of the National 
Company we consider to have been a perfectly accurate statement 
of the company’s case, as it affects the shareholders’ position, and 
we cannot understand why the position of the company. financial or 
otherwise, should be better known to employés and ex-emploves 
than to the directors and leading officials. who have been associated 
with the company for very many years. and аге much more likely to 
know where the shoe pinches than either a present or past employe. 
It is perfectly true that the company’s stocks and shares are at a 
considerable premium. and it is also true that friction has arisen over 
what has been termed the telephone monopoly, but taking the ser- 
vice as a whole, and judging public companies as such bodies must be 
judged by the public. we deny that the National Company merits 
any serious attack. The company has worked, as all companies 
work. for the ultimate benefit of the shareholders. and not being based 
on philanthropie lines no other course would meet the circum- 
stances. That the company’s reserve fund has reached a large 
total is not a point against the management. hut is one, surely. to its 
credit. Knowing for many years that the period of its existence 
was limited. the directors have put by a sum for pi sible and actual 
depreciation which now amounts to. клу. 20 рег cent. of Из total 
poid-npeapital This is not. in our opinion, one shilling too much. 

With revard to the“ water im the company 3 capital account, we 
speak with an outside knowledge of the company s affairs from the 
very start of the telephone industry, and we venture to say that the 
amount of water in the capital, under all the circumstances, is small. 
The company has had many critics. but we do not remember апу 
particular point having been made at any time regarding this alleged 
‘water 

With the question as to how far the company has. since the more 
imminent expiry of its licence has drawn near. neglected its duty to 
the public in regard to spending money on capital account. we are 
not impressed with "' Telephonist's" statement. The Post Office 
authorities have not. as far as we are aware. complained, ana com- 
plaint lies almost entirely with the Post Office authorities. 

We have. as we have said. given space to this letter for the reason 
that the points are temperately put. and form. as far as they go. a 
criticism on matters of public interest. The seventh. eighth. ninth 
end tenth paragraphs deal with matters which are partly 8u^-/udic? 
and eannot possibly be discussed at the present stage. аз nothing 15 
settle] coneerning most of them. We sincerely hope that 7 Tele- 

phonist ах in error in his assumption concerning the effect of the 
preseat policy of the company and the consequences of the transfer 
upon the май. We tear that in se large a transaction as this transter 
there has been already and there will be some hardship to individuals, 
however wirely conceived the arrangements tor the staff may he. but 
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that the National Company and the Post Office hetween them will 
act fairly by their officials, staff and employés generally is our sincere 
belief. 


The letter referred to is as follows :— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: My attention has been drawn to a statement recently appearing 
in the Press as а result of а speech by the President of the National 
Telephone Co. at the half-yearly meeting of that company as to the 
alleged injustice and hardship which is being caused the shareholders of 
the National Telephone Co. (Ltd.), by the action of the Government in 
terminating the licence of the company and transferring the whole of 
the telephone monopoly to the direction of the Post Office Department. 

As an ex-employé of the N.T.C., I desire to encroach upon your valu- 
able space to deal with the facts as they really are and as are probably 
only known by the employés and ex-employés of the company. 

As to the alleged hardship, the present prices of the company $ stocks 
and shares as quoted by this morning's papers. each class of which shows 
a considerable premium upon the par value. from a financial standpoint 
is a sufficient answer to any alleged injustice which it hag been sug- 
gested will be done, and on turning to the recently published report of 
the company it is seen that a 6 per cent. dividend has been paid on all 
classes of shares, and further that the reserve fund of the company has 
reached the enormous sum of £3,705.127, which, when it is considered 
that the total captial of the company is but £16.000,000, suggests that 
the possibility of any loss in connection with the sale of the plant has 
been adequately provided for. | 

Those who know something of the manner of the formation of the 
National Telephone Co. as à telephone monopoly and the way in which 
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the various local companies were bought out and the huge sums paid 
them for “ good will ” and of the other directions in which the capital of 
the company has been watered, will be in a position to appreciate the 
fact that the company’s shareholders, instead of fearing a grave loss as 
a result of the transfer are, on the other hand, in expectation of a con- 
siderable appreciation of the value of their holdings which would not 
have accrued. had the company's licence been extended for an inde- 
finite period necessitating the raising of further large amounts of S 
to provide for the expansion and replacements of the plant which wou 
have immediately resulted. | 
As a matter of fact, the shareholders are deserving of but little sym- 
pathy in connection with this transfer, as the manner т which they 
have treated the public and, more especially, the way 1n which they 
have made their own staff, to whose exertions and loyalty they owe the 
present prosperous condition of the company, feel the whole consequent’? 
of the altered financial considerations which are necessitated by the 
near approach of the termination of their licence, renders them rather 
the subjects for criticism than for sympathy. | 
It should be understood that as the period for which the on 
had a licence to conduct the telephone service ends at Dec. 3l. un Е 
the ordinary preparations which are made by a telephone underta ne 
for the development of their system to meet the demands of the pu * 
for connections must be considerably modified, and whereas 10 the 
ordinary course of business the company would be carrying cn UE 
constructional works and be providing for the replacement of the ш 
antiquated of their exchanges by the modern central battery ee 
they are now closing down all these constructional works and к 
ing and placing upon “ short time " those of their statf who would nave 
been employed upon these very necessary works. hich, if 
Proposals have been made by the Postmaster-General wht S 
accepted. by the company, would have allowed of the uninterrup is 
carrying on of such works and have allocated to the company n ft 
the Post Office due proportions of the cost according to the ы 
derived by the parties from the new plant erected and the plant rep pala 
but the shareholders, acting through their board of directors 10 n. 
of the “cent. per cent." have refused. these offers. and have tli E | 
caused extreme hardship to their staff, many of whem are Bn 
with vears of unemployment after having served the company ur 
fully for periods of 5, 10 and 20 years, and are also disregard, 
public interest. which demands that the telephone system DIL 
intelligently expanded to meet the demands upon it as occaston arbem 
In 1912 and 1913 it will be found. unless some immediate n 
taken, that the spare plant at the disposal of the Post Othice a 
for new telephone lines will be altogether insufficient to meet the aa з 
ments of the trading community if the telephone system on 
expand at the same ratio as during the past five years In this ud 
nection it must be remembered that the time taken to enlarge à telep үч | 
exchange or reconstruct underground or aerial line routes varies ~ 
12 months to two years, according to the size and character of the n 22 
The position of the staff is particularly hard when 1t 18 me E 
that the telephone industry is a virtual monopoly, and that, ther n 
those men who have spent their lives’ service in the telephone Il 
taking who are thrown into the ranks of the unemployed by the and 
of the shareholders of the National Telephone Company arë rent n 
ах far as the United Kingdom is concerned, unskilled workers. and ns 
help to swell the already over-crowded ranks of the unemployed © ae 
character. A further serious consequence to the country us ee " 
publie will result in the fact that when the Post master- Genera MIT 
position to do the necessary constructional work himself. after i 
the skilled staff which will be required to take in hand the OT ne 
work will have been dispersed, and it will be found impossible is XE 
together a sufficient number of practical men to satisfactorily cp 
the arrears of work due to the present policy of the company: 
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It may be said that the telephone men discharged by the company will 
be employed by the Post Office, but it is obvious that until such time as 
the Post Office take into their own hands the telephone system of the 
country they will not have that work at their disposal upon which the 
men can be employed. It may be possible after a period of some 18 
months for these men to be employed by the department, but at the cost 
of starvation and broken service during the intervening period. 

I think when these things become known to the general public it will 
appreciate the fact that any sympathy which may be felt in this matter 
should rather be with the staff than with the shareholders of the com- 
pany, who are at the present moment causing untold hardship to their 
hitherto loval servants, and, what is of course more important to the 
public, seriously crippling the future efficiency of the British telephone 
-system, upon which the prosperity of the business community, and there- 
‘fore the country, has become so dependent.—Yours, &с., 

London, Aug. 9. TELEPHONIST. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Ап electrical fitter is required for the Gold Coast Government 
"Waterworks. Age between 25 and 40, preferably unmarried. 
‘Salary £300 a year, rising to £350 by annual increments of £10, 
with free single quarters and second.class passage out and home. 
Applications to Messrs. Middleton, Hunter & Duff, 17. Victoria- 
-street, London, S.W., up to August 18. See also an advertisement. 


Ап electrical engineer is required by the British Westinghouse 


Electric & Mfg. Со. (Ltd.), Trafford-park, Manchester, for calculating: 


and laying out winding engines and rolling mills. See advertisement. 


The Council of the University of Birmingham invite applications 
for the appointment of assistant lecturer and demonstrator in elec- 
'trical engineering. Candidates must be graduates, and must have 
Фа experience in the test room of first-class electrical engineering 
firm. Stipend £150 per annum. Applications to the secretary, Mr. 
‘Geo. Н. Morley, by Sept. 17. 


Applications will be received until Sept. 10 for appointment to 
'the Henry Overton Wills Chair of Physies at Bristol University. 
"Salary £600 per annum.  Particulars from the Registrar. 


Mr. P. M. Hampshire, А.В.С.$., A.L E. E.. chief assistant in the 
physies and engineering department at Blackburn Municipal Tech- 
nical School, has been appointed lecturer and practical instructor of 

engineering subjects at the Municipal Institute, Walsall, at a salary of 
£160 per annum, rising by annual increments of £10 to £200. 

Mr. Hampshire, who is a native of Leeds, won a Science and Art 

| National College scholarship, valued at £100 per annum and tenable for 
‘three years. From college he went to Messrs. Crompton's, at Chelms- 
ford, where he obtained further practical engineering experience, and 
‘from there he passed to Faraday House, where he worked in the test 
‘room. Then he went to Finsbury Technical College, and for three years 
was lecturer in electrical engineering subjects. In Sept., 1906, he 
‘received his present appointment at Blackburn, where he has had charge 
of the theoretical and practical classes in mechanical and electrical 
- engineering. 

Mr. J. F. Chapman, of Swinton, has been appointed assistant in 
the mechanical and electrical engineering department of the Halifax 
Municipal Technical School, and Mr. N. Wolstenholme, of More- 

‚сафе, has been appointed lecturer in mathematics. 

Mr. А. H. Lawrence, B.Sc., A.M.LE.E., late of the Sunderland 
Technical Institute, has been appointed science master at Huish 
‘Grammar School, Taunton. 

Mr. B. Wood, of the A.E.G., Berlin, has taken up the position of 
first assistant engineer to Messrs. Staerker & Fischer, the agents of 
the A. E.G. in Melbourne, Australia. 

Mr. C. F. Butler has been appointed resident electrical engineer to 
the Uitenhage (Cape Colony) Electric Lighting & Power Co. 


EDUCATIONAL NOTICES. 
à University of London, University College.— The 1910-11 session 
"begins on. Monday, Oct. 3. Complete courses of study. extending 
РУХ. three years, are arranged in mechanical, electrical. civil and 
municipal engineering. Students desirous of entering the faculty 
of engineering with the view of taking a full degree or diploma course 
must have passed the matriculation examination or some other 
"examination accepted in its stead. Students who have already 
attained a sufficient standard may enter for a course occupying less 
than three years, and may obtain a general certificate of engineering 
after not less than two consecutive sessions. (Graduates in science or 
‘engineering, or stud?nts who have done the work equivalent to a 
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degree, may be admitted to special courses of study or to prosecute 
original research. Intending students should communicate with the 
Provost as soon as possible, and in anv case not later than Sept. 20. 
Full particulars from the secretary, Mr. Walter W. Seton, M.A., 
Gower-street, London, W.C. 


King’s College (University of London).—In the Faculty of Engi- 
neering complete courses of study, extending over three or four 
years, are arranged in civil. mechanical and electrical engineering 
for the engineering degrees of the University of London and for the 
diploma and certificate of the College. There will also be special 
courses of advanced lectures on “ Internal Combustion Engines ” 
and “ The Theory and Practice of Construction.” The entrance 
day for new students is Tuesday, Oct. 4. 


University of Birmingham.— The session 1910-11 commences on 
Monday, Oct. 3. The full courses in the engineering department 
extend over four years, and students who enter after matriculation 
and who pass successfully the examinations at the end of each year 
will be entitled to the degree of Bachelor of Science in the branch 
of engineering to which they devote themselves. The technical 
engineering classes include lectures on the strength of materials, 
theory of steam, gas and other heat engines, hydraulies, machine 
design, strength of structures and distribution of power, design of 
tools, prime motors, dynamos, &c. "The courses in civil engineering 
cover а wide range. Lectures and demonstrations are given on all 
branches of electrica] engineering and the electrical laboratory work 
comprises the testing of c.c. and a.c. machinery, instruments, meters, 
lamps and batteries and insulation and magnetic testing. The 
courses also include mathematics, physies, chemistry, geology and 
metallurgy. Syllabus, &c., from the Secretary. 


University of Manchester.—The session commences on Oct. 4. 
Complete theoretical and practical training is given in this university 
to students preparing for the higher positions in the electrical engi- 
neering profession. The subject may be taken as part of the courses 
preparing for the B.Sc. degree in both the honours schools of engi- 
neering and physics. The John Hopkinson laboratories and dynamo 
house are well equipped, and offer good facilities for educational 
and research work. Prospectuses from the Registrar. 


City and Guilds of London Institute.—The entrance examinations 
of the City and Guilds Central Technical College, Exhibition-road, 
S.W., and the City and Guilds Technical College, Finsbury, E.C., 
are held in September, and the sessions commence in October. 

Both institutions provide courses of instruction in engineering, 
chemistry, mechanics and mathematics, &c. Particulars of entrance 
examinations, scholarships and courses of study may be obtained 
from the respective colleges or at the head offices of the Institute, 
Gresham College, Basinghall-street, London, Е.С. The Central 
Technical College is intended for higher technical instruction for 
day students not under 16 years of age. preparing to become civil, 
mechanical or electrical engineers, chemical or other manufacturers 
and teachers. The college is a school of the University of London, 
and forms the engineering section of the Imperial College of Science. 
The courses of the study for the associateship of the Institute cover 
& period of three years. 

The City and Guilds Technical College at Finsbury (London, E.C.) 
is designed for day students preparing to enter engineering and 
chemical industries and for those who have already served an 
apprenticeship and also for evening students. The day courses in 
mechanical or electrical engineering cover two years and those in 
chemistry three years. 


Armstrong College, Newcastle-on-Tyne.—The next session com- 
mences on Sept. 26. The matriculation examination takes place on 
Sept. 20.23. There are full courses of instruction in mechanical, 
marine, civil and electrical engineering, naval architecture, mining, 
metallurgy, agriculture, pure science, arts and letters, Particulars 
from the secretary, Mr. F. H. Pruen, M.A., Armstrong College, New- 
castle-on-Tyne. 

Glasgow and West of Scotland Technical College.—' The day classes 
begin on Tuesday, Sept. 27. and the evening classes on Thursday, 
Sept. 22. The diploma of the College is granted in civil, mechanical 
and electrical engineering, mining. naval architecture, chemistry, 
metallurgy, mathematics and physics, building and textile manu- 
factures. The courses of study for the diploma usually extend over 
three sessions, and holders of the diploma are eligible for the degree 
of B.Sc. in engineering ot the University of Glasgow after attendance 
for at least one session upon prescribed University classes. Pre- 
liminary examinations begin on Sept. 19. There are new and well- 
equipped laboratories in the departmeats of physics, chemistry, 
mechanics, motive power and electrical engineering, &c., and facil- 
ties are afforded for research. Copies of calendar (price 1s. 4d.) and 
prospectus (gratis) can be obtained from the Secretary. 
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Northampton Polytechnic Institute (London).-—Full day courses 
in the theory and practice of mechanical and electrical engineering 
and electro-chemistry will commence on Monday, Oct. 3. 

The courses in mechanical engineering include specialisation in auto- 
mobile and acronantical engineering, and those in electrical engineering 
include specialisation in radio-telegraphy. The entrance examination 
takes place on Sept. 28 and 29. Three entrance scholarships of the value 
of £52 each will be offered for competition at the entrance examination. 
The courses include periods spent in commercial workshops and extend 
over four years. They also prepare for the degree of B.Sc. in engineering 
at the University of London. There are full and part time courses in all 
branches of technical opties. Particulars as to fees, &c., can be obtained 
at the Institute, Clerkenwell, E.C., or on application to the principal, 
Dr. В. Mullineux Walmsley. 


Borough Polytechnic Institute. —W^e have received a copy of “ The 
Borough Polytechnic Institute; its Origin and Development," by 
Mr. Edrie Bayley, M.A.. with an introduction by Mr. Sidney Webb, 
The work is really a record of the history of the rise and development 
of one of the most useful of London's educational institutions. There 
is no one more fitted to deal with the interesting history of the Poly- 
technic than Мг. Bayley, who has been from its start an able and 
generous supporter of every movement tending to increase the 
Institution's usefulness. The present work. which is a complete 
record of the leading events in the career of the Polytechnic. is well 
printed and illustrated. and is published in royal 4to. cloth gilt, by 
Mr. Elliot Stock at 6s, net. | | 


Sunderland Technical College.—We have received a copy of the 
prospectus of the day classes at this College for the 1910-11 Session, 
and also copies of pamphlets giving details of the evening courses. 

The head of the electrical engineering department is Mr. W. T. Maccall, 
M.Sc... A.M.L E. E., and Mr. G. F. Bellwood is lecturer in telegraphy and 
telephony. There are also complete courses of instruction in civil, 
mechanical and marine engineering, mathematics and physics, chemistry, 
mining, building, naval architecture, commercial subjects, &с. Par. 
ticulars of the scholarships for apprentice-students in engineering and 
naval architecture, tenable at the college, are given in a separate pamphlet. 


BRITISH NOTES. 


Brentwooi.— The Lighting committee has been asked to report 
upon a request for the assent of the Council to an application for a 
provisional electrie lighting order. 


Cavan.— The Distriet Council are desirous of being vested with 
the powers of an urban authority so as to adopt electrie lighting for 
the town of Killeshandra. 


Dublin.—0n Monday the City Council were informed by the 
Lighting committee that the electricity department was making 
satisfactory progress. Between March 31 and June 30 about 170 new 
consumers were connected. the number for the corresponding three 
months of 1909 being 92. 

The committee state that they are continuing their policy of endeavour- 
ing to postpone any extension work not urgently required although 
sanctioned by the L.G. Board. A portion of the South Cireular-road 
extension (estimated to cost £5,500) will be carried out at once, and as 
soon as the South Dublin Guardians wire their premises, cables will be 
extended to the area around the Union premises at a cost of £2.350. 


Eastkourne.—-From Oct. 1 the following reductions of charges for 
electric current will take place :— 

Where consumption exceeds 10,000 but does not exceed 30,000 units, 
dd. per unit: exceeding 30,000 but not exceeding 50,000, 14.: exceed- 
ing 50,000, 4d.; flat rate consumers, 514. to 5d.; double tariff con- 
sumers, night rate charge. 24d. to 5d. : supply for heating and cooking. 
14. per unit. Where two or niore meters are hired by the same con- 
gumer in respect of the same premises, the charge for hire of each meter 
js to be reduced from 105. to 6s. per annum. 

Electric Pumping Plant.—4At the meeting last week of J. Grayson. 
Lowood & Co, (Ltd.) the ehairman (Mr. С. В. Stuart Wortley. K.C.. 
M. I.) said the result of the year's working was unfavourable, owing 
to a continuance of the difficulties with water in the gannister mine 
at Deepear. The directors had come to the conclusion. that the 
existing steam arrangements were inadequate, and had decided to 
instal an eleetrie pumping plant. 


Engineering and Machinery Exhibition.—We are informed that the 
Marquis of Graham. G. V.O.. will formally open the Naval. Mercantile 
Marine, and General Engineering and Machinery Exhibition. at 
Olympia (London, W.) on Sept. 1. 

Many of the latest inventions in connection with all branches of 
engineering practice will be on view for the first time, and machine tool 
makers are particularly well represented. The exhibitors include 
several of the leading firms of manufacturers and engineers in London 
and the provinces, and the exhibits comprise metallurgical processes and 
raw materials, castings, machine tools, shop tools and appliances, hits 
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and lifting appliances, mechanical stokers and conveyors, engineers" 


stores, lighting, sanitary and ventilating apparatus, dockyard plant, and 
ga8, steam and oil engines, &c. 


Special meetings of several engineering 
and scientific societies will be held at Olympia during the period of the 
exhibition. Preparations forthe exhibition are well advanced, and the 
management are aiming at having the show absolutely complete on the 
opening day. The exhibition will run from Sept. 1 to Sept. 26 inclusive. 


Finehley.— The salary of the electrical engineer (Mr. E. Calvert) 
has been increased to £525 per annum. 

A small show room, for the display of electric motors, fittings, &c., 
is to be opened at the electricity works. 


Hereford.—The L.G. Board have sanctioned the borrowing by the 
Council of £2,000 for mains and £1,500 for services, the period of 
repayment being 25 years and 15 years respectively. | 

The Board of Trade have made an order under вес. 6 of the Electri 
Lighting Act, 1909, to permit the Corporation to supply electricity to 
residences outside the present area of supply. 


Hornsey.—A dispute has arisen between the Council and the North 
Metropolitan Electric Power Supply Co. in regard to the supply by 
the company of electricity to a cinematograph theatre in Hornsey 
but near the Municipal boundary. 

The Council suggested that as a matter of general principle as regards- 
supply of electricity to border cases the profit made (as agreed between 
the Borough Electrical Engineer and the Engineer-in-Chief of the 
company) should be apportioned between the Hornsey and Tottenham 
areas according to the rateable values in the respective districts of each 
of the premises supplied, the non-supplying authority receiving а moiety 
of the profit earned within its own area. The company, however, do- 
not agree with this suggestion, and the Council are taking counsels 
opinion on the position. 

Light Railway.—The Board of Trade have confirmed the Llanelly 
and District Light Railways (Revival and Extension of Time) 
Order, 1910, and the Bacup Corporation Light Railway Order, 
1910. 

Lydney (С105.,—Тһе Rural Council have authorised Chepstow 
Electric Light & Power Co. to supply certain houses at Tutshill with 
e'eetric current by overhead cables. provided the rights of the 
Gloucestershire Electric Power Co. are not interfered with. and that, 
if required, the cables are removed on six months' notice. 


Municipal Wiring.—A deputation from the local contractors 
recently waited upon Dundel Town Council with regard b 
the proposal of the electricity department to support the Municipa 
Electrical Association in the steps they were taking to secure powers 
for local authorities to supply electrical fittings and wires on COR- 
sumers' premises. | 

The city electrical engineer (Mr. Н. Richardson) port 
was an illogical position to allow the gas department to 


ited out that it 
supply fitting?» 


SM cote | nt. 
cc. while they deni os privilege to the electricity departme? 
&c., while they denied the same privilege О А 


Mr. Low DEN, for the deputation, contended that if the Counci 07 Ў 
powers to hire out motors, &c., and to do wiring and other work It зе 
diminish private contractors’ business. These traders were Edi 
and were entitled to the protection of the Council. They denied ium d 
the statement put out from the electricity department that only Г 
cent. of the increase in business was due to contractors qe 
while 90 per cent. was due to the department's canvassers. The Ё 
bined capital fof the local contractors was £50,000, and they s 
218 men. Gas and electricity were not on the same footing. i Ue 
heating and cooking were concerned, electricity was à luxury, anc. for 
fore there was not the same excuse for the Corporation to go Ш 
trading. 

Mr. RICHARDSON 
obtained these powers would very soon be severely handicappee 7 i 
did not до зо. He denied that electricity was a luxury ; И was a necess у. 

| 7 had been 168 


It had never been а luxury to the same extent as gas Mi MA 
: ht in by privà | 


f А тк who had nof 
sal int the various. corporations who һа 


early days. As to the percentage of new business broug t" brought 
and corporation canvassers, the real figures were 92 per сеп Что 
in by Corporation canvasscrs, and only 8 per cent. by cont 


; alicy 0 
If the corporation ordered him to drop the present policy 


CADVASSCTS, | 
ted to have any 


the department. then, of course, he could not be expec 
responsibility for its success. 

An amendment to refer the matter to the committee fo 
sideration was carried. 

Wimbledon Council have agreed to make 
exceed £25) towards the expenses of the movement о, der- 
Parliamentary powers to authorise all municipal electricity - not 
takers to provide, let for hire. and fix. repair and remove Ds 
manufacture) electric fittings, motors and other apparatus tor үч 
and power. 

Barnes Council have referred back a recommendation to 
a sum (not to exceed £50) towards the expenses of pre 
bill suggested by the Municipal Electrical Association. 


Nelson.— The Council have agreed to supply electricity 


г further co 


a contribution (not to 
t for obtaining 


contribute 
noting tbe 


in bulk te 


Brierfield Council until March 31, 1914. and application 15 to be ma 


to the Board of Trade for an order authorising the supply: 
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New Acts cf Parliament. —Royal Assent has been given to the 
following New Acts of Parliament :— 

Mines (Rescue and Aid), Electric Lighting Orders Confirmation (Nos. 1, 
2 and 4), Tramways Orders Confirmation, Metropolitan District Railway, 
London United Tramways, Bradford Corporation, Middlesbrough 
Corporation, Rhondda District Council (Tramways Extensions, &c.) 


Newcastle-on-Tyne.—The Tramways committee recommend the 
Corporation to obtain Parliamentary powers to construct additional 
tramways, including extensions of the present system from Scots- 
wood Bridge to Blavdon, Lemington and Newburn, extensions at 
Heaton. and in all probability to the sea coast via Benton. Powers 
will be taken for opening up these districts by trackless trolley cars 
and then. if desirable, by the ordinary system. 


Newspapers and the Law of Libel.—We can wish nothing but suc- 
cess ‘to the efforts of Mr. Walter Judd (Messrs. Heywood & Co. (Ltd.) 
in his efforts to secure an amendment of the law of libel. Аз things 
stand at present (as we very well know)any impecunious plaintiff, 
even with an imaginary grievance and with the aid of a solicitor ready 
to undertake speculative work, can cause heavy loss of time and 
money to the proprietors of newspapers and partieularly of trade 
journals. Мг. Judd will have rendered good service to the Press if 
he can secure the amendment of the law he seeks. We fear. however, 
that he has an uphill task. Our experience is that juries are more 
disposed than judges to sympathise with the newspaper press and 
its trials. 


Presentations.—On July 26 Mr. F. J. Walker, genera! manager and 
Secretary of the St. James's & Pall Mall Electric Light Co.. was 
entertained at dinner (at the White City. London). апа presented 
by Mr. Frank Bailey (on behalf of the members of the Association of 
Chief Officials of London Electric Supply Companies) with a person- 
ally signed memento engrossed on vellum, in recognition of the 
active part taken by Mr. Walker in securing combined action Бу the 
London electricity supply undertakers in protecting their interests, 
and opposing projected competitive electric power schemes. 

The members present included Мг. К. Cunliffe Owen. C.M.G.. 
Mr. H. В. Renwick. Мг. E. Wilmot Seale, Sir Alexander Kennedy. 
and others. к 

Mr. T. G. Gregory, who has relinquished his position with the 
Mansfield Tramway Co., has been presented by the staff with a 
smoker's cabinet. 


Provisional Order Revocation.— The Board of Trade have revoked 
the Gainsborough Electric Lighting Order. 1904, as from July 22. 


Sheffield.—The Electric. Light committee recommend the Cor- 
poration to adopt a revised scale of discounts for consumers of 
the electricity department. 

To any consumer who uses electricity for lighting as much as possible 
throughout the year during daylight or long hours, mostly when the out- 
put is not at its maximum, ard provided that the consumption (based 
on the estimated maximum demand) does not fall below 100 units per 
annum per 60-watt lamp or equivalent, a discount of 30 per cent. from the 
tariff of 44. per unit. 

Accounts will he rendered week lv. monthly or quarterly, at the option 
of the committee, and the discounts will be adjusted according to the 
average daily rate of consumption as shown between successive readings. 
No discount will be allowed unless the account is paid before the next 
account is due, 

The committee reserve the power, in special cases where they deem it an 
advantage so to do, to make such terms as they think fit, provided, of 
course, that in any such case similar terms shall be allowed to other 
customers in similar circumstances. 


Wimbledon.— The L.G. Board has sanctioned the borrowing bv 
the Council of £3.400 for mains. £1.600 for house services and 41.600 
for meters, 

The Council offer to supply Mr. J. B. Mulholland (owner of theatre, 
lock-up shops, &e.. now being erected at the junction of Merton-road) 
with energy for incandescent lighting and for are lamps, limelights and 
similar apparatus at 24d. per unit, provided a minimum consumption of 
30.000 units per annum is guaranteed. Energy will also be supplied to 
а skating rink between 4 and 9:30 p.m. at the ordinary lighting rates and 
at other times at 1d. per unit. f 


Wireless Telegraph Notes.—We learn that the trials of the recently 
established wireless telergaph station at Cadiz have given satis- 
factory results, telegrams having been exchanged between Tene- 
ге (( anarv Islands) and the Eiffel Tower. Paris. The electrical 
staff are satisfied. and the new station is shortly to be opened for the 
publie service. | 

The Irish mail boats belonging to the City of Dublin Steam Packet 
Со. have now been equipped with wireless apparatus on the Магсот 
System, the first boat to leave Holyhead being the '* Connaught.” 

The“ Daily Mail " on Tuesday contained reference to some experi- 
ments with the Lepel svstem of wireless telegraphy of a novel 
ch iracter, | 


It is announced that the North German Lloyd has given an order 
for 15 of their vessels on their Eastern Asian and Australasian 
routes to be equipped with Telefunken wireless apparatus. Several 
other of the leading German lines are to be similarly equipped. 

The Glasgow Chamber of Commerce will unanimously oppose the 
Wireless Telegraphy Bill now before Parliament on the ground that 
for vessels carrying 50 persons, inclusive of the crew. to be com- 
pelled to carry wireless telegraph equipments will impose a great 
hardship upon owners of purely cargo boats. 

Wireless telegraphy is being used on a large scale in connection 
with the operations in different parts of the country in which the 
Territorial] units are engaged. 

The ** Contractors’ Record " statesthat the Chilian Government is 
about to instal a wireless telegraph station in the penal island of 
Fernandez Juan (Alexander Selkirk's island) to facilitate navigation 
and communication with the Continent. 


COLONIAL AND FOREIGN NOTES. 


Australasia.— At a recent conference of municipal representatives 
at Melbourne resolutions were carried in favour of the local tramway 
systems being carried on and developed as one metropolitan municipal 
system, and at an earlv date the conference is to consider the terms 
under which municipalities adjacent to Melbourne are to be in- 
cluded in the system. 

The Melbourne Tramway & Omnibus Co.'s lease expires in 1916. 

The “ Australian Mining Standard" says at a recent public meeting at 
St. Arnaud (Victoria) a committee was formed to collect particulars 
concerning electricity supply and the cost of public electric lighting. 
Messrs. W. McLean & Co., of Melbourne, estimate that generating plant 
would cost about £2,000. 

A recent directors’ report of the Charlton (Victoria) Electric Light & 
Power Co. states that a consulting engineer is about to be appointed and a 
site for the power house is to be purchased. 

The wages board. which has been dealing in Sydney with the conditions 
of labour of electrical workers employed by the Railways and Tramways 
Department and the City Council, has fixed the wages of electrical 
mechanics in the Railways and Tramways Department at 95. 64. per 
day. electrical titters 11s., leading hands 12s.; electrical fitters employed 
by the City Council at lls. 4d.. mechanics 12s., and cable jointers— 
lls. 4d., with leading hands ls. extra, and other employes 7s. 6d. to 
8s. 6d. рег day. 

Camberwell, (Victoria) Council recently decided to withhold their 
consent to a proposed application by Melbourne Electric Supply Co. for 
an order-in-council to authorise them to supply current for light and 
power in the whole of the municipal district. 

The award of the Arbitration Court at Perth (W. Australia), with 
respect to the dispute on the city tramways, fixes the hours at 96 per 
fortnight for conductors and motormen, the minimum pay being ls. per 
hour. and time and a quarter for overtime. Each employé is also to 
receive an annual holiday of seven consecutive days (including Sunday) 
on full pay, and an additional week without рау. if desired. 

Footscray (Victoria) Gas Со. has asked the City Council to pay £2. 2s. 
per lamp per annum for street lighting. The average cost for the last 
three years has been £1. 9s. 94.. and for the last two years £1. 13s. 3d. 
The city surveyor regards the demand as monstrous, and Councillor 
Caldecott expressed the hope that it would induce the people to go in for 
electric lighting. 

Shire Council are making inquiries as to the cost. &с., of an electric 
lighting scheme for Swan Hil (Victoria). 

The Yarrawonga (Victoria) Shire Council are also discussing the rela- 
tive merits of electric and gas lighting. 

In a report to Emu Bay (Tasmania) Council on a proposal to adopt 
electric lighting in Burnie, Mr. (ч. Н. Lofts discusses tive hydro-electric 
schemes, but does not recommend either, on the ground of excessive 
cost. He recommends a local plant, and puts forward four propositions: 
(а) steam plant, capital eost. £5,867, caleulated to produce an annua] 
credit. balance of £275: (b) gas plant, cost £6,262, balance £186; (c) 
oil plant. £6,712. balance £270, and (d) steam locomobile set £6,312, 
balance £314. 

At a conference of the Municipal Councils of Coburg апа Brunswick 
(two suburbs of Melbourne) on June 25 it was resolved to convene a con- 
ference of the authorities of Brunswick, Coburg, Northeote, Preston and 
Broadmeadows to discuss the question of electricity supply and tramways 
for their districts. | 


Chili. — Тһе 1999 report of Consul Е. К. Hudson states that imports 
to the Iquique district included steel rails to the value of £1.265 (com- 
pared with £8.885 in 1908) from the U.K., £11.283 (57.323) from 
Germany and £12.549 (59.040) from Belgium ; electrie light machi- 
nery £45 (£217) from the U.K., nil (£1.350) from Germany and £1.125 
(£7.621) from U.S.A. Other machinery £8.587 (£58.604) from the 
U.K.. £22.997 (£30.109) from Germany, £7.847 (£5.601) from Bel- 
gium and £2,334 (£11.016) from the U.S.A, 


China,.—A Chinese company has been formed with a capital of 
$300,000) (£25,000) for lighting Chungking electrically. Machinery 
and equipment have been obtained from Europe. and a foreign engi- 
neer has been engaged in erecting it. It is expected that work will 


750 


THE ELECTRICIAN, AUGUST 12, 1910. 


be completed before the end of the present month. The plant will 
be capable of lighting 16.000 16 c.p. metalic filament lamps. А 
movement is on foot to instal electric lighting plant in Chengtu, and 
à company was promoted for the purpose during 1909. Plant was 
purchased in Europe, and supply to about 100 lamps began in 
February last. 


Customs Decisions.— 1t has been decided that radium bromide and 
X-ray apparatus consisting of screens for cel! applicators and rubber 
caps for applicators (either from the British Dominions or foreign 
countries) can be imported duty free into New Zealand. 


Germany.— А report by Vice-Consul Graham (Emden) states that 
the harbour extension works which are supplied with electrical 
energy by a line from Wiesmoor (near Aurich) were by the beginning 
of 1910 connected with the same generating station by a new (reserve) 
cable. The use of peat in the generation of electricity in the Govern- 
ment works at Wiesmoor appears to have been very successful. 
Current is transmitted to Emden by overhead conductors. Emden 
has grown in importance as a landing station for the German sub- 
marine telegraph cables, &c. 

The report of Consul В. Bernal on the Stettin district states that 
electricity stations have, during the last few years, been erected in 
Pomerania for supplying electrie current to neighbouring towns. 
villages, estates and farms. The largest station is at Beswitz and 
the distributing network is over 116 miles in length ; the second in 
size 18 situated at Lottin with over 83:2 miles of distributors and 
feeders. Two smaller stations are at Crüssow with 4:1 miles of 
cables, and Schmolsin with 6:8 miles. Additional stations are pro- 
jected or in course of erection at Schajow, Belgard and at Ап ат. 
These electricity works are principally controlled by associations 
formed by landed proprietors, and sums have been voted by the 
Provincial Representative Chamber to assist them. Great value 
has been attached to supplying small farmers and artisans living in 
the country with electric light and power at a cheap rate. Practical 
applications of electricity has lately made such progress that in the 
next few years the cultivation and treatment of agricultural produce 
will be undertaken by this means. It is already possible to plough 
and thresh, saw timber, clean grain. and cut turnips and beetroot 
by electrically-driven machines. and electricity is also extensively 
used in dairy farms, distilleries. factories, carpenters’ shops, smithies, 
limestone factories, &c. 


Greece.—A report by Consul MacDonell states that the electric 
tramway company at Athens have continued the electrification of 
their lines, only one (an alternative line between Phalerum and 
Piræus) being still worked by horse traction. The entire system 
was expected to be working this month. 


Japan.—In a recent issue of the “ Japan Chronicle " (Kobe) it is 
stated that considerable progress has been made in the arrangements 
for the formation of the Kinugawa Hydro-Electrie Power Со. The 
concern was to have had a capital of 13.500,000 yen under the 
joint interest of British and Japanese capitalists. Аз, however, the 
British capitalists could not secure su.table terms for the concession, 
the Japanese promoters have decided to tloat the company without 
the help of foreign capital. 


Korea.— We have received from Mr. Е. Ogita, Secretary of the 
Imperial Japanese Residency-General in Korea, a copy of “ Recent 
Progress in Korea," which contains а most interesting and well- 
written history of recent events in Korea, and particularly of the pro- 
gress made by the Japanese in improving the administration and 
reforming the financial and industrial resources of the “ Hermit 
Kingdom." Some useful information concerning the public under- 
takings, means of communication. education, &c., is also given. The 
work has been compiled by H.I.J.M.’s Residency-General. 


Spain.— Application has been made by the Soc. Anon. los Tranvias 
de Barcelona for & concession for the construction and working of 
electric tramways in Barcelona. One line of metre gauge and another 
of 1-43 metre gauge. 

Sweden.—Vice-Consul Amnen states that a new transformer sub- 
station of about 2.000 н.в. has been erected т Hudiksvaal for 
supplying power transmitted from the Arbra Elektricitetsverk 
{about 33 miles distant) to several factories in the town and neigh- 
bourhood and also for lighting. 

At Forssan (about 9 miles from Hudiksvall). а new wood-pulp mill and 
a cardboard factory are both now run by electric power from Arbra. 

To facilitate discharging (and transport) of coal and chemicals from 
Stocka to the sulphite mill at Ntróm (about 15 miles from Hudiksvall) 
an electric derrick crane has been erected at Stocka and an electric rail- 
way built between these places. 

Vice-Consul Carrick (at б/е) says the Stora Kopparbergs Bergslags 
Aktiebolag of Harnás is completing a large power station at the Buller 
Waterfall, near their ironworks at Domnarfvet. The company expects to 
obtain about 24,000 H.P. to be used partly for the driving of the large 


paper mill at Qvarnsveden and partly for the generation of electricity 
for smelting steel at Domnarfvet. The electric smelting furnace is said 
to be technically and commercially successful. 


Sydney (N.S.W.)—The report of the city electrical engineer (Mr. 
Н. В. Forbes Mackay) on the City Council's electricity supply under- 
taking for 1909, states that capital expenditure was £534,280 (com- 
pared with £435,105 at Jan. 1, 1909). 

Revenue was £118,275, working expenses £52.976 (plus £14,362 par- 
ments to purchased companies). Depreciation at 3 per cent. and sinking 
fund 1 per cent. required £19,273, leaving £46,026 profit, before deducting 
amounts paid to purchased companies. The maximum load was 
6,040 kw. (compared with 4.300 kw. in 1908), and the load factor 31-11 
(14). There were 2,945 (2,219) customers, and motors connected were 
10,978 н.р. (8,290 н.р.) Units sold were 11,914,720 (8,673,942). Average 
revenue per unit sold was 1-132d. (1-38d.). 


Turkey.—4A report on the trade of Constantinople and district for 
1909 states that an electric tramway system is occupying the atten- 
tion of the local authority at Adana. 

The town of Tarsus, though formerly larger than either Adana or 
Mersina, has lost ground somewhat. Quite recently. however, elec- 
tricity generating plant driven by water turbines has been estab- 
lished, and the streets are now lighted electrically. Electric power 
will shortly be used in the spinning factory at Tarsus, and there is а 
private scheme under consideration for transmitting electric power 
from Tarsus to Mersina. 

At Beirut the gas company has obtained an electric lighting con- 
cession and imported machinery from Europe. It was expected the 
works would be in operation by about now. 


United States.— A report by Consul-General Nugent states that the 
value of Chicago manufactures in 1909 was £367,282.280 (compared 
with £319.723.472 in 1908). including electric supplies £8,796.200 
(campared with £7.828.000), machinery £7.004,000 (£5.871.000), 
boilers £1,161,840 (£968,200), cars, bridges, lifts, &c., £8,219,400 
(£7.148,200). | 

During 1909 the Illinois Steel Co. installed the first Héroult electric 
furnace of large capacity at S. Chicago, IL, that has been built in the 
United States. The furnace has been producing electrically refined 
steel at the rate of about 3,000 tons per month, and experimental lots 
of rails made under the process have been supplied to some of the Wes- 
tern railroads. The cost of electrically refined steel is stated to be 
higher than that of steel made by the ordinary processes. p 

Vice-Consul Meredith (Detroit) says the tunnel under the Detroit river 
between the U.S.A. and Canada is practically completed, and the third 
rail system of electric traction will be used in the tunnel. Bench walls 
in the tunnel carry a large number of ducts for power, telephone, tele- 
graph and electric light cables. 

Exports from Boston to the United Kingdom in 1909 included elec- 
trical appliances £20,632 (against £19,891 in 1908), electrical machinery 
£49,868 (£21,793), engines £239 (£747), and boilers and parts of engines 
£7.142 (£10,916). 

Consul-General Hearn (San Francisco) says electric power is used ex- 
tensively in California, the consumption in that State being 555,177 kw. 
for 1909, against 163,904 kw. for Washington, the next highest of the 
western districts. 

Vice-Consul Mortimer. reporting on the trade, &c., of Los Angeles, 
(Cal.), says all the tramways in this city are worked by electricity. There 
are five systems with 275 miles of track in the city. The Pacific Electric 
Railway Co. are working tramways in the city and vicinity on 559 miles 
of track. The Los Angeles Pacific Co. have 175 miles working. These 
tramways connect Los Angeles with the surrounding towns, using the 
streets and country roads, and in some instances private rights of жау. 
The tracks are well laid and the cars run at a high rate of speed—about 
45 miles an hour. "The electric supply companies supplied 245,797,449 
units of current for lighting and power in 1909. In San Francisco alone 
there is a delivery of electric energy amounting to 275,000 H.P., and in 
Los Angeles 135,000 н.р. On the electric railways in California there ате 
2.516 cars, while the number of miles of standard gauge electric track i$ 
1.653. The electric power generated by steam plants is more than equalto 
that generated by water powerintheState. The increase of electric power 
plants throughout theState has had а marked effect in the mining regions. 
The numerous mountain streams furnish the original source of power, 
and this is distributed by electricity throughout tbe mining districts. 
This has had the effect of materially cheapening mining operations and 
has rendered possible the working of mines which were formerly idle. The 
electric iron smelter on the Pitt river (Shasta County, Cal.) has proved a 
success, and т August, 1909, was producing pig iron at the rate of 25 tons 
per day without the use of any blast or coke. The iron was delivered to 
a foundry at Redding at $25 (£5. 4s. 2d.) a ton, or less than the ordinary 
price at tidewater. It is pronounced to be of the finest quality for cast- 
ing purposes. 


Venezuela.— The report of Vice-Consul H. Tom on the trade of the 
Caracas district for 1908-9 states that the tramwavs of Caracas are 
owned by the United Electric Tramways Со. of Caracas (Ltd.). of 
London. but a local company (the Compania Anónima Tranvias 
Eléctricos de Caracas) was formed to meet the requirements of 
Venezuelan law. The company's concession is for 99 years. and the 
service was opened March 15. 1908. There are about 15 miles of 
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single track of ЗН. 6 т. gauge, with crossings. There are 41 cars 
and on an average about 300,000 passengers a month are carried. 
The power, generated by water power about 10 miles from the city, 
is taken from a local company. The company has a reserve plant of 
three Diesel engine sets of 240 н.р. each, and a storage battery 
capable of carrying the entire load for one hour. The local electric 
power company is now erecting a new generating station, and the fall 
of the same river will be utilised to run the new station. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Barnes.—The capital expended on the electricity undertaking 
at March 31 was £65,201, an increase of £1.586 during the year. 

- The annual revenue was £10,921, including £8,382 from the sale of 
current for private lighting and power, and £1,968 from public lighting. 
Expenses were £4,052, leaving a gross profit of £6,869. Interest came 
to £1,964 and instalments of principal to £2,446. £1,451 was placed to 
reserve, and £716 devoted to meeting expenses of executing the order 
"which are not chargeable to capital. 
£4,980 in 1908-9. 1,024,131 units were generated, 232,607 units were 
supplied to public lamps (2664 amperes Nernsts and 231 metal filaments), 
and 692,693 sold to private consumers. The total maximum supply 
demanded was 505 kw. 

Beckenham.— The accounts of the electricity department for the 
year ended March 31 show a net deficit of £131. 

The chairman of the Electricity committee (Mr. SJOLLEMA), in moving 
the adoption of the accounts at the last meeting of the Council, said that 
the most satisfactory feature was the important reduction in generation 
expenses, a reduction compared with the previous year of no less than 
£2,214. 0s. 3d., of which coal was responsible for £2,056. 3s. 9d. After 
making provision for interest and sinking fund charges the accounts 
showed an improvement over the previous year of £1,168. 2s. 10d., not 
sufficient, however, to ensure a profit because of savings effected by con- 
sumers, who had actually paid £536. 19s. 5d. less for current, although 
184 more had been supplied. The revenue from tramway current was up 
by £112. They had appointed two canvassers and had opened show- 
-rooms in order to push the sale of electricity. They could supply 500 
more customers without increase of plant. 


Darwen.—The accounts of the tramways department for the 
year to March last show capital expenditure £85,609, amount 
-borrowed £86,100, redeemed £21,100. 

Total revenue was £13,723, working expenses (less depreciation) 
£8,825, depreciation £1,050, and capital charges £4,308, the net deficit 
being £658. Passengers carried were 2,562,218, car miles run 246.501, 
and units used 422,805 (1-71 per car mile). Total revenue was 13-36d. 
and working expenses (including power cost and depreciation) were 
9-61d. per car mile. 


Eecles.— The income of the electricity department for the year 
ended March 31 was £9,682, including £9,016 from the sale of elec- 
trical energy for private and public lighting and traction. 

Total expenses were £5,286, and the gross profit £4,397. Interest 
absorbed £1,353, sinking fund contribution and repayment of loan 
(1,681), other charges £145, leaving a balance of £1,218 which has been 
transferred to capital account for expenditure in excess of L.G. Board 
sanction. The gross capital outlay is £51,241, an increase of £2,040. £9,361 
has been paid off. 309,575 units were sold to private consumers, 
764.778 units supplied to the tramways department and 88,754 for 
public lighting. 


Greenock.—The profit on the past year's working of the electricity 
undertaking was £3,250, which is a higher figure than in any previous 
year. 


Halifax.— The total revenue of the tramways department for the 
past year was £89.270, against £86,157 in the previous vear. 

After deducting working expenses, interest, sinking fund and other 
charges, the net profit was £13,065, compared with a net loss of £13,542 
in 1908-9, and of £9,605 in 1907-8. The route mileage of the tramways 
worked by the Corporation is now 37 miles 697 yds. Тһе receipts from 
parcels have increased to £1,803. 5s., against £1,528. 15s. 8d. 


Ilford.—The capital expended on the electricity department at 
March 31 was £181,326, the same as in 1909. 

Total revenue was £29,747 (against £28,721), including £16,773 for 
current sold for private lighting and power, £7.305 for public lighting, 
and £4,577 from the tramways. Working expenses were £16,806 and £75 
was carried forward to provide for irrecoverables, leaving a gross profit 
of £12,866 (7-42 per cent. on capital), against £10,679 (6:57 per cent.) 
Interest came to £5,754 (against £5,676), and repayment of debt charges 
£5,543 (against £5,002), leaving net profit £1,569, against £1 in 1908-9. 
The number of units sold for private supply was 1,553,133 (against 
1,433,711), for traction 976,513 (against 1,020,960), and for public lighting 
622,945 (against 780,405), a total of 3,152,591 (against 3,235,076). The 
average price per unit sold was 24. against 1-874. There were 3,545 con- 
sumers, an increase of 243. The maximum load was 1,665 kw. (against 
1,675 kw.). and the load factor 21-61 against 22-05 per cent. The total 
costs were 1:034. per unit (against 1-114.), but coal showed a decrease of 
70-144. (0-48d. against 0-62d.) There are 106 are and 1,570 incandescent 
Jamps for public lighting. 


£5,300 was carried forward, against |‘ 
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Norwich.—The income of the electricity department for the year 
ended March 31 was £37,632 (including £35,876 for sale of current), 
increase £443. 

The expenses were £16,524, compared with £19,070, leaving a gross 
profit of £21,109 to meet interest and sinking fund (£15,140), so that the 
net profit was £5,963. After crediting £126 from 1906, placing £2,000 to 
depreciation account, and devoting £360 to purchase of Duke-street 
property, £3,728 was carried forward. On the wiring account there was 
& profit of £271, but depreciation has only been calculated on a 20 years' 
basis. Theoutlay on free wiring during the year was £1,472, making the 
total £12,444. Units sold for private lighting were 2,008,167, an increase 
of 154,259 over 1908-9, for public lighting 42,598 units (increase 731), 
and for power 2,062,432 units (decrease 108,662). The total works costs 
were 0-943d. per unit against 1-062d. 

Perth.—It was reported to the City Council on Monday that the 
revenue of the electricity department for the past year was £7,935. 
After meeting expenses. and paying interest. transferring £1.037 to 
sinking fund, and putting £475 to reserve, there was a balance to be 
carried forward of £67. 

The receipts of the tramways department were £8,516, and the expenses 
£5,362, leaving £3,153 to meet interest and sinking fund charges (£3,166). 
In addition, the interest and instalment on purchase price required £1,157, 
and the net deficit on the year's working was consequently £1,470. 


TRADE NOTES AND NOTICES. 


— 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The того Edition 
of the Big Blue Book is READY, price 15s., post 
free in the United Kingdom, 15s. 9d. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a haniy 
form. These are included in the гого Big Blue Book, 
making it the most complete work of the kind ever 


publisbed. 
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TENDERS INVITED. 

Tenders are invited up to Sept. 20 for the supply of telegraph and 
telephone material to the Postmaster-General’s Department in 
Vicroria (Australia) Tender forms and specifications from the 
Commonwealth Office, 72, Victoria-street, London, S.W. See also 
an advertisement. 

Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone insulators to the Postmaster-General's Department in 
all the States of the Commonwealth of AUSTRALIA. Tender forms, 
&с.. may be obtained at the Commonwealth Offices, 72, Victoria- 
street, London, S.W. See advertisement. 

Tenders are invited up to Sept. 27 for the supply of electric lamps 
to the Postmaster-General's Department in VICTORIA. Forms of 
tender, &c., from the Commonwealth Offices, 72, Victoria-street, 
London, S.W. See advertisement. 

Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone material to the Postmaster-General's Department in 
Vicrorra. Forms of tender, &c., from the Commonwealth Offices, 
72, Victoria-street, London, S.W. See advertisement. 

Гохрох County Council invite tenders for the covering with 
asbestos tape of certain electric cables in manholes in the south of 
London. Specification, drawing, form of tender, &c.. from the Clerk 
of the Council, Spring Gardens, S.W. Tenders by 11 a.m. Aug. 30. 

LoxpoN County Council also invite tenders for wiring and htting 
for electric lighting of the second section of the central car repair 
depot. Woolwich-road. Specitications, &c., from the Clerk of the 
Council Tenders by 11 a.m. Tuesday, Aug. 30. 
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Newrort (Mon.) Electricity and Tramways committee invite 
tenders for supply of carbon filament electric lamps, radiator lamps 
(British made), flame arc lamp carbons for Excello and Oliver type 
lamps, and а.-с. and d.-c. two-rate and prepayment meters, during 
the ensuing 12 months. Specification and schedule from the 
borough electrical engineer and tramway manager, Mr. H. Collings 
Bishop, M.L.E.E. Tenders to the Town Clerk, Town Hall, New- 
port, Mon., by first post Aug. 15. 


Огрнам Surveyor's and Tramways committee require tenders by 
Aug. 17 for materials and labour (except electrical equipment) 


required in construction of а tramway. Forms, &c., from the 
Borough Survevor. 


CHELMSFORD Education committee want tenders by Aug. 31 for 
electric light wiring at Trinity-road school. Forms, &c., from Mr. 
W. H. Pertwee, London-road, Chelmsford. 


SALFORD Tramways Committee want tenders by 10 a.m. Aug. 15 
for supply of 500 tons of steel tramway rails. Specification, &e., 
from general manager. 

BOURNEMOUTH Tramways committee want tenders by Aug. 31 
for reconstruction of 24 miles of tramway permanent way and supply 


of 450 tons of rails, with fastenings. Specifications, &c., from the 
General Manager. 


Tenders are wanted by 5 p.m. Aug. 25 for supply of telephone 
apparatus and cable (main central battery system and metallic 
circuit telephone switehboards, бє.) for the Lancashire County 
Asylum, В мхнил. Specitication, &с.. from the Clerk. 

SoutH Югвых Guardians want tenders by noon Aug. 24 for 
wiring and fitting the workhouse for electric lighting. Specifica- 
tions. &c., from the Clerk on payment of £1. Is. 


Rocupace Electricity committee want tenders by noon, Aug. 31 
for 12 months’ supply of paper insulated cables. Specification 
from the engineer and manager. 

Hackney (London) Council want tenders by 7 p.m. Sept. 15 for 
extension of main switehboard. Specification, &c.. from the Town 
Clerk. 

KETTERING Council require tenders by noon Aug. 22 for the supply 
and fixing of three steel chain independent coal elevators, Specitica- 
tion, &c.. from the Electrical Engineer. 

SKIPTON Council require tenders by Aug. 17 for supply of a gas 
engine and dynamo and for the wiring. &c.. for electric lighting at 
the Town Hall. 


Poprar (London) Guardians want tenders by 6:30 p.m. Aug. 81 
for 12 months’ electrical supplies, ironmongery, packing and jointing. 
&c. Forms, &c.. from the Clerk. 

Ipswich Corporation want tenders Бу Aug. for one year's 
supply of underground cables. Specification from the Chief Engineer, 

Tenders will be received by the Minister of Telegraphs. G.P.O., 
WELLINGTON, N.Z., up to noon Dec. 15. 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Саре Farewell, Sumner (near Christehureh) and Bluff. 
Specification, conditions, &c., at the office of the Superintendent of 
Electric Lines. G.P.O., Wellington. and the office of the High Com- 
missioner. 13. Vietoria-street, London, S.W., and also from Messrs, 
В. W. Cameron & Co.. 23. South William-street. New York, and Mr. 
Н. Stephenson Smith, 244. California-street, San Francisco, Cal. 
Tenders must state the name of the country in which the apparatus, 
&c.. will be manufactured. 
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Tenders are invited for supply to the Corporation of the City of 
MELBOURNE of 4.840 yds. single conductor Jead-covered cable, 
suitable for use on a circuit having a working pressure of 460 volts. 
and 850 vds, concentric lead-covered cable for use оп a circuit having 
a working pressure of 2.000 volts. Specifications, forms and con- 
ditions from Messrs, Mellwraith, MeEacharn & Со. Proprietary 
(Ltd.). Billiter Square-buildings, London. E.C.. to whom tenders by 
noon Tuesday, Aug. 23. 

Tenders are invited up to Sept. 7 for supply cf battery material and 
glassware to the Postmaster-General’s Department in QUEENSLAND. 
Tender forms and specitications from the Oltcial Secretary in Great 
Britain of the Commonwealth of Australia, 72, Victoria-street, 
London, S.W. 

The Deputy Postmaster-General, BRISBANE, will receive tenders 
until noon Sept. 7 for supply of glass cells, corks and tubes and 
porous cups for batteries, battery material. chemicals, &с.  Speci- 
fications. &c.. from the High Commissioner for the Australian Com- 
monwealth. London. Local representation is necessary. 

The Deputy Postmaster-General, MELBOURNE (Victoria) will 
receive tenders until 3 p.m. Aug. 30 for supply of electrical sundries, 
insulators, wire and sulphate of magnesia, Local representation 
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The Ministry of Public Works, CarRo, require tenders for electrical 
installations and refrigerating plant for the lunatic asylum in course 
of construction at Khanka. Specifications from the Chief ‘of the 
Administrative Service, Ministry of Public Works. Cairo. Stampea 
paper for tenders is obtainable from Mr. A. L. Webb, Westminster. 
S.W. "Tenders by noon Oct. 20. Legal domicile at Cairo is necessary 
in the case of this contract, and to obtain temporary domicile British 
firms must, before electing such domicile. formally advise the Consu- 
late at Cairo of intention to do so, formally authorise the Consulate 
on their behalf and inform the Consulate of the address to which 
documents should be forwarded. 


The Burgemeester en Wethouders van AMSTERDAM announce that 
on Aug. 22, 1910, the Corporation will receive tenders for delivery 
and erection of a 6.000 kw. steam turbo-generator unit for the Cor- 
poration electricity works. Specification (in German), price Fl.2.5) 
and further particulars from the Gemeente- Electriciteitswerken. 
Hoogte Kadyk 200, Amsterdam, Holland. 


The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be seen af 
73, Basinghall-street, London, E.C. 


The Italian State Railways Administration, 16, Via Ludovici. Коме, 
want tenders by Aug. 22 for supply of 584,000 common carbons tor 
are lamps. Only firms on list kept by administration are generally 
allowed to tender. Local representation is practically necessary. 


Tenders wil! be received at the offices of the municipality. Gorad- 
skaia Uprava, ST. PETERSBURG, up to П a.m. Aug. 2,15 for supply 
and installation of switehboards for the extension of the St. Peters 
burg telephone system. Particulars from the telephone stailen. 
Morskaia 22, St. Petersburg. 


Mostar (Austria-Hungary) municipality will receive tenders unti 
Oct. 1 for the installation of electric generating plant. 


TENDERS RECEIVED AND ACCEPTED. | 

Manchester Council have accepted the tender of the Union Ca^? 
Co. for service cables at £1,500, | 

The chairman of the Electricity committee (Mr. Howarth) exphined 
to the Council that the Jowest British tender was £2,700. The Union t^ 
proposed to erect works in Essex. | m 

An amendment to refer the matter back in order to consider the ques 
tion of accepting а British tender was rejected. 


1 Rd E : H ual 
Stockport Council have accepted the following tenders for ann 


supplies : 

Morgan. Crucible 
Cables, overhead line materials ; 
Hollingdrake & Son, bolts, nuts, Хе. ; 
mutators for motors. 


Co., carbon brushes; British Insulated & How 
T, Richardson, rubber blocks: 
McClure & Whittield. tw? com- 


Sheffield Council have accepted the following tenders :— _ 

British Insulated & Helsby Cables, 2 miles of figure А AN 
trolley wire 834. per pound (less 27 per cent.) ; W. T. Glover & ее 
tons of h.c. copper wire to be made up into cables during two ye? a 
Gilbert Heatheote & Co., constructional steelwork for extensions 7 
boiler house at Neepsend station, £6,300, 3s. 1d. 


Salford Council have accepted the following tenders :—- 

Lightfoot Bros., telephonic installation at Sanatorium, bk 
British United Road Traction Co., 28-34 n.r. Halley petrol power v i А 
£670: T. Robinson & Son, moulding machine, £66. 1s. 8d.. and grim p 
machine, £19. 10x. ; С. Churchill & Co., lathe, £58 ; Selsor Engineer” 
Co., shaping machine, £68. 


$21. №; 


Richardson & 
NS, 10s. an 
hes at 


Walsall Council have accepted the tender of Н. С. 
Co.. for Lt. switehboard and altering a switchboard at £8. | 
that of the Union Electric Co.. for three h.t. isolation ЗМИ 
£19. 10s. 


Warrington Council! has accepted the tender of George м alle" 
for concrete foundations for the turbo-alternator and и 
plant. and the erection of a building for switchboard exten 
at £300, 

Svdney City Council are recommended to accept t 
the Australian General Electric Co. for the supply of 
and transformers, and Noyes Bros.. British Insulated & 
Cables and Јах, Connolly for other electric lighting materials. 


Motherwell Council have accepted the folowing tenders :— 

Chamberlain & Hookham, meters: Baleke & Co. 
£818: Callender's Cable & Construction Co., cable, £5305 
Dynamo Works, switchboard extension, £305. 


oa u^ 
Helsby 


switelib 


а 
EM ers C 
Belfast Harbour Commissioners have accepted the [© Jas 


ʻi s at of 
Siemens Bros. Dynamo Works for а dynamo. and that 


а * ` 4 1 ‹ T T Ы 4 y "Dk no- 
necessary, Further particulars from 72. Victoria-street, London, S.W. ! Howden & Со. for a steam engine to be direct coupled to the d vna! 
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Folkestone Council has accepted the tender of E. Morgan at 
£69. 15s. for supply and fixing electric fittings at the Corporation 
offices. 

Ashstead Council have accepted the tender of the Leatherhead & 
District Electricity Co. for lighting 54 public lamps at £2. 17s. 6d. 
each per annum. 

Stretford Council have accepted the tender of the Tudor Accumu- 
lator Co. for alterations to and extensions of the existing storage 
battery at £784. 9s. 

Leith Corporation have accepted the tender of the British 
Westinghouse Co. for а 500 kw. mixed pressure turbine and d.c. 
generator, condensing plant and cooling tower at £4,775. 

Fareham Asylums Committee of Southampton County Council 
have accepted the tender of Shalders & Davis, for electrical machinery 
at 51,715. 


Eccles Council have accepted the tender of E. M. Evans & Sons for 
wiring the new secondary school at £460. 

Torquay Council has placed an order with Ferranti Limited for the 
annual supply of meters. 

The contract for the electric lighting of the new Hamilton Academy 
has been secured by Wm. Torrance at £1.500. 


Bury (Lanes.) Council have accepted the tender of Siemens Bros. 
& Co. for the supply of e.h.t. trunk mains. 

Folkestone Council have accepted the tender of E. Morgan for 
electric fittings at £69 for the municipal offices. 

Electric Lift Contraets.—4. W. Penrose & Co. have secured the 
contract for the electric lifts required in the new head post office, 
Edinburgh, the contract amounting in all to about £4.000. The firm 
have also other work in hand for the P.O. authorities, including three 
30 ewt. goods lifts for the new western district post office, three a.c. 
lifts for Sheftield. one passenger lift for Leeds, and one passenger lift 
for МемсазЦе-оп-Тупе. — 

BUSINESS NOTICES. 

Messrs. J. Parkinson & Co., Post Oftice Chambers. St. Nicholas- 
street, Newcastle-on-Tyne, have been appointed by Messrs, Tetley & 
Co. their sole agents for Neweastle and district. 

Mr. Alf. E. Croager, Norfolk House. Laurence Pountney-hill, 
London, E.C., has been appointed London representative to Messrs. 
Joseph Williamson & Со.. screwing machine makers, of Manchester, 
for all sizes from ! in. to 36 in. diameter. 

The works of the Telegraph Condenser Co. (Ltd.) have been re- 
moved to Vauxhall-street, Kennington Oval. S.E. 

Mr. P. P. Kipping has removed from 71, Queen Victoria-street, to 
Midland Bank Chambers, Queen Victoria-street, Е.С. Telegrams, 
“ Peeleontel London.™ Telephone. London Wall 673. 


Sale by Auction.— Messrs. Horne & Co.. 35, Old Queen-street, 
Westminster. S.W., will sell by public auction at the Roval Arsenal, 
Woolwich, on Thursday, 25th inst., at 11 a.m., unserviceable and 
obsolete stores, including quantities of iron and steel. brass, copper, 
gunmetal, lead and antimony alloy. zinc, mixed metal and turnings, 
&c, dynamo, drums of cable, lathes and other machine tools, 
telegraph and electric light fittings and instruments, electric lamp 
bases. е. The lots may be viewed at the Royal Arsenal, Wool- 
wieh. on Monday, Tuesday and Wednesday, previous to and оп 
morning of sale. Catalogues from the War Office, Whitehall; the 
Ordnance Oftice, Tower; and the Ordnance Office. Royal Arsenal, 
Woolwich | See also an advertisement. 

Patents Development.— Tlie proprietor of letters patent No. 
28.542:1907. relating to “ Electrical induction furnaces.” desires to 
enter into arrongements for exploiting same, Communications to 
Messrs, J. Е. Evans-Jackson & Co., 19 and 20, Holborn Viaduct, 
London, E.C. 

The proprietor of patent No, 23.491/1902, relating to “ Magneti. 
wheels ` desires to dispose of same. or to grant licences for working in 
this country, Applications to Messrs. Cruikshank & Fairweather 
(Ltd.), 65 and 66. Chancery-lane. London, W.C. 

Electric Ciocks.— Electric time service is making rapid strides. 
The Synehronome Co, inform us that they are installing their system 
of electrieal impuls dials in a number of publie buildings, works and 
factories, &c. 

Conduit and Conduit Accessories.—The General Electrie Co. 
announce that еу will shortly be issuing a new catalogue for con- 
duit and conduit accessories, pending the publication of which all 
former list prices and quotations are withdrawn as and from July 21. 
In the meanwhile the company will supply customers with net 
quotations for anything thev may require. | 

National Telephone Directories.—The new edition (July. 1910) of 
the National Telephone Co.'s directories for the United Kindgom 
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ELECTRICITY SUPPLY TABLES AND DATA. 

This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book: 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is include 
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have just been issued. The two volumes into which the complete 
directory is divided continue to increase in bulk, indicating a steady 
growth in the number of subscribers to the company's system. 
There is nowadays no business house of importance without tele- 
phone facilities. Vol. I. contains sections 1 to 26 of the directory, 
and comprises the important London area, and the Midland, Southern. 
and Western Provinces; Vol. II. includes sections 27 to 55 and 
embraces Scotland, the North-Western and Northern Provinces and. 
Ireland. The published price of the set is 30s., or 15s. each volume. 
The directories can also be obtained in the smaller sections. The: 
London directory can be obtained price 2s. ; the Midland Provinces 
Sections (2 to 9 inclusive) complete 5s., or 1s. each separate section. 
As a rule. each of the sections can be obtained for 1s. each, but the: 
price of some 16 of the smaller provincial sections is only 6d. each. 

Touring in Bucks.—The Great Central Railway Со. has prepared 
a convenient pocket guide book which gives illustrated details of a 
number of cycling tours in Buckinghamshire. By taking the Great 
Central to certain stations the cyclist can find his way through the 
most. picturesque hyways and reach some other point on the railway 
from which to return to town. The most intricate turnings on the 
various routes are indicated by photographs. and these. in conjunc- 
tion with the letterpress, make it impossible to lose one’s way. The 
booklet is interspersed with interesting notes of the principal places 
en route. Copies can be obtained, post free 3d., from the Great 
Central Railway Publicity Dept., 216. Marylebone-road. London, . 
N.W. 

CATALOGUES, &c. 

'" BUTT " Arc Lamp.—We have received from the General Electric 
Co. an advance copy of a pamphlet they are issuing dealing with a 
new flame are lamp shortly to be placed on the market. It is suit- 
ab!c for both direct and alternating current, and is self regulating. 
There is no clockwork and no shunt coils. It can be run on alternat- 
ing current of 25 cycles per second. It is made in three types: short 
hour. having a life of 8-10 hours. long hour 16-18 hours, and the 
double carbon lamp 32-38 hours. 

G.E.C. SwirCHGEAR.— The General Electric Со. have also sent us a 
couple of pamphlets dealing with iron clad switchgear of the Salford 
type, and Witton switches. The latter of these was described in 
the last issue of THE ELECTRICIAN, while with regard to the former it 
may be said that they are all good standard patterns with cases and. 
designs suitably protecting the switches from dust and damp. А 
pamphlet describing this firm's well-known Flamyold are lamps has: 
also come to hand. 
|." Tricity " CookEns.—We have received from the Berry Con- 
struetion Со. an illustrated catalogue showing the latest буре of 
their well-known * Tricity " cookers. ‘These сап be provided with 
extensions so that from small beginnings a large and efficient cook- 
ing apparatus can easily be built up. 

CLYDE САРЗТАХЗ.—А pamphlet. from Messrs. Bruce Peebles & 
Co. describes in detail the operation of the Clyde patent electric 
capstan. 

LITHOLITE IxscvrATOERS.— Litholite (Ltd.) send us a number of 
sheets giving sectional drawings and details and dimensions of the 
Insulating equipment made by them. 


Imports.— The following are official values of electrical macninery, 
material and apparatus imported into this country (a) during June, 
1910. and (b) during the current year from Jan. 1 to July 31, with 
the increases or decreases compared with the corresponding periods 
of 1909 :— 

Electrical machinery (a) £43.712 (decrease £13,448), (5) £323,144 (in- 
crease £33,217); telegraph and telephone cables (а) &7.250 (decrease 
£3,086), (b) £79.697 (increase £6,886); telegraph and telephone appa- 
ratus (а) 210.504 (decrease £1,682), (5) £99,606 (decrease £5,435); other 
electrical wires and cables, rubber insulated (a) £21080 (decrease 
£2,632), (b) £120,395 (increase £67.647), with other insulations (a) 
£2,785 (increase £1,969), (b) £47,360 (decrease 37.264): carbons (a) 
£10,183 (decrease £1.073). (b) £18.216 (increase 51.353): glow lamps (a) 
£51,162 (increase £20,263), (b) £320,727 (increase £72,500) : are lamps 
and electric searchlights (а) £224 (increase £160), (b) £2,025 (decrease 
56,865); parts of are lamps and searchlights (other than carbons) 
£4,549 (decrease £1,083). (b) £40,192 (increase £6,853) : primary and 
secondary batteries (а) £3,368 (increase £815), (6) £23,039 (decrease £3,147). 
Total of electrical goods and apparatus. other than machinery and tele- 
graph and telephone wire, (а) £120,264 (increase £16,237), (D) £811,091 
(increase £102,526). 
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Exports.—The exports of electrical machinery, material, &c., (a) 
during July, 1910, and (b) during the current vear from Jan. 1 to 
July «31, and the increases and decreases compared with the cor- 
responding periods of 1909. are as follows :— 

| Electrical machinery (a) £172,252 (increase £49,689), (b) £891,675 
(increase £61,451); — telegraph and telephone cables (a) £129,999 (in- 
crease £106,446), (b) £1,030,093 (increase £595,220) ; telegraph and tele- 
phone apparatus (a) £18,167 (decrease £31,783), (b) £100,134 
£73,310) ; other electrical wires and cables 
(increase £6,312), (Б) £228,323 (increase £78,898), with other insulations 
(a) £25,450 (decrease £2,234), (b) £169,946 (decrease £5,377) ; carbons (a) 
£1,199 (increase £211). (b) £9,861 (increase £4,673): glow lamps (а) 
£9,548 (increase £3,802), (b) £72,365 (increase £31,399); arc lamps and 
searchlights (а) £1,602 (decrease £764), (b) £11,022 (decrease £889) ; parta 
of arc lamps and searchlights (other than carbons) (a) £1,293 (increase 
£190), (b) £8,032 (decrease £921); primary and secondary batteries (a) 
£16.870 (Increase £7.314), (b) £70,036 (increase £3,982). Total of elec- 
trical goods and apparatus, other than machinery and telegraph and 
EXE wire, (a) £269,895 (decrease £118,905), (b) £1,962,689 (increase 
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LIQUIDATIONS. 


A summary of the liquidators accounts in the matter of the 
Phosphor Bronze Co. (Ltd.) has been issued, covering the period 
from Dec. 14. 1909, to June 14, 1910. The whole of the creditors 
have been paid in full, the debentures have been paid off (or amount 


provided for same), and there is a balance of £12,697. 169. 3d. to 
the eredit of the company. 


(decrease 
‚ rubber insulated (a) £28,960 
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PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nore. —The wndermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked ? are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed. 


April 30, 1910. 
10,693 Koopman & Ромте: ес WELDING Patents.  Suprorts for electric conductors.* 
10,694 Koopman & PourELEC WgtpiNG Patents. Electric heating machines." 
10,705 Brown. GouRtAv & GouRLAv. Electric conduit threaders.* 
10,706 Сорғкве. Electro-mechanical separator. (Date applied for, 28'5/09.)*t 


May 2, 1910. 
10,717 Harris. Safety recessive shell for detonation for blasting purposes when fired by 
electric current. (Addition to No. 225,09.) 
10,718 Hair. Electric ignition apparatus. 
10,728 Таутов. Instantaneous switches for alternating and direct-cvrrent circuits. 
10,745 Hurp. Telegraphic slip winder. 
10,748 Lippe. Motcr-driven capstans. 
10,749 LaNCAsHIRE Dynamo & Motor Со. & Mason. 
machines and the "ike reciprocating tools. 
Apams Мес. Со. (Cutler Hammer Mfg. Co., U.S.) 
АрАМ5 Мес. Со. (Cutler Hammer Mfg. Co., U.S.) Electric circuit controllers. * 
SIEMENS Bros. Dynamo Works, BATE & GLADDy. Electric lamp holders. 
BALDWIN. Sound-reproducing devices of the telephone-receiver type. 
LaNzAROTTI & Crespl. Systems of telegraphy from trains and the like. 
RaANscH. Temporarily short closing of electrical currents. * 
FESSENDEN. Wireless signalling. (Date applied for, 19:7 :09.)*+ 
ZAHRINGER. Device for operating magneto-electric ignition machines.* 
В.Т.-Н. Co. (С.Е. Co., U.S.) Electric conductors cf refractory metal.* 


May 3. 1910. 

10,842 CHristmas. Duplicated reversing sparking plues. 

10,843 Morse. Power-transmission mecharism. (Date applied for, 15/12/08. 
prised in No. 28,923, dated 10/12;09.)* 

10,845 NicHoLis. Attachment to telephones to note telephonic communications. 

10,869, 10.871, 10.873 and 10,874 Harrison. Manvfacture of filaments for incan- 
descent electric lamps. 

10,870 and 10,872 Harrison. Exhaustion of incandescent electric lamps. 

10,913 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 


Regulation of the power factor in the external circuit of polyphase electric 
machines. * 


10,917 Frantzen. Electric furnaces. 
10,919 Cox. Electrical switches. 
10.932 Weekes. Combined installations for power generation and industrial heating. 
10,943 & 10,955 Lake. (William Edward Clark, U.S.) Arc lamps.* 

10,961 Partincton. Multiple fusible cut-out for electrical circuits.* 

10,964 & 10.965 GRAHAM. Telephonic systems and apparatus. * 

10.970 ZwaioBERGoK. Dynamo-electric machines. 


10,972 HAZLEHURST & LoncstrRetH’s. Automatically breaking the charging circuit of a 
s:condary battery. 
May 4, 1910. 


11,013 Murray. Heating interiors by means of electric radiators. 

11,021 Fish & PARKER. Shade-holders for electric lamps. 

11,024 Axt.-Ges. Brown, Boveri ET Cie. Driving dynamo-electric machinery. (Date 
apr lied for, 5,5 09.)*t 

11,031 Розитновыв. Production. control and application of currents of electr.city 
which vary periodically in intensity. 

11,048 Вольт. (International Telechronometer Co., U.S.) Telephone apparatus.*® 

11,051 Lone. & BritisH Ever READY ELECTRICAL Co. Holders or fittings for electric 
Incandescent lamps. * 

11,054 SigcENs ScHuc«ERT WERKE C.M.B.H. Searchlight атрагаїиз. 
tor, 10.5 29) *t 

11,072 pun HgvN & LEYLAND. 
the like, 


11,085 Brown. 


Electrically operating planing 


Circuit breakers. * 


Com- 


(Date applied for, 5/5,09.)*t 


(Date applied 


Electric signalling lamps carried on bicycles and 
Telephone relays or transmitters. 


| Мау 5. 1910. 
Earthing devica for electrical conduits. 


Manutacture of electric meta! filament lamps. 
6 5 39.)*{ 


137 MircHeLt. Holders for electric clow-lamces. 


Orcra*tine electric switches and the like. 
Arc lamps. 


11,105 Gunner. 
11,107 Krause. (Date applied for, 


11 
11 
11 
11 
11 
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11,175 Sewarp, KucELGEN & BIDDER. 
particularly sodium. 

11,184 Apams МЕС. Co. 
electric switches. * Е "T : 

11,186 Арлмѕ МЕС. Co. (Cutler Hammer МЁР. Co., U.S.) Starting devices for electric 


Electralytic production of light metas ani 
(Date applied for, 10/5/09.)*ї 


(Cutler Hammer Mfg. Co, U.S.) Motor controllers and like 


motcrs.* 
11,188 Apams Mra. Со. (Cutler Hammer Mfg. Co., U.S.) Electromotor-controllers and 
like electric *witch.* | 
May 6, 1910. 
11,251 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Telephone 
exchange circuits. "e : 
11,260 Тнокнтом. (John Tefft Clarke, U.S.) Circuit closers. 
11,275 Влкек & LoNosTRETH's. Electric couplines. 
11,277 EversHep & VicNoLES, EvERsHED & PAYNE. 
electrical purposes. * . А 
11,281 McKenzie & Номлмро & Woop. Electric contact makers. 


May 7, 1910. PUN т 
11,294 Согоеснмирт. Production of high frequency currents for use in wireless telegraphy 
and telephony.* | 
11,333 Howarp & Coap. Telephone mouthpieces.* mo 
11,356 Garcin. Dynamo-electric machines. (Date applied for, 8,'5,09.)*T 
11,359 Marconi’s WIRELESS TELEGRAPH Co. & PRINCE. Portable apparatus for 
wireless telegra- hy. . 
11,360 Mancounr's WIRELESS TELEGRAPH Co., BANGAY & Prince. Carrying portable 
motors and dynamos on horseback. 


May 9, 1910. 
Cord grips for incandescent lamp-holders. 
Metallic Aid" i aver ares " | 
| nd controlling electric motors. m 
43 о А of шы for electric machinery. (Addition to Мо, 
15,203 /09.)* 
439 ApAMs МЕС. Co. 
‚494 REID. 


Binding screws or terminals for 


85 CnossLBY & НАМЕК. 
5 KITSEE. 
9 YOUNG. 
7 DAALEN. 


No 


~ 


(Cutler Hammer Mfg. Co., U.S.) Controlling electric motors.* 
Electric clocks. 
May 10, 1910. 


os bein Stage arc “ү 
1, EARSON. Electric switches. А : 
11,569 CHADwicK & CrARkE. Detachable power handle for use on electrical con 
trollers on tramcars, motor cars, trains and the like. se i 
11.582 and 11,583. HEIMANN & SCHAFFER. Working arc lamps 1n п Op? 
incandescent lamps. Addition to No. 747/10. (Date applied for, 2,977, 
10/10/09, 10/1/10.)* | І 
1,600 Bosen. T erminals for electric cables. Pa applied for 23/7 /09.)*t 
FESSENDEN. Telephone transmitters and relays. | è 
Арлдмз Мес. Со. (Cutler Hammer Mfg. Co., U.S.) Alternating-current magnets. 
Telephonic apparatus. * 


GRAHAM. 
May i О 
Faun. Electric lighting of motor vehicles. үз 
‚658 ATKINSON. Guiding apparatus for electric trolley wheels for tramways and the 
like. 
1вулм. Selective signalling. | | 
07 B.T.-H. Со. & Wepmore. Electric switch mechanism. 
В.Т.-Н. Co. (С.Е. Co., U.S.) Electric switches. | Я 
716 Тномзон. Electric furnaces. (Date applied for 13/5/09.) 13/509) 
717 Тномзом & FiTzOERALD. Electric furnaces. (Date applied for, 19, 97. 
718 FirzGERALD. Electric furnaces. (Date applied for, 13/5,09.)*1 


May E 
Kernan. Electric lamp or like switches. TOS 
56 Lacv. Electrical circuit breakers, fuse bridges, cut-outs, distribution boards and 
the like. | | 
Stern. Electrical accumulators. (Date applied for, 12/5/09.)*{ 
BEAVER, SWENDOWER, PREECE & CLAREMONT. Electric cable. 
MAcBRAYNE. Power transmission plants. . ге 
ZWEIGBERGK. Controllers for dynamo-electric machines. d for, 13:591 
EsrELLE. Depolarising agents for electric batteries. (Date applied for, 19.9; 


May 13, 1910. 
Aiken. Controlling electric lights and apparatus theretor. | oe 
CLARK. (Brown Spin-Wright Co., U.S.) Power transmission ea mimos 
SIEMENS Bros. Dynamo Works & PickERING. Armature windings ot ду 
electric machines.* | в 
FESSENDEN. Signalling by electromagnetic waves. (Date applied for, 18/5/09.) *t 
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SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 


DuRTNALL. Electrical transmission of power and speed regulation. 

KILROY & EvERsHED & ViGNCLEs. Starting of electric motors. 

Ericson. Electric Switches. MM 

Martyn. Junction boxes for ise we and oS 

B.T.-H. Co. (G.E.Co., U.S.) lectric heating devices. | . 

SHARMAN. Master switches for radio-telegraph and radio-telephone stations. 

Grote. Arc lamps. 

B.T.-H. Co. & WEDMORE. 
12,048 09.) 2 | 

‚295 LEAKE. Electrical transmission e signals and the like. 

02 and 11.303 Von ZWEIGBERKG. ectric controllers. | : 

Von ZWEIGBERGK. Protection of high-tension direct-current meters in series. 

02 GoppARp. Prepayment electricity meters. 


Electric distribution systems. (Cognate application, 


5 Dawson & Pyne. Control of electric motors. 
482 Davy. Arc lamps. | 
‚539 В.Т.-Н. Со. (С.Е. Co., U.S.) Rectifying apparatus for electric currents. 
540 


LAURIE-WALKER & Вавр со for apes tramcars. 

| OWPER-COLES. Compound anode and cathode bars. — 

Sl PRAE Flexible ЕЕ for electric cables and the like purposes. (Cognate 

lication, 25.920 /09.) | 
NICHOLSON & HicHAM. Forming and transforming cipher messages for tele 
raphic and other purposes, РИ 

IRELAND: Controlling and indicating the condition of control of 
propelled tramcars and other vehicles. 

12.146 VERNiER. Electrical conductors. 

ELECTRIC CONTROL, MACMILLAN & DRYER. | 

SMITH & WATSON. Trolley-heads for electrical tramcars. 

Benkö. Carbon ко ict galvanic elements. 

В.Т.-Н. Co. & HOLDEN. ectric meters. | б: 

ABRAHAM & BRITISH PNEUMATIC RAILWAY SIGNAL Со. Electric relays fo: railway 
signalling and other apparatus. 

WEAVER. Controlline arc lamp carbons. 

14.790 PEARSON. Ironclad electric switches. 

KELVIN & JAMES WHITE (LTD.) Evans 
and other electrical apparatus. 

15.075 MacKenzie. (Sundh Electric Co.) 

REGNART. Electric reflector lamps. | 

Lyness. Contact finger for electrical controllers and switches. Preparation 

Soc. FRANCAISE D'INCANDESCENCE PAR LE GAZ (SYSTEME AJER). тее 7 08) 
of filaments suitable for incandescent electric lamps. (Date applies for, ek 

Brooks & ALSTON. Electric ignition apparatus for internal-comousttOh ет 

JaBuRG. Arc lamps. (Date applied tor, 1;7;08. Originally inclu 
7,471.09.) 

16.292 МЕЗЗЕМЕ & SLAUGHTER. 

16.331 MORRISCN. 


electrically 


Electric switch-operating mechanism. 


& Wilson. Terminals for “ shunts 


Electric circuit closing contacts. 


Arc lamps. | 
Electric transmission tor motor vehicles. 


T4 


16,709 ELE ExrLosivEs Co. & Evans. Electric igniting apparatus for fuses and 
the like. 
16,904 Sig«EgNs-ScHuCKkERTWERKE Ges. Arc lamps. (Addition to No. 15.605 '09.) 
17,106 Munro & RAiLLEss ELECTRIC TRACTION Co. Crossings and junctions for electric 
traction systems. 
17,326 Munro & RaiLLEss ELgCTRIC TRACTION Co. Hangers and the like for electrical 
conductors. 
17,960 FELTEN & GuitLEAUME LAHMEYER-WEgRKE AkT.-GEs. Metal filament lamps. 
(Date applied for. 2/1/09.) 
18.665 VaNpERvELL & MiporEv. Switch mechanism. 
18.808 Weser. Metallic filaments for inacndescence electric lighting. 
18.863 Kraus. Electric pocket lamps. 
21.285 ZscHocKE. Metal filament incandescent electric lamps. 
22,922 oL & HALskE Akr.-GEs. Electrical energy meters. 
/10,08.) 
22.926 SzuBERT. Arc lamps. 
23.302 СиыеЕз & McPreg. Electric fuses for Бато. | 
25.190 PEDERsEN. Transmitting apparatus for electric signalling. ` 
25,542 COMPAGNIE GENERALE RADIOTELEGRAPHIQUE CARPENTIER, GAIFFE, ROCHEFORT. 
Wireless teleerapay or wireiess telephony. (Date applied for, 13/11/08.) | 
25,590 FELTEN & CuiLLEAUME-LAHMEYERWERKE ÁXT.-GEs. Transporting mechanism. 
(Date апрИе4 for, 22/1/99.) 
26.021 Sykes & CcokE. Electric conduit joints and joint boxes. 
26,046 ALLGEMEINE ELEKTRICITATS Ges. Polyphase alternating current commutator 
machines. (Date applied for. 11/11/08.) 
26.266 HARDEN. Electric furnaces. 
26.574 VERNEY,. Electromaenetic couplings. (Date applied for, 16/11/08.) 
(Von Bronk.) 


(Date applied for, 


А 


26.845 HELFENSTEIN. Electric furnaces. 

27,689 AMALGAMATED RADIO-TELEGRAPH Co. 
electrical enerey. 

28.545 ERDMANN. Wireless telegraphic signalling apparatus. 
19 not granted.) 

28.849 Binet & Guenne. Arclamocasines. (Date applied for, 11/12/08.) 

29.239 Gravius. Electrodes for electric arc lamps. (Date applied for 1/7/09.) 

30,579 Тноккомсоор. Polarised relays for selective electric signalling. 


Detection of thermal or 


(Request under section 


1910 SPECIFICATIONS. 


466 Siemens Bros. & Co. & Riser. Telephone receivers. 

3,118 Sremens Bros. & Со. (Siemens & Halske Akt.-Ges.) Telephone exchanees. 

3,400 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Telephone exchanees. 

3.926 LUNDBERG, LUNDBERG & Lunowers. Boxes for switches or other accessories. 

7,019 E & CLAREMONT. Distribution of electric energy. (Date applied for, 

4 99.)+ 

7.211 В.Т.-Н. Сс. (С.Е. Co., U.S.) Telephone systems. | 

7,468 & 7.470 Stene & Со. & Darker. Electric lighting. heating. соойпе and ven- 
tilatine of railway carriaees and «ther vehicles. (Date applied for, 2773-09.) 

7,471 J. Stone & Со. & Darker. Electric lighting. heatine. cooling and ventilating 
systems for railway carriages and other vehicles. (Date applied tor. 27/3/0°.) 


BOOKS RECEIVED. 


(Copies of the undermentioned works сап be had from ТА Electrictan office, post free, 
on receipt of published price, adding 3d. for books published under 33., and 5 per cent, 
for books published nett. Add 10 per cent. for abroador for foreign books.) 


“А Treatise on Electro-Metallurgv." By W. С. McMillan. Re- 
vised hy W. В. Cooper. 3rd edition. (London: Charles Griffin & 
Co.) 123. 6d. net. 

“ General Foundry Practice." 
Constable & Co.) 10s. 6d. net. 

" The Calculus for Beginners." 
University Press.) 6s. 

“Elementary Experimental Electricity and Magnetism.” Ву 
W. T. Clough. (London: Methuen & Co.) 2s. 6d. 

“ The Theory of Ionization of Gases by Collision." 
Townsend. (London: Constable & Co.) 3s. 6d. net. 

“Commercial Year-Book of Leeds Chamber of Commerce, with 
Classified Trade Index of the Members of the Chamber." Edited 
and compiled by the secretary, Rhodes K. Calvert. 

“ Dictionary of Metallurgical and Chemical Machinery, Appliances 
and Material" 2nd edition. (New York: “ Metallurgical and 
Chemical Engineering.") 50 cents. 

“Science Abstracts? Vol. NIUE. Part VIL. No. 151. 
Physics. Section В. Electrical Кшз ing, (London: К. 
№. Spon.) ls. Gd. each. | 

“Handbuch der Telephonie." Ву Dr. 
edition. Edited by Ing. Johannes Zacharias. 
Hartleben.) M.12. 

“ Travaux du Laboratoire Central D'Electricité." 
1905). (Paris: Gauthier-Villars.) 

^ Die Dampfturbinen." By A. Stodola. 4th edition. (Berlin: 
Julius Springer.) M.30. 

^ Die Herstellung von Hochprozentigem Ferrosilizium in elek- 
trischen Ofen." By W. Pick and W. Conrad. (Halle-a-5. : Wilhelm 
Knapp). 

* Encyclopédie Electrotechnique " : ** Les Machines Electriques." 
By Г. Barbillion. “Те Courant Electrique." By Eng. Vigneron. 

. Magnétisme and Electriomagnetisme.” Parts I. and И. By Eng. 
Vigneron. (Paris: L. Geisler.) Fr.2.50 each. 

“Schriften des Naturwissenschaftlichen Vereins für Schleswig- 
Holstein." Vol. XIV. Part IL. (Kiel: Lipsius & Tischer.) М.4. 

“ Das Elektrische Kabel." By Dr. Phil. C. Ваш. 2nd edition. 
Berlin: Julius Springer.) М.12.` 

“ Elektromotorische Antriebe für die Praxis bearbeitet." Ву В. 
Jacobi. Vol. ХУ. of * Oldenbourgs Technische Handbibliothek." 
(Berlin: R. Oldenbourg.) М8. 


By W. Roxburgh. (London : 


By J. W. Mercer. (Cambridge 


By J. S. 


Neetion А. 
& F. 


Robert Weber. 2nd 
(Leipzig: A. 
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COMPANIES’ MEETINGS AND REPORTS. 
nea - 
BARBADOS ELECTRIC SUPPLY CORPN. (LTD.)—At the statutory meet 
ing on Wednesday Мг. L. W. Hawkins stated that the electric lighting 
order to acquire which the company was formed was sanctioned by both 
branches of the Barbados Legislature in May. The reports from the 
company's manager and the consulting engineer as to the demand for 
electrical energy were encouraging. "The greater part of the plant and 
materials required for the equipment of the undertaking had been 
ordered. А site had been secured, and it was anticipated that construc- 
tion would shortly commence. 


BROWN, BOVERI & CO., (BADEN) A.G.—The net profit for the past year 
was 2,142.122 fr., against 2,752,809 fr. in the previous year, and a 
dividend of 8 per cent., against 11 per cent., was declared. The directors’ 
report states that in spite of some revival in demand prices fell steadily 
throughout the year, and are still unsatisfactory. Every order is keenly 
fought for, and quotations are approaching levels which leave no margin 
of profit. The German market is particularly bad in this respect. The 
prices of steam turbines are poor. and the company have curtailed their 
output in the department. "The French branch of the company has just 
received an order for six 20,000 н.р. turbines for the generating station 
in Paris. The company is engaged in working out simpler and cheaper 
models, which they think will prove satisfactory. Little or no progress is 
being made with the electrification of the Swiss railways, and but few 
generating stations are now being erected in Switzerland. The Prussian 
State Railways have ordered one of the company's electric locomotives 
and have shown great interest in their single-phase a.c. system, which is 
being largely adopted by mining companies. 

CENTRAL LONDON RAILWAY CO — At the mecting last week the chair- 
man (Sir Henry Oakley) said that during the past half-year their business 
had gone on steadily. They had earned £4,597 more and had saved in 
working £1.974. They had recommended 3 per cent. on ordinary stock 
and 4 per cent. on preferred ordinary stock, after providing for the 
interest оп debenture stock, and they carried forward £40.000 for the 
dividend for the first half-year on the deferred stock. They were, there- 
fore, for the time. in a happy and comfortable position. They were 
gaining slowly. "They had carried an increased number of passengers 
(1,675,787) in the half-year, but as the fares were so small it took a great 
many millions of passengers to earn a substantial sum. The increase in 
the number of through-booked passengers to and from their line and other 
tubular lines was encouraging. They carried 420,000 more through- 
booked passengers in the last six months than in the corresponding period. 
The penny passengers had increased by 2,290,390. They charged 14. for 
three stations, and the policy adopted had certainly developed a large 
local traffic. They had gained nearly 9 per cent. in passengers, but only 
2 per cent. in money. Their capital expenditure was partly in replacing 
the original wooden platforms with stone and improving some of their 
machinery at Shepherd’s Bush, so as to lessen, as far as possible, the cost 
of working and generating power. 


ELECTRIC WELDING CO. (LTD.)—The accounts for the year ended Nov 
30 show a loss of £2.028 (including £1,176 for debenture interest). in- 
creasing the debit to balance of profit and loss account to £31,458. 


GREAT CENTRAL RAILWAY CO.—4At the meeting on Fridav the chair- 
man (Sir Alex. Henderson) said that there was a moderate increase in 
the number of passengers carried, though a larger increase had becn an- 
ticipated in view of the improved business of the country. He had 
reason to believe that improved telephone service had affected railways, 
as journeys upon business by rail had become less necessary than for- 
merly. There had been an increase in the number of season tickets 
issued, and a total increage under the head of passengers of £8.888.. There 
were also increases in goods, parcels and minerals. [n regard to the 
Altrincham Нас, which was a joint line belonging to the L. & N.W. and 
GC. Cos., they had for some time past been considering with the L. & 
N.W. Со. whether it would be advisable to electrify the line. They had 
not vet quite decided what to do. The proprietors knew perhaps 
of the success which had attended the efforts of the Brighton line 
to get back traffic which had been taken by the tramway company, and 
it might be that other companies would follow suit. 


HENDON ELECT IC SUPPLY CO. (LTD.)— Àt the recent meeting it was 
reported that the result of the working for 1909 was a credit balance of 
£1,095. Is. 7d., and after providing for interest and taking into account 
the debit balance from the previous vear(£1.479. Ys. 3d.), the total debit 
was £1.070. 9s. 34. On Dec. 31, 1909, 830 houses (with 23,055 33- watt 
lamps) were connected (against 343 houses and 12,058 33-watt lamps in 
1908, and applications were in hand for 287 houses with 5,123 lamps. 


HONG KONG & SINGAPORE TRAMWAYS.—At the recent meeting 
of the Yangtse Valley Co. (Ltd.) the chairman (Mr. Edmund 
Davies) said the company's principal interest remained in the Electric 
Traction Co. of Hong Kong. and. owing to the proposals passed by the 
shareholders in that company, the nominal value of the shares which the 
Hong Kong Company held would be reduced from £1 to 55. each, and the 
debenture issue of the company would be increased from £195,000 to 


| £205,000, as it was necessary to raise additional capital to provide further 


rolling stock and a site for the erection of.car accommodation. The re. 
ceipts show satisfactory increases, and from Jan. 1 to July 16 they were 
to $268,824, compared with $244.610 in the same period last vear. 

The receipts of the Singapore Electric Tramways from Jan. 1 to July 16 
were $277,452, comparing with $269,470 for the corresponding period of 
last усаг. 
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LIVERPOOL OVERHEAD RAILWAY CO.—4At the meeting on Tuesday 
‘Sir Wm. Forwood said the directors were gratified in being able to pro- 
duce a slightly more favourable report for the past half year. The expen- 
diture of the half year had been reduced by £524, and with an increased 
‘revenue of £824 there was an improvement of £1,348. The directors had 
‘been able to pay the 5 per cent. dividends on both classes of preference 
shares, leaving £5,916 to be carried forward. That was the first time 


since 1907 that they had been able to pay a dividend for that half-year on 
the second preference shares. 


LONDON, TILBURY & SOUTHEND RAILWAY CO.—4Àt the meeting last 
week the chairman (Mr. А. L. Stride) said that electrie traction was 
very satisfactory, and 41,000 additional car- miles had been run. It was 
thought they had done well in 1909, when they ran a service at 2-77d. per 
car-mile; but for the half-year just ended the car-miles were run at 
2-39d., or 2ths of a penny per mile less cost than last year. 

METROPOLITAN DISTRICT RAILWAY CO.— At the mecting onWednesday 
the chairman (Sir Geo. X. Gibb) said that they had carried 36,000,000 
passengers during the past half-year, or an increase of 3,250,000: the 
passenger receipts were £280,000, an increase of £26,000 (about 1034 per 
cent.) The average receipt per passenger has been 1364. The season 
ticket revenue continued to show a good increase (£8,389. ог 295 per 
eent.), and the increase of trafic was again general throughout. the 
system. They had had an increase at practically every station except a 
few of the stations on the east side of the City. 


The working expenses 
show a decrease of 3! per cent. 


Train. working showed a decrease, 
mainly due to the very large saving in the cost of electric current. On 
the last occasion he mentioned that they were arranging an alteration of 
the supply agreement in regard to the depreciation fund. 
house depreciation was originally arranged on the basis of 22 per cent. on 
the total capital expended, including machinery, land апа buildings. 
Now that the depreciation fund amounted to £148,000, it was plain that 
the figure set aside was substantially in excess of any reasonable caleula- 
tion for depreciation. Therefore, they had arranged, with the sanction of 
the trustees for the power house debentures, that in future the amount to 
be set aside should be a fixed sum of £20,000 per annum instead of an 
average of about £35,000 per annum at present. The main factor in the 
saving was that they had got rid of the Westinghouse steam turbines 
that were originally installed at the power-house, and had installed in 
their places Parsons! steam turbines which were giving most excellent 
results. The cost of coal had not contributed to the saving, because 
in the half-vear the average price of coal had been slightly higher than 
in the corresponding period of 1909. With regard to train working, the 
net result was a decrease of £1.500, and the total working expenses showed 
a net decrease of 54.765. After dealing with the various items in the 
accounts he gave а sketch of the steady progress made during the last 
44 years. Their capital account now showed a credit of £99,980, the 
renewal reserves amounted to £30,452, and there were unissued Prior 
Lien Debentures which could be issued for any necessary expenditure. 
Therefore, they might regard the financial position of the company 
with equanimity. In the last nine years the District Co. had been saved 
from wreck, and he could say with confidence that, except with regard to 
the rolling stock—which he did not like to permit himself to praise—the 
proprietors possessed one of the finest underground railways in the world, 

MIDDLETON ELECTRIC TRACTION CO. (LTD.)—At the recent meeting 
it was reported that the revenue for 1909 was £17.273 and the expenses 
(including £2,000 for debenture interest and £1.000 for renewals) £15,680. 
The balance was £1,593, added to £1,507 brought forward. 

PEARSON FIRE ALARM (LTD.)—The report for 1909 states that there 
avas а profit on sales, rent of installations, &c., of £5,105, against. £5,964 
in 1908. After meeting expenses, paying debenture interest, &c., and 
allowing for depreciation, &c., there was a deticit of £2,677, against £39 

n 1908. 7 

TYNESIDE TRAMWAYS & TRAMROADS CO.— At the meeting on Tues- 
dav the chairman (Dr. J. Т. Merz) moved the adoption of the directors’ 
report. for the half year ended June 30, which stated that the profit was 
£3.650. 5s. 5d., which, with the balance forward (£521. 5s. 4d.) made 
$4.177. 10s. 94. Deducting interest, &c. (£1.033. 2х. 114.), the available 
balance was £3,144. 7s. 104. After paying preference dividend the 
directors recommended a dividend on the ordinary shares at the rate of 
1 per cent. per annum, and £643. 13s. 8d. is carried forward. The traffic 
receipts showed an increase for the half-year of £145. 9s. 114. 


— —— 


The power- 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 

С. Н. HARE & SON (LTD.) (110,911.)—Reg. July 21, capital £12,000 
in £1 shares, to carry on the business of mechanical, electrical, sani- 
tary, lighting. heating, water-supply, civil and general engineers, &c., 
and to adopt an agreement with the Caribonum Со. (144. ›, Sophia В. 
Hare and F.C. Hare. First directors, Е. C. Hare, Sophia В. Hare and 
C. Н. Mortimore, №. Clark and J. M. Evans. 

JOHN RATTRAY & SON (LTD) (7,609)—Reg. in Edinburgh, on 
July 12, capital £4.000 in £1 shares, to take over the business of gas- 
fitters and electrical engineers, &c., carried on by John Rattray & Son, 
Glasgow. Private company. First directors, G. McKinlay and H. В. 
Hayes. 

M. & G. TRUCK & ENGINEERING CO. (LTD.) (111,131.)—Reg. Aug. 2, 
capital £5,500 in 5,000 preference shares of £1 each, and 10,000 ordinary 


shares of ls. each. to carry on the business of electric and tramway, 
railway, constructional and general engineers as formerly carried on by 
Mountain & Gibson (Ltd.) at Elton Fold Works, Bury, and to adopt an 
agreement with Hobdell, Way & Co. Private company. First directors 
W. F. Hobdell (chairman) and I. E. Winslow (both permanent). 

Т. Р. SYND. (LTD.) (111,205.)—Reg. Aug. 6, capital £2.000 in £] 
shares, to carry on the business of manufacturers of and dealers in and 
agents for metal filaments for electric lamps, electricians, electric lamp 
and aecessory manufacturers, suppliers of electricity, &c.. and to adopt 
an agreement with the Deutsche Glühfahdenfabrik (Berlin), R. Kurtz 
and Dr. F. Eisner (the partners therein), and others. Private company. 
First directors, E. C. Churchword, Dr. Е. Eisner, J. Wertheim and T. Е. 
Wilson. Reg. office, 341-5, Birkbeck Bank Buildings, London, W.C. 

TITAN ELECTRIC CO. (LTD.) (111,191.)—Reg. Aug. 5, capital £80,000 in 
7,998 shares of £10 each, and 20 shares of £1 each, to carry on the busi- 
ness of engineers, &c., and to adopt an agreement with N. de Szepezyuski 
for the acquisition of a business of manufacturers of electric batteries 
and accessories. Reg. Office, 792, Salisbury House, London Wall, Е.С. 


STATUTORY RETURNS. 


CALLENDER'8 CABLE & CONSTRUCTION CO. (LTD.)—In retum to 
July 18 capital is £500,000 in 60,000 ordinary and 40,000 preference 
shares of £5 each. 35.000 ordinary and 40.000 preference shares taken 
up. £5 per share called up on 15.000 ordinary and 40.000 preference. 
£275,000 paid. £100,000 considered as paid on 20,000 ordinary. Mort- 
gages and charges, £300,000. 

EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD)—In retum 
dated May 25 capital is £600,000 in £10 shares. 
£600,000 paid. Mortgages and charges, £199,500. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 


By return, dated May 20, capital is stated at £3,010,000 in £10 shares. 
АП shares taken up and paid for in full. 
£752,400. 


LEEDS ELECTRIC CO. (LTD.)—Return to May 20 gives captial £10,000 
intl shares. 6,104 shares taken up. £2,800 paid and £3,304 considered 
as paid. Mortgages and charges, nil. 

SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—Return dated 
March 29 gives capital as £260,000 in 65,000 shares of {4 each. All shares 
taken пр. £260,000 paid. Mortgages and charges, £100,000. 

WEST COAST OF AMERICA TELEGRAPH CO. (LTD.)—Return to May 24 
gives capital as £132,520 in 53,008 shares of £2. 10s. each. 42,008 shares 
taken пр. £2. 10s. per share called up on eight. £20 paid. £112,500 
considered as paid on 45.000. Mortgages and charges, £1 70.000, 

WESTERN TELEGRAPH СО. (LTD.)—According 
May 25 capital is £2,500,000 in £10 shares. 
£10 per share called up on 130,000. 
sidered as paid on 77,930. 


All shares taken up. 


Mortgages and charges, 


to return dated 
207,930 shares taken up. 
£1,300,000 paid. £779,300 con- 
Mortgages and charges, £815,175. 


MORTGAGES AND CHARGES. 


G. W. CLARKE & CO. (LIVERPOOL) (LTD.)—Particulars of £1,000 
debentures, created July 12, have been filed, the whole amount being 
now issued. Property charged: Company's undertaking and property, 
present and future, including uncalled capital. No trustees. 

І. T. C. (LTD.)—Particulars of £3,000 debentures, created April 23, 
have been filed, the whole amount being now issued. Property charged: 
Company’s undertaking and property, present and future, including 
uncalled capital No trustees. 

RAIL-LESS ELECTRIC TRACTION CO. (LTD.)—Issue on July 20 of £750 
debentures, part of a series of which particulars have already been 
tiled. 


—--——— 


СТТҮ МОТЕЗ. 

MEMORANDA (Aug. 11).—Bank rate 5 per cent. (since June 9, 1910). 
Price of silver, 24:4. per oz. Consols 80$ —811 for money; 81—84 
foraccount. Consols Pay Day, Sept. 1; Stock and Shares Continuation 
Days, Aug. 29 and Sept. 13; Ticket Days, Aug. 30 and Sept. 14; Pay 
Days, Aug. 12 and 31 ; Mining Shares Carry Over Day, Aug. 26. 

PRICES oF METALS (London).—Copper, cash, 554: three months, 
564. Lead, English. 123—15; foreign, 125—191.  Spelter, 22). 
Tin, English, 150\—1521; foreign cash, 1524; three months, 1523, 
Iron, Cleveland, cash, 49/11, three months, 50/8. 


COMPANY REGISTF ATIONS IN 1910.— The last issne of the “ Investor's 
Guardian " contained a review of the company registrations of the first 
six months of 1910:— The number of companies registered (3,744) created à 
record, and, compared with thetirst six months of 1909, showed anincrease 
of 31 percent. The capital was £131,323,000, а sum more than double 
the average of the past five years. The capital of the rubber companies 
registered was £36.628,000 and of the oil companies £24,880,000. Mining 
registrations also show revival, the capital being the largest for five years. 
Engineering registrations have been steady, but electrical enterprises are 
still very depressed; motor and carriage registrations have also dropped 
to the lowest level. 

METALITE (LTD.)—It is announced that the first batch of letters of 
allotment and regret for the recent issue of capital by this company 
has been posted. 

WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.)—The 


directors have decided to pay an interim dividend at the rate of 9 per 
cent. (less tax) in respect of the half-year ending July 31. 
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NOTES. 


SICHERE 
International Electrotechnical Commission. 

THAT the deliberations of the International Electro- 
technical Commission have so far been productive of but 
small results, at any rate of a practical nature, is doubtless 
largely due to the comprehensive nature of the Commission, 
most of the important countries of the world being now 
represented at its Conferences. Progress, however, is never- 
theless being made; and from our report of the proceedings 
at the unofficial Conference held at Brussels last week it will 
be seen that several decisions of considerable importance to 
electrical engineers are likely to be reached at the formal 
meeting of the Commission next year. In fact, the pro- 
ceedings were so harmonious that the various proposals 
discussed will probably be adopted, without any serious 
alterations, by the various national Committees, and 
further matters will, doubtless, come up for consideration 
.8t the formal meeting next year after these proposals have 
been officially promulgated. 

Е: 

ONE of the most important subjects dealt with by the 

members last week was the question of symbols. The 
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great disparity shown in those adopted by authors in 
different countries, and even in the same country, leads 
to much confusion, so that uniformity is much to be 
desired. In this connection it will be seen that, besides 
suggesting definite principles as to the use of capital, 
small and script letters, and in the use of the suffix 
“әп,” the Conference proposed the adoption of eight 
symbols, subject, of course, to the approval of the 
various Committees and of the ofticial delegates next year. 
It may at first seem curious that м із not included in 
the list of symbols, as it is practically universally used to 
denote permeability, but in view of the fact that its use in 
this connection will probally continue, and that it would 
form an exception to a principle likely to be introduced at a 
later date—viz., that Greek letters should be reserved for 
angles—it was considered desirable to omit » from the 
list of symbols at present suggested. The proposed adop- 
tion of a standard direction of rotation for vectors is also 


_worthy of note. We believe that opinion generally favours 


the anti-clockwise direction, which is in keeping with 
trigonometrical notation, although several writers have 
adopted the opposite method of representation. 


еее 


ONE result of the unofficial Conference is that the full 
meeting of the Commission, which it had been arranged 
should be held at Berlin next year, will probably take place 
at Turin at the same time as the Electrical Congress which 
is to be held in connection with the Turin Exhibition. Mem- 
bers of the Commission will appreciate the courtesy of the 
German Committee in falling in with the proposed altera- 
tion in the place of meeting. An Electrical Congress is 
frequently associated with an international exhibition, but 
does not usually receive adequate official recognition; it 
is to be hoped, therefore, that co-operation will be possible 
between these two electrical bodies,to the advantage of both. 

— à 

WE may also draw attention to the fact that a special 
invitation was issued to the secretary of the Engineering 
Standards Committee to be present at the meeting last 
week. In this connection, it will be remembered that 
Sir JOHN Gavey and Dr. В. T. GLAZEBROOK were 
recently nominated to represent the Engineering Standards 
Committee upon the British Committee of the Electro- 
technical Commission. This is extremely gratifying, for 
it evidences a desire on the part of the British Electro- 
technical Committee to work in harmony with the Engi- 
neering Standards Committee, It may therefore be pre- 
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sumed that the excellent work already carried out by the 
Electrical Section of the latter body will be of great utility 
in forming the basis of the recommendations of the British 
section of the Commission when electrical machinery 
is under consideration. Moreover, it should further the 


recognition of the work of the Engineering Standards 
Committee. 


The Association of Consulting Engineers. 

THE chief bone of contention at the present moment in 
regard to the formation of the Association of Consulting 
Engineers is the question of qualification for membership. 


For the moment, membership is restricted to those who are 
corporate members of the Institution of Civil Engineers 
and also of the institution representing the particular 


branch of the profession in which they practice. In our 


correspondence columns this week Mr. Н. Laws WEBB 


questions the wisdom of such а rule, and this point has also 
been raised in other quarters. On a previous occasion we 
have expressed the view that any such rule would not be 
rigorously enforced, and we think it is only necessary for 
us to refer our readers to the official memorandum published 
last week, wherein it is stated that “at present” the mem- 
bership is confined to those so qualified, for confirmation of 
our views. Mr. WEBB very rightly states that the man 
who has spent his life in some special line of work is better 
qualified than the average corporate member of the 
* Civils”; and we do not doubt that this point is in the 
minds of those most closely connected with the new Asso- 
ciation. Obviously, the specialist should be welcomed by 
the Association; we would go further, and say that the 
specialist should give his whole-hearted support to the 
movement, for it is only by unanimous co-operation that 
the greatest benefit will result, and the profession of con- 
sulting engineering be given a proper status in this country. 


[к only the critics of the rule in question will look at 
the matter broadly, we think they will find some wisdom 
in the course that has been followed. Reading between 
the lines of the official statements, it will be gathered that 
the required qualifications were so framed in the first 
instance as to make selection, or rejection as simple as 
possible. It may be contended that the experience and 
examination required by the “Civils” really count for 
very little in such a case. There may be some truth in 
this contention; but, in combination with other quali- 
fications, they postulate a certain breadth of training, and 
the fact remains that most of the leading consultants arc 
corporate members of the “ Civils.” 16 should be remem- 
bered that the formation of a society of this kind is not an 
easy matter, and that the elected committee have barely 
got to work. It would have been a fatal mistake to begin 
with а low standard, whereas to begin with a high 
standard (even if somewhat arbitrary), and then to adjust 
matters so that no injustice is done, is by far the safest 
course. For the success of the Association it is essential 
that the whole body of members should be satisfied that 
the members admitted are in every sense desirable; and, 
in working towards that ideal, we think the provisional 
committee were wise in adopting a rule which can, and 


must, be relaxed as soon as the Association gets into 
working order. 


Brussels Exhibition Fire. 


THE latest reports from Brussels as to the cause of the 
recent disastrous fire at the International Exhibition afford 
a complete refutation of the early report that the con- 
flagration was of an electrical origin. The well-worn phrase, 
“the fusing of an electric wire,” has been given very little 
prominence in the daily papers, and they must be com- 
plimented upon the exercise of a reserve which can only 
be characterised as remarkable, particularly in view of the 
magnitude of the electrical installation at the Brussels 
Exhibition, and the necessarily temporary nature of 
all the work. This reticence was, however, not 
imitated by our gas contemporaries, who, accepting a 
hurried and meagre report, announced to the skies the 
dangers of electric lighting. We deal with the details of 
the fire in another column, and it will be seen to reveal a 
sad, not to say criminal, lack of organisation in the 
Exhibition Fire Department, while they hint strongly at 
extreme laxity in the enforcement of the regulations 
regarding smoking in the buildings. 

aren 

IT is unfortunate that such heavy 10:3 has been inflicted 
on British exhibitors, especially as the majority of them 
had been persuaded to exhibit in the British section by the 
efforts of the Board of Trade Exhibition Department. 
The Commissioner-General, Mr. WINTOUR, and his assistants 
are to be commiserated on so untimely an end to their 
splendid efforts in making a thoroughly representative 
collection of British industrial and art exhibits, Still, the 
disaster has its lessons, dearly as they have been pu:- 
chased. One of the most important of these, and one 
which strongly impresses itself upon us, is the folly—it 
can be given no other name—of massing the exhibits of a 
number of countries into what is virtually a single building. 
The Belgian, French, British and Italian exhibits wer? 
under cover of a contiguous series of buildings, and an 
outbreak of fire, unless promptly dealt with, would, as it 
has done, involve the entire series of structures. Absolute 
independence їз the only safe plan upon which buildings 
should be laid down in exhibitions. The Germans adopted 
this method at Brussels, and their entire exhibit, self- 
contained and practically standing in its own grounds, 
remains to-day a striking monument either to their good 
luck or good judgment—more probably the latter. Had 
the British section been similarly dealt with there would 
be no national loss to mourn at this moment, and on 
parsimonious Government policy to deplore. However, 
no such calamity must overtake the British section 
at the Turin Exhibition to be held next year, and no 
doubt the Commissioner-General will see that there is 
no possibility of it. 

Street Lighting in Westminster. 

IT will be remembered that & month or two ago the 
Westminster City Council entered into fresh contracts 
with the Gas Light and Coke Company for the illumina- 
tion of certain streets within the city area. Мові of these 
streets are already lighted by gas, but one, Regent-street, 
has for some time been illuminated by a modern type ot 
flame arc lamp. The electricity supply authorities were, 1t 
is true, also asked to tender for the lighting of the areas 
concerned, but the prices sent in by them were consider- 
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ably higher than those of the gas companies for an equal 


candle-power, and on these grounds, therefore, the tenders 
were not successful. At the time we went carefully into 
the question and formed the opinion that the prices quoted 
by the gas company not only left them no margin of profit 
but would involve them in a heavy loss—only 54d. per 1,000 
cubic feet being charged for gas, or about one-fifth of the 
standard price. It was evident, in fact, that they were deter- 
mined to retain the street lighting at all costs, and to do 
this were willing to expend a large sum on what was really 
a form of advertising. These conclusions have turned out 
to be well founded, and during the last few days inspired 
paragraphs have been appearing in the daily papers stating 
that gas is to supplant electricity as a street illuminant in 
the business thoroughfares of the City of Westminster, 
except in the parish of St. George's, Hanover-square, 
and that this supersession is due to the fact that gas 
is from 30 to 50 per cent. cheaper than electricity. The 
insidiousness of these statements is evident; obviously 
it is not possible to supplant what was never there. In 
the whole area referred to something less than 100 arc 
lamps are to be removed in favour of gas, and, further. 
this form of lighting is only from 30 to 50 per cent. 
cheaper than electricity when the priees given in the 
Westminster tenders are taken as a basis of comparison. 


E cd 


А paragraph of the kind mentioned above, appearing in 
a widely read daily paper, is likely, and is probably 
intended by its inspirers, to cause а good deal of harm to 
the progress of ele:tric lighting. It is, therefore, well that 
supply engineers and others who cater for public needs in 
the matter of electric light should be acquainted with the 
real nature of the campaign now being conducted by the 
gas interests, and should be prepared to controvert 
with figures such statements as those to which we have 
called attention. Our gas friends desire to have it 
both ways. They are willing, and are being allowed, to 
light Regent-street and Piccadilly with high-pressure gas 
at a wholly unremunerative price purely for the sake of 
advertisement. At the same time they wish it to be 
believed that they are doing this work at a profit, and are 
consumed with anxiety to persuade an unsuspecting public 
that some recent wonderful inventions in gas mantles 
have made this possible. But the “ unsuspecting public” 
must be disillusioned. It is the duty of all who wish to 
further the cause of electricity supply to adopt for the 
nonce the role of the Ancient Mariner ; and under those 
ghastly mantles which, unfortunately, we shall soon 
see in Regent-street, inform the world at large that this 
wonderful illuminant, of the supposed cheapness of which 
‘we hear so much, is only cheap when the customer is the 
street authority, and is both inefficient and expensive to 
the private individual. | | 
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Multiple Reflections of Short Electric _Waves.—In 
® recent issue of the “ Phvsical Review” Messrs. Г. E. 
Woodman and H. W. Webb describe an investigation of the 
multiple reflections of short electric waves between two or 
more reflecting surfaces. The conclusions reached are sum- 
marised as follows :—(1) A Righi vibrator of small dimensions 
mounted with no oil holder surrounding the balls and with 
as little dielectric as possible in front of the aperture of the 


mirror and placed at the focus of a paraboloid of revolution acts 
very nearly like a point source and gives very nearly a parallel . 
beam of energy. (2) The tuning curves as well as the wave- 
length curves show that the radiation from a Righi vibrator 
consists of a short spectrum of wave-lengths, and that the 
maximum on the tuning curves is governed within the limits 
of this spectrum bv the peculiarities of the receiver. (3) The 
non-selective receiver is far superior for all work involving 
the determination of wave-lengths or the tuning of resonators 
pasted on screens and placed in the path of the incident energy. 
(4j The intensity of the transmitted and reflected energy 
passes through a series of maxima and minima as the distance 
between the reflecting surfaces is increased through a small 
number of wave-lengths (this agrees well with the theory 
as worked out for optics). (5) А screen of resonators acts 
like a selectively reflecting surface for waves very nearly in 
resonance with the resonators. This was tested bv deter- 
mining the wave-length of the transmitted beam as well as 
of the reflected beam. These were found te check at least 
qualitatively with what one would expect from a considera- 
tion of an assumed emission curve for the vibrator combined 
with an assumed transmission curve for the screen of resonators. 
(6) With a tuned receiver ertra-transmission may be expected 
for plates of glass of the proper thickness and of the proper 
dielectric constant and for wave-lengths within proper limits. 
(7) The transmittivity of a glass plate of a given thickness 
and given dielectric constant depends upon the wave-length 
of the incident energy. (8) The change of phase due to re- 
flection is not & constant, but varies with the length of the 
resonators pasted on the reflecting surface. 


Electric Traction in Pittsburg.— Following on his report 
on this subject. a summary of улей was published in our issue 
of August 5th, Mr. B. J. Arnold ^з now issued some further 
notes after a consideration of the various problems involved. 
The questions discussed are mostly to do with traffic, and 
include the anthor’s view on how best the municipal autho- 
rities, the public and the tramway сотропу can work together 
to obtain the most satisfactory service. His conclusions are : 
The public should learn to recognise that empty seats cost 
as much to operate as occupied seats, that à seat for every pas- 
senger during the rush hours must mean the curtailment of the 
service during the non-rush hours, and that new cars and new 
tracks cannot be furnished until the old rolling stock has been in 
service a reasonable length of time. The company should 
adopt the policy of trving continually to please the public, 
and should arrange their schedules and routes to accommodate 
the greatest number. If the best service can be rendered by 
establishing through routes and giving transfers, these methods 
should be adopted in an effort to increase gross earnings by 
making it easy to ride. The municipal authorities should 
co-operate with the company on street traffic regulation, 
widening the streets where necessary and issuing permits for 
extensions and new connections which are absolutely necessary 
for the best routing system. Unnecessary taxes and the burden 
of paving maintenance should be removed in the interest of 
allowing more money for better service. The property owner 
should recognise that the general prosperity of the entire dis- 
trict is not only vital to him but to others, and that routes and 
extensions cannot be controlled for his particular benefit. The 
financier must realise that the day for exploitation of estab- 
lished enterprises has passed, and that the fixed charges on 
such properties must be reduced to & fair return on the actual 
Investment. New capital which is absolutely necessary for 
the continued life and usefulness of any public utility must be 
furnished, and this flow of new bleod should be supplied in 
advance of actual needs, if it 1s to have a strengthening in- 
fluence on the system. Economy and a continuation of an 
equitable balance dictates efficient management, and the 
setting aside out of earnings each vear of а fund to provide 
for renewals. These conclusions are not unworthy of general 
attention in this country, where the tramway company is too 
often bled by the local authority, and the service conducted 
irrespective of the requirements of the public. 
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Constantinople.— The Chirket-i-Hairie Co., of Constanti- 
nople, have decided to rebuild and re-equip their shipbuilding 
vard and engineering works, to bring them up to date. The 
new buildings wil cover an area of some 12,000 sq. yds. 
Two new slipways are to be erected in the yard, and 
new machine tools to be installed throughout, including two 
20-ton overhead travellers and some 40 to 50 electric motors. 
The whole of the works will be electrically driven while the 
vard will be electrically illuminated. Gas engines and gas 
producer plant will be installed, and the whole of the equip- 
ment is to be ordered from England. 


Accidents іп Mines.— The annual report for the year 1909 
of Мг. В. A. S. Redmayne, Chief Inspector of Mines, which 
was issued last week, shows that the total number of fatal 
accidents in the coal mines of the United Kingdom last vear 
was 1,182, compared with 1,138 in the vear 1908. "These 
accidents involved the loss of 1,453 lives, as against 1,308 in 
the previous year. Only 11 of the accidents, involving the 
death of 13 persons, are attributed to electrical causes. Elec- 
trical accidents are accountable only for about 1 per cent. of the 
total number of fatalities, and in all cases they occurred under- 
ground. The number of deaths in 1908 due to electricity 
was 15, four of these being above ground. Last year’s elec- 
trical fatalities therefore show a decrease of two compared 
with those of 1908. Аз regards non-fatal accidents, 153,306 
persons were disabled for more than seven days, compared 
with 141,851 in the previous year. Of this large total, elec- 
trical causes account for 38 cases of injury to persons working 
underground, and in 18 cases to workmen above ground, the 
figures for last year being 22 and 12 respectively. Тһе pro- 
portion of accidents attributable to electricity is therefore 
0:4 per cent. In the case of metalliferous mines, no fatal 
accidents and one instance of injurv are stated to be due to 
electricity, the total number of accidents in this class being 
40 killed and 1,434 persons injured. The third heading 
under which accidents are classified is “ In and about quarries ” ; 
84 deaths and 4,856 cases of injury are recorded, electricity 
being in no instance responsible. | 


On the Decrease of Velocity of the 8 Particles on Passing 
through Matter.—Mr. W. Wilson recently discussed further 
details of this subject before the Royal Society, having in a 
previous Paper shown that the velocity of f2-particles suffered 
an appreciable decrease on passing through matter. The 
present experiments were undertaken with a view of directly 
confirming this result. Homogeneous beams of rays were 
separated by means of a magnetic field from a heterogenous beam 
given out by the active deposit from radium. These homo- 
geneous rays passed into another magnetic field, where their 
velocity was measured. Sheets of aluminium were then placed 
in the path of the rays between the two fields, and the velocity 
of the emergent rays was found to have decreased by an appre- 
ciable amount. From consideration of the law of absorption 
found to hold for homogeneous rays, the decrease of velocity 
of the rays as they passed through matter could be calculated, 
and was found to agree with the results obtained experimentally. 
The results obtained were in agreement with the equations 
E=k(a—z) and E?=k’(a’—2), where E was the energy of the 
rays, x the thickness of the matter traversed and К and a con- 
stants. The agreement was rather better in the former case 
than in the latter; but the range of velocities considered was 
not sufficient to differentiate sharply between them. Although 
the change in velocity observed was only from 2:85 х 1010 to 
2-25 x 1010 cm. per second, yet the change of the properties of 
the rays with respect to absorption was very large, the absorp- 


tion coefficient of the former being 4:97! cm., while that of the 


latter was 35-27! cm.. 
Gable Interruptions. 


Date of Interruption. 
Assab —Perim 


ТОЛК КТ ЛО July 8, 1909 
Malta Tripoli еее аа April 20, 1910 
Reunion —Mauritius ..,................л......... May 20, 1910 
Latakia—Palura _.................................5в.. May 26, 1910 
Obock —Djibouti sd soos uo eta о v RE ES PEST June 24, 1910 
Bonny—Duala _......,,.,......‚......................... Aug. 3, 1910 
Нопа-Копе —Масао................. .................. Aug. 16, 1910 


Commission was held at Brussels last week. 


proposals have been put forward for consideration by the various 
committees. 


Electric Power on the Rand.—In a recent issue the 


“Transvaal Leader” gives some particulars of the power 
station being erected at the Rosherville Lake for the supply of 
electrical energy and compressed air to the mines of the Eck- 
stein and Rand mines groups. 
when completed will be the largest turbine installation in the 
world, its capacity being about 106,000 н.р. 
13 to be made of compressed air and huge pipe mains for the 
transmission of the air are being laid. Each of the four tur- 
bine-driven compressors will deliver about 600 cubic metres of 
air at а pressure of 140]b. per square inch, whilst the five 
A.E.G. turbo-generators will each be of a capacity of 
2,500 k.v.a. at 5,700 volts. 
are being installed in each of the three boiler houses, which are 
situated at right angles to the engine room, whilst eight 80 ft. 
chimney stacks have been erected. 
supply of electrical energy will be available bv the end of the 
present year, and several of the mines will by that time be 
'ready for electrical operation. 


Current Topics. 


It 1s stated that the station 


Considerable use 


Eight Babcock & Wilcox boilers 


It is expected that a 


Subjects of current interest dealt with in this issue include 


the following :— 


Mr. C. М. Dowse contributes an article on “ The Use of Thermo- 


junctions for High-frequency Current Measurements." 


An unofficial conference of the International Electrotechnical 
Several important 


We give a description of the new Post Office Telephone Exchange 


at Glasgow, which was opened on Saturday last. 


It is stated that the disastrous fire at the Brussels Exhibition was 


due either to the imprudence of a smoker or to malevolence. The 


suggestion that it was caused by an electrical short-circuit has been 
dismissed. 


An interesting report on the Wigan tramway undertaking has been 


made by Mr. C. W. Mallins, general manager of t he Liverpool Cor- 
poration tramways. 


New Technical School Regulations have been issued by the 


Board of Education. 


In a recent invitation for tenders for electric power plant at 


Maribyrnong (Victoria) it was а condition that the plant must be of 
Australian manufacture. 
the lowest tenderer. 


The contract has been let at £7,459 to 


The results of through tramway working between the London 


County Council and Croydon Corporation tramways are shown in а 
set of interesting figures on another page. 


Interesting statistics of the trade of the United Kingdom with the 


Argentine Republic are given. 


The development of the telephone in Denmark in recent years һай 


been во rapid as to put that country relatively in the front rank of 
telephone users. 


Contracts have recently been let in New Zealand for the work. of 


clearing the bush to enable an extensive hydro-electric enterprise 
to be carried out, 


Legal.—An unusual claim under the Workmen’s Compensation Act 


was part heard before Judge Scully at Hastings last week. 


Companies’ Meetings, d:c.—At the meeting of the London Electric 
Railway Co. last week Sir Geo. Gibb gave particulars of the progress 
made by the three tube railways of the Company. Each of the rail- 
ways showed an increase of traffic, while the expenses had decreased. 

The directors’ report of the Underground Railway Co. of London 
states that the result of the past year’s working shows a substantial 
improvement. 

The directors’ report of the Mersey Railway Co. for the half-year 
ended June 30 states that further progress has been made, the 
receipts having increased while the expenses show a decrease. | 

The directors’ report of the Compania Alemana de Electricidad 


gives particulars of the rapidly increasing demand for electricity in 
Buenos Aires. 


INSTITUTIONS AND SOCIETIES. 


Union INTERNATIONALE DE TRAMWAYS ET DE CHEMINS DB FER 
D'INTERET Locat.—The congress of this Society will be held at 
Brussels during the week September 5th to 10%, when a number 


* of interesting tramway Papers will be read, 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION. | 


An unofficial Conference of this Commission was held at 
Brussels last week from August 8th to 13th. the gathering 
numbering about 50. 

The Conference was opened by Col. R. E. Crompton, C.B., 
after which Prof. Eric Gerard, of the Institute Montefiore, 
Liege, gave an address of welcome to the delegates and repre- 
sentatives, and said the Commission was to be congratulated 
upon the success with which it was meeting in the various 
countries. He explained that the present conference was in 
no way official, but was intended as a preparation for the 
official meeting it was proposed to hold in Berlin next year. 
The Belgian committee, he said, offered a very hearty wel- 
come to the representatives from the various countries, and 


trusted that the Conference would fulfil its object and enable the 
Commission to show practical proof of its utility. The Con- 
ference, being unofficial, no definite resolutions would be come 
to; on the other hand, he hoped most useful propositions 
would emanate from the Conference to be placed before the 


various electrotechnical committees. 
The question of nomenclature was first considered. Dr. Е. 


Budde, representing the German committee, put forward a list 
It was 


of about 80 terms. This aroused much discussion. 
fully recognised that the work already carried out by the 
British, French, Italian and other committees who had for the 
past year or two studied the question of an electrotechnical 
vocabulary, was of great value, and that the question of the 
vocabulary was one which was and would always form part of 
the work of the Commission. At the same time, in order to 


facilitate progress, the Conference decided to recommend to the 


various committees the idea underlying the proposal of the 


German committee, viz., to take a certain leading idea, for 


instance, an electric generator, and to describe its various parts, 
each committee being subsequently asked to give the term 
in French and English and in their own language for each par- 
ticular part described. Each committee are to send their 
replies to the central office before March 1, 1911, and delegates 
from the British, French and German committees will meet 
before the following September in order to prepare list of agreed 
definitions to be put before the Commission at its next meeting. 

The conference also suggested that the French and Belgian 
committees working together should be requested to under- 
take the preparation of the logical list of fundamental ideas in 
such a manner that one definition leads naturally to the next. 
These definitions will be gathered into groups, certain leading 
ideas being taken as the starting point for each group. 

, The French representatives next put forward certain prin- 
ciples in regard to the question of svmbols. These proposals, 
which are of great importance, came in for much dis- 
cussion, but finally it was agreed that the following five prin- 
ciples should be submitted for the consideration of the various 
electrotechnical committees : (1) That small letters be reserved 
for instantaneous values of electrical quantities varying with the 
time; (2) that capital letters be reserved for effective or con- 
Stant values of electrical quantities; (3) that capital letters 
followed by the suffix * m" be reserved for the maximum 
values of periodical electrical quantities; (4) that capital script 
letters be reserved for magnetic quantities, constant or variable; 
(5) that capital script letters accompanied by the suffix “ m ” 
be reserved for the maximum values of magnetic quantities. 

The conference also agreed to suggest the following eight 
symbols :— 7 


Electromotive force — ......... sees Е, e 
Electrical quantity............ нды нн ыны eene О, q 
nonum ee des 
Magnetic force ..... И coe Pap aceite ө 
Magnetic flux density e | 
ОТЕРИ ль ЕУР Ll 
И Re Ades М, т 
Time _ Tt 


The omission of » for permeability is noticeable. In view 
. of proposals likely to be introduced at a later date, however, 


it was decided not to include permeability at the present stage 
especially as the use of и for permeability is practically universal. 

The question of the direction of rotation in the case of vectors 
was brought to the notice of the Conference by the American 
representatives. Dr. Kennelly read at the recent convention 
of the American Institute of Electrical Engineers a Paper 
dealing with this subject. and the convention have requested 
the Electrotechnical Commission to consider this with a view 
to giving an early decision on the matter. At the present un- 
official meeting no recommendation was made to the electro- 
technical committees on account of the тапу authorities 
who ought to be consulted in the various countries. The Con- 
ference, however, thought it was desirable that each committee 
should send to the central office a short report on the subject 
after consultation with those interested in the question. 

A preliminary suggestion as to the rating of electrical machi- 
nery was finally put forward by the American representatives, 
but the Conference felt that thev could not adopt the proposal 
аз it stood. Feeling. however, the necessity of taking some 
step In this direction thev suggested for the consideration of the 
various committees that the output of an electrical generator 
should be defined as the power available at the terminals, and 
that of a motor as the power avallable at the shaft ; and, 
further, that electrical and mechanical power be expressed in 
international watts. 

It may be remarked that in making the above expressions of 
opinion the Conference was unanimous. 

The question of electrical congresses was also discussed. The 
Italian representative. Mr. Guido Semenza, drew attention to 
the international exhibition to be held at Turin next year, and 
to the fact that he had received a communication in regard to 
holding an electrical congress there. Не said he was sorry the 
Commission was going to meet at Berlin and that there should 
be an electrical congress at Turin at thesame time, for the 
Commission and the congress were doing much the same 
thing— working for the good of the electrical industrv. 

Dr. Budde, the German delegate, with the courtesy which 
has always distinguished his attitude at the meetings of the 
Commission, stated that although the German committee 
would certainly be extremely sorry if the Commission did not 
go to Berlin, it was certainly mopportune to hold a congress in 
Turin and for the Commission to meet in Berlin. If, therefore, 
it should be decided to hold an electrical congress at Turin, the 
German committee would be quite willing to waive their claim 
and to agree to the Commission holding its meeting at Turin. 

The Belgian committee had made extensive preparations for 
the entertainment of the members of the Commission who 
attended the Conference, and their kindness was much appre- 
ciated. The programme included a lunch at the Exhibition, 
excursions to Liége and from there by boat to Cockerill's works, 
ап excursion to the Société Electrique Charleroi and to two coal 
mines where an interesting electrical haulage on the Ward- 
Leonard system was inspected, а 30-ton flywheel equaliser 
being installed. 

On the last dav of the conference the members were most 
cordially received bv the Burgomaster at the Town Hall of 
Antwerp. The proceedings concluded with a lunch, at which 
a very cordial telegram was received from the King of Belgium, 
who itis well known has strong leanings towards science of all 
kinds. 


THE MOORE LIGHT.* 


BY W. WEDDING. 


The German Moore Light Co. asked the author to report on 
the installation they have erected in one of the public halls in 
Berlin. But as this was not very convenient in view of the 
many instruments and the large amount of apparatus that 
would be necessary, they installed the light in one of the large 
workrooms in the Charlottenburg Polytechnic, and the 
present report is based on the results so obtained. 

D. McFarlan Moore first described his methods to the 
American Institute of Electrical Engineers on April 24, 1896, 


———— M a 


* Abstract of an article in the * Elektrotechnische Zeitschrift." 
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and lighted the lecture room with 27 Geissler tubes, made in| > The candle-power emitted through a eircular aperture with a 
accordance with his methods. On this occasion he used tubes | diameter of 1 ст. was found to be 0-571 hefner c.p., which 
2 metres long and 5 ст. in diameter. In 1903, using tubes | gives a candle-power of 57-1 for the length of a metre. The 
4-5 ст. in diameter, and 17:5 metres long, he carried out the | total length of the tube was 37-5 metres, and the total power 
lichting of some business premises in New York. Не used а | absorbed was 3,286 watts. Therefore, 87-6 watts correspond 
special tvpe of alternate-current machine for producing a | to 57-1 hefner c.p., or 1-53 watts per hefner candle-power. The 
sudden change in the voltage ; this is described in his German | overall efficiency between the primary and secondary terminals 
patent, No. 130.122 of January 21, 1900. At the present moment | was 0-877, the frequency 50, the primary and secondary volt- 
ini America there are tubes 66 metres long. He now uses ordi- | ages 220 and 12,790 respectivelv, and the primary current 
nary alternate current of a frequency between 40 and 60. | 23 amperes, with a power factor of 0-647. If the losses which 
relving chiefly on the German patents No. 150,095 of June 5, | take place in transformer, choking coil, copper and iron are 
1902, and No. 187.649 of Мах 3, 1906. The latter patent. | neglected, as having no real connection with the efficiency of 
which is the more important of the two, describes a method of | the light, we find that 1 hefner c.p. is produced by 1:34 watts. 
preventing a variation of the vacuum in the tube. It is well | This is very similar to the result produced by the metal lamps, 
known that this variation ordinarily takes place, unless means | and is still far from the ideal heatless light. The tube feels 
are taken to prevent it, and this constitutes the so-called | only slightly warm to the touch, but the radiation is, of course, 
“ hardening" of the tube. Unless the vacuum is main- | spread over an immense surface, amounting in all in this case 
tained at a steady value, the conductivity of the tube varies, | to 5-18 sq. metres. The effect of change of frequency in the 
and with it, of course, the light emitted. The device consists of | given lamp was very marked. The primary voltage, which 
a method by which a decrease of vacuum in the tube increases | had to be kept constant, was therefore verv low. The valve 
the conductivity ; this causes an increase of current to react on | keeps the primary current constant, and the secondary volt- 
the primary circuit, producing a similar increase there, with the | age falls as the frequency rises. The watts absorbed by the 
result that а mercury-sealed valve is momentarily opened, | secondary also sink, and with this is bound up the correspond- 
allowing gas to pass into the tube. till equilibrium is restored. ing fall in the candle-power. Thus, with a constant primary 

Ordinarily the installation is built up out of 2-metre lengths | voltage of 153 or thereabouts, and with a rise in the frequency 
of glass tubing, which are fused together in situ. the whole | from 36 to 60, there was a fall in the candle-power per metre 
being suspended from the ceiling bv insulated supports. | length of 24-3 to 5-2. Owing to the insufficiency of the 
Moore gives a good deal of detailed information in his last- | secondary voltage, the light flickered somewhat at the higher 
mentioned patent, and there is much to be learnt from his | frequencies, and ‘under these circumstances the higher fre- 
lecture before the American Institute of Electrical Engineers | quencies require higher voltages. It must be said that the 
on April 26, 1907, where he speaks of tubes up to a length of | light shows a certain sluggish 
70 metres. In the present case now under examination. the | ch 


rgishness in adapting itself to any 
change. When switched on it lights up at once, but after that 

length of the tube was, in all, 37-5 metres. The walls of the 

tubing are 2 mm. thick, and its external diameter 44 mm. The 


any change in the conditions onlv makes itself felt slowly. 


Fig. 2.—CSCILLUGRAMS SHOWING PRIMARY AND SECONDARY VOLTAGES 


AND CURRENTS, THE SECONDARY WAVES BEING SHOWN DISPLACED 


Fic. 1.—DriAGRAM OF CONNECTIONS. THROUGH 180°. 


tube was suspended at a distance of 1 metre from the ceiling, 
and a Weber photometer was installed at this height for 
purposes of observation. In the first instance, central strips 
of the tube, 1 cm. broad, and of varving lengths, were examined, 
and it was found that, to all intents and purposes, the lengths 
of the exposed portion of the tube varied as the light emitted. 
The primary pressure was 220-6 volts, and that of the secondary 
12,926 volts; with a frequency of 50, the light emitted per 
square centimetre was 0.21 hefner c.p. Similarly the hght 
emitted through a circular aperture in a direction perpendicular 
to the length of the tube was roughly proportional to the radius 
of the aperture, the maximum value of which was about the 
same as the width of the tube. This leads to the question as 
to the extent to which the light is absorbed in its passage 
through the gas. This was determined by placing two arms 
of the tube immediately one behind the other, and finding the 
candle-power given out by the one alone, and then by the two 
tovether. In this wav it was found that no light was absorbed 
by the column of the gas. which is therefore completely trans- 
parent, this being precisely the opposite effect to that produced 
bv the ordinarv bat’s-wing gas burner. This effect can be 
observed bv looking down the tube from one end, when the 
light seems almost as bright as that of a small arc lamp, whereas 
looked at from the side in the usual wav it appears quite dull. 
The question of the efficiency was examined with the con- 
nections as shown in Fig. 1. At the terminals K alternate 
current 1s taken from the mains, the tube being shown on the 
secondary side at т. L, and L, are wattmeters, E is an earth 
connection, D 1s а choking coil and S the solenoid working the 


automatic valve, which is placed in the primary circuit for 
greater safety 1n working. 


Thus, a series of observations carried out at a given voltage does 
not always necessarily give the same mean result, as was found 
experimentally. This can probably be traced to the effect of 
changes slowly taking place in the conditions, but this sluggish- 
ness has its advantages in the fact that such changes as take 
place are quite unnoticed by the ordinary observer. 

A series resistance has to be used with the Moore light just 
as with an arc lamp, and for this purpose a choking coil is used, 
which is provided with five terminals to meet the various cases 
that mav arise. If the number of turns on the choking coil 18 
increased the secondary voltage falls, and with it also the 
candle-power. On the other hand, if the choking coil 18 
completely cut-out the flickering is such that it is impossible 
to use the photometer. Normally, the choking coil was found 
to take 140 watts, which is 4 per cent. of the total taken by 
the primary. 

A series of oscillographic revords is given, showing that the 
primary and the secondary currents are of almost exactly 
the same wave-shape, if differences of amplitude are neglected. 
There is no phase-displacement whatever between the waves 
of secondary voltage and current, thus showing that the gas 
column is free from anything of the nature of capacity or 
self-induction. There is no trace of any back E.M.F., and 
the tube тау be said to constitute a simple inductionless 
resistance. The shapes of the curves are shown in Fig. 2, but 
the secondary waves have here been shifted back through 
180 deg. in order to compare their shapes with those in the 
primary. The curves show that the gas column itself produces 
the sudden change in the secondary voltage which Moore 
supposed originally would require a special machine for the 
production of the primary wave. The shapes of the secondary 
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waves are shown very clearlv in Fig. 3, and they are seen to 
be very similar to those obtained in the ordinary alternate- 
current arc lamp. The Moore arc lamp may therefore be con- 
sidered as a tvpe of the simple arc lamp, 37:5 metres long. 
Some further oscillographic records show the effect produced 
by a variation of the amount of self-induction in the primary. 
The most noticeable result is the effect produced upon the 
time taken by the secondary current to pass through its zero 
value, which is so prolonged in the case where the choking 
coll is almost cut out that photometric readings become 
impossible owing to the flickering. The valve also works 
n this case very unsteadily. In one instance the light 
broke down altogether, and this was probablv due to the too 
rapid admission of air through the valve. with the result 
that it was not entirely freed from oxvgen bv its passage over 
the phosphorus. 

À further experiment was made bv lighting the same room 
with an installation of tantalum lamps, which were carefully 
adjusted to take the same amount of energv as the Moore tube. 
The room was 4-75 metres hich, 17-4 metres long, and 8:6 
metres broad; 41 tantalum lamps were required, each of 
50 c.p., and one of 25 c.p. When the tantalum lamps were 
alight, the illumination was carefully mapped out over а 
number of points at a height of 96 cm. from the ground, a 
magnesia plate being used as the reflecting surface. The same 
was also done for the Moore tube at 26 points in the room, 
about six or eight readings being made at each point. The 
readings varied from 29-4 hefner c.p. to 48 hefner c.p., the 
mean value being 37-3, for the tantalum lamps; while for the 
Moore tube, the readings varied from 32-4 to 46 hefner c.p., 
with a mean value of 39-4. The uniformity of the distribution 
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Fic. 3.—OscILLoGRAMS SHOWING SECONDARY VOLTAGE AND CURRENT, 
THERE BEING NO DIFFERENCE OF PHASE BETWEEN THE TWO. 


was therefore slightly greater in the latter case, owing doubt- 
less to the fact that the light-emitting surface is much more 
extended, whereas the tantalum lamps are, as 16 were, so many 
bright specks. This is one of the great advantages of the 
newer form of light, in that it tends to produce a well-diffused 
illumination, this object being to some extent attained in 
Incandescent and arc lamps by the use of frosted bulbs and 
globes, which, however, shut off at least 10 per cent. of the 
light. 

Further, the Moore tube gives a warm rosy light, which is 
very agreeable in а room. It must remain a matter for 
experiment as to whether nitrogen can be more profitably 
replaced by another gas. The cost of an installation must be 
compared with those using the ordinary method, and no doubt 
there is likely at first to be some difficulty in getting a sufficient 
number of experienced workmen, just as in the case of any 
other novelty of a similar kind. The high voltage ought not 
to be in itself a source of danger, seeing that the tube itself 
can be handled without any risk. Repairs are another matter. 
In case of breakage, a piece of tube would have to be cut out ; 
but the Americans have to some extent foreseen these points, 
and arranged suitable apparatus for the purpose. М hether 
the supply companies will approve of the lag in the primary 
cannot be foretold; at present, a power factor of 0-6 1s not 
unknown in the case of some power users, Из first applica- 
tion is likely to be found in lighting some of the larger build- 
ings, but even so, some sort of stand-by would seem to be 
necessarv. There are doubtless other points requiring further 
consideration. but the lamp may be taken as an interesting 
example of the attempt to convert energy into light without 
the manifestation of heat. 
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ON THE USE OF THERMO-JUNCTIONS FOR HIGH- 
FREQUENCY CURRENT MEASUREMENTS. 


BY C. M. DOWSE. 


Summary.— The author describes a form of thermo-junction suitable for 

radio-telegraphic measurements in technical colleges. “ Eureka "-copper 

| junctions have been found very suitable forthe purpose. The particular 

construction adopted is described and tests are given showing that such 
junctions are reproducible and are reasonably permanent. 


One of the most sensitive methods of measuring small 
alternating currents of high frequency 13 that in which the 
heat developed in a short, fine wire raises the temperature of 
a thermo-junction soldered to it. and the resulting thermo- 
E.M.F. is detected bv а galvanometer of suitable resistance 
connected to the junction. If the diameter and length of the 
wire are kept small, variations in the effective resistance with 
frequency. will be negligible. 

Prof. Fleming and others have used and developed appa- 
ratus based upon this principle, and it 1s also embodied in the 
highly sensitive thermo-galvanometer of Mr. Duddell, where, 
however, the heating wire is not in contact with the junction. 
For use in the practical classes in radio-telegraphy at the 
Northampton Polytechnic Institute, it was found desirable to 
have some inexpensive, portable instrument for high fre- 
quenev current measurements, having as long a range as 
possible, so that, if necessarv, the same apparatus would 
serve for the determination of resonance and damping as 
well as currents up to 1 or 2 amperes. А suitable series of 
thermo-junctions in conjunction with a Paul unipivot galvano- 
meter has been found to meet all requirements. and experi- 
ments will be described which indicate the possibility of 
standardising these junctions for general laboratory use. 

Materials.—'lhe table below gives some of the most suit- 
able combinations, with the approximate thermo-forces. The 
differences between the values given bv different observers for 
various samples of wires are so large that it is useless to give 
more exact results. In most cases, also, thev refer to mean 
temperatures considerably lower than that emploved in the 
case under consideration, and the thermo-forces will accord- 
ingly be different at the higher temperatures of the heating 
wire, except in the case of those materials for which the lines 
on the thermo-clectric diagram are nearly parallel. 


Mean thermo-E.M.F. 


Materials. Micro- volts per deg. C. 
| 0—150°С. 
Antimony-bismuth ............. cce 104 
Copper-constantan .................. €— — M casas 40 
Constantan-iron ............. T ——— —— | 51 
Nickel-iron ........... РА ———— M 31 
Copper-Eureka oo... ини m 41 


The antimony-bismuth junction is very sensitive, but the 
mass of metal, and therefore the heat capacity, of the junction 
is fairly large, the high resistance of bismuth seriously reduces 
the galvanometer current, and the soldering is difficult and so 
unsatisfactory that the joint is liable to fracture by even а 
slight jar, and it is therefore better to use a more robust but 
less sensitive combination, and raise it to a higher tempera- 
ture. Copper is a good material in conjunction with constan- 
tan or Eureka, аз its resistance is low, and W. P. White * has 
shown that its thermo-electric properties are constant. The 
well-known allov constantan has been largely used on account 
of the high thermo-E.M.F. against iron, but the properties of 
this substance are liable to serious variations in different 
‘amples, although there 13 по evidence of important secular 
changes in a junction containing it. A striking example of 
the variations referred to was met with when an attempt was 
made to obtain a second sample of a constantan wire having 
a remarkably low temperature coefficient, and a thermo-force 
against copper which was 35 per cent. higher than that usually 
obtained. This material is No. 9 in the list of properties of. 


up" T: Phys. Rev.," Vol. XXIII. 
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resistance allovs observed by Mr. Jolley and published * in a 
Paper Бу Dr. Drvsdale. On testing the wire supplied bv the 
manufacturers as the same material, the thermo-force against 
copper was found to be only 42 micro-volts per degree С. and 
not 57 micro-volts. А more serious difference is shown by 
the figures for this thermo-force given in a Paper by Mr. 
К. D. Gifford. M.Sc.,T where the remarkably low value of 
17-7 micro-volts is recorded. 

The iron-constantan couple is more difficult to solder effec- 
tivelv. but it has a much greater sensitiveness than a similar 
copper-constantan junction. This is clearly shown Бу the 
curves in Fig. 1. which were obtained by calibration, with a 
continuous current, of two similar junctions of copper (diameter 
0-02 mm.) and iron (diameter 0-02 mm.) with constantan 
(diameter 0-016 mm.). The last-mentioned wire was used in 
the heating circuit, and the resistances of this and the junction 
circuits were adjusted to equality. The greater sensitiveness 
of the junction with iron is partly due to the low thermal 
conductivity of this material as compared with copper. 

Nickel and iron junctions are not verv sensitive and are 
troublesome to solder, but these materials have no neutral 
point above ӨС, and the lines on the thermo-electric diagram 
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are almost parallel, so that the E.M.F. developed is fairly pro- 
portional to the difference of temperature. This is also the 
case with iron and german silver, and copper and constantan 
or Eureka. Eureka wire has been found from experience a 
very satisfactory material for this work. The thermo-force 
against copper is high, and has been found to vary but little 
in different samples. 

The following experiments were performed in order to test 
this point. Three samples of Eureka wire with diameters of 
0:13 mm., 0:33 mm., and 0-71 mm respectively, were each 
soldered to lengths of copper wire (diameter 0-27 mm.), and 
two of these junctions were immersed in an oil bath, the copper 
wires connected to a reflecting galvanometer, and the remaining 
ends of the two Eureka wires were soldered together and placed 
in another oil bath which. was kept at a constant tempera- 
ture. On raising the temperature of the oil surrounding the 
copper-Eureka junctions, anv observed deflection would be 
due to a difference in the thermo E.M.F.s developed. Errors 
due to stratification were avoided bv stirring constantly. In 
order to ascertain the sensitiveness of the arrangement, one 
ceopper-Eureka Junction was transferred to the cold bath, and 
the deflection noted for a small known difference of tem- 
perature. From this. by assuming strict proportionality 
between E.M.F. and difference of temperature, the deflection 
for the highest difference of temperature can be obtained. 


* THE ELECTRICIAN, October, 1907. 
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The results are given in the accompanying table, and it will be 
seen that the differences are very small. One experiment was 
made with two junctions of the same wire with copper, and 
in this case the difference is even smaller. 


Junctions | Calculated | Varia. 
in Difference | Deflec-  getlection for | tion. 
hot bath. | oftemp. | tion. given difference. — 92 
Copper — Eureka ......| 151°C. 10-0 1,033 1-0 
(d. — 0:27 тт.) divs 
(d. — 0-33mm.) 
Copper ~ Eureka ...... 
(d.—0-71mm.) 
Copper — Eureka ...... 
(d.=0-71 mm.) 
Copper - Eureka ......| 144:5°С. 9-5 1,034 0-9 
(d.— 0-13 mm.)| divs. 
Copper - Eureka ......| 136`0°С. 1-5 3,040 0-05 
(d.=0-71 mm.) divs 


Copper — Eureka ...... 
(d.— 0-71 mm.) 


Construction.— Although it is well known that the sensitive- 
ness of a thermo-electric junction is considerably improved by 
placing it in an exhausted vessel, this refinement is not advis- 
able in an instrument for general testing purposes, as repair 
is difficult and the resistance and decrement are necessarily 
high. The most convenient arrangement has been found to 


comprise two junctions mounted close together on a wooden or 
ebonite base. 


A А 
Fic. 25. 
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The junctions may be adjusted to equal sensitiveness, when 
thev may be used for differential tests, or they may have 
different ranges of sensitiveness to suit the conditions of the 
circuit, 

The ends of the heating and junction wires are soldered to 
small copper wires which can be clamped in position, and à 
wooden cover with a glass lid prevents disturbance by air 
currents. 

There are two ways in which these junctions can be made, 
which are indicated in Fig. 2, A and В. The first method 
has been used largely on the Continent and is the only type 
mentioned in Zenneck’s well-known treatise.* Wires of two 
different materials are stretched between opposite terminals 
and soldered at the centre. The circuit in which the current 
13 to be measured is joined to АА, and а galvanometer 13 
connected to the remaining terminals, both circuits being 
composite. "There are two disadvantages in this method of 
construction. In the first place, the hottest part of the high- 
resistance wire is not at the junction, and, secondly, it 18 
necessary to take readings with reversed currents when cali- 
brating, because of the Peltier effect. The magnitude of the 
difference in the resulting E.M.F. with the current in different 
directions in the case of a “ crossed ” junction of copper 
(diameter 0-07 mm.) and Eureka (diameter 0-05 mm.) is evident 
from Fig. 3. It will be seen that the cooling effect actually 


over-balances the ohmic heating for low currents. In the 
a о ео E ее 
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case of copper and Eureka, a crossed junction is not more than 
two-thirds as sensitive as one constructed in the second 
manner. In this case, a heating wire carrying the current to 
be measured is stretched between opposite terminals, but the 
junction wires are in a separate circuit and the two ends are 
soldered to the centre of the heating wire, as shown in Fig. 2 
B. No part of the heating current now passes through the 
junction, but there is a possibility of an error in calibrating if 
the junction wires are not at the same point on the heating 
wire. This type is more difficult to construct than the crossed 
type, but it is much more satisfactory from every other point 
of view. 

The chief trouble is in effectually soldering the three wires, 
as this cannot be satisfactorily done with an ordinary solder- 
ing iron when fine wires are used. After some unsuccessful 
attempts to effect the joint by passing a current through the 
heating wire, it was found that uniformly successful results 
could be obtained by the use of a small platinum heater shown 
in Fig. 4. Two stout copper rods, A, A, are fixed in grooves 
in a rectangular piece of ebonite, and the ends are bridged by 
a strip of platinum foil, В, bent into ап arch. А current of 


Deflection of Galeanoneter, 


Current in Amperes, 


Curve A, Peltier effect assisting ohmic heating. . . 
Curve B, Current reversed, Peltier effect opposing ohmic heating. 
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about 10 amperes from a few secondary cells is sufficient to 
raise the foil to a red heat, and the joint can be made without 
touching the wires. 

The usual method of procedure is as follows: The wires to 
carry the tested current are soldered to two opposite lugs, and 
any slackness made up bv sliding the lug through the ter- 
minal. The junction wires are also fixed to the remaining 
pair of copper lugs. and cut off to the required length. This 
should allow a little arch to be made in each, so that there is 
no strain on the joint owing to the expansion of the hot wire. 
The position of the ends of the wires is adjusted by moving the 
rods through the terminals, and they should be finally clamped 
#0 that the wires meet on the heating wire at the same point, 
with a slight downward pressure. The joint 15 now treated 
with a few drops of a solution of resin in pure alcohol, and a 
tiny fragment of solder placed on the point of contact. The 
red hot platinum foil is then placed under the junction and 
the solder will melt to form a sound joint. The process can 
be watched by means of a lens, and no difficulty has been 
found in carefully adjusting the positions of the junction wires 
while the solder is plastic. If properly done, no difference in 
deflection will be obtained on passing a current in different 
directions through the heating wire. Much depends on abso- 
lute cleanliness of the materials. but with care, wires of copper, 
Eureka and constantan, with diameters as small as 0-016 mm., 
can be soldered in this way, and of the 50 or more junctions 


which have been made—in some cases‘ by students—not one 
has broken at the joint on account of mechanical injury. 

Iron cannot be satisfactorily soldered with resin, and it has 
been found necessary to use a solution of zinc chloride as a 
flux. In this case, the junction is washed with sodium car- 
bonate after soldering, and finally with distilled water. It 
is, however, very probable that the zinc chloride would lodge 
in microscopic pockets inside the joint and eventually cause 
corrosion of the material. 

Messrs. Hartmann & Braun supply very fine wires of con- 
stantan, iron and other metals, but they are difficult to handle, 
because of a tendency to curl. This can be prevented by 
holding a piece of the wire above a small bunsen flame until it 
is raised to a red heat, after which it can be pulled straight 
with ease. The film of oxide can be removed by immersion 
in dilute nitric acid and washing. 


Standardisation.—Since momentary rushes of current are 
liable to occur in adjustable resonating circuits, and it is prac- 
tically impossible to protect these fine wires by fuses, it seemed 
advisable to determine how far it was possible to accurately 
reproduce junctions having approximately similar calibration 
curves, and which could be relied upon for permanence under 
normal and overload conditions for a reasonable time. 

In this connection three questions must be considered :— 
P 1. The similarity in properties of various specimens of the 
same material. 
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2. The most satisfactory size and form in order to secure 
accurate reproduction. 

3. The constancy of the calibration under varying condi- 
tions of use. 

Experiments have already been described which show the 
properties of Eureka wire to be fairly constant, and the writer 
would therefore recommend the use of that material in pre- 
ference to constantan. For this special purpose, sensitive- 
ness must be sacrificed for constancy and reliability, and iron 
and constantan are therefore not admissible. 

The size of the heating wire must depend upon the maxi- 
mum current it will carry, but as the properties of Eureka, 
and indeed of most allovs, are changed when thev are sub- 
mitted to temperatures above 500°C.—600°C. for any consider- 
able time, the maximum temperature must be kept low. For 
standardised junctions the joint should be hard soldered, if 
possible, as there is less danger of melting the solder or of 
changes in the thermo-force. The length of the wire must be 
kept as small as possible to reduce the inductance, but con- 
duction to the terminals will reduce the sensitiveness, and the 
best length for the heating and junction wires can be found 
by trial. After a little practice, it was found quite easv to 
reproduce a number of junctions having calibration curves 
which differed by not more than 1 per cent. at any part of the 
scale. The heating wires were adjusted to the same resistance, 
and the lengths of the junction wires made equal. On solder- 
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ing and testing, any differences due to varying mass of solder | 
at the junction were compensated by varying the length of 
the Eureka junction wire, and this has been successfully done 
with wires of 0-016 mm. diameter where the mass variation is 
very important. 

Since it is undoubtedly possible to reproduce standard 
junctions, the only remaining question 1s that of permanence. 
It is true that continued heating at excessive temperatures 
renders most materials brittle, and changes would certainly 
occur in the thermo-E.M.F., but the writer is of the opinion 
that the unreliability of junctions of suitable materials has 
been exaggerated, and experiments have shown that with 
proper precautions serious variations can be avoided. 

Two similar combinations of copper (diameter 0-035 mm.) and | 
Eureka (diameter 0-05 mm.) were made up and a continuous 
current of 0-7 ampere was passed across the heating wire of one, 
while the deflection of a galvanometer attached to the junction 
was compared at intervals with that obtained from the second 
junction which was not continuously in circuit. The heating 
wire was of Eureka (diameter 0-1 mm.) and the current 
passed was 75 per cent. of that required to cause a dull red 
glow, but no change in deflection could be detected after the 
current had been flowing for three weeks. The current was 
then increased until the segments of the heating wires between 
the junction and the terminals showed a dull red glow at the 
centre, and this temperature was maintained for half an hour. 
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С, n 31x 106. 


The deflection at the end of this time was 2-8 per cent. lower 
than before for the former current, and this is very satisfactory 
considering the severity of the overload. 

Junctions have been used on high-frequency circuits for 
long periods, and no serious changes in their calibration 
have been observed, provided that the wire was not over- 
heated. We may therefore conclude that copper-Eureka 


junctions are reliable, reproducible and fairly permanent, and | 


are very suitable for high frequency measurements. As & 
result of these experiments it is evident that an accurate 
instrument of considerable range and flexibility can be con- 
structed by combining a series of standardised junctions with 
the necessary plug switches and a suitable galvanometer. 
The arrangement is seen in Fig. 5, where A, B and C represent 
three junctions which can be placed separately in circuit by 
the plug switch D. The junction wires are joined to the 
galvanometer by the plug switches E and Е. 

The circuit including the heating wire is as straight and 
short as possible, and the connections should be made with 
stranded wire. The whole junction circuit mav be examined 
by means of a sliding base, and in the event of a junction being 
burnt out it can be quickly replaced by another having the 
same calibration. The galvanometer might have three 
scales, or the calibration curves could be placed inside the lid. 
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Such an instrument has several advantages over the ordinary 
hot wire instrument. 

l. The range is easily varied. 

2. The energy consumption is smaller. 

3. Action is less sluggish. | 

4. The readings are independent of frequency. 


It is difficult to determine theoretically the variation in 


resistance of а small wire, because the value of , in the 
formula given by Prof. Fleming,* 


, e 2 
53 =W h+}, where pale) E 
R p 
comes out less than 5 for most cases, and the formula cannot 
be applied. The error with wires up to 04 mm. must be very 
small, and currents up to 2-5 amperes can be measured in this 
way. Prof. Fleming has recently shown T that it 1s possible 
to measure larger currents accurately by diminishing the 
inductance of the heating circuit by suitably spacing the 
wires. In order to test the behaviour of the junctions in 
circuits of varving frequency, the readings on a junction of 
copper and Eureka with a heating wire of Eureka (diameter 
0-33 mm.) were compared with the indications of a hot wire 
instrument on the expansion principle, by Johnson & Phillips. 
The range of this ammeter was from 0-1—1 ampere, and read- 


ings were first taken between these limits with continuous 
current. 
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The two instruments were then joined in series in a circuit 
containing a standard inductance and a variable capacity, 
and the calibration repeated with oscillating currents with 
frequencies of 2-3 х 106 and 3-1 х 108 The current was 
varied by changing the length of the spark-gap and the fre- 
quencies were measured by means of a Fleming cymometer- 
The curves in Fig. 6 show the higher readings of the ammeter 
at the higher frequencies, the maximum error being about 
6 per cent. The resistance of the ammeter was 1:11 ohms, 
and that of the thermo-junction 0-53 ohm, but the most 
serious defect of the former was its sluggish action. The 
galvanometer connected to the junction came back to zero in 
3 seconds from switching off the maximum current, but the 
ammeter took 22} seconds to return under the same circum- 
stances. The calibration of the two instruments was again 
checked with continuous current after these experiments and 
found to be unaltered. The uses of the instrument described 
above may be extended to measurements of magnetising 
currents of small transformers and the currents in dielectrics, 
but it has the largest scope in radio-telegraphic experiments 


where the possibility of rapid variations in sensibility is almost 
а necessity. 


* THE ELECTRICIAN, Vol. LXIV., р. 382, 
T Tue kKLECTRiCIAN, loc. cit. 
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Many useful applications can also be made of the differen- 
tial action of two equally sensitive junctions, and the writer 
has developed the method shown in Fig. 7, which enables low 
capacities to be balanced with ease and accuracy. A coil, A, 
which is in an oscillation circuit with capacities C,, C, forms 
the primary of an oscillation transformer, the secondary B 
of which can be moved so as to vary the coupling. ` Connected 
to the terminals of B are an indicating instrument, I, and a 
pair of similar circuits each containing а variable condenser, 
K,, K,, and the primary coil of a small oscillation transformer, 
9,,0, The secondary coils are in very close coupling and 
are joined to the terminals of the heating wires of two similar 
thermo-junctions. The junctions are in opposition and are 
connected to a sensitive galvanometer. The. deflection is 
reduced to zero by balancing the variable capacities K,, K,, 
and the sensitiveness adjusted by varying the coupling between 
A and B. The indicating ammeter I shows the value of the 
current in the main circuit, and experiment will easily show 
the maximum value that can be reached without burning out 
the junctions. After noting the readings of the variable 
capacities, the capacity K, to be measured is joined in parallel 
with one of the variable condensers, and this latter varied 
until the deflection is again reduced to zero. The difference 
in the readings gives the capacity of the condenser K,. It is 
advisable to partially withdraw В before inserting the test 
condenser in order to avoid overheating the junctions, and in 
case of differences in the calibrations of the junctions the heat- 
Ing circuits may be exchanged and the mean value taken. 
This precaution is unnecessary if the inductances of О, and 
Q, are small, as the process is similar to the double weighing 
method of eliminating error. In an experiment made by 
this method, the capacities C, and C, were Leyden jars with 
capacities of 0-0012 mfd. each, and the coils A and B were wf 
No. 16 copper wire wound on tubes 6 cm. and 4 cm. in dia- 
meter. C, and C, were moving sector variable air condensers, 
and the oscillation transformers in the condenser circuits were 
of No. 16 copper wire—primary eight turns, secondarv four 
turns, one winding over the other. The junctions were of 
iron and constantan, and a Paul unipivot galvanometer was 
used. А change of 0-8 per cent. in the capacity was easily 
detected, and with a reflecting galvanometer this sensitive- 
ness could be considerably increased. | 

The writer wishes to express his indebtedness to Dr. Drvs- 


dale and Mr. Jolley for their encouragement and valuable 
suggestions. | 


MAGNETIC AND ELECTRICAL PROPERTIES OF IRON- 
SILICON ALLOYS.* 


BY C. Е. BURGESS AND J. ASTON. 


The belief was held for a long time that, as far as magnetic pro- 
perties were concerned, purification was the method to be looked to 
for improvement of iron. ‘That this is not true is now, of course, 
common knowledge. The work of Barrett and Brown, in 1901.1 on 
alloy steels, made by Hadfield, gave for irons with additions of 21 per 
cent. of aluminium ог 2} per cent. of silicon permeabilities excelling 
those of pure iron ; investigations of the authors have shown this 
Same effect by additions of about 2 per cent. of tin or about 4 per 
cent. of arsenic. [6 is not probable that the influence of these 
clements, all non-magnetic, is directly, or in а strict chemical sense, 
the cause of the marked improvement of magnetic quality. It is 
more likely that the effect is due indirectly to some change in the 
physical structure of the iron itself. This supposition is seemingly 
confirmed by the influence of the heat treatment of high-purity iron. 
Annealing at lower temperatures (about 7007C.) results in improve- 
ment of quality throughout the entire magnetisation curve, due to 
m rem val of all cooling and forging strains ; while annealing at the 
higher temperature of 1.0))^C. results in a deterioration of quality 
n the upper ranges, and a higher permeability at low muznetising 
Orces, 


From the above investigations have resulted the present-day 


c p 


* Abstract of an article in © Metallurgical and Chemical Engineering.” 


T ^ Journal ” Inst. Elec. Engrs., Vol. XXXI., р. 675. 
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materials so largely used in transformer work, in which the percentage 
of silicon varies from about 3 to 6 per cent. In these silicon steels 
the heat treatment is of importance comparable with that of the 
silicon content, and the practice seems to be annealing at high tem- 
peratures. The result is a material of very high permeability for the 
lower magnetising forces; the saturation limit is reached at com- 
paratively low densities, however, and beyond this point the quality 
is not exceptional. This characteristic makes the steel particularly 
suited to alternating-current working, where low working densities 
are the rule. The low hysteresis losses, together with the added 
benefits of high electrical resistance and slight deterioration due to 
ageing, are the special features of the silicon steels. 

Our investigations covered tests of 15 iron-silicon alloys, with from 
0-233 to 4:655 per cent. of silicon. Electrolytic iron of high purity 
(99-9 + ) formed the basis of the alloys. All effects noted, therefore, 
may be ascribed, as far as due to chemical composition, to the added 
element alone. The results of the tests are given in tables and curves 
by the authors. Four heat treatments were adopted; Forged, 
annealed at 675°C., annealed at 1,000°C., and quenched at 900°C. 
Comparison is made with a standard bar of electrolytic iron of high 
magnetic quality. 

In the unannealed condition all the curves fall considerably below 
the standard, particularly in the upper ranges ; the best results are 
obtained with bars of lower silicon content, and the lowest with those 
of highest silicon ; but the latter for very low values of Н have the 
highest permeability of the series. 

Annealing at 675 deg. raised the maxima of all curves. but the com- 
parative order is about as in the previous condition. Second anneal- 
ing at the higher temperature of 1,000 deg. resulted in a falling off 


Microhmsjom, 


Per cent, Si, 


SLECTRICAL RESISTANCE OF [RON-SILICON ALLOYS. 


of the permeability for the bars of lowest silicon content. But for 
three bars of highest percentage of silicon (2-83, 3-33 and 4-66 per 
cent.) there was a considerable improvement of quality at the lower 
magnetising forces, with but little change for the upper ranges. Here 
the curves fall below those of lower silicon, and all are well below the 
standard. Quenching at 900 deg. resulted in a deterioration of 
quality, particularly in the lower ranges, with but little change at 
higher magnetising forces. 

In general, the coercive forces become less with annealing. and 
reach a minimum after heating to 1.000 deg. "The very low value of 
2-7 reached by a bar with № 4-66 per cent., afterannealing at 1,000 deg., 
confirms the previous deductions of high permeability for this alloy 
at low magnetising forces. 

Summarising, the results of these tests do not show a general im- 
provement of permeability due to the presence of silicon in electro- 
lytic iron, but the experience of practice is confirmed in (аб а high- 
silicon alloy after annealing at high temperature is of high permea- 
bility for very low magnetising forces and densities such as are изе] 
in transformer design. The improvement is not so great in our testa 
as itis in commercial materials ; it тау be that the effect of the silicon 
is more pronounced in the presence of certain impurities or after 
special heat treatment. For the purpose of comparison, results of 
tests on commercial silicon steels obtained from steel and eleetrical 
manufacturers are given by the authors. 

A feature of steels for transformer working, second only to the 
magnetic quality, is а high electrical resistance, to reduce the eddy 
current loss. In this respect the silicon steels are an additional 


advantage. The curve herewith shows the effect of increasing the 
amount of silicon. 
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NEW POST OFFICE TELEPHONE EXCHANGE AT 
GLASGOW. 


'. The telephone system in Glasgow enjoys the distinction of 
having been the centre of a great controversy and one which 
raged fiercely for a number of years. With the opening of the 
new Post Office com- 
mon battery  ex- 
change а fresh epoch 
is marked in tele- 
phone progress in 
this country. The in- 
augurationof thenew 
service is a fitting 
climax to the events 
of the past, and is a 
matter for all-round 
congratulation. As 
far as the past is 
concerned it 13 рто- 
bablv best dismissed 
bv the old phrase, 
“let bygones be by- 
gones." Our friends 
in the northern capi- 
tal may now rest 
content upon the 
knowledge that their 
latest telephone 
achievement 13 as 
up-to-date as elec- 
trical enterprise can 
make it, and, further, Е 


LY 


г 
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this structure will be gathered from Fig. 1, which is an exterior 
view of the building, and shows the south and west fronts. The 
telephone exchange is situated on the second floor, and it will 
be noticed that there is ample lighting provision made. The 


position of the pillars supporting the roof allows ample space 
for the switch sections. E 


It will be remembered that the call-wire system was adopted 

| some years ago in 
Glasgow. The ob- 
ject of this system 
was to do away 
with indicators, but 
progress in the de- 
sign of telephone 
exchange equipment 
has proved that the 
method, while simple 
in principle, is com- 
plicated in practice. 
It has accordingly 
come to be regarded 
as obsolete. This is 
not to be wondered 
at. when it is con- 
sidered that an 
operator can only 
deal daily with 40 per 
cent. of the number 
of calls which she 
can handle in a 
modern exchange. 
During the busier 
times of the day 


they have the su- 


1G. 1.—NEw Post OFFICE BUILDING, GLASGOW. 
The New Telephone Exchange is installed on the second floor, the whole of which it occupies. 


special operators had 
to be put on, and 1t 


ow = to 


preme satisfaction was not unusual fora 
of being in possession’ of an equipment which is the ' messenger to be requisitioned to find and clear a connection 


result of British enterprise and is the product of British | which could not be dealt with by any other means. When 
labour. + ! the Post Office acquired the telephone plant of the Glasgow 

The new exchange presents a large number of entirely dis- : Corporation it was not unnatural that the call-wire system 
tinctive features. The first of these is the installation of the | was abandoned. The new exchange is the first to supersede 
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Fic. 2.—-Еоов PLan—Post OFFICE CENTRAL EXCHANGE, GLASGOW. 


ek ЕА upon а single floor. This applies to the а portion of the existing call-wire equipment of some 5,000 sub- 
hie c E Ba о о and staff quarters. | scribers’ circuit which have been gradually transferred 

his convenient arrangement of the equipment is made pos- | Att 1 SE i as "à 
sible bv the ample dimensions of the SE at new Post | ee ty ume te new piat make provision for an addi- 


ir Е Е ti ] : E 
Office building in Waterloo-street. The intposing nature of RI pr dd ен 
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We have already remarked that the latest equipment is of 
British design and manufacture. The entire work has been 
carried out by the Peel-Conner Telephone Works (Ltd.), who 
made the whole of the apparatus at their Salford factory, and 
subsequently erected it in the exchange. A general idea of 
the nature of the undertaking will be gathered from the plan 
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to а 30kw. generator. These are of standard “ Witton ” 
design, and were made at the Birmingham works of the General 
Electric Co. A general diagram of the power circuits is shown 
in Fig. 3. In addition to the two main motor generators, there 
are two ringers belt-driven from motors each of 4 н.р. One of 
these motors is direct-connected to the 250-volt line of the Cor- 
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Fig. 3.— GENERAL DiaGRAM ОЕ PowER Circuits IN NEw EXCHANGE. 


view of the exchange which is shown in Fig. 2. 


ment on a single floor. 
position of the power plant, w 
the switch-room. 


Fic. 4.—СЕмЕВАТ, View OF Power SWITCHBOARD. 


perforce be placed in the basement or in some other position at 


а considerable distance from the main boards. 


: ка bud supply of energy to the exchange two distinct direct 
S о services have been laid in from the network 
€ “lasgow Corporation electricity department. From 

а supply at 500 volts is given to the motor genera- 
t А switch is provided 80 that the mains of either service 
y be coupled to the machines. There are two main motor- 
each consisting of a 49 н.р. motor direct-coupled 


these 
tors. 


generators, 


This serves to poration service, and the other motor is operated at 40 volts 
illustrate the convenience of placing the whole of the equip- | from the 60-volt generator 'bus bars, а choke coil being used 
It is particularly noticeable in the | to reduce the pressure. The common battery shown at CB on 
hich is immediatelv adjacent to 


Usually this portion of the equipment must 
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the diagram comprises 20 Chloride cells having an ultimate 
capacity of 3,230 ampere-hours at а 9-hour discharge rate. The 
initial equipment of plates provides for a capacity of 2,720 
ampere-hours at the same rate. As there are two independent 
supplies of energy, the batterv has not been arranged in dupli- 
cate. А 1,000-ampere two-pole double-throw switch. shown 
at А in the diagram, is provided for connecting eithe: generator 
to the battery. The battery is protected by a 500-ampere fuse 


Fic. 5.—Wittron MOTOR GENERATORS INSTALLED IN NEW TELEPEONE 
EXCHANGE. 


enclosed in an air-tight cabinet, and erected near the end cell 
on the negative pole. The negative batterv lead can be dis- 
connected by means of a 1,000 ampere switch shown at B on 
the diagram. This switch can only be used when the battery 
is disconnected from service. In this case one of the generators 
would have been previously coupled up for supplying current 
direct to the exchange.- The power board and motor generators 


are illustrated in Figs. 4 and 5. hd 
(To be continued.) 


COHERERS.* 
BY W. Н. ECCLES, D.SC., А.В.С.8. 
(Concluded from p. 727.) 


Summary.—A metaod of investigating detectors is developed with 
special reference to the relations between the energy given to the 
detector in the form of electrical vibrations and the energy delivered 
by the detector, as direct current, to the circuit of the indicatiny in- 
strument. The response of the detector was measured by comparing 
the sound in its telephone with the sound produced in the same tele- 
phone by interrupting a measurable direct current. ‘The resulta of 
experiments on coherera made of oxidised iron wire dipping into mer- 
cury, and on coherers made of a clean iron point touching an oxidised 
iron plate, are ‘recorded. The author puts forward the hypothesis 
that the properties of ап oxide coherer may arise solely from the tem- 

rature variations caused in the minute mass of oxide at the contact 

зу the electrical oscillations and by the applied E.M.F. He examines 
the hvpothesis mathematically and shows that most of the phenomena 


recorded can in this way be accounted for as perfectly as the present 
state of the measurements permits. 


А Hypothesis of Coherer | Action.—The experimental results 
described above lead me to offer a simple hvpothesis of the mode 
of operation of the class of coherers in question. When an oxidised 
wire is dipped into mercury or touched against а conductor, the 
oxide dielectric between the conductors is so thin and so extended 
that a considerable current, relatively speaking, can be passed 
through it. The films of oxide used in the experiments had a thick- 
ness of the order of а wave-length of light and an electrical resis- 
tance usually between 59 and 2,000 ohms, When a current is 
passed through the film. heat is generated in the film and raises its 
temperature. "The rise of temperature may be considerable if the 
mass heated is small, but is limited by the escape of heat to the 
surrounding metal. If the rise of temperature does not affect the 
resistance of the heated material appreciably, the relation between 
the applied E. M.F. and the consequent current will be a linear one; 
but if the resistance of the material varies with its temperature the 
relation between E. M.F. and current will not be linear. А direct 
experiment on a film of oxide of iron showed that its resistance co- 
efficient was negative and nearly 1 per cent. per degree Centigrade. 
Calculation shows that a resistance-temperature coefficient of this 
magnitude can cause the voltage-current curve to deviate consider- 
ably from a straight line. The equation of the curve is deduced 
below. 

На train of electrical oscillations be passed through the minute 
mass of oxide traversed by the steady current, its energy appears as 
heat in the oxide. Тһе resistance falls in consequence. and the 
equilibrium of the direct current in its circuit is disturbed. Since 
the rise of current enhances the heating of the oxide, the subsidence 
of the current to equilibrium is somewhat prolonged when, as in the 
case of iron-oxide, the resistance-temperature coeflicient is negative. 
Hence the effect on a telephone diaphragm, whose natural period 
of vibration must be regarded as great in comparison with the dura- 
tion of a train of oscillations, may be very large. It remains to be 
seen whether the disturbance of the direct current, caused by a small 
variation of resistance, can account for the phenomena disclosed in 
the course of the above-described experiments. 

Let W, be the fraction of the energy of a single train of oscilla- 
tions given to the variable resjstance p of the detector; let р==р, 
(1 — а). where p, is the value of p at the temperature of the surround- 
ings. ‘Then AW, (07) = — (6p)/p,a, where Ё is a constant involving 
Joule's equivalent and the specific heat and the mass of the oxide. 
This initial disturbance (rp) of resistance is accomplished in less than 
ohana second and gives rise to the perturbations of current to be 
traced immediately. | 

Let the direct-current circuit of the detector comprise a total in- 
variable resistance г (which includes the resistance of the telephone), 
the variable resistan: e p of the detector, and the inductance L of the 
telephone. Let c be the current at any moment and е the applied 
E.M.F. Assume that the rate of loss of heat from the warmed mass 
of oxide to its surroundings is 200, where, as implied above, Ө is the 


temperature of the oxide above the temperature of the surroundings, 
taken аз zero. Then at any time # 


dd Loc? о 
dt pe — т > * . ө е е . e ° (1) 
and. de 
(ре 22 (2) 
Since p— p. (1— af), (1) become; 
dp 
qy + Кроа. рс? тр== трое. (0) 


* Paper read before the Physical Society. А short account ot the 


discussion following the reading of this Paper appeared in Tug Ез Ес. 
TREICIAN, April 1, 1910, p. 1021. рекарре Е ELE 
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The simultaneous equations (1’) and (2) contain the complete 
history of the fluctuations of c and p from any assigned equilibrium 
We need only investigate here small fluctuations. First, 


condition. 


however, let us obtain equilibrium value of c, say c,, correspondin 


g 
to a given value of the applied E.M.F. +. Put de/dt=0 and 42/4 


=0 in (1’) and (2) and eliminate p. We get 


о т" | ) 
(а с. e е 


experimental curve of Fig. 7 has the parameters 


k 
r= 390 ohms, ,—970 ohms, =3-7 x 10*. 


(3) 
This equation agrees perfectly with the results of numerous 


experiments on the iron-oxide-iron coherer. For example, the 


In general it would appear that the curves drawn from experiments 
‘on detectors should fall into the two classes indicated in Fig. 8 by 
curves I., III., separated by the case II. 


two vertical tangents; the condition for this is p,» 8r. 
coherer is in use the values of г and c pass those corresponding to 


In class I. the curve has 
If when the 


the lower bend of the curve, the original values of с and ғ can only 


All these cases can be realised. with patience. 


Electromotive-Force 


Fic. 8.—IpDEAL CURVES SUGGESTED BY THEORY. 


be regained by interrupting the current by external agency: the 
coherer is not *‘ self-decohering." 


In class IlI. p, «8r: there is no 
vertical tangent, and the coherer is self-restoring- In case П. p= 8r. 


To return to the problem of the small fluctuations of the current 
from its equilibrium value when the arbitrary small variation (ср) 
is imposed on the system by the arrival of a train of oscillations at 


the time (—0. Equations (1’) and (2) become 


déc 
Lg, (ру) ёсу = —с до, ES 
dep, pies. 
and Pg 


ls nip == —An— 
di + пер, (n—m) e 


Here nzkpac? 4m, . ....€ 


and ри, с, are corresponding equilibrium values of p and с. 
Equations (4) and (5) give 


which can be written in the form 


[D?+aD+b]tp,=0. . 


* 


dé 
"ue tmr p) ay ++ ps)—2n—mjpy}2p = (7) 


s... (8) 
Here а is essentially positive. Tne quantity b has the same sign 
аз de/de, as may be seen by differentiating (3) and comparing (+) 
and (8). ‘Since my experiments have been for the most part con- 


fined to self-restorinz coherers, b has been in practice always positive. 


Thus (8) yields 
; бр, = Ае-ти + Bee’, 


where a; 4h 
Mis ар, 1+ l— a K 


It appears later that a? is always much greater than 45, so that, 


approximately, 


m,..,=b/a or a-bj/a. 


The only datum available at the moment for determining the 
arbitrary constants A and B in (9) is that the initial value of cp, 18 


(Ср). Therefore 


(8p,) — А + B. А 


Using (9) in (4), 


déc 
(п + (7+ р) = — с (А єт Bem); 


— Mit T wd ER —-— ( 

whence А с, re Ще“ в“ "е 2 
Ср + Ed 

|. L r+ Py ftp | 
ст —m рту 


which vanishes at t=0. 


. (19) 


(11) 


Let the work done in the telephone by the fluctuation of the 
current through it be w,, and let the effective resistance of the 


tele 


г 


THE ELECTRICIAN, AUGUST 19, 1910. 


773 


telephone be Р. Thus the rate at which the telephone current is 
working at any moment із Pc,?, and, therefore, 


гр | c,tdt=2Pc, | 
0 


0 
Equation (11) now gives 
2P ‚Г А В | 
rtp, | m, m, 
iom mH) | 
т | rA aE) р > 
by using the condition (10). : 
Now, as stated before, (6p,) = —kp.cW,, where W, is that portion 
of the energy of a single train of oscillations usefully converted to 
heat in the detector. "Therefore (12) becomes 


2Pkpa c,*í А /т, ) ) 
Mrs Tp mni d bu (1—1 p^ 77 

The experiments have shown that the term involving the arbitrary 
constant А is always positive. Hence, if A be positive, т, must be 
greater than m,; moreover, (10) shows that B must be negative 
when, as was always the case, (гр, ) is negative. These considerations 
applied to equation (9) imply that ép, runs through a series of 
diminishing negative values, passes through the value zero, and 
becomes positive. This is not possible. On the other hand, if A be 
negative, m, must be less than m,, and B may be either positive or 
negative. If B be positive, (10) shows it must be numerically less 
than A, and then the condition m,«m, implies that ép, in equation 
(9) changes sign once during its history. Rejecting this case we are 
left with A and B both negative and m,<m,, The quantity т, 
must, therefore, be given the value b/a and m, must equal a— b/a. 


Put A= — f?, and (13) becomes 
b ) 
1— t i Й ° (14) 
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This equation, regarded as an equation between the energy W, 
spent in the detector and the energy w, delivered by the detector 
to the telephone, is precisely of the form required by the experi- 
mental curves of Figs. 4 and 5. Those curves may be regarded, in 
fact, as determining the constant of integration f*. The methods 
of measurement are not yet sufficiently refined, however, to make it 
worth while to examine this intercept term in detail. The coefficient 
of Wi, on the other hand, may be profitably enquired into. 

In this coefficient P, k, pa, а and r (which includes P, of course) 
are to be taken as constants, while p,, a, b have values dependent 
опі һе square of c,, the direct steady current passing round the 
detector circuit. By aid of equations (6), (7) and (8) the part of 
the coefficient which varies with c, may be expressed in terms of 
the quantity n detined by (6). This quantity n, it should be noticed, 
is itself a function of the square of c,, and therefore the following 
discussion applies equally to positive and negative steady currents 
through the detector. It will be found that 


La» = Ln? + mp, 4- rn 
and Lh=n?r—mnpy+2m7py, €. 0. . € 


when, аз implied by (3), we remember that 
MPy= пр}. 


Now if (3) be differentiated (15) will be seen to become 
‘de 


Lb= "de 


Hence the coefficient of W, in equation (14) 


Ln 1\ de 
m) + ) 
m+mp, nas 
It is convenient to think of с,, the impressed current through the 
detector, as the independent variable. It is, of course, readily con- 
nected with e, the impressed voltage by equation (3) or by Fig. 4. 
Then as c, is varied the factor » — m has as graph a parabola with 
its vertex at the origin and with the tangent there horizontal. This 
parabola rises only slightly within those values of the current ever 
passed through detectors, "The second factor has as graph, when 
values of c, are again taken as abscissm, a slowly falling curve. Аз 
a rule the graph of the product of these two factors appears to he 
а slowly rising curve. Now the third factor de/de is the gradient of 
the г, c curves shown in Figs. 7, 8. Hence, for а self-restoring 
coherer we expect that if we draw curves connecting w and e—that 
is, the watts in the telephone, and the voltage applied steadily to 
the detector—we expect to find w rising to а maximum at a value 
of е rather beyond the steepest part of the steady current є, c 
curve. This deduction is amply borne out by the experimental 
curves of Figs. 2 and 6. І am not able at the present moment to 
enter into an esact numerical examination of the whole matter, 
but such rough values as have as yet been obtained leave little room 


€c dt. 


w= — 


(12) 


(13) 


w= 


(15) 


x (n— (16) 


for doubt that the quantitative adequacy of the above reasoning is 
as perfect as its qualitative sufficiency. It may be remarked, in 
closing, that the term subtracted from W, in the bracket of equation 
(14) has its maximum at about the same value of с; as gives the 
maximum gradient in the ғ, c curve of the detector. This deduc- 
tion also has to some extent been experimentally confirmed, but the 
lability of coherers is so remarkable and the difficulty of carrying 
а coherer through a variety of experiments without altering its in- 
ternal state is so great, that full confirmation will only be attained 
by selection of the best from a very large number of observations. 

I have to thank the Royal Society's Government Grant Com- 
mittee for a grant of money to defray the cost of construction of 
the apparatus used in the above experiments. 


INCANDESCENT LAMPS AS PHOTOMETRIC 
STANDARDS.* 
BY C. H. SHARP AND P. S. MILLAR. 


For use as photometric standards well-selected lamps should be 
employed that have been in service for such a length of time that the 
change in candle-power at constant voltage throughout a consider 
able period is inappreciable. In regard to the seasoning of the lamps. 
in any given lamp, when the vacuum character of the surface of the 
filament and the transparency of the bulb are unaltered, the candle- 
power depends directly upon the watts expended in it. During the 
early life of the lamp the watts expended in the lamp at constant 
voltage change on account of a decrease in the resistance of the 
filament. When the filament has become stable—that is, when its 
resistance no longer decreases, the candle-power at constant volts 
no longer decreases. Now, the measurement of electrica] resistance 
is the most precise, as well as the most convenient, measurement 
which can be made; the method. therefore, has been adopted to 
measure the change in resistance of the filament at full voltage 
rather than the change in candle-power. The total change in resis- 
tance of a lamp in the period between its initial and peak-candle- 
power is, roughly speaking. 0-5 per cent. То obtain a satisfactory 
determination of the exact point at which the seasoning process 
should he interrupted, the change in electrical resistance should be 
measured to something like 1 per cent. or 2 percent. It is necessary, 
therefore, that the electrical resistance should be measured accurately 
to one part in from 10.000 to 20.000. There are two available 
methods for measuring this resistance change. One is to measure 
the voltage and current. It is, however, a matter of some difficulty 
to measure the current through a lamp to one part in 10,000. 

For measuring the resistance, use is made of the Wheatstone 
bridge method. which is easily capable of vielding results to the 
required precision, and which does not require an absolutely steady 
applied voltage. In using this method the lamp is connected in 
series with a manganin rheostat, the resistance of which is ap- 
proximately equal to that of the lamp when hot, and comparisons 
are made by means of a sensitive galvanometer. The useful life of 
an incandescent lamp standard is greatly increased when it is used 
at constant watts rather than at constant volts. 

In most commercial photometrie work carbon-filament lamps of 
the ordinary oval anchored type. standardised whilst rotating. form 
acceptable standards. For work of higher precision, and for stationary 
standards in general, use is made of a special tvpe of lamp consist- 
ing of two hairpin loops, one within the other, and lving in the same 
plane. The idea of this form of construction is to render it possible 
to determine the distance between the photometric centre of the 
lamp and the photometer screen with the highest degree of precision. 
In the ovel anchored type the different parts of the filament lie at 
different distances from the photometer scrcen ; hence this distance 
cannot be determined with high accuracy. The filaments of the 
parallel filament type of lamp. lying as еу do in the same plane at 
right angles to the axis of the photometer bar, enable the operator 
to ascertain this distance very exactly. Moreover, in this stvle of 
lamp the variation of the candle-power involved in a false adjustment 
of the lamp. whereby it is not placed with its filaments exactly at 
right angles to the bar, is very small, and the consequences of ‘a 
mistake of this kind are minimised. = 

Ordinarily, in the interests of long life, carbon-filament lamps are 
standardised at about 4 watts per candle. This involves the disad. 
vantage that the light of the lamp is somewhat redder in hue than 
that of most of the lamps which are to be compared with it, though 
this disadvantage is not a very serious one unti] metal filament lamps 
are reached, The comparison of a tungsten lamp at 1-25 watts per 
candle with a carbon lamp at 4 watts рег candle involves very great 
uncertainties on account of colour difference. For this reason there 


* Abstract from the ^ Electrical World” of a Paper read before the 
New York Section of the Illuminating Engineering Societ y. 
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has been established a set of tungsten standards, the candle-power 
of which is known in terms of the carbon standards. The colour 
difference difficulty, having been met once for all, is eliminated in 
future work with tungsten lamps by the use of tungsten standards. 

A great deal of attention has recently been given to the question 
of standardising tungsten lamps, since this type of lamp, being very 
little subject to change in candle-power, would seem to make an ideal 
standard for the photometering, not only of tungsten lamps, but also 
carbon lamps. In the latter case the tungsten standards would be 
standardised at a sufficiently reduced voltage to bring their colour 
to the right quality. It has been found that the ordinary com- 
mercial type of tungsten lamp does not admit of very accurate 
standardisation. The difficulty seems to be that a variable cooling 
is introduced by the contacts between the filament and the anchor- 
ing wires. To meet this difficulty there has been developed a type 
of parallel filamerit tungsten lamp, in which the anchor wires are 
dispensed with and all variable contacts are removed. This type of 
lamp is available only for low voltages, but from all indications 
furnishes a reliable standard. Another type of tungsten lamp 
standard has been developed, in which the filaments are in the form 
of straight pieces welded to wires at both the top and the bottom. 
This plan obviates the variable contacts and enables the construction 
of lamps for the range of E.M.F. between 100 volts and 130 volts. 
In precision standards an error of not exceeding 0-1 per cent. is 
obtainable. In commercial standards the error is kept within 0-25 
per cent. The latter degree of accuracy, being greater than is 


obtained in much commercial photometric work, is sufficient in 
many cases. —— 


of sag and strength of conductor was of very little importance. Lines 
could be installed slack, using soft-drawn conductors, and the strains 
on insulators and supports could be reduced to a minimum. Con- 
ductors on this account seldom broke. The sag was small in any 
case, and a foot or so more or less made very little difference. With 
long spans, however, there is a radical difference in requirements. 
In order to reduce the height of towers, since their cost increases 
almost as the square of the height, the conductor must be drawn up 
to the maximum possible tension. This has eliminated the use of 
soft-drawn metal for conductors and has necessitated the develop- 
ment of commercial hard-drawn copper and aluminium of very high 
elastic limit. 'The long span also requires the stringing of the wire 
with the greatest care with accurate observations as to temperature 
and tension. 'The high-working stress in conductors necessary in 
modern long-span lines has introduced new mechanical problems in 
insulator joint cross-arm designs. Furthermore, the conductor is 
stressed so near to its elastic limit at times of low temperature and 
high wind that a short-circuit on the line is almost certain to burn it 
enough to cause it to part from a reduction in cross-section. When 
& conductor does part under these conditions the high initial mecha- 
nical tension is likely to cause considerable damage to adjacent insu- 
lators, cross-arms, &c., from recoil. А further difficulty in the case 
of very long spans has resulted from vibration of the conductor and 
its crystallisation and ultimate breakage at the point of attachment. 
In such cases it has been found necessary to make the attachment 
more or less flexible. The suspension type of insulator is specially 
favourable for this reason. The economical span length for steel con- 
struction under present conditions ranges from about 300 ft. as a 
minimum to 750 ft. maximum, depending upon a large variety of 
conditions peculiar to each line. 

For E.M.F.s up to about 60,000 volts the standard type of pin insu- 
lator construction gives very satisfactory results. With the rise in 
transmission voltage above this figure, however, mechanical diffi. 
culties are encountered due to the large size of pin insulator required. 
The cost of this type of insulator increases nearly as the cube of 
increase in voltage, above 60,000 volts, and the necessary height of 
the pin imposes on the cross-arm tensional strains which are objec- 
tionable. Probably the most important and radical improvement 
which has taken place in recent years in energy transmission has been 
the development and introduction as a commercial success of the 
so-called suspension insulator construction. It superseded the pin 
type almost immediately for the very high voltage lines and now is 
standard for voltages above about 80,000. Tis advantages and its suc- 
cessful performance have been definitely established on a number 0 
important transmission systems already in operation. The suspension 
insulator requires a higher tower than does the equivalent pin 1п80- 
lator. This is a disadvantage, but it is offset by the simplification of 
the cross-arm possible with the suspension insulator and the elimina- 
tion of torsion on the arms and head of the tower. The hardware 
used in connection with the suspension insulators of various forms 18 
not altogether satisfactory, and there is a field for development and 
improvement here. n 

Where pin insulators are used the ordinary method of construction 
consists in drawing the conductor up to tension over the top of the 
cross-arms or through the groove in the top of the insulator. Since 
each pin insulator is a fixed point on the line, the conductor when up 
to tension can be tied in at any insulator and fixed until the next few 
spans are drawn up, and so on. With suspension insulators the 
method is not so simple. Usually the wire is slung in snatch-blocks, 
one hung from each cross-arm and a mile or so of conductors drawn 
up to tension. The cable is then fixed to some tower with an 
auxiliary clamp. After this operation it is necessary to transfer the 
cable from each snatch-block to the suspension clamp on each insu- 
lator, and ultimately the auxiliary clamp must be removed. The 
extra labour involved puts the suspension insulator at a disadvantage 
in cost of construction. There are possibilities for improvement 
here, especially in training linemen to this special work, which is new 
to most of them. Experience is specially necessary for the tying-in 
of conductors at dead-end insulators where the operation is quite 


DISCUSSION. 

Dr. E. B. Rosa remarked that themethods formerly used for ascertain- 
ing when lamps submitted to the Bureau of Standards had not been fully 
seasoned required observation of the performance of the lamps over a 
considerable period of time in order to detect any change in the light 
given by the filaments. At the present time use was made of measuring 
instruments at least 10 times as sensitive as formerly, and an observer 
could ascertain within 10 minutes if the lamps were not properly seasoned 
by noting some change in the resistance of the filament during that period. 
An idea of the constancy and reliability of incandescent lamp filaments 
as primary reference photometric standards could be gained from the 
fact that accurate estimates showed that if well standardised properly 
seasoned carbon filament lamps were used regularly as reference standards 


for 100 years the change in light given at a certain wattage at the end 
of that time would be only a few hundredths of 1 c.p. 


PROBLEMS IN POWER TRANSMISSION.* 


BY H. W. BUCK. 


Summary.—The author discusses the following subjects : The advan- 
tages of steel towers, length of span, suspension insulators, anchoring the 


conductors, the practical limit of pressure, voltage regulation, frequency, 
lightning arresters and interruptions of supply. 


The rise in the price of wood and the reduction in the cost of fabri- 
cated structural steel have naturally led to the substitution of steel 
towers for the old wooden poles on many lines. Such steel construc- 
tion enables higher supports to be used, and consequently longer 
spans with resulting economies. Steel supports also eliminate the 
fire risk. The question of depreciation in a steel tower, due to corro- 
sion. even if galvanised, has, however, not yet been definitely deter- 
mined, for most tower lines have been in service for ощу a few vears, 
If the steel legs of the tower are installed directly in the ground it is 
questionable whether the life of this part of the tower will be any 
longer than that of a wooden pole. The strength of a tower with its 
legs in the ground is also uncertain, since the quality of the soil varies 
to a great extent. If the legs of the towers are concreted in the 
ground the tower is greatly strengthened and corrosion is practically 
eliminated, but the cost per tower installed is thereby in some cases 
as much as doubled. Unless, therefore, the amount of power used 
in transmission is very large, so that the cost per horse-power of the 
Jine is reduced, steel-tower construction is almost prohibitive in cost. 
In order to reduce this cost it is common practice to make the smaller 
members of the tower not more than 0-125 in. in thickness. The 
life of steel members of this small section, even if galvanised, has yet 


to be determined, although the results on windmill towers are 
encouraging. 


complicated. 


There has been considerable discussion as to the best method of 
securing conductors on suspension insulator lines. Probably the 
most satisfactory is to place at regular intervals along the line, one 
mile or so apart, extra strong towers where dead-end insulators can 
be installed and the line fixed at these points. These towers should 
be strong enough to withstand any strain likely to occur on the line. 
The intermediate towers should be equipped with suspension insu- 
lators, but with the conductor clamped thereto so that it can slip 
through in case of breakage. The intermediate towers need then 
be only just strong enough to carry the actual weight of the conduc- 
tors and to resist the overturning moment across the line due to wind. 
At angles, dead-end insulators should, of course, be used with extra 
strong towers. Italian engineers carried this principle to an extreme 


The lengthening of the span on transmission lines has been an 
obvious result of the introduction of steel towers. It reduces the 
number of insulators and consequently the opportunity for break- 
downs, and has other advantages, but the lengthening of the 
span has introduced certain difficulties. With the old-fashioned 
short-span construction common on wooden pole lines the question 
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Several years ago by using flexible towers as intermediate supports. 
The arrangement has special merit in connection with suspension 
insulators, and has recently been taken up actively in this country. 
It gives promise of economy, especially from the viewpoint of the 
cost of tower assembly and erection. | 

Г The success with suspension insulators on the recent 100,000-volt 
lines in this country has been remarkable, and such lines have actually 
given less insulator trouble than the early 20.000-volt lines when they 
were first installed. Since the degree of insulation with suspension 
insulators can be increased to almost any desired extent without 
involving prohibitive difficulties, there seems to be no reason in the 
insulator itself why much higher voltages should not give satisfactory 
results. There are. however, other considerations which will prob- 
ably limit line E.M.F. to approximately 100.000 volts for some time 
to come. The insulation of the line itself is a much easier problem 
than that of transformers, lightning arresters and sub-station equip- 
ment, and these devices cannot be considered entirely satisfactory 
even at 100,000 volts in the present state of the art. 

Oil switches become of enormous proportion at this voltage and 
involve the use of large quantities of oil under conditions where the 
fire risk is considerable. Furthermore, the spacing necessary 
between phases at 100,000 volts is so great that sub-station buildings 
are necessarilv very large and expensive. It is questionable whether 
the economy in conductor cost in raising the voltage from 100,000 
volts to 150,000 volts would not be more than offset by the increased 
cost of insulator towers, sub-stations and operating equipment. 
There are other problems incident to the verv high line voltages 
which have not yet been solved. The line-charging current is a 
serious element on long lines even at 100,000 volts, and the atmo- 
spheric discharge loss increases rapidly above this voltage. The 
spacing between conductors for the latter reason will have to be 
largely increased as the voltage goes up. and it will probably be 
necessary to increase artificially the diameter of conductor to reduce 
the discharge loss. This will increase the wind strains on towers and 
increase their cost. It is provable that 110.000 volts is as high a 
voltage as is justified on a large commercia! scale under the state of 
the art as it is at the moment. It would be well for electrical engi- 
neers to be conservative in this regard in the best interests of per- 
manent advancement, since a too rapid rise in line voltage applied 
commercially is certain to result in unforeseen difficulties and un- 
satisfactory service, which can only retard legitimate development. 

Voltage regulation under the variable load on very long high volt- 
age lines cannot be considered satisfactory under present conditions. 

This result is attributable principally to the great inductive drop 
and the excessive charging current, both of which are exaggerated at 
40 cycles. For instance, the wattless leading current in а 100,000-volt 
60-cycle single-circuit line 150 miles in length is approximately 
50 amperes, or equivalent to 8.650 k.v.a. This requires a very con- 
siderable generator equipment to operate the line even at no-load. 
This charging current magnetises the generator field so that the velt- 
age will automatically build itself up until a condition of high satura- 
tion in the generators is reached. In order, therefore. to maintain 
normal voltage under these conditions the generator direct-current 
field excitation must be reduced almost to nothing. The combina- 
tion is highly unstable. Аз the load comes on, if it is inductive, such 
as induction motors, the line-charging current may be neutralised or 
the resultant may actuallv be а lagging current. The generator 
fields must then be strengthened to a point which on the no-load 
saturation curve of the machines would correspond to a voltage 
much above normal. Assume. then, that some circuit-breaker on the 
system opens, thereby cutting off a large block of power load and 
also part of the compensating lagging current ; the resultant current 
‘at the generators immediately changes from lag to lead, the line- 
charging current again predominating, and the generator voltage may 
rise as much as 50 percent. This serious rise in voltage is caused by 
momentary speed rise due to reduction in load and armature reaction 
-due to change from lag to lead. and in addition there is the boost of 
voltage over the line inductance due to the leading current. Other 
motor users on the system which remain connected to the lines under 
‘these conditions will suffer from the disturbance. 

This problem in regulation can be solved only by the installation of 
shunt inductance placed at intervals along the line permanently 
connected thereto, and so adjusted as to neutralise the line-charging 
current regardless of conditions in the various receiver circuits. If 
it becomes necessary to neutralise the lagging currents of the receiver 
circuits, use should be made of rotary condensers. It is not feasible. 
however, to neutralise the lagging currents in the receiver circuits 
with the line-charging current if a good line regulation is required, 
Since one is a constant and the other is a variable. 

While a frequency of 60 cycles does not compare favourably with 
‘one of 25 cycles for line conditions alone, on account of the increased 
charging current and inductive drop at the higher frequency, 60 
‘cycles is coming into more general use on the large transmission 


systems. This result is due somewhat to the necessity of operating 
in conjunction with existing plants; but there is justification for it 
in the reduced cost and size of the transformers, which are large and 
expensive in any case at high voltages. One of the strong arguments 
formerly used in favour of 25 cycles for transmission is its benefit in 
rotary converter operation. On account of poor voltage regulation 
however, it is no longer usual practice to instal converters on long 
lines, since independent. voltage control of the motor-generator set 
is required. Furthermore, the general adoption of 25 cycles for 
single-phase railway operation does not look as probable as it did a 
few years ago; so that greater advantages for overhead work seem 
to be in the 60-суфе system. Where extensive underground cable 
networks are involved a frequency of 25 cycles is desirable in order to 
reduce the cable eddy current and dielectric losses and to lessen the 
charging current. 

Good progress has been made in lightning arresters through the 
development of the electrolytic type. If a disturbance takes place 
on a line, thereby causing a wave of high voltage, the electrolytic 
arrester allows the surge to pass through it satisfactorily and absorbs 
its energy. Under these conditions current from the generator does 
not follow and the arrester is not overheated. If, however, the 
actual voltage on the line rises for reasons previously discusssed, the 
arrester breaks down and the current in the circuit is actually gene- 
rator current at the higher voltage, and here the heat generated in 
the electrolyte is apt to cause an explosion with consequent ejection 
of liquid, oil, &с.. and permanent damage to the disc units. 

It is not likely that lightning itself will be as troublesome at 100,000 
volts and over as it is on the lower voltages. The insulation of the 
entire transmission system is so high that the potentials due to 
lightning are not so likely to cause a puncture, and a point should 
ultimately be reached where all the apparatus will have sufficient 
insulation to be practically lightning proof. Arresters are really of 
use more for protection from so-called surges than from lightning. 
Even these should be reduced as line voltages increase, since the 
reaction due to any sudden change in the line current is proportional 
to the square of the line current. The higher the voltage, of course, 
the less the current for a given power, so that the tendency should be 
to lessen disturbances. The steel guard wire installed along the top 
of many recent transmission lines has given promising results, and 
the general opinion is that it is a benefit as a protection from light- 
ning. It has an additional mechanical advantage in tying all the 
towers together and an added electrical use in connecting all the 
towers so that all must be at the same potential. If it is then neces- 
sarv to work on a conductor on the line, this conductor can be earthed 
to any tower and brought thereby to the same potential with every 
tower, so that work can be safely carried on without danger from 
shock. 

So long as overhead transmission lines exist as they are under the 
present state of the art, occasional interruptions to service will neces- 
sarily occur. Ц is better to recognise this fact and make provision 
to reduce the duration of interruption. An interruption once or 
twice a vear, lasting a few minutes, will cause very little inconvenience 
even to the most exacting public utilitv. "The real problem in satis- 
factory service is to design switching arrangements and provide 
spare circuits and apparatus so that when trouhle does occur it can 
he located rapidly, isolated and service resumed at once.  Resump- 
tion of service should never wait upon repairs. 

One of the most important elements in case of trouble is effective 
telephonic communication between the various parts of the trans- 
mission system. The practice lately has been to remove telephone 
wires entirelv from transmission towers, зо that thev will not be sub- 
ject to trouble from the high-tension conductors. This arrange- 
ment is especially necessary on the very high-voltage lines because 
of static induction. The latter is more dificult to eliminate satis- 
factorily than is magnetic induction, which can usually be overcome 
bv transposition. 

The largest field for future evolution in energv transmission is 
toward high-voltage direct current. Its advantages over alternating 
current from the standpoint of the line itself would be very great. 
The effective voltage would coincide with the maximum, and the 
insulator problem would be reduced by 30 per cent. The number 
of conductors would be reduced to at most two, and possiblv one 
with earthed return would be satisfactory. Line-charging current: 
and self-induction would cease to exist. and the question of power- 
factor would be eliminated. The whole problem of energy trans- 
mission would be vastly simplified, and costs for construction would | 
be reduced. Such a development would undoubtedly double the 
practicable transmission distance. "The problem is not one in energv 
transmission but one in electromagnetic machinery, and it would 
involve radical developments and probably some new discoveries. 
The complications now necessary for the generation and utilisation of 
high-voltage direct current are such that its general adoption would 
not be commercielly practicable. 
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THE IDEAL ELECTRIC LIGHT. 


What constitutes the ideal electric light is largely a matter 
of opinion. There are many sides to the question, efheiency 


being the one that is seldom overlooked. But economy 15 
not the only thing to be aimed at; the colour of the light 


and its even diffusion are equallv of importance. Day- 
light is usuallv regarded as the natural standard bv which 
colour and diffusion should be judged ; but in both respects 
the standard so set up is purely arbitrary. It is, indeed, 
conceivable that, in so far as the effects on the human eve 
are concerned, daylight may have too much red or blue ; in 
other words, a light of a different character ought not neces 
sarily to be put out of court if its physiological effects on the 
brain alone are considered. The mercury атс lamp 15 
extremely efficient, in the sense in which the word is used 
in engineering circles ; it is also said by those who have used 
it to be very pleasant to work by. No complaints have ever 
been made, in so far as we are aware, of any injurious effect 
that has been produced by it on the human eyesight, 
though it has been in continuous use in certain places for 
lengthened periods. Yet the character of this light, spec 
troscopieally considered, is notoriously different from that 
of daylight, which seems to show that the arbitrary spec 
troscopic standard of davlight may, perhaps, admit of в 
good deal of variation, when looked at from the phys 
logical point of view, without ill effects. 

We publish in this issue an abstract of the report by Prof. 
WEDDING, of Charlottenburg, on the Moore light, and this 
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is probably the first independent statement that has been 
made on the subject as the result of careful photometric 
tests. The pertinacity with which Mr. McFARLAN Moore 
has laboured during the 15 years he has devoted to the 
development of his idea is worthy of all praise. The out- 
side man has, however, to examine the result in the light of 
cold reason. The obvious fact must be admitted that the 
diffusion produced by the source of light is in many respects 
an advance, which could only be produced with other 
illuminants by the use of frosted globes or by inverting the 
lamp, or otherwise hiding in one of many ways the source 
from which the light directly proceeds. Using the word 
“efficiency " in the usual sense, the light is inferior in this 
respect to others at present in common use, though for many 
purposes this would not be held to be a deciding issue. In 
spite of all the special pleading that has been heard from 
time to time, we cannot say that the difficulties connected 
with the installation itself have been altogether disposed of ; 
in fact, we fear that the more we come to close quarters the 
less will these things loom in the distance like so many un- 
considered trifles to be easily overcome. The immense 
voltage to be applied to the tube through a transformer can 
scarcely be regarded as a trifle, even by the most optimistic 
householder ; the “ glass-plumbing ” that has to be under- 
taken in case of a fracture or repair will need the develop- 
ment of a new type of workman, and make the cost of repairs 
very serious at any distance from headquarters ; the light 
itself is indivisible, which means that the whole of a room 
or hall must be lighted, and not a corner that might meet 
the needs of the case ; some sort of a stand-by seems neces- 
sary in case of a breakdown, meaning that the installa- 
tion must be duplicated in some wav ; the power factor is 
not likely to be much higher than 65 per cent., so that the 
lamp is likely to receive rather a cold welcome from the cen- 
tral station engineer; added to this, little or nothing seems 
publicly known as to the cost of installation, although a 
good deal of work has been done in America, a country in 
which the arts of advertisement are not lost on either buyer 
or seller, and must be taken into account in pioneer installa- 
tions of this kind, where cost is not altogether a final factor. 
Taking these as the most serious items in the case that 
can be made out against the lamp, the main thing urged on 
the other side is with regard to the nature of the illumination 
and the colour of the light. On neither point do we feel 
altogether convinced. A well-diffused light is not unknown 
to electrical engineers, and this, too, with a reasonable 
efficiency. As to the colour of the light, this, of course, 
depends on the nature of the gas through which the dis- 
charge passes. М; itrogen seems to be the usual gas, though 
with carbon dioxide a whiter light, more nearly approxi- 
mating to daylight, can be produced at а lower efficiency. 
Taking the nitrogen light, the colour is described as warm 
and rosy, and this agrees with previous reports, W hich 
described the light as containing a considerable excess of 
red. It may be of a pleasant colour, but it is certainly 
different from daylight. The carbon dioxide lamp has been 
used in places where the matching of colours is an important 
part of the day's work ; but we do not hear the same of the 
nitrogen tube, which seems to be the commercial article. 


111 


Prof. WEDDING says nothing about the flicker, which has 
been noticed with ordinary frequencies, such as 60. With 
a frequency of this order, there has been noticed by other 
observers to be a well-marked flicker, which produces strange 
effects when things exposed to the light are moved rapidly 
to and fro. Users of the lamp are said not to complain of 
this, and it may be that one easily gets accustomed to it. 
On the whole, we are far from rivalling the phosphor- 
escence of the firefly. Not more than 10 per cent. of the 
power put into the most efficient illuminant with which we 
are acquainted is turned into light ; usually we have to be 
content with about 2 or 3 per cent. Still, we cannot help 
feeling that Mr. MoonE has quite unconsciously taken up 


arms against a sea of troubles, an unequal form of struggle 


at best. He has successfully grappled with the problem of 
keeping the vacuum constant, or at any rate he has dis- 
covered а workable solution. But whether his persistence 
will overcome the dogged obstinacy of the human mind, 
which is only too willing to bear the ills it has, remains to 
be seen. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office, poet 
free, on receipt of published price, adding 8d. for books published under 28. Add 
10 per oent. for abroad or for foreign books.) 
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The Gas, Petrol and Oil Engine. By Dvcarp Crrmgk. Vol. I. 
(London: Longmans, Green & Co.) Рр. ix. + 31$. 48, 6d. net. 


For now nearly 30 vears the name of Dugald Clerk has been 
permanently associated with the development of the gas 
engine, not onlv from the practical side, but also from the 
interest which he has taken in the elucidation of manv difficult 
problems that have been brought to light by the study of the 
internal combustion engine. 

Any work by this distinguished authority will only be too 
eagerly read by the student, and all those interested in the de- 
velopment of power. The work in question was published 
many years ago, and Clerk has now brought it up to the most 
recent “knowledge on the subject. It mav be said at once that 
those who already have a familiar knowledge of the internal 
combustion engine will find a great deal of modern and inter- 
esting information in the work. Those, however, who are 
approaching the subject as pure learners, and who have not pot 
a knowledge of gas engine practice, such, for example, as the 
multitude of engineers who are now being educated in the 
various technological centres, will, we fear, find this work far 
from easy to master. It labours under the disadvantage of 
so many recent works on applied science that the logical 
order of the subject, which 13 so important to the student, is 
not strictly followed. The subject matter is all there, and is 
well treated, but the subjects do not lead from one to another 
in theorderin which the student can most readilv assimilate the 
information. We venture to suggest that those proposing to 
write technological works which will appeal to seekers of in- 
formation—and these, after all, are by far the largest class of 
readers— would do well to studv such standard text-books as 
those of Rankine, Cotterill and. Ewing, in which the subject 
matter is presented їп a form suitable for the student to follow 
readily the various steps. 

Clerk adheres in the body of his work to the standard cvcles 
based on air as a working medium (specific heat being assumed 
as.constant). no doubt being largely influenced bv the committee 
of the Institution of Civil Engineers, who after w eighing the 
subject decided, for the sake of simplicity, to recommend аз a 
standard an engine working on a simple fluid like air, and 
ignoring all the evidence that has been accumulated on the 
variability of the specific heat with temperature. 

The experiments of Holborn and Henning in 1907 proved 
beyond all question that the specific heat of the permanent. 
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gases varies with the temperature, according to linear law, and 
that further, both water vapour and carbon dioxide follow a 
law which is still more complicated than the linear form. It 
is, of course, quite open to suppose that experiments con- 
ducted at the high temperatures of 1,400°C. are subject to 
serious error, and that therefore the absolute values of Holborn 
and Henning may be uncertain, but we venture to suggest that 
no treatment of the internal combustion engine may be con- 
sidered as at all satisfactory which does not take into account 
the variability of the specific heat. 

The phenomena of afterburning, or what is termed “ Nach- 
brunen,” have given rise to much speculation as to what takes 
place during the expansion curve of an internal combustion 
engine. Clerk himself has long been an advocate of the theory of 
disassociation, that is, that chemical combination does not take 
place at the very high temperatures, and that the carbon and 
hydrogen atoms may exist uncombined in an atmosphere of 
free oxvgen. Other authorities have considered that it is pos- 
sible for the wall action to account for the apparent contra- 
diction of the raising of the expansion curve above the adia- 
batic. If, however, the variability of the specific heat be 
admitted, the whole of these phenomena are most readily ex- 
plained, as it will be found that the true form of the adiabatic 
curve as compared with the expansion curve is alwavs above, 
and never below. We ourselves have plotted a large number 
of expansion curves in combination with the true adiabatic, 
taking for the specific heat of the gases the values of Holborn 
and Henning, Holborn and Austin, and the still later results of 
Millard and Le Chetalier, the latter of which are admittedly 
incorrect. 

It will be found that during expansion the charge behaves as 

a perfect gas, and that there is a loss of heat. Moreover, if the 
heat additions be calculated up to the point of maximum tem- 
perature, the whole heat of the charge will be approximately 
accounted for, a result pointed out in the first instance by 
Slaby. These experiments, although made as far back as 1887, 
are still full of information. 

In conclusion, we would strongly recommend all those inter- 
ested in the internal combustion engine to read this work. If 
thev are careful to take out from the vast mass of information 
which it contains that which is useful they will profit; but we 
would wish that Clerk had had sufficient time and inclination 
to re-write the work entirelv, and to put before his readers 
exactly what is his own opinion as regards the phenomena 
which take place. Е. W. BunsTALL. 
Finanzierung und Rentabilitat deutscher Strassenbahnen. 

Ву Dr. FR. Hermes. (Jena: Gustav Fischer.) Pp. уі. +65. M.2:50. 

Although the present volume deals exclusively with German 
tramway finance, it contains а great deal of information which 
will prove very interesting reading to managers of English 
tramway undertakings. The subject is well presented and 
scientificallv treated. Only company controlled tramwavs are 
considered, municipal undertakings being excluded. 

In the introductory portion the author gives a brief but 
interesting survey of the growth of electric traction in Germany. 
Chapter I. deals with the question of electrification, and con- 
tains remarks on the various groups of interested parties, the 

electrical companies, trusts, the financial dependence of tram- 
wavs and divided guarantees. In Chapter II. the author dis- 
cusses the considerations underlving the granting of tramway 
concessions, the influence of the town on the length of the line 
and the tramway fares, the taxes to be paid to the town and 
their basis of computation, and the length of the term of the 
concession. Several examples are cited. Chapter Ш. details 
the methods of raising capital, which 13 further examined in 

‘Chapters IV. and У. Chapter VI. is on revenue (receipts, 

fares, competition, expenses, &с.). A large amount of statis- 

tical data 13 also given in tabular form at the end of the book. 

The Protection of Railroads from Overhead Transmission Line 


COMES DUE. Е (New York: D. Van Nostrand | e rtheq side of the direct-current source through a 32 c.p. lamp. 
о. р. "l. . D^ . 


| | е" E,= voltmeter deflection, Е, = pressure of direct-current ipa 
The present little volume is the publication in book form of В — voltmeter resistance, then insulation resistance = R(E, — E,)/E.- 
e, then insulation resistance = (К — fa); "e 
a Paper prepared by the author for the twenty-seventh Annual — т 


tendents at Montreal, June 24 to 26, 1908, and deals exclusively 
with the methods of protecting railroad property and the lives 
of railway employés at overhead crossings of high-tension lines. 
The subject is an important one, and deserves the close atten- 
tion of all engaged in high-tension transmission work. The 
principles involved are carefully explained, and the protective 
devices in use are critically examined. It is a book which dis- 
tinctly fills a gap in the literature of this branch of electrical 
engineering, and should prove of value. A special feature of 
the book is the number of excellent illustrations it contains of 
high-tension lines, which show in a very striking manner the 
effects of failures which commonly occur in actual practice. 

The book starts with an exposition of the dangers consequent 
upon the use of high potentials and the effects of failure at a rail- 
road crossing ; examples of line construction and actual cases 
of failure are given. The screen protection is next explained, 
and several tvpes of screen construction are illustrated. The 
method is restrictive rather than preventive, and for this reason 
the author does not favour it except as a last resort. Bridge 
and catenary type of reinforced crossings are also explained 
and criticised, and underground crossings are considered. 
Under the heading “ Discussion of Proposed Type of Crossing," 
the points which are vital in drawing up a specification are 
given, crossings are classified according to voltage, and sleet 
load, wind pressure, temperatures and factors of safety are 
considered, together with structures, foundations, insulators. 
conductors, distance apart of conductors, dead ending and 
tying, ground cables and low-voltage circuits on the high- 
tension line. А typical crossing for a high-tension line carry- 
ing two 22,000-volt three-phase circuits is then fully illustrated, 
and a number of useful references are given to the trans- 
actions of the American Institute of Electrical Engineers on 
the subject. In conclusion, we feel sure that a book dealing 
with the whole subject of high-tension protection by the author 
would be welcomed by the engineering profession. 


LOCATION OF FAULTS IN UNDERGROUND HIGH- 
TENSION CABLES.* 


BY W. A. DURGIN. 


Summary. — The author discusses the methods of fault location 
adopted on the high-tension underground cable system of the Common- 
wealth Edison Co. of Chicago. А special slide-wire bridge designed for 
Murray and Varley loop tests is described. 


Prompt location by test requires that each terminus of high- 
tension lines should be provided with a device for short-circuiting the 
phases of a faulty cable. For a three-phase line, three short lengths 
of flexible cable, joined at one end and provided at the other with 
spring clips adapted to clamping the phase terminals firmly, answer 
admirably. The addition of a longer cable from the common junc- 
tion increases the usefulness of the device by making a convenient 
arrangement for earthing, which is further facilitated by installing 
a permanent earth wire with wing-nut connectors near each cable 
terminus. А 100 to 200 volt source of direct current should also be 
available at each terminus. With these devices available, fault 
location bv test resolves itself into four main divisions: (а) Analysis 
of original fault ; (b) reduction of fault resistance ; (c) approximate 
location by predictive tests ; (d) final location by exploration tests. 

Much time may be saved and many errors avoided in predicting 
locations bv analysing the original fault thoroughly. А sensitive 
voltmeter, a lead from one side of the direct-current source with à 
lamp socket in series, and some form of bridge for measuring rests- 
tances from 0-1 to 300 ohms, are all the apparatus necessary m 
addition to that noted above. The voltmeter is used to measure 
insulation resistance by the well-known series method, and should 
preferably have a resistance of at least 500 ohms per volt, although 
satisfactory results can generally be obtained with instruments of 
200 ohms per volt. "The procedure is as follows :— | 

1. With both ends of all phases clear, measure the insulation of 
each phase by reading the detlection of the voltmeter when one ter- 
minal is connected to the phase conductor and the other to the un- 


* Abstract from the “ Electric Railway Journal” of a Paper read 
before the National Electric Light Association. 


Convention of the Association of Railway Telegraph Superin- 
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2. If a fault on either phase has low resistance, apply the lead 


‘from the lamp directly to this phase, and if the lamp glows measure 


the fault resistance with the bridge, reverse the battery and re- 
‘measure, taking the mean of the two bridge measurements as the 
true resistance. 

3. Test for crosses between such phases as show the same insula- 
tion by earthing one and re-measuring the insulation of the other, 


. using first the voltmeter and then, if a low cross exists, the bridge. 


4. Have the short-circuiting device applied at the distant end of 
the line, caution being used to make firm low-resistance contacts on 
all phases. 

5. Measure the resistance of all uncrossed loops with the bridge, 
checking the result against the resistance computed from the known 
size and length of line. 

6. If either loop shows high resistance, determine the insulation 
on the far side of the *' open " over a clear phase. and unless that is 
much lower than the insulation on the test side of the “ open ” pro- 
ceed with No. 7. 

7. Measure the insulation of the test side of the open phase when 

the far side is earthed over a clear phase, thus getting a minimum 
limit for the resistance of the path across the " open." If in No. 6 
the insulation resistance of the far side is low, No. 7 is practically 
covered by No. 6. 
Ь 8. If all the loops show “ open." check continuity by having the 
short-circuiting device earthed at the distant end of the line and 
applying the voltmeter to each phase. If one phase is then shown 
continuous and has fair insulation, apply No. 7 to the other two 
phases. 


This procedure gives a clear picture of fault conditions. If the 
analvsis shows all faults or crosses of more than 100 ohms resistance, 
the next step is to reduce one to this or preferablv to a lower mag- 
nitude. Тһе apparatus for ` breaking down " faults depends largely 
on the size of the system concerned. In any system, pressures from 
twice that of the normal transmission to а few volts, and current 
of at least 5 amperes, will be required at the fault, while for long lines 
excess current capacity must be provided to supply charging current 
at the higher pressures. When special apparatus із to be provided 
for a moderate-sized svstem, the most satisfactory results will pro- 
bably be obtained from a single-phase testing transformer of ample 
capacity supplied from the regular low-tension svstem and con- 
trolled through a water rheostat. Provision should be made for 
following fault conditions with ammeter, voltmeter and wattmeter 
connected to the transformer, and for quickly checking the fault 
resistance at frequent intervals during the reduction process by 
series direct-current voltmeter readings. 

The procedure in this reduction process varies with the conditions 
at the fault. The object is always to carbonise a sufficient amount 
of paper to carry a current of 1 am pere to 2 amperes for several hours, 
as it is practically impossible to produce any form of metallic path 
from sheath to conductor in the presence of paper. If the paper at 
the fault is dry. a current of 1 ampere continued for 5 to 10 minutes 
will generally produce a carbon path of less than 10 ohms resistance, 
which is stable for currents of a few amperes; but with damp paper 
a З to 5 ampere current is required for about 10 minutes for drving, 
followed by a 1 ampere current for five minutes for carbonising. 
With a fault submerged in water, no manipulation will produce 
carbonisation. "These fault conditions can frequently be deduced 
from the behaviour of the voltmeter and ammeter. Thus a sub- 
merged fault has a resistance to direct current of from 1,000 ohms 
to 3,000 ohms, and requires 2,000 volts for any alternating current 
trom 1 toS amperes. Furthermore, the frequent interruption of the 
are at the fault by water gives both meters a peculiar kicking swing. 
A similar swing is also observed at first with a damp fault, but lessens 
perceptibly after one or two minutes; and when the are is once 
established, the pressure required rapidly diminishes. With a dry 

fault very little swinging occurs, and if the current is held constant 

the pressure drops very rapidly to zero. The lower the resistance 
produced the easier it will be to make accurate locations, but, unless 
the reduction is carried below 100 ohms, а 1.000 ohm fault is nearly 
as satisfactory as one of intermediate resistance. It is important 
to work always on a single-phase or loop. for if two or more phases 
are earthed, or more than one cross exists, a successful exploration 
test depends on reducing the resistance of one fault much below that 
of the others, and, on the other hand, a successful predictive test 
depends on preserving the unfaulted phases intact for use as normal 
‘Standards, 

_ Resistance forms the basis of most predictive tests, for this quan- 
tity is easily measured to an accuracy of one-tenth of 1 per cent., 
and proportionality to length is approximately realised. Of the 
many resistance methods only two are generally applicable to power 
cables—the Murray and the V arlev loop tests. Both these tests are 
“special applications of the Wheatstone bridge principle, and in con- 


sequence a modified bridge is required. The essential features can 
be shown by describing the apparatus illustrated in Fig. 1, which, 
although apparently crude, has been found to answer all require- 
ments. This consists of а slide wire, C-SL, mounted over a paper 
scale divided into 100 parts, numbered in two ways, the inner scale 
0-100-0 and the outer 0-50-100. Between SL and the posts LL, 5 
and 20 are mounted three coils, the first having a resistance exactly 
equal to the slide wire (about 0-75 ohms), and the second and third 
5 ohms and 20 ohms respectively. The key K serves to control the 
connection between the binding post E and the chisel blade P, which 
is used as contact on the slide wire. Connections to the cable under 
test are made through 6 ft. lengths of large flexible leads, equipped 
with clamps capable of gripping firmly any form of switeh part 
which may serve as the cable terminal; the resistance of these leads 
in terms of equivalent lengths of the various sized cable conductors 
is tabulated for use in correcting measurements. А portable galvano- 
meter, having a resistance of about 30 ohms and a sensibility of 
0-4 millivolt per division, and a bex containing eight dry battery 
cells, complete the equipmeat. 

The resistance to be measured is connected between posts 20 and 
C, the galvanometer between posts SL and C, and two or three cells 
of battery between posts 20 and E. The point of zero galvanometer 
deflection is found with P on the slide wire, when, if S— reading on 
the outer scale, the resistance equals 208/(100—5) ohms. If the 
resistance is less than 7 ohms, the connections are transferred to 
post 5 from post 20 and the measurement repeated, 5 ohms being 
substituted for 20 in the formula. In practice, the values of 
205/0100— S) and 58:(100—S) are plotted against S in the form of 
curves, so that resistances are read off directly for anv given value 
of S. For values between 0-1 and 200 ohms the apparatus gives 
sufficient accuracy to check the continuity of conductors or to pro- 
vide the data for a Varley loop location. The loop tests are applic- 
able only when the faulted conductor is continuous—that is, when 
its resistance from terminus to terminus is entirely unaffected by 
the fault, and when at least one unfaulted conductor is available 
in the same or a parallel cable. For either test. the phase which has 
the lowest resistance fault is joined to a clear conductor at the dis- 


Fic. 1—SIMPLIFIED SLIDE WireE BRIDGE. 


tant terminus with the short-circuiting device described above, 
using every precaution to make the connection of negligible resistance 
to insulate it well from the ground. 

In the Murray loop test the two ends of the cable loop thus formed 
are then connected to the ends of the slide wire at the posts SL and C, 
the galvanometer also being connected between these posts. When 
an " earth " is to be located, the lead from the earthed direct-current 
source used for insulation measurements with the 32 с.р. lamp still 
in series is connected to post E, and the point of balance is found 
with P. If the galvanometer is not sufficiently sensitive, a second 
32 c.p. lump may be connected in parallel with the first, care being 
taken to make and break contact at К rather than Р. If 5— slide 
wire reading on inner scale expressed as decimal part of 1-00, L= cable 
length equivalent length of single connecting lead from slide wire 
to cable terminus, then 51+ 1)— 1— distance of fault from testing 
end of cable. A check measurement is next made by reversing the 
connections of the cables when the point of balance is found on the 
opposite side of the slide wire, and a second check by transferring 
connections from post SL to post LL. With this latter connection 
the slide wire is one-half of the measuring loop, and 5 is read on the 
outer scale with twice the precision of the former measurements, 
No check reversal can be made with this connection, as the faulted 
phase must be connected to C in order that the balance point may 
fall on the slide wire. The mean of the three measurements is taken 
as the Murray loop location. 

The standard Varley loop test differs from the Murray loop merely 
in using a fixed ratio for the balance arms of the bridge, represented 
by the slide wire. and in inserting between one end of the balance 
arms and the faulted side of the cable loop a variable resistance 
which is adjusted until zero galvanometer deflection is obtained — 
that is, until the inserted resistance plus the resistance of the cable 
up to the fault bears the same ratio to the resistance of the remainder 
of the cable loop as one balance arm of the bridge bears to the other. 
The true Varley test cannot be made with the slide wire bridge, but 
a modification which combines features of both loop tests can be 
performed by connecting the cable loop between posts 5 and C—the 
faulted side to 5—with galvanometer between posts SL and C. This 
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places the 5 ohm coil in series with the faulted side of loop, and leads | give a distinctive signal. With eight dry cells connected to the 
to а new point of balance on the slide wire. Then, if 5— slide wire | primary, currents from 0-4 to 0:2 amperes can be forced through 
reading on outer scale expressed as decimal part of 1-00, Lr— resis- | resistances from 0 to 100 ohms. Direct currents of this magnitude 
tance of one conductor of cable, “= resistance of one connecting lead | interrupted at low frequencies produce no sensible sound in the 
from slide wire to cable terminus (2Lr + 217 = resistance measured | detecting apparatus, but the exploring coil and receiver are so much 
by loop bridge), and X — location of fault in per cent. of cable length 


more sensitive to high-frequency currents that the signal from the 
from testing end ; then 0-2 ampere current of the vibrating interrupter is quite as loud as that 
x (214 +17) —8(5-00 + 2Lr + 2lr) which would be obtained from a 15 ampere “ flasher " current. 
BEN 


The sensitiveness of the explorer and receiver are such that with 
It has been assumed throughout that the faulted cable is made high-freqvency currents the displacement of the conductor due to 


; iralir i i а signal w explorer is paral 
up of a single-sized conductor, and that a clear phase in this cable spiraling Е sufficient to cause a signal when the xplorer is parallel 
; | са to the sheath axis, even though the sheath carries no return current. 
is used to complete the loop. If, however, the line is composed of | ү, à 
. . , For complete silence the explorer must be absolutely parallel to the 
known lengths of different sized conductors, or if a clear conductor i : e | 
КБ | un conductor axis, and, when used on a cable, to the sheath axis аз well. 
of known length and size in a parallel cable is used, it is only necessary is | 
[ PN eh, ..: | This condition may be attained by connecting the vibrator between 
to remember that the percentage length obtained by either test is in : ot А 
: UEM i | earth and all cable conductors т parallel. Charging current then 
reality a percentage of total resistance and to make the necessary M | 
. ! ; d | ~ | tows out over all conductors, but as these are disposed symmetrically 
computations to reduce this resistance measurement to percentage : ; ; EE : 7 à 
length about the cable axis the combined effect is strictly equivalent to that 
of charging current flowing along a single straight conductor at the 
centre, the sheath also being equivalent to such a central conductor. 
The signal from charging current, then, is entirely eliminated by 
adjusting the explorer accurately along the cable axis, if the charging 
currents are approximately equal for all phases. Such approximate 
equality will exist unless the resistance of the faulted phase up tofthe 
fault is a considerable percentage of the fault resistance—that is. in 
general power work—unless the fault resistance is less than about 
10 ohms. As no interference from charging current is experienced 
with the single-conductor connection on very low resistance faults 
theentire range from 0 to 100 ohms is covered by using the multiple- 


conductor connection from 100 to 10 ohms, and the single-conductor 
connection below 10 olims. 


The procedure has been outlined as applving to an “ earth ” fault, 
but the only change necessary to adapt it to the location of crosses 
is to treat оп’ of the crossed conductors as “ earth," connecting the 
direct-current source between it and the contact blade of bridge, the 
other conductor being considered the faulted phase. 

The essential points in any satisfactory exploration test are to 
produce a large difference in some electrical condition on the near 
and far sides of the fault, and to provide a detector which shall only 
be affected by this condition. With sheaths bonded at frequent 
intervals to prevent electrolysis, the path of a signalling current from 
an “ еагіһ to the sending station will divide first at the fault and 
further subdivide at each bonding point. A similar effect will result, 
even though the sheath is unbonded, if the duct line is damp or any 
other form of distributed earth connection exists. Hence, a con- 
tinually diminishing portion of current will return over the sheath 
toward the sending station, while another continually diminishing 
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THE PRACTICAL CONDUCTANCE OF ELECTROLYTES.* 


BY J. W. RICHARDS AND W. S. LANDIS. 


D.C. Source 


To Faulted Under the above title is discussed the actual conductance of the 


electrolyte in electrolytic refining tanks as they are ordinarily set up 
and operated. In almost all refining tanks the edges of the anode 
and cathode plates, usually of the same size, are at some distance 
from the sides and bottom of the tanks. The free space. that not 
directly included hetween the plates, is a field through which stray 
current flows, the current lines being usually curved. It adds con- 
siderably to the conductance of the electrolyte. The authors have 
endeavoured to measure experimentally the conductance of these 
lateral or bottom prisms of electrolyte in order to see to what extent 
they influence the conductance of the electrolyte as a whole. 

The experimental method used was to place two electrodes of pure 
copper in a neutral copper sulphate solution against the ends of a 
glass cell which they completely covered. Readings of current and 
voltage allowed the calculation of the conductance of the cell as a 
whole to be arrived at, repeated readings being taken at different 
values of current and voltage until accurate values were obtained 
for the conductance. The plates were then raised by intervals of 
lem. and the conductance of the cell determined each time as 
before. From the conductance of the cell as a whole, as thus 
measured at each interval of rise, was subtracted the calculated 
conductance of the prism of electrolyte directly between the plates. 
thus leaving the conductance of the bottom prism. The conductance 
of the bottom prism was then compared with its full calculated con- 
ductance, and the percentage which the former formed of the latter 
recorded, Similar experiments were made with cells of different 
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Fic. 2.—VIBRATING INTERRUPTER. 


portion will continue along the sheath to more distant bonds. Anv 
detector, therefore, which responds equally well to current flowing 
in a conductor or in the sheath will continue to indicate bevond the 
fault until the point is passed, where the last trace of signalling cur- 
rent leaves the sheath. Furthermore, any detector which responds 
at all to sheath currents will give most confusing signals due to rail- 
wav and other stray currents. 

These considerations lead to the development of a longitudinal 
exploring coil to be used with a telephone receiver. When the mag- 
netic circuit of the coil 13 parallel to the axis of the sheath, and the 
winding, therefore. at right angles thereto, no effect is produced by 
sheath currents alone, but with conductors spiraled as in all high- 
tension cables a loud signal is produced by current Howing over the 
loop circuit formed by the conductor up to the fault and the sheath 
back toward the sending station. When the fault resistance can he 
reduced to a few ohms, so that currents of 8 and 10 amperes can be 
produced with a 115 volt direct-current source, ep NE dimensions. | It was found that while the conductance of the bottom 
signals may be obtained by using such a current sharply interrupted | POSM was different for different lengths between the plates, its per- 
from 50 to 100 times a minute. Any form of " flasher " is adapted to | €€Ptage conductance as calculated above was practically constant 
the purpose, which gives a quick break and is capable of operating for dud given ratio of depth of solution under the plates to length of 
with certainty for a sufficient period to permit the exploration of the solution between the plates. We have therefore plotted from our 
ee т а the eee should location by the explorer P Sa мүл the percentage conductance of И 
method alone be necessary. In many cases, however, it is extremely | ОСО the plates, taking as ordinates the ratio of depth to length 
difficult to reduce the fault resistance below 20 or 100 ohms, and in | and as abscissas the Е Е n above. 
ear pads ae n SO о the ` earth ” quickly burns off a Fig.) ee | | 
under Currents oi more than 2 or 3 amperes. or zero ratio the conductance is, of se cent.. ane 

Such conditions are well met by an огай vibrator. "This, | for an infinite ratio 0. An interesting deret ie for a 
as shown in Fig. 2, consists of a small 110 volt shunt wound motor, | given conductance between the plates the actual (not percentage! 
which, through reduction gearing, drives a three-point cam switch | Conductance of the prism below the plates reaches а maximum at 
ti vc an induction о in depth, and thereafter remains constant. п 
a second, and as the cam switch makes Scan nh " моор l мше eee т conductance was reache: 

i | po Lc ops : gularly spaced interrup- | With a ratio of depth to length of approximately 0-8. 
tions of the vibration increase, the words " Hur-ry—up,” repeated Я А 


In order to determi ne T 

i i : rnune whether the conductivity (specific. con- 

ence a second, result. These irregularly spaced interruptions of the | ductance) of the electrolyte affected the values determined as above, 

vibration increase the life of the vibrator contacts and batterv and Е анаа ааа Е eee 
* , x 
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the authors tested electrolytes of widely varying conductivity with 


approximately identica] results, and furthermore tested sheets of 


copper tinfoil and zinc; the most careful experiments being made 
with zine and the ratio determined from it practically duplicated the 
ratio obtained from the copper sulphate electrolyte. The results 
obtained with zinc are shown by the dotted curve. 

In cells in which the electrode covered only a portion of the ends 
we also attempted to determine the conductance of the prism of 
electrolyte not directly underneath the electrodes, but to one side, 
and which may be assumed as having connection with the electrodes 
only at their corners. In making these determinations, electrodes 
were used smaller than the ends of the cells and were also raised up 
by successive centimetres, leaving besides the prism directly between 
the plates, the side prism between the edges of the plates and the 
side of the tank, the bottom prism between the bottom edges of the 
plates and the bottom of the tank and the diagonal bottom prism. 
The conductance of the cell as a whole being measured for each 
successive withdrawal of the plates, the sum of the calculated con- 
ductances of these prisms, between the electrodes, at the side of the 
electrodes, and directly under the electrodes, was subtracted from 
the measured conductance of the whole cell in order to determine 
the residual conductance ascribable to the bottom diagonal prism. 
The number of factors to be considered in this measurement left the 
determinaiion of the conductance of this bottom diagonal prism 
rather unsatisfactory. From three or four carefully conducted 
experiments, however, it can reasonably be concluded that the con- 
ductance of a relatively large diagonal prism, such as would be 
encountered in practice, does not appear to add sensibly to the con- 
ductance of the cell as a whole. 


Ratio depth to length. 


0 :0 40 e 8) 100 
Per cent. total conductance of bottom prism, 


There results from this study the conclusion that the practica! 
conductance of the electrolyte situated between the two electrodes 
(including that directly, laterally and beneath the electrodes) can 
be calculated by adding to the conductance of the portion betweea 
the plates the virtual conductances of the side and bottom prisms. 
These latter are to be determined in each case by calculating from 
the respective total conductances of the prisms (as if between 
parallel plates) and the use of the percentage conductance аз given 
in the curve herewith. It is necessary to reckon the ratio of depth 
(distance from edge of plate to side ‘or bottom of tank) to length 
(distance between the plates), refer to the curve and find for this 
ratio the percentage of the total conductance of each prism actually 


available. The conductance of the diagonal bottom prism may be 


neglected in all cases in actual practice. | 
For practical purposes, where the ratio of depth to length happens 
to be greater than 0-8, the conductance of the prism of electrolyte 
beneath or alongside the electrodes may be considered as constant, 
and calculated as equal to the total conductance (between parallel 
end plates) of a prism of electrolyte of the length concerned and one- 
quarter as deep as it is long. Or, in other words, the maximum con- 
ductance of these lateral or bottom prisms of electrolyte is reached 
when their depth (measured away from the plates) is over 0-8 of 
their length (distance between the plates), and may be calculated 
as the total conductance of a prism of solution whose depth is one- 
quarter of its length. 
| There are various other more complex problems in this connec- 
tion, particularly in tanks used in electro-plating where the plates 


are not against the ends of the tank, or between uncven surfaced 
electrodes, but the infinite variety of such cases makes a satisfactory 
study of them impossible. We have worked out the simplest case 
such as we think will assist the electrochemical engineer in the design 
of ordinary metal refining tanks. 

The fact that there is reached a maximum conductance after a 
given depth, holding for both electrolytes and metals, is important 
as showing the uselessness of increasing the depth of the electrolyte 
underneath or at the sides of the electrodes past a certain point, 
such increase in dimensions adding nothing to the conductance. 
The uselessness of increasing the depth (width) of an electrical 
metallic conductor conducting between points of contact at the two 
ends on the same side, beyond a certain depth which is approxi- 
mately the ratio of depth to length of 0-8, is quite as important for 
the electrical engineer in the design of equalising bars and heavy 
"bus bars of short lengths, and shows the great importance of making 
contact over the whole end or face of the conductor in order to get 
the full utilisation of the metal contained in it. Connection should 
never be made simply along an edge or at the corners, 
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THE ASSOCIATION OF CONSULTING ENGINEERS. 
| TO THE EDITOR OF THE ELECTRICIAN, 


Siz: Will the Association of Consulting Engineers bo a 
truly representative body if its membership is to be confined 
to “those who are corporate members of the Institution of 
Civil Engineers?” There must be а number of consulting 
engineers, thoroughly competent in their own speciality, who 
would be excluded by this restriction; and it is open to ques- 
tion whether they or the new Association would be the poorer 
for their exclusion. EE 

Certainly in some special lines of work, as, for example, 
telephony, the man who has spent his life in the work is better 
qualified than the average corporate member of the Civils. 

It is to be hoped that in justice to those who for a variety 
of reasons have not been able to join the Civils the proposed 
restrictions will not be maintained.—I am, &c., 

Westminster, August 15. HERBERT Laws WEBB, 

[We comment upon this letter in the Editorial Notes.— 
Ер. Е.] 


THEORY OF THE QUADRANT ELECTROMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


"IR : The usual formule, as well as those given by Mr. 
Deattie in your current issue, express the sensibility in terms 
of the absolute potential of the needle. Now this has alwavs 
seemed to me to be unreasonable, for the absolute potential is 
a mere mathematical convention, useful enough in its proper 
place, but а thing whose value can never be known. 16 is 
also my opinion that the common use of this function in 
connection with the electrometer leads to confusion of thought 
and hides the real actions. | 

The forces acting in an electrometer do not depend on the 
absolute potential of the vane bv itself, as generallv stated, 
but on the difference between that potential and that of the 
quadrants. Essentially, an electrometer consists of a con- 
denser having one, or both, coatings movable, and forces act 
on the parts in such a way that any motion thev produce 
increases the capacity. For a given position these forces are 
proportional to the square of the potential difference between 
the two coatings ; for a given P.D. and different positions they 
are proportional to the increase of capacity per unit displace- 
ment. If the vane be surrounded by several conductors at 
different potentials, each system must be worked out by itself 
and the resultant of their several effects found. The potential 
of the instrument relative to earth is only of importance when 
earthed bodies have an effective capacity with the vane. 

.- Thus, a quadrant electrometer has two fixed systems, pulling 
the vane in opposite ways, since the capacity of one is increased 
and that of the other dinimished by any motion. If the 
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potentials of the quadrants be V, and V,, while that of the 
vane is Vy, then 


system is fitted, the fans for this purpose being driven by direct- 
current electric motors. There are three turbines—one high pres- 
sure and two low pressure—driving three shafts, with a three-bladed 
propeller to each. With the low-pressure turbines, operating the 
wing shafts, are incorporated the reversing turbines, which run in 
vacuo when not in use. Complete condensing plant is installed. 
All the propellers are 5 ft. diameter and 4} ft. pitch. The speed of 
the central shaft is 750 revs. per min., and of the wing shafts 670 revs. 
per min. The power developed is about 6,300 shaft horse-power 
at à speed of 21 knots. A mechanical efficiency for the turbines 


The torque due to the first is iy, vy. 
That due to the second is ТАЛАДЫ 


е de de, Е 
And the total torque із } qo Vv Vi +4 dg v— Уз», от 
wa 


V,+V, e. de, of 92 per cent. gives 6,850 1.H.P. 
69 = 40 (V.—V,) PAM i 2)\ H 9 4 d yv. - V.)*. The steam turbine is in several ways an ideal motor, for it has few 
S working parts, and, above all, gives a uniform torque ; its outstand- 
Hence, de, ( ЛЕЗА! ing feature, however, is that it becomes more efficient the higher the 
0 19 {Ver ә Йй | speed. Now we know the screw propeller to be most efficient at low 


speeds, and the question is how to utilise both most efficiently. 
Various mechanical gear boxes of ingenious design have been sug- 
gested, but electrical methods only are considered here. By adopt- 
ing such a system we are enabled to run our steam turbines at a much 
higher speed than what would be desirable where they are coupled 
direct to the propeller shaft, and so to obtain a saving in turbine 
weight as well as an economy in steam consumption. 

We have met with a number of suggestions much to be admired, 
but we have not yet seen any system, carried out in detail for any 
particular vessel that would comply with actual conditions. We 
cannot couple to the propeller shaft a motor of large diameter that 
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И we have perfect symmetry, which requires the central 
part of the periphery of the vane to be circular and concentric 
with the suspension, and also that the needle shall be narrow 
enough and the quadrants wide enough to make the edge effects 


s dc d 
negligible, then T = E and we get the usual formula ; but 


it ought to be retained in the form showing differences of 


potentials. If the symmetry be not perfect, the relation 
between the two parts of the deflecting couple due to the electro- 
static forces may be anything at all according to the shape of 
the vane and its position relative to the quadrants. For 
example, the Nalder “ Obmer" is a quadrant electrometer 
having no mechanical control, but in which the vane is able 
to find а position in which the one part of the couple balances 
the other; this position depends on the ratios of the two 
P.D.s, and not on their actual values, which is the necessary 
condition for an ohmmeter. 

Mr. Beattie's division of the total electrostatic couple into a 
controlling and a deflecting couple is a little unfortunate, and 
his assumptions that the former part is independent of the 
potentials of the quadrants and proportional to the displace- 
ment, quite unjustifiable. Its variation with the displacement 
1s usually erratic. 

The highest curve of Fig. 4 corresponds to an increase of the 
total capacity being produced by a deflection, while the lowest 
is for the case in which the total capacity 1з diminished. The 
exact shape of these curves, however, will depend on the rates 
of increase of capacity, and the net rate of increase is not 
usually proportional to the capacity.—I am, &c., 

David ROBERTSON. 

Merchant Venturers’ Technical College, 

Bristol, August 16. 


THE ELECTRIC PROPULSION OF SHIPS.* 
BY ATHOLL BLAIR AND J. F. WILSON, B.SC. 


Summary.—Yhe authors consider a cross-Channel vessel, the s.s. 
“ Londonderry," and give particulars of the suggested equipment for 
electrical propulsion. Suction gas plant is proposed for generating cur- 
rent for the electrically-driven auxiliaries, whilst high-speed turbines 


would be employed for the main generators. Details of the equipment 
are given. 


The authors here propose to take an actual vessel, to consider the 
equipment best suited for electrical propulsion, and to compare the 
suggested scheme with the vessel as at present equipped. For this 
purpose their choice has fallen on the Midland Railway Co.'s steamer 
* Londonderry." Several reasons led to this choice. In the first 
place, the authors have full particulars of this vessel ; secondly, it is 
а vessel with steam turbines of modern design; and thirdly, any- 
thing pertaining to local affairs should arouse more attention. 

The details of the s.s. ‘‘ Londonderry " are as follows: Length 
330 ft., breadth 42 ft., depth 253 ft. There are two double-ended 
boilers 22 ft. long and 113 ft. diameter, and one single-ended boiler 
111 ft. long and 11J ft. diameter. The total heating surface is 
12,500 sq. ft., and grate area 400 sq. ft., whilst the working pressure 
is 150 lb. per square inch. Forced draught on the closed stokehold 


* Abstract of а Paper read before the Belfast Association of Engineers, 


will enable the propeller shaft to be at a feasible depth below the 
water surface; neither can we place our motor far aft, and thus 
economise in shafting, for the lines of the vessel will not allow of it. 
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Hence we see the engine room will be situated in much the same 
position as it is at present. It is our intention to drive all auxiliary 
machinery by electric motors, including all pumps, hoists, capstans 
and steering engines. In the * Londonderry " the forced draught 
is motor driven, and in her sister ship, the s.s. “Manxman,” motor 
steering gear is employed, whilst there is not any one element in the 
whole ship for which we cannot substitute an existing motor-driven 
machine. 

Suction Gas Plant for Auxiliary Power.—We propose to generate 
our supply for the lighting and all auxiliaries by a single prime 
mover, with a duplicate set as a standby. For this we have full con- 
fidence in putting forward the claims of suction gas plant, coupled 
with a three-phase generator. Our reasons for adopting the gas 
plant are twofold. In the first place, we can vary our load in a few 
minutes to suit the conditions and yet maintain its full efficiency ; 
and, secondly, we can show it is one of the cheapest and most econo- 
mical prime movers applicable to such a case. The power taken by 
the auxiliaries is rarely correctly estimated. The lengthy steam 
pipes to winches and steering engines, giving rise to great radiation 
and condensation, account for losses far greater than the average chief 
engineer would admit. We have fixed upon a set of 250 В.Н.Р., 
which is about 4 per cent. of the total power of the main engines. Аз 
to the relative efficiency of suction gas and steam plants, we have 
selected a heat unit diagram of efficiency in both cases (see Fig. 1"). 
representing up-to-date practice. We see that the suction gas plant 
is twice as efficient as the steam plant. As to the distribution of 
power to the auxiliaries, in the case of the “ Londonderry ” each 
auxiliary element is driven direct by its own steam engine, and ve 
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* Fig. 1 is reproduced from “Producer Gas" (Dowson and Larter), 
by. permission of Messrs. Longmans, Green & Co. 
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may gather at once that the over-all efficiency of the auxiliary 
engines is not to be compared with a single steam unit of equal power. 
To balance against this, there is a loss in the electrical transmission 
and generation in the suction gas plant amounting to about 25 per 
cent., whereas in the distribution for the steam plant there would, 
under very favourable conditions, be a loss of 50 per cent. The 
efficiency of the coupled motors would be about the same as the 
existing efficiency of each auxiliary engine. Hence, again, we have 
a balance in favour of the gas plant of 25 per cent. Thus we may 
sum up the over-all gain as 50 per cent. for consumption and 25 per 
cent. for distribution. 

_ The whole producer plant would occupy just the same space as the 
single-ended boiler and the turbo lighting set installed on the “ Lon- 
donderry." The weight of the over-all gas plant would be very 
approximately the same as the existing steam plant. The conditions 
vary so much that no hard and fast rule could he laid down, nor 
could we make a direct comparison, as по data exist. The same 
remark applies to costs, it only being a question of going into detail 
of such designs of sizes of auxiliaries to suit the requirements of the 
“ Londonderry." То be on the safe side, we will content ourselves 
with an extra 10 per cent. cost in the gas plant installation, an outlay 
that would be fully recovered by the saving in consumption in the 
first 12 months. 

The Electrical Proposal.—Direct-current working is outclassed at 
once on account of sparking difficulties ; in fact, at the present day, 
direct-current machinery is only adaptable to comparatively small 
work. So far it has been found impossible to construct a direct- 
current turbo-generator of over 2,000 kw. capacity, whilst turbo- 
alternators of large power are quite common. Another point, and 
really the main consideration, is that the minimum price for direct- 
current turbo sets is 18s. per kilowatt, compared with 13s. per kilowatt 
for alternating-current sets for any capacity up to 1.500 kw. 

In regard to the motor, the size required is in the neighbourhood 
of 3,000 н.Р. (one motor on each shaft, twin screw). Anything of 
the nature of a rubbing surface carrying such a large power would be 
a tremendous drawback on board ship, so that we may consider 
continuous current out of the question, both from the generator and 
the motor point of view. Turning our attention to the alternating- 
current side, we find the induction motor would suit our purpose very 
well. It has one drawback over its direct-current rival. It ex- 
hibits its best properties at а high speed ; but, as we shall see later, 
we can afford to sacrifice a few per cent. in efficiency, and in a ship 
the main point is simplicity of construction. We have two main 
types of induction motor. Hitherto we have favoured the type 
having a wound rotor and slip-rings in preference to the squirrel- 
cage rotor. The reason for this preference is primarily that the 
slip-ring motor can start up against load by introducing resistances 
into the rotor circuit, and we may control] its speed by the same 
device. Fora large motor this would entail the same troubles as in 
our diréct-current motor. In the squirrel-cage motor, however, note 
the compactness, durabilit y, ease of repair, great mechanical strength, 
ease with which it gets rid of heat, practically constant speed and 
low cost. 

The authors next describe the three-phase system of supply and 
the operation of a three-phase motor. Ав pointed out, however, 
the squirrel-cage armature has one fault which has not made it a 
favourite in land work. It starts badly against а load. Now one 
of the beauties of Ship propulsion is that the motor is not required 
to start against a load— i.e., the torque or turning effort at starting 
on the propeller is just the resistance to churning of the water, and 
once the motor has got a start it has no difficulty in reaching its full 
speed. 'To show what can be done in starting and running large 
Squirrel-cage motors, we may instance the Simplon Tunnel loco- 
motives, The motors, of which there are two, are three-phase 
squirrel cage, with pole changing devices on the stator. The diffi- 
culty of starting torque is overcome by starting with the winding 
of 16 poles, then changing over to 12 poles, then to 8, and finally to 
віх poles. The pole-changing devices are operated pneumatically, 
and the rotor winding is constructed of thick copper tubing. The 
Starting current necessarily raises the temperature of the rotor. 
and this reaches 492°F, In consequence, the stator windings are 
completely enclosed to prevent radiation from the rotor, This was 
also required because of the extremes of temperature (in winter 
on the north side the temperature is sometimes 13°F., while the 
southern half is 82°F.). The air is full of wator vapour, consequently 
the locomctives emerge dripping wet. The rotor is cooled by allow- 
ing air to pass right through it. It must be agreed that such a motor 
13 eminently suitable for marine work. 

To return to our own case, we require to run our turbine at a high 
speed for the sake of economy. Our motor, however, is limited to a 
rotor diameter of 7 ft. At first we worked out a design, on the par- 


ticulars given of 1,500 revs. per min. for the turbines and 180 for the 


shafts, and found ourselves confronted with the following diffi- 
culties: If we advocated, for the sake of a good generator design, a 
four-pole machine, that meant we must adopt 50 cycles. Hobart 
has shown that a 25 cycle, two-pole 1,500 revs. per min. turbo- 
generator is almost as heavy as a 25 cycle four-pole 750 revs, per 
min. machine, so that there is much to be gained by keeping the 
cycles high. This is borne out by S. P. Thompson's data, given in 
his Howard Lectures on “ High-speed Electric Machines." There 
you will find only 117 watts are available from a cubic inch of active 
material] in the two-pole 1,500 revs. per min. machine, while a four- 
pole 1,500 revs. per min. machine would provide from 212 to 288 
watts, or more than double the output per cubic inch. 

Now in regard to the motor. Аз we said, the dimensions of the 
vessel limit our rotor diameter to 7 ft.. and this with the motor in 
the engine room. Placed aft, to save three lengths of shafting, this 
would mean reducing the diameter to 4 ft. A frequency of 24 cycles 
would mean 16 poles on the motor, and 48 cycles 32 poles, for 180 
revs, per min. With an available circumference of 22 ft. this would 
mean that the poles would be so inconveniently near to one another 
in the 32 pole machine that it would result in a poor electrical 
design. With 3,000 н.р. and a diameter of 7 ft., even with 16 poles 
and frequency 24, such a long armature (5] ft.) makes the power 
factor 0-9; whilst 32 poles and a frequency of 48 brings it down to 
under 0°85—i.e., produces an increase in current of at least 15 per 
cent., and a consequent increased heating loss of 32 per cent., an 
increase over the 16 pole design of 11 per cent. Therefore there 
is much to be gained by keeping the cycles low and raising the speed 
of the motor. This accounts Гог us compromising between the two 
requirements and fixing upon a propeller speed of 300 revs. per min. 
The motor will, therefore, have 16 poles and the generator 4, with 
speeds of 300 and 1,200 revs. per min. respectively. 

So far we do not think that anyone has gone seriously into the 
matter of the design of these motors and turbines, but all with one 
accord are struggling for devices to give a variable speed. In the 
present case, with the cross-Channel boat, this seems unnecessary, 
as the speed may be controlled for running out and in port, where 
economy does not particularly concerns us, by adjusting the speed 
of the turbine. Throughout its entire range—or at least as far down 
in speed as we wish to go—a 1,200 геуз. per min. turbo and 300 revs. 
per min. shaft will give а 4 to 1 gear ratio. 

In this country there have been two main systems proposed to 
overcome this difficulty of obtaining variable speed on the alternating 
current motor without wasting power. As to Mavor's system, in 
which a spinner is employed, Mr. Durtnall has pointed out that such 
а combination is not only liable to mechanical troubles, but the rotor 
is really the driving element. This means that the outside of 
the spinner and the stator are occupying most valuable space on 
board ship. The rotor would have to be of small diameter and long, 
making a most inefficient motor. Again, the drawback to the 
Paragon system* (of Mr. Durtnall) obviously lies in the excessive 
diameter of the motor to get a suitable design for the large number 
of poles. Another point is that the four-pole generator has to be 
large enough to supply the motor when running at lowest speed, and 
yet on the other speeds it is only required to produce the fields—i.e., 
it is practically running idle. А breakdown on the four-pole machine 
would also stop the ship. 

А more reasonable scheme to obtain a large reduction ratio would 
seem to be to adopt a similar arrangement to Ziehl's double-field 
generator, which also uses the idea of the revolving field produced 
by three-phase currents. Let the revolving field of such a rotor be 
supplied as in the Durtnall scheme, but this time from a separate 
small rotary converter; then run up the turbine to twice the speed of 
this field, but in the opposite direction. The field will thus Бе 
equivalent to one travelling in the same direction as the shaft, but 
with only half the speed—i.c., we get a generator which gives us 
half the frequency that the ordinary type would give us for the same 
speed and the same number of poles. The three stator terminals 
of the motor would then be connected direct to the turbine generator 
terminals, and both starting and intermediate speeds would be 
obtained by running between half speed and full speed of turbine, 
on the stop valves of the turbine itself. 

Last year a new motor, called the Hunt Cascade motor, manu- 
factured by the Sandycroft Foundry Co., appeared. This may prove 
the solution of our difficulty. The arrangement is similar to the 
ordinary induction motor—a short-circuited rotor without slip-rings, 
but with а double winding. From published tests it seems that 
greatly increased power factors are obtained at remarkably low 
speeds, using high frequencies. 

If the maximum economy on intermediate speeds was required, 

* Described by the authors in their Paper. A four pole (excited by a 


small generator) and a 12 pole machine are assumed on the turbo shaft, 
and a 60 pole induction motor on the propeller shaft. 
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then recourse must be had to the windings mentioned in the Simplon 
Tunnel equipment. Suppose that two equal sized turbo-generators 
be put in to supply the 3,000 н.р. to each motor independently, and 
that one of these turbo-generators broke down, then the windings of 
the motors could be rearranged for half speed, and the two motors 
run in parallel off the other turbo. As, however, the total power is 
reduced to one-eighth at half vessel speed, this turbo would only run 
| at one-quarter load or thereabouts. Now, if we introduced some 
| arrangement to get four-fifths speed out of the motor the power used 
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Fic. 2.—DIAGRAM SHOWING THE PROPOSED LAY-OUT or 5.5, * LONDON- 
DERRY," AND THE EXISTING INSTALLATION, 


would be approximately reduced to one-half, and one set would do it 
economieally. Such an arrangement can only be obtained by a 
double winding, such as а 16 pole on top speed and 20 pole at four- 
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DISASTROUS FIRE AT THE BRUSSELS EXHIBITION. 


On the 14th inst. a fire broke out in the Belgian section of the 
Brussels Exhibition, and owing to the flimsy nature of the buildings 
it spread so rapidly that in a few hours practically the whole of the 
Belgian, British, French and Italian portions were gutted. The 
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fifths speed. This would be more costly, but it. would perhaps pay 
for itself, as it would form a stand-by in the event of a winding 
breaking down. | 

There has been much discussion in the Press on the question of 
voltage. If we consider for a moment existing voltages on board 
ship, the Board of Trade would not permit more than 250 volts. 
Such a pressure would mean an enormous current ; the cables would 
have to be very large to keep down the heating losses, and the designs 
would also be unworkable. If these schemes are to come into 
operation, the Board of Trade would raise their limit, and allow at 
least 2,000 volts. As this pressure is now quite common ashore, 
and the cables are to be confined to a short length in the engine room, 
there would be no risk. 


The sizes of the electrical plant may then be summarised as 
follows :— 


Turbo-generators.—'Two sets of 2,400 kw. four-pole machines, 40 
frequency and speed 1,200 revs. per min., 2,000 volts, 800 amperes 
per phase at a power factor 0:9, steam pressure at stop valve 150 lb. 
per square inch, 100°F. superheat, consumption 11 lb. of steam per 
indicated horse-power-hour, weight of turbine, generator and bed- 
plate complete 30 tons each set. Rotor diameter 3 ft. 9 in., length 


3 ft. 4 in., external diameter of stator 5 ft. 6 in., efficiency of gene- 
rator 96 per cent. 


Propeller Motors.—Two 2,870 в.н.р. three-phase 16 pole 40 fre- 
quency at 300 revs. per min., 96 per cent. efficiency at power factor 
of 0:9, rotor diameter 6 ft. 3 in., and length 4 ft., external diameter 
of stator 8 ft. Weight of each motor, with thrust block complete, 
35 tons.* | 


Fig. 2 shows the proposed arrangement and the existing installa- 
tion. ud 

The authors finally give figures of the estimated results with the 
electric drive, but were unable tostate the actual cost figures for the 
в.в. " Londonderry " with the existing installation, so that the saving 
by adopting the electric drive could not be put forward, 


ыы] 


except, of course, by the gas journals, and the majority of the daily 
papers have refrained from definitely attaching blame to the clec- 
trical installation. Reports received at the moment of going to 
press give an emphatic denial to these early rumours, but the matter 
is being sifted by the authorities. and, we understand, particularly 
by the British Commissioner, Mr. U. F. Wintour, and his staff. We 
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VIEW oF A PORTION OF THE MAIN FRONT OF THE EXHIBITION, BEHIND WHICH WAS THE BRITISH SECTION. 


daily papers have dealt very fully with the fire, so that our readers 
will be well acquainted with the main details. In accordance with 
the custom now prevailing of reporting all large conflagrations, tho 
cause of the fire was attributed to an electrical source, but, strangely 
enough, these rumours have not been accepted with the usual avidity, 


extend our sympathies to Mr. Wintour and to his assistants for this 


untimely end to their splendid efforts on behalf of British industries 
at the Exhibition. = NEUE 

* According to the Ocrlikon Co., the motors (single speed, 300 revs 
per min.) would weigh about 40 tons and cost about £3,000 each. 
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The British section proper, which adjoined the Belgian building, 
has been entirely wiped out, and many important exhibits of elec- 
trical instruments and apparatus were consumed by the flames. The 
section contained no heavy machinery exhibits, as these were dis- 
played in the International Machinery Hall, which is situated beyond 
the Italian section, and was not reached by the fire. Among the 
electrical and allied firms exhibiting in the British section were 
Kelvin & James White, the Morgan Crucible Co., the Reflector 
Synd., Cambridge Scientific Instrument Co., Gambrell Bros., Nalder 


. Bros. & Thompson, John Dugdill & Co., Faraday & Son, В. W. Paul, 


British Aluminium Co., J. J. Griffin & Sons, Thermal Synd., Doulton 
& Co., and the Synchronome Co. The last named had equipped the 
whole of the British section with their well-known system of electric 
clocks, and the company suffers considerable loss in that its exhibit 
was not covered by insurance. 

The daily press is loud in its complaints against the Exhibition 
authorities for the inadequacy of the water service and inefficiency 
of the fire brigade. Continental practice in fire fighting does not 
appear to come anywhere near British standards, judging by the 
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It is always easy to be wise after the event, but disasters of this 
kind constitute that class of bitter experience from which it is 
usually possible to profit. An examination of the adjoining plan 
of the buildings of the Brussels Exhibition will show the circum- 
scribed character of the British exhibit, and it is easy to see how 
difficult it would be to save this section should fire break out in the 
adjoining buildings. While considerations of ground space must, 
of course, be taken into account in the planning of a large inter- 
national exhibition, at the same time the possibility of fire should 
exercise some influence on the general scheme adopted. For this 
reason it would appear to be a wise plan to isolate buildings as 
much as possible, so that anything in the nature of a general con- 
flagration could be prevented by concentrating the efforts of the fire 
brigade upon the particular structure affected. The German sec- 
tion of the Exhibition is standing at the present moment mainly 
upon this account. It is entirely separated from the main buildings, 
as reference to the plan will show, and the wisdom of collecting the 
whole of the German exhibits in а distinct group of buildings has 
been fully justified by eventa. 
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PLAN OF BRUSSELS INTERNATIONAL EXHIBITION, SHOWING PORTIONS DESTROYED BY FIRE. 


reports roceived. On the occasion of the recent visit of our repre- 
sentative with the British Press delegates to the Exhibition the fire 
which occurred in the Café Monico about the middle of July was 
fresh in every one’s mind, and the conduct of the fire staff was gener- 
ally the subject of criticism. The interference of officials, who 
either refused to allow water to be turned on or insisted upon its 
being turned off, was the cause of the spread of the fire and nearly 
occasioned a general outbreak. The extent to which this official 
interference was carried may- be gathered from an amusing incident. 
One of the British exhibitors in the International Machinery Hall, 
whioh is not far from where the Café Monico stood, is showing an 
internal combustion pumping plant. A feature of the exhibit is the 
actual raising of water to a given height from which it falls into a 
feed tank, being constantly circulated. No regular demand is made 
upon the water mains, but the water may be seen falling in a large 
stream from the delivery to the feed tank. When the Café Monico 
was burning the order was given to turn off the water from those 
exhibits which regularly required it, but an official notieed that this 
particular exhibit was still in operation and that water was issuing 
аз usual from the delivery tank. Although he was assured that the 
Same water was being used over and over again, he insisted upon the 
plant being shut down, as he felt sure that this course would mate- 
rially assist the efforts of the brigade in putting out the fire. 


The disaster will cast a shadow over the Exhibition, and will 
probably militate against its success аз a financial venture. Prac- 
tically no damage has been done to the Machinery Hall, so that 
engineers who contemplated visiting the Exhibition may still do so 
without fear of disappointment. Оп tbe other hand, the Belgian, 
British, French and Italian sections proper each contained special 
exhibits of engineering and electrical interest, and these exhibits, 
unfortunately, have been involved in the flames. 


STREET LIGHTING AT FINSBURY (LONDON). 

It has been announced in the public journals that Finsbury 
(London) Borough Council havegranted a 10 years’ contract to the 
Gas Light & Coke Co. for the lighting of all the streets in the borough 
by gas, and the statement has been further made that this decision 
has been come to after careful inspection and consideration of the 
latest examples of gas and electric lighting and their relative cost. 

As usually occurs where gas and electric lighting interests are 
involved, statements are made which are not in accordance with the 
facts. One of the publications in which the statement we have 
referred to has appeared is the ‘‘ Municipal Journal,” and Mr. Н. В. 
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Renwick, general manager and secretary of the County of London 
Electric Supply Co., has written to that journal the letter set out 


below. It is well that the public should have the exact facts before 
them in regard to the subject of public lighting :— 


My attention has been called to a paragraph appearing in your issue 
of the 29th ultimo relative to the contract recently entered into by the 
Finsbury Borough Council with the Gas Light and Coke Company for 
the lighting of the borough. You state that “ this decision was taken 
after the latest examples of gas and electric lighting had been carefully 
inspected and relative costs compared." 

I am not in a position to say what were the latest examples cf gas and 
electric lighting inspected by the Council, but I do know that my company 
offered to submit examples of electric lighting free of expense to the 
Council, but. this offer was declined. 

With regard to the question of relative running costs, my company 
submitted a tender for lighting which gave an illuminating power three 
times as great as the existing gas lighting, and, moreover, showed а 
saving in running costs as compared with gas of over 14 per cent. In 
spite of this, however, the company's offer was declined. 

In view of the mistaken impression which the paragraph in question 


is likely to convey to your readers, I trust you will find space for this 
letter in your next issue. 


LEGAL INTELLIGENCE. 


9 
Workmen's Compensation. 


At Hastings County Court on Monday, before Judge Scully, Wm. 
Remane claimed compensation from the Hastings & District Tramways 
Co. for loss of his employment as a motorman through defective eye- 
sight, alleged to have been caused by the flashes and sparks that flew from 
under the cars, which are worked on the Dolter surface contact system 
on a portion of the route. 

Applicant stated that he had been in the German Navy and the English 
mercantile marine, and had not suffered from any trouble with his eyes. 
On Feb. 1 last, while driving a car up a hill, he had an accident through a 
mist suddenly coming before his eyes. Afterwards he noticed that the 
mist came after he passed other cars that were flashing and sparking on 
the Hastings Front, where the surface contact system was operated. So, 
having seen a doctor, he informed the general manager of the company 
that his eyesight was defective and left the company’s service. He 
denied that he had had previous trouble with his eyes, but admitted that 
once when he went to the East Sussex Hospital the doctor told him he 
was short-sighted. Both at Bristol (when employed on the tramways 
there) and at Hastings he had passed eye tests quite satisfactorily. 


His Honour adjourned the hearing, remarking that he had heard of no 
similar case. 


A LARGE VOLTMETER. 


A large inetrument or piece of equipment may owe its size to one 
of two things. It may be large and even unwieldy because its 
manufacture has not reached a very high state of perfection, or because 
the making of its parts is not an easy matter. Clocks, steam engines, 
electric motors have all at one time ог another been examples of this 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the vacant position of assistant lec- 
turer in the physics department of the Technical College, Sunder- 
land. Commencing salary £150 per annum. Particulars from the 
assistant clerk to the Education committee (Mr. Herbert Reed), 


15, John-street, Sunderland. Applications by Sept. 10. See also an 
advertisement. 


A shift engineer is wanted for power house with h.t. alternating 


and d.c. plant. Salary £2. 5s., rising to £2. 10s., per week. See 
advertisement. 


The Council of the University of Birmingham invite applications 
for the appointment of assistant lecturer and demonstrator in elec- 
trical engineering. Candidates must be graduates, and must have 
had experience in the test room of first-class electrical engineering 
firm. Stipend £150 per annum. Applications to the secretary, Mr. 
Geo. H. Morley, by Sept. 17. 

Applications will be received until Sept. 10 for appointment to 
the Henry Overton Wills Chair of Physics at Bristol University. 
Salary £600 per annum. Particulars from the Registrar. 


A professor of engineering is required for the University of Queens: 


land (Australia), Applications in duplicate to the Agent-General, 409, 
Strand, London, W.C., by August 3]. 


An assistant professor of mechanical engineering is required for 
the Heriot-Watt College, Edinburgh. Salary £225 per annum. 
Particulars from the Principal, and applications to the Clerk, 20, 
York-place, Edinburgh, by Sept. 3. 

Wandsworth (London) Guardians require an engineer and ап 
assistant engineer. Salaries £2. 17s. 8d. and £2. 98. per week 


respectively. Applications to the Clerk, St. John’s Hill, S.W., by 
Oct. 31. 


GENERAL VIEW OF MESSRS. EVEREIT EDGCUMBE'S LARGE SECTOR 
VOLTMETER. 


law. On the other hand, however, there are certain pieces of appa- 
ratus that are large because they are more efficient when in that 
condition or because the work which they have to do demands it. 
Among these may again be mentioned clocks, steam engines, 
electric motors and al.o, it appears, electrical instruments. 

For Messrs. Everett, Edgecumbe & Co. inform us that they have 
lately been supplying a few extra large patterns of sector voltmeters, 
especially designed for central station work. The accompanying 
illustration shows one of these instruments, which is, it is claimed, 
the largest that has evor been supplied either in this country or 
abroad. 

The actual length of the scale is 2 ft. 1 in., and these instruments 
are intended to be employed in large central stations, so that the 
engine driver will be able to see from any position in the station the 
exact voltage of the system. In one particular central station, 
where there is both alternating and continuous current, two volt- 
meters have been supplied, one for use on the alternating-current 
side and the other for use on the continuous-current side. 

As will be readily understood, the designing of an instrument 
having this extremely long scale was rather special when the size and 
weights of the moving parts are taken into account, but Messrs. 
Everett. Edgcumbe & Co. inform us that these instruments are quite 


as dead-beat as an ordinary 6 in. dial instrument, and every whit as 
efficient. 


The Governors of Faraday House have appointed Mr. E. A. Nash, 
A.C.LS., A.LE.E., as secretary and business manager of the Elec- 
trieal Standardising, Testing and Training Institution, in place of 


Mr. Howard Foulds, who has recently secured an appointment in 
Birmingham. 


The following appointments have been made by the Council of the 
University of Manitoba :— | 

Мг. J. W. Dorsey to be lecturer in mechanical and electrical engineer- 
ing; Mr. Geo. Halstead, M.Sc., lecturer in materials and hydraulics ; 
Мг. J. В. Thomson, B.A., B.Sc., lecturer in drawing; Mr. Lloyd A. Н. 
Warren, M.A., Jecturer in mathematics; Mr. T. A. Neelin, B.A., demon- 
strator in physics ; and Mr. B. Olson, B.A., demonstrator in chemistry. 


The Walsall Electrical Co. have appointed Mr. C. F. Thompson, 
Glenbank, Woodland Park, Newport (Mon.), as their sole agent for 
Gloucester, Monmouthshire and South Wales. 


Railway Station Lighting.—The Lancashire & Yorkshire Rail. 
way Со. 3 making steady progress with the work of substituting 
electric for gas lighting at the stations on the Southport line. The 
last station to benefit from the change is Waterloo, where the in- 
creased illumination 18 а great improvement. 


EDUCATIONAL NOTICES. 

University of London, University College.—We have received 4 
copy of a pamphlet which gives particulars of the faculty of engi- 
neering and school of architecture. The faculty includes the depart- 
ments of mechanical, electrical, civil and municipal engineering, and 
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provides students wishing to devote themselves to engineering with a 
systematic training by means of lectures, tutorial classes, drawing, 
laboratory and practical classes, in the application of scientific prin- 
ciples to industrial purposes. 

The courses are also suited to the requirements of students who intend 

to enter for appointments in the Indian Public Works Department, engi- 
neering department of the G.P.O., department of the director of engineer- 
ing and architectural works in the Admiralty, Patent Office and other 
similar serviees, or of those who intend to become patent agents, archi- 
tects, technical teachers, chemical engincers, &c. The engineering 
departments have been recognised by the Board of Trade as providing 
suitable technical training for marine engineers, and a student who has 
satisfactorily attended a three years’ course may be exempted from two 
of the four vears’ workshop training required. 
. The Pender Professor of Electrical Engineering is Prof. J. A. Fleming, 
M.A., D.Se., F.R.S. (Dean of the Faculty), and he is assisted by a capable 
staff of assistants. The courses of instruction are arranged to cover: 
(1) Ordinary and special training fer the profession of electrical engi- 
neering by lecture and laboratory courses ; (2) undergraduate lecture and 
Jaboratory courses covering the range of study required in preparation for 
graduation (B.Sc. in engineering) in the University; and (3) special 
advanced research and post graduate work. А special feature is the 
electrica] research laboratory, which is fully equipped for teaching and 
research in connection with radio-telegraphy and high-trequency enr- 
rents, The lecture accommodation is good and the ;lant and appa- 
ratus at thc laboratories are up to date. 

In the mechanical and civil engineering departments the courses of 
instruction are so designed that engincering students receive а thoroughly 
sound practical and scientific training. 

Facilities are also provided in each department for post-graduate and 
research work in all the subjects. 

Intending students should communicate with the Provost or the, Dean 
of the Faculty, not later than Sept. 20. 


. University of Manckhester.—The new session commences on 
Oct. 4. New and enlarged engineering laboratories have Leen 
erected. Prospectuses, giving particulars of the lectures, labora- 
tory and drawing courses in engineering and physies, &c., may be 
obtained from the Registrar. 

University of Bristol.—4Àt this university complete courses of in- 
struction in clectrical, mechanical and civil engineering are given, 
and also instruction in the evening classes, The 1910-11 session 
in the faculties of arts. science and medicine will commence on 
Oct. 3, and in the faculty of engineering on Sept. 13. Particulars and 
prospectuses from the registrar, Mr. James Rafter. 


Merchant Venturers’ Technical College.—'Tho faculty of Engi- 
nering of the University of Bristol is provided and maintained at 
the Merchant Venturers’ Technical College. There are complete 
courses of instruction in civil, mechanical. electrical, mining and 
motor car engineering. ‘ulendar (6d.) or prospectus (Id.) may 
be obtained from the Registrar. 


Armstrong College, Newcastle-on-Tyne.— The next session com- 
mences on Sept. 26. The matriculation examination takes place on 
Sept. 20-23. "There are full courses of instruction in mechanical, 
marine, civil and electrical engineering. naval architecture, mining, 
metallurgy, agriculture, pure science, arts and letters, Particulars 
from the secretary, Mr. Е. Н. Pruen, M.A., Armstrong College, New- 
castle-on-Tyne. 


. University College, Dundee.— The new Peters electrical engineer- 
ing laboratory will be opened on Oct. 6, when Prof. E. Rutherford 
will deliver an address. 


City and Guilds of London Institute.— The entrance examinations 
of the City and Guilds Central Technical College, Exhibition-road, 
S.W., and the City and Guilds Technical College, Finsbury, E.C., 
are held in September, and the sessions commence in October. 

Both institutions provide courses of instruction in engineering, 

chemistry, mechanics and mathematics, &c. Particulars of entrance 
examinations, scholarships and courses of study may be obtained 
from the respective colleges or at the head offices of the Institute, 
Gresham College, Basinghall-street, London, Е.С. The Central 
Technical College is intended for higher technical instruction for 
day students not under 16 years of aye, preparing to become civil, 
mechanical or electrical engineers, chemical or other manufacturers 
and teachers. The college is a school of the University of London, 
and forms the engineering section of the Imperial College of Science. 
The courses of the study for the associateship of the Institute cover 
& period of three years. 
‚ The City and Guilds Technical College at Finsbury (London, Е.С.) 
13 designed for day students preparing to enter engineering and 
chemical industries and for those who have already served an 
apprenticeship and also for evening students. The day courses in 
mechanical or electrical engineering cover two years and those in 
chemistry three years. 


Glasgow and West of Scotland Technical College.— The day classes 


begin on Tuesday, Sept. 27, and the evening classes on Thursday, | 


Sept. 22. The diploma of the College is granted in civil, mechanical 
and electrical engineering, mining, naval architecture, chemistry, 
metallurgy, mathematics and physics, building and textile manu- 
factures. The courses of study for the diploma usually extend over 
three sessions, and holders of the diploma are eligible for the degree 
of B.Sc. in engineering of the University of Glasgow after attendance 
for at least one session upon prescribed University classes. Pre- 
liminary examinations begin on Sept. 19. There are new and well- 
equipped laboratories in the departments of physies, chemistry, 
mechanics, motive power and electrical engineering, &c., and facili- 
ties are afforded for research. Copies of calendar (price 1s. 4d.) and 
prospectus (gratis) can be obtained from the Secretary. 


Technical School Regulations.— Revised regulations of the Board 
of Education for technical schools, &c., have been issued, together 
with a memorandum by the Permanent Secretary to the Board 
(Nir В. L. Morant). 

The changes introduced are mainly for bringing out more clearly the 
intention of those regulations and guarding against irregularities which 
have been apt to grow up in practice, Largely owing to the activities 
of local education authorities and other bodies, various new types of 
school and ciass have come into existence since the passing of the Educa- 
tion Act of 1902 which were not directly contemplated when the regula- 
tions were framed. The Board hope, therefore, to issue before the end 
of the current year a body cf new regulations, which will come into force 
on Aug. 1 next and will make more adequate provision for the co-ordina- 
tion of continuation sehools by local education authorities, for the group- 
ing of subjects into organised ecurses and the improvement of the attend- 


ance of students. It will be necessary to provide simpler and more 


suitable means of allocating the grants payable under the regulations 
of the Board of Education to institutions of university rank, and for 
co-ordinating these grants with those paid to the same institutions by 
the Treasury. Separate regulations will accordingly be arranged for 
this purpose. The Board must be satisfied that the courses provided are 
adequate in range and length, and that the students ато regular in their 
attendance, but it is hoped that these requirements can be secured 
without interfering with the freedom of universities to work out their 
curricula in the ways best suited to their individual needs. It. is required 
that the attendances of students shall in future he reccrded in registers 
supplied by the Board. This requirement, however, will not necessarily 
apply to technical institutions of university rank recognised under the 
regulations. The present regulations are limited to those determining 
the conditions of grant. The Board have under consideration certain 
changes as regards the science and art examinations, the national com- 
petition and the awards to studenta. 


BRITISH NOTES. 


Aberdeen.—On Monday the City Council decided to establish on 
all the tramway routes a series of 34. fares for а maximum of 740 yds. 


Carmarthen.— Public electric lighting was inaugurated on Ist inst. 
by the Carmarthen Electric Supply Co., which is supplying current 
to 228 public lamps from temporary plant by overhead cables. 

The company has secured a 14 years’ contract from the Council, who 
are making a saving of £200 a year by the change from gas to clectric 
lighting. When the generating station has been completed there will 
be an official inauguration of the scheme by the mayor (Ald. Walter 
Lloyd). The generating plant consists of two 50 H.P. gas engines and 
two 35 kw. d.c. dynamos, with a battery of Tudor cells. 

Carnarvon.— The National Eisteddfod Pavilion is being wired 
for the electric light at à cost of £40. 

Caversham.— Reading & District Electric Supply Co. have notified 
the Council of their intention to extend their electric supply mains 
into this district. 

Darlington.—An unopposed inquiry was held last week into the 
Council’s application for sanction to borrow £1,500 for extensions 
of the plant at the electricity works. 

Dunfermline.—The Council have been in communication with the 
Board of Trade in regard to the transfer of the Dunfermline pro- 
visional clectric lighting order to the Fife Electric Power Co. 

The Board refuse sanction to the arrangement for the transfer, as the 
clause in the agreement providing for the purchase of the undertaking 
Бу the Corporation between 30 and 40 years hence is deemed practically 
worthless. The agreement. provided that the lighting customers of the 
company should be transferred to the Corporation on certain conditions, 
but that users of electric current. for power (except where the current 
consumed did not exceed 4 н.р.) should be retaned by the company, the 
object being that the company might retain their large consumers. The 
Council is asking the Fife Co. to submit terms more acceptable to the 
Board of Trade. 

Electricity in Blasting.— At inquests on three men who lost their 
lives as the result of an explosion at a limestone quarry in Penmon, 
Anglesey, on 11th inst, the jury found that the explosion was an 
accident, and that it might have been caused by a smouldering 
fuse in the hole which the men were at the time charging with 
gunpowder. . The manager (Mr. George Finsland) accepted a sug- 
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gestion from the inspector of mines, to use electricity instead of 
ordinary fuses, the inspector stating that electricity was much safer. 


Electricity in Mining.—In his annual report H.M. Inspector of 
mines for the Southern District (Mr. J. S. Martin) states that the 
ue of electricity has been increased at;South Crofty Mine (Cornwall) 
and it has given general satisfaction throughout the year. At the 
various mines where electric plant has been in operation it has been 
continued, except (he believed) at Wheal Busy, where those respon- 
sible for its adaptation had not in any way benefited themselves nor 
anyone else by the manner in which things were carried out. 

The principal installations are at Great Dowgas, Wheal Jane, Wheal 
Vor, St. Ives Consolidated, &e. East Pool and South Crofty, &c., have 
been taking their supply of electric energy with mutual satisfaction from 
the loea] power company, the former for conveying the mineral to its 
Tolvadden dressing floors. Dolcoath Mine (Ltd.) has during the year 
concluded a contract. with the Cornwall Electric Power Co. апа the 
Urban Electric Supply Co. for the supply of power to the mine generally, 
and considerable saving in fuel consumption and wages is anticipated. 
It has been decided to adopt plunger pumps (electrically-driven) in 
Williams! shaft. This pumping installation will be very compact, every- 
thing will be in duplicate, and the several parts will be interchangeable. 

Grassingion (Yorks).—At a meeting of the Grassington Electric 
Supply Co. last week it was reported that the demand for electrie 
current was increasing and negotiations were proceeding for adopt- 
ing electricity for street lighting. 

Hospital Lighting.—H yde Council have agreed to wire the borough 
infectious hospital. 


: Rawtenstall.—' The Council have obtained authority to construct 


an additional tramway from Waterfoot to Water. Six new single- 
deck cars are to be purchased. | 


. Reigate.— A committee of the whole Council has reported that they 
have approved the adoption of Diesel oil engines at the generating 
station. 

The chairman of the Electric Light committee (Ald. Barnes) explained 
that for the year ending March 31, 1909, the revenue was £6,812 and the 
expenditure £3,453. leaving a net profit of £2,358. 

Dr. Cotman hoped that smaller householders would be able to obtain 
electric current in the same way as they were at present supplied with gas. 


School Lighting.—Abertillery Education committee have decided 
to wire the Aberbeeg and Brynhyfoyd schools. 


Stockton-on-Tees.— The local Chamber of Commerce have invited 


Sir Clifton Robinson to mcet them in order to discuss extensions of 
the local tramways. 


Sunderland.—The chairman of the Electricity committee and the 
borough electrical engineer (Mr. A. Blackman) have been authorised 
to visit Marylebone (London) electricity supply department for the 
purpose of obtaining information as to the methods adopted for 
increasing the number of consumers of electricity. 


the decrease in the units for lighting, which was not due to any loss of 
customers, but entirely to the fact that metal filament lamps would give 
an equal light with a decrease of units, the committeo felt that the time 
had come when they should do something in the way of canvassing. 
Marylebone had a system of canvassing in operation which had resulted 
in turning a debit of £3,090 in 1909 to a credit balance of 8.482 in 1910. 
The promoters of an electrical expibition which was to be held in Sun- 
derland in September and Octol ez had asked the committee to make a 
small contribution to the exhibition and suj ply them with current [ree 
of charge. As the committee thought the local undertaking would reap 
the greatest advantage by it, and it would he a splendid advertisement, 
thev proposed to support the exhibition as desired. 
The report was adopted, 


Huddersfield.—' The salary of the tramways manager (Mr. В. Н. 
Wilkinson) has been increased from £375 to £400 per annum. 


Launceston.— The Council are in negotiation with Mr. J. А. Purves 
as to the supply of electricity. At present a provisional order for 


the district is held by the Electrie Supply Corpn., but there is no 
provision tor а transfer. 


Leeds-Morley Tramways.—4A scheme has been arranged between 
Leeds Tramways committee and Morley Corporation for the ex- 
tension of the Leeds municipal tramways to Morley, about 7 miles 


distant. Morley Council possess parliamentary powers to construct 
the lines and Leeds will construct and lease them. 


Light Railway.—The Light Railway Commissioners have sub- 
mitted for confirmation to the Board of Trade an order reviving the 
powers granted by the Wolverhampton and Cannock Chase Railway 
(Light Railway) Order. 1907, Objections to the Board by Aug. 31. 

The Board of Trade have recently confirmed the order of 
the Light Railway Commissioners for the construction of a 
light (electric) railway from Bacup to Shawforth. The line, which 


will be constructed at once, will make connection with the Roch- 
dale tramways. 


London and Croydon Through Tramway Eooking.—We have re- 
ceived particulars of the results of the first year’s working of the 
through bookings on the tramways between Croydon and London 
from the opening of the L.C.C. Streatham to Norbury tramway ex- 
tension on July 31, 1909, to July 30, 1910 (inclusive). 

On the Norbury and Purley route 1,058,696 car-miles were run and 
10,448,687 passengers were carried. The total receipts amounted to 
£30,528. 13s. 7d.. an increase of £13,831. 8s. 23d., the average weekly 
increase being £265. 193. ӨЧ, The through bookings issued were: Ву 
London County Council, 508.504 ; by Croydon Corporation, 569,548: 
total, 1,078,052. Croydon issue over L.C.C., 61.044. The values were : 
By London County Council, £6.025. Os. 43d. ; by Croydon Corporation, 
£71,111. 2s. 2d. ; total, £13,136. 28. 634. The Croydon value over L.C.C. 
aystem was &1.086. 1s. 94d. The proportions due are: To London 
County Council, £8.048. 7s. 1d. ; to Croydon Corporation, £4,187. 153.534. 

Notts and Derbyshire Tramways.— The light railways in the Ripley 
district, which form part of the scheme of the Nottinghamshire & 
Derbyshire Electric Tramways Co., are shortly to be constructed. 

Patent Decisions.—It is announced that an order has been made by 
the Controller-General of Patents revoking the letters patent granted 
to Harry Wharton for an invention for '* Improvements connected 
with pulley blocks, cranes and other hoisting gear," No. 20,342 of 
1902. 

An order has been made restoring the letters patent granted to 


John Schade, jun., for " Improvements in spring terminal clips for 
electric conductors," No. 17,879 of 1904. 


Personal.—Mr. W. Perren Maycock, M.L E.E. (who has recently 
completed an 18 months’ engagement with the Int. Corres. Schools), 
is resuming his consulting and literary work, For some time Mr. 
МаусосК has been engaged on а new edition of ‘ Electric Wiring, 


Fittings, Switches and Lamps." This will be published by Messrs. 
Whittaker & Co. 


of fares has been introduced. Each‘ route is now divided up into 
sections, any consecutive three of which may be traversed for ld.. six 
for 2d., and so on; the charge for one additional section is 14., 
i.e., four consecutive sections for 13d., seven for 24d., &c. 

On the tramways in the Potteries district the 11. ''fair fare" 
system is to be abolished on Sept. 1, and 34. stages introduced. - 

Tramway Provisional Orders.—In the 1910 session of Parliament 
only three applications were lodged with the Board of Trade for pro- 
visional orders under the Tramways Act, 1870 (from Huddersfield 
and Rawtenstall Corporations and Milnrow Urban Council). Each 
of the applications was for power to construct additional tramways 
The aggregate length of the proposed tramways was 2 miles 7 chains 
of double line and 4 miles 63 chains of single line, and the estimated 
cost was £67,376. Огаетз were made and confirmed in every case. 


Tramway Workers’ Conference.— At the annual delegate meeting 
of the Amalgamated Association of Tramway and Vehicle Workers 
at Manchester on Friday the following resolution was passed :— 

. That the time has arrived when the following alterations in the con 
ditions of labour should be conceded by the tramway authorities through. 
out the country :—(1) An allowance of not less than 30 minutes per 
day for booking on and off duty ; (2) That all spare men be guaranteed 
not less than 48 hours per week ; (3) That all time from signing on duty 
to signing off duty be paid for except such time as may be mutually 
agreed upon as reasonable for the purpose of meals. 


Underground Telegraph Wires.— The Postmaster-General has 
decided to lay underground telegraph wires between Leeds and Hull. 


Ventilation of Buildings.— The Medical Officer of Health of West- 
minster, London, in his annual report states that it is not uncommon. 
to see in restaurants and business places electric fans at work having 
no communication with the outer air. These fans do not act аз 
ventilators, but merely agitate the air. probably alteady heated and 
vitiated. Experiments have been carried out by two French doctors 
(MM. Sartorv and Filassier) proving that these fans cause draughts, 
stir up the dust and distribute it through the rooms, so that, after 
running for one or two hours the number of organisms and dust par- 
ticles in the air is enormously increased. They therefore recommend 


that all shafts and tubes used for bringing or taking off air should be 
frequently cleansed. 


Wigan.—The general manager of the Liverpool Corporation tram- 
ways department (Mr. C. W. Mallins), who was recently called in to 
report on the position of the Wigan tramways, has issued his report... 

The gross capital expended on the tramways at March 31 last was 
£508,073, 8s., but from Ince Council, for purchase of lines within their 
area, there had been received £24,033. 14s., leaving the expenditure 
£484,039. 14s, less loans redeemed and sinking fund amounting to 
£90,705. 19s. 11d., or net £393,333. 14s. 1d. The total length of route 
was 23 miles 6 fur. 126 yds., and the cars in stock 67. From the amount 


Presentation.—On the occasion of his marriage Mr. Т. H. Saul, of 


the Acton electricity staff, has been presented with a canteen of 
cutlery and a silver sugar bowl. 


Ald. Bruck stated at the Jast meeting of the Council that, owing fo 


Tramway Fares.—On the London United Tramways a new scale 
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expended on capital account, the undertaking appeared to be соп- 
siderably over-capitalised, accounting to some extent for the loss in work- 
ing the concern. Nothing had been set aside for renewals, which would 
become very urgent in the not distant future. Мг. Mallins was convinced 
that the loss would have been much greater but for the economies which 
had been practised by the committee responsible for the undertaking. 
As regarded the permanent way, it was most unfortunate that two 
gauges should have been introduced on one system. The narrow gauge 
should be abolished as soon as the financial position warranted. £305,208 
seemed to have been expended on the permanent way (£9,877 por mile), 
which seemed excessive against £6,132 per mile expended on 15 typical 
municipal tramways throughout the country. That gave an excessive 
capital expenditure of £115,730, and a corresponding excessive payment 
of annual interest and sinking fund of 56,292. The £57,421 and £1,858 
per mils expended on overhead equipment appeared also excessive, com- 
pired with £1,524, the average cost on 15 other tramways. Under that 
head an excessive capital expenditure of £10,329 had been incurred, 
involving £551 for interest and sinking fund. On car sheds, buildings, 
&c., the capital expenditure of £1,234 per mile of track was above the 
average (£1,054). That gave as excess £5,864, which involved £319 for 
annual interest and sinking fund. Оп rolling stock Mr. Mallins states 
that the £792 per car is above the average of £672, the total excess being 
£8,047, or £437 for interest and sinking fund. 

In regard to the question of over capitalisation, Mr. Mallins observes 
that one way of dealing with the matter would be to expend a further 
sum for doubling the lines wherever possible through the system. If, 
however, the committee did not feel justified in expending the large 
amount necessary for this, he believes that £51,000 approximately would 
he sufficient to correet the mistakes which had been originally made in 
planning the track and in the kind of rolling stock purchased. This 
amount would provide 50 additional] passing places, the lowering of the 
surface under 11 bridges, the committec's proportion of construction of 
three junetions for through running with adjoining tramways, and 
additional junctions and lines in market-place, &c., ах also 40 new double- 
deck cars. The improvements should be introduced gradually, and he 
was not without hope that if £23,416 werc spent for these purposes the 
system could be made a paying concern. The second moiety of the im- 
provements could be carried out later, subject to the success of the smaller 
scheme. The alternative would be to lease the lines to а company who 
would relieve the Corporation of all further liability. 

Mr. Mallins considers that great care must have been exercised. by 
those responsible for the control of the traffic department: indeed, had 
the other departments of the undertaking been managed as economically 
there would have been no loss on the concern. The tratie prospects in 
Wigan appeared to be fairly good on most of the routes. General expen- 
diture in the engineering departments amounted to 0-8924. per car-mile, 
whieh compares favourably with other undertakings, but had electric 
current been supplied at the same price per unit as the average there 
would have been a considerable saving. 

Mr. Mallins makes the following recommendations :— 

1. The appointment of a general manager, responsible to the Tramways 
committee for the whole undertaking, with the possible exception of the 
permanent way. 2. That the maintenance charge on overhead equip- 
ment, rolling stock, car sheds and workshops should be reduced to the 
average. 3. That the cost of electric current be reduced to the average 
of tramway undertakings. 4. The cost of maintenance of permanent 
way reduced to the average. 5. An improved service. 6. А system of 
through running. 7. The contract for advertising on the cars he looked 
Into, as to whether better terms could be arranged. (8. А rearrange- 
ment of the present stages and fares. 9. A more up-to-date type of 
rolling stock; and 10. The standard gauge be substituted for the 
narrow gauge portions of the routes. | 


Wireless Telegraph Notes.— The great usefulness of wireless tele- 
graphy in connection with seafaring matters is now firmly estab- 
lished. Ап instance of its utility in combination with the submarine 
cable is now reported from Durban. Natal. ‘The British warship 
“ Hermes,” whilst at sea off the coast of Natal, by means of а wire- 
less message became acquainted with an accident which had hap- 
pened to a ship, the “ Combermere." After rendering assistance 
and supplying the “ Combermere " with some spares, the '* Hermes ” 
communicated news of the accident to Durban by wireless, and a 
message was sent over the cables of the Eastern & South African 
Telegraph Co. to the owners of the^* Combermere ” in London, so that 
within à few hours of the accident becoming known on board the 

Hermes," London was informed of an event which had occurred 
on the high seas to a vessel six days out from Port Elizabeth. 

In regard to the grounding of the British armoured cruiser “ Duke 
of Edinburgh” on the Athertield Ledge, off the Isle of Wight, between 
Ventnor and Freshwater, four miles west of St. Catherine's Point, in 
а fog on Saturday last, it is announced that immediately the accident 
occurred the Commander-in-Chief at Portsmouth was communi- 
cated with by wireless for assistance, and immediately the cruiser 

F urious " and a number cf dockyard tugs were despatched to the 
assistance of ће‘ Duke o^ Edinburgh," which, however. was suc- 
cessfully refloated with very little outside help. 1t is calculated that 
if the worst had happened to the ship the timely notification of the 
кшш and the prompt response would have prevented any loss of 

е, 


. The Marconi Company have made ап offer to the Portuguese 
Government to establish wireless telegraph stations in the Portu- 
guese colonies It is stated that the Portuguese Government are 
favourably disposed to the offer. | 

In connection with the establishment of radio-telegraph stations 
in the Pacific, the following information from the “ Australian 
Mining Standard ” is of interest :— — , 

Taking for granted that the Commonwealth and the New Zealand 
Governments will construct the Sydney and Doubtless Bay stations at 
their own expense, the cost of the remainder is estimated at £42.000, of 
which the Imperial Government's proportion would be £23,334. the Com- 
monwealth's £12,833, New Zealand's £2,333 and Fij's £3.500. The 
annual cost of maintenance was estimated at £13,820, to which Great 
Britain would contribute £7,716, the Commonwealth £4,234, New Zealand 
£748 and Fiji £1,122. There is, however, good ground for thinking that 
the cost of construction will be well below the estimate, the contracts of 
the Commonwealth for its Sydney and Fremantle stations each having a 
range of 1,250 miles, having been let for £4,150 each to the Australasian 
Wireless (Ltd.). In addition to this general scheme the Commonwealth 
Government will establish medium-power stations at Port Moresby and 
Thursday Island, so that Australia and Papua may be connected ; 
specifications are now being prepared for these, and tenders wil] be 
invited at an early date. А telegram from Port Darwin, received last 
week, stated that the Governor of Timor purposes to visit Melbourne for 
the purpose of conferring with the Commonwealth Government on the 
question of connecting that island hy wireless with Port Darwin. 


COLONIAL AND FOREIGN NOTES. 


 Argentina.—H.M. Consul (Mr. H. M. Mallet), reporting on the 
trade and commerce of the consular district of Rosario for 1909.. 
states that a number of foreign travelling agents now constantly 
visit the district, while their efforts, with the careful study of require- 
ments and methods of trade, assist them to obtain large and protit- 
able orders. | 

Competition for trade is keen, and agents and travellers from abroad 
are constantly on the watch to meet requirements, and merchants, on 
account of the less trouble it gives them, frequently avail themselves of 
this opportunity to replenish their stock. Among the more important 
items likely to be required are electrical fittings, hardware, agricultural 
machinery and implements, iron girders, &e. 

Another large grain elevator (electric) has been erected at the port fora 
British firm. | 

Formerly (continues the report) British capital alone monopolised the 
construction of public works, such as railways, ports, trams, telephones, 
electric lighting, &с. At present, however, foreign capital (chiefly 
French, German and Belgian) is competing for such works, and has been 
successful in securing several protitable concessions hitherto worked with 
British capital. The valuable concession (a monopoly) held by a British 
company for providing electric light, &c., to the city of Rosario is about 
to pass into foreign hands. 

The official value of the electrical appliances imported into Rosario 
during 1909 was $76,567 (gold), compared with $166,916 (gold) in 190%, 
the figures for railway and tramway rolling stock, engines, &c., being 
$10,100.006 (gold) and $14,670,349 respectively. | 

Buenos Ayres Western Rallway has asked Congress to grant а con- 
cession for the construction of a tube (electric) railway between Once and 
the Port, to be used for freight only, passenger traffic being catered for 
by the Anglo- Argentine Tramways Co., who propose to construct another 
tube railway. - 

The * Review of the River Plate " recently published statistics show- 
ing the proportion of the trade of Great Britain, United States and 
Germany in the leading imports into the Argentine Republic in 1908, 
from which we abstract the following :— 2 

Railway cars, $6,029,924 (gold): U.K. 69 percent., U.S. 14 per cent. ; 
galvanised iron, $5.395,047 (gold): U.K. 86 per cent.: railway material, 
$4,987,187 (gold): U.K. 70 percent. ; machinery, $3,726,786 (gold): U.K. 
34 per cent., Germany 33 рег cent., U.S. 11 per cent. ; locomotives, 
$3,394,498 (gold): U.K. 81 percent.; steel sleepers, $3,183,193. (gold): 
Germany 57 per cent.; bar and sheet оп, $3,133.634 (gold): Germany 
35 per cent.; galvanised iron wire, $1,680,510 (gold): Germany 64 per 
cent., U.S. 14 per cent., U.K. 13 per cent. ; electric cables and wire, 
$1.511,155 (gold): Germany 59 per cent., U.K. 25 per cent.; steel 
columns and joists, $1,392,554 (gold): Germany 54 per cent.; bolts and 
nuts, $1,332,159 (gold): О.К. 41 per cent.; boilers, $582,707 (gold): U.K. 
71 рег cent., U.S. 19 per cent. ; dynamos and motors, $576,823 (gold): 
О.К. 48 per eent., Germany 30 per cent., U.S. 11 per cent. ; electrical 
goods, $508,463 (gold): С.К. 45 per cent., Germany 34 per cent. 


Australasia.—Mr. Buchanan Black has again submitted his scheme 
for leasing the Creswick (Victoria) Council's water reserves for utili- 
sation in the generation of electric energy for lighting and power on 
a large scale. 

Mr. Black is reported to be acting on behalf of a syndicate formed to 
provide funds for preliminary expenses, and he is contident that if the 
necessary powers be granted the capital for the whole scheme will be 
forthcoming. The main proposal is to increase very largely the storage 
capacity at Bragg's Flat, and to utilise the water power to generato 
electricity for supplying energy in bulk to large consumers for power and 
other purposes. Subsidiary plants at other points might increase the 
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supply. It will be necessary to bring a bill into the State Parliament, | of Public Works is making arrangements for the purchase of а number 
and the co-operation of the Council is sought. 


А new 750 kw. low-pressure A.E.G. turbo-generator is being put down 
at the Golden Horse Shoe mine, Kalgoorlie. 


Mr. J. H. D. Brearley (Messrs. Noyes Bros.) has reported on the pra- 


posal to construct an electric tramway to connect certain of the southern 
and eastern suburbs of Melbourne. 


The line will be about 24 miles in 
length and double track throughout. The total cost of construction is 
put at £27,450, including £17,800 for permanent way and overhead con- 
struction, and £7,700 for rolling stock. 

A conference of the municipalities interested in the proposal to purchase 
the local cable tramways, and to electrify and extend the system, has been 
held, but consideration of the matter has been adjourned. 


Contracts have been let to fell the bush along the transmission line 
between Waihi and Wairongami (Х.Ж). The work of excavating, &e., 
is making satisfactory progress at Herthora Fells, and it is anticipated 
that there will soon be available at Waihi 6,000 i.p. to 7.000 n.p. for 
operating the various mining plants now being driven by steam. With 
a cheaper power the mining management will be in a position to handle 
and treat a large tonnage of lower grade materials; the period of paying 
working of the mines will be extended by the employment of clectric 
power in this way. 

Hobart City Council has entered into an agreement with the Complex 
Ores Co. for the supply of electzicity for public and private lighting in the 
city. 

Brazill. —A сас (гасі was recently entered into between the State 
and Mr. Henry J. Conill for the construction of a railway from the 
Bay of Camamon to Salto Grande de Jequitinhonha. on the boundary 
between the States of Bahia and Minas Geraes. Steam or electric 
traction may be used, and the concessionaire has the right to con- 
struct any necessary telegraph or telephone lines. 

Santa Catharina State Government has contracted for the 
electric lighting of the capital for £32.500. The generating 
plant is being supplied by a London firm. and it is anticipated that 
current will be available by the end of August. 

The value of the whole of the electrical appliances imported into 
Santos during 1909 was £102,106. against £77.087 in 1908 and 


£97,138 in 1907. Reports deplore the falling ой of British interest 
in these imports. 


Chile.—1n the ** Diario Oficial ” of June 8 a decree was published 
authorising Mr. Owen L. McDermott to construct an electric railway 
between Antofagasta and Mejillones. Work must be commenced 
within 12 months and the line completed in two years from May 28 


last. 

Neveral other publie works, including a milway between Puerto 
Montt and Таспа (897 miles), are projected. Five coneessions for the 
construction of 480 miles of railway have been made recently. 


China.— е value of the electrical material imported into Canton 
during 1909 was £9,210, against £6,799 in 1908: engine and boiler 
fittings £2,454, against £6,446 ; machinery £19,054, against £15,212. 

Denmark.—1n the report for 1909 on the trade and commerce of 

Denmark Mr. Consul Liddell states that the use of the telephone in 
Denmark has become general with extraordinary rapidity. Not to 
find a telephone in the towns or even the country districts is rather 
the exception than the rule. In 1881 the Telephone Co. of Copen- 
hagen had only 22 subscribers. but at present the number is about 
33,000. This rapid increase has not been confined to Copenhagen 
alone, but has spread to the provinces, and Denmark, compara- 
tively speaking, now possesses the most extensive telephone service 
of all European countries, having 33-2 telephones per 1,000 inhabi- 
tants, whereas Sweden has 3177 per 1,000, Norway 23:3, Switzerland 
22:8 and Germany 14-1. 
. Exhibitions.— The commission appointed by the Spanish Govern- 
ment to consider the expedieney of holding an exhibition in Madrid 
have decided in favour of a Universal Exhibition being held there in 
1913. "Tenders for carrving out the undertaking are invited (from 
both Spaniards and foreigners), and must be sent in to the organising 
committee betore Sept. 15. The committee's decision will be given 
before Oct. 30. The work must be begun before Jan., 1911, and be 
completed by March, 1913. 


A Fibre Congress and Exhibition. will be held at Sourabaya, 
Java, in July. 1911. 

Germany.— Н.М. Consul at Stettin (Mr. В. Bernal) reports that 
Brown-Boveri steam turbine and dynamo of about 3.000 Км. will 


be installed at a cellulose factory being erected at Cavelwisch, 
near Stettin. 


Italy.— The“ Gazetta Ufficiale" of Aug. 2 contains a decree giving 
particulars of 21 telephone lines which are to be erected by the 
Government. The Rome to Naples section will be 161 miles, the 


Genoa-Milan section 108 miles, Venice-Udine section 79 miles and 
the Catania -Messina section 63 miles. The other sections are shorter. 
In order to cope with the increased traftic on the railway between 


Milan and Varese, and in order that some of the heavy trains now 
run by steam can be worked by electric traction, the Italian Minister 


| 


of additional electric locomotives. 


Rio de Janeiro.—It is reported that the Rio de Janeiro Power & 
Light Co. have started to supply current to 2,000 arc lamps for 
street lighting under their new contract with the municipality. 


Russia.—In the report for 1909 on the trade of Russia and of the 
consular district of Moscow Mr. Consul H. M. Grove states that there 
was an increased demand for foreign iron and steel goods, including 
dynamos, locomobiles, gas engines, hand tools, &е. The increase 
in the total exports for 1909 was wholly due to the increased output 
of rails, of which 141,000 tons were exported in 1909, against 82,000 
tons in 1908. 

A new grain harbour at Odessa is projected. It is probable 
that eleetrie cranes and elevators will be erected and the quays 


will be lighted electrically. The estimated cost of the scheme is 
£1.636,000. 


Spain.— п his report for 1999 on the trade and commerce of Bar- 
celona Mr. Consul-General Roberts states that the local electric 
light, tramway and gas companies are in German and French hands. 
The electric supply company is a German concern, which supplies 
about 40,000 н.р. in the city and its environs, The company use: 
German coal, shipped from Rotterdam by the Westphalian Synd. 

A concession has been granted for the construction of a new tramway 
up the mountain situated at the back of Barcelona to Rabassada, a 
favourite suburban resort about 6 miles distant. 

The electric light and power business is in the hands of two com- 
panies—one known as the Barcelonesa and the other as the Catalina. 
The former is a German undertaking. Electric light, although in very 
general use, is expensive, the charges being 1 peseta per unit for domestic 
purposes and 30c. for power. 

A British company has purchased from the Spanish holders а con 
cession for the construction of dams across the river Ebro at certain 
points, and are about to build а dam at a point some 20 miles from Mora 
del Ebro, at a cost of about £200,000. The water thus impounded will 
give from 30,000 н.г. to 50,000 n.r., and enable the company to supply 
all the. towns and villages for 150 miles around with electricity. The total 
cost of the scheme is estimated at over £1,000,000. 

The British Chamber of Commerce for Spain, which was started in 
April, 1905, is dota , us ful work for British trade and commerce. 

The electrical material imported into Barcelona during 1908 weighed 
1.434 tons (of which only 3 tons were from the United Kingdom), against 
444 tons in 1908 and 1,689 tons in 1909. 

Copper is imported into Spain in the form of bara, wires and tubes, 
mostly from France and Germany. The quantities of wire for electrical 
purposes are of relative importance, bnt British prices are stated te be 
too high to admit of British goods being imported. The United Kins- 
dom takes the lead in the export of machinery. chemicals, coals, the total 
exports showing an increase of £75,000 over 1908. 


Sweden.—The report for 1909 of Н.М. Consul at Gothenburg 
(Mr. J. A. Duff) states that, though the general trade of the country 


was depressed during the year, electrical engineering made some 
progress. 


The supply of power by one of the largest companies (Sydsvenska 
Kraftaktiebolaget) began in the course of the year, Th? Trcllhattin 
Works, which began its delivery of power in 1908 from its provisional 
establishment, extended its lines in 1909 to Gothenburg, Alingsas and 
Skofde, and began supplying the last-named town with power. he 
Hemsjo Co. also started its new power station at Torsebro during the 
year. In Norrland only one large power station (the Ungers Indus- 
triaktiebolags power station at Arbra) was opened. Stora Kepparberss 
Bergslags power station at Bullerforsen is still in hand. The power 
station of the Uddeholm Со. at Forshult and the Vasterdalalfvens Kraf- 
taktiebolags power station at Mockfjard have commenced work, anl 
Hellefors Bruks Aktiebolag have commenced the work of harnessite 
four of its waterfalls in Svartalfven. The town of Umea has begun the 
construction of a power station at Klabbole on the Umea River. he 
large steam turbine station at Gellivare was ready to start work at the 
close of the year. 

The Swedish Water Power Association, which was formed iu 1! fur 
the promotion of a rational use of the water power, has on its programme 
several questions of great importance for the economy of water owe 
such as better water legislation, control of rivers and lakes, &c. 

In the iron trade the most important event. was the completion of the 
experiments in iron ore reduction in electric furnaces of different types st 
the Domnarfvet jron works in which the victory fell tc the Akticholazet 
Elektrometall. Thanks to the decision of the Swedish топ and ae 
Institute to devote 250.000 kr. to set up experimental works on a Jars’ 
seale at Trollhattan, this important matter for the Swedish iron industry 
has been brought much nearer to the commercial stage. E 

In the report for 1909 of Mr. Vice-Consul Neess (Landserona) t 9 
stated that electric supply was inaugurated during the year. o 
ix transmitted by overhead cable from the River Lagan (about 62 mls 

way). 

Uruguay.— Extensive improvements аге to be carried out at ine 
harbour of Montevideo, including the provision of cranes. e 
lightand motor power plant, dock railway lines, &о. The text of p 
Government bill authorising the work has been published, and tae 
total cost of the scheme is put at £2,808,000. 
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tender, &c., from the Commonwealth Offices, 72, Victoria-street, 
London, S.W. See advertisement. 


Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone material to the Postmaster-General's Department in 
Victoria. Forms of tender, &c., from the Commonwealth Offices, 
72, Victoria-street, London, S.W. See advertisement. 


Tenders are invited up to Oct. 5 for the supply of 5,000 porcelain 
insulators to the Postmaster-General's Department іп NEw Боотн 
WaLEs. Tender forms and specitications from the Commonwealth 
Office, 72, Victoria-street, London, S.W. Зее advertisement. 


Tenders are invited up to Oct. 4 for the supply of telephone material 
to the Postmaster-General's Department in Vicrorta. ‘Tender 
forms and specifications from the Commonwealth Office, 72, Victoria- 
street, London. S.W. See advertisement. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Birkenhead.— For the year ended March 31 the total receipts 
of the tramways department were £56,817, including £55,759 from 
passenger receipts. 

The total working expenses came to £33,757, and after allowing for 
bad debts, &c., the gross profit was £22,683. Interest amounted to 
£9,984, sinking fund charges to £9,317, and interest on amount applied 
to redemption of debt £1,742, and the balance (£2.357) was transferred 
to renewals fund. The capital expended was £366,419, an increase of 
£2,990 during the year, but the outstanding loans only amount to 
£282,442. 12,233.314£ passengers were carried and 1,201,476 car- miles 
run, against 12.124.297 passengers and 1,278,015 car-miles in 1908. The 
receipts per car-mile were 11:32d., against 10-53d. 

Halifax.—' The accounts of the electricity department for the year 
ended March 31 show a total income of £36,329. 

Receipts included £18,823. 10s. 5d. from supply of current for private 
lighting, power and heating, £15,195 from traction, and £1,718 from 
public lighting, less £1,044 for discounts. Total working expenses were 
£20,060, which included £11,337 for generation, £3,256 for distribution, 
and £2,664 for management expenses and general establishment charges. 
Gross profit was £10,269, and after paying interest on loans, &е. (£7,922), 
sinking fund charges (£6,349), income tax (£115), the net profit was 
£1,883. Aftercrediting balance brouzht forward (£156) and bank interest, 
and voting £1,000 in relief of rates, tlie balance (£1,158) was carried 
forward. The total capital expended on the supply department is 
£107.133, an increase of £2,671 during the year. There are 1,855 con- 
sumers (with the equivalent of 174,994 8 c.p. lampa) connected, against 
1,797 consumers and 163,578 8 c.p. lamps in 1909. 5,477,369 units of 
electrical energy were sold, including 1.865,715 units for private lighting 
and power, 3,545,007 for traction and 66,647 for street lighting. There 
are 63 public are lampa. and the public maximum supply demand was 
2,870 kw. against 2,850 kw. in 1909. 

The total receipts of the tramways department were £89,270, against 
£86,158 in 1908.9. Passenger traffic was £86,285 against £82,219, the 
luggage and parcel receipts were £1,625, and advertising on cars £072, 
against £2,314. Working expenses were £53,898 against £60,145, and 
gross profit £35,372, against £26,013. After deducting special expendi- 
ture (£762, against £17,982), interest (£11,861, against 212,201), sinking 
fund (£9,562, against £9.200) and preliminary charges (£122, against 
£172) there was a net profit of £22,307, against a deticit of £13,542. Total 
working expenses came to 6-9474. per car-mile (against 7:954.) which 
included power expenses 1:8694. (against 2-095d.) per car-mile. The 
charge for current during the past. year was 14. per unit against 13d. in 
1908-9. The car-mileage run was 1,862,068 against 1,815,092, and the 
units of electrical energy consumed for traction were 3.479.464 against 
3,580,224. 16,323,755 people were carried, against 16,413,434 in 1908-9. 


Гохрох County Council invite tenders for the covering with 
asbestos tape of certain electric cables in manholes in the south of 
London. Specification, drawing, form of tender, &c., from the Clerk 
of the Council, Spring Gardens, S.W. Tenders by 11 a.m. Aug. 30. 

Гомром County Council also invite tenders for wiring and fitting 
for electric lighting of the second section of the central car repair 
depot, Woolwich-road. Specifications, &c., from the Clerk of the 
Council. Tenders by 11 a.m. Tuesday, Aug. 30. 


BovgNEMOovTH Tramways committee want tenders by Aug. 31 
for reconstruction of 21 miles of tramway permanent way and supply 
of 450 tons of rails, with fastenings. Specifications, &c., from the 
General Manager. 


Tenders are wanted by 5 p.m. Aug. 25 for supply of telephone 
apparatus and cable (main central battery system and metallic 
circuit telephone switchboards, &с.) for the Lancashire County 
Asylum, RAINHILL. Specification, &c., from the Clerk. 


CHELMSFORD Education committee want tenders by Aug. 31 for 
electric light wiring at Trinity-road school. Forms, &c., from Mr. 
W. H. Pertwee, London-road, Chelmsford. 


SovrH DuBLIN Guardians want tenders by noon Aug. 24 for 
wiring and fitting the workhouse for electric lighting. Specifica- 
tions, &c., from the Clerk on payment of £1. 18. 

ВоснратЕ Electricity committee want tenders by noon, Aug. 31 
for 12 months’ supply of paper insulated cables. Specification 
from the engineer and manazer. 


PoPLaAR (London) Guardians want tenders by 6:30 p.m. Aug. 31 
for 12 months' electrical supplies, ironmongery, packing and jointing. 
&с. Forms, &c., from the Clerk. 

West Ham Guardians want tenders for 12 months’ supply of elec- 
trical fittings, engineers’ oil, &c. Tenders to the Chairman of the 
Board, at 11 a.m., Sept. 1. 

The Commissioners ог H.M. Works AND Ривыс BUILDINGS 
invite tenders for 12 months’ supply of electrical accessories. Tenders 
by ll a.m., August 24, to the Secretary, Storey's Gate, London, S.W. 


The directors of the Powell Duffryn Steam Coal Co. (ABERDARE) 
invite tenders for stores, including electrical goods. Tenders to 
London office (101, Leadenhall-street, Е.С.) by Sept. 12. 

Hackney (London) Council want tenders by 7 p.m. Sept. 15 for 
extension of main switchboard. Specification from Town Clerk. 


Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (near Christehurch) and Bluff. 
Specification, conditions, &c., at the office of the Superintendent of 
Electric Lines, G. P.O., Wellington, and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W., and also from Messrs, 
R. W. Cameron & Co., 23, South William-street, New York, and Mr. 
H. Stephenson Smith, 244, California-street, San Francisco, Cal. 
Tenders must state the name of the country in which the apparatus, 
&с., will be manufactured. 

Tenders are invited up to Sept. 20 for the supply of telegraph and 
telephone material to the Postmaster-General's Department in 
VICTORIA (Australia). Tender forms and specifications from the 
Commonwealth Oflice, 72, Victoria-street, London, S.W. 

Tenders are invited up to Sept. 7 for supply of battery material and 
glassware to the Postmaster-General's Department in QUEENSLAND. 
Tender forms and specitications from the Official Secretary in Great 
Britain of the Commonwealth of Australia, 72, Victoria-street, 
London, S.W. 

The Deputy Postmaster-General, MELBOURNE (Victoria), will 
receive tenders until 3 p.m. Aug. 30 for supply of electrical sundries, 
insulators, wire and sulphate of magnesia. Local representation 
uecessary, Further particulars from 72, Victoria-street, London, S.W, 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is READY, price 15s., post 
free in the United Kingdom, 153. gd. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1910 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


— — À — ——À 


TENDERS INVITED. 

Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone insulators to the Postmaster-General's Department in 
all the States of the Commonwealth of AusrRALIA. Tender forms, 
&с., may be obtained at the Commonwealth Offices, 72, Victoria- 
street, London, S.W. See advertisement. 


Tenders are invited up to Sept. 27 for the supply of electric lamps 
to the Postmaster-General’s Department in Vicrorta, Forms of 
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Tenders will be received (up to 3 p.m. Sept. 13) by the Deputy 


Postmaster-General, MELBOURNE, for supply of 8,510 telephones. 
Local representation necessary. 


Messrs. Henry Wm. Davis and Harry Walter Hosier, electrical 
and surgical instrument makers, 43, Grafton-street, London, W.C, 
(trading under the style of H. & W. Davis), have dissolved partner. 
ship as from July 16. Debts by H. W. Davis, who continues. 


Messrs. Kurt, Wm. Bacher, Hugh C. Taylor and Jas. R. F. Smith, 


electrical and mechanical engineers, of Hounslow, Middlesex, have 
dissolved partnership. 


Tenders will be received up to noon Sept. 1, at the offices of the 
chairman of the Board of Control, WiNNIPEG (Manitoba, Canada). for 
supply and installation of 46,000 ft. of 13,000-volt three-core cable. 
Deposit of $1,000 (about £205) required. Specifications and forms 


from tbe Power Engineer, Winnipeg. Copy of specification and con- 
ditions may be seen by 


British makers at 73, Basinghall.strcet Siemens * Onewattlite."—2A new development introduced some 
London, E.C. | 


months ago by Messrs. Siemens Bros. Dynamo Works, Tyssen-street, 
Dalston, London, N.E., when placing their 100 c.p. lamps on the 
market, is now generally known to the trade as the '* Onewattlite." 
Particulars of this have been widely circulated by the firm, and it is 
worthy of consideration by the contractor who is more particularly 
interested in supplying shop keepers and trade establishments. lt 
consists of a 100 c.p. '* Onewatt" lamp used in conjunction with a 
suitable design of ‘` genuine " Holophane glass reflector fitted to а 
gallery whieh brings the lamp into true focus and obtains the best 
possible illumination effects. Holophane glassware is now widely 
known for its special reflecting capacity, and used in conjunction 
with the ‘‘ Onewatt " drawn tungsten lamps. provides a cheap and 
efficient method of illuminating the display windows and interiors of 
shops. Contractors are specially asked to note that when ordering 
'" Onewattlite " the price quoted is inclusive of glassware, gallery 
and 100 c.p. “ Onewatt " lamp complete, with the exception of the 
lamp holder. and is readily fitted to any existing lamp holder which 
may be installed. In the case of new installations, however, it would 
be necessary to order lamp holders extra. The firm will be pleased 


to supply full particulars of this speciality to all contractors who are 
interested in the class of work mentioned. 


* Metalik " Lamps.—With the lighting season now fast approach- 
ing, attention may be called to the advantages claimed by Messrs. 
С. M. Boddy & Co. for their * Metalik " lamps. Among these may 
be mentioned the fact that these lamps do not blacken with use. 
Messrs. Boddy also claim {that their lamp infringes no existing 
patent, and that they indemnify all users from legal attack. 


The Ministry of Public Works. Carro, require tenders for electrical 
installations and refrigerating plant for the lunatic asylum in course 
of construction at Khanka. Specifications from the Chief of the 
Administrative Service, Ministry of Public Works, Сато. Stamped 
paper for tenders 13 obtainable from Mr. А. L. Webb, Westminster, 
S.W. Tenders by noon Oct. 20. Legal domicile at Cairo is necessary 
in the case of this contract. and to obtain temporary domicile British 
firms must, before electing such domicile, formally advise the Consu- 
late at Cairo of. intention to do so. formally authorise the Consulate 


on their behalf and inform the Consulate of the address to which 
documents should be forwarded. 


The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
of £13,500 (sterling) is required with each tender. Local representa- 


tion is essential. Copy of specification (in French) may be seen at 
73, Basinghall.street, London, Е.С. 


Mostar (Austria-Hungary) municipality will receive tenders until 
Oct. 1 for the installation of electric generating plant. 


TENDERS RECEIVED AND ACCEPTED. 


The tender of G. Weymouth Proprietary (Ltd.) has been accepted 
for the supply and erection of the electric power plant, &c., required 
for the cordite factory at Maribyrnong, Victoria. 

There were seven tenders, and it was stipulated that the plant must be 
of Australian manufacture, importers being, therefore, precluded from 
the competition, It was further stipulated that the plant must be placed 
in position within 20 weeks from the date of acceptance of tender. The 
lowest tender (at 7.459) was accepted. The plant consists of ди] Нее 
air compressors, hydraulic machinery, refrigerating plant, cold water and 


pneumatic cireulating systems, feed pumps, electric motors and electric 
distributors. | 


CATALOGUES, &e. 


B.T.H. Morons.—We have received from the British Thomson. 
Houston Со. two lists. the first of which deals with motors designel 
for driving sewing machines, and the second with continuous-current 
motors and generators of the DG type. These are made in several 
styles, one of which has a flange fitted to the motor зо that the latter 


can be connected with an air duct and thus be kept supplied with 
fresh air. 


Belfast Harbour Commissioners have accepted the tender of the 
British Insulated & Helsby Cables for the supply and delivery of 
34 miles of 7/18 h.t. cables, paper insulated. lead covered, bound with 
а layer of jute. compounded, suitable for а 3.000 volt continuous SIEMENS METERS.—Mesars. Siemens Bros. Dynamo Works send 
current), and J mile of 7/18 rubber insulated cable to sample. us a pamphlet giving details of their watt-hour meters, This meter. 
it is claimed, marks a distinct step forward in the construction of 
this class of instrument, as all the working parts can be replaced 


without tools, and the replacement of all or any parts does not 
necessitate recalibration. 


Sunderland Corporation have accepted the following tenders :— 

W. Rickard (Ltd), supplying cable for stock; W. G. Farrow & Co., 
w.i. piping and bends; and British Westinghouse Cc., for a three-phase 
transformer. 


Bury (Lenes.) Council have accepted the tender of Siemens Bros. Sr. Нев CaBrEs.— From the St. Helens Cable & Rubber Co. 
S08 Чок ts innkomne we have to acknowledge a catalogue, on the front of which are some 
illustrations showing the use of this firm's cables in pre-historic 
times. We confess we did not know the use of the electric drive had 
advanced so far in the days of the Ancient Britons, Various 
electrical accessories made by the firm are illusirated in the interior 
of the catalogue, the advantage of which is brought before the senses 
of the reader by means of rhyme quatrains, 


Clacton-on-Sea Council have accepted the tender of I. Franken- 
burg & Sons for 440 yds. of cable at £29. 


Wigan Council have placed an order with D. А. Ablett for extend- 
ing the electricity station. buildings. 


Messrs. Dorman, Long & Co. have placed an order with the A. Е.С. 
(Berlin) for a complete electrie power plant, consisting of three mixed 
pressure turbo-alternators and one live-steam turbine (each of 
1.230 kw.), which will generate three-phase current at 3.000 volts 
40 cycles. There will also be three 600 kw. direct coupled generators, 


two 600 kw. transformers, an induction motor coupled to à 150 kw. 
d.c. generator, switehboard, &c. 


Conta Lamrs.—The Regina Arc Lamp Works, of Cologne. have 
sent us two catalogues dealing with their well-known * Conta 
lamp, the advantages of which were recently set out in the pages of 


Tue ELECTRICIAN. Full details of the operation and prices of these 
lamps are given. 


BUSINESS NOTICES. 


Messrs. Arthur Joppling & Co. have opened a branch office and 
stores at 16, Park-lane, Leeds. to deal with their business in the north 


of England. and Мг. А. Pyman has been appointed manager for the 
Leeds district. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The discharge in bankruptcy of Albert Clapham, trading in partner- 
ship with James W. Hunter at 101, Kirkstall-road, Leeds. under the 


style of the Yorkshire Motor Car & Electrical Engineering Co., has 
been suspended for two years. 


The Melbourne (Australia) offices of the India Rubber, Gutta 


Percha & Telegraph Works Co. have beea removed to 21 and 23, 
Klizabeth-street. 


The National Lighting Corpn. (Ltd.,) 35, Cock-lane E.C.. is being 
wound up, and the first meeting of creditors and contributories 
will be held on Aug. 23, at 33, Carcy-street, London, W.C. 


A meeting will be held at 61}. Fore-street, London, E.C., on Sept. 


Messrs, W. С. Watson & Co. (Ltd.) has been formed to acquire the | 13, to receive an account of the winding up of the Crystalate Mfg. 
Co. (Ltd.) ` 


New South Wale: business of J. А. Newton & Co. Proprietary (Ltd.). 


The Welsbach Light Co. of Australasia has been appointed sole 


The Russian Engineering Co., Ltd.. is bei d up voluntarily. 
azents in Australasia for the Electric Construction Co. of Wolver- | Mr. G x B б ies ires S Tigh tor 
ham»ton and London. . Hagger, 16, Gt. George-street, London, S.W., is liquida 


Meeting of creditors on 29th inst. 
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PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Мотв. —ТАе undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, i/ they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 


May 13, 1910. 

11,904 Apams Mrc. Co. (Cutler Hammer Mfg. Co.. 
current electric motors.” 

11,931 Stopp. Incandescent electric lamps.* 

11,951 Herserts. Electrical impedance switches and regulators. 


May 14, 1910 
11.978 Уднревувы.. Armouring for electric wires or cables. 
12,026 ApAMs МЕС. Co. (Cutler Hammer Mfg. Co, U.S.) Control of electric motors.* 
12,059 Grote. Direct producing continuous-current dynamos and motors. 


May 17, 1910. 
12.077 BiRAM. Telephone systems. 
12,089 Јонмѕтом. Cord-grip lampholders and like electric fittings. 
12.120 TayLor. Limiting the current on a short circuit. | 
12,122 TAvLoR. Localising faults on high tension alternating-current circuits. 
12.133 Конн. Sparking plugs.* 
12.149 Brisson & BgRoES. Arc lamps.* 
12,174 Mipctey & VANDERVELL. Dynamo-electric machinery. 


U.S.) Controllers for alternating- 


(Addition :: No. 


16,447;09.) 
May 18, 1910. 
12.184 ]онмзом. Electric switch. 
12.192 Вемтьву. Electrical lampholders and shade carriers. 


(Date applied for, 22/5/09.)*t 


12.214 HioRTH. Electric induction smelting furnaces. 
(Date applied 


12,229 Kaiser. Oxidising nitrogen by means of electric discharges. 
for, 19/5/09.) *f 

12,248 THompson. (Deutsche Telephonwerke 
automatic telephone exchange systems. 


G.m.b.H., Germany.) Selectors for 


12.259 Lucarp. Electromaenetic clutches.* 
12.265 B.T.-H. Со. (С.Е. Co.) Electric motor control systems. 
12,269 TAvLoR. Electrical switchgear. 


May 19, 1910. 
12.299 Него & FERRANTI (Ltp.). Dynamo-electric systems and the like. 
12.300 Рлего & FERRANTI (Ltp.) Electric motor starters. 
12,322 Newitt & FLETCHER. Electrical heating app'ianas, 
12,342 Butters (Ltp.) & Twiss. Electric insulators. 
12.347 Laitre & ЗАЕЕТУ Таснт (Ltp.). Electric switch. 
12,355 Berry. Electrical transformers. 
May 21, 1910. 
12.357 WirtsoN. Low-tension make-and-break electric safety lamp-lighter. 


12,368 Trin. Electric safety lamp.* | 
12.408 Droop. Relays for telephone circuits. (Date applied fcr, 21,/5/09.)*f 
Electric resistances. 


12,427 Berry. Switch apparatus. 
12.428 CLARKE, CHAPMAN, & Co. & Harris. . 
12,4430 ELEKTROMETALL. Regulating the electrodes in reverberatory electric furnaces. 
(Date applied for, 21,5,09.)*f 
May 23, 1910. 


12.483 SIEMENS-SCHUCKERT WERKE C.M.B.H. Arclamps. (Date applied for. 24/5/09.)*f 
12,489 & 12.490 Dey. Electric switches. (Date applied for, 21/10;09. Comprised т 
No. 24.208, dated 21 10 09.)* 
12.497 CowrER-CorEs. Electro-deposition of zinc. 
12,522 ScHuLTz. Electric switches. (Date applied for, 24/7/09. 
17,274, dated 24/7/09.)* 
May 24, 1910. 


Electric signalling and like systems, 
Dynamc-electric machines. (Date applied for, 27/5/09.)*f 
Improvements in electrical resistance furnaces.* 

Electric lamp-holders. * 
AuTOMATIC TELEPHONE Co. & Соорвом. 


Comprised in No. 


2,576 VICKERY. 
2.594 BLATHY. 
12,601 SERPEK. 
12,609 FREIBERG. 


12,614 AMERICAN Automatic telephone 


systems. * 

12.616 Barsirrig & BRITISH RADIO TELEGRAPH & TELEPHONE Cc. Detecting electrical 
oscillations. | 

12,625 SALom. Negative plates for storage batteries and in processes for the manufacture 


thereof. 

12,627 FESSENDEN. 

12,651 LEHMANN, Ross-Harvey & INRIG. 
12,664 Brown. Teleeraphy. 

May 25, 1910. 


12,682 Lawson & Dent. Universal electric rotary indicator. 

12.701 ApAMS & ApAMs Мес. Со. Electric change-over switches. 

12,708 о ORDNANCE AccEssoR!IES Со. & CoriiNs. Time-limit or retarding 

evic?s. 

12.724 Sremunp. Electric welding and repairing. (Date applied for, 3/6/09.)*t 

12.739 ScHWAR2HAUPT. Auxiliary telephone receiver. * 

12,754 PAKENHAM & " Z” Erectric Lamp МЕС. Co. Machines for making incandescs it 
electric lamps. | 

12.757 В.Т.-Н. Co. 

12,758 В.Т.-Н. Со. 


Utilising radiant energy. (Addition to No. 28,577/09.) 
Variable-speed dynamc. 


(C. E. Co., U.S.) Alloys useful as electric resistance conductors. * 
(С.Е. Co., U.S.) Composite wires. 


10. 
12,783 Duncan. Portable electric NR М 
12.787 MARCHANT & MARCHANT. Armatures for dynamo-electric motors and generators. 
12.791 Aiken. Controlling electric lights and apparatus therefor. 
12.814 Милек. Combined interrupter and switch. 
12.815 Tavlor. Locaiisine faults on hieh-tension alternating-current systems. 
12,856 LAMPLOUGH. Sparking plug. ` 
12,859 Warwick Macuinery Co. (19:8) (С.Е. Co., U.S.) Turbine vanes or buckets.* 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 

12.047 B.T.-H. Co. & Kincwett. Control of electric motors. : ; 

12,442 Hamitton. Combined section insulator and double action quick-break switch for 
electric trolley conductors, 

12,585 Weekes. Fuse switches. 

12,937 HouGHTON, ALLMAN & Склу. 

13,080 EvERSHED & ViGHoLES & EVERSHED. 

13,220 Siemens Bros. & Co., HANDcocK, DYKES & RAWLINGS, 
electrical conductors, (Coenate application, 24,683,09 

13,228 Bastian, Incandescence electric lamps. 

13.238 Laurie-WaLker & Мвтетт. Ploughs for electric tramcars. 

13.265 Francis. Stage arc lamp. А 

13,295 NATHUsIUS & WesrbEUsCHE THOMASPHOSPHAT-WERKE Ges. Electric furnaces. 
(Addition to No. 7,188,'08.) 

13,391 Clarke. Incandescent electric lamps of the “ Nernst ” type. 

13,442 Berry. Electric switches and switch fuses. 

13,573 Marks. (Milton.) Electric interrupters for ignition purposes. 

13.771 ADAMS-RANDALL. Telephones. 

13.827 Bastian. Transformation of electrical energy into heat energy. 

13,834 Товв5. . Magazine electric arc lamps. 


Electric power traction systems. 


Electric enerey meters. | | 
Sheathing of insulated 
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14,248 HADFIELD. Tramway points. 
14,660 THum. Electrolytic apparatus. 


15,251 Lopc& & LopcE&. Sparking plugs. =< А 
15.282 FELTEN & GUILLEAUME-LAHMEYERWERKE Акт.-Свѕ. Driving mechanism for 


petrol electric apparatus. (Date applied for, 1/7/08.) 


15.438 HooKHAM. Electricity meters. б st 
15,496 Janona. Manufacture of metallic filaments for electric incandescent lamps. 


(Date applied for, 10/5/09.) | 
15.803 BRooxs & ALSTON. Electric ignition systems of internal-combustion engines. 
15,981 LgRTOURNE. Producing synchronism between the rotation of а controlling 

machine and the rotation of one or more electrically~driven machines. 
16.520 TATTERSALL. Telephone and other similar mouthpieces. m 
16,811 Siemers Bros. Dynamo Works & Ківғғвк. Alternating-current electric induc- 

tion motors. 
17.101 Hirst & COATES. 
17,189 MipGLEY & VANDERVELL. 
17,761 DEUTSCHE ÉLECTRO-SPARLICHT GES, 


for, 31/7/08.) 


eee —————— Ў 


COMPANIES’ MEETINGS AND REPORTS. 


= 


CLAUD HAMILTON (LTD.)—The accounts for the past усаг sho w. 
an available balance (including £932 brought forward, of £6,207. After 
placing £400 to preference shareholders’ reserve, the directors recom- 
mend a dividend of 74 per cent., carrying forward £1,797. 

COMPANIA ALEMANA TRANSATLANTICA BLECTRICIDAD—The direc- 
tors report further increase in the husiness of the company during 1909, 
and although the capital has been increased from 72,000,000 marks 
(£3,600,000) to 80,000,000 marks (£4,000,000), and the debenture issue 
from 15,000,000 marks (£750,000) to 17,000,000 marks (£850,000), the 
dividend has been increased from 93 per cent. to 10 per cent. At the 
recent meeting the chairman announced that they had secured the con- 
tract to supply electrical energy to the Anglo-Argentine Tramway Co., 
and it was expected that the tramways in Monte Video would shortly 
show better results. The directors did not propose to increase the capital 
at present, but if found necessary it would take the form of debentures. 
In Buenos Aires the output of current forithe year amounted to 128,514,152 
units, compared with 110,895,317 units in 1908. Out of that total the 
energy consumed was 100.826,968 units in 1909, against 86,355,995 units 
in 1908, an increase of 16-8 рег cent. The profit amounted to 14.755.652 
marks (about £737,830), compared with 12,430,763 marks (£621,538). 
The new connections in 1909 were as follows : 96,154 incandescent lamps 
(equal to 5.110 kw.), 1.011 arc lamps (924 kw.), 1,028 motors (4,037 kw.), 
566 ventilators, &c. (363 kw.), and 631 kw. increased output to other 
stations. These increases represent 11,065 kw., equivalent to an increase 
of 16-05 per cent. over 1908. At the end of 1909 the connections com- 
prised a total of 732,484 incandescent lamps, 6,972 private arcs (equal 
to 44,000 kw.), 1,427 street arcs and 543 in the port (equal to 1,146 kw.), 
6,783 motors, 9,569 ventilators, &c. (equal to 33,248 kw.). Sales to 
other stations were equivalent to 1,524 kw. : tramways about 15,190 kw. 
The company had 26,074 clicnts and 28,666 meters, against 21.489 clients 
and 24.402 meters in 1908. "The total length of mains was 2,492 km. 
(about 1,545 miles). and the total capacity of the power houses was 
46,710 kw. Тһе construction of the station at Dock Sud was well in. 
hand at the end of the year, and at present 30,000 kw. was available. 

GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY CO.— At the 
mecting last week Sir Geo. Gibb said that the meetings of the three tube 
railways were consolidated into one for the purpose of his remarks. He 
expressed regret that the proposal for the extension of the Charing Cross 
line from its present. terminus (under the S.E. Railway) to the Embank- 
ment did not pass the committee of the House of Lords. Each of the 
three railways had shown an increase in traffics, and the total value of the 
additional trafic for the half. vcar was £10,940. The working of all the 
railways had shown a satisfactory decrease in expenditure. The traffic 
was a growing one, and the facilitics were being more ard more аруте- 
ciated by the general public. The Charing Cross, Euston & Hampstead 
Co. had maintained its dividend at the rate of ў per cent. on the ordinary 
stock. The Piccadilly Co. paid a dividend at the rate of 11 per cent.. an 
increase of 4 per cent., and the Baker Street & Waterloo Co. paid a divi- 
dend at the rate of 2 per cent., an increase of 3 per cent. 

MERSEY RAILWAY CO.—The train-mileage run during the half-vear 
ended June 30 was 330.307, compared with 384,062 during corresponding 
six months of 1909, and the number of passengers conveyed was 5,948,152 
(against 5,818,759), exclusive of season ticket holders. Total receipts 
were £54,052. 18s. 2d.. compared with £52,227. 18s. 10d. Working ex- 
penses (exclusive of charges for pumping, ventilation and lifts) were 
£29,916. 4s. (equal to 54-74 per cent.). against £30,810. 9s. 104. (57-88 
per cent.) The charges for pumpirg. ventilation and hydraulic lifts 
amounted to £3,279. 115. 9d. (6-0 per cent.),compared with £3,659.11s.11d. 
(6-88 per cent.). i 

MEXICAN LIGHT & POWER CO. (LTD.)—At the recent meeting (at 
Toronto) it was announced that the storage capacity had been increased, 
and 20,000,000 cubic metres of water were now on. hand. . The business 
prospects fer the present year were excellent. The net revenue for the 
past year was $2,426,811. After paying zxed charges, and dividends of 
7 per cent. on the preference shares and 4 per cent. on the common stock 
$149,385 was carried forward. ККЕ 

MEXICO TRAMWAYS CO. (LTD.)—At the recent mecting it was stated 
that there was every prospect of improvement in the receipts of the 
company. The Xocohimilco line was now in full operation and the 
receipts were satisfactory. The net revenue for 1909 (in gold), after 
paying all expenses and fixed charges, amounted to $022,457-95, to 


Insulating device for electric lamp-holders. 
Dynamo-electric generatine systems. 


Closed circuit transformers, (Date applied 
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which must be added $371,350°:17 brought forward. Four quarterly LEATHERHEAD & DISTRICT ELECTRICITY CO. (LTD.)—In return 
dividends at the rate of 6 per cent. per annum had been paid, $300,000 | dated June 2 shows capital £35,000 in £1 shares. 34,200 shares taken up. 
carried to reserve, leaving $416,344-12 to be carried forward. £34,200 paid. Mortgages and charges, nil. 

TURNER, ATHERTON & CO. (LTD.)—The directors’ report recom- | LISBON ELECTRIC TRAMWAYS (LTD.)—Return dated May 11 shows 
mending a dividend of 12} per cent. for the half-year (making 10 per cent. | capital £1,250,000 in £1 shares. 634,026 ordinary and 425,553 pre- 
for the year) on the ordinary shares, was approved at last week's meeting, | ference shares taken up. £134,026 paid on 134,026 ordinary. £925,553 

UNDERGROUND ELECTRIC RAILWAYS CO. OP LONDON (LTD.)—The | considered as paid on 425,553 preference and 500,000 ordinary. Mort- 
directors’ report states that the result of the past half-year shows a | gages and charges, £499,400. 
substantial improvement. LLANDUDNO & COLWYN BAY ELECTRIO RAILWAY (LTD.)—Return 
to March 14 gives capital as £100,000 in £1 shares. 99,400 shares taken 
up. £77,900 paid. £21,500 considered as paid. Mortgages and charges, 
£75,000, 

LLANGOLLEN & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.)— 
Return to July 16 gives capital as £6,000 in £1 shares (2,500 preference). 
1,754 ordinary and 360 preference shares taken up. £1 per share called 


up, £2,110. 15s. paid, leaving £3. 5s. in arrears. Mortgages and charges, 
£2,000. 


The net revenue from investments and 
properties (deducting general expenses) amounted to £96,767. 14s. 14. 


The net income from the operation of the power house was £45,416. 19%., 
but the interest on £1,000,000 4 per cent. first power house debentures, 
and a proportion of commission, discount and expenses incurred in 
connection with the issue, required £20,870, leaving a surplus from the 
power house of £24,546. 193., making a total revenue of £121,314. 133. 1d. 
After mecting the service of the £1,000,000 5 per cent. prior lien bonds, 
and of the £2,818,700 44 per cent. bonds of 1,933, and the payment 
under the guarantee on Metropolitan District Railway assented extension 
preference stock the surplus was £20,392. 13s. Ad. Interest at the rate of 
1 per cent. оп £4,928,050 6 per cent. income bonds of 1,948 required 
£24,640. 53., income tax thereon £1,437. 6s. 114., leaving £315. 1s. 2d. 
for reduction of accumulated revenue deficiencies. Since the closing of 
the accounts £54,652, 5s. was received from the estate of the late С. T. 
Yerkes on account of unpaid calls on shares and interest. The traffic 
of the railway companies in which the company is interested is increasing 
satisfactorily, and a notable feature is the decrease, in each case, in the 
working expenses, notwithstanding increase in receipts. 


W. LUCY & CO. (LTD.)—In return to July 4 capital is £15,000 in £10 
shares (250 preference and 1,250 ordinary). 250 preference and 1,030 
ordinary shares taken up. £10 per share called up and paid on 250 pre- 
ference and 781 ordinary. &2,490 considered as paid on 249 ordinary. 
Mortgages and charges, £7,000. 

PETERBOROUGH ELECTRIC TRACTION CO. (LTD. —Capital in return to 
May 16 (filed July 19) is £60,000 in 6,000 ordinary and 6,000 preference 
shares of £5 each. 4,000 ordinary and 4,400 preference shares taken up. 
£42,000 paid. Mortgages and charges, £21,000. 


= 


MORTGAGES AND CHARGES. 

THOMAS Г. SCOTT & CO. (LTD )—Particulars of £3,500 debentures, 
created Aug. 20, 1909, have been filed, amount of present issue being 
£500. Property charged, company's undertaking and property, present 
and future, including uncalled capital. No trustees. 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES, AND RECEIVERSHIPS. 


EE 


NEW COMPANIES. 

BRYANT & SONS (LTD) (111,261)—Reg. Aug. 11, capital £3,000 in 
£1 shares, to take over the business carried on by №. T. Bryant at Bristol, 
and to carry on the same, and the business of mechanical and electrical 
engineers, &е. Private company. First directors, К. T. Bryant, J. J. 
Ballard, О. E. Bryant and 5. W. Bryant. Reg. office, 42, Queen Anne- 
road, Bristol. 

LUMINATOR WATER CO. (FOREIGN PATENTS) (LTD) (111,214)— Reg. 
Aug. 8, capital £5,000 in £1 shares, to take over a business of engineers, 
electricians, machinists, manufacturers of and dealers in electrical and 
other machinery, &c. Private company. 

ORIZABA TRAMWAYS SYND. (LTD.) (111,297) — Кет. Aug. 12, capital 
£3,150 in 3,000 ordinary shares of £1 each and 3,000 deferred shares of 
ls. each, to carry on the business of tramway, railway and omnibus 
proprietors, manufacturers of and dealers in tramways, accumulators, 
locomotives, dynamos, &c., and to acquire any tramways in Orizaba, 
Mexico. Private company. Provisional directors, М. E. Williams and 
J. Е. Stevens, 

SALERNO SYND. (LTD. (111.301).—Rey. Aug. 12, capital £8.300 in 
8.000 shares of £1 each and 6,000 shares of 1s. each, to obtain concessions, 
licences, or powers for the construction, maintenance and working of 
railways, tramways and other public works in the province of Salerno, 
ау, ‘or elsewhere, Private company. First directors, B. W. Bennett 
and L. Dini. Keg. office, Cross Keys House, Moorgate-street, London, 
E.C. 

ь SIRENO CO. (LTD.) (111,315)—Reg. Aug. 13, capital £3,000 in £1 
shares, to carry on business as manufacturers cf and dealers in electric 
warning signals, motor horns, projectors, switehes, taximeters and all 
kinds of accessories used in connection with motor cars, boats and 
aeroplanes, Private сотрапу. 5. F. Tvler is permanent governing 
director. Reg. office, 46, Brewer-strect, London, W. 


STATUTORY RETURNS. 

ALERT ELECTRICAL СО. (LTD.)—Return (dated Jan. 27) filed July 2, 
gives capital £2,000 in £1 shares, 708 shares taken up. £708 paid. 
Mortgages and charges, nil. 

BRECKNELL, MUNRO & ROGERS (LTD.)—In return dated May 24 
capitalis £30,000 in 2,000 preference shares of £5 each and 20,000 ordinary 
shares of £1 each. 14,829 ordinary and 958 preference shares taken up. 
£1 per share called up on 767 ordinary and £5 per share on 958 pre- 
ference. £3,007 paid. £14,062 considered as paid on 14,062 ordinary 
shares. Mortgages and charges, £7,600. 

CAMBORNE ELECTRICITY SUPPLY CO. (LTD.)—The capital in return 
to May 18 is £10,000 in £1 shares. 607 shares taken up. £1 per share 
called up. £605 paid, leaving £2 in arrears. Mortgages and charges, nil. 

CANADIAN ELECTRIC TRACTION CO. (LTD.)—Return to De». 31, 1908, 
(filed June 21, 1910), gives capital as £120,000 in £1 shares. 68,007 
shares taken up, £33,000 paid on 53,007, leaving £7 in arrears. £15,000 
considered as paid on 15,000 shares. Mortgages and charges, nil. 

GORSEINON ELECTRIC LIGHT CO. (LTD.)—According to return to 
June 6 capital is £4,000 in £1 shares. 2,000 shares taken up and £1,998 | (quotation to £1,240,563 4 per cent. preference stock and £3,791,106 4 per 
paid. Mortgages and charges, £800. cent. debenture stock of the London Electric Railway Co. (in lieu of the 

INTERNATIONAL DOWSING ELECTRIC HEATING & APPLIANCES CO | securities of the Baker Street and Waterloo, Charing Cross, Euston and 

(LTD.)—The capital in return to Dec. 31 is £20,000 in £1 shares. 18,107 | Hampstead, and Great Northern, Piccadilly and Brompton Railways), 

shares taken up. £7 paid. £18,100 considered as paid. Mortgages and 


RECEIVERSHIPS. | 
ACCESSORIES MFG. CO. ЪТО.)—Мт. Н. А. McCann, King’s House, 
King's-sitreet, London, E.C., was appointed receiver on July 29. 


MAGNETO CO. (LTD.)—C. Н. MacPherson, 35, Newhull-street, Bir- 
mingham, ceased to act as receiver or manager on July 20. 


CITY NOTES. 
ч 

MEMORANDA (Aug. 18).—Bank rate 3 per cent. (since June 9, 1910). 
Price of silver, 2414. per oz. Consols 80} —81 for money; 801 —81 
foraccount. Consois Pay Day, Sept. 1; Stock and Shares Continuation 
Days, Aug. 29 and Sept. 13; Ticket Days, Aug. 30 and Sept. 14, Pay 
Days, Aug. 12 and 51; Mining Shares Carry Over Day, Aug. 26. 

PRICES oF Метл!з (London).—Copper, cash, 558 ; three months, 
574. Lead, English, 123-13; toreign, 121—128. Speer, 23. 
Tin, English, 1514—1534} ; foreign cash, 1544; three months, 155i. 
Iron, Cleveland, cash, 50/0, three monthe, 50,9. 


BERLINER STRASSENBAHN GESELLSCHAFT.— The general manager of 
the A. E.G. (Herr E. Rathenau) has been appointed a member of the board, 
with a view (it is stated) of putting an end to the quarrel between the 
municipality and the company. The Berliner Electricitats W erke, which 
supply power to the Strassenbahn is to be acquired by the Council. | 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the five weeks ended July 1 were 995,992, 
compared with 865.897 in the corresponding five weeks of 1909. | 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The warrants im 
payment of the dividends on account of 1910 on the preference and 
ordinary shares have been posted. 

W. T. HENLEY'8 TELEGRAPH WORKS CO. (LTD.)— The directors have 
declared interim dividends on the preference shares and at the rate of 10 
per cent. per annum, tax free, on the ordinary shares for the half-year 
ended June 30, both payable Sept. 1. 

LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—An interim dividend for 
the past half-year at the rate of 4 per cent. per annum has been declared, 

MATHER & PLATT (LTD.)— Ап interim dividend on the ordinary shares 
at the rate of 5 per cent. (tax free) for the half-vear ended June 30 (at the 
rate of 10 per cent. per annum) has been declared. 

METALITE (LTD.)—Letters of allotment and regret have now been 
posted. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)— The directors 
are paying an interim ordinary dividend at the rate of 5 per cent. for the 
halt- year to June 30. 

SOUTH AMERICAN LIGHT & POWER CO. (LTD.)—The directors have 
declared a dividend of 5 per cent. for the past year, have placed £1,500 
reserve and carried forward £628. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been requested to appoint a special settling day, and to grant à 


i and the further issue of £184,375 Mctropolitan District Railway guaranteed 
charges, ni. 


stock (4 per cent.) 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC | ELECTRICAL COMPANIES' SHARE LIST 


(a) These comparisons are with the corresponding period last year. * Partly electrical. 


t Minus 3 days. $ Minus 2 days. $ Plus 3 days. © Plus 2 


days. 


® [n calculating the yield allowance has been made for accrued in 
f Ex Dividend. 


RECEIPTS. LÀ — BS 
ad NAME, Wed, [ren сют, DIVDEND | Weer то 
Фә | Ава TR. IVI | + А 17 YIELDED Dur. Aus. 17. 
Week 3 |inc.orDec.| A ^PooxeTE | 9 penp Aug. 17 | Үтвірвр. "^7 0 AUS. l.. 
LINE. ended. 8 (а) №. Ei Amount. [ne ree 
weeks. a 
кыз лз LE, Lui RN High-| Low 
- : à : Electricity Supply. > ligh-| Low 
Aberdeen Corporation ....| Aug. 10 | 1,669 | — 198, 10 15.558 |— 274 || jol 6/0 ifBoarnemouth & Poole Elec. Sup. Ord. .... 81—59 |516 Oj Mar,Sep | + | +s 
Airdrie ооо ооо ооо фо вое э» 5 202 — 11 3l 6,715 t 70 10 4/6 ^ 1Do. 4$ per Cent. Cum. Pref... .cccccesoes aes, 4 12 6 Feb, Aug ee ee 
Anglo-Argentine и... оо. . » 13 | 43,059 | + 6,089 | 32 11,410,335 |+ 166,450 10' 6/C | 100. 6 рег Cent. Cum. Second Pref. ......| 10 —10} | 5 13 O | Feb, Aug сЕ du 
Ayr Corporation езеооеоаоее • »" 13 572 + 70 13 5,598 + 292 | St 4 о. 1 Do. 44 per Cent. Deb. Stock (red.) озооо е 101 —103 4 7 6 Jan, July + и 
Barnsley ооо ооо оо оо ооо " o 216 + 42 31 5,31 1 + 182 5 5/6 Brompton & Kensington Elec. Sup. Ord. ee 64 —7} 6 9 9 March. eee ee ene: 
Barrow ..................] pp © 436 | + 137] 31 8,250 |+ 1,229 5 3/6 | Do. 7 per Cent. Pre... eee 6ф—7% | 4 (4 О | Маг, Sept | .. .. 
Bath Electric Trams, Ltd...| „ 10 991 | — Al | 32 25,716 |+ 1,179 || 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stock 99 —102 | 3 18 0 June, Dec | «+ | + 
Birmingham Corporation ..| „ 1З | 6,198 | + 231 | 19 | 129,737 |t 530 5 2/6 {Charing Cross (W. End & City) EL Sup. Со 33-3; |6 5 6 | Feb, Aug pes ge 
Birmingham & Midland. eos July 29 883 + 43 30 25.183 + 273 ! 5 2/3 tDo. 4} рег Сеп+. Pref. ооаеооое о RERET EE 44—38 4 14 0 Feb., Aug ее we 
Blackburn Corporation ....| Aug, 10| 1,239 | — 168 | $20 21,714 |— 924 4% | Do. 4 рег Cent. Deb. Stock (red.) ...... 97 —99 | 4 1 0 | Jan, July f s 
Blackpool and Fleetwood : е E z | = 44% | Do. 4% per Cent. Deb. Stock (red.) ......| 1034—1020 4 8 0 M 102) 101 
Bolton Согрогайоп........ „ 14 2,585 | — 2| 20 46,858 |— 373 5 2/3 Do. City Undertaking 44% Cum. Pref. 3—4 |5 9 6 an, July +o 
Bombay ................| July 15 2,627 | + 400 | 28 75,888 |+ 5,483 5| 2/6 | Chelsea Electric Supply Ord.....+sesseeees 31—44 |5 4 6 |March ....| ·· m 
Bournemouth Corporation..| Aug. 10| 2,484 | — 132! 19 37,350 | 3.872 | sc, 4#%1 Do. 44 per Cent. Deb. Stock (red.) ......| 99 —10114 9 О | June, Dec | ·· "m 
Bradford Corporation......| , 13| 5401] — 24 | 20 | 100491 |+ 3,121 То! 6/0 ‘tCity of London Electric Lighting Ord. ....| 11{—1 H 6 8 6 | Feb, Aug TEE 
Brighton Corporation...... » 14 1,373 | — 69 | $19 20,507 |— 123 10! 6/0 |+ Оо. 6 рег Cent. Cum. Pref. ............1 114—12 4:8 O| Jan, July | i: X) œ 
Bristol Trams & Carriage .. » 12 6,116) + 172 6 39215 |+ 1,962 : st. | 5% Do. 5 рег Cent. Deb. Stock (red.)........ 120 —124 14 о 6 une, Рес =» .. 
Bester iu. X qe оо eue e "ond ее | ose lay 
urton Corporation ...... » = 5, = .. unty of Durham Elec. P. D. Ота......... E .. pni, ss es 
Bury Corporation ........ . . t. ve .. x 2 5% | Do. 5 per Cent. поп Cum. Pref. ........ 21—34 714 0 April, Oct oe ee 
Calcutta Tramways Co..... » 13 | 252,904 | + R4,504 6 | 8315.378 |+ RI5681 10' 4/0 ;fCounty of London Elec. Supply Ord. ...... 71—75 6 7 6. Feb, Aug ee ee 
Camborne-redruth ......| 4 13 137 | + 6 | 32 3, = 130 10. 6/0 | Do. 6 ver Cent. Cum. Pref. ............| 10}—11 | 5 9 О, Mar, Sept | ++ | ++ 
Cardiff Corporation........| July 30 2,341 | — 211 18 39.278 |+ 388 st. | 44% | Do. 4} per Cent. Deb Stock (red.) ...... 101 —107 | 4 4 О | Jan, July "m . 
UCavehill........... ee ...| Aus. 5 102 — 40 | 3) 2.836 it 174 St | 41% Do. Second Deb. Stock ..... soscccscees| 102 —103 | 4 7 6 ay, Nov E es 
Central London Railway .. „ 13 4,716 | + 414 6 32,442 |+ 1,960 5| 3/6 | Folkestone Electricity Supply Со. Ord. .... 41—41 5 15 O ! April, Oct ee .. 
Chatham & Dist. Lt. Rys. -| ,, H 9% | — 1141 32 26.750 |t 1,014 | 5 2/6 | Do. 5 per Cent. Cum. Pref. ............| 5—5} |4 11 0! Маг, Sept .. oe 
City & South London Rly... » 14 2,990 | + 4 6 18,520 |+ 98 sc | 44% tDo. 4} Ist Deb. Stock (red) ............| [99 — 100% 4 10 0 | Feb, Aug - oe 
City of Birmingham ...... m 5 3.190 | + 84 | 31 88,758 |+ 1,939 ‘s| 4/6 | Hove Electric Lighting Ord....+-+seeeeee- 7—7 |5 9 О, April, Oct T .. 
Colchester Corporation .... "n у os P xo 5| 4/0 it Kensington & Knightsbridge ОГО 6i—7t | 5 6 9 | Feb, Aug zm ve 
Cork Electric Trams Co..... eo 955 | — 35]! 42 15,538 |+ 1,614 5 6% Do. 6 рег Cent. Ist Pref .............. 5{—© | 4-18 О | Jan, July ee T 
Croydon Corporation ...... = х 2 ve s sc | 4% | 100. 4 per Cent. Deb. Stock (red.)........| 93 —95 |4 4 0 s ee ө» 
Devonport & Dist. Trams .. à 5 560 | + 108) 31 12,927 |+ 1,618 [| <" | 4% | Kensington & Kngtbg. Co. & Notting Hill 
Dover Corporation St. - Со (Jei t Stati D 45; Deb. Stock (red.) 97 —100 | 4 O о | April, Oct 
сходе i oe oe .. ee Ы . cin апо 70 . ef os тте А е ee 
Dublin & Lucan Railway .. a 2 185 | + 4 6 1.075 | + 28 fl St 44% | Kent Elec. Power Со. Irred Deb. Stk.......| 8i — 85 5 6 0 an, July ee ee 
Dublin United ....... — » 12 6,082 | — 253 6 37,045 |t 37 3 1/2: | London Electric Suoply Ord. ............ 13—2 410 0 ar, Sept .. ee 
Dudley-Stourbridge ......| „ 5 | 1,524 | + 82; 31 24.284 |— 617] $5 3/0| Do. 6 рег Cent. РгеЁ...............:.:.| 98—9í |5 13 0 | Маг, Sept | -+ | ee 
Dundee Corporation ...... » 10 1,173 | — 65 | §12 15.240 |+ 24l : St. 4% Do. 4 рег Cent, Ist Mort. Deb .......... —92 |4 7 2 Дат, July “+ ee 
East Ham Council ........ » 13 1,020 | — 29 | 19 20,299 |+ 367 $ 2/6 1МенороМап Electric Sup. Ord. „.........| 3—3 |614 0 pril, Oct | 72/6 | .. 
Exeter Corporation........ sm 42 382 | — 31| 19 6.398 |- 683 5 2/3 | Do. 44 рег Cent. Cum. Рге!............. —4 500 fa July | 85/- | 82/6 
Gateshead & Dist. Trams ..| ,, 5 | 1,139] + 65] 3l 30,490 |— 144 1 st | 48% | Do. 44 per Cent. Deb. Stock Ist Mort... 102 —105 | 4 5 0 | June, Dec ‚| = 
Glasgow Corporation ...... » 13 | 18,118 | + 787 11 186.609 |+ 10,962 St 31% | Do. 34 per Cent. Mort. Deb. Stock (red.)| 82 —85 |4 2 6 | July 84 es 
cop Iram re ace s „ 13 ] — 22| 32 3,742 |- 231 100 41?$ | Midian Е сор гог Е i Ist Mort. Deb. sn 1 12 : pee a T 
Oucester rpn eate]? P ee .. oe FEM | 16 | ewcastie ec. upp га... .. 66 еозоњае е ео, Че oe ee 
Gravesend-Northfleet...... " 5 340 | + 27 | 31 6,408 |+ 55 Р 595 | tDo. 5 per Cent. hon Cum. Pref ‘изн 4t--4t |5 5 0! Feb, Aug oe T 
Great Northern & City Ку. ,, 13| 1230| + 55 6 2732 |Р 207 | 100 4}%| Do. 4$ per Cent. Ist Mort. Deb. ........| 99 —101 | 4 9 О | Jan, July oo | oe 
Greenock & Port Glasgow ..| „ 5 727) + 31) 3I 19.171 |+ 2,621 || 199 5% | North Metro. Elec. Power Sup. 5 Мог4з.....| 150 —102 | 4 18 0 ae $62 ae 
Hartlepool Tramways .... i 5 429 | + 85 | 31 2521 |+ 467 10 6/0 | Notting Hill Electric Ord..... сезонное. | 12—13 |6 О 0| March ....| >o oe 
Hastings Elec. Trams Co. .. у E 1,712 | — 78 6 8.311 |+ 75 | 5, 4/6 | Oxford Electric ОтЧ............ errr es 63—65 |5 2 0 | March....| «e oe 
ong Копе.............. » 131 68.132 | + $623 6 352,989 |+ 84.616 | 5 5/0 tSt James’ & Pall Mall Elec. Ord..... — 74—8t 6 1 0 | Feb, Aue ae ee 
Huddersfield Corpn. ...... „» B 1,826 | — 176 | 19 34,332 |+ 1,677 5| 3/6 | Но. 7 per Cent. РгеЁ.............. sss 6i—7t | 4 16 6 | Feb, Aug ee .. 
HullCorporation..........| м 13 2,671 | + 6 | 19 52,181 |+ 3,020 И 134% Do. 34 рег Cent. Deb. Stock (red.) ......, 81 —36 |4 1 6 Jan, July ae #& 
Шога District Council...... » 13 526 | — 7 13 10521 |+ 502 бе Smithfield Markets Electric Sup. Ord....... 11—42 Ed eb. ....] e oe 
Ilkeston District Council ..| ,, 10 129 | — 27| 19 2465 |— 141 5 4/0 | South London Electric Supply Ord.........| 24-26 '6 !8 O0 | April ....| +: К 
Е а ТРЕКИ ДӘ 587 | + 33 | 19 8,688 |+ 518 М st | 5% | Do 5% Ist Mort: aes T T eae ae 418 9 aa 1014; .. 
во net Со. ........ as А es МУ . 13 .. | South Metrop’n Elec. Lt. ower Ord. .... b — e ae а E ee 
aIlIOW ............ ЭИ is 5 183 | + 17| 31 3826 |+ 226 : 0/8 Do. 2 rer Cot Cum Pret sive yes 4—1 | 6 12 O | Feb, Aug 1 ee 
eighley Corporation...... x <è ge " .. РА St. | 44% Do. 44 Ist Deb. Stock (red.)............| 98 —101 | 4 9 0 | April, Oct 99! 98 
Kidderminster & District .. 5 5 336 | + 49 | 31 3.410 |+ 113 5 2/6 | Urban Electric Supply ея 3—1 бя April, Oct in A 
Kilmarncck Corporation .. » B 147 | + 5| 13 2094 |t 43 5| 2/6 Do. 5 р-г Cent. Cum. Pref. ............ 2 —24 n April, Oct vs ee 
Lanarkshire Trams Co. .... s. М 1,474 | — 122 | 32 44061 |— 3,566 | St |4}% | Do. 44 per Cent. Ist Mort. Deb. ........ 7) —8l 51! 0 April, Oct | .. T 
„Lancashire United ........ » 10 1,377 | — 299 | 32 41.636 |— 519 5 5/0 \tWestminster Elec. Sup. Огд............... {4—8} 1516 O | Mar, PME e» 
ease ON ae узуы; 5 5 393 | — 3| 3l 5095 |— 193 | 5| 2/3 Do. 4$ per Cent. Cum. Pref..........-.. 5 —5] 4201 Jan, July vs Es 
rporation ........ M NI 2 | 
icester Corporation...... w AS 2,252 | + 43 МИ a . | š А 
Fee ation С we, da 702 | — 113| 13 8524 |+ , 128 | Electric Railways and Tramways. 
n Corporation ...... E: M Ве HN NE 
а ү ee) S| лу oem иа Ped EE 
. ез ” c ee a ec. «+ S200 Pee eee eee в tees T ee ee ee 
Llandudno&ColwynBayRy. „ Р: ne Bs 5 a LIA t 5 1| 0/6 | Do. 5 рег Cent. Cum. Pref. ......... ... #Н#— 1612 9 jar July | + | oe 
“London County Council ....| „ 3 | 45956 | + 7,569 | 418 757463 |+ 105969 {5+ / 44° | Do. 4$ Ist Mort. Deb. Stock (red.)g...... 82—86 15 5 0 рпі, Oct | .. se 
London Elec. Ку. Со.......| „ 13 |, 10325 |+ 4601 6 И 295 |+ 7015: 144% ' B'ham & Midland Trams 44 Ist Deb. Stock.) 80 —83 |5 8 6° Jan, July | e| oe 
Penden mites EC ы БЫ slo 929 | 32 | 204032 |+ 9,144 | 10! 6% peat pana. " Es i daa eos DEN ° 8 о Feb, Aug oe M 
owestoft .......... ists CEU : н + 436 10, 4°; о um. Pref. (fully paid) ..... ны 1—2. Ms ee T 
Maidstone Corporation ....| ,„ 3 202 Ы 24 13 S — 219 st o | Do. 4 рег Cent. Debs. ................ 100 —101 319 2 | Feb, Aug | .. | ·. 
Manchester Corporation.... » 13| 15.021 | — 763] 19 320039 |+ 4,522 10' .. British Electric Traction Ord. ......... $i 4 —1 n June, Dec А ee 
Mersey Railway ..........| „ 13| 1847 | + 10 6 11.799 |+ 149 10; 3s Do. 6 рег Cent. Cum. Prei. .......... 26—34 T Feb, Aug | 2H, .. 
Merthyr ....... беэ... „5 "305 | — 12 | 31 6406 |- 21 1 St. | 5% | Do. Sper Cent. Perpetual Debs ........ —90 |511 01! April, Oct | s| .. 
Metropolitan Dist. КаЙмау..| ,, 13 9040 | + 778 6 62.346 |+ 415 15$ 14+% | Do. 4$ per Cent. 2nd Deb. Stock........| 68 —73 |6 3 0 | May, Nov ies аз 
Metropolitan Elec. Тгатз..| „ 65| 9438 | + 1694 | 31 | 229.257 |+ 40984 | St. | 3% | Central London Ordinary Stock ..........| 64—66 |411 о! Feb, Aug | €4i| .. 
Middleton ....... Ra is i 5 |+ 401 21 9774 |— 523 | St. | 4% Do. 4 per Cent. Pret. Stock ....... .....| 64 —86 |414 G, Feb, Aug és .. 
Nelson Corporation........| a 13 165| + 21819 2962 |+ 77 | St.| 2%| Do. Deferred Stock ............. .....| 49—51 |3 18 0 | Feb. ... is м 
Newcastle-on-Tyne Corp. .. » “1З 3837| + 23 | 4419 77,840 |t 815 | 109 4% Do 4 per Cent. Ое|..............›... 100 —102:3 18 6 | Jan, July ba юа 
Newport (Mon.) .......... „ 23 "40 | + 4: 20 13925 |+ 502 | St. | 4% | Charing X, Euston & Hmpstd Рег. Deb Stk | 94 —95 | 4 4 0 Даз, July TIT 
Northampton Corporation. . 13 517 | + 231 819 9.772 |+ 10 | 5 2/6 | City of Birmingham Trams, 5 % Cam. Рге 4—5 ; 4 15 0 | April, Oct]. .. | e 
Oldham, Ashton & Hyde .. ә 5 614 | + 40 ET 17.128 m 29 |: 100, 4% Do 4 per C-nt. Ist Mort. Debs. ........ 97 —151 | 3 19 0: April, Oct T | AEN 
Oldham Corporation ...... » 141 1,909 |— 89 | 20 37948 |— 1,102 ifi St. | 11? |tZity & South London Rly. Con. Ord, ..| 27 —28 15 6 О Feb, Aug | 28}: .. 
E QU Corporation .. А 10 Dado 2| i12 even ea 3E | 59; ро. а Perp. Pref. (1891) seess.) 105 2 ; 1 b о p Aug AR ex 
er .A.) Elec. Trams .. . j : St. | 5% tDo. (1896) ..... T" оз — 1; ео, Aug an oe 
Peterborough ....... о 8 ist | + 6| à 3544 |- °° 44 | St 5% | fDo. (1991) eere Pippo. ...| 9? —102 | 4 18 О | Feb, Aug | 101g) .. 
Portsmouth Corporation .. ‚ 13 3.018 | —  195| 19 41859 |= 2,007 | St. 5% | tDo. (1993) ........... IIS 98 —101 | 4 {9 0| Feb, Aug + | ee 
Potteries ........ TEE j 5 2019 = 8) 31 54 298 — "577 || St. | 4% Do. 4 per Cent. Perpetual Debs......... 9? —101|3 19 0 ay, Nov | 100}. .. 
Preston Corporation ......| > 10 "80 | — ml 19 14123 |— 300 | 10! 6/0 'tDublin United Trams, 6 рег Cent. Pref..... 121—131 | 4 6 6 | Feb, Aue Di bs 
Ran aa md s о. "| о ier D 2o ee ue Dus 
о» о э е ье ә eeeeses 2 б f i e. Я С S А T. SN Wd AUT à n * е » ee ee 
Salford Corporation $5 i 2 214 На. Е : 828 19) 4/0 | С. Northern, Picc. ё Brompton 456 С. Pf. 84—8i 1415 O' Feb. Aug .. о 
Sheerness ................ Ж E: nes T 55 En di ү 15 |! St. | 4% Do. 4 рег Cent. Deb. Stock ............ 91 —96 4 4 0! Jan, July S s 
Sheffield Corporation ......| ” 14 5 p x а. «429 121365 |+ 696% 5 .. | Hastings & District Elec. Trams, 6% C. P. 4s —lt a ar. Sept] .. ж 
Singapore Тгатз.......... > 13 $10,332 | 4- £1,263 6 | $50952 |+ $4.399 | St. 44% |" Do. 4} Deb. Stock «is m ec] 72 —77 | 5 | 6 | April, Oct |. .. m 
South Metropolitan........| ” 5 12% |+  —63] 81 25416 jt 1,279 || 10 6° |{1трейа! Tramways Ord. ................) 3 —4 710 0: Mar, Sept i s 
South Stafts...... rere re Г is 5 рос ea 26 | 31 25904 |+ "87 10, 6% | tDo. 6 per Cent. РгеЁ.............. sae 3}—4 710 0: Mar, Sept] .. i 
Southend Corporation .... | 10 1.062 + 419 19 12.035 + 1012 [| St. 43% Ро. 4% per Cent. ОеЬз.............. ...| 66 —79 6 8 6) Jan, July axe kie 
Southport Tramways ...... Ж 5 "482 | — 16) 3 9930 |+ 214 ` 5 1/3 | I. of Thanet E. T. & Lt. 5 per Cent. Pref. ..| 1—1 |4 4 0 | Mar, Sept $... 
Stalyb'dze, Hyd», &c.. Jt. Bd, а 13 704 | — 188 :%19 14098 |— 1,287 |f St. | 4% Do. 4 per Cent. Deb. Stock чек. Hee 69 —73 | 51? 0 Jan, July ба |! ^de 
Sunderland Corporation....| ” 14 1393 | — 25 P 23.140 |- 458 | 10 5/6 | Lanarkshire Ттатуауз............-...., 9li--104/5 18 9 eb, Aug AA B 
Sunderland District ...... "i 10 '475 - 7 Al 17.489 — 1,361 | St 5% Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. —86 | 516 0. lan. July TIEN 
Swansea Trams ..........| ” 5 1,757 | + 209] 31 33266 |+ 3,947 | 10 .. | London United Trams, 5" Cum. Pref. ....| 2 --24 A Jan, ушу eo ton 
SwindonCorporation......| „ 10| 175] ~ 8) 19 2.683 |+ 119 | St. | 4% sd оН d i. T9 6 Jan, July | e]. 
АШП асе аена sy 294 |+ 128 ti Канаган ote арынын нысы Post = es eb, Aug | ..| oe 
Tynemouth and Dati p к в 2 A hs si l 708 |+ S21 | 11 | Metropolitan Elec. Tramways Ord.........| 1—13 ре [^ aM op 
Tyneside Trams Со " 3159 E 244 1! ese Do. Deferred ee ee ө escis A~; А April зове ee ee 
W AMS esae yy. dO S70; + 38 6 T . |l 0/6 | t2o. 5 рег Cent. Cum. Pref. ............ i- 51! 0| Feb, A 
allasey District Council .. 13 1,098 | 4- 5 | $19 18,969 |— 113 | A Deb. Stock ‚ AUB .. se 
Walsall Corporation ......| „ 13 54 | — 15| 32 17,102 |+ 738 |] ЗЕ 1279 5s " CHE Б сү m MES ш 411 0} Jan, July th P. 
arrinet r . EE 6 ' 2 А сү: . se +e 90696991909. > as i oe oe 
West т » И 382 | + 9| 19 7,482 |+ | 14 ISt TE% itMetopolitan Railway Consolidated........ 38 —38} | 2 18 0 | Feb, Aug 381) 384 
Weston-super-Mare ee . 5 ee e 19 ài 4.096 | | $+. 2} 9 1Do. Surplus Lan 45 Stocks. **990699900500€ 65 —o7 4 2 0 Feb, Aug 65k: "T 
ERRET » 617 == 1 ' р St. 33% tDo. 3$ per Cent Preference... ..ccccece 87 —8) 3 18 9 Feb Au | 
Wolverhampton Со. sooto m 5 632 + 30 31 13,200 + 293 ! ó 3 Ce t 66 А ve Pr f 84 > ? g . 6 №! ее 
Wolverhampton Corpn. atk: 10 1 060 H 267 19 19 310 + 2,885 St. 3} tDo. i per n і сгегепсе ... — 865 4 1 6 Feb, Aug 84} oo 
* orcester оггооовосео ео ^ 5 у 502 + 9 3l 8.654 + 190 1 St. 317 TDo. 3t per Cent. Convertible Pret. оя — 86 4 1 6 Feb, Aug 86 84} 
Wrexham .....c.secceeee.| о, 5 133 | + 3| 3! 3401 |+ 18 1 St. |38% | Do. 3$ per Cent. Debenture Stock ......| 91 —93 |315 6 | Jui. лшу M M 
Yorkshire W.R. Trams ....| > 14 1.592 272| 33 41,051 .. ШК —————— 4а 1 
Yorkshire Woollen District. ” 5 1,101 га 122 31 39,389 + 2,715 


terest, but not for redempti 
$ The London Stock Exchange Committee have declined to quote shes ix 
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Electric Railways and Tramways— Continued. 


Ra 


а Aug. i? | Уаоко OF 
St. | 34% | Met. RI £ 
у. Зь per Cent. А” Deb. TAS 
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and also to owners and occupiers of land within 300 yards. 
of the proposed generating station. Provision is also made, 
for those cases where the Board have refused to grant a 
Provisional Order for the supply of electricity in bulk and 
it is intended to proceed by private bill. We are pleased 
to notice continued evidence in the rules of the Board's 
intention to insist that undertakers who have obtaiued 
orders should carry out their obligations within a reason- 
able Ише; and among other changes is the reduction of the 
fee from £50 to £35. The issue of the new rules marks а 
distinct step in advance in connection with electricity 
supply undertakings, and we believe that the cheapening 
and expansion of Provisional Order procedure will give an 
impetus to the development of electricity supply for power, 
lighting and industrial purposes in this country. 
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NOTES. 


+ 
Provisional Order Applications. 


THE Board of Trade have issued a revised code of rules 
with regard to applications for Provisional Orders under 
the Electric Lighting Acts, 1882 to 1909. The revision has 
been rendered necessary by the important and useful changes 
in the law relating to electricity supply introduced by 
the Electric Lighting Act of 1909. As many of our readers 
will be interested in the subject, we set out in another 
column extracts from the regulations, giving the principal 
modifications made and also the new rules of the Board in 
regard to applications for provisional orders for the con- 
stitution of joint (electricity) committees or joint boards, 
the supply of electrieity in bulk, and the compulsory 
acquisition of land for generating stations. In regard to 
the purchase of land, these rules follow the procedure 
hitherto adopted in the case of bills and provide for due 
notice being given to the owners of the land to be taken, 


the time that the Corporation was seized with the idea of 


a municipal telephone system it could point to highly 
profitable undertakings under its control Water, gas, 
electricity and tramways, when handled by the Corporation 
of Glasgow, were all so conspicuously successful that their 
management has been, and is, hell up as a model for 
emulation by other municipal bodies. But municipal 
telephony in Glasgow was never able to compare satis- 
factorily, as a trading concern, with the other departments. 
There is a trite saying that “ the man who never makes a 
mistake never makes anything,” and the spirit of this 
must be also applicable to corporate bodies. The mistake 
of its municipal telephone system was, of course, shared’ 
by Glasgow with a number of other cities, but its expe- 
rience with telephones in no way damped its ardour for 
municipal trading in those other departments mentioned 
for which it is evidently well suited. However, in 
the new Post Office Central Exchange the citizens of 
Glasgow and the people of the surrounding townships 
have facilities for telephone communication. whose etli- 
ciency the now obsolete system of the Corporation could 
never have afforded them. The installation of the common. 


battery system on so large a scale effects a considerable: 


reduction in the list of call wire subscribers, anda complete 
change-over to common battery working is now merely a 
matter of time. 
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in its new Glasgow telephone exchange, however, gives 
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THE magnitude of the undertaking of the new exchange | Manchester district, where the traffic conditions are not 
will be gathered from the detailed description of the 


unlike those which now prevail in London, particularly 
equipment which appears elsewhere in this issue. One of | as regards the London County Council tramways. The 
the most satisfactory features of the installation is the | suburban train service in Manchester is infrequent and 
employment, for the first time, of plant which has been | is overshadowed by the Corporation’s trams, but we 
manufactured wholly in this country. So much of our | feel sure that some arrangement of electrical working 
large telephone exchange work has been entrusted to 


of the local trains like that lately introduced in London 
American firms that they have come to be regarded some- 


cannot fail to be successful. So vast an industrial area as 
what as monopolists in this field. The General Post Office, | that of Greater Manchester cannot now afford to be behind 
the metropolis in the matter of its suburban train service, 
the clearest possible indication of its faith in home enter- | and we hope to see the recent project, which is after all 
prise by placing the entire contract with a British firm, | but the revival of a scheme mooted some years ago, come 
who have completed the work without hitch of any kind. | speedily. to a practical head. Such a satisfactory develop- 
This gratifying result is worthy of special comment, | ment would give the lead to other similarly situated towns 
because it emphasises the presence in this country of а | and a much needed stimulus to suburban electric traction 
manufacturing organisation which can be relied upon to | throughout the country. 
uphold the reputation of the old country in telephone 
matters. The work of the installation of large exchange 
equipments is now highly specialised, and it speaks 
volumes for the abilities of the contractors for the new 
Glasgow exchange that they have provided plant which 
is in the forefront of telephone developments. We may 
express the hope that this project will be but the first of 


a long series of successes for British-made telephone 
exchange apparatus. 
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Electric Traction in Switzerland.—“ The Times Engineer- 
ing Supplement” states that the new electric railway from 
Martigny to Orsieres through the Val d'Entremont, Canton of 
Valais, is completed, and that the inauguration has been fixed 
for the 27th inst. The line, which is about 113 miles in length, 
will in time be prolonged to the foot of the Grand St. Bernard 
Pass, via Bourg, and from the climber’s point of view will open 
up a new district—a second Zermatt—crowned by the Grand 
Combin, Grand St. Bernard, and on the western side by the 
Mont Blanc range. The line up Monte Mottarone, 4,890 ft. 
high, in the Canton of Ticino, will be opened, it is hoped, next 
month. The mountain overlooks Lake Maggiore, and 18 
situated about equidistant from Baveno and Stresa. The 
total length of the line, which is mostly on the rack system, is 
ahout 6 miles, the gradients varv from 5 to 20 per cent., and 
the motive power is electricity, the installation giving 600 Н.Р. 
The cost is estimated at nearly £100,000, and the line will be 
one of the most picturesque in Switzerland. 


Preservation of Wooden Роез.— А+ the last meeting of the 
National Electric Light Association a report was presented on 
this subject, and contained much valuable information and 
statistics, At present it is estimated that there are required 
for renewals between 500,000 and 600,000 poles per year, and 
that during the next 10 vears this number will be increased 
to in the neighbourhood of 900,000 or 1,000,000. Аз a result 
of direct inquiry from a large number of transmission com- 
panies, the life of various timbers when used for transmission 
poles was given as follows: Cedar, 134 years; chestnut, 12 
vears; сургезз, 9 vears; pine, 64 years; and juniper, 8} years. 
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Suburban Railways v. Trams. 


_ТнЕ chairmen of our great railway companies have long 
been wont, in their speeches at general meetings, to bewail 
the loss of suburban traffic and to ascribe this disastrous 
state of things to rate-aided tramway competition. It is 
obvious, however, that no amount of subsidising could 
have had the smallest effect if it had not been for rapid 
developments in electric traction ;'and these very develop- 
ments are now providing the railways with а powerful 
weapon by the aid of which they can win back their lost 
ground. The effect of tramway competition seems now to 
have reached its maximum, and if the railway companies 
seriously wish to find a solution of the problem, they can 
do so by introducing electric traction and running a 
frequent service on their suburban lines, Suburban 
electric traction is no longer a matter for doubt, as may be 


gathered from the regular and efficient working of existing | The committee of the Association recommends strongly that 

lines under the most arduous service conditions. 16 | the companies should keep accurate and complete records E 

is, for instance, not surprising to find that by running à is and m a and fee es е 
: : | iterature pertaining to wood preservation. also тесош- 

servic ‘lectrically-worked trains at cheap fare: | ACA 

ео oe ol Pee es y i Pail h: p tares | mends the seasoning, and 1n most cases preservative treatment, 

the London, Brighton & South Coast Э) ES succeeded | of wood. It is claimed that a well-seasoned untreated pole 

in considerably increasing their suburban traffic and practi- 


will last at least 30 per cent. longer than an untreated green 
cally counteracting the effects of tramway competition. pole. Directions are given for seasoning, and illustrations 
! show clearly how the poles should be piled. The theory and 


| | various methods of wood preservation are also described in sa 
WHILE the trains are not so frequent as the trams and ! siderable detail. No particular process is recommended for à 


Р К 7 — , E р ж е coal-tar 

the passenger cannot alight at his own door, yet the actual | conditions, although experience seems to indicate Е Е 
ing is speedier and the net time occupied on the creosote gives the best results as a preservative, and 

оа l pee high-pressure process of applying creosote is more flesible. 

journey less. Moreover, as the permanent way is under 

the complete control of the railway company, while the 


Cable Interruptions and Repairs. 
roads are open to all and sundry, it is possible to arrange 


Date of Interruption. Date of Repair. 


u > 7 К А b —P. im Cateoemaasteerese > Jul 8, 1909 eee ae 
and adhere to some form of fixed time table, an advantage Malta ЗТ. NOLAN ‘Apri 20,1910 .. — 
which eannot fail to be appreciated by the man whose Reunion —Мачг из ............ Мау 20, 1910 ... an 

: "urn ble. T! | is f h Latakia—Palura .............. May 26, 1910 
minutes are valuable. iat the advantages or such à Obock — Djibouti ........ ecce June 24, 1910 S: ze 
service are recognised by other railw: i Bonny—Duala _.................. Aug. 5,1910 ... эй 
аршаш ш NOR A ds : Келир Hong-Kong—Macao ............ Aug.15,1910 ... Aug. 22, 1910 
is shown by certam proposals emanating from the Cape St. James—Doson ...... Aug. 23, 1910 ... — 
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Personal.—On the occasion of the 80th birthday of the tenance, as the operator in doing it is simply filling in his time. 


Emperor and King, Francis Joseph I. of Austria and Hungary, 
a special honour was conferred upon Mr. Etienne de Fodor, 
general manager of the Budapest General Electric Co. The 
official gazette of Hungary brought the news that the King had 
with a renewed document confirmed and certified the ancient 
line of nobility from which Mr. de Fodor’s family sprang, and 
before whose name the predicate '* Varkony ” is attached. 
These original papers and family documents were lost during 
the past wars and political disturbances, and on the 18th inst., 
in recognition of the scientific services which Mr. de Fodor has 
rendered, the King has been pleased to reconfirm by Royal 
Decree his family's pedigree. 


Comparison of Arc Lamps.—In a Paper read before the 
National Electric Light Association and entitled “ Magnetite 
and Flaming Arc Lamps versus Open and Enclosed Carbon 
Arc Lamps for Street Illumination," the author, Мг. W. ФА. 
Ryan, compared the 9-6-ampere open arc, the 6-6-ampere 
enclosed arc, the 4-ampere luminous arc, the 6-6-ampere lumi- 
nous arc and the 6-6-ampere flaming-arc lamp with vertical 
electrodes. In the order here indicated, these lamps gave 0-8, 
0-9, 1-1, 1-4, and 3-6 mean spherical candle-power per watt, or 
1-2, 1-7, 1-7, 2-6 and 5-8 mean lower hemispherical candle- 
power per watt. The distances from the lamps at which equal 
illumination would be obtained are 250 ft., 285 ft., 315 ft., 
475 ft. and 637 ft. Each of the above lamps was assumed to 
be operated at a normal E.M.F. of from 70 volts to 80 volts, 
direct eurrent. In the most highly efficient lamp, use is made 
of specially treated carbon electrodes, which cost from £4 to 
£6 per year more than do the electrodes for the 6-6-атреге 
luminous-arc lamp. 


An Electric Light Company and the Telephone.— From 
а recent issue of the * Electrical World" we gather that in 
some small installations in the United Stdtes there is distinctly 
friendly working between the electric light and telephone 
undertakings. There appears to be a small independent 
telephone exchange near Columbus, Ohio, which has had 
some trouble in the operation of its lines at night, owing to the 
proximity of the high-potential alternating-current circuits 
of the electric light сотрапу. 16 is said that, owing to 
induction, it is almost impossible to hear over some of the 
telephone lines because of the noise, but in spite of this the 
xindness of the electric company enables the telephone people 
to do some business. When a night call comes in for a 
physician, or any call which is believed by the operator to be 
urgent, she telephones the lighting company to shut off the 
supply of electricity in the village, while the conversation 1$ 
being heid. With this request the electric light company 
obligingly eomplies, and the conversation is uninterrupted. 
Evidently the users of light in that neighbourhood are both 
easily satisfied and very kindly-disposed folk. 

Performance of an Electric Shunting Locomotive.— 
According to the " Railway and Engineering Review,” 
the Hoboken R.R., Warehouse & Steamship Co. have had in 
operation since Mav, 1906, a 60-ton electric shunting loco- 
motive which, it is stated, has given remarkably continuous 
and economical performance under varying and severe load 
conditions. Since the electric locomotive was placed in 
operation four vears ago there has not been replaced a single 
contact on the switch group or a contact on the master switches 
or reverser, while on the control apparatus onlv two tips on 
the live switch have been replaced. The brushes that are in 
the motors at the present time have been operating 14 months, 
and it is believed that they will operate at least six months 
longer without replacement. No trouble has been experi- 
enced with broken brushes. Except that there has been 
replaced one pinion which was broken when a lock washer 
dropped into the gears. no repairs on the motor have been 
necessary. The cost of inspection and cleaning has been 
practically nil. Every Saturday morning the man operating 
the locomotive makes an inspection of the equipment. With 
compressed air he blows out the motor and the various parts 
of the control apparatus, and cleans any part that may need 
it with a piece of cloth. This work is not charged to main- 
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No extra time is needed for maintenance or inspection. The 
locomotive has a running and a starting drawbar pull of 
14,500 lb. and 30,000 lb. respectively, and has a normal speed 
of 12 miles an hour. It is fitted with four 100 н.р. slow-speed 


motors, a hand operated unit switch control, and air brakes 
and compressor. 


Wireless Equipment of Lightships.—According to the 
‘ Electrical Review and Western Electrician," the United 
States Lighthouse Board recently furnished a statement of the 
amount of wireless apparatus that would be required for instal- 
lation upon vessels belonging to the lighthouse establishment. 
Only such vessels as go out of sight of land are to be so equipped. 
There are at present about 20 lighthouse tenders which go out of 
sight of land and upon which a wireless apparatus could be 
installed. Besides this number there are 10 other lighthouse 
tenders which may possibly go out of sight of land occasionally. 
At the present time none of these tenders is equipped with 
wireless apparatus, but steps are now being taken to instal a 
plant of this character upon the tender “ Kukui,” which does 
service in Hawaiian waters. Wireless equipment is already 
in use on four lightships. Six lightships which are stationed 
13 miles or more from the nearest land are not provided with. 
wireless equipment and such apparatus might be installed upon 
these vessels. It is estimated that the cost of installing wire- 
less telegraph apparatus on vessels of the lighthouse establish- 
ment would aggregate £700 for each vessel to be so equipped. 


Current Topics. 


Subjects of current interest dealt with in this issue include. 
the following :— 


Mr. D. Shirt contributes an article on ** An Overlap Loop Test." 


We continue our description of the new Post Office telephone ex- 
change at Glasgow. 


Mr. W. Winsborough gives particulars of the electrical installation 
at the Rose Bridge and Douglas Bank collieries, Wigan. 


We analyse the electricity supply accounts of the Burton-upon- 
Trent Corporation. 


In our correspondence columns Mr. R. Beattie replies to the 
criticism by Prof. D. Robertson of his article on the ‘ Quadrant 
Electrometer." 


Newcastle-on- Tyne Tramways Committee аге! considering the 
advisability of adopting the rail-less trolley system of traction. 

The Laneashire & Yorkshire Railway Co. pronose to extend their 
electrically operated train service во as to include the belt route 
between Liverpool, Ormskirk and Southport. 


The Board of Trade have issued a revised code of rules with regard 
to applications for electricity supply provisional orders. 


Loans [for Electricity Undertakings.—The L.G. Board have 
sanctioned a loan of £10,000 for extensions of the Manchester 
electricity supply undertaking. without holding a local inquiry. 

West Ham Corporation have also received permission to borrow 
sums amounting to £118.525 for their electricity department. 

Inquiries have also been held at Peterborough and Bury St. 
Edmunds into applications for sanction to loans. 

Dartford Council have applied for sanction to а loan of £11,000 
for electricity supply extensions. 

Directors Report.—The report of the directors of the Yorkshire 
Electric Power Co. states that the company is making steady pro- 
gress, and the receipts for the sale of current show a considerable 
advance over those of the corresponding half-year of 1909. 


ARRANGEMENTS FOR THE WEEK. 


BRITIBH ASSOCIATION. 
WEDNESDAY, August 31st. 
Meeting at Shetlicld. Presidential Address, in the Victoria Hall, 
by the Rev. Prof. T. С. Bonney, Sc.D., F.R.S. 
THURSDAY, Sep ет ег ist. 
Addresses by the Presidents of the various Sections. To Section 
A (Mathematical and Physical Sciences), by Prof. E. W. 
Hobson, E.R.S. То Section G (Engineering) by Prof. W. E. 
Dalby, M.A. 
[A list of the various Papers to be read during the meeting. which 
lasts until Tuesday, Sept. 6th, was given in our issue of Aug. 5, 
р. 676. The actual days on which these Papers will be read 
will only be announced at the meeting. | 
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BURTON-UPON-TRENT ELECTRICITY SUPPLY 
ACCOUNTS. 


average price, therefore, being 0-8554. As the expense of 
generating restricted-hour units is only about 35 per cent. of 
the revenue obtained, it is evident that the load must prove 
very profitable to the supply undertaking. 

From the analysis of the expenditure below it will beseen that 
the total costs have been reduced during the year from 1-03d. 
to 0-92d., this excellent result being accounted for by a reduc- 
tion in the fuel item from 0-38d. to 0-28d.; and the costs are 
now for the first time below 14. per unit. The important 
economies introduced in the boiler house, together with the 
lower price of coal, have resulted in a reduction of £644 or 27.6 
per cent. in the total cost of fuel, notwithstanding that the 
output was slightly higher during the year 1909-10. Of this 
reduction £418 is attributable to greater economy in working, 
the remaining £226 being accounted for by the lower prices of 
coal prevailing throughout the year. Taking into consideration 
the size of the undertaking, the figure of 0-284. per unit for fuel 
reflects the greatest credit on Mr. Pringle and his staff. 

We give below an analysis of the expenditure during the 
year ended March 31, 1910, together with the cost per unit 


sold for each item, the latter figure for the previous year being 
also included to facilitate comparison :— 


The progress made by the Burton-upon-Trent electricity 
undertaking is always watched with interest by electrical 
engineers. The annual report of Mr. P. J. Pringle, borough 
electrical engineer and tramways manager to the Corporation, 
for the year ended March 31st last, states that the surplus 
on the present occasion is the largest so far recorded by the 
electricity undertaking, viz., £1,474. This result is the more 
satisfactory in that although the output of electrical energy 
is practically the same as that recorded a year ago, the revenue 
has decreased, whilst the average price per unit 5014 is shghtly 
less. It 1s evident, therefore, that considerable economies have 
been introduced in the costs of generation. We referred to 
this point at some length in our issue of May 13th, and further 
mention of it is made below. | 

Considering in detail the output of energy, the revenue 
obtained from private lighting shows a reduction of £206, as 
compared with last vear's figure, due to the further introduc- 
tion of metal filament lamps and to the effects of bad trade. 
It is actually less than the figure recorded seven years ago. On 
the other hand, an increase of £25 1s recorded in the revenue 


Cost per unit sold. 
Generating Costs. 
obtained from the sale of heating and power units, and an 


1909-10. 1908-9. 
Fuel 


————— ETE £1,811 ... 0-28d. ... 0-38d. 
; Oil, waste, stores, &c. _.................з..ю.. 362 ... 0-06d. ... 0-06d. 
increase of £38 due to an increased output for traction. The | Salaries and wages at station .................. 1,236 ... 0-19d. ... 0-19d. 
net result ls a decrease of £149. The number of units sold for Repairs and maintenance ..................... 812 ... 0-13d. Е 
private lighting was 300,774, as against 317.129 in 1908-9; Total Generating бовїв..................... £4,221 ... 0-66d. ... 0-77d. 
for motors 544,484, as against 533.390; and for heating, &c., | Distribution Costs. m == UT mme 
16,120, as against 15,159, whilst 1,190 units were sold for publie | Wages ................... ааа £34 ... 0014. ... O-0ld. 
lighting. The Corporation electric tramways required 617,199 | Repairs and maintenance of meters, m 
units, an increase of 7,310 over the previous year's demand, motors, KC. ....... „онооно enne iiri e . 
whilst the Burton & Ashby Light Railways purchased 49,833 Total Distribution Costs .................. £318 ... 0-05d. ... 0-04d. 
units, as against 51,084 units in 1908-9. The total sales, there- | management Costa. ТЕЛЕ СЕТЕ 
fore, amounted to 1,529,600 units, an increase of only 1,759 | Salaries ..... E 452 ... 0-07d. ... 0-074. 
units compared with the output for the previous vear. о stationery, ^ d M PRIM MOOR о "эз га Е an 
During the 12 months 53 new lighting consumers were con- | унес... 107 IL 008, s. 048. 
nected to the mains, bringing the total number of lighting T ЕЕЕ 
consumers to 605, whilst the number of power consumers Total Management Coste .................. £631 ... 0-10d. ... 0-10d 
increased during the same period from 67 to 76. It is inter- | Rates and taxes... 8688... 0-14. ... 0188. 
esting to notice that the increase in lamp connections is the | TOTAL COSTS (ех. capital charges) ............ 65,853 ... 0924. ... 1031. 
lowest recorded for many years. This result is very different | Capital Charges. р - 
from the experience elsewhere, as the advent of the metal fila- Interest озоъь ов ово в оо а оо о фо о фота у оон ооо оно reer tre £2,056 T 0-324. TT | d 
C Sinking fwd aede СРР EO ep ЫЙЫ» 3,091 ... 0-494. ... 0-45d. 

ment lamp has generally caused an acceleration in the rate at | ах 
which lamps are connected to the mains. The unfortunate Total Capital Charges ..................... £5,147 ... O-Bld. ... 0-79. 
state of trade in Burton, however, is stated to be accountable | TOTAL COSTS (inc. capital charges) ......... £11,000 ... 173d. ... 1821. 
for this slow progress. _ | TOTAL REVENUE (from all sources) ...... ...£19,474 ... 1:964. .. 196d. 

The total horse-power of motors connected to the mains 1s Burplus 


—————€——— dguissaivees £1,474 ... 0-23d. ... 0-14d. 
now 933, the connections during the past year accounting for| This surplus has been allocated as follows :— To capital cost 
156 н.р. of this total. As applications for 10 motors, repre- | of meters, £166 ; to stock motors, £129; to capital cost of 
senting 118 н.р., were in band in April of the present year, it is | instruments at power station, £24; carried to renewals fund, 
evident that considerable expansion of output is likely to be | £1,155. A further sum of £191 is being transferred to the 
recorded next year. renewals fund on account of a rebate of income tax for the year 

In view of the small change in the total output of units, it is | 1907-8 and 1908-9. This fund now stands at £4,441, or 9:3 per 

not surprising that on the present occasion the maximum | cent. of the total capital expenditure, which latter amounted 
demand for lighting and power is almost identical with that | on March 318% last to £83,395, an increase of £816 during the 
recorded a year ago, viz., 500 kw. in 1909-10 and 504 kw. in | past year. 

1908-9, the maximum traction demand in each year being 

375 kw. The corresponding load factors naturally show little 
change, being 19-69 per cent. and 20-3 per cent. for lighting and 
power and traction respectively. The capacity of the gene- 
rating plant remains at 1,710 kw. | | 

In regard to the revenue, the average price obtained for 
lighting was 4-86d., the figure for the previous year being 
4-61d. ; whilst for power and heating units the average price 
obtained was 0-974., as against 0:984. last year. For the 
whole supply the average price was 1-875d. 

One of the most interesting features of the Burton elec- 
tricity undertaking is the restricted-hour power supply. On 
March 31st last, of a total of 933 н.р. in motors, no less than 
744 H.P., or 80 per cent., was supplied on the restricted-hour 
system. During the 12 months the number of units sold on 
this system was 430,246, 94.736 of these units being charged 
at ld., 16,412 at rid: 58,796 at 4d. and 200,302 at 34., the 


THE ELECTRICAL PROPULSION OF FRENCH 
` SUBMARINES.* 
BY J. BREGUET. 


At a time when the application of electricity to marine propulsion 
is so widely under discussion, the following notes on the electrical 
equipment of the latest French submarines will be of interest to all 
engineers, 

The * Mariotte," * Archimède” and “ Amiral Bourgois” of the 
French 1906 programme have recently completed their tests. These 
vessels are of about 800 tons displacement, a total horse-power of 
over 2,000; they have a large radius of action, are habitable, 
and, in fact, war vessels for offensive operations. 

Each vessel has two serews and on each shaft are mounted à 
thermal prime mover (gas or steam engine) and an electric motor. 


———— 


* Abstract of an article in * La Lumiére Electrique." 
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During surface cruising the former drives the vessel and also re- 
charges the accumulator batteries, the motors being meanwhile used 
as dynamos. When submerged, propulsion is wholly electrical, the 


maximum speed obtained being 10 knots, the maximum surface 


speed being about 14 knots. Each motor has practically continuous 
speed variation from rest to full speed, and, each shaft being con- 
trolled quite independently of the other, very quick manceuvring is 
possible. АП manceuvring (such as coming alongside, entering and 
leaving port, reverse running, picking up course, &c.) is best done, 
even at the surface, by aid of the electric motors; this course is 


essential if gas engines be the prime mover and is highly admirable 
even with steam engines. 
The motors having to fulfil stringent requirements, as regards in- 


sulation, heavy and variable duty and use as generators, must be 


robust and specially designed. A high efficiency is of the greatest 


importance since, on the efficiency, the radius of action between 


charging directly depends.  Direct-current motors are invariably 
employed. i 
Methods of Speed Variation.—The methods used are 


’ (а) By use of series armature resistance, reducing the effective 


applied voltage. 

(b) By varying the field strength the terminal voltage being 
constant. 

In case (a) commutation is good, the field strength being constant, 
while in case (5) special commutating arrangements are necessary 
since at low fluxes the armature reaction is proportionately high. 
Compensating windings and auxiliary poles have во completely over- 


Per cent, c ficiency. 


Actual Speed. 
C Full Load, 


EFFICIENCY CURVES. 


come the latter objection that the only practical disadvantages of 
method (b) are the slightly lower efficiency, the higher price and the 
greater complication. Weight and space considerations make the 
net balance incline to (a). The dimensions and weight of the motor 
required are, then, those of the standard motor giving P horse-power 
at N knots and U volts terminal pressure; on reducing U by the 
addition of armature resistance R „ the speed falls in proportion to 
the net terminal voltage E ( being constant); the couple decreases 
in proportion to (speed)! hence the armature current remains 
constant. 

Employing method (5), the weight and volume of the equipment 
4lepend directly on the minimum speed required with maximum 


field but no armature resistance. Let this speed be N,— =; then, 
by supplying the motor with full voltage at full flux, it would, at 


 :speed №, give three times the desired output. Such a motor would 


be unnecessarily costly, bulky and heavy and for this reason it is 
: М 
usual to compromise with a minimum speed of N :=7 at full flux. 


Efficiency Considerations as affecting the choice of a speed regu- 
dating system :— 
Case (а). Let N be the normal (maximum) speed, 
I be the armature current (at speed N), 
U be the voltage of/supply, 
E be the armature terminal P.D. 


"Then (U—E)— voltage absorbed by rheostat К,, 
| and U =E at speed М. _ 


Further let UxI=P watts, 


P.= Power dissipated in shunt field, 
Р, = C*R losses in armature, brushes, connectiong 
P,=Iron losses (eddy + hysteresis) + friction losses 
(bearings, brushes and windage). 
Then Р, is constant: P,« I’, t.e., « (speed)! and the hysteresis losses 
« speed ; the eddy losses о (speed)? and the windage losses « (speed)? 
во that it is found that Р, о (speed)’. 
If А be the ratio of the actual speed № to the normal speed N 
and P',, P’,, Р’, the corresponding losses, then 
Р',=Р,:Р;=РА:Р',=РА ..... (р 
The armature terminal volts at N'=E’=EA, во that the rheostat 
loss P’,—=(U—EA)I’ and E=U and [’=J,?., P’.=(1—a)UD?, 
hence Р',=Р(1—)\. ...... . (2) 


In machines of about 200—600 в.н.р., 300 revs. рег min., such as 
are here concerned, we have, at full load, 
P= Px 0:015 


P'—P x 0:03 fepprox). ‚.. (3) 
p,—Px004 
—(P; 4 P, 4 P 

Now the efficiency КШ бы шшш ‚ which, substituting from 


P+P, 
equations (1), (2) and (3) gives 
A*— (0:03 + 0-04A1-5 + (1—A)A?) 


1= — +05015 
| ^3— (00334 + 0-0431-6) 
1.0., n= ~ AM40015 ' о e ө оь @ (4) 
whence follow the results in Table I. 
M "e Table Г. 
À | 7) | | 
e i | 
TT | ep | Curve I. (е figure) 
0:50 | 0412 | 
0:25 | | J 


0'130 


For very small values of \, 7 is negative, the equation (4) being 
only approximately true; over the whole practical range of à the 
equation is sufficiently accurate. Owing to the variations in the 
losses, the current I follows a complex law of variation with л; equa- 
tion (4) is sufficiently accurate until the losses become comparable 
-with the useful power ; the true efficiency is actually somewhat greater 
than is given by Table I. 

The shape of the efficiency curve (I. in figure) is significant; it is 
approximately linear and at half speed only 40 per cent. total input 
is available at the motor shaft, the bulk of the remainder is dissi- 
pated by R,. Owing to this inefficiency the range of action is small, 
or for a given range the battery equipment is heavy; hence method 
(a) of speed regulation is now only of secondary importance. 


Method (b).—Constant voltage; variable field. Let the minimum 
permissible speed at maximum field be N/2. 
Let P — volt amperes absorbed by the armature, 
P, — z mechanical and iron losses, 
P; =C*R losses in armature, series field, auxiliary poles and 
compensating windings, 
P,— C?*R losses in shunt field. 
Then since I « (speed)! ,', Р, « (speed), 
:.е., P;— Р; X №. e œ e e 


slightly greater at the minimum than at the maximum speed, and 
the loss curve has a minimum at a speed equidistant from the two 
extremes; for the present purposes, however, 


PI—PS жож xa (6) 


The law of variation of P, depends on the load characteristio of 
the machines; between the present limits of induction the charac- 
teristic may be taken as the arc of а hyperbola. The maximum flux 
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Table II. 


= анынын 
1-00 0916 
0-75 0.860 ев 
0:50 0.515 
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being at speed N/2, we may assume the asymptotes of the hyperbola 
to correspond to abscissa N/3. 


85 per cent., from $ to ) the efficiency falls rapidly, finally (at \= 0-5) 


being only 50 per cent. The two halves of the battery, hitherto in 
Th р’ <Р 2 | 7 Series, are now parallelled. The efficiency rises abruptly to over 80 
en UE S оон (7) per cent. in consequence of the halved voltage; between 4 and à speed 
and Р; =0-035Р the efficiency remains good and then falls very rapidly to join, at 
P = 0.0408 | (approx.) . . . . . . (8) | {-зреед, the efficiency curve obtained by the first method (series 
P.—0-010P' batteries). For speeds below ^ — 0-25 a series armature resistance is 
LP. PP 31—(0-0353€ employed for speed regulation. 

Seo 1 —P—P(P, +P) „е .. (9) The efficiency-speed curve when running with constant field and 
P+P, M 4 (оо Xo variable pressure 18 practically a straight line through 0 (see notes on 

which gives the results shown in Table II. 


method (a)) hence it is economical to keep the fiell fixed and 
operate by series R, at speeds below that at which the tangent to 
the field regulated efficiency curve passes through 0 (see point E in 
figure). Thus, contrary to what one might expect a priori, it is 
advantageous to regulate at low speeds by armature resistance, 
keeping a medium field strength, rather than by the use of abnormally 
strong excitation and constant supply pressure. 

The dotted portion of curve III. of diagram has been supplied by 
caleulated extrapolation; it shows the efficiency with the batteries 
in parallel to lie between 85 and 90 per cent. over the range \=0°5, 
\№=1:0. The point of intersection F of II. and IIL, at about 
0:85 x full speed, is clearly the theoretical point at which the con- 
version from series to parallel connection should occur. "The arma- 
ture current is then I =I х (0-85)? x 2— 1-225 I. 

It is not advisable to work at so high a point of conversion as F 
because the field is then unduly weak as compared with the increased 
armature reaction; further, the armature heating is then excessive. 
By converting at \=0-75, however, [=I х (0-75) х2=0-841, i€., 
the current is less than its full load full speed value. A valuable 
gain in efficiency at speeds between \=0°5 and ^— 0:73 is thus 
obtained by the use of suitable R, and field regulation, conversion 
from series to parallel connections being at 3 speed. 

The provision of sufficient field regulation to vary the speed from 
A=1-0 to 0-75 enables the speed A=0-375 to be reached simply 
by converting the battery sections from series to parallel connec- 
tions; the tendency is, however, to provide as small an armature 


The speed N /2 (^ — 0:5) being the minimum obtainable by field regu- 
lation, lower values are secured by armature rheostats (much smaller 
than іп case (а)). Henceforth the efficiency closely follows the line join- 
ing point C (0°50, 0-515) to the origin (0, 0). (See case (a)). 

A comparison of curves I. and II. shows that method (b) 
secures much the better efficiencies particularly at high speeds; at 
half speed the advantage is very slight. Here the gain, possible by 
method (5), only that indicated by the relative position of curves I. 
and Il. ; the great increase in weight, cost and complexity en- 
tailed by (b) would hardly be justified. Though method (b) has been 
used in its simple form, it is dealt with here rather as ani ntroduction 
to the most recent methods of speed control. 

At point C the terminal voltage is E, and, N' being =Х 2, 
ф =2ф; if now E be reduced to E/2 only the original field ф would 
be required to preserve half speed. The speed being constant and 
the induction B being halved, the iron losses would fall in propor- 
tion to а power of B somewhere between 1:6 (hysteresis) and 2-0 
(eddy), i.e., P,, which was originally 0:04P (see equation (8)) would 


0-04P 0-04P 
then lie between - "E and 


3 , t.e., would = 0:0115Р (say) . (10). 


The output being constant and V halved, C must be doubled .-. 
Р, is quadrupled, i.e., P,o-0140PV. . . . . . . . (M) 


The field induction has resumed its original full load full speed 


value, but a= 0:5, hence the new hyperbola asymptote is \= ES | 


—— 


resistance as possible with a minimum number of stops, as low a 
2 2х3 6| speed (sav, ^ =0-25) аз possible being obtained solely by field regula- 
and Р,=Р,х 1 and Pe=Px0-0l tion. This course is dictated by operating conditions and not by 
> 0-09 efficiency considerations. . ёз е С 
= "PIT At low speeds the efficiency is less dependent on the latter; the 
63—1 total power concerned is small and the useful energy may become 
ko that (019% +01015) = | (13 less than the losses. 
м 0-02 ° ` 3) Actua! arrangement on board the « Archimede." —Series-parallel 
6A—1 armatures are adhered to on this vessel, while, to avoid the Vile 
, of instability of load, both windings are on one соге, and hence, о 
gis Table III. _ necessity, always in equal fields. "Two commutators are required and 
X | " > only one supply battery. Inherently the solution is no different from 
-———— Vee es ыл Де елы ыз that employed on the “ Mariotte," but the practical advantages are 
0:500 0:830 r Curve 3 (see figure). | as follows :— 
0:375 0:585 | 
0:250 0:975 ) 


1. The current per commutator (in parallel) is only one-half its 
value in the ** Mariotte" under the same conditions; commutator 
design and operation is thus facilitated. 

2. Series-parallel connections between the switchgear and motors 
are very short, the boards being as near the motors as possible, 
whereas series- parallel leads from switchboards to accumulators are 


much longer, the latter being in a separate compartment, usually at 
the other end of the vessel. 


3. Advantages in accumulator charging as below. 


vm Note that curves IL, III. lie somewhat below the actual test 
curves IV., V., so that equations (4), (9) and (13) can be relied 
upon as giving the minimum efliciencies likely to be obtained in 
practice. | 

Curves 2 and 3 simply illustrate, in a new connection, the well 
known advantages obtainable by series parallel control; in this 
case a submarine can run at half speed, a convenient and usual 
cruising speed, at practically as high an efficiency as at full speed. 
The simplest method of obtaining the requisite 2:1 pressure step at 
half speed would be to place two motors on each shaft, coupling the 
machines in series or parallel according as full or half speed be 
desired. The objection to having two motors per shaft when one 
would suffice is sufliciently serious in submarine work, but the vital 
disadvantage of the suggested simple series-parallel arrangement is, 
that if the slightest inequality in the field.strengths of the two 
machines be introduced during their regulation, one armature at 
once takes the whule load, the second acting as a generator feeding 
the first; heavy circulating currents flow, the armatures are over- 
heated, if no worse, and the circuit breakers continually open. 

The load distribution between the two rotors, mechanical: y com- 
pelled to the same speed, depends entirely on the relative fluxes 
in which they run and is so unstable that series-parallel operation of 
variable shunt ficld machines, on the above system, is impracticable. 

Actual arrangement on board the ** Maritotte.”°’—Instead of connec- 
ting two armatures in series or parallel, the Breguet firm (responsible 
for the electrical equipment of the ** Mariotte and her sister vessels) 
have adopted the use of two half batteries connected in series or 
parallel at will. The efficiency as a function of the speed varies as 
follows: From full to 1 speed the efficiency falls slowly from 92 to 


Charging Acrumulators.—The electric motors which drive the 
submerged submarine act as charging dynamos during surface run- 
ning; the prime movers of the vessel must be able to drive the latter 
at the desired maximum speed on the surface, meanwhile leaving 4 
sufficient balance of power to recharge the battery w'thin reasonable 
time. | 

Let the maximum surface and submerged speeds be N,, N, The 


torque of а thermal engine being roughly constant at all speeds the 
output Da speed, 


SO that P= P ans: X №, . • * * e. Й Ы (14) 
The power absorbed by the screw ac № 


Le., P,— Pond x M, 
hence the available surplus power on the shaft 


-D — D E 
zx! а=1 пах U^ — А), : 


TM | 1 
which is а maximum when \= ^/ 4707916, so that under the most 
favourable conditions the excess power available for cell charging Is 

P,— 0:384 x Pune e e е . . е . (1 ) 


In the present instances the surface speed із about 40 рег cent. 


> submerged speed, this necessitating a horse-power of prime mover 
= about З x horse-power electric motors. 


TT CG) 


SERE 
etter 


Then | 


It is | 
current 
to atta 
voltage 
cent. it 
shown 
come v 


The 


в Spee 
cent.) 


elearh 


б.е. | 


hen« 


fasst 
30 P 
disc} 
о} 


——— —— —À 


THE ELECTRICIAN, AUGUST 26, 1910. 


Then P, is а maximum for a speed 
= 0-570N,— 0-576 x (1-4N,)=0-8N,. 


voltage of the cells. 


come very hot if run fully excited for such long periods. 


The normal maximum voltage E, is obtained from the motors at 
a speed of 0:5N, with full excitation; hence, to secure (E, +40 per 


cent.) volts with a flux of only 0:8 max. requires a speed 
0:5 x 1:4 
N,= —po.g Ne=0875N, 
clearly a fortunate coincidence with the requirements of equation (18). 


Thus between 0:8 and 0:9 x №, t.e., at about 0-6 x the maximum 
surface speed, a good cruising speed, charging conditions are at their 


best. 
If P, be the maximum output of the motors then, since 


Pimax.= 3P, : Pa= 3P, x 0-384 (see (17))=1-15P,, . 


0:89, X, excitation. 


Time of Charging.—The batteries maintain an output of P, kilo- 


watt at à speed of 0:715N, during Н hours; 


, : i H 
hence the charging period — Н’ һошвз=у„ |, —175H . (21) 


(assuming an overall efficiency for batteries, leads and generators of 
The charging period is 75 per cent. longer than the 
discharge period, but whereas discharge occurs with a vessel speed of 


50 per cent. ). 


0-715N,, charging takes place at 0-6N, (20 per cent. slower). 

А double commutator motor allows of recharging at a lower speed 
of motors and vessel, for, by connecting the commutators in series, 
the requisite E.M.F. can be obtained at { speed (with maximum 


(flux), 1:4 
1.е., N',—0:26 x y. N,—04N (see (18). (19)) (22) 

This ability to obtain a given charging voltage at half the speed 
otherwise necessary is a very valuable advantage in the present case. 

Practical Difficulties ; Future Developments.—The above considera- 
tions show some of the conditions and difficulties to be met with in 
the electrical equipment of submarines. Practical difficulties far 
greater than would appear from the above have to be overcomé at 
every stage in the vessel’s building and equipment; among the chief 
of these аге: — 

1. The very limited space available for motors. 

2. The poor ventilation and cooling obtainable. 

3. The humidity of the atmosphere and consequent insulation 
difficulties. 

4. The complexity of the control gear. further hampered by space 
restrictions and the essential need for reliable and rapid operation. 
(The Védovelli Priestley controllers are used on the ** Mariotte " and 
** Archimede.” ) 

Future deve'opments in the electrical equipment of submarines 
will probably be on the following lines:— 

l. Higher voltages, probably 480 volts, will be employed in the 
main motor circuits only. This will lead to the saving of considerable 
вра-е and copper, both in the motor rotor and in the armature 
rheostat, battery, leads, &c. 

The difficulty of providing adequate insulation will be reduced by 

confining the high-tension circuits to the main mctors. All lighting, 
contactor solenoids, field bobbins, starting resistances and, above 
all, the connections and contacts of the controllers would still be 
low-tension (120 v. or 240 v. =} or à main battery respective'y) and 
of normal insulation. The high-tension battery leads could be easily 
insulated, but the maintenance of the motor insulation, particularly 
in the armature, will involve 

2. The use of completely enclosed motors in place of the present 
open type. Inspection doors for brush examination will be required 
ae usual. Total enclosure will, in turn, involve:— i ur 

3. The use of water cooling. such as is already employed in high- 
tension transformers. Circulation of the water will be maintained 
naturally or by circulating pumps. 

4. All main swit hes will be of the oil-break type; very 
strong and easily accessible. Their number will -be reduced to a 
minimum by the reduction of the armature resistance (sce note (x ) 
above). 

Minor contacts, then as now, will offer no difficulties. 

Such are the tendencies in French submarine construction; the 
developments foreshad »wed will be largel; realised in the new 
vessels of over 1,000 t ns displacement already under design. 


(18) 


It is best to recharge all the cells in series, this ensuring the same 
current through ail; the motors running as generators must be able 
to attain an E.M.F., say, 40 per cent. above the normal discharge 
The motor field should not be above 80 per 
cent. its full strength during charging, the efficiency having been 
shown to be poor at high excitation, besides which, the field coils be- 


(19) 


(20) 


f.e., the charging load is rather above the maximum output of the 
motors on minimum flux, but quite within their capabilities at 
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DRY CELL TESTS.* 


BY F. H. LOVERIDGE. 


Ѕиттату. — The author gives some useful data regarding the fall of 
E.M.F. and increase in internal resistance of dry celle under ordinary 
working conditions. llis figures embrace thos» obtained from testa 
carried out when cells were allowed to send currents for lengthy and 
continuous periods, as well as others obtained by causing the cells to 
send intermittent currents such as are required for ignition work. 


If we are to judge by numerous inquiries from users of “ dry cells ” 
as to the electrical qualities which such cells possess, the conclusion 
is reached that ideas along this line are very indefinite. 

It would seem to be a very desirable thing to have dry cells rated 
on an ampere-hour or watt-hour basis under some definite condition 
of energy discharge, but such a thing is practically unknown at the 
present time. The rating we now have is that of dimensions of the 
cell and its current. The first might be accepted as reasonable, but 
the second is misleading. Атрегаре ratings are high and appa- 
rently based on the instantaneous current a cell gives when short- 
circuited through a low resistance ammeter; such readings are of 
practical value in discovering defects, but so far as determining an 
energy output is concerned, they are of little value because the 
sustained current a cell can give has very remote relation to the short- 
circuit current. The voltage reading is also useful in discovering 
defects, but inasmuch as the cell may give out a very considerable 
part of its energy and cause only a small drop in this value it follows 
that such readings are not of much importance. 

The “ shelf test," or, in other words, the test made after а cell has 
remained for a certain time in storage, is one that serves & useful 
purpose, for the reason that it is desirable to know the change that 
takes place during such period. Very few cells go into service im- 
mediately after they are made, and during the delay more or less 
deterioration takes place. There is, however, the difficulty that if 
the test comprises readings of current with a low resistance ammeter, 
& decrease of 50 per cent. in its value would indicate only an insig- 
nificant increase in internal resistance, which would be unimportant 
with ordinary current drains. If current readings are taken with a 
resistance inserted in series, then the variation showing the change 
in internal resistance is correspondingly reduced. Where it is 
desired to take the current and voltage of a cell, it should be done by 
means of instruments that do not absorb a large part of the energy 
in themselves. Hence a high resistance voltmeter and a low resis- 
tance ammeter should be used— a minimum of 150 ohms for the volt- 
meter and a maximum of 0-01 ohm for the ammeter are found to 
be satisfactory values. Taking everything into consideration it 
appears that the best shelf test is one that compares the actual per- 
formance under working conditions of the cell after a certain length 
of time on shelf, with that of à new cell. In this way results are 
obtained that involve no factors of uncertainty. "There is involved 
in this the using up of cells to find out what they will do on life test. 
Such procedure, however, seems necessary, since other methods 
involving tests not absorbing energy are not dependable and sample 
cells used up on life tests do not represent very great ex pense. 

Deterioration is shown by an increase of internal resistance, inas- 
much as voltage readings decrease very slightly on the shelf. It is 
impossible to give any exact data as to the increase of internal resis- 
tance on the shelf, because there is such a wide variation even in cells 
of the same make, but, roughly, it might be said that a reduction in 
the short-circuit current of 50 per cent. would be a fair average in one 
year at ordinary temperatures. The question of change in internal 
resistance from change in temperature is sometimes brought up. 
One test in which a decrease from 100^ F. to 25°F. below zero pro- 
duced an increase in internal resistance of only about 100 per cent. — 
even at this latter temperature the internal resistance was so low as 
not to interfere seriously with a light current drain. "The indications 
in this test were that the increase of internal resistance was propor- 
tional to the decrease in temperature. DIEM | 

Life tests are often made on dry cells by connecting them рег- 
manently in circuit with a fixed resistance. This method is the 
easicst one to employ, as it requires no attention other than the 
taking of readings at the desired intervals. Such a test is of no 
great value, however, аз the energy output is small and the life very 
short unless the current is kept low. Under these conditions the 
staying qualities of the cell are not demonstrated, and the ability 
of the cell to stand up under ordinary current drain after a con- 
siderable period on * open circuit" service cannot be predicted 
with safety. | 

In Fig. 1 is shown the result of tests made on dry cells of the 
standard 2} in. by 6 in. size, in which the circuit is closed continu- 
ously through a fixed resistance, the resistance in each case being 

.* Abstract. of а Paper read before the American Electrochemical 
Society. 
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indicated by the figure on the curve. The ordinates give the P.D. 
at the terminals of the cell and the abscisse the time in hours. It 
will be seen from an inspection of these curves that there 18 а very 
rapid drop in potential at the terminals of the cell when the resistance 
is small. As the resistance increases the length of time required to 
reach any given P.D. is increased. Thus after 10 hours the Р.О. at 
the terminals of the cell has reached 0-5 volt where the resistance 
in circuit is 1 ohm, whereas with 10 ohms in circuit а value of 0-5 volt 
is reached after 285 hours. 

There is a wide variation in the energy derived from cells under 
these varying conditions as would, of course, be inferred from the 
forms of the curves. "The value of this energy output in the different 


cases has been figured to a point at which the P.D. has fallen to 
0-5 volt and is found to be аз follows :— 


From the above curves it is seen that there is a continual increase in 
this quantity as energy is given out. We know also that the internal 
resistance is very low when the cell is new, for the current on short. 
circuit is high ; as the cell grows older on the shelf the resistance ia 
continually increasing, though to a much smaller extent than when it 
is on even very light service. In attempting to answer the question, 
it is necessary to take both these factors into consideration. Hence 
the requirement for & definite answer is a definite statement of 
conditions. | 

In Fig. 3 four curves are snown which are plotted from the results 
of intermittent tests, each curve representing a special condition. 
The values are taken from the P.D. at the end of closed circuit periods. 
As will be seen from the data, curves A and B represent the same 
external resistance, which is about 1-6 ohms. Curves C and D repre- 
sent the same conditions, but with 6-6 ohms. . Curves B and C repre- 


With Lohm 7 watt hours. 


, Qohms 8 с, sent conditions where circuit closure averages about 0-5 hours per 
» 4 , H » | 

ээ 6 99 21 ээ 

ээ 10 ээ 24 


These values would, of course, be modified if the integration 
were carried to lower points with the lower resistance, but inas- 
much as 0-5 volt is only one-third the initial E.M.F., it is seen that 
we are carrying our energy drain to quite a low point and that the 
volume of current has fallen to one-third its original value. These 
curves show approximately what may be expected as the character- 
istic performance of dry cells under the above conditions. -Ч 

As we have seen that the “ closed circuit " test is not a safe one 
for “ open circuit " work, the hest test we can apply is the “ open 
circuit" one in which the cell may be made to show what its life 
characteristics are when its energy is used over a relatively long 
period. Sample cells are generally taken for this purpose and tests 
should duplicate working conditions as nearly as may be. Some 
form of clock-controlled contacts are very well adapted to this pur- 
pose and may be made to control the open and closed circuit periods 


Time in hours 


Ето. 2. 


day and curves A and D represent an average of about 0-2 hours рег 


day. An integration has been made to an arbitrary point where the 
P.D. has fallen to 0-7 volt. 


Where the resistance in circuit is low 

à TEMP Е the watt hours are higher than with corresponding time conditions 

W Е На and high resistance. It seems from this that, down to the integra- 
БЕРЕЕР 


tion point taken, cells will give out more energy when allowed to do 
so at the high rate. At the low rate the energy, th ugh less in watt 
hours, extends over a longer period of time and the P.D. is maintained 
| at a much higher level. In the tests in which the same resistances are 

used but the time varied, it will be noted that the watt hours are less 
with the smaller daily period. This is to be accounted for largely 
by deterioration taking place over a longer period of time. It is 
probable that it ia due in large measure to the fact that when current 
is drawn from the cell the action is not uniform; this lack of um- 
formity would tend to set up P.D. in the cell itself. The result 
would, of course, be the setting up of local action which would 
deteriorate the cell to a degree determined by the unbalancing. — A 
degree of unbalancing is to be expected which bears some proportion 


i 
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in any manner desired. It is also a good plan to use relays controlled 
by clock contacts for closing the test circuits. By this means, the 
master or pilot contacts on the clock are only used for light currents, 
and it is much easier to maintain them in good condition. The 
mechanism and contacts should be well made and reliable, as it is 


nals 


difficult at best to get consistent results. The shorter tests as а 3) 

rule give results more satisfactory as regards uniformity than long 4. 

ones, the chances for variable factors entering being greater with m | мга 

increased time. | ti мг У.Н. | 22 W.H. s] 

_ In taking readings on dry cells, it is, of course, necessary in either тесе Bal вы | nx 

* closed” or “ open circuit " tests to have some form of voltmeter Ж! H | |] 4 | ка 

to measure the voltage. It is also desirable to use such an instru- 1 d [T E [5 11 | [LIT 
ment for current readings employing the fall of potential method, 0 5 W D 235 x ® 6 50 на 6 9% q5 


| | | ст 
as this enables current readings to be taken without disturbing Time se восе 


circuit connections. If an ammeter is inserted in circuit from time 
to time, there is a tendency to vary contacts and resistance. Any- 
thing tending to introduce variations should be carefully avoided. tö the magnitude of current. The energy of curve A is less than of 
In Fig. 2 is shown a set of three curves representing the relation | curve B by about the same amount that curve D is less than curve C, 
between E.M.F. (curve А), Р.О. at the beginning (curve B) and Р.О. | but C and D represent much longer periods of test, hence a gmaller 
at the end (curve C) of the closed circuit periods taken from an open | rate of deterioration. | 
circuit test of a standard dry сей. The Е.М.Е. is seen to be a In Fig. 4 are two curves which represent tests similar to that 
gradually diminishing quantity, which, however, remains at a com- | shown in curve D in Fig. 3. The conditions being slightly different 
paratively high level. At the instant of circuit closure the P.D. | from that of curve D, the two curves should be compared only with 
immediately falls and the divergence of curve B from curve A indicates | each other. The integration has been carried to 0-9 volt and shows 
the increase in internal resistance. Curve C also diverges from | 8-5 watt hours for the longer duration (curve B), аз compared to 
curve B, thus indicating polarisation during the closed circuit period. | 9 watt hours for the shorter (curve A); the energy, however, in these 
The lowest curve is in reality the one of greatest value, for it indicates | two cases may be considered as practically identical. We see here 
the level at which the cell maintains its potential under severe con- | the same characteristic of longer duration and higher level with 
ditions. These curves are also of interest as showing what may be | increase in resistance in the external circuit. 
expect? in the way of internal resistance. The question is often In Fig. 5 are shown two curves representing intermittent tests, 
asked as to the magnitude of the internal resistance of dry cells. which are similar to those in Fig. 3, with the exception that i 
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‘is the “ cut-off” point, or, in other words, 
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curve A the resistance has been increased to 20 ohms. The dura- 
tion of the test is approximately one year, and, considering this 
factor of time, the energy output is very good, the watt hours being 
about 16 when figured to 0-9 volt. The current drain being light, 
it is probable that there is small opportunity for irregular action. 
Curve B is for a still lower current, the resistance being increased 
to 25 ohms. Although the current is low, the time of closed circuit 
per day is comparatively long, thus bringing the watt hours up to 
the comparatively high figure of 30. In integrating curves of this 
nature, the true value of course lies as a mean between the P.D. at the 
begi -ning of the closed circuit period and the Р.О. at the end. In 
these integrations, however, the P.D. at the end of the period has 
been used because the desire has been to show characteristic action 
rather than to give exact laboratory data. 

Curve C in Fig. 5 represents the result of a test made on ignition 
service. Ав по attempt was made to determine the energy, no deduc- 
tions of this nature can be made. It is, however, of interest as show- 


E.X.F. at terminals 


ing what seems to be the requirement for this class of work, and 
that it is a sustained high potential for the period of its useful life. 
There are difficulties to be overcome in arriving at any adequate 
idea of the energy requirements for ignition service. The resistance 
as well as adjustment of spark coils is very variable and the time of 
service, as for instance in automobile work, is apt to vary between 
wide limits. In striving to obtain the highest efficiency, it is neces- 
sary to know working conditions, such as current drain or resistance 
of circuit, and the frequency and duration of circuit closure. Know- 
ing these factors, the proper arrangement for the required number 
of cells can be made to obtain the best results. It is frequently 
found that cells in parallel may be advantageously employed for 
the reason that excessive current drains may thus be avoided. The 
characteristic action of cells indicates that under heavy current drain 
the fall of potential is rapid and the energy obtained is small, hence 
the plan of placing “ enough ” cells in series may not be advisable ; 


E.M.F. at terminale 


an excessive current is of no benefit and on the other hand draws 
energy in an inefficient way. А high potential may be xum 
by placing cells in parallel so that the current drain on each wi | 
light. Such a plan utilises the energy available in a far more d 
way, since we know that at high levels we obtain the greatest amoun 
of energy. 

Tests are sometimes made нь 
flow, but in order to accomplish this, s 
stantly changed. Such alere interesting, but the UE 
not those ordinarily met in practice. А constant um о ^ 
desirable, however, and a very close approximation о He eee E 
made with dry cells, provided they are arranged for the hig 


rate of discharge. 
н : os d ta from dry cell tests 
One of the important factors in obtaining у value to which the 


hich a fixed current is caused to 
the resistance must be con- 


P.D. of the cell may be allowed to fall before it is considered ex- 
hausted. The lower a cell is run, the greater will be the energy 
obtained, but this is offset by the greater variation in Р.Р. Hence 
а compromise must be made. A study of conditions must govern 
the selection of this point in various classes of service, but it should 
be remembered that it involves one of the most important elements 
in obtaining best results. The battery gauge is a factor in the situa- 
tion that must be considered. As a rule, these instruments are con- 


‘structed as a species of volt-ammeter, in that they are either high 


resistance ammeters or low resistance voltmeters. Аз they are not 
expensive, it can hardly be expected that they will compare favour- 
ably with Weston instruments in exactness of indications. The 
scale divisions generally indicate amperes, and the intention is to 
show what current would flow if the cell were short-circuited through 
a low resistance ammeter. The coil of the battery gauge being of 
only a few ohms resistance, there will be a variation in current 
depending on the internal resistance of the cell; the deflections of 
the needle will be approximately proportional to the current strength. 
When the internal resistance has increased to a considerable extent, 
the battery gauge is capable of giving a good indication of it. Thus 
when a cell is exhausted, a battery gauge is convenient and fairly 
reliable for indicating the condition of the cell. Battery gauges are 
not reliable for detecting small variations in the condition of a cell, 
nor for determining accurately any exact condition. Where exact 
conditions are desired, the best that can be done is to allow the 
normal working current of the cell to flow and then take a P.D. 
reading with a standard high resistance voltmeter. Such readings 
give the best indications of the stage a dry cell has reached in the 
period of its useful life. | 


IRON-BAR OVERHEAD CONSTRUCTION АТ 
BROOKLYN.* 


One of the most interesting and novel features of the overhead con- 
struction of the Brooklyn Rapid Transit System has been the inven- 
tion and application on a wide scale of iron-bar overhead conductors. 


Inox BAR CONSTRUCTION ON BROOKLYN BRIDGE SURFACE 
CAR INCLINE. 


Fic. 1. 


These bars are used wherever traffic is heavy and at every important 
intersection under the elevated railway structure. ‘The adoption of 
this practice meant a great deal more than the simple suspension of 
the bars, as it was necessary to design section insulators, expansion 
joints, frogs, diagonals, feed-in castings and other auxiliaries required 
to obtain a well-rounded and complete system of overhead se 
struction, All of these details have been worked out with suc 
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* Abstract of an article in the “ Electric Railway Journal.” 
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| 
success that the iron-bar overhead suspension, wherever used, has во low that the trolley contact has to be offset 4 in. to 6 in. from the 
proved remarkably reliable and far easier to maintain than methods . centre line in order to permit the cars to operate at all, considering 


hitherto regarded as standard. 


bars for permitting а practically uninterrupted car service, the objec- 
eue -------—----- Н ve ф-н 
о С Е кеке 


=” — 
d Lul 


BET. 


B.RT. 3tandard 
Trough Trotley Hanger 


Fia. 2.-—Твоган WORK. 


tion might be raised that they must be very hard on the trolley wheels, 
This drawback has not been an appreciable factor, however, because 
the bars are installed only in locations where the traffic is too heavy 


Fic. 3.—TrovucH Bar НАХЗЕВ. 


to operate the cars at high speeds. Hence, there is little chance for 
the occurrence of severe arcing, except, perhaps, at the inclines on the 
Brooklyn Bridge. 

The iron-bar construction was first tried some eight veirs ago 
at Atlantic and Flatbush-avenues, where the trolley wire had a very 
short life owing*to the heavy traffic and the limited clearance under 
th» elevated structure. The original conductor was a section of 
light channel iron, which has been superseded by } in. by 2} in. bars 
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Admitting the reliability of the iron | the bending of the trolley poles. 
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An idea of the durability of this 
work may be obtained from the statement that all the bars at the 


Brooklyn Bridge terminal on the Brooklyn side have been in use since 
April, 1908, without change, and are expected to last until February, 
1911, at least, whereas even phono-electric wire was not serviceable 
for more than five months at the same location. At other places 
frogs and diagonals of the bar design last four to five times as long as 
those of the composition metal, and cost. a great deal less. 

All bars are made up in the line department's shops to standard 
lengths of 16 ft., and are suspended at intervals of 8 ft. Fig. 2 shows 
“the latest form of trough used with this standard bar and hanger. 
The hanger design permits the use of a lighter bottom-board than 
heretofore and avoids boring а large hole for the insulating stud, 
thereby producing economy both in labour and material. The 
standard trough bar hanger is shown in Fig. 3. It does not differ 
from the Brooklyn Rapid Transit wire hanger except for the stud. 

The composition iron-bar end casting for No. 00 wire illustrated 
in Fig. 5 is employed to join the overhead wire to the conductor bar. 
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Fic. 5.—ComposiTion Inox Bar Exp CASTING. 


The casting is riveted to the bar. Means for suspending this casting 
from the trough are provided by a slotted hole, which allows for the 
expansion of the bar. 

The standard right-hand iron-bar frog (Fig. 4) is designed as an 
entering frog, and operates properly with all types of cars, whether 
they have one or two poles, are single or double truck, &c. These 
frogs are made for standard overall lengths and can be inserted in the 
conductor bar by removing and replacing six rivets. It has not been 
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Fig. 4.—STANDARD Iron Bar Екоа. 


of round-edge iron. The latter have been found cheaper than the : 
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Fig. 6.—InoN Bar SECTION INSULATOR. 


thought desirable to use bolts, as the little extra time required to 


channels, can be more readily purchased in the open market, and are remove the rivets is not objectionable, because generally there із no 
spliced and installed more easily. In cases of emergency, even a need for removing the frogs in a hurry, and the changes can be made 
square-edge bar may be installed, leaving the trolley wheels to round ! when it is most convenient. The rivets give better electrical contact 
off the bar in short order. ‘The bars may be of any commercial grade | than bolts, and none of them has ever been burned out in service. 
of iron or steel. 


The bar-iron section insulators are made with fibre centres, as indi- 
The bar suspension is also of the greatest value where clearances are | cated in Fig. 6. These devices have given я life exceeding 10 months 
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over the most heavily travelled tracks in Brooklyn. At street inter- 
sections it is the practice to put bar section insulators into the trough 
work to avoid having insulated crossings or section breakers in the 
trolley wire. The bar method gives a more durable and reliable 
means of insulating the intersecting lines. The principle of the bar 
section insulator construction has been applied to the circuit-breakers 
of the electric automatic track switches operated by the company. 
These circuit- breakers have been found to last longer than the original 
designs furnished by the track switch manufacturers. 

Side-feed taps are made into the conductor bar by means of a brass 
casting. This casting has two bolts for the connection to the bar. It 
is drilled in the upper part to receive a sleeve, into which the copper 
feed wire is wedged and soldered and then held in place by set screws. 

A number of illustrations in the article show typical portions of the 
overhead construction. Fig. 1 gives a good idea of the equipment. 


AN OSCILLATION DETECTOR ACTUATED SOLELY BY 
RESISTANCE TEMPERATURE VARIATIONS.* 


BY W. H. ECCLES, D.SC, 


Summary.—The author describes experiments on a detector of the 
crystal rectifier type as additional support for his hypothesis of the mode 
of action of electrical oscillation detectors, 


In a recent communication to the Physical Societyf the pro- 
perties of а type of iron-oxide coherer were discussed. The Paper 
described experiments on coherers made by dipping a slightly oxidised 
iron wire into clean mercury, or by pressing a fine iron wire against 
a thinly oxidised iron plate, and the results were discussed mathe- 
matically. It was shown that in the case of the iron point and 
oxidised plate the whole of the experiments could be explained 
qualitatively on the assumption that the only electrical phenomena 
at play were the Joule effect and the resistance-temperature changes 
in the small mass of oxide between the metal electrodes, 
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The hypothesis that was put forward by the author supposes that 
а train of oscillations, by yielding its energy as heat to the contact, 
raises the temperature there and disturbs the existing equilibrium 
of current and voltage. The dissipation of a train of oscillations 
is accomplished in a time of the order of a fifty-thousandth of a 
second ; the ensuing fluctuation of the current causes the sound in 
the telephone. In the Paper cited, the energy w given to the tele- 
phone circuit was shown to be connected with the energy W delivered 
by the train of waves by the equation w=m(W—a), where m and a 
are constants for any fixed value of the current. This theoretical 
conclusion agreed well with the experiments on an iron oxide co- 
herer. The object of the present Paper is to show that the above 
hypothesis holds good for a very different type of detector. 

All the well-known forms of “ contact " detector consist of а 
contact between two substances that stand well apart in the thermo- 
electric series ; and the thermoelectric force plays а very important 
part in their operation. They are usually classed as “ rectifying 
detectors,” to distinguish them from such detectors as the coherers. 
In seeking a “ rectifying detector " that would illustrate the above 
hypothesis, substances that stand far apart in the thermoelectric 
series must be avoided, for such &a1bstances would introduce Peltier 
effects that would tend to mask the resistance-temperature pheno- 


* Abstract of в Paper read befure the Physical Society. A short 
account of the discussion appeared in our issue cf June 17, 1910. 
t Tae ELECTRICIAN, August 12 and 19, 1910. 


, mena we wish to isolate. Even in the iron : iron-oxide : iron сорегег 

it is possible that thermoelectric forces arise owing to unequal heating 
! of the two iron to iron-oxide junctions. It occurred to me, there- 
fore, to construct a detector out of one substance only. Accordingly 
а search was made for a substance possessing high, but not too high, 
resistivity, with large negative temperature coefficient. Several 
such substances were found among the native crystalline oxides and 
sulphides. Most of these are ælotropic, and таб on that account be 
avoided. Fortunately, galena, the native sulphide of lead, has fairly 
high resistivity, а very large negative resistance coefficient, and 
erystallises in the cubic system. А galena-galena detector was 
therefore constructed. Two pieces of galena cut from the same 
crystal were embedded in solder, mounted in a clamp and brought 
into gentle contact. It was put into a wireless telegraph receiving 
set, and was found to yield excellent signals when a current of proper 
magnitude was passed through it. 

А few preliminary experiments showed that it was not easy to 
find two pieces of galena which, when placed together and submitted 


о 0-2 04 06 08 10 12 
Fia. 2. 


1-4 Volt 


to positive and negative voltages in turn, exhibited perfect symmetry. 
The asymmetry is always small, and is probably due to the rise of 
thermoelectric forces at the contact when it becomes heated by the 
steady current, and these forces are probably caused by slight varia- 
tions in the chemical composition of the galena from point to point 
in the crystal. When a contact that gives symmetrical voltage- 
current curves is found, it constitutes a detector that operates only 
when a current is passing through it. The efficiency of the detector 
is the same for each direction of the current, and appears to be prac- 
tically independent of the shape of the galena surfaces at the contact. 

The experiments here described were made on selected galena- 
galena combinations in precisely the same way as the earlier experi- 
ments on the iron-oxide detectors. The diagram of the apparatus 
employed is shown in Fig. 1 of the previous Paper,* and the mutual 
inductance between L and L’ was 2,500 cm. The detector was sub- 
mitted to an E.M.F. which was varied in steps from zero to about 
1 volt positive or negative. At each step an observation was made 


Fic. 3. 


of the steady current through the detector, and of the intensity of 
the sound produced in the telephone. The intensity of the sound 
was measured by balancing the sound from the detector against that 
from the interrupter and the potential divider P,. The curves of 
Figs. 1 and 2 herewith were obtained in this way. Fig. 3 was 
obtained by applying oscillations of various amplitudes to the 
detector while it is traversed by a suitable steady current, and 
measuring the intensities of the resulting sounds; and therefore 
expresses the relation between the energy given to the detector and 
that appearing in the telephone circuit. The curves given are 


selected out of a number as representative ones. 


The most difficult observations to make were the steady current 


ones. The current-voltage curves obtained with increasing currents 
are very different from those got with decreasing currents, unless 
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certain precautions are observed. Usually a decreasing-current 
curve lies above an increasing-current curve. The difference between 
the curves was found to depend greatly on the time allowed for a set 
of measurements, due to the temperature at the contact lagging 
behind the changes of current. This temperature lag may be ex- 
pected to be more pronounced in detectors made wholly of substances 
of low thermal conductivity than in detectors consisting of a very 
thin film of oxide between metalelectrodes. The phenomenon is very 
prominent in this new galena detector, though it escaped observation 
in the iron-oxide detectors, and therefore the former may be expected 
to work well as a rectifier of alternating currents of moderate fre- 


quency. Опсе the slow movements of heat through the galena had 


been observed the difficulties were overcome by allowing time for 
thermal equilibrium to be attained before the final galvanometer 
reading was taken. 

Each setting of the two pieces of galena gives a different contact 
resistance, and therefore a different curve. Since very slight acci- 
dental vibrations can cause relative motion of the pieces of galena, 
it is almost impossible to perform a series of measure- 
ments yielding sufficient data for all the curves of Figs. 

1, 2,3, with full confidence that the contact has not 
varied. | 

The р Лепа detector here investigated proves very 
good in practical wireless telegraphy. It has shown 
itself to Ее better than any coherer* known to me. This 
superiority is, according to the hypothesis here advo- 
cated, to be ascribed chiefly to the large negative 
temperature coefficient of resistivity of galena. By 
direct measurement of a cube of galena clamped between 
pieces of tinfoil the resistance was found to fall from 0-33 
ohm at 12°C. to 0-10 ohm at 99°С. —а negative coefficient 
of 0-0079 per degree Centigrade. Pyrites has a coefficient 


about 0-006. Iron oxide has a coefficient somewhat 
lower than this last. 


NEW POST OFFICE TELEPHONE EXCHANGE 
AT GLASGOW. 


(Continued from p. ?71.) 


The lead covered paper-core cables are led into 
the building through 50 ducts, 10 from the north 
side and 40 from the south side. The cables are 
supported on bearers to the foot of a chute up which 
they pass to a mezzanine floor above the linesmen's 
rooms, thence they enter the test room about 3 ft. 
from the top of the main distribution frame and 
between the wire chief's desk and the nearest main 
wall. A general view of the distributing frame is 
shown in Fig. 6. The solid joints between the 
paper core cables and the silk and cotton core 
cables are staggered along a support which run: 
the whole length of the main distribution frame. 
This latter frame, together with the meter and rela 
racks, are designed and grouped for ready extension 
when necessary. This facility is ensured by 
arranging the apparatus vertically on both sides of 
the racks. ab 

The line, or fuse, side of the main frame ha: 
a circuit capacity of 16,560 lines grouped upon 
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12,400 circuits. To afford access to the main frame and racks 
travelling ladders are provided. | 

A diagram of the connection of the ringers is shown in Fig. 7, 
there being two belt-driven ringing generators, one connected 
to а 40-volt direct-current motor and the other to a 250-volt 
direct-current motor. Each generator shaft carries a divided 
ring from which the positive and negative pulsations are ob- 
tained for the operation of party lines. To the same shaft are 
also fitted tw» high-speed tone interrupters, giving respectively 
400 and 133 vibrations per second ; the former is employed 
for {Те busy back and plugging circuits, and the latter for trunk 
tone test upon incoming junctions. The diagram shows a 
number of slow-speed interrupters, which are driven at ;3,th 
the speed of the generator by means of gearing. 

The transmission svstem adopted is illvstrated by the dia- 
gram (Fig. 8). This will Le noticed as & modification of the 


69 verticals of 240 each; the exchange side, 
accommodating the heat coils and lightning 
protectors, has а capacity of 13,800 circuits, comprising 69 
verticals of 200 each. In cabling the main frame the lead is 
stripped from the silk and cotton core cables, andjl2 groups of 
20 pairs are formed for the 12 fuse mountings. The bunch of 
40 wires pass behind and within the horizontal channel iron 
to which the mounting is fixed, and are accordingly protected 
from the cross-connection field. Fire risks are minimised by 
placing sheets of uralite underneath each horizontal laver of 
the cross connection field. The meter rack will accommodate 
10,200 meters and each relay rack will carry 5,400 line and 
cut-off relays; the intermediate frame has a capacity of 


* But not so good as certain “ thermoelectric ” detectors, 


Fio. 6.—DisTRIBUTING FRAME. 


method devised by Mr. J. $. Stone in 1892. The 40-volt com- 
mon battery is coupled to the tip and ring conductors of both 
sides of the cord circuits by way of 200-ohm supervisory relay 
coils. The two 2-tip and two ring conductors of the plugs 
are connected through two 2-míd. condensers. It is claimed 
that an exceptionally silent system is obtained by this method, 
and that greater sensitiveness in the relays is secured by the 
use of the higher voltage. Interesting new features in the gub- 
soribers’ line circuit are the 40-volt line lamp, 50-ohm cut-off 
relay and the double coil line relay. In view of the fact that 
small private branch exchanges, which require current from 
the “В” wire exchange circuit, not being catered for in Glas- 
gow, а 200-ohm line relay coil can be used between the neg’ 
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tive pole and the common battery and the “В” wire of the the multiple jack socket would have been at zero potential 


circuit. For the same reason a 200-ohm supervisory relay coil 
in the cord circuit may be used to connect the common battery 
to each “ ring " conductor. 
Fig. 9 gives the subscriber’s line and operator’s keyboard con- 
nections. It was the original intention to provide a com- 
posite supervisory relay for each side cord circuit, but this 
was abandoned for the more simple arrangement shown. 
When the calling subscriber removes his receiver the line relay 
circuit is closed, and the 40-volt line lamp is connected across 
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The composite diagram shown in | 


and no click would have been heard. The subscriber required 
is called by the insertion of the calling plug and the inter- 
mittent throwing of the ringing key. The cut-off relay of the 
circuit required is energised and the line relay and the line 
lamp of that circuit are cut out. While ringing continues the 
36-volt supervisory lamp in connection with the supervisory 
relay will glow, and ringing is proceeded with until the super- 
visory lamp darkens. The removal by the called subscriber 
of his receiver closes the circuit for the calling supervisory 
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the common battery. The answering plug of the disengaged 
circuit is then inserted into the answering jack. The cut-off 
relay is then energised through a 400-ohm resistance in the 
cord circuit, and the line relay is disconnected from the calling 
subscriber’s circuit, The circuit for the answering super- 
visory relay is also closed, and the 36-volt supervisory lamp 
actuated by this relay is disconnected. The number required 
is taken by the operator through the speaking key, and the 
tip of the calling plug is placed in the nearest multiple jack of 
the subscriber required. If engaged, a current will be flowing 


through the cut-off relay of this circuit, and as all multiple | 
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jacks are in multiple with each other and the answering jack, a 


negative potential will exist at the jack sockets of each engaged. 


circuit. When the speaking key is thrown, the tip of the testing 
plug being at zero potential, the charge in the condenser is pro- 
portional to the full voltage of the battery. When the tip of 
the testing plug and the socket of the engaged line are brought 
into contact, the voltage across the condenser is reduced and a 
discharge follows through the operator’s receiver and an audible 
click is produced. If the circuit required had not been engaged 


Fic. 7.—CoNNECTION DIAGRAM oF RINGER CIRCUITS. 
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relay. During the conversation both supervisory lamps are 
out, and the current consumption is thereby reduced to а 
minimum. The subscriber who originated the call controls 
the answering supervisory lamp, and the called subscriber the 
calling supervisory lamp, thereby affording double supervision. 
When both receivers are hung up the circuits of both super- 
visory relays are broken, both lamps glow, and the operator, 
after depressing the meter key for effective calls, disconnects 
the lamp circuits by removing the plugs from the jacks. 
The.arrangement of the meter circuits is similar to that 
employed bv the Post Office department in London and Cardiff. 
The connections for these circuits are incorporated in the 
diagram (Fig. 9). Thearrangement is distinctive ip that no extra 
cells are required, the meters being operated from tlie common 
battery circuit. The meter circuit for effective calls'is in two 
sections,. one for the subscriber's line and the other for the 


answering side cord circuit; these are connected when the 


answering plug is inserted into the answering Jack. А meter 
key is provided for effective calls for each answering plug, and 
an operator's or position meter with lamp is furnished for each 
“А” position. The resistance of the position meter is 0:5 ohm, 
and the low resistance winding of the subscriber's meter is 
50 оһтз. When the answering plug is inserted in the answer- 
ing jack, current flows from the 500-ohm winding of the meter 
and also through the cut-off-relay winding. Until the meter 
key is pressed the current in the 500-ohm winding is too weak 
to actuate the meter armature, but the depression of the key 
shunts the 400-ohm resistance and 36-volt lamp bv the 0-5 ohm 
winding of the position meter. This increases the current in 
the 500-ohm winding six-fold, and the armature is attracted 
&nd the meter reading advanced by 1 unit. The movement 
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of the armature also couples the 50-ohm winding in multiple | The common battery is employed to supply current to the 
with the 500-ohm winding, halving the resistance in series with | operator’s transmitter, the necessary reduction of voltage 


g 
the position meter, the latter causing the meter lamp to | across the transmitter being obtained by a 400-ohm retarda- 
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Fig, 9.—SuBscRIBER's LINE AND Corp CiRCUITS. 


glow|and adding 1 unit to the position reading. The | tion coil With the object of sharpening the vibration of 


position meter records all effective calls handled by the'| current in the 11-ohin primary winding, this winding and the 
operator, and the subscriber's meter all effective calls originated | transmitter are shunted by а 2-mfd. condenser. The com- 
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. Кю. 10.—SUBSCRIBER'S BOARD. REAR VIEW 


by him. Provision is also made at each answering position for | bined action of this coil and the condenser shields the operator' 


a special meter key and meter for the recording of ineffective | telephone circuit from cross-talk[andlother disturbances. The 
calls. | 


existing practice of the department, has been followed in the 
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method employed for the diminution of “side tone” in the 
operator’s receiver. The 58-ohm or tertiary winding acts as the 
secondary winding, while the 240-ohm winding is coupled 
across the receiver, so that while its action assists the 58-ohm 
winding in the subscriber’s circuit, it opposes that winding 
in the operator’s receiver. 


Each operator’s position is pro- 


Fic. 11.—Lame JACKS, SHOWING ONE OPAL САР AND LAMP WITHDRAWN. 


vided with a set of four-party line switching keys on the 
Thompson and Robe system. This system requires that 
between the pulsations the brushes bearing on an additional 
two-segment ring fitted to the generator armature and collect- 
ing the positive and negative pulsations respectively shall be 


Fic. 12.—LiNE RELAY (АТ TOP) AND CUT-OUT RELAY. | 


connected to earth. This is done by coupling the spare 
segment of the divided ring to the earth ring by an internal 
insulated conductor. Three resistance lamps are fitted to each 
subscriber’s position to prevent too great a demand being made 
on the ringing generator when this is coupled to a faulty circuit. 


Fia. 13.—RrtNGiNG AND SPEAKING KEY. 


Osram lamps, which have the advantage of a positive tempera- 
ture coefficient, have been employed for this purpose. Fig. 10 
shows a rear view of a portion of the subscriber's board. | 
The wiring of the subscriber's line circuit has been divided 
into nine important sections, representing connections at the 
main distribution frame, the relay rack, the intermediate dis- 
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tribution frame, the multiple junction board, the multiple 
subscriber's board, the meter rack, the fuse cabinet, the appa- 
ratus rack at the rear of the subscriber’s board and the answer- 
ing position. Оп the line side of the main frame the G.P.O. 
standard 3-ampere glass tube fuses are utilised. On the 
exchange side of the main frame are assembled the lightning 
conductors and the heat coils. The relay racks are erected 
between and parallel to the main and intermediate distribution 
frames, so that the 42-wire cables can be conveniently and 
economically terminated upon the relay rack instead of at the 
intermediate frame as was previously the practice. 

Figs. 11, 12 and 13 show details of the most interesting 
items in the subscribers’ sections. 

(To be concluded.) 


TWENTY FIVE YEARS OF CENTRAL STATION COM- 
MERCIAL DEVELOPMENT.* 
BY S. INSULL. 


In 1885, when the National Electric Light Association was formed, 
the development of the central station business was confined almost 
entirely to a few companies established under the auspices of the 
Edison Electric Light Co. The companies forming our early mem- 
bership were not engaged in what we understand to-day as central 
station business, but were either arc light manufacturers and supply 
men, or those companies who were engaged in series arc lighting, 
doing practically no other business, except in a very few cases a small 
amount of power and series incandescent business. At the Niagara 
Falls meeting, in 1897, I well remember the Paper read by Mr. T. C. 
Martin on the “ Daylight Work of Central Stations.” Не started 
his Paper by stating that the central station industry had in some 
respects been a disappointment, that after nearly 20 years of work 
the companies restricted themselves injuriously by remaining mere 
lighting companies, and he asked the question, What would become 
of the central station companies if a new lighting medium came into 
vogue and we were deprived of our illuminating business entirely ? 
To get statistics of the early days of the business is a difficult matter, 
but Mr. Martin showed that in 1886 there were 410 central stations 
in the country, that only 300 of these furnished any statistics, and 
that of these 226 were only doing a night business. Assuming that 
those who did not report were in the same class as the 226 doing only 
a night business, we find that out of 410 so-called central station 
companies 325 were doing business only between dusk and daylight. 

It is probable that to say £2,000,000 represented the cash invest- 
ment in the business in 1885 is naming a very liberal amount, whereas 
it is authoritatively stated that between £200,000,000 and £250,000,000 
represents the total sum of the capital employed to-day in the central 


‘station industry of this country. 


The commercial development of the business was of necessity in 
the early days hampered, amongst other things, not only by a lack 
of knowledge of conditions governing the relation of the true methods 
of selling electric energy to the cost of producing it, but also by the 
high capital cost of the plant used. The leading features which, 
from the technical and engineering side, have made the central 
station business of to-day possible, are the change from the two-wire 
system to the three-wire system; the reduction in the energy con- 
sumption of the incandescent lamp from 6} watts per candle in 1882 
to 3,!, watts per candle in 1890; the introduction in 1886 of the 
alternating-current system (making the central station business 
available for the small towns throughout the country) ; the building 
in 1890-1891 of slow-speed electric generators directly connected to 
highly economeal reciprocating engines (the first step in reducing 
the cost of central station investment and the operating cost of 
the energy produced), followed in 1896 by the introduction into this 
country of the use of high-tension alternating transmission lines 
operating sub-stations. The combination of the above forced, on 
account of the saving made, the abandonment of small generating 
stations and the massing of production on a very large seale. The 
limit of the size of units of power was reached by reciproc:ting 
engines at about 5,000 н.р., and the increasing demand for energy 
resulted in the development of very large steam turbo-gererators, 
which operate to-day in units of upwards of 20,000 н.р., and which 
will within the next year be operating in units of 30,000 н.р. Моге- 
over, within the last two years the introduction of higher efficiency 
incandescent lamps has greatly reduced the cost of light. . 


+ Abstract from the “ Electrical Review and Western Elcctrician ” of 
an address delivered by the President of the Commonwealth Edison Co., 
of Chicago, to the National Electric Light Association at И e се!ефга оп 
of the 25th anniversary of the starting of the Association. 
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In the early days of the development of the central station busi- 
ness—from, say, 1881 to 1891—the customers of the central station 
companies looked upon our product as more or less of a luxury. 


. Rates were very high and the result was that business was confined 


almost entirely to short-hour consumers, the interest and operating 
costs to the company being necessarily very high. It was not until 
the early nineties that any of the managers of the large central 
station properties of the country appreciated the fact that if they 
desired to place their business on the basis of а general public neces- 
sity it was necessary for them to rearrange their rates on such a plan 
as would give the long-time consumer the lowest possible price. The 
recognition of the necessity of meeting this condition may possibly 
have had as much to do with reducing operating cost and reducing 
interest and depreciation costs as have the wonderful work of the 
inventors and the marvellous skill of the engineers. 

I am dwelling upon this subject, not with any idea of belittling 
the great achievements of inventors and engineers, but for the pur- 
pose of impressing. more especially upon the younger men connected 
with our organisation, the great importance of the commercial side 
of the business, and to point out to them the advantage alike to 
themselves and the business itself of their bestowing upon the com- 
mercial side of the business as much, if not a greater amount of 
thought than that which they hestow upon the technical operation 
and construction side of central station development. 

The possibilities of central station business, while great to-day, 
must be far greater in the future, and in trying to point to what those 
possibilities are it might not be amiss to discuss what is the real 
function of a central station company. Is it simply to light the 
streets of the city, as most of the electric lighting companies thought 
was their function 25 years ago ? Is it merely to do house-to-house 
lighting. as was (with the incidental power connected with it) the 
business inaugurated by the few Edison companies a little more than 
25 years ago ? Should a centra! station company be engaged merely 
in production of power for industrial purposes, or for railway pur- 
poses— whether the railway be urban, inter-urban, state or inter- 
state ? Or should the central station company embrace all of the 
functions stated above and produce all of the electric energy needed 
in a given community or a given area ? 

The maximum load of the electric lighting business in this latitude 
comes in December, and is accentuated by the industrial power load ; 
the maximum load of the street railway business comes more often 
in January than in December, especially in the central west, owing 
to the conditions of temperature and consequently heating as well as 
traction. Тһе maximum load of the steam railway business, so far 
as I have been able to figure it, comes in the middle of the summer 
in Connecticut and Massachusetts, towards the end of September 
around New York City.and in October around Chicago and St.Louis. 
The maximum load of a waterworks comes in a great many instances, 
if ample storage is at an elevation. at the convenience of the pro- 
ducer; and, in any event, it comes at a time of the year when the 
demand for total energy used in а given community for other pur- 
poses is bv no means at its maximum. Why should all these opera- 
tions for the production of energy be dealt with on a separate basis ? 
Why not concentrate them all, and by so doing get low cost of pro- 
duction, low capital investment (because of the elimination of 
duplication of investment), and inereased diversity of demand for 
energy, and, what is of vast importance, consequent low prices to 
all users. 

What I am advocating is merely the extension of the central station 
idea. If you will apply the arguments that you use to persuade a 
possible customer to give up his isolated plant to the larger questions 
of manufacturing and distributing electric energy, you must come to 
the conclusion that our true function as central station companies is 
not only to supply the energy required in the community in which 
we live, but also to supply the energy required to carry us to the next 
community when we go to visit our neighbour, or, in any case, to 
carry u3 part way. 

The vice-president of the New York, New Haven & Hartford Rail- 
road recently said that, in his opinion, within the next 15 vears the 
New Haven road between New York and Boston would be electritied 
throughout. and the towns on the way would have the opportunity 
of obtaining eleetrie energy at à very low cost, the cost dependent 
upon the cost to the railway company of current, which, in his 
opinion, would necessarily be low because of the very large amount 
of business that they would have of their own. ‘The work of the New 
York Central and Pennsylvania railroads in the way of electrification 
has gone hand in hand with the work of the New York, New Haven & 

Hartford Railroad, and if the steam railroad people look forward 
to current being supplied at very low cost throughout Connecticut, 
Massachusetts and Rhode Island as a result of the production of cur- 


rent in large quantities for the electrification of the steam railroads 
in those States, the same thing must necessarily happen throughout 


the whole of the densely settled portion of the United States if the 
reasoning of the vice-president of the New Haven Railroad be correct. 

But it would seem to me that our functions as producers of electric 
energy should, with the tendency towards electrification of steam 
railroads, become very much broadened, and instead of its being the 
exception, as it is to-day, for a central station company to cover any 
large amount of territory outside of the municipality in which they 
are mainly established, their operations will become far more ех. 
tensive ; since, if the steam railroad men of the country want electric 
energy produced economically, they should find it to their advantage 
to come to us as specialists in clectric energy, taking advantage of our 
experience in the best methods to pursue, taking advantage of com. 
bining their necessities for electric energy with the necessities existing 
in the communities in which we operate—which combination will 
result in economies which neither can obtain separately—and so leading 
tothe establishment of large central station plantscapable of supplying 
all the requirements in the way of electric energy for a large area of 
territory surrounding the centres of population. If our members vill 
do their share towards working to such a desirable end the possibi- 
lities of electrification of steam railroads will be brought much 
nearer to us. The financial burden of making the change would be 
divided, the steam railroads providing the necessary capital for 
electrifying their right of way and changing their rolling stock, the 
central station companies of the country providing the capital for 
building the large generating stations and transmission lines to convey 
the electric energy to the railroads and other consumers along their 
right of way. 

Аз to the relations of the central station business and the com. 
munities, the business in which we are engaged can be most succes 
fully operated as à monopoly. И the communities which we serve 
are to get electric energy at the lowest possible cost, they can only 
expect to achieve this by preventing duplication of investment and 
by concentrating production under one organisation. It should be 
borne in mind that the more closely our business is supervised and 
regulated the greater are the chances of our being protected against 
ruinous competition, which to-day is mainly instigated by those who 
desire to take this means of acquiring our existing business. Whilst 
we may not care to be hampered by the rules and regulations estab- 
lished by commissions created to watch over our operation, the further 
these commissions go into our business the more will they be con- 
vinced that the best results can be obtained only by regulated 
monopoly, and that competition is alike as ruinous in the long run 
to our customers as it із to the central station company itself. The 
result will be that our monopoly of the business will be secured, our 
securities will stand in higher credit and new capital will come towing 
into our coffers for the extension of our business. I do not myself 
view with any alarm the proper regulation of the business in which 
we are engaged, but feel that its stability may be greatly increased 
thereby. | 

President Insull next referred to the desirability of fostering a 
friendly feeling of relationship between the supply company and its 
customers, and concluded with an appeal to the young men to look 


upon their chances for success in the central station field as of the 
highest possible opportunity. 


PHOTO-ELECTRIC PROPERTIES OF THE ALKALI 
METALS.* 
ВУ Е. К. RICHTMYER, 


Summary.—In the first section of this article, which is a continua- 
tion of previous researches, the author describes experiments to ascer- 
tain the dependence of photo-electric current on the wave-length of 
the incident light, an acetylene flame being used. In the second part 
of the article he suggests useful applications of the photo-electric 


properties of alkali metals, such as the measurement of the decay of 
phosphorescence. 


Dependence ој Photo- Ebctric Current on the Wave-length of the 
Incident Light.—Soon after the discovery that the alkali metals wer 
photo-active in the visible spectrum Elster and Geitel published 
some brief observations showing the sensibility of these metals for 
different colours. These data, however, were qualitative rather than 
quantitative, and as the exact nature of the relation between wave 
length and photo-electric current would not only be of value in tho 
theory of photo-electric phenomena, but would also help in corre 
lating it with other phenomena, the writer has attempted the 
determination of this relation for sodium— which has a maximuni 
of sensibility in the visible spectrum. The apparatus used has 
already been des:ribed in a former article,| the only modification 
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* Abstract of two Papers read before the American Physical Society. 
T Tue Evecrrician, March 4, 1910, p. 859. 
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being that the source was replaced by a spectrometer, whose movable 
telescope arm carried the source of light, the spectrum of which was 
to be thrown on the sensitive surface of the photo-electric cell. The 
spectrometer was calibrated by the lines from a mercury vapour 
lamp. The prism gave a spectrum about eight degrees in width. 
The widths of the two slits were equal and represented about 10 
minutes of arc. Аз before described, the platinum wire leading to 
the sensitive surface was charged to such a negative potential as to 
` reduce the leakage current, through the walls of the cell, to zero, thus 
making the photo-eleztric surface at zero potential with respect to 
the receiving Pt wire. Under these conditions the rate of deflection 
. of the electrometer was proportional to the photo-electric current. 

A Nernst glower was at first used as a source. Although this 
furnished a very intense light the glowers did not last long enough 
for making а good set of observations. Ап acetylene flame was then 
substituted and had a twofold advantage. Not only was it of con- 
stant intrinsic brightness, but also the energy distribution was 
known, having been recently determined by Profs. Nichols and 
Merritt.* 

In order to make the results useful for comparison two corrections 
were made: First, due to the variable dispersion of the prism, it 
was necessary to reduce the observed photo-electric currents to what 
would have been obtained had the spectrometer slit included a 
constant number of wave-lengths at each observation. The slit 
width was such as to make it possible to do this by graphical means 
from the slope of the calibration curve of the spectrometer. Second, 
the final relation between wave-length and photo-electric current 
should show the current that would be produced by the same 
amount of energy at each wave-length. This correction was made 
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by dividing the observed currents by the relative energy for each 
wave-length in the spectrum of acetylene. As the above curve of 
Nichols and Merritt for the energy distribution extends only as far 
as 0-484, while the observations in this experiment extend to 
0:42,, a method of extrapolation was employed, using Wien’s equa. 
tion for the energy distribution in the spectrum of a black body,t 
а new energy distribution curve being obtained, extending to 0-42 
(cee Fig. 1, curve Ш). The observed photo-electric currents, after 
making the correction for variable dispersion are divided by these 
energy values. The resulting currents are those which would have 
been obtained from a normal spectrum containing the sume amount 
of energy for each wave-length. The results are shown in Fig. 1, 
curve I. being the observed curve, and II. the curve after making 
both the above corrections. 

The significance of the exact shape and location of this curve for 
sodium is not at present apparent. The maximum occurs at about 
X = 07464, and yet \—0-46u does not seem to bear any unique rela- 
tion to any of the known properties of sodium. Still some relation 
must exist. There must be some reason why a sodium surface 
shows & maximum at one wave-length, and rubidium, for example, 
at another. If sucha relation could be established it would doubt- 
less do much to explain not only photo-electric phenomena but also 
many questions connected with the structure of matter. 

" Whatever theory of the photo-electric discharge we accept the 


_ * * Physical Review," Vol. XXX., р. 328. 

‚< f This method ie, perhaps, not altogether justified, since we are not 
ваге that acetylene follows Wien's law of radiation exactly. It was 
used, however, with the hope of checking it up later. 


shape of the above curve is very strongly suggestive of resonance in 
some form or other, and that the expulsion ef the electron is due to 
Selective absorption of light. If such is the case the free period of 
the electron in the sodium atom in its solid state should be deter- 
mined by the period of vibration for А — 0-164, and metallic sodium 
ought to show selective absorption for this wave-length. But since 
the curve extends over a comparatively large range of frequencies, 
the question might be raised whether the frequencies of the electrons 
are correspondingly distributed, or whether all the electrons have 
the same frequency and the effect of light other than А — 0-46, is due 


-to vibrations of a semi-forced nature. Further experiments along 


this line are in progress. 

Apropos of the present discussion as to whether the energy of the 
expelled electron comes from an atomic explosion under the influence 
of light or from the absorption of energy from the incident light,* it 
might be of interest to consider the energy changes involved. Un- 
fortunately data are available for only the roughest kind of an 
approximation, but the magnitude of the quantities concerned can 
at least be shown. Ina recent experiment by the writerf a sodium 
surface containing 10 square cms. was exposed to the radiation from 
a 2,000 c.p. arc at a distance of something less than 1:5 metres. И 
we assume the reflecting power of sodium as given by Drude (for 
white light?) to be 99:7 per cent., we obtain, after making due 
allowance for other absorptions and reflections, that approximately 
400 ergs per second of light energy are absorbed by the sodium 
surface. Comparing the above distribution curve with the visibility 
curve we might conclude that 100 ergs per second of this energy 
fall within those wave-lengths which are capable of producing the 
discharge. 

The photo-electric current resulting was 25 x 10-9 amperes, corre- 
sponding to 25 x 10:6 electrons per second if we accept the value of e 
аз 10-?, In the article cited, Kunz has found the initial velocity of 
the electrons from a sodium-potassium alloy to be 6 x 10° cm./sec. 
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for A— 0:424. The velocity of the electrons from the above sodium 
surface can hardly be more than 10x 107 cm./sec., giving as the 
kinetic energy per electron 3x10-!* ergs, where m is taken as 
6 x 10-8 grams. This makes the total kinetic energy of the expelled 
electrons 0:75 erg per second, а quantity which so far as its magni. 
tude is concerned could easily be supplied from the 100 ergs per 
second of absorbed energy. 

Since the above was prepared for publieation, Hallwachst has 
published some data showing the “ specific photo-clectric activity ” 
for potassium from 0:24 to 0:64, using the lines of the mercury aro 
in quartz as the exciting source. Excluding the existence of 
secondary maxima, his data, when plotted as a smooth curve, take 
the form shown in curve I. Fig..2. It was suggested to the writer 
that the radical difference between this curve and Fig. 1 (IL.) might 
have been in part due to the use of a flint glass prism, which un- 
doubtedly did absorb some of the energy in the blue and violet 
region. It did not seem possible, however, that this absorption 
could have been sufficient to account for the difference. 

It is to be regretted that measurements of the energy distribution 
in the spectrum of acetylene in the neighbourhood of O-4u are 
almost impossible. However, to test in a qualitative way the in- 
fluence of absorption, the flint glass prism was replaced by а carbon 
bisulphide prism; which is especially transparent to the blue and 
violet, and the measurements repeated. The results are shown in 
Fig. 2, curves II, III. and IV. Curve II. is plotted from the 


* See article by Jakob Kunz, “ Physical Review," XXIX., p. 212. 
t “ Physical Review," Vol. XXIX., p. 218. 
1 “Ann. d. Ph.” XXX., p. 593. 
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observed data without making any corrections. The ordinates, as 

in Fig. 1, are rates of deflection of the electrometer in millimetre 
per second. It is to be noted that the maximum ordinate is only a 
trifle over one-tenth of the corresponding ordinate in Fig. 1 (П.). 
This is due to smaller light intensity. A slight correction to curve 
IJ. is necessary on account of the rapid change of the index of re- 
fraction of CS, with change of temperature. Fig. 2 (III.) is the 
result of this correction, the points being omitted to avoid con- 
fusion. Finally, after reducing to a normal spectrum with equal 
energy distribution, we get Fig. 2 (IV.). 

The maximum persists although, ав might be expected, it is shifted 
somewhat toward shorter wave-lengths. Still it seems sufficiently 
prominent to call it а primary rather than а secondary maximum, 
the exact location of the crest being somewhat in doubt. In other 
words the use of the flint glass prism seems to have shifted the curve 
rather than changed its form. 

In conclusion, the extreme sensibility of the photo-electric cell, 
even at zero potential, may be mentioned. In these later experi- 
ments, the shape and size of the CS, prism was such as to necessi- 
tate cutting down the beam of light through it to a few millimetres 
diameter. The light emerging from the collimator, when allowed to 
fall on a piece of white cardboard, was scarcely visible even in a dark 
room. And yet the photo electric currents produced by it were 
measured without much difficulty. This is more strikingly illus- 
trated by reference to Fig. 2, (V.), which shows the relative energy 
for each wave-length falling on the cell, taking into account the 
variable dispersion of the prism. 

Laboratory A pplications—While performing some photo-electric 
experiments the writer was greatly impressed with the possibilities 
of putting this phenomena to various laboratory uses where optical 
measurements by eye are either extremely difficult or altogether im- 
possible. For example, as a photometric device for monochromatic 
light a sensitive sodium surface excels the eye in several respects ; 
(1) In a properly constructed cell there is absolutely no fatigue. 


the compound linear character of this curve, as no special care was 
taken to eliminate or correct for the leakage currents mentioned in 
& prévious article) through the glass walls of the cell, the object 
being simply to test the cell as a photometric device and not the 
study of phosphorescence. 

Another possible application results from the fact that the total 
quantity of electricity discharged from the sensitive surface, and 
therefore the permanent deflection given to the electrometer, de- 
pends on the integral I dt, where I represents the light intensity over 
an interval of time dt. That is, such a combination of cell and 
electrometer is to light measurements what the electrolytic cell is to 
the measurement of quantity of electricity. In this way the study 
of short decay phosphorescemce might be possible. The writer has 
also made measurements of the relative total quantity of light pass- 
ing through a photographic shutter set at speeds of 0°01, 0-02 and 
0-04 sec. For this purpose the closed shutter, mounted in front of 
the cell, was illaminated by а beam of parallel light. The “ ex- 
posure" was then made and the resulting deflection of the electro- 
meter noted. Unfortunately these data were not preserved and it 
must suffice to say that in the case of 0-01 sec. the deflection was 
20 mm. ог 30mm. | 

Although possibly a little troublesome to work with, nevertheless 
it would seem that this phenomenon is capable of more extended 
laboratory use than has heretofore been made of it. 


ELECTRICAL EQUIPMENT OF THE ROSE BRIDGE AND 
 DOUGLAS BANK COLLIERIES, WIGAN. 


BY W. WINSBOROUGH. 


The Rose Bridge & Douglas Bank Colliery Co. first considered the 
electrical equipment of their collieries some years ago, and the pre- 
sent electrical installation was commenced early in 1903. This 
possesses several features of interest, as will be seen from the follow- 
ing brief description of the plant. Particular attention may be 
called to the method of preventing leakage and the protection 
against shock. | 

The power station is 60 ft. by 32 ft., and is built of pressed 
brick, the inside walls being of white glazed brick. The floor и 
covered with cork linoleum. 

Generating Plant.—This consists of two 200 kw. 40 cycle three- 
phase 550 volt Brown-Boveri generators, direct coupled to Belliss & 
Morcom 250 н.р. compound engines running at 400 revs. per min., 
with direct coupled exciters, supplying power down the mine and on 
the surface for haulage, pumping and lighting. | 

Switchboard.—The main switchboard (Fig. 1) is of white marble, 
and is 15 ft. long by 64 ft. high, all live parts at a pressure of over 
230 volts being at the back of the board. There are five panels; 
reading from right to left these control two generators, the surface 
motors, transformers and shaft cables. 

The two generator panels are each fitted with a voltmeter and 
ammeter, triple-pole switch, synchronising lamps and rheostat. 

The third panel contains two ammeters, two triple-pole switches 
(one for a surface motor and one as spare), also an automatic voltage 
regulator, which keeps the pressure within 10 volts on either side, 
and a leakage indicator. No. 4 panel is equipped with two ammeters, 
two triple-pole switches (one for transformers and one as spare), also 
three change-over switches from transformers to direct-current gene- 
rators for lighting the screens; whilst on No. 5 panel are two am- 
meters, two triple-pole switches, two triple-pole oil-break cireult- 
breakers with.overload trips on two phases for the shaft cables, and 
a patent “ Winhey " detector for the protection of the whole of the 


underground electrical apparatus. Fitted over the switchboard 18 
a synchroniser clock and wattmeter. i 


Shaft Cables.—The cables from the switchboard to the pit shaft 
are run in troughing filled with bitumen, and then Jaid in casing 
down the shaft. This casing is clamped {о the bearers and taken in 
at each pit eye to the main distribution boxes. . These cables are 
37/13 S.W.G. bitumen insulated, and are unarmoured, their length 
being 726 yds. | 

From the pit eye distributing boxes the motors are supplied with 
current through three-core steel-taped armoured bitumen cables, 
which are run behind the bar legs along the intake roads. This 
provides a splendid protection against falls of roof, &c. The length 
of the three-core cables is 3,144 yds., and their sizes range from 7/20 
up to 37/13 S.W.G. 

Underground Plant.—This comprises two 80 н.р., four 50 Н.Р. and 
four 25 н.р. motors for haulage and two 15 н.р. and two 5 Н.Р. motors 
for pumping. The motors are all of the Brown-Boveri slip-ring 
type, and are situated in the intake air roads, an ammeter, main and 


reversing oil switches and liquid starter being provided for each 
motor. 


- Photoselectric Current ( © Light Intensity). ` 
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Fig. 3.—PHOSPHORESCENCE OF BALMAIN’S PAINT. 
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(2) The greatest sensibility is in the blue and violet region, where 
the eye is least sensitive. (3) The magnitude of the photo-electric 
current, i.e., the sensibility of the device, can be increased by (а) 
increasing the area of the sodium surface, (b) increasing the area of 
the photometric field, and (c) decreasing the distance of the field 
from the sensitive surface; whereas the action of the eye depends 
simply on the intensity of light in the photometric field. In a phota- 
meter little gain in sensibility results from increasing the size of field, 
or, within limits, of moving the field nearer the eye. 

A case in point is the measurement of decay of phosphorescence, 
А sample of Balmain’s paint on a visiting card was exposed to sune 
light for 30 seconds, and then placed over a window about 8 cm. in 
front of a sodium surface, so that 10 or 12 sq. cm. of the card were 
exposed. At first the rate of deflection of the electrometer was too 
rapid for accurate measurement. After about six minutes, however, 
observations were begun and the rate of charge taken about every 
four minutes, continuing for one hour after exposure. The results 
are shown in Fig. 3 (L). in which the ordinates, while photo-electric 
currents, are proportional to the intensity of light emitted by the 
phosphorescing paint. 

At the end of one hour the substance was just visible. Accurate 
measurements by the eye would have been practically impossible, 
whereas the electrometer was being deflected at a fairly measurable 
rate (over 0-1 mm. /sec.); and this rate of deflection could have been 
increased many times had the exposed area of paint, and its distance 
from the cell been sufficiently altered. | 

When the data are plotted in the usual manner, with I/I 
against time the curve shown in Fig. 3 (IL) results. Except in a 
general way no great amount of importance should be attached to 
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The cables are run to cast-iron fuse boxes at each motor, and are 
then extended on through fuses to the next motor, which makes a 
very convenient arrangement for isolating and testing purposes. 

The haulages (Fig. 2) are of the endless rope type, and the gears are 
provided with 4 ft. rope wheels and treble reduction gearing driven 
from the motor through Unica pinions. The haulage ropes are from 
400 yds. to 2,340 yds. in length, and are of 1 in. steel wire, hauling 
from the level and up to gradients of І in 2} at a speed of 11 miles 
per hour. 

There are 200 incandescent 16 c.p. lamps installed underground, 
supplied at 230 volts through 6 kw. single-phase transformers ; 
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Fic. 1.—Main SWITCHBOARD. 


whilst the whole of the mine signals are electrically operated, and 
each motor house is connected by telephone. 

The patent * Winhey " detector mentioned above has been in- 
stalled on the main switchboard for the past eight months, and has 
given every satisfaction. Although very sensitive, it has not caused 
the slightest delay in the working of the colliery. "The object of the 
instrument is to cut off the current whenever a serious leakage 
occurs, or such leakage as would take place by à person accidentally 
touching a live conductor, and it thereby prevent any person 
receiving a severe shock, and obviates any fire risks through leakage. 


Fic. 2.—ELEcrRIC HAULAGE. 


The detector has been put through some very severe tests, and the 
spark obtained by putting one phase dead to earth is hardly per- 
ceivable. It has also been tested from all parts of the system with 
regard to the severity of a shock. In all cases the shock obtained 
was only very slight, owing to the quickness and sensitiveness of the 
instrument. 

It has come into operation twice through punctures in the shaft 
cables caused through a blown-out steam joint. Considering that 
these cables are unarmoured and in wood casing, which practically 
insulates them from earth, it has well proved its value as a protection. 


This leakage detector has been a source of considerable interest to | 


—————————— 


the numerous engineers who have visited this plant, and many have 
tested the same by making actual contact with a live conductor to 
prove that the detector will come into action with so small a leak 
as will pass through the finger tips without giving a severe shock. 

Surface Plant.—The surface installation comprises one 25 H.F. 
motor for driving a dirt haulage and full tub creeper, one 2 H.r. 
motor for driving oil pumps, drilling machine and lathe for the lamp 
rooms, and one | H.P. motor driving a lamp cleaning machine. 

There are 40 Crompton enclosed arc lamps for the sidings and 
workshops, also 480 incandescent lamps, which are supplied by three 
12 kw. single-phase transformers. 


REPORT ON CENTRAL STATION ADVERTISING.* 


The report of the committee of the National Electric Light Asso- 
ciation on central station advertising gives the result of a series of 
inquiries made of member companies, and contains a number of 
reproductions of newspaper advertisements. Fifty out of 80 com- 
panies report that newspapers form the very best medium of adver- 
tising for the central station, the next most popular method being 
direct-by-mail advertising. А very general use is being made of 
electric signs in advertising the office location of the company, and 
also the business of the lighting and power company at various 
favourable locations in cities where they operate. "The maintenance 
of display rooms and display-window lighting has also become very 
general, but the use of billboards is very slight. "The street-car card 
is only used by those companies spending large sums of money each 
year on advertising as a whole, or by companies operating traction 
lines in connection with their electric light and power business. The 
committee find that companies expending large sums of money 
employ almost all of the well-known advertising methods, while a 
limited expenditure for advertising narrows itself to the newspapers, 
company bulletins, direct-by-mail literature and the use of various 
booklets, folders, inserts, &c., furnished the operating companies by 
manufacturers of electrical apparatus and supplies. It is stated 
that the yearly amount spent by different companies shows surpris- 
ing variations. The committee state that an appropriation for adver- 
tising, exclusive of soliciting, could reasonably be from 1 per cent. to 
2 per cent. of the gross revenue of the larger, and perhaps from 2 per 
cent. to 3 per cent. of the smaller companies. 


DISCUSSION. 


Mr. L. E. Gress, of Boston, said that.the small company always had an 
advantage in that it was closer to its consumers. Advertising helped to 
bring the large company nearer to its consumers. Along with it all 
employés must be impressed with the necessity of loyalty and of putting 
the best foot forward. The effect of advertising might be neutralised 
inside of a company's office if the enthusiasm of the advertising man 
was not contagious and did not permeate the entire force. In Boston а 
certain appropriation of kilowatt-hours every year was made for adver- 
tising the furnishing of energy to electric signs for electric contractors. 
The name of the central station company was not necessarily mentioned 
in such advertising. He next referred to the difficulties of keeping close 
to consumers in handling a large district with central supply, as in Boston 
and its suburbs. As a result of the distances between the main office 
and the various distributing centres, his company was about to decen- 


 tralise its business organisation and to establish offices in each territory. 


These would be business centres for that territory, carrying a stock of 
supplies and dealing with the public directly. 

Mr. M. Е. Bearsey, of St. Louis, told of the advertising campaign 
which the Union Electric Light & Power Co. was engaged in. One of 
the features brought out was that power could be obtained by a manu- 
facturer anywhere in the city, and that he did not have to rent an old- 
style building with power as in former days. The company also adver. 
tised for “ kicks." While many came in response to this invitation it 
was believed that it was a good thing. The company advertised in a 
number of different daily papers. 

Мг. J. C. McQutston, publicity manager of the Westinghouse Com- 
panies, said that from figures recently compiled it appeared that about 
90 per cent. of the population of the country were not using electric ser- 
vice. Insmall towns in the West as high as 60 or 70 per cent. were using 
the service. In some Eastern cities the percentage was as low as four. 
His companies were now furnishing advertising copy free of cost to cen- 
tral stations desiring it. This copy was prepared by specialists and was 
available to the central station company at a much lower price than if 
prepared specially by each company. 

Mr. P. S. Dopp, publicity director of the National Electric Lamp Asso- 
ciation, Cleveland, told how the lamp manufacturers had gone into the 
trade papers in various industrial lines to advertise their products. He 
also had prepared campaigns of advertising for central station companies, 

Mr. C. W. LEE urged members to use the advertising matter which had 
been prepared by manufacturing companies and which was available 
at à nominal cost. | ; 


* From the “ Electrical World," elightly:abbtéviated. 
E*2 
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ELECTRICITY SUPPLY AS A BUSINESS. 

During a discussion at the Institution of Electrical Engi- 
neers some two or three years ago the opinion was expressed 
by several station engineers that the introduction of the 
metal filament lamp would certainly temporarily. and per- 
haps permanently, affect their lighting loads. Some of 
those taking part even went so far as to say that the only 
way of preventing any reduction in revenue, due to this 
cause, was to raise the prices for energy—not, it will be 
agreed, a very commercial proposition, or one which was 
likely to appeal with any great force to their consumers. 

The prognostications of these prophets of evil have to 
some extent been realised ; and as all disaster is popularly 
supposed to be directly due to our own shortcomings, an 
immediate examination to discover whether anything was 
lacking in the economic conduct of our electricity supply 
undertakings was not out of place. 

It did not take long to discover a point of weakness. 
The sense of stability of our electricity undertakings up to 
that time was too liable to engender in the staff, after the 
first few years of working, an inclination towards laisser-aller 
which is met with in most Government and many municipal 
offices. As long as it was possible to run the station fairly 
economically and to increase the number of consumers by 
an adequate amount each year, every one was satisfied and 
matters went quite smoothly. But the introduction of the 
metal filament lamp changed all this, and we are of the 
opinion that this invention has been distinctly à blessing 
to electrical engineering generally. Perhaps supply engineers 
may have thought that during the past two years the bene- 
fits have been rather disguised, but they, too, are now 
beginning to recognise that their troubles were of the 
chastening variety. The metal filament lamp has, in fact, 
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jerked many a supply undertaking into vigorous life, and 
the reduction in load has set many an engineer on a career 
of business-getting. 

Now, this operation of business-getting can be performed 
in a number of ways. We are heartily in agreement, as 
regards principle, with the enterprise exhibited by those 
supply engineers who have set up show rooms and sent 
canvassers on travels round their area, but we have also 
had occasion to point out that much of this work has been 
undertaken without a clear idea as to the end in view, and 
that an inefficiency exists which an engineer should abhor, 
as we are told Nature abhors a vacuum. The responsibility 
of this publicity campaign has been placed in many cases 
on an engineering assistant. But it seems to have been for- 
gotten that because a man 13 both a theoretical and prac- 
tical expert in electrical engineering, and is well acquainted 
with the way in which a station should be run, it does 
not follow that he is also capable of persuading that shy 
bird—the prospective consumer—of the benefits which will 
result from connection to the supply mains. 

А canvasser, no less than а poet, is born, not made. Не 
must be possessed of brazen cheek and of the wisdom of the 
serpent, without the harmlessness of the dove. He must 
be able to treat his superiors, inferiors and equals in just 
the way in which they like to be treated. and in just that 
way which will eventually draw them on to the electricity 
network. He must be at home in other people's houses 
(a difficult accomplishment to many), and must be as capable 
of congratulating the lady of the house on the appearance 
of the baby, as the master of the house on his acumen in 
getting the better ofthe plumber. It will, therefore, be seen 
that the сапуаззег requires very different characteristics 
from those of the engineer, and that to employ one of the 
electrical staff on such work is а grave tactical error. № 
one would think of placing a whilom сапуаззег in charge of a 
generating station, though the reverse operation is appa- 
rently to many quite without its ridiculous side. 

In Sunderland Mr. A. S. BrLACKMAN has reached the 
stage of finding that canvassing cannot be efficiently per. 
formed by an engineering staff who are at the same time 
engaged on other duties; and he recently recommended 
that а canvasser be appointed to deal with this portion of the 
work. The reasons which have led him to this decision are 
not without interest. The number of units sold for lighting 
has, for the last two years, been decreasing, and the last of 
this decrease has, it is thought, not yet been reached ; also 
the reduced cost of lighting, due to the new lamp, is not 
great enough to attract sufficient new consumers to main- 
tain the former position. The new lamp, if it is to be used 
to the best advantage, requires the remodeling of installa- 
tions to some extent, and thus “ете is always a risk ol 
losing. consumers to an active opposition." This recog- 
nition of an “ active opposition ^ із a confession of present 
weakness, which Mr. BrackMaN should counteract by 
setting up a well-organised publicity campaign. 

This, in fact, he proposes to do. Up to the present, can- 
vassing has been conducted by the engineering staff, on 
commission, and in addition to their other duties. The 
Scheme has not been a success, for as а result only 27 соп. 


sumers have been added to the mains during the greater 
part of the year. Mr. BLACKMAN now points out the 
necessity for an up-to-date show-room to which prospective 
consumers may be invited. Further, he recommends the 
appointment of a canvasser, as he recognises that the work 
of obtaining new consumers cannot be carried out satis- 
factorily by the engineering staff. This is. а step in the 
right direction. We are a little doubtful, however, whether 
the salary suggested—£78 and commission—is as high as it 
should be, and whether Mr. Brackman will get a man of 
sufficient ability for the sum proposed to affect materially 
the number of newconsumers. Even a canvasser is worthy 
of his hire, and the results obtained in such cases generally 
vary as the п“! power of the salary given, the value of я 
being greater than unity, within certain limits. The ques 

tion as to who should ultimately rule the electricity supply 
undertaking, the business manager or the engineer, is а wide 
subject which cannot be argued here, but it must be remem- 
bered that such undertakings are now business concerns 
and must, therefore, be carried on under commercial control, 
whether this control is subordinated to engineering require- 
ments or not. This recognition at Sunderland of what is 
required is а hopeful sign, and we only trust that Mr. 
BLACKMAN’S example will be followed by many of his 
brother engineers. | | 


REVIEWS. 
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free, on receipt of published price, adding 8d. for books published under 3s. Add 
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Handbuch der Elektrotechnik. Vol. IX. *' Elektromotoren, От. 
former und Elektrische Motorantriebe." By Dr. Е. Niethammer. 
2nd edition. (Leipzig: S. Hirzel.) Рр. xvi. +469. М.20. 

This is a most difficult book to criticise. It is one of the most 
extraordinary conglomerations of electrical matter that it would 
be possible to imagine. Probably the best description of the 
book would be to call it a mixture of catalogues and text-books, 
but we only give this description for want of a better. There- 
viewer is at а loss what to do. To praise the book would be 
flattery, to condemn it would be unjust. But if we really must 
come to a decision, we might appeal to the analogy of a well- 
known allegory, and say that *' parts of it are excellent.” 

The chief obstacle that prevents our making a satisfactory 
review of the book is that we cannot find out for whom it is 
written. We have tried all manner of heads, but the hat will 
not stay on any one of them. At times we think the book is 
written for the manufacturer, and go merrily on seeking what 
may be of interest to those engaged in this branch of electrical 
engineering. But, alas! we soon come to grief, for we find 
that in the descriptions of the machines—which occupy a con- 
siderable portion of the book— most of the examples given are 
reproduced from the 1900 edition; but this is 1910, and 
machines are being remodelled year by year. Moreover, the 
information given is seldom sufficient ; usually it is indescri- 
bably meagre and scrappy, being apparently thrown together 
anyhow, whilst some of the types given refer to firms long 
since unheard of, being either merged into larger concerns or 
obscurity. | 

Nor even after a closer inspection are we able to modify 
these first impressions—in fact, there are so many examples 
to confirm this view that it is difficult to know which to select. 
Thus, Figs. 73.and 74 are plates showing a 3 н.р. to 1 Н.Р. motor 
by Helios—which we take to be a former firm in Cologne. Of 


| this motor, we learn that it is totally enclosed;has.but one pole 
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wound, and a few other mechanical details, along with ihe! 


usual dimensions given in a catalogue. Мо mention is made 
of voltage, speed, weights, nor of any electrical particulars 
whatever. In another instance the number and size of the 
slots, the armature dimensions and the flux densitv in different 
parts of the circuit are given. Indeed, scarcely anv two 
motors seem to be treated alike, and practically none are 
described fully. | 

Equally unsatisfactory is the result when an attempt is made 
to criticise the matter from an historical point of view. Buta 
vleam of hope did certainly come when we tried to fit the hat 
on to the head of the more general engineer, who, having either 
no wish or chance of making investigations for himself, might 
appeal to such a book to find out the practical part of the 
technical knowledge contained in text-books and genuine 
trustworthy information gleaned from the multifarious matter 
contained in manufacturers’ catalogues and advertisements. 
But, alas! we are again disappointed here, for the material is 
given in very much the same way as it would be found in its 
original sources. On the other hand, what a useful handbook 
it would have made if such an independent authority had col- 
lected and summarised such material, and, after pruning all 
superfluous and obsolete matter, given a good critical digest of 
the remainder. Such a treatise would be appreciated by 
everyone, because it would be useful to everyone. The manu- 
facturer, on the one hand, would be pleased to have such a 
treatment, for it would show him how his apparatus and 
machines ought to be designed and constructed in the light of 
best modern practice, whilst, on the other hand, the user would 
have a work placed in his hands informing him what he had a 
right to expect and demand, at the same time giving him a clear 
insight into the method of working of the various machines, so 
that when called upon to таКе his selection he would have the 
advantage of an unbiassed judgment. In other words, such a 
book would serve the double purpose of keeping the designer 
up to his work and at the same time make the intelligent buyer 
and consultant largely independent of the partial advice offered 
by the various competitors. For example, think what aid such 
a work would be to the man actively engaged in the manufac- 
ture of electrical machines to be able to compare his experience 
with that gained by other manufacturers. Equally useful it 
would be to the man engaged outside manufacture, who re- 
quires to know, let us say, why and when commutating poles 
should be used and the advantages obtained therefrom, what 
reasonable speed regulation may be expected thereby, and so on. 
Or, again, when ought one to sacrifice price for efficiency ? at 
what output ought an induction motor to work at its best 
advantage? and how ought such a machine to be rated with 
respect to overload capacity and power factor? It 1s only on 
some such lines as these that we think a book like the present 
could be properly written, and because it has fallen short of this 
standard we are bound to consider it in some ways a failure. 
Moreover, it is certain that unless a treatise on electrical en- 
gineering is written with some definite object, there is little 
chance of its success in the ever-increasing volume of English, 
German and American literature published nowadays. 

Turning again to the contents of the book, itis with the first 
two parts that we have chiefly to find fault. Part I., dealing 
with electric motors, occupies some 230 pages, just one half of 
the book. We have already stated our main objections to the 
unsatisfactory method of treatment and the out-of-date 
material. Part IL, dealing with converters, occupies some 
28 pages. Really we cannot understand why converters 
should have a place in the title of the book, especially when 15 
out of these 28 pages deal with stationary transformers. Our 
chief reason, therefore, for not recommending the first two parts 
of the book is because the subject matter is treated much better 
elsewhere. 

The last part of the book, Part IIT., dealing with “ Electric 
Motor Driving,” is by far the best. This section occupies some 
200 pages, and is much better arranged than either of the other 
sections. Though even here there are many signs of incom- 

pleteness, yet the author has, on the whole, done well in the 
‘collection, arrangement and criticism of his matter. Starting 


with the selection of motors and their various accessories, he 
passes on to the application of electric motors to all kinds of 
cranes, lifts, transporters, winches, haulage gears, pumps, &с. 
In another chapter he treats of electric driving of tools, rolling 
mills and the like, whilst finally he sketches out the equipment 
of factories and other installations where electric power is 
employed. In addition to the large amount of interesting 
matter given in this section, there is also much useful data 
which can be well employed in planning out projected in- 
stallations. STANLEY P. SMITH. 


L'Electricité dans les Mines. By E. J. Bnuxswicx. 


(Paris ; 
Gauthier-Villars.) Pp. vii. + 255. 7fr.50. 


Some four years ago a series of very interesting discussions 
on electric winding took place at the Institution of Electrical 
Engineers and its various local sections, and opinion was very 
divided as to whether electrical winding could be economically 
adopted in place of steam. Even now our Engish mine owners 
and mining engineers do not seem to be quite satisfied that the 
decrease in running expenses due to electric winding will com- 
pensate for the increased capital expenditure of an electric 
over a steam winding plant; with the result that, although 
electricity is largely employed in England in other branches of 
mining work, there are but few examples of electric winding 
engines in this country. On the Continent, however, electric 
winding has made great head way both in France and Germany, 
the results obtained being in the majority of cases quite satis- 
factory. | 

The book under notice is almost entirely devoted to electric 
winding, and should be valuable to the English mining 
engineer, since it will enable him to see what has actually 
been accomplished in this direction on the Continent. The 
author presented a report on the electrical equipment of mines 
to the Congrès International des Applications d'l Electricité, 
held at Marseilles in 1908, and this book is the outcome 
of his work upon that report. It will be seen, then, that the 
author has had an excellent opportunity of becoming familiar 
with every aspect of the subject of the electrical equipment 
of mineg. 

The book is composed of 19 chapters, of which the first eight 
are devoted to a brief treatment of the various applications to 
which electricity has been put in mines—for lighting the mine, 
for driving pumps and ventilators, special motors for service at 
the bottom and for haulage and traction systems. The benefits 
to be derived from the application of electricity to all these 
purposes is now quite generally recognised, and already 
electrical power is being largely used in England for such 
work. The whole of these subjects are dismissed in less than 
40 pages, the remainder of the book being given up to electric 
winding. 

The advantages which electrically-driven winding gear pos- 
gesses over steam winding machinery are all clearly stated ; 
the author, too, states clearly the advantages claimed for the 
Koépe pulley—so largely used on the Continent—over ordinary 
winding drums. English engineers, however, are in favour of 
winding drums. The various continuous and alternating 
current systems in use, and the methods of equalising the load 
on the central station are all discussed at some length, and an 
actual installation is worked out for the three most important 
svstems at present in use. The remaining two-thirds of the 
book are devoted to actual detailed descriptions of the most 
important and typical installations at present in operation, and 
should prove very useful to mine managers and consulting 
enzincers. uu 

The book throughout is clearly and simply written; 1 15 
essentially a practical treatise, and should prove a good invest- 
ment for all engineers connected with mining work, and also for 
students of mining engineering. А. Е. C. 


‘The Gas, Petrol and Oil Engine." — Меззгз. Longmans, 
Green & Co. write us that the published price of vol. I. of 
“ The Gas, Petrol and Oil Engine," by Dugald Clerk, which 
was reviewed in our last issue (р: 777) is 195164. net, м 
45. 6d. net as erroneously stated: 
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AN OVERLAP LOOP TEST. 
BY DANIEL SHIRT. 
The loop method of fault localisation on electric mains has 
found favour with many engineers; yet there are still to be 
found those who fail to realise the great accuracy attainable by 
its means and who prefer one or other of the so-called “ fall 
of potential methods.” 

Apart from the errors introduced in the latter methods by 
variations in the resistance of the fault. and possible variations 
in the earth potentials at the fault and the testing point, pro- 
duced by stray tramway or other currents, one may easily make 
an error of, say, 1 per cent. In reading the instrument deflec- 
tions. This last source of error does not obtain, however, in 
“пи? methods. Then again the instrument itself may have 
an index error of over 1 per cent. On the other hand, the 
accuracy of a loop test is only limited by the permissible 
strength of the testing current, and the sensibility of the galva- 
nometer employed, provided due regard be given to the elimi- 
nation of contact resistances. 
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Mr. Е. C. Raphael, in his excellent work “ The Localisation 
of Faults in Electric Lighting and Power Mains,” deals with 
the subject of loop testing in a comprehensive manner, and 
points out the few simple vet necessary precautions to be 
observed. In the present article the writer proposes to deal 
with a particular method of applying the Murray test, which 
possesses, he believes, distinct advantages. 

Cases frequently occur in fault localisation by loop test 
where it is found necessary to employ a return of different 
section or length from that of the faulty cable. Insuch cases, 
failing exact data as to the ratio of the resistances of the two 
conductors, or the diameter and number of wires in each cable, 
one would be compelled to assume that their resistances were 
in Inverse ratio to their nominal sectional areas. For example, 
a nominal 0-50 sq. in. cable would be assumed to be double 
the resistance of à nominal 1-00 sq. in. cable. The true ratio, 
however, between the resistances of these cables—assuming 


d Fic. 2. 


the most generally used strands, namely, 61/0- 101 and 91/0-118 
—1s 2-036 :1. The effect of assuming a ratio of 2:1 in the 
case cf a 1-0 sq. in. cable 1,000 vds. in length, having a fault 
759 yds. from the testing point, for example, would be to intro- 
duce an error of 9 yds. in the calculated position, if a 0-90 sq. 1n. 
cable of the same length were used as a return. 

By the simple expedient of taking a loop test from each end 
of a faulty cable, we need not know the resistance of the return, 
or even of the line, if it does not vary in section, provided the 
resistance of the loop remain constant. | 

Further, leakages to earth from the return itself become 
partially compensated for, because the calculated position of 
the fault will always lie between the two resultant faults due 
to such leakages, : | 

Let AB (Fig. 1) represent a faulty cable of constant section | 
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and resistance L, divided by a fault into two sections z and y. 
Let us call the resistance of the return z. Let us also assume 
that a slide-wire bridge is used to carry out а Murray loop test 
at each end. At the end A, balance will obtain when the slide- 
wire is divided into two portions, such that r, : S:: z: x - y 2. 
Similarly, at the end B (Fig. 2), balance will obtain when 
T,:8 9g :Z--y 2. ‘Compounding these ratios 
РЕН: № 

= п | (1) 

1 +75 


Obviously, this equation is also true if we express х and L т 
units of length ( yards, for instance), and т, 7, in number of 
divisions of slide-wire from the points A and B, respectively. 

It will be noticed that neither the resistance of the return 
nor the total length of slide-wire enters into this equation. It 
is, therefore, clear that when the resistance of the return is high 
compared with that of the faulty cable, we may, by adding а 
resistance in series with the slide-wire, increase the values for 
r, and r,, which might otherwise be too small to read to the re- 
quired degree of accuracy. This added resistance must not, of 
course, be altered throughout the tests, and should, if possible, 
be of the same metal as the slide-wire itself, otherwise errors 
may be introduced by possible differences in temperature at the 
testing points. 

This test, with a simple correction, may often be advantage- 
ously employed in fault localisation on multicore or concentric 
cables, where a sound return is not available, but, in this case 
it is necessary to know the ratio between the resistances of the 
line and return conductors, where great accuracy is desired. А 
typical case of this kind would be where a fault had developed 
on one conductor of, say, a three-core cable, and that the insu- 
lation of the other conductors had fallen considerably owing to 
the ingress of water or the development of excessive heat at the 
fault. 


That 1s, 


v TU | PNIS cm Re = 
! 

а-о о ое z --- ее y HS - +f 
| ebbe 


Resultant Fault when 
testing from A B, 


Besultant Fault when 
testing from B 


Fig. 3 illustrates diagrammatically a case of this kind, only 
the two conductors used for the test being shown. 

Let /, and /, be the fault resistances of the conductors AB 
and A,B, respectively, f, being high as compared with the 
resistance of the loop. | 

Let х +y=L=the resistance of AB. 

Let p(r4-y) =the resistance of A,B,, where p is the ratio of 
the resistance of A,B, to that of AB. 

Let a —the resistance from А to the resultant of the faults 
filə», аз found by test from A, BB, being coupled together. 

Let b—the resistance from B to the resultant of the faults 
ffs, as found by test from B, AA, being coupled together. 

Let r — Ah. 


l+p) . 
НР 
Then, z:--a—ry and y=b—rr. From these equations we 


obtain 


T=; үе 200089 (2) 
(a +6) (1 — 7) 

As in equation (1) we may express z and L in units of length, 
and a and b in the number of slide- wire divisions from the points 
A and B to their respective points of balance. 

Referring to Fig. 3, we see that the distance between the 
resultant faults is rL. Therefore, if by P we represent that 
length of slide-wire which corresponds to the conductor AB, 


namely, itp 


. (3) 


820 


THE ELECTRICIAN, AUGUST 26, 1910. 


Note that the value of z is indeterminate when 7 = 1, that is, 
when a=b=P, and that the smaller г becomes, the nearer x 
a 

approaches to the value alb 
Let us now consider a numerical example. А fault occurs on, 
sav, а three-core cable 1 mile in length, having cores nominally 
of equal section. Selecting for our line and return the two 
cores having the lowest and the highest resistances to earth 
respectively (а few cells and а linesman's detector are con- 
venient for this purpose), we carry out a Murray test, first at 
the end A and then at the end B. Let us assume that we ob- 
tain 247 and 278 divisions for our balance points respectively. 
We, of course, are careful to measure our slide-wire divisions 
from the same core at each end. Let us further assume that our 
slide-wire has 1,000 divisions (in practice one must allow for the 
effect of connecting leads when their resistances are not negli- 
gible quantities). Now, the number of slide-wire divisions 


corresponding to our line conductor is in this case 


IFI =500. 
Substituting for a, b and P in (3), 
2474-278—500 1 
^ bo 20" 
Again, substituting in (2) 
(2и- a) 1,760 
T= = — 822-6 approx. 


(247 +278) (1 = a) 


We therefore search for the fault 822-6 yds. from the end А. 

Аз a check on the accuracy of our figures, we may calculate 
the result by reading the number of slide-wire divisions to the 
points of balance from the other core at each end. At the end 


A we have 1,000—247 —753 divisions, and at the end B we 
have 1,000— 278 — 722 divisions. 


In this case 
 T53.- 122—500 39 
= —b50 790 


Substituting in (2), we obtain as before 


(153—722 x J 760 
2- xy =8226. 
(1534-723) (1 -0 


In the example we have just considered, it will be interesting 
to investigate the effect of making an erroneous assumption as 
to the relative resistances of our line and return. Let us sup- 
pose that the return is 2 per cent. higher than the line. (This 
is a very much greater percentage than is likely to obtain in 
modern multicore cables.) Now, the number of slide-wire 


. ; P . 1,000 
divisions corresponding to the line in this case is TO 
= 495 approx. 
Consequently 
e 247 +278— 495— 2 
T—— 495 T33 
and substituting in (2) 


(247 —918 x 


T = 


утво 


5 =821*3 approx. 
б; ә” = 
(247 4-218) (1 


From this result we may conclude that one is not likely to be 
misled to any great extent in multicores of nominally equal 
section, if they do not exceed a mile in length. 

In order to apply the above formule when using a box of 
resistance coils, Гу, 7,, а and b must represent ratios obtained 
in the usual manner, namelv, the ratio of the resistance 1n the 
arm adjacent to the core from which one wishes to obtain one's 
readings, to the total resistance unplugged in the box. Р will 


then be ps 


‚ t.e., the ratio of the resistance of the line to that 
of the loop. 


bd 


With regard to the relative merits of the two kinds of bridges, 
it would appear that the slide-wire is to be preferred to the 
resistance box for fault localisation on low resistance loops, 
because a reading to the third, or even the fourth significant 
figure can be readily obtained, notwithstanding that the wire 
may have a resistance of 3 ohm, or even less. On the other 
hand, with the usual types of resistance boxes, to obtain a ratio 
to the third significant figure, one has usually to unplug more 
than 100 ohms. This is а decided disadvantage in most cases. 
Plug contact resistances, too, aften introduce serious errors. 
Moreover, а current which would seriously overheat the coils 
of a resistance box, and thus prejudice the accuracy of a test, 
could be passed through an ordinary slide-wire bridge with 
impunity. | 

Where two faults are known to exist, as in cases like the 
numerical example given above, the testing current must be 
reduced as much as the sensibility of the galvanometer vili 
permit ; otherwise r may vary slightly during the test. It will 
generally be found better to balance to ‘ false zero " when a 
third core is available through which the galvanometer may be 
earthed at the’ fault itself. The testing current may then be 
reduced to à minimum. 

Where the galvanometer “ kick," due to the difference in the 
capacities of the line and return, is troublesome, it may be 
eliminated by inserting a suitable variable condenser, or à 
standard condenser with a variable series resistance between 
the line terminal of the bridge and the galvanometer earth. 


ABNORMAL TRANSMISSION OF ELECTROMAGNETIC 


WAVES.* 
BY PAUL SCHWARZHAUPT. 


It is well known that wireless telegraph stations whose normal 
range is, say, 100 km., may, under certain conditions, be heard at a 
distance of 1,000 km. or more. The Table on next page gives examples 
in which a reciprocal intercourse was possible between the stations 
named. 


The ships named have a range of 300 km. to 500 km.; that of 
Scheveningen and New Orleans is about 700 km. 

From the table it appears that the phenomenon of abnormel 
range only occurs at night. This is probably due to the low ionisa- 
tion of the atmosphere after sunset. Towards sunrise the distance 
that can be reached takes its normal value. 

Frequently one station may be heard by another at a great distance 
away, but not the second by the first. On Dec. 17, 1908, evening, 
the ss. “König Wilhelm IL" and * Cap Roca” communicated with 
one another over a distance of about 50 miles, south of Lisbon. At 
the same time the ss. “ Cap Arcona,” in the English Channel, beard, 
during several hours, the correspondence of both ships, at a distance 
of 2,400 km. On Oct. 17, 1908, the “ Bremen " was able to receive 
telegrams from the Norddeich station, near Bremerhafen, at mid- 
night, in the harbour of Port Said; the distance being about 
3,100 km., one-third over sea, two-thirds over land. 

On Jan. 14, 1909, in the evening. the “ Bremen," when north of 
Haaks lightship, in the North Sea, heard distinctly not only the two 
stations at Marseilles but also the signals between the American 
warship. going from Port Said to Marseilles, and Algiers. 

It is strange that such favourable results have only been obtained 
at quite definite places, such as the Gulf of Lyons, Port Said, the 
region between Cape Finistere and Lisbon; a place in the Atlantic 
Ocean, long. 10° 15’ W., lat. 48° 40° Х.; the neighbourhood of 
Scheveningen and Haaks lightship. 

An interesting series cf observations was made on the 8.5. 
" Bremen," during a voyage in the Mediterranean Sea, whilst 
receiving from the Norddeich station over the Alps. When leaving 
Naples, about 540 km. south of Genoa, telegrams could be received 
at night, with an intensity which we will denote by unity, next day 
260 km. south of Genoa, the intensity had decreased to 0-65, nsing 
at night in the harbour of Genoa to 2-4, and falling next day at the 
same place to 0-085. Thus, although the intensity in the daytime 
decreased as the ship approached the Alps, no such effect was 
observed at night. 

The variation in intensity for the whole journey is shown by the 
curves. The ordinates, which represent the intensity, are the 
ratios of the resistance of the telephone to that of a shunt across it; 
S a A оерп О ази ек ш 


* Abstract of an article in the ** Elektroteehnischer Zeitschrift.” 
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Stations. | Date. | Time. | Distance. | Positions of stations. 
—— НЕ dn ne. em ullos Qc ce fac M RR ey me ж np sep cpp pu E ae RE ES 
` 88. “ Сар Arcona ” ...... Scheveningen ......... 10/1/09 8pm. | 1,600km. ! Scheveningen, on the coast of Holland. “ Сар Аг. 
| E | — | | cona," 15 nautical miles south of Vigo. 
эв. “ Bremen” ............ ss. “ Сар Arcona” ... 10/1/09 8:40 p.m. | 1,400 km. “ Сар Arcona,” 20 miles south of Vigo; “ Bremen ” 
| | in English Channel, north of Cherbourg. 
ss. “ Bremen” ............ Scheveningen ......... 5/1/09 | 9:50 p.m. | 1,280km. |“ pius in Gulf of Lyons, lat. 41° 48' N., long. 
New Orleans, Louisiana St. Augustine ......... ' 24/12/06 Evening | 900km. | New d da en of United States; St. Au- 
gustine, ast. 
Guantanamo, Cuba ...... Washington ............ 24/12/06 © Evening 2,500 km. | a" m "m D 
88. Cap Frio ae. кк. "Cap Vilano” ... 27/3/08 | 9pm. | 1,216 km. | “ Cap Frio,” 26° 20 №, 20° 34 W. Cap Vilano, 
| | | | | 35° 467 N., 14° 6’ W. Direction 34° 4 E. of N. 

as. “Сар Verde ”......... вэ.“ Cap Arcona” ... 2/9/08 Evening | 1,850 km. “ Сар Arcona," 600 miles north of Bahia; “ Cap 


| f 


Verde,” Madeira, 


—— ———— ————— > + ee — 


the latter being adjusted each time so that the signals could just THEORY OF THE QUADRANT ELECTROMETER. 
be distinguished. The deep depression on the curves corresponds | 


to the time of passing the Spanish mountains, illustrating the TO THE EDITOR OF THE ELECTRICIAN. 


powerful deflecting or absorbing effect of mountains and forests. | T 
It may be noticed that tbe intensity at night was always sufficient SIR: The method of establishing an electrometer formula 


to allow the telegrams to be received. At the place on the curves ; adopted by Prof. Robertson, in his letter in your issue of 
corresponding to the Gulf of Lyons there is a distinct maximum. | August 19th, is the familiar and traditional one based on a con- 
Here it was found possible to signal to Scheveningen, a distance of | sideration of changes of capacity in the system. In my 
| article, purposely and avowedly eschewing this method, I base 
| everything on a consideration of the electrostatic forces at 
| work. It may be a retrograde step to call a force a force, 


Е = | E | 
£ i З = 8 a rather than a space rate of change of energy, but it certainly 
E 2 Е 2 = 2 E seems to me that by doing so there is a distinct gain in clear- 
80 ness of treatment and simplicity of statement when dealing 


with certain classes of electrometer problems. 

The final formula arrived at by Prof. Robertson looks 
curious]y odd with V, absent from the denominator on the 
right-hand side, which would seem to suggest a mistake some- 
where. In working with the method used by him, I have been 
in the habit of assuming that, for small deflections and with 
initial symmetry, dc,/d@ and dc,/d0 are linear functions of Ө and 
can be represented by a—b and a+b 0 respectively. This is 
equivalent to assuming that the electrostatic forces on the 
two sides of the needle vary linearly, and is more general 
than the assumption of Maxwell that the capacities on the two 
sides vary linearly. The formula then becomes 


a 
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Date January, 1909. 
RECORD OF INTENSITY. 


1,200 km., and it is striking that this favourable direction follows 
that of the Rhone Valley. It is also noteworthy that the Ushant ! уу 
station heard these signals of the “ Bremen," this direction coincid- а (V,— Vi) ( vtta) 
ing with that of the Garonne. = | 
With regard to atmospheric disturbances, the following observa- 
tions have been made :—- 
1. The disturbances always begin in the afternoon, reaching their 
maximum towards midnight, and disappearing almost completely 
by sunrise. | 
2. They аге most frequent in tropical climates. 
3. They are more violent in summer than in winter, in consequence 
of the more frequent thunderstorms. 
4. They are particularly noticeable in the neighbourhood of high 
mountains, e.g., the Red Sea, the coasts of Italy and Spain. In the | 
Mediterranean Sea the disturbances in winter are relatively weak. 
Frequently violent disturbances are observed when the sky is | | i dc, йс» ; : 
ше clear ; it is assumed that these proceed from a distant thunder- | Pr. E given, T6» + qo ) being written for a, and 
storm. Со _ dey 
Unfortunately, little has so far been published on this subject. | 20\ 40 dé / for b. 
It is desirable that reliable statistics should be collected and radio- My definition of the electrostatic controlling couple was made 
oe E aphical maps prepared, which would be particularly useful | with reference to an electrometer in which the deflection Ө is 
Snips equipped with radio-telegraphic apparatus. small, and in which the needle is subject to a mechanical con- 
trolling couple proportional to the deflection. 1f, in such an 
‚ electrometer, the total electrostatic couple can be represented 
| by the first two terms of a series А + B0-- C6? + &c., then it is 
CORRESPONDENCE. quite right to call the term А the deflecting couple and the 
к | cO | | | term ВО the electrostatic controlling couple. Obviously 
н с ‹ А and B will in general be functions of all the potentials con- 
STOCA POLICY AND THE ELECTRICAL INDUSTRY. cerned, and the electrostatic control will, therefore, depend 
TO THE EDITOR OF THE ELECTRICIAN. upon the potentials V,, V, of the quadrants, as well as on the 
Str: I notice from a cutting from THE ELECTRICIAN sent on | potential V of the needle. But in the ordinarv use of the elec- 
to me here that Mr. Hookham points out that no one has taken | trometer to measure small P.D.s the needle is charged to a 
up his challenge. I did not do so in detail myself as I was just | potential V, high relatively to V, and У,, so that А is pro- 
leaving for this part of the world, but if you will grant me the | portional to V(V, — V), whilst B is proportional to V?, being 
space when I return I shall be glad to make the attempt to | thus independent of the quadrant potentials. In these assump- 
show that exports do not pay for imports.— Yours, &c., tions I see nothing either unjustifiable or unfortunate; but, 
Calgary, Alberta, Aug. 4. А. BRUCE ÁNDERSON. of course, any attempt to applv the term electrostatic control, 


бо. 
kts (V—ViP+5 (V—V,)? 


but this can hardly be regarded as more than a special case of 
the electrometer formula. In an actual electrometer, one can 
readily see, on general principles, that a term containing the 
product V,V, may be required in the denominator, as in the 
last formula in my Paper quoted from Orlich’s * Elektro- 
metrische Untersuchungen.” Clearly Prof. Robertson’s 
original equations, when correctly worked out, lead to the 
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in the above sense, to cases not contemplated in the definition, 
may easily turn out to be both the one and the other. 

The notion of an electrostatic control, defined substantially 
as I have defined it, dates back many years, as Prof. Robertson 
will find on consulting the literature of the subject. Strangely 


enough, it has not yet filtered down to the common English 
text book.—I am, &c., 


Manchester University, Aug. 20. ROBERT BEATTIE. 


STREET LIGHTING IN WESTMINSTER. 


In our * Editorial Notes" last week we drew attention to 
the way in which the Gas Light & Coke Company was adver- 
tising its success in retaining certain portions of the street 
hghting in Westminster. From the paragraphs published on 
the subject it appeared that electric lighting was to be quite 
ousted from the citv, and this because of the much greater 
cheapness of gas. We pointed out that the case for electric 
lighting was most unfairly stated, and that the true reason 
for the wide difference in the tenders for the two illuminants 
was due to the fact that the gas company were quoting an 
unprofitable price, in the hope that advertisement would 
ensue. This point of view is upheld in a letter which we have 
received from the Charing Cross, West End & City Electricity 
Supply Co. giving an extended statement of figures on the 
subject. We are glad to see that this statement 18 finding its 
way into the daily Press, with the result, we hope, of counter- 
acting to some extent the value of the gas company’s recent 
and future advertisements. This letter also brings out very 
clearly the disabilities under which the electric light com- 
panies suffered as regards the time limit for the repayment of 
capital, and from which the gas companies are free. The 
question as to whether the electric light companies were 
pursuing a proper policy in dealing with the necessarv capital 
charges as they did has alreadv been dealt with bv us,* though 
we agree with our correspondent that the conditions of the 


specifications might have been made more flexible than was 
actually the case. The letter is as follows :— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: It is being persistently reported in the public Press that the 
City of Westminster have displaced electricity by gas for street lighting 
throughout that city. This statement, however, is untrue. The facts 


are as follows :— 

The Westminster City Council transferred the lighting of that part 
only of the City of Westminster which hag been hitherto very efficiently 
and economically lit by the St. James's Electric Light Co. to the gas 
company. This lighting comprised the supply to 66 arc lamps. The 
Westminster Electric Lighting Co. under contract are still supplying, 
and will continue to supply until 1931, 970 are lamps, and the Charing 
Cross Co., under contracts which do not expire for some years, 165 arc 
lamps in the City of Westminster. № will be seen therefore that about 
53 per cent. only of the lighting previously carried out by the electricity 
supply companies has been entrusted to the gas company. 

These figures speak for themselves, and need no further comment on 
this head. When, however, so much attention is being called to the 
ditlerence in the price quoted by the electricity supply companies and 
the gas company respectively, it is only fair to the former that the con- 
ditions under which the respective prices were quoted should be under. 
stood and appreciated, and I therefore call attention to the following 
points :— 

The electric supply companies were invited, at considerable capital 
cost, to enter into a contract for five ycars, determinable at the expira- 
tion of that period at the option of the City of Westminster without 
compensation of any kind. Prices were also invited alternatively for 
10 and 15 years contracts, 

By the terms of the specification, the electricity supply companies 
(the gas company's network of street lighting mains already covered 
the entire area) were сотр Hed to quote for the whole of such specifie 
district or districts as might be within their particular area of supply. 
The City of Westminster Council on their part reserved the right to 

8clect any part or parts of those districts for lighting by electricity to the 
exclusion of other parts of the district, at the contract price per lamp 
quoted for the whole district. It is obvious, therefore, that the elec- 
tricity companies in the event of the exclusion of parts of the district, 
might suffer serious loss. 


The concessions of the electricity supply companies expire in 21 years 


* Tur ELECTRICIAN, Vol. LXV., p. 92. 


and all capital charges would have to be provided for within that period. 
The gas company is not purchasable by the local authority, and has, 


therefore, & practically unlimited period in which it would be possible 
to deal with capital charges. 


The furnishing of the supply by the electric light companies’ would 
have necessitated the laying of additional cables and the construction 
of other works involving a very large capital expenditure. With the 
gas company, as to the greater portion of the work involved, mains 
were already laid and capital expenditure made. 


The terms of the specification imposed |by the Westminster Council 
were thus (unintentionally, no doubt) exceedingly unfair to the electric 
lighting companies, and, owing to existing conditions, were relatively 
favourable to the gas company. | 

In circumstances such as these, could the electric light companies 
do otherwise, on business lines, than safeguard their shareholders’ 
interest by making provision for these capital charges and contingencies 
in the price quoted per lamp? What could have been done if the 
specification had been framed so as to allow the companies, as well as 
the City of Westminster, to select convenient portions of districts for 
tender, is evidenced by the fact that the St. James's Company, owing to 
matters which transpired at the Westminster City Council mecting of 
April 14 last, offered to continue their supply to the section then lighted 
by them at a price which compared not unfavourably with the gas 
company’s. Their request, although supported by nearly the whole of 
the principal shopkeepers in the area, was refused on the ground that it 
had already been decided to place the contract with the gas company. 

It has also heen published abroad that the City of Westminster will 
effect very large savings by the arrangement with the gas company. 
This is not accurate qua electric lighting. The City of Westminster in 
this connection is saving only the small difference between the low 
price charged by the St. James’s Co. and the cut prices offered by the 
gas company. If, therefore, a saving is being effected, it is probably 
due to the drastic revision of the gas company’s own prices for the 
supply they themselves have hitherto given in the City of Westminster. 

The question whether or no the contract will pay the gas company 
other than as an advertisement is, of course, one for themselves and 
their shareholders, but an analysis of their published accounts would 
appear to show that their costs are 1s. 10d. per 1,000 ft., while the con 
tract price, which includes capital charges for street work, would appear 
to yield certainly not more than 104d. рег 1,000 ft. as against 2s. 8d. per 
1,000 ft. charged to the general public. Would it be very unfair to 
deduce that considerations of advertisement and preference had an 
undue bearing upon the composition of the prices tendered by the gas 
company ? 

To put the matter shortly, making allowance for the considerations 
mentioned in the preceding paragraph, the whole of the difference 
between the price tendered by the gas company and the electric lighting 
companies respectively is due to this question of capital charges in соп- 
nection with the short unexpired periods of the provisional orders, the 
duration of the proposed contract (five years) and the handicapping 
conditions imposed by the terms of the tender upon the electricity 
supply companies, and not in the price at which electricity could be 
sold under ordinary and reascnable conditions.—I am, &c., 


Epwp. WiLLMOT Белье, Secretary. 
The Charing Cross, West End & City 
Electricity Supply Co. (Ltd.) 
The method of arriving at the above figures of 1з. 104. per 
1,000 cubic ft. (the cost to the gas company of the gas sold 
to the public at 2s. 8d. рег 1,000 cubic ft.) and 104d. per 1,000 
cubic ft. (the price likely to be obtained by the company under 
their contract with the City of Westminster) is set out by 


Mr. Seale in a further communication. 
18 as follows :— | 


London, W.C., August 20. 


The substance of this 


High Pressure Gas.—According to Mr. Bradley’s report published in 
THE ELECTRICIAN of March 11, 1910, а 1,000 c.p. (nominal) high pressure 
gas lamp, giving an average candle power of 880, takes 30 cubic ft. of 
gas per hour; therefore а 3,000 c.p. lamp must take at lenst 90 cubic ft., 
or, say, 1,000 cubic ft. per 11 hours. Аз the number of lighting hours per 
annum are 3,040, the total consumption of gas would therefore be 
354.600 cubic ft. 


With gas at lO!d. per 1,000 cubic ft. the cost of 
354,600 ft. 1$ „а... лая 


$15 10 3 
Leaving for maintenance of 3,000 c.p. lamps (3 mantles) 


69 9 
а 
It should be noted that maintenance items are not chargeable against 
private consumers in the price of 2s. 8d. per 1,000 ft., so this item 1% 
therefore omitted in the comparison, and the figure of 1014. compares 
with 2s. 8d. Also, when the extreme urgency of the conditions relating 
to maintenance of candle-power for the street lamps is borne in mind. 


it will be evident that the above sum allowed for maintenance will 
probably be exceeded. 


Contract price......... 


Moreover, no allowance has been made for capital charges. In this 
connection, it is true that the expenditure has already been incurred in 
the greater part of the area, but we understand that special mains are 
being laid for the 3,000 c.p. lamps, so that the figure of 1014. must 
include capital charges, and make the price more inadequate still. 


In regard to the cost of manufacturing the gas, the following figures 
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are taken from the half-yearly accounts, to December 31, 1909, of the 
Gas Light & Coke Co. :— 


1,000 cubic ft. 
Gas sold by Meter” оон 10,846,734 
Gas sold, public and contracts.................. eese 445,772 
Gas manufactured ........ccccsccsccsscsscssecscectsecssesscess 12,109,500 
Costa. 
: Total costs, including distribution ...... £1,424,941 
Less lighting and repairs of public lamps ...... £19,573 
» depreciation of works on leasehold lands 
» received for residuals ............... ‚.. 367,517 
387,590 
£1.037.351 


The cost per 1.000 cubic ft. of gas manufactured ie therefore 1s. 84d., 
and cost per 1,000 cubic ft. of gas sold 1s. 10d. 


UNDERGROUND WINDING PLANT OF THE NEW 
MODDERFONTEIN G.M. CO.* 


BY R. H. COPELAND. 


The object of these notes is simply to show difficulties contended 
with in installing the cable, getting the hoist into position, and 
to describe and show the system of control, safety devices, &c. 
The winding plant referred to is of a somewhat unique type, being 
the largest ever erected on the relay contact system. It is not 
submitted that this is the ideal system of hoisting, but a description 
of it will no doubt be of interest. The hoist was under order from 
the manufacturers some considerable time before a decision was 
arrived at, by the management to instal the three-phase system for 
the electrifictaion of the remainder of the mine. I do not anti- 
cipate that another hoist of this particular type will be erected on 
these fields, owing to the cost of cable, &c., unless it is in close 
proximity to a local power station. 

The plant was installed for the purpose of hauling in the incline 
shaft, which necessitated cables being laid from the power house to 
the collar of the shaft, a distance of 200 ft., down the No. 1 shaft 
vertically 280 ft., and on the incline (40 deg.) 1,220 ft., then 840 ft. 
through a crosscut, along a drive for 340 ft., and up a slope to the 
hoist chamber 220 ft., a total length of 3,100 ft. Before commen- 
cing this work, а temporary telephone system was put in, which 
proved an invaluable acquisition. 

Two cables were laid, a positive and negative, having a total 
length of 6,200 ft., and a weight of 50 tons. Thecable, composed of 
61 wires between Nos. 8 and 9 S.W.G. of a sectional area 0-9 sq. in., 
insulated with impregnated paper, 0-50 in. thick, оп which was 
laid one layer of very thin linen tape, lead covered, armoured with 
flat steel wires and served. The overall dimensions were 2 in. The 
lowering of the cable was effected by means of а disused hauling 
engine drum with good brakes. The cable drum was mounted on 
trestles and three turns taken round the engine drum. Ав soon as 
one cable drum was emptied, each successive length of cable was 
clamped securely with four clamps to the end of the previous cable 
and lowered down the shaft. Rollers were fixed every 30 ft. through 
the cross-cut, a very winding passage, necessitating many vertical 
rollers at the bends. The cable was rolled through to the mouth of 
the drive, after which natives were employed to carry it to the stope. 
650 hardwood clamps were used in fixing the cable to the timbers, 
cross-arms, &c. The cable was moving the whole distance from the 
engine drum, down the shaft, through the cross-cut, and along the 
drive to the foot of the stope at the same time; the only accumu- 
lation of cable which could be allowed was a large bend at the 
bottom of the shaft. 

The jointing of the cable was effected with brass sleeves 6 in. long 
by 1,5, in. internal diameter, with two rows of set screws holding the 
ends of the cable firmly in the sleeve while the joint was being sol- 
dered. The joint was finally placed in the usual cast-iron junction 
box and filled in with bituminous compound. There were 10 junc- 
tion boxes installed. The insulation of this paper cable required 
very careful treatment. In one instance a piece was cut off the end 
of the cable in a moist atmosphere underground and tested, showing 
40 megohms ; the end was exposed for about an hour and then 
securely sealed. The following day the same length was tested, 
and gave 1j megohms. A further length of 6 ft. was then cut oft 
and tested, 40 megohms being again shown; this illustrates the 
hygroscopic character of paper insulation in general, and of this 
cable in particular. After this, and several other similar expert- 
ences, it was found necessary to make the joints as quickly as 
possible. ; 


PME MER ES 
‚ * Abstract of a Paper read before the South African Institute of Elec- 
trical Engineora ^ ^ | 


The mechanical engineering department experienced quite an 
anxious time in lowering the hoist parts underground (a different 
route was taken from the one used for the cable). The cases, &c., 
were lowered down No. 2 shaft (vertical, 1,200 ft.) during week-ends ; 
they were stacked in every available nook along the mechanical 
haulage way, weeks prior to their being required for erection. 
The hoist chamber is situated about 200 ft. up the stope, which is 
about 4 ft. high and at an angle of 50 deg., and it contains the hoist- 
ing engine and motors, the contactors, controller, resistances and 
switchgear. АП the material was taken up by a winch, the heaviest 
part weighing 5 tons, the longest, the shaft, being 18 ft. The total 
weight taken up amounted to 83 tons. 

The winding drums are 8 ft. in diameter, and 5 ft. 6 in. wide, and 
are geared to two eight-pole compound wound motors, with auxi- 
liary poles, coupled back to back in tandem. Each motor runs at 
450 volts, and 364 revs. per min., and has a capacity of 210 в.н.р. 
for continuous operation, or 415 m.H.P. for three minutes. Two 
motors were considered preferable to one large motor, allowing the 
series parallel control to be used, and having the advantage of 
smaller armature diameters to reduce the flywheel effect. "These 
motors are of the ventilated type, Morganite brushes being used, 
and up to full load the commutator is absolutely sparkless. The 
shunt field windings of both motors are connected in series, and in 
series with the brake magnet, and are constantly excited. · It is a 
question whether the advantages derived through having shunt 
fields are sufficient to warrant expending 5kw. continuously in 
their excitation. 

The drums are fitted with hard wood brake blocks. Under 
normal working conditions the brakes are actuated by compressed 
air by means of the usual, hand lever, but а drop weight serves as 
a safety brake, and is actuated through the depth indicating gear, 
or in case of the current being interrupted, by the magnetic brake. 
The drop weight is kept balanced by a compressed air cylinder, but 
it can also be released by the emergency hand lever. | 

The discharge resistance supplied for use in switching off th 
motor fields was discarded, and a bank of lamps. 16 c.p., 120 volts, 
four rows of 12 in series parallel, was installed, which took the back 
kick satisfactorily. Аз an extra precaution a carbon sparking gap 
set at {5 in: was inserted. 

On the main switch panel there is an automatic circuit-breaker, 
one double-pole main switch, one double-pole field switch with field 
discharge resistance, and volt and ampere meters. From this panel 
the cables are taken to the emergency apparatus panel, situated on 
the left-hand side of the foot-plate and easily accessible to the 
driver. The emergency panel consists of one circuit-breaker with 
no voltage release, brake magnet short-circuiting device, over- 
winding arrangement, and emergency press button switch. From 
thence the cables lead to the cast-iron instrument column (directly 
in front of the driver) carrying volt and ampere meters and air- 
pressure gauge, to guide the driver in starting up, and to indicate 
whether the correct air-pressure is available for the brakes. From 
the iron instrument column the wires go to the contactors. 

The contactor cases, each weighing 600 1b., are mounted on a 
3 in. angle iron frame, 24 ft. long by 10 ft. high, standing on a concrete 
foundation, and securely fixed by wedge bolts driven into the rock. 
The total weight of contactor cases is 6,000 Ib. ; the weight of con- 
contactor 'bus-bars, 1} in. x } in. copper (five sets), is 1501b. The 
contactors, 46 in number, are contained in 10 iron cases. There 
are three copper movable contacts on each contactor dealing with 
the main working current. The central contact is set slightly in 
advance of the outer two, which causes it to make contact first and 
break contact last, taking the full effect of the flash. This contact 
is easily changeable, although I-consider a carbon break might have 
been used here to advantage. 

The controller is of the horizontal drum type with 18 in. diameter 
drum and 32 finger contacts. It is actuated by the starting lever. 
The lever is set up for the driver in precisely the same way as in the 
case of a steam winding engine. In the mid position of the lever, 
the current is cut off and the motors electrically disconnected ; on 
moving the lever backwards or forwards the current is sent through 
the armatures and auxiliary poles of the motors for one direction 
or the other of rotation. There is an arrangement of dash pots on 
the controller which prevents the driver from throwing over the 
lever too quickly, allowing only a step by step action, but the lever 
can be brought back to the mid position instantly. ‘Fhe current 
dealt with by the controller is very small, so that sparking at con- 
troller contacts. is negligible, and а blow-out quite unnecessary. 
The resistances are of the cast metal grid type, and are contained in 
four perforated metal cases. The series parallel control is used. . 

Should the driver at any time lose his presence of mind, the various 


safety devices are: (1) The electrical overwinding gear, a form of 


knife switch actuated by the depth indicating gear. Its action is 
Р 
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to short-circuit the no voltage coil, releasing the circuit-breaker, 
which also short-circuits the brake magnet, cutting off the com- 
pressed air supply, and putting on both brakes. (2) The press- 
button switch acts in an exactly similar manner. (3) There is a 
small emergency lever adjoining the control lever, the throwing over 
of which releases the drop weight, cutting off the air and putting 
on the brakes ; the overload caused by putting on the brake opens 
the circuit-breaker. (4) The depth indicating gear also cuts off the 
air, thus braking the engine drums ; the excessive load opening the 
cireuit-breaker as in the previous case. (5) Supposing the hoist is 
working with control lever in any running position, the driver, by 
throwing either of the brake levers violently over to the “ brake 
full on " position, releases the drop weights putting on the brakes 
at the same time the control lever is thrown to the mid position, 
disconnecting the motors electrically. 

Owing to the dampness of the hoist chamber, the test on both 
armature and field windings was zero. After a few days the test of 
the field coils went up to 100,000 ohms, the effect of playing a blow- 
lamp flame on the outside of the field frame. A current at 250 volts 
from a lighting set was switched on the two field windings in series; 
this after a few days raised the field test to 300,000 ohms. The 
armatures were then treated inside the drums to a steady mild 
blow-lamp flame, until the test rose to 200,000 ohms, the two motors 
were then run in series, with all resistance in, as shunt machines at 
500 volts continually reversing, using the small starting current to 
heat the windings, and occasionally putting on an artificial brake 
load of 300 or 400 amperes. This dried both motors satisfactorily, 
giving a test of 500,000 ohms, after which the compounding and 
auxiliary poles were connected and the motors run, gradually 


increasing the speed, until both motors were in parallel across the 
full line potential. 


mounted on a metal plate with easily attached spring washers or 
clips for bonding purposes, and the equally simple arrangement for 
mounting the main fuses, the combined main switches and fuses and 
the distribution fuse boards which consists of a flat-shaped box with 
simple metal clips and spring washers inside for bonding the metallic 
armouring or sheathing of the cables. Either kind of the two 
standard types of cable can be used, the twin flat lead-covered cable 
being small, neat in appearance and easily bent into position; while 
the round armoured cable is mechanically and electrically well 
protected and easily erected for both surface and concealed wiring, 
This armoured cable can be sunk in plaster for house wiring, the 
armouring will, it is claimed, not unwind at the free ends before 


Ето. 1.—Sranparp Back Boarp IN М.Р. SYSTEM, 
DISCUSSION. 


The Presipent (Mr. С. W. В. Campbell) mentioned, in connection 
with the drying out of the various parts of the windings, that drying, if 
alternating current was available, was generally rather simpler, owing 
to the relatively easy means of obtaining large currents at low voltage 
by transformation. A test immediately on finishing such drying out 
which gave a result of so many ohms resistance to earth, did not neces- 
sarily mean that the windings were completely dried out. 

Mr. С. Е. ANbERSON : With reference to the use of blow lamps for 
drying out motors, said the use of blow lamps, together with stoves, 
added greatly to the salvation of a three-phase 80 kw. machine after 
the considerable damage brought about by а flood early last year at the 
Transvaal Gold Mining Estates at Pilgrims Rest. One of the stations 
was completely washed away, leaving only the turbine and generator 
standing; all external parts were badly twisted and damaged, and the 
generator being totally submerged in water for several days. Ав soon 
as possible а temporary cover was rigged up and the generator thoroughly 
cleaned. The possibility of drying it out by incandescent lamps was 
out of the question owing to the distance from any source of power ; 
such other methods as hot blast, &c., were also impossible, as owing to 
the weight of the machine it could not be dismantled, the crane having 
been washed away with the power house. The only hope, therefore, 
was the use of blow lamps, Premier stoves and fires. For the first three 
days Premier stoves and a wood fire were placed around the frame, and 
blow lamps in the spider of the rotor. Then the generator was run 
slowly with all the heating apparatus around the frame, and later the 
machine was short-circuited through fuses and the current increasing 
gradually to full load current. The generator ran a fortnight in this 
manner and was then put on load, gradually increasing this to full load. 
One coil gave out after it had been running a short time at full load, 
but no trouble had since arisen. This machine was supplied by Messrs. 
Siemens & Halske, and was at least 12 years old. 


bonding, and it is rust-proof, owing to its being well galvanised. 
Cables of either type, in any required size, can be used for connecting 
the main fuses or combined main switches and fuses with the distri- 
bution fuse boards, and a cable of the usual 3/22 S. W.G. size has been 
standardised for connecting the distribution fuse boards with the 
standard fittings, such as the junction boxes, ceiling roses, switches or 
wall plugs for lighting purposes, 

Fig. 1 shows a part of the back board with the two standard types 
of flexible cable in position. It indicates how the bonding arrange- 
ments are carried out in every case, a number of electrically connected 
clips being fastened together to ensure continuity. The cables are 


у 


А 
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M.P. WIRING SYSTEM. 


The tendeney of late years in electrie wiring has been towards 
simplicity, a state of things to a great extent caused by the high 
first cost of certain solid, though efficient systems, which have to a 
great extent precluded the use of electric light in small houses, 
cottages and other similar places. Many systems have been proposed 
to overcome this disadvantage of high first cost, while at the same 
time retaining the safety and efficiency of the older methods. Among 
the latest of these may be mentioned that due to Mr. S. W. Martyn, | placed in the grooves formed by the clips being turned upside down, 
of Camden Town, known as the М.Р. system, and described in the | and in the case of the armoured round cables the ends of the galva- 
following article. nised iron wires are placed in simple spring washers which are 

The М.Р. system has been devised to provide a simple, cheap and | by the same bolts and nuts which hold the overlapping ends of the 
reliable method of supply of electrical energy for lighting. 


| [ts | clips. In the case of the twin flat lead-covered cables the lead sheath 
component parts consist of two classes of flexible cables, viz., twin | is placed in the grooves of the clips and bridged over by brass plates, ? 


| 


p Fic, 2.— Метнор or SIDE ENTRY то SWITCH ов FITTING. 


4 


flat lead-covered cable and twin round cable armoured with galva- | which are also held by the same bolts and nuts. These brass plates 
nised iron wires, the simple fitting for mounting the switches, ceiling 


Lour S, have holes—one in the middle of each—which allow them to > 
roses, junction boxes and wall plugs which is an ordinary wood block ! easily soldered to the lead sheath, so as to make the х 
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thoroughly sound electrically. As many clips are used as there are 
cables to be bonded. If the clips are not all together, as in the case 
of cables entering a box from the top and bottom, the two sets of 
bonding clips are connected by a length of wire which is held at both 
ends by spring washers. The waste wire from the armouring of the 
round cables can be used for this purpose with the greatest success, 
being stapled to the wood back board as shown, and by its use there is 
the further advantage of having the full current-carrying capacity 
of the armouring throughout the system for bonding purposes. If 
necessary, double clips can be used, and this arrangement allows 
a pair of cables to enter the box side by side instead of having a small 
space between them. 


Ес. 3.——MEgrHop or Back ENTRY TO SWITCH ок FITTING. 


A standard type of bonding plate is used on thissystem to which all 
the cables are connected before the wires are led to a switch or fitting. 
Fig. 2 shows the arrangement of this plate when the connections 
are from the side, and Fig. 3 when they are from the back. The 
back plate is of the universal kind—it provides twelve distinct 
paths by which a cable may enter and the necessary tapped holes for 
the bonding screws, eight paths from the side for surface wiring, and 
four paths from the back for concealed wiring. In practice this plate 
can accommodate eight circuits, which is an exceptional case in 
actual work. It has sixteen tapped holes to provide for all possi- 
bilities, four plain holes to allow the cables to come through from the 
back, and three countersunk holes for the wood screws which hold 
it in position. The wood block is of the ordinary kind, but with a 
large recess to make room for the bonding clips. This wood block 
is fixed to the back plate by two screws, as shown, which fit into any 
pair of opposite holes not required for bonding purposes. The twin 


Ро. 4.—STANDARD TEMPLATE. 


flat lead-covered cable is fastened to the plate by a clip and screws, 
and the clip is further connected electrically to the lead sheath by 
solder, which is put in easily through a hole in the clip, as shown. 
The galvanised iron wires of the armouring of the round cable have 
their ends placed in a simple spring washer and screwed rigidly to 
the plate, the live wires in all cases being brought through the block 
in the usual way to the fitting. In the case of the back fitting, the 
armouring of the cable coming in from the back is given a quarter 
turn so as to bring the spring washer flat against the plate for 
Screwing purposes, The lead sheath is divided as shown, and the two 
portions securely clamped to the plate by a spring washer. The 
washers are then soldered. | | 

The switches and ceiling rose for use with this system are of & 
standard pattern, all the metal parts being earthed. The intro- 
duction of the wires into these fittings is facilitated by the use of the 


template shown in Fig. 4. By this means the wireman can accurately 
and quickly mark out the position of the sluts in the woad block 
where the cables enter. Having selected the pair of tapped holes in 
the back plate for holding the block (any pair not required for bond- 
ing purposes may be selected) the corresponding holes in the tem- 
plate are used for holding the block when being slotted out in the 


, usual way, a round wood file being a very convenient tool for finishing 


off when the slot is for the round armoured cable. The three 
small slots in the template are used when single cables of either 
type enter and the wider slot when they enter in pairs. This tem- 
plate is in reality a back plate with the addition of four marking-out 


slots. 


Fia. 5.—SEcTION or NEW WALL PLUG. 


In this connection mention may also be made of a special safety 
type of wall plug designed by Mr. Martyn. The essential parts of 
this are shown in Fig. 5. The terminals are sunk in the socket and 
protected, while the cord grip arrangement enables the plug to be 
easily wired, at the same time relieving the terminals of all mechanical 


stress, 


THE “BUTT” ARC LAMP. 


The development of the flame arc lamp, though great, has been 
retarded by a number of unfortunate circumstances. It was not 
until this type of lamp had been on the market for some time that 
devices were invented for lengthening the rather short burning life, 
while not until just lately have attempts been made to do without 
the complicated mechanism of the earlier lamp. 

Among the latest of these attempts, and not, we hope, one of the 
least successful, is exemplified in the General Electric Co.'s new 
" Butt" lamp. This lamp is devoid of complicated mechanism 
and clockwork parts, and is self-regulated though without regu- 
lation coils. It has one vertical and one converging carbon. The 
“ Butt " lamp is recommended for burning singly on 65 volts, two in 
series on 110 volts or four in series on 220 volts Ordinary round- 
cored carbons are used, thus overcoming the great disadvantage of 
employing special ribbed carbons. The maintenance costs are said 
to be small, while there is one pattern of lamp made which is so 
designed and constructed as to give equally good results irrespective of 
the nature of the supply and current intensity. The lamp is but 
little affected by voltage variations, and instruments for equalising 
any fluctuations are quite unnecessary. 

An important feature of the " Butt ` lamp is its simplicity and 
solidity of construction. The rods are strongly dimensioned. brass 
nickel-plated and highly polished in order to limit the friction of 
carbon guides for the feed. "The clutehed carbon is in а vertical 
position in the centre of lamp ; whilst the striking (inclined) carboa 
is under the influence of a magnet by which it can be moved laterally 
in order to strike and to form the arc. As the carbons are always in 
the same position and do not move horizontally after the arc 13 
struck, the arc chamber is very effectively sealed against the rod 
chamber, and the guide rods are, therefore, kept free from deposit. 
The clutched carbon which controls the feed touches the incom. 
bustible lower arm of the clutch lever in the economiser. This leve: 
is pivoted, and presses with its small upper arm above the lamp 
plate against the carbon. As long as the slightest weight bears on 
the incombustible arm, the lever grips the carbon sideways, thus 
relieving the fine carbon point. By progressive consumption the 
carbon becomes shorter, the pressure of the point on the lower lever 
arm decreases, and through that also the side pressure of the upper 
lever arm against the carbon becomes less and less, until finally the 
та of the carbon overcomes the break action so that it can slide 
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The fact that the point of carbon is relieved eliminates, it is claimed, 
the danger of it being broken. It forms into а longer and longer 
point, thus raising the arc away from the lower lever arm, so that 
the latter cannot be burnt. The current is interrupted by the auto- 
matic discharge of the clutched carbon when consumed down to a 
small stump. 

_ All lamps are fitted with conical-shaped inside globe, the use of 
which prevents, it is claimed, the outside globe from becoming dirty, 
and thus effects a considerable saving in time and labour by dispen- 


Loxe HOUR “ Burr” FLAME Anc LAMP. 


sing with the necessity for cleaning, sometimes a very complicated 


operation. This inner globe in no way affects the light intensity. 


as there is no light absorbing deposit on same. The outside globe is 
closed, and the air is admitted through the openings at the upper 
brim, passing between the inside and outside globe and rising past 


the ash tray into the inner globe up to the arc, forcing the fumes and 


deposit which form here through the high corona, directly into the 


ор п. 

The “ long hour ” lamp, which is mostly used for street lighting and 
long distance radiation, is provided with diop- 
tric inner globe, by means of which a great 
lateral reflection is produced in order to 
obtain homogenous widespread lighting of 
the ground. There is only one universal 
pattern of ‘‘ Butt" lamp for each length of 
carbon. The same lamp can be used for 
cither direct, alternating or rectified current, 
and has only to be fitted for the respective 
diameter of carbons, which, of course, varies 
according to the nature and intensity of 
current. For this it is merely necessary to 
alter the carbon holders and carbon guide 
plates—an operation taking not more than 
a few minutes. 

Numerous attempts have been made since 
the advent of the flame lamp to produce a 
satisfactory pattern giving long burning hours, 
and owing to the great simplicity of feeding 
arrangements in tho ‘* Butt" double carbon 
lamp, and to entire absence of complicated 
clock work and regulating mechanism, the 
existing difficulties have, it is claimed, been 
overcome and a really safe and practical flame E " 
lamp for long burning has been obtained. SHORT HOUR “ Burr 
With the “ Butt” double carbon lamp from 32 Lamp. 
to 38 hours’ burning are obtained without any 


special attention being necessary, thus providing a sure means of 
keeping labour expenses down to a minimum. Contrary to other 
similar types with clock work and other mechanical regulations, the 
“ Butt”? double carbon lamp switches the arc from the first carbon 


pair to the second and from the second carbon pair to the first ; 


this change occurring absolutely automatically as soon as the re- 

spective pair of carbons has been consumed, without any inter- 
‘ruption whatever of the light. This is an exclusive feature of 

the “ Butt" double carbon lamp, and entirely overcomes the 
necessity for the hitherto complicated arrangement of using carbons 
of different lengths according to seasons. It will be appreciated 
what an enormous saving in trimming and carbon costs is effected by 
this arrangement. This lamp is principally recommended for the 
lighting of railway stations, railway lines, large open spaces, streets, 
exhibition grounds and halls, large workshops, &c., and can be used 
like all other ** Butt " lamps for both direct and alternating current. 
Two arcs can also be run in series and burn simultaneously. The 
illustrations show the interior and exterior of the “ long hour " lamp 
and the exterior of the “ short hour " lamp. 


THE BRUSSELS EXHIBITION FIRE. 


The cause of the disastrous fire at the Brussels Exhibition is as 
much 4 mystery as ever, and we doubt very much whether the 
official inquiry, which is now being prosecuted, will definitely clear 
the matter up. The past week has witnessed no further attempt on 
the part of the daily papers or the gas journals to affix the blame 
upon the electrical installation, so we may regard the old bogey as 
being dispelled. A vast amount of work, however, has been carried 
out during the week by the British Commissioner and his staff. 
Arrangements have been completed for the re-opening of the British 
exhibit section in the Salle des Fetes, and visitors to Brussels during 
the remaining months of the Exhibition will be given an opportunity 
of seeing duplicates, at any rate, of many of the original exhibits, 
The Earl of Lytton presided at а special meeting of the Royal Com- 
mission for the Brussels, Rome and Turin Exhibitions which was held 
on Saturday last, and at which it was made known that the Treasury 
had made a grant towards the continuance of the British section, 
provided that adequate response from the exhibitors was forth- 
coming. Since this announcement upwards of 100 applications for 
space in the new section have been received and the exhibits will be 
sent to Brussels with every possible despatch. In this latter con- 
nection it is of interest to note that the John Cockerill line, which 
runs steamers between Tilbury and Ostend, has placed its freight 
service at the disposal of British exhibitors free of all charge. This 
generous action should materially assist towards the re-opening of 
the section. 

So far as the scientific instruments are concerned, most of these 
were of special design and cannot be entirely replaced forsome little 
time. The manufacturers, however, are being asked to send photos 
and technical descriptions, which will answer the purpose in the 
meantime, 

In the new section the utmost precautions are being taken against 
fire. Messrs, Mather & Platt arc supplying a Grinnell sprinkler 
installation, and Merryweather & Sons a modern steam fire engine. 
A special fire brigade will also be organised for the section. In com- 
pany with the British section the Belgian exhibits are being restored. 

It may be noted that of the total area of the Exhibition, viz, 290 
acres, only 10 acres were affected by the fire. 


Emergency Electric Lighting for Ships.— According to the 
“ Electrical Review and Western Electrician " the steamship 
“ Alabama ” of the Goodrich line, which runs between Chicago 
and Muskegon, has recentlv installed an interesting system 
of emergency electric lights which are furnished with current 
from a storage battery. These lights have been installed to 
provide illumination in the corridors and on the stairways In 
case of an accident to the generating apparatus, while, in case 
of the sinking of the vessel, lights would be available to aid the 
passengers in making their escape even after the hull of the 
boat had sunk some distance into the water. In order to 
provide illumination as long as possible in case the boat should 
sink, the battery has been placed at the highest point of one of 
the upper decks. The storage battery in use 13 composed of 
96 cells in glass jars, having a rated output of 4:5 amperes 
for eight hours. This battery will supply current for 10 hours 
on one charge for 25 4c.p. 110-volt carbon lamps which are 
in use in this installation. The battery is charged during 
the day, and at night, after the generators stop running, 
the lights used on decks, in halls and stairways are supplied 
with current from the battery alone. This system, it is claimed, 


provides a reliable source of lighting which is always available 
1n case of accident. 
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BOARD OF TRADE RULES FOR PROVISIONAL ORDER 
APRLICATIONS. 


The Board of Trade have issued, in pursuance of sec. 5 of the 
Electric Lighting Act, 1882, a revised set of rules with respect to 
applications for provisional electric lighting orders. The following 
extracts give all important changes in the rules :— 


(I.) Every application must be made by memorial addressed to the 
Board of Trade, headed with short title, description of objects, &c., and 
the memorial must be lodged by December 21st. 

(11.) In October or November applicants must publish notice of their 
intended application by advertisement, and this must contain, in addi- 
tion to the particulars hitherto required as to objects, address and 
description of applicants, &c., the following information : 7.—(a) In the 
case of a provisional order to authorise the compulsory acquisition or the 
use of land for a generating station, a description of thatland.* (b) In the 
case of a provisional order relating to the purchase of a generating station, 
mains or other works used solely for supplying electricity within the 
districts of two or more local authorities, but not situated within any of 
those districts, a description of the position of the generating station, 
mains or other works to be purchased. (c) In the case of а provisional 
order for the constitution of a joint committee or joint board, the basis 
upon which representation on, and the financial requirements of the joint 
committee or joint board and the contribution to the common fund by 
the constituent authorities are to be provided for. 

(III.) Where a company or person applies for a provisional order for a 
district, and the local authority waives its right to receive (under sec. 4 (1) 
of the Electric Lighting Act, 1882) notice of intention to apply for an 
order, the waiver must be proved in the same manner as the consent to 
an application by a local authority. 

(IV.) Any local authority, company or person intending to apply for a 
provisional order to authorise the distribution of electricity must, on or 
before November 1st in the year in which the application is made, give 
notice of their intended application to every company or person autho- 
rised under statutory powers to distribute electricity within the area to 
which the proposed application relates; and any local authority, com- 
pany or person intending to apply for a provisional order to authorise 
the supply of electricity in bulk must, on or before the said date, give 
notice of their intended application to every local authority, company 
or person authorised under statutory powers to supply electricity in 
bulk or to distribute electricity within the area to which the proposed 
application relates. 

(V.) In the case of a provisional order to authorise the compulsory 
acquisition of land for the purpose of a generating station, the applicants 
must on or before December 15th serve a notice on the owners, lessees 
and occupiers of all lands intended to be so acquired. Notice should be 
in the form set out in the schedule to the rules. 

(УТ.) On or before December 15th, in the year application is made for 
& provisional order to authorise the compulsory acquisition or use of land 
for the purpose of a generating station, applicants must serve notice upon 
the local authority of the district and upon all owners and Jessees of land 
situate within 300 yards of the land proposed to be acquired or used. 

(VIL) Notices must be in writing and must be served by leaving 
кате at the offices of the local authority or company. or at the address 
of the peraon on or before the day prescribed, or by forwarding same by 
post in a registered letter, so that same would in ordinary course of post be 
delivered on or before that date. 

(УШ.) An application for a provisional order to authorise the distri- 
bution or the supply in bulk of electricity (other than an application from 
the local authority of the district). or the breaking up of roads outside the 
applicant's area of supply, will not be entertained unless proof of the 
consent of every local authoritv within the districts in which the roads 
are situate to the grant of the order, or where such consent has been 
refused a request from the applicants asking the Board of Trade to dis- 
pense with the consent and giving the reasons for such request, must be 
deposited with the Board on or before February 22nd. 

(X.) In regard to the deposits to be made at the Board of Trade on 
or before November 30th, the following are additional rules :— 

In the case of a provisional order relating to the purchase of a generating 
station, mains or other works used solely for supplying electricity within 
the districts of two or more local authorities. but not eituated within any 
of those districta, the applicants must deposit at the office of the Board of 
Trade a map (of not less than 6 in. to a mile) showing the area of supply. 
position of generating station, mains and other works to be purchased. 

In the case of a provisional order for the constitution of a joint com- 
mittee or joint board the applicants must deposit at the office of the 
Board a similar map showing the districts or parts of districts in respect 
of which the joint committe? or joint board is proposed to be constituted. 

In the case of a provisional order to authorise the compulsory acquisition 
or the use of land for the purposes of a generating station, the applicants 
must deposit at the office of the Board a plan of the site of the land and, 
in the case of compulsory acquisition, a book of reference. The plan 
EOS ыы Мо сы Lg RA QUEMAR GN Сз. 


* At the time of proving the publication of the notice, the Board of 
Trade will require proof that at the date of the first publication of the 
notice no part of the land proposed to be compulsorily acquired belonged 
to any gas or water undertakers and was used or authorised to be used 
by them for the purposes of their undertaking. (See sec. 24, Electric 
Lighting Act, 1909.) 
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must be on a scale of not less than } in. to every 100 ft., and must have 
shown thereon any building, yard, courtyard, land within the curtilage 
of any building, and any ground cultivated as a garden. The book of 
reference must contain the names of the owners, lessees and occupiers 
of all lands and houses proposed to be taken compulsorily and must 
describe such lands and houses respectively. It must also contain the 
names of the owners or reputed owners and lessees or reputed lessees of 
land situate within 300 yds. of the land upon which the generating 
station is to be constructed. — | 

The applicants must also on or before November 30th deposit a copy 
of the advertisement and of the said maps or plan and book of reference 
for public inspection at the office of the clerk of the peace for every county, 
riding or division, and at that of the local authority of every district to 
which the application'relates, (In the case of a provisional order relating 
to the Administrative County of London, the deposit of the maps, plan 
and book of reference must be at the office of the London County Council.) 

(XL) In regard to the draft order, where the application is other than 
for the constitution of a joint committee or joint board, the draft must 
contain (amongst other things) a description of the proposed area of 
supply (if any), and; in the case of а provisional order authorising the 
supply of electricity in bulk, a description of the roads, railways and 
tramways along the route along which electric lines are to be Jaid for 
giving the supply, and in the case of a provisional order authorising 
the compulsory acquisition or use of land for a generating station a 
description of such land. RUE 

In the case of a provisional order to authorise a supply of electricity 
at any point within an aren to be used for purposes incidental to the 
working or lighting of a railway, tramway or canal (other than haulage 
or traction or the lighting of vehicles or vessels) partly within and partly 
without that area, а description of the railway, tramway or canal, the 
names of the districts in which the electricity is to be used and a state- 
ment of the purposes for which the supply is to be given. 

In the case of a provisional order relating to the purchase of a generating 
station, mains or other works used solely for supplying electricity within 
the distriets of two or more local authorities, but not situate within any 
of those districts, a description of the gencrating station, mains or other 
works to be purchased, and a list of the districts to which clectricity is 
supplied therefrom. 

In the case of a provisional crder for the constitution of a joint com- 
mittee or joint board the draft order must also contain : (a) A description 
of the purpoaes for which the committee or board is to be constituted ; 
(b) provisions for constituting the committee or board, for the appoint- 
ment and removal of members, and for the mectirgs of the committee or 
board; (c) provisions (1) relating to the financial arrangements between 
the proposed constituent authorities, (2) for the appointment and re- 
muneration of officers, and (3) for settling differences between the com- 
mittee or board and any of the constituent authorities ; (d) provisions 
as to audit of accounts; and (6) provisions for adapting the provisions 
of the Electric Lighting Acts, 1882 to 1909, or any provisional order in 
force in the area of supply or any part thereof te the case of the com- 
mittee or board proposed to be constituted. 

(ХИ.) With regard to the deposits which must be made with the 

Board of Trade when lodging the memorial, the following are additional 
requirements :— 

[n the case of a provisional order relating to the purchase of a generating 
station, mains or other works used solely for supplying electricity within 
the districts of two or more local authorities, but not situate within any 
of those districts, а list of the local authorities within whose districts 
the generating station, mains and other works are situate. 

In the case of a local authority, in addition to the particulars required 
by the existing rules, a statement showing that a definite scheme (includ- 
ing an estimate of the cost) for the sup ply of electricity has been prepared 
and considered by the local authority, and a report by an electrical 
engineer on the proposed scheme. 

In the case of a provisional order for the constitution of a joint com- 
mittee or joint board there must be deposited with the memorial (in 
addition to such of the deposits hereinbefore specified as are applicable) 
the fcllowing particulars: (g) The rateable value of each of the districts 
of the proposed constituent authorities; (Л) the amount of indebtedness 
and the burrowing powers of each of the proposed constituent authori- 
ties; (7) the amount of the rates in the pound in the district of each of the 
proposed constituent authorities; ()) a statement showing (where the 
proposal is not for the combination of existing undertakings actually 
worked) that a definite scheme (including an estimate of the cost) for 
the supply of electricity has been prepared and considered by the pro- 
posed constituent authorities and also a report by an electrical engineer 
on the proposed scheme; (А) а statement of the proportions in which 
the cost is to be defrayed by the proposed constituent authorities; and 
(l) а copy of any agreement between the proposed constituent authori- 
ties relating to the application. а 

In the case of an application other than Бу а local authority for ап 
order to authorise the breaking up of roads, &c., outside the area of supply 
to enable electricity to be brought into that area from a generating sta- 
tion outside that area, there must also be deposited a list of the local 
authorities in which the roads, &c., are situate and a list of the roads, 
railways and tramways, and if the applicants are a company incorpo- 
rated under the provisions of the Companies’ Acts, a copy of the Memo- 
randum and Articles of Association. | 

The fee has been fixed at £35 (instead of £50 hitherto required), and 
must be paid to the Accountant-General of the Board of Trade. 

The rules also provide for deposits of copies of the draft order at cer- 
tain offices in London and the provinces, and with the London Count 
Council where the draft order atfects the London area, ч 
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(ХХ.) In any case where the Board of Trade refuse to grant a pro- 
visional order tb authorise а supply of electricity in bulk, on the ground 
that the matter ought to be dealt with by private bill, and the applicants 
intend to proceed by private bill, the notice required by sec. 4, sub-sec. 2, 
of the Electric Lighting Act, 1909. informing all opponents of that inten- 
tion, must be served by being addressed to each opponent or his parlia- 
mentary agent or solicitor within 14 days from the date of the Board's 
refusal to grant the provisional order. 


$ The form of notice to landowners and others is set out in a schedule to 


the Rules. 


| PACIFIC CABLE BOARD. 


The report and accounts of the Pacitic Cable Board for the year 


ended March 31, 1910, are just issued, as ordered by the House of 
Commons on July 20th. 


Traffic receipts for the year were £115,735. 75, 3d., less £4,269. 183. 9d. 
payment to the Atlantic companies for work done in the United Kingdom 
in connection with the Board's traffic; leaving, therefore, £111,465. 8s. 6d., 
which, with interest on deposits (£40. 163. 8d.) and refunds (£217. 133.) 
brings the total to £111,723. 18s. 2d. Ordinary expenditure came to 
£03,767. бх. 9d., leaving £17,956 available for reduction of the amount 
(£77,544) contributed annually for interest and sinking fund on the capital 
advanced by the National Debt Commissioners. The amount payable 
by the Governments associated in the Pacific Cable enterprise is thus 
£50,588, against £60,888 for the previous vear. ‘Phe Board's contribu- 
tion to the redemption fund in 1909 was £1.300 more. ‘Trafic receipts 
for the year show the small increase of £403. The real increase was, 
however, considerably larger, as, owing to accidental delay in transfers to 
the Board's account by the Governinents of Australia and New Zealand, 
£2.211 which should have been credited to the revenue for 1909-10 was 
not brought to account until after March 31st. But. for this, the 
revenue would have exceeded that of 1909 by £2,614, and would have 
been £1,534 in excess of the estimate. In the miscellaneous receipts 
there was a falling off of £1,773, those of 1908-9 having been swollen by 
the sum received for a charter of the © Iris " (£1,339). 

Expenditure for the year shows a net decrease of £2,668, the principal 
saving (£5.343) being ship's salaries and expenses. There was a reduc- 
tion of £1.000 in amount carried to renewal account, the annual charge 
for which reached in the year £30,000, the figure at which it will for the 
future stand. There was an increase of $353 on head office expenses 
due to ordinary increments of salaries and to the addition to the staff 
of a special canvasser for London and the provinces, and another for 
Germany ; and an increase of £3,221 for cable stations (salaries and 
expenses). 

The preliminary forecast of revenue and expenditure for the year 
ending March 31, 1911, prepared December 6, 1909, was : Traffic revenue 
£128,000; renewal fund £30.000, working expenses £84,702. excess 
£13,298, total £128,000. The large increase in the estimate of traffic 
revenue and of working expenses is due to the new arrangements for the 


working of the Canadian land lines between Montreal and Vancouver. 


The Board, after full consideration, came to the conclusion that much 
could be done to minimise land line troubles if it could take into its own 
hands the working of the lines between Montreal and Bamfield. Accord- 
ingly, after obtaining sanction of all Governments interested, it entered 
into an agreement with the Canadian Pacific Railway to lease for five 
years the exclusive use of a copper wire between Montreal and Bamtield, 
the company to maintain it in good condition, and the Board to provide 
the statf necessary to work the line and to retain for itself such portion of 
the tolls as have hitherto been paid over to the railway company. This 
arrangement will keep а clear passage for the Board's traffic, and obviate 
any risk of delay from congestion of ordinary traffic over the lines of the 
company; it will allow of the adoption of the European system of sig- 
nalling, which involves much less risk of error in transmission than does 
the American Morse system, and will enable the Board to make and en- 
force regulations of its own for early notification of any breakdown in the 
lines, and for the prompt diversion of messages to other routes, so as to 
avoid any serious dclay in their reaching their destination. 

For JL months of the year under review the Pacitie Cable worked 
without interruption, and no repairs were required. But at the beginning 
of March last a break occurred—the first since the cable was laid in 1902— 
about 3 knots from Doubtless Bay station, and caused a total interrup- 
tion of communication on the New Zealand Norfolk Island section for 
five days. During this period, messages to and from New Zealand were 
sent round by Sydney, but nevertheless a certain amount of traffic was 
diverted to the Eastern route with consequent loss of revenue to the 
Board. The injury to the cable was caused by chafing on rock, and was 
promptly and efficiently repaired by the Board's repairing vessel. 

The health of the staff has been good throughout the year, and the ser- 
vice rendered by them has continued on the high level of efficiency and 
zeal which has characterised it in previous years. 

In deference to the opinion in favour of a cheapening of cable rates for 
Press messages the Board offered to reduce by one-half. its charge on 
Press messages between Australasia and Vancouver, provided the Aus- 
tralian and New Zealand Governments would do the same, and so allow 
of a reduction from 15. to 94. per word of the total charge between the 
United Kingdom and Australasia. Those Governments at once gave 
their assent, and the new rates were brought into force as from August 1, 


1009. The effect of the change has been to increase substantially the 
amount of Press (гаће carried by the Pacitie Cable, 


LEGAL INTELLIGENCE. 


Wentworth & Co. v. Dean's Rag Book Co. 


In the City of London Court, on Tuesday, before Judge Lumley Smith, 
K.C., plaintiffs claimed two guineas for supplying and fixing а number 
of tantalum lamps as an advertising device.  Plaintiffs said defendants 
wanted electrical apparatus fixed with tantalum lamps for the purpose 
of putting it in a fountain. For that purpose the lamps had to be 
watertight. On Dec. 9, 1909, plaintiffs fitted the apparatus and soon 
afterwards had a complaint because defendants broke the tip of one of 
the bulbs. After Christmas the water again came in and someone had 
unscrewed one of the lamps. All the complaints were satisfied until 
April when a complaint was made that the rings were not of the right 
size, Some clips were put on the rings to see if that would suit defendants. 

Judge LvMriEY SMITH said that the lamps were very delicate and 
would not stand shaking. 


Evidence was given that defendants had expressed their approval of 
the lamps. 

For the defence, it was said that the lamps had never worked satis- 
factorily. Water got into the lampa, causing a short-circuit, and that 
caused the apparatus to fail. They wanted a practical article to be 
sent to Manchester and other parts of the country as it was to be used 
as an advertising device, books being put in the windows of their cus- 
tomers and water played on them to show that they would not be 
damaged by water. They had had to get the device supplied by other 
electricians, who had given them every satisfaction. 

Judge LUMLEY SMITH said he thought the work was experimental and 
had never been satisfactory. Judgment for defendants, with costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the vacant position of assistant lec- 
turer in the physics department of the Technical College, Sunder- 
land. Commencing salary £150 per annum. Particulars from the 
assistant clerk to the Education committee (Mr. Herbert Reed). 


15, John-street, Sunderland. Applications by Sept. 10. See also an 
advertisement. 


An experienced electrical engincer is wanted for the north of 
England. Applicants must Бе conversant with latest practice in 
application of electric power to steel works, rolling mills, &c.. and 
must have had experience in negotiating for and carrying out lange 


contracts for the installation of electrical equipment. See an 
advertisement. 


A designing engineer is required Бу a leading firm of turbine 
machinery makers. See advertisement. 


A first-class fitter-erecter is required, with experience of high-speed 
electric machinery and of general engincering. See advertisement. 

A sub-station attendant is wanted for h.t. three-phase and М. 
direct-current railway plant in London. Зее advertisement. 


The Council of the University of Birmingham invite applications 
for the appointment of assistant lecturer and demonstrator in elec- 
trical engineering. Stipend £150 per annum. Applications to the 
secretary, Mr. Geo. H. Morley, by Sept. 17. 


Applications will be received until Sept. 10 for appointment to 
the Henry Overton Wills Chair of Physics at Bristol University. 
Salary £600 per annum. Particulars from the Registrar. 


A professor of engincering is required for the University of Queens: 
land (Australia), Applications in duplicate to the Agent-General, 49, 
Strand, London, W.C., by August 31. 


An assistant professor of mechanical engineering is required fot 
the Heriot-Watt College, Edinburgh. Salary £225 per annum. 
Particulars from the Principal, and applications to the Clerk, 20. 
York-place, Edinburgh, by Sept. 3. 


Wandsworth (London) Guardians require an engineer and an 
assistant engineer. Salaries £2. 17s. 8d. and £2. 2s. per week 


respectively. Applications to ilie Clerk, St. John's Hill, S.W. by 
Oct. 31. 


Mr. Е. E. Saunders, tramway manager at Maidstone. Ваз resigned, 
to take up an appointment with Messrs. Balfour, Beattie & Co. 


EDUCATIONAL NOTICES. 

King’s College (University of London).—In the Faculty of Eng" 
neering complete courses of study, extending over three ог four 
years, are arranged in civil, mechanical and electrical engineering 
for the engineering degrees of the University of London and for the 
diploma and certificate of the College. There will also be special 
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courses of advanced lectures on “ Internal Combustion Engines " 
and ‘‘ The Theory and Practice of Construction.” The entrance 
day for new students is Tuesday, Oct. 4. 


University of Manchester.—4A prospectus giving particulars of 
the lecture and laboratory courses in physics, preparing for both 
the ordinary and honours degrees, will be forwarded on application 
to the Registrar. 


University of Bristol.—At this university complete courses of in- 
struction in electrical, mechanical and civil engineering are given, 
and also instruction in the evening classes. The 1910-11 session 
in the faculties of arts, science and medicine will commence on 
Oct. 3, and in the faculty of engineering on Sept. 13. Particulars and 
prospectuses from the registrar, Mr. James Rafter. 

A Merchant Venturer's rescarch scholarship of the value of £50, 
tenable for one year, in the faculty of engineering of the Universitv, 
which is provided and maintained in the Merchant Venturers' 
Technical College. has been awarded to Mr. Harold Heaton Emsley, 
B.Sc., Bristol (with first-class honours ia mechanical engineering). 

Armstrong College, Neweastle-on-Tyne.— The next session com- 

mences on Sept. 26. The matriculation examination takes place on 
Sept. 20.23. "There are full courses of instruction in mechanical, 
marine, civil and electrical engineering. naval architecture, mining, 
metallurgy, agriculture, pure science, arts and letters. Particulars 
from the secretary, Mr. Е. H. Pruen, M.A., Armstrong College, New- 
castle-on- Tyne. 
' University of Birmingham.—The session 1910-11 commences on 
Monday, Oct. 3. The full courses in the engineering department 
extend over four years, and students who enter after matriculation 
and who pass successfully the examinations at the end of each year 
will be entitled to the degree of Bachelor of Science in the branch 
of engincering to which they devote themselves. The technical 
engineering classes include leetures on the strength of materials, 
theory of steam, gas and other heat engines, hydraulics, machine 
design, strength of structures and distribution of power, design of 
tools, prime motors, dynamos, &c. "The courses in civil engineering 
cover à wide range. Lectures and demonstrations are given on all 
branches of electrical engineering and the electrical laboratory work 
comprises the testing of c.c. and a.c. machinery, instruments, meters, 
lamps and batterics and insulation and magnetic testing. The 
courses also include mathematics, physics, chemistry, geology and 
metallurgy. Syllabus, &c., from the Secretary. 

University College of North Wales (Bangor).—In October a syste- 
matic course of instruction in electrical measurements and practical 
electricity for students proposing to enter the profession of electrical 
engineering will be commenced. The physical laboratory is well 
equipped for experimental and research work. The course extends 
over two sessions. Prospectus and further information may be 
obtained from the secretary and registrar, Mr. J. E. Lloyd, М.А. 


Northampton Polytechnic Institute (London).-—Full day courses 
in the theory and practice of mechanical and electrical engineering 
and electro-chemistry will commence on Monday, Oct. 3. 

The courses in mechanical engineering include specialisation in auto- 
mobile and aeronautical engineering, and those in clectrical engineering 
include specialisation in radio-telegraphy. The entrance examination 
takes place on Sept. 28 and 29. Three entrance scholarships of the value 
of £52 each will be offered for competition at the entrance examination. 
The courses include periods spent in commercial workshops and extend 


over four yeara. They also prepare for the decree of B.Sc. in engineering. 


at the University of London. There ave full and part time courses in all 
branches of technical opties. Particulars as to fees, &c., can be obtained 
at the Institute, Clerkenwell, E.C., or on application to the principal, 
Dr. R. Mullineux Walmsley. 
н City and Guilds of London Institute.— The entrance examinations 
of the City and Guilds Central Technical College, Exhibition-road, 
S.W., and the City and Guilds Technical College, Finsbury, E.C., 
are held in September, and the sessions commence in October. 
Both institutions provide courses of instruction in engineering, 
chemistry, mechanics and mathematics, &c. Particulars of entrance 
examinations, scholarships and courses of study may be obtained 
from the respective colleges or at the head offices of the Institute, 
Gresham College, Basinghall-street, London, Е.С. The Central 
Technical College is intended for higher technical instruction for 
day students not under 16 years of age, preparing to become civil, 
mechanical or electrical] engineers, chemical or other manufacturers 
and teachers. The college is a school of the University of London, 
and forms the engineering section of the Imperial College of Science. 
The courses of the study for the associateship of the Institute cover 
& period of three years. 
_ The City and Guilds Technical College at Finsbury (London, Е.С.) 
is designed for day students preparing to enter engineering and 
chemical industrics and for those who have already served an 
apprenüceship and also for evening studente. The day courses in 
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mechanical or electrical engineering cover two years and those in 
chemistry three years. 


Glasgow and West of Scotland Technical College.—The day classes 
begin on Tuesday, Sept. 27, and the evening classes on Thursday, 
Sept. 22. "The diploma of the College is granted in civil, mechanical 
and electrical engineering, mining, naval architecture, chemistry, 
metallurgy, mathematies and physies, building and textile manu- 
factures. Тре courses of study for the diploma usually extend over 
three sessions, and holders of the diploma are eligible for the degree 
of B.Sc. in engineering of the University of Glasgow after attendance 
for at least one session upon prescribed University classes. Рге- 
liminary examinations begin on Sept. 19. There are new and well. 
equipped laboratories in the departments of physics, chemistry, 
mechanics, motive power and electrical engineering, &c., and facili- 
ties are afforded for research. Copies of calendar (price Is. 4d.) and 
prospectus (gratis) can be obtained from the Secretary. 
^. We have received a copy of the college calendar for 1910-11 which 
gives full particulars of the courses of instruction in engineering, naval 
architecture, &c., including evening class arrangements. The electrical 
engineering course extends over three years and is designed to give a 
sound training in the theory of electricity as well as in the fundamental 
principles underlying the construction and use of all apparatus required 
in the generation, distribution and use of electric currents. The “ Sir 
John Pender” bursary has been awarded to Frank T. Gerstenberg for 
the 1910-11 session. The calendar also contains sets of examination 
questions, particulars of scholarships and bursaries, &c. The price is 
ls., post Нее Is. 4d. 

South-Western Polytechnic Institute (London, S.W.)—At this 
Institute a complete three years’ course in electrical engineering is 
held during the day, and a four years' course in the evening. Courses 
of lectures and practical work are given in a number of subjects, 
including elementary, intermediate and advanced electrical engineer- 
ing, electrical design, instruments and lamps, alternating and poly- 
phase currents, wiring and fitting, and the calculus for engineers. 
Particulars from the Secretary, Manresa-road, Chelsea, S.W. 


BRITISH NOTES. 


Aldershot.—The Council have obtained sanction to a loan of 
£2,300 for extensions of their electricity supply undertaking. 

£770 for defraying excess expenditure to March 31 last and for a coal 
shed and mechanical stoker (loan repayable in 10 years), £1,200 for 
prospective expenditure on mains (25 years), and £330 for services 
(15 years). 

Barnstaple.—In order to pay off an overdraft of £1,078 on the 
electricity works and to provide for some extensions of mains, &c., 
the Council have decided to apply for sanction to a loan of £1,970. 


Belfast.—The Tramways and Electricity committee has adopted 
a suggestion of the chairman (Sir R. Anderson) to hold an exhibition 
of electric motors, lamps, electric light fittings, &c., in the Ulster 
Hall. The city electrical engineer (Mr. T. W. Bloxam) has been 
instructed to report on the matter at the next meeting.' 


Blackrock (co. Dublin).—The Council have asked the Board of 
Trade not to revoke their electric lighting order for another 12months, 


Brumby and Frodingham.— А special meeting of the Council will 
consider a scheme for the electric lighting of the streets at a cost of 
£1,100. 


Bury St. Edmunds.— An inquiry was held here on Wednesday into 
the application of the Corporation for sanction to borrow £1.463 for 
an additional 200 kw. generating set, a feeder main, &с. 


Dartford.—The Council have applied for sanction to a loan of 
£10,000 for additional generating plant at the electricity works and 
of £1,000 for feeders and distributors. 


Electric Power in Waterworks Construetion.—The '' Glasgow 
Herald" gives some interesting particulars of the scheme for aug- 
menting the water supply of Glasgow by the addition of Loch 
Arklet watershed to the existing catchment basin of Loch Katrine, 

The new scheme is designed to provide an additional supply of 10 
million gallons per day, and an interesting feature of the undertaking is 
the hydro-electric power scheme of the contractors (Messrs. Brand & Co.) 
for the driving of all the machinery required on the work. Not a single 
steam crane is in use on the workings. After careful surveys it was 
decided to tao the Arklet Water at а point rather more than a mile inland 
from Loch Lomond. From this point the water is led in steel riveted 
flanged pipes (21 in. diameter) along the south side of thé burn round the 
steep hillside to a point 310 ft. above the level of Loch Lomond, and 
immediatelv over the site selected for the temporary jetty. Here the 
head race pipe terminates, and the water is transferred to the heavy 
pressure pipes, 16 in. in diameter, which are laid down the side of the 
hill to the power house on Loch Lomond-side. The pipe has two 
branches as it enters the power house, to cach of which is attached a 
pelton wheel of 135 в.н.р., and these again drive two compound-wound 
d.c. electric generators of 80 kw. each. Current is generated at a pressure 
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of 550 volts. The effective hydraulic head is 300 ft., and either or both a bill in Parliament giving power to local authorities who own elec- 
pelton wheels can be operated according to the power required. When tricity undertakings to supply, let for hire, fix, &c., fittings and wires 
working at full load about 650 cubic ft. of water per minute is used. А | on consumers’ premises, The member for the b n lias bee 
very efficient type of governor has been fitted to the turbines for controll- ked to А th bill d ihe Co : +1 will Е pus e 
ing their speed. Іп order to provide an ample supply of water during the аз иррог е p оиву nancial support 
dry seasons the contractors have built a dam across the outlet from Loch | towards the expenses of the promotion up to £25. 

Arklet into the burn. The electricity is conveyed by overhead cables Belfast Corporation have also decided to support the Bill and to 
over the hillside to the works at the dam and tunnel, where it supplies | make a grant (not to exceed £20) towards the expenses. 


a ae ae si T о о р of bs en Neweastle-on-Tyne.— The Assessment committee have now 

| s ге electricity. e distance from the powe Же 

station at Loch Lomond to the tunnel workings is nearly six miles. phi 9 ee = poss entot ue aT ae ate ч 

The problem of transport was solved by constructing an aerial eleetrically- а А eo nS Pes 

driven ropeway from Loch Lomond-side to the water-works, А pier to the Quarter Sessions against the assessment will be withdrawn. 
The Tramways committee have under consideration the question 


was built on Loch Lomond-side and on it one terminal of the aerial rope- à ape 
way was placed, the other terminal being situated within a short distance | of adopting the railless trolley system of traction in the Heaton, 
Gosforth and Benton districts. | 


of the new dam. The length of the ropeway is 13 miles, and it runs 
Не fom the jetty to the dam At the highest point | P.O, and National Telephone Co.'s Stai. On Monday, the Рон. 
Lomond, and from that point it descends into the Arklet Valley. mister Generali Mr Ho amuri stated ш ix there nad ату appeared 
The ropeway consists of two fixed burden ropes running parallel to one я НЫ paragraph dealing with the transfer of the 
another and supported on steel lattice-work standards having projecting business of the National Telephone Co. to the Post Office, which 
aims at the top. These arms are fitted with c.i. saddles for supporting | Would take place at the end of next year—perhaps one of the most 
the burden ropes. The heavier of the two ropes, which is 11 in. in dia- | gigantic industrial undertakings that had ever been effected in this 
meter, forms the track for the loaded skips coming from the jetty, while | country. . The paragraph stated that at that time the whole body 
the empty skips return on the smaller (1 in. diameter) rope. One end of | of men and women now employed by the National Company would 
s nn rope is e to the jetty and the no du 2 m be temporarily unemployed, but that the Postmaster-General had 
inloading station at t ie dam is passed over a pulley and supplie wit ' | undertaken to find places for about half of them with the Post 
suitable tightening arrangement. To the heavier rope a weight of 26 Off : : 
tons is attached, and to the lighter one a weight of 16 tons. These ce, and that the oldest employés of the National Company would 
weights are free to move up and down in a specially constructed pit. be taken on first. That paragraph was a totally incorrect assertion, 
The tightening arrangement keeps the proper amount of tension on both | which would give cause for anxiety to many thousands of homes. 
burden ropes independent of any stretching that may be caused by the | The whole staff of the National Company, with a few exceptions 
weight of the load or any expansion or contraction due to changes of | already announced and upon lines which had been well under- 
temperature, Immediately underneath the burden ropes is the endless | stood by the Telephone Company's staff, would be transferred 
hauling rope, which conveys the load. This rope, which is of lighter | to the service of the Post Office. The preliminary arrangements 
section, passes round the driving drum at one end, and the tension drum | Were ола Actively prodeedi No ehange of poliev had been 
at the other. The carriers of the skips are fitted with a special device, decided y d "d f b ng. odifi Е P lines alread 
which automatically grips the moving rope as it leaves the station, and in "pon ano uere nat een TID апо Шешшу 
lets go on entering the station at the other end. There are 22 standards announced under which the staff would be transferred to the service 
over the 11 miles of line, of which the highest is 35 ft. The longest span of the State. 
Personal.—“‘orrection.—With reference to a personal note on 

page 662 of our issue of July 29, we are informed that Mr. Arthur 
Greenwood, who has been appointed a director of the North-Eastem 
Railway Co., is not connected with Greenwood & Batley (Ltd.) 


between standards is 950 ft. The repe-way is driven by a 55 m.H.P. 
electric motor and is capable of carrying 50 tons per hour in single loads 
of 2 tons each. The plant was supplied by Messrs. A. Bleichert & Co. 
and erected by Messrs. Brand. The machinery used in the various parts 

Peterborough.— An inquiry was held on Tuesday into the Councils 

application for sanction to borrow £2,100 for the extension of the 

electricity supply cables. 

The chairman of the Electricity committee (Ald. Clifton) said that 


of the work is all of the most up-to-date description. Rock-boring is 

carried out by means of small hand-hammer air drills. The drills are 
there were numerous applications for a supply of electricity from the 
district proposed to be supplied. 


driven by compressed air at a pressure of 80 lb. per square inch. The 
compressors, which are situated at the dam and at the tunnel, are driven 
by 40 н.р. electric motors. There аге also two electrically-driven 
gyratory stone crushers, which grind the rock obtained from the excava- 
tions into suitable material for concrete. By a process of screening the 

Porcelain Insulators.—H.M. Trade Commissioner for New Zea- 

land (Mr. G. H. F. Rolleston) reports that a firm at Wellington wish 

to get into communication with British manufacturers of porcelain 

insulators. Communications, with catalogues and price lists, with 

discounts, to the Commissioner, 9, Grey-street, Wellington, N.Z. 


crushers also provide sufficient quantities of sand for the cement mortar 
Presentation.— The staff of Ycrk electricity works have presented 


required in the masonry work of the dam and tunnel. The concrete for 

the dam is mechanically prepared by a large mixer capable of turning 
Mr. W. E. Wright with a case of silver dessert spoons on the occasion 
of his marriage. 


out 30 cubic vards of concrete per hour. There are various derrick 
cranes on the workings at the dam, tunnel and jetty. They are all 
driven electrically, and vary in lifting power from 3 to 5 tons. The work 

Railway Electrifleation.— It is stated that the Lancashire & York- 

shire Railway Co., encouraged by the success that has attended the 

electrification of their line from Aintree to Maghull, are contemplating 


is being carried out under the direction of Mr. Robert 8. Grey, as agent 

for the contractors ; while the Corporation is represented by Mr. Georg 
the extension of the system to Orriskirk, and that work will be 
commenced shortly. 


Smith, C.E., resident engineer. 
The good financial results of the electrification of the line from Liverpool 
to Southport has proved the efficiency of the system, and the steam 
service is practically superseded between all the stations from Maghull 
to Exchange station, The company intend, it is rumoured, to inaugurate 
an clectrie scheme which will embrace a belt route between Liverpool, 
Ormskirk and Southport (via Burscough Bridge), thus linking up 4 
triangular section of the line with the electric system. To enable them 
to do this overhead electric cables are to be carried from the power 
station at Formby to a sub-station between Aughton Park Halt and 
Ormskirk, and for this purpose the West Lancashire Rural Council have 
authorised the company to cross certain roadways in their district. 

School Lighting. п the annval report of East Ham Medical 
Officer of Health it is stated that the gas lighting in many of the local 
schools is ursatisfactory. Electric lighting is recommended. 

Swaythling.—The public electric lighting, due to the generosity of 
Lord Swaythling, was inaugurated on 15th inst. 

Suicide.—An inquest was held at Crook on the 17th inst. on 
Arthur P. S. Adcock, 23, electrician, employed at the power station 
of the Neweastle-upon-Tyne Electric Supply Co. at Bankfoot. who 
was found dead in the sub-station there at midnight on tlie 15th 


Greenock.—The municipal electricity department commenced 
the supply of electrical energy to the torpedo factory on 25th ult. 

A Jetter has been received from the Scotts Co. intimating that they 
will require an increased supply to the extent of 900 н.р. for driving 
their machinery. In view of the increase in the demand the burgh 
electrical enginecr (Mr. J. A. Robertson) thinks it probable that a further 
extension of the generating plant will be required early next year. 


Harrogate.—The Council have applied to the Board of Trade for 
an order to supply electric current to premises in the arca of Knares- 
borough Rural Council. 


Hoylake and West Kirby.—At the industrial exhibition and 
eisteddfod, to be held in the Hoylake Institute in November, there 
will be a display of electric cooking and heating appliances, &c. 


Maidstone.—The tramways manager (Mr. F. Saunders) has re- 
signed and a successor is to be advertised for at £200 per annum. 


Manchester.—The L.G. Board recently sanctioned a loan of 
£40,000 for extensions of the electricity undertaking without holding 
& local inquiry. 

The local Ratepayers’ Association has been challenging the propriety 
of sanctioning a loan of such magnitude without a public inquiry, but it 
is pointed out that some three years ago the Board recognised the 
imyracticability of preparing advance plans and detailed estimates for 
expenditure on such objects as motors and consumers’ sub.stations. 
These things accounted for £30,000, for which the Board granted 
borrowing powers tentatively. These powers were recently made final 
on the satisfactory production of accounts of actual expenditure, plans, 
statements, &c., as called for by the Board. 

Municipal Wiring.—Maidstone Council decided last week to sup- 

port the Municipal Electrical Association in its efforts to promote 


returned a verdict of suicide by poison whilst of unsound mind. 


Telephoning Telegrams.—It is reported that the recent experiment 
of the G.P.O, to telephone to Post Office telephone subscribers the 


inst. from the effects of a dose of cyanide of potassium. The jury 


——— 
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telegraphic messages received for them is gradually coming into 
favour. The experiment was begun three months ago in four 
London districts, and the result has justified the addition of two more 
districts, and within the last few weeks several more districts have 
been included. It is now proposed to extend the scheme all over 
the metropolis and to inaugurate it, on a small scale, in some of the 
provincial towns. 

The late Harry W. Cox.—A petition to Parliament, urging that а 
sufficient pension be granted to the widow of the late Mr. Cox is 
being prepared by a committee of Hackney (London) Council. 


Torquay.—Torquay Tramways Co. recently applied to the Board 
of Trade to appoint an arbitrator to settle the differences which had 
arisen between them and the Corporation in regard to the system of 
electric traction on the Torbay-road tramways, as the Corporation 
refused to consent to the company’s proposal to convert the present 
surface-contact system to the overhead system. The Board of Trade 
have now appointed Mr. Archibald Reed to conduct the arbitration, 
which will take place in London on Sept. 12. 


West Ham.—The Corporation have received sanction for borrow- 
ing sums amounting to £118,525 for their electricity supply under- 
taking. In 1908 the Corporation applied for power to borrow 
£74,000, but consent of the L.G. Board was withheld until last weck, 
when permission was given to borrow £67,025, as well as a loan of 
£51,500 applied for last month. Both the applications made to the 
Board were opposed by the India Rubber, Gutta Percha & Tele- 
graph Works Co., who were successful in the recent application to the 
High Court for a declaration that the Corporation's borrowings 
without the consent of the L.G. Board were illegal. 


Weymouth.—A special meeting of the Council is to consider a 
report on the relative merits of tramways and motor omnibuses. 
The Electric Light committee consider the capital cost of petrol 
omnibuses would be £10,000, electro omnibuses £12,000, railless 
trolley system £12,000, and electric tramways £27,000. 


Wireless Telegraph Notes.—Mr. A. Walshaw. of Otley. Yorks, is 
an enthusiastic wireless telegrapher, and has erected a '' station” 
at Otley, where he has been granted by the District Council the use 
of a spot called the Maypole, from which elevation he is able to 
communicate with Cullercoats, Cleethorpes, Liverpool and other 
places, Mr. Walshaw is concerning himself chiefly with meteoro- 
logical matters, — 

An additional reason for the compulsory establishment of wireless 
telegraph stations on board ship is urged to be the epidemic of 
cholera which has broken out on the Contineat. Prompt intimation 
of the disease, when it occurs on board ship, is regarded as an 
extremely important matter. | | 

The extension of the use of wireless telegraphy for improving and 
increasing the number of meteorological reports over a widely ex- 
tended area of the world's surface is notified by the Meteorological 
Office. There still remains much to be done to make wireless tele- 
graphy the useful handmaiden to this service that it can be made, 
and much has already been done. The principal difficulty appears 
to be in collating the messages so that all those that bear upon any 
particular point of weather prognostication may be utilised at the 
right moment. It seems to be a growing opinion that weather 
messages, of wireless telegraph origin, may prove extremely useful 
in aviation as heralds of the immediately coming weather in the 
higher atmosphere. 

А French dockyard mechanic, named Debrix, working at Cher- 
bourg. is reported to have invented a piece of apparatus by means 
of which Hertzian waves can be connected with a Morse telegraph 
circuit, admitting of Morse and wireless working being operated 
simultaneously. The invention is said to be under examination by 
the French naval authorities, the obiect of its application being to 
dispense with high-potential stations. 

In the '* Canadian Electrical News ” for August a brief yet inter- 
esting description is given of the wireless telegraph stations on the 
Pacific Coast. There are 12 of these stations, two owned by the 
U.S. Government (at Sitka Island and at Tatoush Island). eight 
owned by the Canadian Government (at Digby Island, Prince 
Rupert, the terminus of the Grand Trunk Railway in the Pacific ; 
Ikeda Bay, Queen Charlotte Islands; Triangle Island; Esteven 
Point, on the West Coast of Vancouver Island ; Point Lazo, on the 
east coast of Vancouver Island ; Tatchu Point, on the west coast of 
Vancouver Island, Point Grey and English Bay, Vancouver; and 
Victoria City), and two owned by the United Wireless Co. (at Van- 
couver and at Frida Harbour) The Canadian Government stations 
are all equipped with Marconi apparatus, the plant of these stations 
being of 2 kw. capacity and of 200-mile range. The three latest 
Stations in this group are Triangle Island, Ikeda Bay and Digby 
Island, and the latest station to come into operation is the last- 
mentioned, and this is claimed to be one of the best furnished wire- 
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less stations in the world. The island. is very heavily timbered. 
The task of clearing was a difficult one. The masts at each station 
are 180 ft. high, built in three sections. The tower at Triangle 
Island is 620 ft. high and the 180 ft. mast makes this the highest 
station in the world, with the exception of the Eiffel Tower at Paris. 
The station stands out in the Pacific 40 miles from the nearest land, 
on an almost barren rock, and is what may be termed the key to the 
wireless stations in the Pacific. It isstatel that after 9 or 10 p.m. 
operators in the Vancouver station of the United Wireless Co. 
regularly interchange messages with Los Angeles, California, 900 
miles distant, and that the latter station can carry on communica- 
tion over 1,300 miles. 

According to the shipping journals, the Wireless Telegraphy Bill 
introduced by Sir Edward Sassoon, making it compulsory for all 
vessels of a certain class to be equipped with wireless telegraph 
apparatus, has been withdrawn. | 

The latest report is that all the Turkish warships are to be equipped 
with wireless apparatus, and that the Turkish Government are 
negotiating with the Marconi Co. to this effect. 


COLONIAL AND FOREIGN NOTES. 


Argentina.—The ‘‘ Review of the River Plate" states that the 
Buenos Ayres Western Railway Co. have come to a satisfactory 
arrangement with the Anglo-Argentine Tramway Co. in connection 
with the construction of the Tube from the Once to Plaza Mayo. 
(The subject was referred to in our last issue.) 

А company has been formed in Buenos Аугез to take over the ссп- 
cession granted to Mr. A. Lemousin for electricity generating works in 
the city of La Plata. The River Plate Electricity Co. have been supplying 
electricity in La Plata for many years. 

Australasia.—Mr. Е. А. McCarty is preparing a report for the 
Complex Ores Co. on the proposal to construct an electric tramway 
over the Huon, Tasmania. Mr. W. F. Marshall recently visited the 
district on behalf of Mr. McCarty to collect information. 

Ulverstone (Tasmania) Council recently accepted tenders for electric 
generating plant. | 

Launceston Council have started the installation of an auxiliary steam 
plant at the power station, and Messrs. Bell & Hales have been asked to 
advise as to the best and most economical means of increasing the water- 
power. | 

Gawler (S. Australia) Council have appointed a committee to report 
upon the possibility of adopting an electric lighting scheme. 
~ The Treasurer of Victoria (Mr. W. A. Watt) recently announced that 
the Ministry had decided to include in a bill for the amendment of the 
Local Government Act a clause extending the borrowing powers of 
Councils to enable them to purchase, equip and maintain tramways. The 
measure will be dealt with during the present session. | 

The Order in Council authorising the Melbourne Electric Supply Со. 
to construct electric tramways in Geelong (Victoria) has been passed. 
The lease is for 30 years, to be extended by five vearly periods at the 
option of the municipalities. 

. The formal inauguration of the Acrumburra (Victoria) electricity works 
took place on 28th ult. 

Electricity in Gold Mining.—In the course of the recent inaugural 
address the president of the Transvaal Institute of Mechanical 
Engineers (Mr. J. A. Vaughan) said he believed the use of purchased 
electric power on the mines which had contracted with the power 
companies for а supply would lead to a saving of 10d. per ton crushed. 
- This estimate relates to operations after Oct. 1, 1912, when the 
price per unit із to be reduced to 0:325d. for 70 per cent. load factor 
or over. 

The mines which are not contracting have been formed into groups 
with sufficiently large power requirements to justify the erection of large 
central power stations, expect to obtain their electric power at an 
equally cheap rate. Мг. Vaughan states: “ knowing what I do of the 
actual costs at the present time at one of the largest power stations on 
the Rand, I consider that a saving of at least 1s. per ton crushed may 
be anticipated, and that in a few years' time the old figure of 2s. for 
power costs per ton crushed will be reduced by one-half." In July the 
mines within the Witwatersrand district alone crushed an aggregate of 
1,814,086 tons, and on the July basis а reduction of 1s. per ton in working 
costs would mean an addition to the profits of over £90.700 monthly, 
ог £1,088,400 a year. Mr. Vaughan adds: ‘ The electrification of the 
yes is certain to increase the proportion of white labour to coloured 
abour.” ; 


Finland.—The Helsingfors local tramways had a successful year 
in 1909, the re-laying of the Ппез and doubling of the track having 
been completed. The number of passengers carried was 6.338,00 ), 
against 5,094,00 in 1908, an increase of 24 per cent. The traffic 
receipts for the year were £37,000. 

The value of the electrical apparatus imported during 1909 intə 
Abo from Gt. Britain was £15,459, and into Hangi £4,250. 

Hungary.—The Municipal Council of Kecskemet has decided to 
raise a loan of £62,500 for the construction of electric tramw ys in 
the district. ! | 


_ _ - ===. - 
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: Imports of Electrical Goods into Australia.—4A recent issue of the 
“ Australian Mining Standard" contains particulars showing the 
relative values of the exports of electrical goods of various countries 
to Australia in 1909 :— 

Actual and Relative Values of Exports of Various Countries to Austral:a. 

Class A. Class B. Class C. Class D. Class E. Class F. Class G. Class H. Total. 
UK. .. 73 . 5| .. 36 .. 58 .. B9 .. 4l .. 49 3 


Germany 19 .. 14 ase 30... O .. 1l .. 43 
USA... S .. 30 


е ды: A жал о О Оа ош 110 
м -—— 2 A ee Ока 207 Su B 
Tot. value, £222,500 £235,590 £32,300 £29,500 £29.200 26.500 £126.100 £115.900 £817,400 

Class A.— Accumulators, arc: and carbons, cables, instruments, tapes. B -Dynamos 
and motors below 200 H.». C—Dynamos and motors over 200 r.p. D--Fittings, as 
switches and fuses; arresters. E —Generators for direct coupling to turbines (steam). 
Е -Rheostats and controllers; switchboards (except for telephones), С —Electric and 
gas appliances п.еі. H--Telephone apparatus. * Swedish telephone exportations. 

Виза. — шт his report on the trade and commerce of the consular 
district of Odessa for the year 1909 Mr. Consul-General C. S. Smith 
states that Odessa is the principal port for importation, and also the 
most considerable manufacturing town in South Russia. 

There is à scheme under consideration for the construction of a new 
grain harbour. The elevators and certain of the warehouses will have 
mechanical appliances for transporting the grain to other stores or on 
board ship, and electric lighting will be adopted on the quays. 

The construction of the electric tramway system at Odessa has been 
begun and parts are ready to be opened for traffic. 
held by the Société Anonyme des Tramways d'Odessa. 

It is reported that electrical enterprise in Russia seems unattractive 
to British firms. Electric tramways are a Belgian speciality ; there are 
Belgian concessions or installations (or both) in Odessa, Kursk, Kharkov, 
Nikolaiev and Sevastopol. Electric generating stations seem to be 
mainly German, and the supply of electric lighting plant, &c., seem to be 
mainly German. One German firm is believed to have had a turnover 
in 1909 (mainly in the Donetz district) offabout £300,000. It sold 20 
steam turbine generators of 500 kw. to 1,200 kw. 

In his report on the trade of. Kertch Mr. Vice-Consul H. E. Dickie says 
that German manufacturers have been particularly successful in trading 
in the district ; their methods are practically those he has recommended ; 
their travellers speak Russian and are in touch with the people; they 
give reasonable credit and supply price lists and catalogues in German 
and Russian. 

Mr. Vice-Consul С. Blakey states that the proposal of a Belgian 
company to convert the present horse trams at Aharkoff to electric 
traction was refused. The municipality is, however, building electric 
lines to compete with the horse tramways. Trade in clectric lamps and 
fittings for Kharkoff as also in Donetz mining districtland with sugar 
factories is considerable. Metal filament lamps are growing in favour. 

In 1909 2,321 tons of electrie motors, dynamos, &c., were imported 
into Russia against 1,934 tons in 1908, and 1,645 tons in 1907. 

In Nicoluico Mr. Vice-Consul J. P. Bagges states that it is proposed to 
raise a municipal loan of £1.000,000 for carrying out various undertak- 
ings, the chief of which are the buying out of the existing horse tramways 
and the electrification of the system, the construction of new lines, port 
improvements, &c. 

Mr. Vice-Consul Young states that à concession for the construction 
of an electric tramway at Simferopol has been given to the Belgian com- 


pany which owns electric tramways and lighting undertakings at 
Sevastopol, 
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The concession is 


Spain —Owing to the availability of abundant water power, 
electrical energy is extensively used in the province of Granada, 
mainly for lighting. There are three power stations in the town of 
tranada, and about a dozen smaller stations in the province. Plans 
are being drawn up for the utilisation of other large waterfalls in the 
Sierra Nevada, with the object of supplying electrical energy to the 
neighbouring provinces. 

Uruguay.—The Government have approved the proposed reduc- 
tion in the price of electric current supplied to industrial establish- 
ments in Montevideo. Тһе new rate is to be two cents gold per 


unit when the total consumption of any consumer exceeds 2,000 units 
per month. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Acton.— The Borough Accountant, in his annual report, states that 
there was а satisfactory decrease in the deficiency on the electricity 
undertaking from £4,943. 17s. 104. in 1908-9 to £675. 1з, 24. for 
1909-10. 

The reduced charges made by the Metropolitan Electric Supply Co., 
which came into operation on July 1, 1909, resulted in the Council 
obtaining 242,468 more units than in the previous year for a decreased 
payment of £762. 185. 64. The average price paid for each unit purchased 
from the company was O-86d., against 126d. ‘The Council were also 
fortunate in not having to expend any considerable amount on repairs to 
transformers and machinery, and the expenditure on new meters and 
installations, which although in the nature of capital expenditure, are 
paid for out of revenue, was £427. 13s. less than in 1909. The sales 
increased by 188,004 units of which inerease 79,273 units are accounted 
for hy the reinstatement of the electric street lighting on the main roads 
and 95.824 units for sewage pumping. Although the charges to ordinary 
consumers for lighting units were increased by 1d. per unit. the average 
amount realised per unit was only 3-38d. against 3.334. The total 
cost to the Council of each unit sold, exclusive of loan charges, was 


2.944. against 3-514., and the gross profit on the year’s working was equal 
to 1:324. per unit sold. The expenditure during the year on capital 
account (principally on mains and services) was £1,167. 2s. 7d. А further 


loan of £7,000 was raised, and after crediting repayments, the total debt 
at the end of the year was £66,088. 5s. 3d. 


Exeter.—' The accounts of the Electricity undertaking for the 
year ended March 31 show total income of £18,235, including 
£12.827 for the sale of current for private lighting and power, and 
£4,386 for traction. 

The expenses were £8,211 and the gross profit was £10,024. Interest 
came to £2,822, and sinking fund £4,118, and after paying income tax 
(£157) the net profit (£2,927) was carried to reserve and renewals account. 
The gross capital expended was £108,346, an increase of £1,138. 815.044 
units of current were sold for private lighting and power (607,399), and 
for public lighting (203,704), and by contract (3,941). "There are 47 ares 
and 499 incandescents for public lighting, and electric current is abo 
supplied to three public clocks. 637,679 units of current were generated 
fot traction, and 598,718 units were sold to the department, 38,961 units 
being used on the works. The total maximum supply demanded was 
740 kw. for lighting and power and 400 kw. for tramways. 

The traffic receipts of the tramways department were £16,929 (9-563d. 
per car-mile), and the working expenses £11,296, leaving а gross profit 
of £5,633. After paying loan charges (£2,537), income tax (£41) and 
contribution to sinking fund account (£1,631) the balance profit (£464) 


was carried to reserve. 4,097,133 passengers were carried and 424.873 
car-miles run. 


Ipswich.—The total income of the electric supply department for 
the year ended March 31 was £17,202, including £13,694 from the 
sale of electrical energy for private and public lighting, power, and 
traction and £3,043 from the installation department. 

Total expenses were £10,162 and the gross profit was £7,039. Interest 
on loan came to £2,397, bank interest to £603 and cost of loans #40; 
redemption of debt charges were £2,918. second instalment of pre- 
liminary expenses was £240 and final instalment. of cost of renewal of 
boiler settings £105, and with £166 brought forward the balance was 
£902. The total capital expenditure was £89,042, an increase of £2,021. 
1,543,044 units of current were scld, including 456,395 units for private 
lighting, 322,988 for power, 757,948 for traction and 5,713 units for 
public lamps. The total maximum supply demanded was 944 kw. | 

In the report of the chief engineer and manager (Mr. F. Ayton) it i5 
pointed out that the net profit on the year's working із £1.080. 6s. 5d.. 
and, excluding the installation department, the revenue increased by 
£1,457. 10s. 7d. (11-5 per cent.) over 1908-9, while the expenditure only 
increased by £329. 10s. 114., or 4-7 per cent. The units sold increased 
by 10:2 per cent. ; the increase in lighting units was 24:9 per cent. and 
for power (excluding traction) 8-9 per cent. The free wiring (rental) 
system his been in operation for upwards of two years and during the 
past year had been the means of obtaining 51 out of the 128 new сол: 
sumers connected. The profit on the installation department was 
£166. 8s. 114. 

The total revenue of the tramways department was £20,883 and the 
traffic receipts were £20,304. The total working expenses were £16.59, 
leaving a gorss profit of £4,293. Interest absorbed £3,917, redemption 
of debt charges were £1,908 and preliminary expenses £200, leaving а 
deficit of £1,732, against £2,294. The total capital expenditure № 
£114,431. 5,006,881 passengers were carried and 644,786 car-miles 


4 » + "о. 
were гип. The percentage of working expenses to receipts жаз 79 н 
against 81-23. 


Nelson (Lanes.)—The total income of the electricity supply depart- 
ment for the year ended March 31 was £9,525, including £8.810 from 
the sale of electricity for lighting, power and traction. .. 

Working expenses were £5,114 and gross profit £4,411 (against £4.561 
in 1909). After paying interest (£1,885) and sinking fund instalment 
(£2,657) there was a net deficit of £132, against a protit of £36. Гоа 
capital expended was £74,701, increase £534 during the past year: the 
sinking fund instalments amount to £19,326. 936,580 units of current 
were sold (against 889,573). including 292,128 for private lighting (against 
267,464), 77.337 for power (65.188), 284.649 for tramways (303.000). 
254,912 for light railways (231,926) and 27,554 by contract (21,989). The 
equivalent of 34,500 8 c.p. lamps is connected (against 31,578), and there 
are n of 310 п.р. The maximum supply demanded was 8» kw. 
(745 kw.). 

The total revenue of the light railways department was £7.163. Ех. 
penses were &5.994, leaving gross profit £1,169 to meet interest (£1.09) 
and sinking fund instalment (£872), the net deficit being £771. io 
capital expended is £35.730. 2.001,538 passengers were carried and 


. ` у mw , ang 
200,115 car-miles run. The traffic revenue was 8:564. and the working 
expenses 7-19d. per car-mile. 


Portsmouth.— The income from the sale of current for public and 
private lighting during the year ended March 31 was £46. 145, again*t 
547.264 in 1909. The total income was £47,194, against £48.031. 
The total expenditure was £24.32], against 524.442. 28. 10d., and the 
gross profit was £22,873 against £94.189. Interest required g9. 
instalments of principal repaid £10,653 and income tax £430, leaving 
a net profit of £1,801 (against £3,930) of which £1,500 was voted in гер! 
of rates. The total capital expended is £334,818, an increase of £4,054. 
3,521,570 units of electric current were sold, including 2.721.021 b 
private consumers by meter, and 3,248 by contract, and 791,301 units 
were supplied to the public lamps (267 large and 142 flame ares am 47? 
incandescents). The total maximum supply demanded was 2,790 kw. 
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TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The гоо Edition 
of the Big Blue Book is READY, price r5s, post 
free in the United Kingdom, 153. gd. The volume 
brings & great mass of very valuable statístical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the тото Big Blue Book, 
making it the most complete work of the kind ever 
published. 
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TENDERS INVITED. 

LITTLEBOROUGH District Council invite tenders for the supply and 
delivery of alternating-current (single and three-phase) electricity 
meters. Specifications and forms of tender from the clerk to the 
Council (Mr. Geo. H. Wild). Specifications may be seen (but not 
obtained) at the offices of the consulting engineers (Messrs. Hawtayne 
& Zeden), 9. Queen-street-place, London, Е.С. Tenders, addressed 
to Mr. Wild, at the Council offices, Littleborough, by Tuesday, 
Sept. 13. See also an advertisement. 

ALDERSHOT District Council invite tenders for supply of one 
chain grate mechanical stoker to be delivered and fixed at their 
electricity works. Further particulars and specification from the 
electrical engineer (Mr. F. Garside), and tenders to the Clerk to the 
Council (Mr. W. Е. Foster). Municipal Buildings, Aldershot, by 
6 p.m., Tuesday, Sept. 6. Sce also an advertisement. 

By command of the PosrwAsTER-GENERAL tenders will be received 
until noon. Monday, Sept. 26 for supply of Swedish, Norwegian, 
Finland or Russian red tir telegraph poles to be delivered at one or 
more of the ports set out in an advertisement in another column. 
Forms of tender from the Controller of Stores (Mr. G. Morgan), 
Stores Dept., G.P.O., 17-19, Bedford-street, London, W.C. 

The PosTrMASTER-GENERAL also requires tenders (by noon Sept. 26) 
for creosoting, &c., telegraph poles, Forms of tender. &c., from 
the Controller of Stores, 17-19. Bedford-street, London, W.C. 

The (Calcutta Electric Supply Corpn. is prepared to receive 
tenders for supply, delivery and erection at their Cossipore station 
and sub-stations, CarcvTTA, of motor-generators, turbo-alternators 
and condensing plant. Copies of specifications. drawings and general 
conditions from the secretary (Mr. Francis К. Reeves), Salisbury 
House, London Wall, Е.С, to whom tenders by 10 a.m. of Sept. 19. 
See also an advertisement. 

Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone insulators to the Postmaster-General's Department in 
all the States of the Commonwealth of AvsrRALIA. Tender forms, 
&с., may be obtained at the Commonwealth Offices, 72, Victoria- 
Street, London, S.W. See advertisement. 

Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone material to the Postmaster-Generals Department in 
VICTORIA, Forms of tender, &c., from the Commonwealth Offices, 
72, Victoria-street, London, S.W. Зее advertisement. 
| Tenders are invited up to Oct. 5 for the supply of 5,000 porcelain 
Insulators to the Postmaster-General’s Department in NEW SOUTH 
Wares. Tender forms and specifications from the Commonwealth 
Office, 72, Victoria-street, London, S.W. See advertisement. 

Tenders are invited up to Oct. 4 for the supply of telephone material 
to the Postmaster-General' s Department in VICTORIA. Tender 
forms and specifications from the Commonwealth Office, 72, Victoria- 
street, London, S.W. Soe advertisement. 

Tenders are invited up to Sept. 27 for the supply of electric lamps 
to the Postmaster-Ceneral’s Department in Victoria. Forms of 


tender, &c., from the Commonwealth Offices, 72, Victoria-street , 
London, S.W. 

Tenders are invited up to Sept. 20 for the supply of telegraph and 
telephone material to the Postmaster-General’s Department in 
Victoria (Australia) Tender forms and specifications from the 
Commonwealth Office, 72, Victoria-street, London, S.W. 


Tenders are invited up to Sept. 7 for supply of battery material and 
glassware to the Postmaster-General's Department in QUEENSLAND. 
Tender forms and specifications from the Official Secretary in Great 
Britain of the Commonwealth of Australia, 72, Victoria-strcet, 
London, S.W. 

Tenders will be received (up to 3 p.m. Sept. 13) by the Deputy 
Postmaster-General, MELBOURNE, for supply of 8,510 telephones. 
Local representation necessary. 

The Deputy Postmaster-General, Зуохку (N.S.W.), invites ten- 
ders (until 2:30 p.m., Oct. 5) for supply of 5,000 porcelain insulators. 
Local representation necessary. Specifications, &c., from 72, Vic- 
toria-street, London, S.W. 

Lonpon County Council invite tenders for the covering with 
asbestos tape of certain electric cables in manholes in the south of 
London. Specification, drawing, form of tender, &c., from the Clerk 
of the Council, Mr. G. L. Gomme, Spring Gardens, S.W. Tenders 
by ll a.m. Aug. 30. 

Lonpon County Council also invite tenders for wiring and fitting 
for electric lighting of the second section of the central car repair 
depot, Woolwich-road. Specifications, &c., from the Clerk of the 
Council. Tenders by 11 a.m. Tuesday, Aug. 30. 


BouRNEMOUTH Tramways committee want tenders by Aug. 31 
for reconstruction of 24 miles of tramway permanent way and supply 
of 450 tons of rails, with fastenings. Specifications, &c., from the 
General Manager. 

Коснраге Tramways committee want tenders by 9 a.m. Aug. 31 
for the construction of 1 mile of permanent way for Whitworth 
tramway extension. Forms of tender from Mr. J. S. D. Moffet, 
Tramway Offices, Mellor-street, Rochdale. 

RocHDALE Electricity committee want tenders by noon, Aug. 31 
for 12 months’ supply of paper insulated cables. Specification 
from the engineer and manager. 


Кавкслгоу Corporation want tenders by Aug. 29 for the extension 
of the tramways to Dysart. Specification, &c., from the Burgh 
Surveyor. | 

CHELMSFORD Education committee want tenders by Aug. 31 for 
electric light wiring at Trinity-road school. Forms, &c., from Mr. 
W. H. Pertwee, London-road, Chelmsford. 

Рорглв (London) Guardians want tenders by 6:30 p.m. Aug. 31 
for 12 months’ electrical supplies, ironmongery, packing and jointing, 
&c. Forms, &c., from the Clerk. 

West Ham Guardians want tenders for 12 months’ supply of @ес- 
trical fittings, engineers’ oil, &с. Tenders to the Chairman of the 
Board, at 11 a.m., Sept. 1. 

The directors of the Powell Duffryn Steam Coal Co. (ABERDARE) 
invite tenders for stores, including electrical goods. Tenders to 
London office (101, Leadenhall-street, Е.С.) by Sept. 12. 


HackNey (London) Council want tenders by 7 p.m. Sept. 15 for 
extension of main switchboard. Specitication from Town Clerk, 
Town Hall, Mare-street, N. E. 

MANCHESTER Tramways committee invite tenders (until Sept. 6) 
for supply of steel girder tramway rails. 

SALFORD Corporation invite tenders for supply and delivery of a 
vertical steam-feed pump. Tenders by noon Sept. 12. 


Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (near Christchurch) and Bluff. 
Specification, conditions, &c., at the office of the Superintendent of 
Electric Lines, G.P.O., Wellington, and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W., and also from Messrs. 
В. W. Cameron & Co., 23, South William-street, New York, and Mr. 
H. Stephenson Smith, 244, California-street, San Francisco, Cal. 
Tenders must state the name of the country in which the apparatus, 
&c., will be manufactured. 


The Ministry of Public Works, Cairo, require tenders for electrical 
installations and refrigerating plant for the lunatic asylum in course 
of construction at Khanka. — Specifications from the Chief of the 
Administrative Service, Ministry of Publie Works, Cairo. Stamped 
paper for tenders is obtainable from Mr. A. L. Webb, Westminster, 
S.W. Tenders by noon Oct. 20. Legal domicile at Cairo is necessary 
in the case of this contract, and to obtain temporary domicile British 
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firms must, before electing such domicile, formally advise the Consu- 
late at Cairo of intention to do so, formally authorise the Consulate 


on their behalf and inform the Consulate of the address to which 
documents should be forwarded. 


The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for а concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
of £13,500 (sterling) is required with each tender. Local representa- 


tion is essential. Copy of specification (in French) may be seen at 
73, Basinghall-street, London, Е.С. | 


Mostar (Austria-Hungary) municipality will receive tenders until 
Oct. 1 for the installation of electric generating plant. 


Tenders are required for supply of machinery and tools intended 
for the workshops of the Directorate of Hydraulic Works, Buenos 
Ayres, Tenders to Dirección General de Contabilidad, BUENOS 
AIRES, by 3 p.m. Oct. 10. 


Tenders are invited by the IrALIAN State Railways Administration 
for the following : 

One rolling machine for sheet metal, worked by an electric motor, for 
the workshops at Rimini, and 12 cranes for Turin workshops. 
Tenders by Sept. 13 to the Direzione. Generale delle. Ferrovie dello 
Stato, 16, Via Ludovisi, Коте. (Only those firms (Italian and foreign) on 
the list kept by the Administration are allowed to tender, and generally 
only when invited. Local representation is practically necessary.) 


For contract and suspension gear, W. G. Watson & Со. (£525) and 
Noyes Bros. (£580) tendered ; and for arc lamp winches W. G. Watson 
& Co. (at schedule rates) and Noyes Bros. (£163. 4s.) competed. 

For the supply of 250 tons bitumen the quotation of the Patent 
Asphaltum Co. at £1,113. 15s. was recommended for acceptance. 


Staerker & Fischer have secured the contract for the sub-station 


equipment of the Launceston (Tasmania) electric tramways at 
£3,302. 17s. 6d. 


The contract includes two synchronous motor-generator seta, each 
consisting of one 5,000-volt 50-cycle synchronous motor, three phase, 
running at 500 revs. per min., direct coupled to shunt-wound continuous. 
current dynamos, with auxiliary poles, of 100 kw. capacity (500 to 600 
volts), h.t. switchboard control panels, high-tension cubicle ecnstruction 
and battery booster switchboard. The bcoster will be of the A.E.6. 
Pirani type, and the battery of 266 Tudor cells, having a discharge 
capacity of 185 amp.-hours, In addition, the firm are also supplying 
spares and extras at £881. 17s. 

Messrs. Stewarts & Lloyds are to supply tubing and brackets for the 
Launceston (Tasmania) tramway sub-station at £60. 


Haes & Eggers (Sydney, N.S.W.) have received an order for the 
supply and erection at Ultimo power house (Sydney) of two сеп. 
trifugal circulating pumps, capable of pumping 9,000 gallons per 
minute to а head of 60 ft. 

The pumps are 22 in. motor-driven centrifugal type, and the motors 
will be supplied by the Australian General Electric Co., and will be of 
260 в.н.р. each. 

Haes & Eggers have also received an order for two 60 н.р. variable- 
speed d.c. motors for operating air compressors. The motors will be 
supplied by the Lancashire Dynamo & Motor Co. and the pumps will be 
manufactured by Gwynnes (Ltd.). 

The tender of F. A. McCarty & Co. (£60,973) has been accepted 


for the construction of the permanent way of the Adelside (5. 
Australia) outer are» tramways. 


Commonwealth Tenders.—The following tenders have been ас- 
cepted by the under-mentioned Government departments of States 
of the Commonwealth :— 

Postma: ter-General’s Dept. (N.S.W.)—Western Electric Со. ( Australia). 
100 party line keys, at 18s. each ; 100 party line relays, at 7s. 8d. each. 
India Rubber, Gutta Percha & Telegraph Works Co., 18 pole changers 
(telegraph, clectromagnetic), £5. 15s. each; 12 differential galvano- 
meter», £4. 158. each; 12 transmitters (telegraph), £4. 5s. each. 


W. Australian Railway Dept.—General Electric Engineering £o.. 243 
Osram lamps, £39. 9s. 9d. 


TENDERS RECEIVED AND ACCEPTED. 


Rawtenstall Council have aecepted the following tenders for the 
construction of the Whitewell tramways :— 

Clough, Smith & Co.. overhead equipment; W. T. Glover & Co., 
cables, ducts, &c.: Wm. Underwood & Bro.. permanent way construction. 

West Ham Education committee have accepted the tender of 
J. T. Halsey (lowest tender) for the electric lighting of West Silver- 
town ‘schools at £287. 178. 6d. (Eight tenders received; highest 
£1,500.) 

The tender of the Worthington Pump Co. for a surface condcasing 
plant and oil separator with accessories, at £400, has been recom- 


mended for acceptance by Belfast Harbour Commissioners. 


Maidstone Corporation have accepted the tender of Arthur 
Loweock (Ltd.) for supply and erection of a fuel economiser at 
the electricity works at £343. 103. | 

Crewe Education committce have accepted the tender of Carring- 
ton & Button for supply of electric light fittings for their Bedford- 
street schools. 

The Steeplejack & Enginee ing Co. (Nottingham) have received 
instructions from the City of London Electric Light Co. to carry out 
extensive repairs to their two large chimney shafts at Bankside. 


The tenders of J. Banks for а dynamo, &c.. and the National Gas 
Engine Co. for a gas engine for the electric lighting of the large hall at 
the Town Hall, Skipton. 

Dartford Council have accepted the tender of the Baker Oil 
Separator Co. for an oil separator at £167. 158. 


Maidstone Council have placed an order with Arthur Lowcock 
(Ltd.) for a fuel economiser at £343. 10s. 


Canterbury Guardians have accepted the tender of F. A. Parry for 
wiring the Woodvill Children's Homes. 
The tender of Sutherland & Ashman has been accepted for the 


supply and erection of electric lighting plant at Ulvertone (Tas- 
mania) at £4,487. 5s. 11d. i 


Sydney (N.S.W.) Council have accepted the tender of Stewarts & 
Lloyds for supply of steel poles for the Annandale lighting contract 
at £1,709. Delivery is to be made in 12 weeks. 


An order has been placed by Sydney ( N.S.W.) Council with W. T. 
Henley’s Telegraph Works Co. for 15 miles 11,000-volt cable for the 
electric lighting of Bunnerong-road, Randwick, and Long Bay 
Penitentiary. and other Government buildings in Randwick munici- 
pality (N.S.W.), at £4,760. Three tenders were received. Noyes 
Bros. (tendered at £5,317. 8s. 3d.) and British Insulated & Helsby 
Cables (£6,735). 


Sydney (N.S.W.) Municipal Council recently received the following 
tenders :— 


Government Contraets.—During the past month the following 


contracts were among those given out by the Government Depart- 
ments mentioned :— 

War Oflce.—British Insulated & Helsby Cables, conductors and 
supports for Aldershot electricity supply ; Electrice Construction Co. and 
Siemens Bros. Dynamo Works, clectric motors; G. Е. Taylor & Со, 
wiring Ewshott Camp Institution. . | 

India Office.—Pritchetts & Gold, accumulators, &с.; J. Stone & Ca., 
dynamos, &e.; Lancashire Dynamo & Motor Co., electric motors; 
Morgan Crucible Co., plumbago. m | ; 

G.P.0.—Gent & Co., house telephone apparatus; British Insulated & 
Helsby Cables and №. T. Henley's Telegraph Works Co., i.r. and cotton 
core cable; Johnson & Phillips and Callender's Cable & Construction 
Co., paper core cable; India Rubber, Gutta Percha & Telegraph 
Works Co., submarine cable; Siemens Bros. & Co.. supply and laying 
of cable, and also dry cells; Bullers (Ltd.) and J. Bourne & Son, m- 
sulators; T. Bolton & Sons 'and К. Smith & Co., bronze wire: British 
Insulated & Helsby Cables, T. Bolton & Sons, Elliott's Metal Co., В. 
Johnson & Nephew, Shropshire Iron Co., Е. Smith & Co. and Wilkcs, 
Sons & Mapplebeck, copper wire. | 


H.M. Ojfice of Works.—T. Clarke & Co., 
Scottish Academy. : A 


Water-Tube Boiler Contraets.—Messrs. Clarke, Chapman & Co. 
(Ltd.), of Gateshead-on-Tyne, have recently rezeived some large 


and important orders for their Woodeson patent water-tube boilers, 
including the following :— NE CLE: 


Large installation of boilers for extensions to the generating station 
at Devonport Dockyard (a repoat order from th» Government for this 
typ» cf boiler during the last 12 months); two large boilers for №. 
Sommerville & Sons’ paper works; four boilers for utilising the waste 
gases from coke ovens for the Nunnery Colliery Co.: four boilers for 
utilising waste heat from re-heating furnaces for Wm. Cooke & Sons: 
four large boilers for Sir B. Samuelson & Sons (Middlesbrough) te work 
in connection with blast furnace gases ; one boiler to utilise the waste 
heat from re-heating furnaces for Brown, Bayley & Co.; опе large 
boiler for Luton Corporation ; and one boiler for Whitehaven Colliery 
(the third repeat order from this company). 

The above orders, together with а large number of boilers hooked 
during the previous few weeks for various parts of the country at 
keeping Messrs. Clarke, Chapman & Co.'s boiler yard well employed, 
and speaks well for the success of the У’оодегоп boiler. №13 generally 
admitted by steam users that for economy, ease of accessibility an 
efficiency this is one of the most successful boilers on the market. 
the above-mentioned orders are for this country; there are severi 
n . large orders in hand for Continental and other foreign countries. 


wiring Edinburgh Коуз 


For supply and erection of coal and ash-handling plant at new boiler 
house at the electricity works, Babeock & Wilcox tendered at £5,887. Os. 
and Gibson, Battle & Co. £8,798. 

For house service fuse boxes, Noyes Bros., Lawrence & Hanson, India 
Rubber, Gutta Percha & Telegraph Works Co., W. G. Watson & Co., 
Наен & Eggers and British Insulated & Helsby Cables tendered. 

For generator cables the tender of Noyes Bros. (£1,763. 8s. 9d.) was 
recommended for acceptance; W. T. Henley's Telegraph Works Co. 
(£1,852) and British Insulated & Helsby Cables (£1,986. 1s. 3d.) also 
tendered. О | 
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BUSINESS NOTICES. 
Mr. C. A. B. Pyne (late of Messrs. Balmer, Lawrie & Co., Calcutta) 


and Mr. E. M. Hughman (for 12 years with Messrs. Robert Hammond 
& Son, consulting engineers, Westminster, and late of the County of 
. London Electric Supply Co.) have entered into partnership as elec- 


trical engineers and contractors, under the style of Pyne. Hughman & 
Со. Mr. Archibald Gall (late of Messrs. James Hodgkinson (Ltd.), 
Manchester, and formerly of Messrs. Andrew Yule & Co., Calcutta) 
has joined the staff as chief engineer. The headquarters of the firm 
are in Calcutta, and the London office at 95, Leadenhall-street, E.C. 


Communications for the secretary of the Incorporated Municipal 


Electrical Association should be addressed to Mr. C. McArthur 


Butler, 28, Bedford-square, London, W.C. 


Messrs. Ferranti Limited notify that their works and offices at 
Hollinwood will be closed for the annual district holidays from 
this (Friday) evening, until Monday morning, Sept. 5, а small 


staff being retained to deal with urgent correspondence. 
In order to cope with the continued increase of business, Messrs. 
Babcock & Wilcox have found it necessary to extend their works 


at Renfrew, and they are erecting three large additional shops, each 


300 ft. long by 60 ft. wide. 


The shops will be fully equipped in the most modern stvle. Two of 


them are required for the manufacture of mechanical stokers and coal- 


handling plant, and the third is needed in connection with the manufac- 
ture of marine boilers, for which the demand is rapidly increasing, large 


orders being in hand for boilers for battleships and cruisers for the British, 


Colonial and Foreign Governments, while several important contracts 


have been secured recently for boilers for the mercantile marine. 


Electrical Cookers.—'The manufacturers of '' Tricity ° cookers 
which have been steadily perfected for use on both d.c. and a.c. 
circuits have appointed Messrs. Gillespie & Beales, Amberley House, 
Norfolk-street, Strand, W.C., as sole wholesale agents. Messrs. 
Gillespie & Beales are now appointing local agents. Provincial 


contractors should make a note of this forward move on the part 
of the Berry Construction Co., and should communicate with their 


wholesale agents, if they have not already done so. 


ee ee ee 


Plant Wanted.—Mr. Thomas Johnson, Prescott-street, Wigan. 
requires a 300-400 kw. generating set. 500 volts. 


* Osrams ” for Public Lighting.—One of the finest examples of 


street illumination by means of metal filament lamps is that of: the 


Озвлмв on O'CONNELL BRIDGE, DUBLIN. 


famous O'Connell Bridge at Dublin, which serves at night the useful 
purpose of a directing sign to travellers requiring to go in this 
direction. 

Anyone familiar with this part of Dublin must be greatly impressed 
by the radical change for the better that has taken place since the con- 
version of the lighting arrangements from gas to Osrams. The present 
result is obtained by quite a small number of lamps. In all, 39 100-volt 
99-watt Osram lamps are used, these being fitted in the old lanterns 
originally put up by the gas company and which have since been con- 
verted for their new use. It will, of course, be appreciated that in such 
а Position the lamps are very exposed, and naturally encounter more 
than an ordinary share of rough weather. We learn that they have 
proved fully capable of withstanding this treatment, and up to the 
present the Corporation consider they have behaved remarkably well. 


The illustration herewith, which has b2en reproduced from an untouched 


———————— MH 


photograph, is rather of tho freak order, owing to the long exposure 
necessary. The regular lines shown running across the centre of the 
picture are occasioned by the headlights of tramcars, which were con- 
tinually passing up and down while the photograph was being taken. 
The installation is of particular interest, however, on account of its 
exposed position. 

Patents Development.—The owners of patents No. 23,501/1899, 
relating to ‘‘Improvements in vacuum table lighting,” and No. 
12,582/1902, relating to an '' Improved system of electric lighting," 
desire to negotiate with electrical engineers with the view of granting 
licences. Information from Messrs. Lloyd Wise & Co., 46, Lincoln's 
Inn Fields, London, W.C. 


Telegraphone Patents.—The owners of certain telegraphone 
patents ( Poulsen's, Pedersen’s and Schou's) desire to grant licences or 
to enter into arrangements for working same in this country. Раг- 
ticulars from Messrs. W. Е. Heys & Son, Patent Agents, 51, Deans- 
gate-arcade, Manchester. See also an advertisement. 


 * Faraday House Journal.’’—The August issue of this journal 
contains interesting technical articles, including one upon the 
‘“ Commercial Production of Aluminium," and another upon “ Elec- 
trically-Driven Winding Engines" The adoption of electrical 
winding in this country is receiving considerable attention from 
colliery managers at the present time. We note also that students 
of Faraday House appear to obtain substantial appointments when 
their time has expired. 


Workshop Wrinkles and Recipes.— Messrs. Percival Marshall & Co. 
have ready No. 10 of their practical manuals with the above title. 
This is useful for amateur workers, and contains many of those little 
tips which it is impossible to carry always in one's head. It is cheap 
at Is, 


CATALOGUES, &e. 


ELECTRIC LAMPS.—We have received from Messrs. L. E. Wilson 
& Co., Manchester, an illustrated catalogue ‘showing the various 
types of the small electric lamps made by them. Full details of 
these useful apparatus are given. They are fitted with small 
accumulators,Jand]are finding а wide application among householders, 
doctors and motorists. 

Barwick SwrTCHGEAR.—We have received from Messrs. Donovan 
& Co. a pamphlet dealing with Barwick switchgear and fuses and 
electric light accessories of various kinds. 

ELECTRICITY FOR ALL INDUSTRIAL UsEs.— The Union Electric 
Co. have just issued а very well illustrated pamphlet dealing with 
this subject. It contains illustrations of typical Union plant and 
also shows the shops in which these useful equipments are made. The 
ranges covered by the Union motors are apparently very wide and 
vary from such large work as bending and straightening rolls, saws, 
traversing tables and other similar plant to small table fans. 

SWITCHGEAR.—Messrs. Cowans (Ltd.) send us a series of leaflets 
dealing with switchgear made by them. These illustrate and 
describe circuit-breakers, relays, fuses, rheostat, starting switches 
and transformers, 

Міміма PANEL.—We have received from Messrs. A. Reyrolle & 
Co, a pamphlet describing a type of mining panel which is now being 
manufactured by them. The isolated switch on this cannot be 
re-opened until the corresponding oil-switch has been put in the off 
position, while the oil switch cannot be closed while the isolating 
switch is in the off position. Each door is also locked so that it 
cannot be opened until the pressure has been cut off by the isolating 
switch. These panels have been designed to accommodate current 
and potential transformers and the fronts can be fitted with any 
combination of instruments required. 

TELEPHONE APPARATUS AND SUuPPLIES.— The Western Electric 
Co. have sent us a very complete catalogue dealing with this subject. 
It is claimed to be one of the most complete yet issued, and in it are 
to bo found all the latest systems including those for the central 
battery system. Any firm doing business in telephone work should 
apply for a copy of this list. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Fredk. Peacock, electrician, 59, 
North Station-road, Colchester, will take place on Sept. 9 at the Cups 
Hotel, Colchester, and the public examination on the same date at 
the Town Hall, Colchester. | 

Frederiok Peacock, electrician, 59, North Station-road, Colchester, 
has been adjudicated bankrupt. 

The Telewriter Synd. (Ltd.) is being wound up voluntarily, the 
telewriter and other assets having been sold to the National Tele- 
writer Co. A meeting of creditors was held on 24th inst. 
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PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note. —The underymentioned Applications (except those marked +) are not open to 
public inspection until ajter acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When com viete Specification accompanies application, an asterisk is affixed. 

May 27, 1910. 

12.868 Harr. Electric ienition apparatus. 


12,689 Ввозн Evectricat ENGINEERING Co. & Jones, Cooling the commutators and 
slip-rings of dynamo-electric machines. 

12.893 Hatt. Dynamos. 

12,903 Gunner. Electrical conduit fittines and the accessories for same. 
for. 29.11 29. Comprised in No. 12.563. dated 27,5 09.)* 

12,926 BERRY. 


Alternatine electric current distributing systems, 
12,236 WEvpE. Electric heating apparatus. 


May 28. 1910. 
13,015 Stg«gNus Bros. Dynamo Works. (Sizmens-Schuckert Werke G.m.b.H., Germany.) 


Movable coil alternating-current transformers fer supplying currents of constant 
values. * 


13.020 Jounson & РниР$ & GRAFTON. 
vehicles. 


13.021 Jonson & PHILLirs & GRaFton, 
13,035 GABREAU. 


(Date applied 


Electric lighting of tramcars and other 


Hich-frequency alternating-current generators. 
Electric lighting of venicles.* 


May 30. 1910. 

13.040 Cotton. Couplers for electrical switches. 

13,095 Stemzns Bros. & Со. (Siemens & Нашке Akt.-Ges., Germany.) 
ments for telephone exchanges with automatic calling devices. *® 

13.123 B.T.-H. Co. (С.Е. Co.. U.S.) Control and protection of electric motors. 

13,124 B.T.-H. Co. & Everest. 


Svstems of clectrical distribution. 
13,125 В.Т.-Н. Co. & Wootton. Dynamo-electric machines. 


Circuit arrange- 


Млу 31. 1910. 
13.176 Conner & Peer Conner TELErFHC HE Wors. Coatine electric catles. 


13,177 Conner & PEEL Conner TELELHCHE Werks. Construction of telephene re- 


с vers. 
13.195 Apams МЕС. Со. (Cutler Hammer Mfr. Co.. U.S.) 


13,197 Jesson, Віккетт & Cc. & BIRKETT. 
fittines. 

13.216 В.Т.-Н. Co. (С.Е. Co.. U.S.) 

13,224 Apams Mra. Со. 
motors. ® 


Saitches.* 
Adjustment of electric and other lamps or 


Watchman's clock recorder systems. | 
(Cutler Hammer Mtv. Co., U.S.) Starting devices for electric 


June 1, 1910. 


Insulators for telegraph, telephone and like wires, 

13.257 PENSABENE. " Brush " or contact arrangement for dynamo-electnc machines. 
13,292 Tayor. Limitine the current on a short-circuit. 

13.295 B. T-H. Co. (С.Е. Co., U.S.) Leadinv-in conductors for electric devices. 
13.299 MatrHews. Eífecting telephonic communication without connecting-wires. 
13.305 JaBuRG, Jun. Arclamps. (Date apr ted for, 2/6,09.)*1 

13.311 MipprLETON & ВлкеР. Electric fuses.” 


13.325 Apams Mra. Со. (Cutler Hammer Mfr. Co., U.S.) Controllers for electric motors.* 
13.330 Кетсним. Dynamo-electrical machines.” 


13,335 ApAMs Msc. Со. (Cutler Hammer Мір. Co., U.S.) 


13.243 Mcores & MOORES. 


Starting devices for electric 


motors. * : à 
13,336 Lake. (Weston Electrical Instrument Co., U.S) Synchronising a!ternating- 
current generators. * 


June 2, 1910. 

13,405 Vincent. Vapour electric lamps. 

13,406 ApAMs Mra. Co. (Cutler Hammer Mfe. Co., U.S.) 
electric motors.* 


13,410 В.Т.-Н. Со. (С.Е. Co., U.S.) 


Controlling the speed of 


Dynamo-electric machines, 


— maremen 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 

18.869 Вколороот. Ships’ telegraph apparatus. 

19.434 IrvING. Electrical detectors or contact makers for use with railway switch points. 

19.834 Lavy. Televraph or telephone insulators and the like. 

25.013 Bruckert. Magneto ignition devices for internal combustion eneines, 

20,105 Beaver & CLAREMONT. Filling electric joint boxes. 

25.584 B.T.-H. Со. (Novrcerath.) Dynamo-electric machines, 

21.109 РАмЕУ. Means for securing electric incandescent lamps. 

22.302 HEIMANN & ScHAFFER. Working arc lamps in series with incand:scont lamps. 
(Date applied for, 1 10 08.) 

22 866 CARBON! & Tironi Electric sienalline for railways. 

23,719 Вет. (Acme Automatic Street Indicating Co.) Electric circuit closing devices 
on electric railways and the like, 

23,937 Monnier. Distributing box for cables with multiple electrical conductors. 
applied for, 19 10 98. Request under sec. 19 not granted.) 

23,938 Fortescue, Electrical transformers. (Date applied for, 19,11,08.) 


(Date 


COMPANIES’ MEETINGS AND REPORTS. 


ee 


ABERDEEN SUBURBAN TRAMWAYS CO.— The directors’ report for the 
half-year ended June 30 states that the profit was £1,260. А dividend 
of 2) per cent. is declared for the past year. 

BOLCKOW, VAUGHAN & CO. (LTD.)—In the directors’ report it is 
stated that the total expenditure upon new bye-product ovens, exhaust 
steam turbines, electrical installations, new ironstone mine machinery, 
extensions, &е., during the past year was £173,002. 13s. 44. А dividend 
bringing the amount for the year to 6 per cent. is declared. 

BRITISH CONTINENTAL ELECTRICITY CO. (LTD.) (SAN REMO).—During 
the past year 171 new installations were connected, and the number of 
equivalent 8 с.р. lamps added was 1,205 (motors calculated in equivalent 
lamps). The output of electricity has increased, and the working 
expenses been reduced. The extension of the company's network to 
the neighbouring village of Ре то has now been carried out. After 
allowing for depreciation, the balance standing to credit of revenue 
(including sum brought forward) is £1,670. 8s., which the directors 
recommend shall be carried forward to meet payment of future dividends, 


the amount having been temporarily appropriated to capital account, 
pending the issue of further capital 


NAIROBI ELECTRIC POWER & LIGHTING СО. (LTD.)—The accounts 
for the period to Dec. 31, 1908, included only the first few months of 
revenue earning period, and the working expenses at Nairobi were con- 
siderably in excess of receipts, making a net working loss of £1,233. 115114. 
The steady progress of the operations during 1909 has resulted in the 
receipts being slightly in excess of all working expenses there. There 
has been considerable further expenditure on capital account, and this 
is still proceeding. At June 30 last there were 228 customers (against 
178 at end of 1909), and the equivalent of 4,728 8 с.р. lamps was соп. 
nected (against 3,628), the connections for street hehting being 1,192 
(against nil). There were also motors of 228 в.н.Р. (against 178 p.H.r. 

YORKSHIRE ELECTRIC POWER CO.—The directors in their report 
for the half. year ended June 30 state that the growth of the business 
is proceeding steadily and satisfactorily. The customers have increased 
their demands, and a number of important new customers have been 
connected during the half-vear. The receipts from the sale of energy 
and for work charged to consumers, &c., for the half-year were 
£16,675. 103., against £11,169. 4s. 2d. for the corresponding half-year of 
1909, and £8,698. 9s. in 1908. The gross profit for the half-year is 
£4,950. 3s. 64.. against 52,598. 12s. 11d. in 1909 and £1,249. 16s. in 1908. 
After payment of mortgage interest (£799. 105. 104. more than the cor. 
responding half of last. year) the net revenue account shows a profit of 
£2,621. 17s. 84.. compared with £1,069. 17s. 11d., in 1909 and 4363.05.10. 
in 1908. Further remunerative business ijs being pressed upon the 
company in districts not yet covered by their mains, but further capital 


is required for this. An extraordinary meeting will be held to pass a 
resolution sanctioning the terms of issuc. 


NEW COMPANIES, MORTGAGES AND CHARGES, AND 
RECEIVERSHIPS. 


NEW COMPANIES. 


CARTMAN & СО. (LTD.) (111,363).— Вох. Aug. 18, capital £5,000 in 
£1 shares, to take over the business of electric piano and musical instru- 
ment manfacturers and merchants carried on as the Tel Eleetrie Co. 
and to adopt an agreement between С. Е. Cartman and Т. 5. Chadwick. 
Private company. 

TAYLOR & ROMANY (LTD.) (111.359).—Reg. Aug. 17, capital £2. 
in £1 shares, to take over the business of ivonmongers and locksmiths, 
bellhangers, electric, hydraulic and mechanical engineers, manufacturers 
of and dealers in electric, magnetic, telegraphic, telephonic and other 
appliances, carried on as Taylor & Romany. 
directors С. A. Taylor and К. О. Romany. 
teney-street, London, S.W. 


Private company. First 
Reg, office, 35, Little Pul- 


MORTGAGES AND CHARGES. 
JOBNSON & PHILLIPS (LTD.)—1ssue on July 28 of £13.000 deben- 
tures, part of a series of which particulars have already been tiled. 
J. б. LYELL & CO. (LTD.)—Mortyave debenture dated Aug. 1. 1916, 
to secure £500, charged on company's undertaking, present and future. 


Holder, Mrs. Н. Lyell. 


VAN RADEN & CO. (LTD.)—A memorandum of satisfaction in full on 
Aug. 15 of mortgage dated Nov. 25, 1903, securing £1,300, has been tiled. 


RECEIVERSHIPS. 
BRITISH TUNGSTEN LAMP CO. (LTD.)—Notice of the appointment. 
on Aug. 8S, of H. Lonsdale, 26, North John-street, Liverpool as receiver, 


under powers contained in second mortgage debentures, dated Sept. 15, 
1909, has been filed. 


CITY NOTES. 
mpa 

MEMORANDA (Aug. 25).—Bank rate 5 per cent. (since June 9, 1910). 
Price of silver, 2434. per oz. Congols 80i —81& for money aud for 
account. Consols Pay Day, Sept. 1; Stock and Shares Continuation 
Days, Aug. 29 and Sept. 15; Ticket Days, Aug. 50 and Sept. 14 Pay 
Days, Aug. 31 and Sept. 15; Mining Shares Carry Over Day, Aug. 26. 

PRICES or METALS (London).—Copper, cash, 55% ; three months, 
564. Lead, English, 12/13; foreign, 121—124. Spelter, 22;—22i- 
Tin, English, 1521—1541; foreign cash, 1573; three months, 1905. 
Iron, Cleveland, cash, 49/101, three months, 50/8. 


MACKAY COMPANIES.—The regular quarterly dividend of 1 per cent. 
on the preferred shares and the regular quarterly dividend of 1} pef 
cent. on the common shares in the Mackay companies will be paid on 
Oct. 1. The transfer books will not be closed. 

SOUTH AMERICAN LIGHT & POWER CO. (LTD.)—The director 
announce а dividend of 5 per cent. for the year ended March ЗІ. £159 
being placed to reserve and £558 carried forward. 

STEWARTS & LLOYDS (LTD.)—<An interim dividend for the half. vet 
ended June at the rate of 10 per cent. has been declared on the | referred 
ordinary shares. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to £286,500 5 per cent. debentures (in lieu ef serip) 
and £13,500 5 per cent. debentures of the Amazon Telegra ph Co. (Lid.), and 


a further issue of £530.000 41 per cent. perpetual consolidated debenture 
stock of the British Columbia Electric Railway Co. (Lt.) 
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риза United t cat A Е э» i ^ I: + 17 7 1 259 © “Ж 45 5. о сапера Knetbg. Co. & Notting T 93 —95 4 4 0 an, July ee ee 
ey- tourbrid ъоье Ai ? => 90 d Е oin ation) 49 M vie. Фо on 
jm. pondee Wed LIN E WE LA E E. St, | 44%| Kent Elec. Power Со. eoe Arad) | тог О аА 
: East Ham Council .. ogee es » 17 1,253 + 33 $13 25, — 719 1/23 London Electric Зиор\у Old. сыз ыыы 8: —85 5 6 0 pril, Oct a 50 
East Нат Council 211112) „ 29| 1108 о 8 |420 | 21408 + м P 28 | Bo. P rer Cent а 2 [410 0| Mani | lot tt 
Gateshead & Dist. Trams ..| |) 12 381 | + с + 446 || St) 2/0 1M o. 4 per Cent. Ist Mort. Deb........... 5%—5% |513 0| Mar, d: .. 
Glasgow Corporation ” 1,007 | — 42| 32 ' — 677 15 etropolitan Electric Sup. Ord. .......... 90 —92 |4 7 9 ‚ Sept "s 
Glossop Trams......liiii ом 20 17.559 | + 297 | 12 21497 - 11186 || se Ty Do. 4j per Cent. Cum. Pref... 7.. э e |eis 3 suu om 
ucester Согрп.........../ > Ф 9| 33 f , 13492 : per Cent. Deb. Stock Ist Mort... 5 0 : E E: 
Gravesend Northileet. 3... „ 10) Wj- nj. Sen |= 20. | Se орет Gant. Мом. Deb. st Mort... 102 —105 | 4 5 9| fam july | e| e 
Greenock & ort Glasgow .. т 20| 1,240 | + 47 | `1 $972 |+ ie | 5 se "Do. adr Ee Supply а mL 412 6 June Dee T 
Н ероо тат ee » + 5 ^ 54 Q Е рег nt. e*90609200€0009€9 9*6 " . ec 
^ — Hastings Elec. mways eM 12 Е 32 19971 |t 26m | 190 44% Do. di cer eat non сп. Pref. ........| 4t—4} 4 14 О) Feb, Aug | œ | oe 
;. Hong Kon Со... „ 18| 161 | — 32 744 | 2959 | 100 5% | North Metro. Elec. P Deb. ........ 99:16115 à 9| Feb Aug | -- 
Huddersfield Coron. ул... ». 20! 89523 | + 8| 7 9.952 |+ 55 [| 10] 6/0 | Notting Hill Electric Ord. Sup. 5 Morts..... 120 1021419 O| Ja» July | + m 
Corporations. eevee 3i 20 1, + 9105 7 $62,562 re #4 724 5 4/6 Oxford Electric с Ord оооеооооовоооооое ә 12 —13 | И 18 0 ee oe ee 
Шога District Соипей......| | 2 | 2753) + 103 ани : 5/0 | St James & Рай Mall Elec. Ord... iiis J2 и Б 
ар District Council а, и 17 956 + 53 20 11.078 t 3,123 st 33% D : 7 per Cent. Prefs NI QNA 4—8 623 Feb Aue ee 
ch Corporation .. T 137 | — 14| 20 , + 556 . /о o. 3} per Cent. Deb. Stock (red.) ...... 6i—7t (416 6 » Aug 7 .. 
отоево со э № " , , n i х КЕХС — , oe ee 
ища om 120 "d |= aiel a де $ | 555 f se 5% | Do. 5% ist Mort. осал. 99 2| 8 18 pu pe 
idderminster & District ЕТ 5 in 96 |+ "26 | 1064 Do. У perte Elec Lt & Power Ord. 024 is 9| P nad | Z 
arnoc Cor "t » 169 = ыбы ES . per nt C , e ооо» = vt 
Lanarkshire TE on M е 9| 32 3,570 |+ — 104 f St 44% | Do. 4$ Ist Deb. Stock (red js А іж |6 12° os Vac) за 
Lancashire United HORE » 18 1,543 | + X 18 M . .. 5| 2/6 | Urban Electric Supply Ord iH 6...6.) 98 —101 | 4 О | Feb, Aug oe ee 
Leamington ..... exec. ttt оо uibus |: d wee $| 2/6 | Do. Sper Cent Cum. Pre. ИМИ 23 9 0| April,Oct | ..| .. 
Corporation i ” k 187|— 61 32 43192 |— 545 || St |41% | Do. 44 per Cent. Ist Mort. Deb. ........ 2—2 = APUL oa жө: зз 
с Lester Corporation. E mode zorro. доо: Hio iL uw 2 2 va Elec. Sup. Ord — € mn $11 9| asa Oct | «+ | ө 
r Н oe » Я 1 ооо ов ооо ооо ) Y " "e 
“ Lincoln adis . : REER vi 20 PUE T A i ЭН На | - nt. Cum. Pref ооо зоофооео 5 E 5 6 9 аг, Зе t $ 
2 Ge Corporation .... 148 y T 4 9220 |+ 96 Electric Railways ram en С у 
ME e ооло Rly...) , 21 11,066 — "5| 32 | 356962 |+ 131 уз and Tramways. 
*London Co wynBayRy. | , 19 eee — SED 8 11,987 ‚153 J| St. | 4% | Baker St. & W 
London Elec By eei see w» 10] 40 он] 11,387 jE „2 |... | Bath Elec. о тир ре. вісе e. |4 
London United uu # 201 1020 + 2857 |419 | 797,811 | + 108,817 О = ргы Cun pe ee 5 аа b 
yi о еооооооеоев а Me » 7, , T "ys st Mort. Я а E A” хоче ee ee 
Maidstone Corporation .. » 2 1 260 | 33 | 211,663 |+ 9 404 EP y^ B'ham & Midland ae ҮТҮ Stock. 82 Е É 0 an duy ое e 
Manchester Corporation. , » 20 208 | — x: E 8,644 + 488 10 re Ө! Tramways & Carriage Ord. b. Stock.) 80 —83 |5 в 6 Hg oet vd 
Merthy Railway ....... о тоа ту 560-20 эзе |т 222 35 4% Pe. Cum. Pref. (fully paid) ..... LN m ET 0 B Аш. | а. о, 
etropolitan Dist. Railway. э: (72 d = 13,668 + `” .. tich Е таспо р rts 100 —101 z oe i 
i EIE Б E LEER A gegenen Aoa co Rs Be] | 
оого. ив » 2,834 Е + 4,685 0 Ў рег nt. Per t © 2020209202220 I i А е ee 
Nelson Corporation. р... y 9| 346 + 502) a2 | 23709) | 41486 | Se 3% | fzentral London О, and Deb, Stock. 111122: 8e Я [sip o | Apni, os 
n-Tyne Cor и 16) . = 651 o T on Ordinary Stock ....... Ке ul 6 3 { . 
| ew Bud. + 15 | $20 St. | 4% | tD > у Stock .......... О | Мау, N 
| Northampton Corporation|” B amor elda | svo I ofall tl ae D bu uui (BEDEUTET 
am, hton & я oe m 20 = 14,518 + ‘ Zo. 4 r Ce t. e**9»2o050óé60oes259253€6229* 49 —51 е Л ЧЕ ar big 
dham жыз a ДЫШ .. » 12 с МЕн 12 | $20 10,307 |— EE | St. 49, Charing X, Euston е ООС 100 —102 : i 0 | Feb. ....| 49 К 
в р 21 | 11821 | + 35 УП 17690 |- 1241 E 2 City of Birmingham Trams, 5 Le Deb E | 14 ^ Jan, July | 108... 
> Peterborough aos, am " 17| "198 | + 17| из Pes Е ле] о во чө ЖБ 
ortsmouth Corporat И „ 12 ЕІ ' Кр А 168 | st. | 5°; Do. 5 per cent. P. nos Gon Ord. ..| 27 —28 3 19 O | April, Oct 3? 
-z Potteries ,.. .. poration I 137, —  16| 32 3684 |- 3t 5% | Do. 5 per cent. Perp. Pref. (1891) ...... 105 —107. 5 6 0; Feb Aug | 29] .. 
s^ Preston Corporation ...... s R| 7263] + 24 20 | 44898 |- 143 | S| 5% | De (1900 SSES 102 —108 a le o) Бе, Аце | 
, Rotherham Corporation... э |+ 773 2| N59 | 1698 St $5 | ро (1908) оа 99 —102| 4 18 0 Feb, Aug i 
И cian рва On....| 4 18 n . 7а : 9 ||St| 4% | Do. 4 per ee E LM .....| 98 —101 1 [5 О | Feb, Aug : 
«> VSalford Corporation `...... » 12 + 53] 20 | 12523 + ` iol 6/0 itDublin United Trams 6 per Cent. Ero. ...| 99 —10 19 О Feb, Aug з 
КЛ Sheffield Co жина өөө m 22| 45% ет 6979 |+ 139 | 1012/01; Саа and Dent hans On не 12219} 141 0 Pe AR 2 
t Ae DA NETT , 69 | t2l 97.05 .. | Gt. Northern & Ci гЧ......... 8 —8 eb, Aup » : 
Se” Singapore Trama ttt 12 85 | + O51 |+ 985 [| 10| 4/0 +С n & City Rly. Pref. Ord. (49 E1710 E cs A 
ii ers Metropolitan... ^ 25023 та 518 11 | 127359 [+ 7484 | 35 & Бо. 4 per Cent Deb, Stork v 4% G PE) eM ais о 9 Aug| j x 
a MARO bid M 12 » : 7 60. , T as ngs & Dist x t9 95 499 9. es РУЛ eb. Au ate E 
uthend Corporation ....| ^" 12 302 | — 129] 32 Е De Sek саша осв 4 4 0| Jan, Juy i 
гареп Tramwaie 69e, cw 379 + 42| 32 | 26,720 |+ ' 44^ 10) 6% | Imperial Tramways Ord. ....... eee 72—77 15 i Маг. Sept| .. | .. 
ufo dge Hyde,&c., ЛЕВ. „ 12] 446 ИЕ 10 E% е рои pe 5 c um 10 0| Mu ses ae 
Lu underland Dis cia Bonbons, , 2 790 | — 32 la ‚475 |+ 158 5 ҮМ lof Th per Cent. Debs. ........000000., —4 7 10 0 | Mar, pt .. T 
ct. » 21| 1,292 120 14.888 |— 1,320 : anet E. T. & Lt. 5 per Ce ...| 66 —79 ar, Sept| .. 
wansea Trams ..... » 7 t t 94, 21 2 A vM St. | 4% | Do. 4perCe per Cent. Pref. ..|  1j— 6 8 6 | Jan, Jul Mx 
EE Corporation ПИ] н В Е 38] 42 | iggi |Z 1323 [st 5% | Lance Utd о и ми daz 
EE ec LED 17 170 7| 32 | 34521 |+ 4004 | tol .. | Londo Utd. Trams, 5% Prior Lien Deb. Stk. 9-9 |519 3 Jan, July | 73) 724 
г pumowbandDiuic.:| н (2| у ad 29 | 283 |+ n9 I st. 4% О ч С им ог Pre. e| 82—80 |516 0 lanus p 
ms з » о > 9256 = Jan. m 
. arr District Council v. » 17 7 + a 32 sone н Aoi э ijo Hark Соп. On M Deb: Stock.... 67 = 5 12 6 an, ain т ee 
E  BEEUZIIE IINE I E We EIS EMIT |: 
b est Ham Cor оп.... ? + 1 33 17. 1 0/6 t 2o. 5 per Ce t. Cum. ] зоо ооовосо n C$ EN , ee ae 
eston-auper Menon еъ. "i 11 . 0 2 к ,694 + 750 | St. 43% Do, 44 per оа. оша Pref. ооооооова ьо | й — a April . na ii 
Wolverhampton Co. : ГГУ M 12 5n — 6 19 47,692 + i 921 ВЕ А = Do. 5 рет Cent, DE c. ооо соевое к : 1 1 0 Feb, Aug Ye ь ө 
оаа ptonCorpn. ii| ” 12 2812 47 55 4, E b dl se 1}? рео cura Railway Consolidated... | 48 =. it Of Jan July | у о. 
| yrexham o vn E Ee + 125 20 20313 i 3 S16 SE Jr po Sp per Cont ии es 67 4 P: с Feb, Aug 38. Ө 
| rf RT эчъвоь, » 12 Bi 32 et » г Се в дэ ***590600009 Feb, 
27 {шыша аа cir! ^ A| net] 10у 3 aio Ер | Bo. 3$ per Cent cA Mese 7| 86—% |4 Dre | Reb Au | oot) SS 
@) These Ў à A 1,006 ! — ,412 2 t. Deben TETTE —B86 eb, Aug . .. 
ys. $ Minus 2 days, ng period last year. * Partly el а | * In calculati 41. ушу 921 913 
ing period last year, * Partly electrical. || үну Dividend, ^ i Tho London Stack Botan 
ys en $ The London Stock Exchange "Као ЖЕ but not for red 
| em 
ve declined to quote hens 
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_ ELECTRICAL COMPANIES т a a, 


SHARE LIST.—Continued. 
Last Price Rats Last 
Divi- NAME, Wed. [pax скит. Dtvioaxp Drvi NAME, Г t скит | Остао 
| Dur : Wed PER , 
zs Aug. 94 | Yrstos. DEND __ EN Aug.94 |Yrmuen 07% 
Electric Railways and Tramways— Continued. | c, 
St. | 34% | Met. Riy. 3$ per Cent.“ A" Deb. Stock..| 90 —92 |3 15 6 Jan, July Telephones. gad | 
St | .. |tMetropolitan District Railway Ord.......| 20}—21 bs eb. Aug 2$ | Amer. Telephn. & Tslegh. Сар. St. ......| 137 —140 |519 0 L 
St| ..| Do. Extension Pref. (5 рег Cent.)......| 75 —77 2: Feb, Aug 4 Do. Coll. Trust $1, 4 por Cont 93 —55 |4 7 3| Jan Joy 
St. | 34% | Do. Assented Ext. Pref. P (Int. Guar. by 49 seas 4% Cons. Bonds 1936 ..........| 103 —105 | 3 16 0 ә 
па Elec. Rlys. Co. of London, 1.49.)| 71 —73 |416 0 | Feb, Aug 5 Anglo-Portug'se Tel. 5% 1st Mt. Db. Stk| 1014—1031, 4 19 0 Mar, Sept 
St. | 3 Do. 3 per Cent. Consoltd. Rent-charge| 74 —76 |319 O | Jan, July 5/0 | Chili Telephone ...................... 91—91 |4 43 А .. 
St. | 4 Do. 1 [sd Cent. Midland Renae 100 —103 | 4 О O | Jan, July 0/73 Monte Video Telephone Ord.. ». «+». «+ ++ + 3 600 Nov 
St. | 6 Do. 6 per Cent. Perp. Deb. Seek 140 —142 | 4 4 € | Jan, July 0/6 | Do. SperCent. Pref. ....cscccccceees| 12—41 |5 12 0 | May, 
Bt. | 4 Do. 4 рег Cent. Риїо................| 94 —96 |4 3 6 uly 6 {National Со. Pref. Stock. eee ade. 104 —105} 6 1 0! Feb, А 
1 4:4. Potteries Electric Traction Ord. osooso. 5 1, Oct 6% | +00, Def. Stock ..c.cccccccceesceees| 123 —125 | 4 17 6 | Feb, Aug 
l| 0/6 | +0о. 5 per Cent. Cum. Рге!............ 6 14 О | Feb, Aug 6/0 | tDo. 6 per Cent. Cum. Ist Pref.........| 10 —10} | 5 8 6| Feb. Aug 
St. | 44% | Do per Cent, Deb. Stock..........| 82 5 S 3 | May, Nov 6/0 ' 120. 6 per Cent. Cum. 2nd vevesees| I0 —1 5 5 6| Feb, " 
l| 73d. S, Met. ce тапа a Lie DN о Erf | vd ; 2/6 ' *Do. 5 per Cent. non-Cum. 3rd Mus 513 4 8 0| Feb, " 
St. 4 Cent. Deb. Stock...... $6 — 5 14 C | Jan, July Abe Do. ре. Stock 34 per Cent. (red.)....| 974—994 | 3 10 6 | June, Dec! М 
100| 54% | Sunderland Dist, Elec. Trma 5% [stib 8 4 0| Jan, July % | Do. 4 per Gent. Deb, Stock (гей). .... 964—1004] 3 19 8| Jam Jur ug 
e| | Un E.Rys.Lon. 6% In.bda.withcoup5| 39 —41 | 4 16 0 | June, Dec 44% Aen ror Telephone Со. 30 yr. Bnds. 98—99} | 4 12 0 tM 
.. | 5% | Do. 5% Prior Lien Bonds............| 103 —104 | 4 16 0 E 1/0 ental ................. | ЦИ |414 6|А 0а |. 
.. | 4%| Do. Bonds with coup. 6 ........| 89 —91 |5 0 0 EP 0/7} "Do 6 per Cent. Cum. Pret. eese] ЧИ |411 0, Apel Oti н 
«| 4% | Do. 4perCent. Ist Power Но. Dbe. ..| 98 —100 | 4 00 к 4% | Со. 4 рег Cent. Red Stock...... 41 0. S "d " 
" отараси. В.) Elec. Trams. Ord....... oe v 96 Telephone Co. of Egypt Фоне) 98 —100 | 4 10 0 | Jan, Jur А 
иы 4 Ls Me ne ne кн ; Me гә yn United RIY "cent Gum. Pret ez rights ...... | shat 512 3 у.... | № 
рег n 8 8.6.0.0 6-08 а лч. 1 Р nt. evesvecsns EF 
ы а 44% | Do. 44 Deb. St. Кей.................| 102—104 | 4 6 € B 
Electric Manufacturing, &c. Financial, Investment, &e. 
Е 3/0 Elec. & Gen. Investment 6 Cum. Pret... 21—34 | 9 4 6 
ее е НН Me ссни а IE | 
119: | Do. 6% Cum. Pf. —— r 16 0 | April, Oct ү не gan — 
ЕЕ Babcock & Wilcox Ord RAS 1—5 5 6 А Oct Submarine Cables Trust (Cert.) ..........| $90 —133 | 4 10 C 
laude si Le E SE CET = 1 Ши 
: 6/0 | Brit British i | & Helsby Cables Ord... d 8 0 | July, Feb | : gy and oe anil alg 
ро, ооооов озьооое 1 0 ul 
Bt 48) ро Poer Cent, Tat Mort, Dob. (red )..| 101—106 | 4 6 6 E dur i 2/6 вел ate st бит Ii Pe... 4&—4 | 5 9 6| Apel 04| Ф 
St British Thoms'n-Houst'n % Ist Mt Db. 100 —103 8 0 | Mar, Sept . 2/6 Cum. 2nd Pref..e.cceeececces]| 44—48 |514 0 Jan July: oy 
Sí .. | British Westinghouse 6 per Cent. Pref. . Ah " Feb, Aug % Dab. Stock оа ааа, ЗОВ |470 ре 
0 6 Do Ев 934—101) 13 0 2 $ | Bo К at | Deb, Stock oe | 4 m 4 13 0 ка 
nt. Mort. ock...... 6 an, July uckland Elec. rams. 5' Deb. (red.). — 4 15 К 
St. 4 4 | BrushE Eng, Co % Perp. Ist Deb.Stock| 39 —44 4 О | Mar, Sept 4/6 | Brisbane Electric Trams. үре ы. 5l £19 о Maya.) © + 
St 4 Do. Perpetual 2nd Deb бокко.) 23 —22 |1612 0 | Jan, July | ` 2/6 | Do. 5 per Cent. Cum, Pref. ..........| О 415 0 | May, № 7 „ 
5100 Callender's < Cable Con. Ord...... сор О lu C | Jan, July 44% | Do. 4$ рег Cent. Db. Prov. Certe... 99 —102 | 4 8 6, Jan jul T 
$] 2/6 | Do. 5 per Cent. Cum. Pref........... 4—5 15 0 ‚ July 8% Вар umbia El.. Rly. DE Ord. ......| {44 —148 |510 6 Mar cet ve 
St 44%! Do. 4$ per Cent. Ist Mort Debs. (red.). . 1024—1024 7 6 | Nov, Мау p Ord. Stock 24 & bonus ....| 124 —123 | 4 1: 9 | May, Nov TE 
=. 1/3 e liner Alkali Со............... 28 —2 te 19 6 | May, Nov Е Do Cum. Perp. Pref. Stock...... 1091—1124 4 9 6 12 Шу |t | 
44% | Do. Cent. | e Mort. Deb. (red.)..| 104 —107 | 4 4 0 | Feb. Aug per Cent. Ist Mort. Debs.......| 102 —104 | 4 6 6| Ot na 
1/0 Сады (Shp Taepa h Ord. ......| 1-Й | 5:9 O | March. ancouver Power Debs. ........ 100 —103 |4 7 6 Јал, July Ks 3 
1 0/8; tConsolidated Elec Terese eee о 1—4 6 0 0 August А ро % Регр. Соп. Deb. St. je d ease 1034 — 100} 4 0 6 ee m t 
1| 0/6 | Consolidated Signal Co ҮСТ T"—— —# |512 9 | April, Oct . [Buenos Ayres Lacroze Trams ist Mt. ОЬ. %4—9% | 4 19 0 Mar, Sept : 
110/7; | Do. 6 per cent. Cum. Pref. .......... —# |6 8 O | April, Oct . 6% | Buenos Ayres Port & City Tram, a Mt. 
Ji .. | Crompton & Co (Nos. 1 to 85000) ...... i—t 50 О | Jan, Deb. Stock ....................... 95 —98 |6 2 0, Feb, Aw 
10 M Dose келын Mee Debe. (red.)..| 84 —57 |515 0| Jan, 2/6 | Calcutta Tramways (1 to 137,610)........| 14—44 |5 0 0| Mar Sm qq 
10 i Davis & Timmins ооо оо ооо фооо* —1 ee ar, 100 2/6 | Do. $ per Cent. Cum. Pref. eeoeoeeeeeve 44—41 5 2 9 а. 7 
$:1/21 PACK: ес ея о 1 —1 570 Sept. .... | 44%| Do. 44% Ist Deb. Stock (red)........ —99 |411 01| Ја Фу 
s 09) De ра Соте соте ne ee 98 mii я о о Sept jui Nerei Electric bam Shares ............ ен in. FMyAN % 3 
г Cent. Ded. stock. ee AT — an, July 1 ty of Buenos Ayres Trams Co. (1 4 ‚и, 
oJ В #- - eb, Aug E з Do 4 t Cent Deb. Stock о. (1904) Sh. эв —101 4 00 i ч й 
alaa | Bo COPA Mort Ge. акса) | 65 | Bie 0 De i Gamo Lig ATL KE od а 
. & рег Cent. Mor une, 5 ectric Traction of Hong Kon 
St.| 5 pe эре Сел. me Deb Steck ves =? 6 2 0 | Mar, Sept бем. Iat Mort. Debs. «2 ТЕЛИ eop 79 —82 162 0 M ' 
oe ° mun n’s ес. rp. ecstoeston? тт, ee an, . S vana lec. R Con. Mt. 5 У | 
‚‚ | Do. 6 per Cent. Cum. Pref. SHE A . ay, N р уеаг Coup. Bda. ......-.- rut эз —101 | 5 40| Fe Aw 25 
St 44% | Do 4i per cent, Ist Mort. Deb. (red)..| 75—18 |515 €) Jan, ] Kalgoorlie Elec. Trams Sh. Пен ACTAE |, го Jan Yay С 
.. | Electric Construction Со.......... — } z an, 5 Ро. 5perCent." A” Deb. Stock...... 93 —9$ 550 Ја dy " : 
2 2/9: | Do. dpe Cane Cum. Pref.......... 11—13 1413 € | July... .. el 56 Do. 6perCent." B" Ditto...... ss | 21 —75 |8 0 0, 14% dc 
Ste | Do. ра сав Gee Gui Debs..) 59—61 |6 5 О | Јал, July 9/71 |tLisbon Elec. Trams. Ord. ...... ШШШ Het вот ce 
10, 5/0 | General Electric (1900) 5% Cum. Pref. 7—8 |6 5 O | June, De | * > 0/7} 6 per Cent. Cum. Pref. neus 6—1 410 9! {ay ey „ 
St. | 4 Do 4 per Cent. Ist Mort. Оебз........ 82 —8 | 413 О | Mar, Sept 5% ‘Do. SperCent. Reg. Mort. Debs. ......| 978—1014] 4 18 € | 72% ни "n. 
Н 10/0 | Henley's Telegraph Works Ord.........| 121—128 | 5 19 0 | Feb, Aug |. 5% Madras Elec. Trams. 5% Deb. Stk. ...... —98 2 0| Jan, JUY gn 
2/3 | Do. 44 per Cent. Pref. ...........- 5—5} | 4 5 9 | Feb, Aug ++ [00 5% | Manaos Trams and Lt. "Co. 5% Debs . 83—83 |5136 c Aue 
St | 4% Do. per Cent. Ist Mort. Deb. Stock | 105;—107!1 4 £ 0 | Mar, Sept |... | e | e? {Manila Elec. Ry. $1,000 Gold Bonds...... 96 —98 30 Feb, ME у j 
T 50 india RO UE RE MN orks.... 10—19 с р Feb, Aug 1} "Bs. Gen: Con Com. St. ....... | i-is 176 о 
OO per Gen ып. КҮН ач ку KE or i "E 59 . Gen. Con. Ist Mort. 5 = 20 5 9 
100) fo | Do á И LS | 41 0 | Apni Ox т ыкма сы ИЕ c 
ee ational Elec. Construction = .. : I à on St R Sterling 4 = 
| 2 | Richardsons, Westgarth & Co., Ltd. Отв. #—й S | No» “реб (1922) (Nos. 601 o9, } рег Cent ioo — 102 | 4 во Feb, Aue | | 
| «+ | Do. 6 per Cent. Cum. Рге{........... = | May, Nov 44% | Do. до, (Nos. 1 to 4,600) ... LEP] 102 —194 |4 6 Jiu 
St. | 4% | Do. 44 per Cent Регр. Deb. Stock....) 73 83 |5 8 6 | Jan, de | Perth Elec, Trams Ordo 012217171 oft |515 э № cr 
i. Simplex Conduits Ord watt EUN .. е t| 5% | po let Mt Db. Stock ......- 99 —102 | 418 0. Jat м 
> А рег п um. е • Др ee A n n ec. rams " : 
12| 12/0 | Telegraph Construction & Maintenanes..| 54 —38, | 5 18 0 | Mar, qe О ио реа TM е 
о M Cent. Deb. Bonds (1909) ....| 100 —102 | 3 17 0 | Jan, 44% | Do. 44% ist Mort. Deb. Stk. ........| 97 —102 | 418 0; v Wu 
1| 1 tickers, ns & Maxim, Ltd., Ord. . .....- 24—24 |4 5 0 T $1} | Rio Janeiro Tram, Lt. & P.Co...........| 914—938 | 412 0) © AA 
1| 0/6 5 per Cent. non-Cum. Preference.. сн, 400 x 5% Do. 30 yr. Gold Bnds. .............. aoi» 3 6 » N N 
St. | 5% Бе. 5 рег Cent. non-Cum. Preferred ..| 107 —110 | 4 12 0 is 100! 5 Do. 50 yr. Mt Bods aoe A 871—90 13 6 "NN 
St! 4% | Do 4 per Cent. Ist Mort. Db. Sk (red)| 102 —104 | 3 17 О | June, Dec } | Sao Paulo Tramway, Light & Power Co. | № 16 
100! 44% ро. 4} per Cent. 2nd Mort. Deb. (red.! 104 —106 4 5 0 ure, $100 Stock . *e*»e9eí(2€9 *90*4*09689050€69€9 144 —145 1 0 » Det 104 |" 
100 5% | Do. Sper Cent. 3rd Mort. Debs Serp.: 105 —107 14 13 © is i uli 5% 5 per Cent. Ist Mt. $500 Db. ...... :01 —103 | 4 17 0, june 99. 
0) 10% те мык и 6% Gun Pref. ....| 12}—134 |7 8 0 Же OA в 128100] 44% | Toronto Ry. Co. 1st Mt. 44% Ster. Bonds, 101 —103 7 6 | Feb, Aw 
ee ans obinson ГА. с. евоое оеро Е oe , . 
5 1/6 | Do. 6 per Cent. Cum. Pref........... 11—14 [10 13 € | Apr, Oct Colonial and 
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Tuts year the British Association meets at Sheffield, and 
everything points to a successful gathering. On Wednes- 
day evening the Rev. Prof. T. С. Bonney delivered his 
presidential address before a crowded and brilliant 
audience, and yesterday the presidents of the various 
Sections delivered their addresses. At the time of going 
to press the ofticial number of persons attending this year's 


meeting was 1,400. An attractive programme of social 


events has been arranged, and it would appear that Sheffield 
13 determined to maintain its ancient reputation for 
hospitality to strangers within its gates. . 

Pror. DaLBy’s presidential address to Section G was of 
the ideal British Association type. It dealt with an 
extremely Interesting and difficult subject in а manner 
e of being understood by the veriest amateur. 
Statistics relating to railways always claim the attention 
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of the intelligent publie, but they are rendered positively 
thrilling when they are accompanied by reliable data 
furnished by a distinguished engineer, The burden of 
Prof. DALBY's song is that electric traction is the only 
thing for services involving frequent starts and stops; but 
he goes further than this and says that the London, 


‘Brighton & South Coast Railway Co.'s so-called “ experi- 


ment” contains the germs of practicable long-distance 
electrification. It is almost to be regretted that he did 
not dwell rather more fully on this part of the subject 


but we may hope that he will have more to say after 


1 


Mr. Ришар Dawson has read his Paper. 


Lc аео 


Municipal Wiring Powers. 

IT will be remembered that a clause conferring powers 
on municipal authorities to do wiring and to supply elec- 
trical fittings on hire withiu their areas was inserted in 
the Electric Lighting Bill of 1909. This clause was so 
amended in the House of Lords as to make it unacceptable 
to municipal electrical engineers, and it was, therefore, 
deleted from the Bill. The Incorporated Municipal Elec- 
trical Association, who discussed the subject at their 
annual convention in Glasgow, recently sent out a com- 
munication to the various local authorities to discover 
whether sufficient support would be forthcoming should a 
Bill be introduced to confer, among other things, powers 
for wiring and hiring on such local authorities as possess 
electricity supply undertakings. The results of this 
canvass will be found on another page of this issue, 
from which it will be seen that a large majority of those 
who replied are in favour of the proposal, and even 
go so far as to promise financial support. We may, there- 
fore, presume that the Municipal Electrical Associa- 
tion will introduce a Bill in the next Parliamentary 
Session to obtain the powers they require, and we may 
certainly prophesy that their proposals will meet with 
opposition. It is well that this should be so. We have 
no objection to municipalities wiring or hiring where no 
contractors are available to do the work or where the 
contractors are supine and do not appreciate what is 
required of them. But we do not approve of a munici- 
pality becoming a trading concern and entering into des- 
truetive competition with those who help to provide its 
sinews of war. Unfortunately this course is occasionally 
adopted by some municipalities who already possess the 
powers which the proposed Dill would confer on all. In 
view of the necessity for those supplying electricity being 
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in a position to develop their undertakings on modern 
business lines we think that a well-planned scheme of letting 
motors and heating and cooking apparatus on hire would 
be of great advantage tothem. As, however, there appears 
to be a conflict of interests between the supply authorities 
and the contractors, we hope that the subject will be fully 
discussed in all its aspects and a compromise reached. 


Rreakdowns of Machinery. 


THE annual report of Mr. М. LoNGRIDGE, chief engineer 
to the British Engine, Boiler & Electrical Insurance Co., 
always provides interesting reading, on account of the 
valuable information and hints that it contains. The report 
for the year 1909, of which an abstract will be found 
elsewhere in this issue, is no exception to the general rule. 
On the present occasion less space is devoted to the cus- 
tomary descriptions of typical breakdowns, which latter have 
proved of smaller interest than usual; but this has allowed 
particulars of some interesting tests carried out by the 
engineers of the Company to be included with the report. 
The rate of breakdown among both steam engines and gas 
engines is about the average for the last few years, the 
figures being 1 in 10:2 and 1 in 10:4 respectively for the 
two types of engine. At present only comparatively few 
Steam turbines are insured, but in a year ortwo, doubtless, 
some valuable information as to their reliability compared 
with reciprocating engines should be available. It is 
interesting to notice Mr. LoNGRIDGE's observations on the 
improvement in British methods of design brought about 
by technical education and foreign competition. In this 
connection the design of gas and oil engines is apparently 
inferior to that of steam engines, crankshafts in particular 
showing an inereased tendency to failure, as is clearly 
indieated by the faet that, whereas for the six years 
previous to 1908 the percentage of breakdowns due to 
failure of crankshafts was 5:0, this figure had increased to 
9:] in 1908 and to 13:4 in the past year. The producer 
also seems а weak point in gas plants, the percentage of 
failures showing à marked increase. 

TURNING now to electrical machinery, it is very gratifying 
to observe evidence of greater reliability, as indicated by 
the fact that the percentage of breakdowns of dynamos has 
decreased by 22 per cent., of motors by 6:2 per cent., and 
of starting switches and controllers by 7:5 per cent. 16 is 
to be noted, however, that bad workmanship or defective 
design accounts for a greater proportion of failures in 
all electrical apparatus than a year ago, whilst age and 


abroad ; but although valuable contributions to this subject 
have been made, substantial difference of opinion still 
exists. It is interesting to note that in New Zealand 
this question has been deemed worthy of the attention 
of а Royal Commission. This Commission, which was 
appointed to report upon the most suitable form of 
brake for the Auckland (N.Z.) electric tramways and also 
to consider generally the question of tramway efficiency 
and safety, has recently sent in its report to the Govern- 
ment. It recommends that the Auckland Tramway Co. be 
requested to fit its cars with an approved type of pneu. 
matic wheel brake and pneumatic sanding gear and to 
reconstruct the existing track brakes so that it may be 
possible to transfer 45 per cent. of the weight of a loaded 
саг to the slipper blocks. The pneumatic brake was 
favoured by the Commission on account of its reliability, 
independence of track equipment, smoothness of working, 
efficiency at all attainable speeds, and ease of installation 
compared with that of the magnetic brake, which is stated 
to be unsuitable for the existing equipment of the Auck- 
land cars. It appears, however, that the latest forms of 
magnetic brake have not yet been tested in the Dominion. 
Although adopted to no small extent abroad, the pneumatic 
wheel brake for tramcars has not found favour in this 
country; but that it is worth consideration is shown by 
the fact that, in their 1908 report on brakes, the Committee 
of the Light Railways and Tramways Association suggested 
that more attention might be paid to air brakes. 
Brussels Exhibition Fire. 

Аз may be seen on reference to our correspondence 
columns, the rumour that the Brussels fire originated 
from defective electrical apparatus has been officially con- 
tradicted. In support of the statement, it is pointed out 
that all electrical supply had been cut off for several 
hours from the buildings where the outbreak commenced. 
Clearly, this gives the coup de grâce to the “fusing of an 
electric wire” theory. Fortunately, the daily papers are 
becoming more cautious about alleged electrical fires, aud 
this is only as it should be. If, however, they are really 


beginning to see the futility of their policy for the last 


few years, it now remains with them to make amends by 
giving as much publicity as possible to statements of fact 
issued by responsible persons. Meantime the Board of 
Trade Exhibitions Department is making most satisfactory 
progress with the new British section. Mr. WINTOUR, the 
Commissioner-General, states that applications for space 
in the Salle des Fétes have been so numerous and spon- 


deterioration have become a much less frequent cause of 
trouble, probably largely owing to the inspection carried 
out by the Company. One of the most striking testimonies 
in favour of electrical machinery is the fact that only 1 per 
cent. of the breakdowns has been due to overloading. In 
view of the small indication given by electrical apparatus 
when subjected to an overload and the frequent placing of 
such apparatus under the control of unskilled workmen, 
such a record is certainly noteworthy. 


taneous that personal negotiations have been unnecessary. 
The electrical exhibitors have responded promptly to the 
call for a representative display in the remodelled section, 
and practically all the firms formerly showing have 5% 
their new exhibits together. The firms include Messrs. 
Kelvin & James White, Nalder Bros. & Thompson 
R. W. Paul, Cambridge Scientific Instrument Co. and 
Gambrell Bros, who are to be complimented on the 


enterprising manner in which they have reconstructed 
their exhibits. | 


" "— 


a 


Tramway Brakes. 
THE question as to which is the most satisfactory brake Engineering ‘Standards Committee.— We have receiv al 
for an electric tramcar has received considerable atten- ur 


А from this committee a copy of the revised edition of i 
tion during the last few years both in this country and | specification for Portland cement. Оп account of the differen 
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found in the initial setting time when the British standard and 
Vicat needles were used, it was considered preferable that one 
instrument only should be specified for determining the initial 
and ffinal setting and the Vicat needle has been adopted 
for this purpose. А minimum lime content has been inserted, 
with a view to excluding cements other than Portland cements ; 
the total loss on ignition has been specified to provide an 
additional criterion of the quality of the cement and to restrict 
the amount of water present, and provision is now made for 
limiting the total amount of sulphur present in the cement, 
whether in the form of sulphides or sulphates. 


Remarkable Performance of an Induction Motor.—Accord- 
ing to “Engineering News" the behaviour of apparatus 
under exceptional circumstances reveals the weak or strong 
points in its design and determines whether it is suitable to 
perform the service for which it has been installed. А 90н.р. 
three-phase 220-volt standard induction motor recently demon- 
Strated its ability to operate successfully under the trying 
conditions met with in mines where the air is unusually damp. 
The motor was only partly enclosed; this is important, for 
thorough ventilation of the motor is absolutely necessary in 
mines where high temperatures prevail. The motor in ques- 
tion was geared to à mine pump located at the bottom of a 
shaft on the mines of the Richmond Iron Works. Surface 
watertbroke into one of the upper levels and flooded the mine. 
The water rose so rapidly that the electric pump and motor 
were soon 2 ft. below the level of the water. Under such cir- 
cumstances it was imperative that the pump should continue 
іп operation. At the end of two hours, during the whole of 
which time the motor was submerged, it had pumped itself 
clear and was then stopped long enough to clean the dirt and 
chips from the rotor and to put oil in the bearings. It was 
re-started immediately. The pump has been running about 
20 hours a day ever since, and the motor apparently suffered 
no injury from its unusual experience. 


Electric Locomotives on Steep Gradients.—The “ Engineer- 
ing and Mining Journal " describes an installation at Holt & 
Gregg's lime quarry at Kennet, California, as an example of 
the operation of electrical apparatus under heavy conditions. 
This quarry is near the copper mines and smelting works of the 
Mammoth Copper Mining Co., and supplies the limestone flux. 
The quarry is 2 miles from the station where the rock is stored 
for the smelting company, and about 2,000 ft. above the ore 
bins. In order to transport the rock to this point a road was 
built round two mountains, necessitating many curves and heavy 
gradients. There are 35 curves, with radii varying from 35 ft. 
to 55 ft. The entire road has heavy gradients, varying from 
4 to 12 per cent., the average being about 7 percent. This road 
‘was originally laid out as a wagon road, but was afterward 
changed into a 30 in. gauge mule tramway, equipped with 
30 lb. rails. The demand for limestone became so great that 
16 was not possible to supply it with this equipment. An elec- 
tric locomotive was purchased and a new system put into 
operation. The locomotive handles three-car trains, each car 
weighing 4,400 lb. empty. The wooden body is mounted on 
substantial double trucks, having а ЗН. wheel base. А com- 
plete braking equipment was provided, consisting of both 
track and wheel brakes, The locomotive had a rating of 11 
tons, and was equipped with two 42 н.р. 550-volt motors. Оп 
&ccount of the heavy gradients and consequent wear of the 
wheels by the brakes, the locomotives were equipped with 
track brakes in addition to the standard wheel brakes. Three 
locomotives are in use and a switching system has been 
installed, so that two locomotives can travel back and forth, 
each making about 10 trips during the day. Owing to the 
mountainous country, it was necessarv to instal the power 
‘station at the end of the line. 


Cable Interruptions. Date of Interruption. 
Assab —Perim ...........,........................... . July 8, 1909 
Malta—Tripoli EEEE ЛҮКТҮ ЛГ КС. April 20, 1910 
Reunion --Мачгібіцв ................................... May 20, 1910 
Latekia—Palura ....................................... May 26, 1910 
Obock Djibouti. esee us June 24, 1910 
Bonny—Duala ...,.,.............‚...................... Aug. 3, 1910 
Саре St, James—Doson .............................. Aug. 25, 1910 


A.C. Motors in New Axle Mill at Gary.— The “ Electrica" 
World ” states that, following the practice initiated with the 
design of the new 14 шт. and 18in. merchant mills of the 
Indiana Steel Co. at Gary, Ind., which employ alternating- 
current motors throughout, the axle mill now nearing com- 
pletion shares with them the distinction of having no direct- 
current lines entering the building except a single pair of wires 
conveying energy for the electric lifting magnets. These are 
used for lifting the steel billets from cars and placing them on 
the platforms of the re-heating furnaces. The main rolls are 
driven by a 500 н.р. 6,600-volt three-phase 25-cycle induction 
motor, running at 260 revs. per min., which is controlled from 
a contactor panel employing alternating-current auxiliary cir- 
cuits of 220 volts. A number of 25 н.р. and 50 н.р. motors, 
used to control and raise the tables, conveying rolls, transfers, 
cut-off saws, &c., are also supplied from the 220-volt secondaries 
of the mill transformers, a transmission voltage of 6,600 being 
employed about the plant. At the Gary axle mill the process 
of shaping the axles by the rolls is carried further than at any 
other plant, requiring less subsequent work in finishing the 
axles by means of the steam hammers. In the rolls each billet 
is reduced to practically a round section twice the length of a 
caraxle. Heretofore it has been the practice to attempt only a 
rough shaping by the rolls. All the crane and hoist motors 
in this mill are of the alternating-current type. 


The Scattering of Homogeneous В-Вауз and the Number 
of Electrons in the Atom.—In a Paper on this subject read 
recently before the Royal Society, Mr. J. A. Crowther showed 
that the scattering of a homogeneous pencil of В-гауз had been 
measured for various substances and for rays of different 
velocity. It had been shown to obey the following laws: For 
rays of given velocity the intensity I of the radiation con- 
tained within a given cone.may be expressed by the equation 
I/L,—C1—e-*t, where t is the thickness of material and k a 
constant depending upon the angle of the cone. For rays of 
given velocity the most probable спе of emergency was 
proportiona! to the square root of the thickness of material 
traversed by the rays. For rays of different velocities the 
probable angle of emergence divided by the square root of the 
thickness traversed was inversely proportional to the product 
of the mass of the incident -particle into the square of its 
velocity. From equations given by Sir J. J. Thomson the 
number of electrons contained in atoms of different elements 
was deduced. It wasthus found : That the ratio of the number 
of electrons per atom to the atomic weight was constant, the 
ratio being verv nearly 3-0 for all the elements examined; 
that the positive electricity within the atom was not in an 
electronic condition, but was distributed fairly uniformly over 
the space occupied by the atom. Experiments were also 


‘described on the absorption of homogeneous f-rays. It was 


shown that the first stage in the absorption of a pencil of 
homogeneous В-гауз consisted in the scattering of the rays 
according to the laws already considered. The absorption of 
the completely scattered radiation was then shown to take 
place according to an exponential law. 


New Telephone Exchange at Willesden.—A new tele- 
phone exchange will be opened on Saturday next by the Post 
Office in the metropolitan area at Willesden. Its present 
capacity is 2,700 lines, with facilities for an increase te 8,100 
lines. The general equipment, which has been provided by 
the Peel Conner Telephone Works (Ltd.), is on exactly similar 
lines to that of the new Glasgow telephone exchange, which 
we have recently described. It is interesting to note that the 
exchange is the first in the London area to employ a 40-volt 
common battery, as distinct from the more usual 22-volt 
battery. Provision has been made for 208 incoming junc- 
tions, 240 outgoing junctions and 40 incoming order wires. 
The subscribers’ board is divided into six eight-panel sections 
with nine-panel multiples, there being three operator’s positions 
for each section. All the cables which enter the exchange are 
underground, and are brought into the building by way of the 
basement, where the junctions between the paper insulated 
and the silk and cotton cables are made in the usual way. 
The bulk of the equipment is on the ground floor, and includes 
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the main frame, intermediate distribution frames, wire chief's 
desk, and relay and condenser racks. The power plant, 
which has been provided by the General Electric Co., is on 
the same floor, together with a battery of E.P.S. cells. The 
switch-room is on the first floor where ample provision for | 
natural lighting is made. | | 
Electric Shock.—At the recent meeting of the British 
Medical Association Dr. 8. Jellinek, of Vienna, read a Paper 
on “ Disorders and Death fellowing Electric Shock." Не said 
that, while in some cases fatal accidents had been brought about 
by shocks at 100 volts, in other cases, in which the voltage had 
been 1,000, and even 10,000, recovery had ensued. In order 
to understand a matter so seemingly inconsistent, it should be 
kept in mind that the danger of an electric current depended 
on circumstances which might be placed in the following two 
categories: 1. The external: (a) voltage, (b) amperage, (с) 
number of poles, (d) the time of contact, and (e) the kind of 
current (continuous or alternating). The continuous current 
appeared to be more dangerous than the alternating. 2. The 
individual : (a) the resistance of skin and body, (b) the way, 
or the path, of the current through the body and over the 
surface of the skin, and (c) the condition of mind and body. 
With regard to section (a) of the second category, the resistance 
of the skin played a very important role, and not only the 
resistance of entrance, but also that of exit for the current. 
As to section (b), Dr. Jellinek said that the failure of American 
electrocution was most probably due to causes connected with 
the management of the poles, which were much moistened, a 
great part of the current passing over the surface of the skin, 
and thus not coming in contact with the organs of sensibility— 
the brain, the heart, &c. Under section (c) there was, he said, 
an enormous difference between the touching of a current in- 
tentionally (the mind being prepared and ready for the shock) 
and doing it accidentally, in the latter case the shock being 
liable to produce an inhibition of the functions of important 
organs. Electricity which passed into the body had, he said, 
two actions—a psychological action and a material actiont on 
the cells of the brain through the microscopical vessels of the 
brain, the spinal cord, the heart, &c. The result of both these 
actions might be either disease or death. The clinical symp- 
toms emanated from various organs—unconsciousness, spasm, 
paralysis, hemorrhage of the kidneys, degeneration of nerves, 
&c. The alteration of the skin (local lesions) sometimes took 
the form of genuine burnings and sometimes of so-called specific 
electric changes, which pathologically and clinically were quite 
different in character from other wounds. It was important 
to know that genuine electric lesions were painless. With 
regard to the mechanism of death bv electricity there was no 
definite scheme or model. In most cases 16 seemed like sus- 
pended animation. It was an interesting fact that there was 
between electric shock and death an interim of a few seconds 
in which the stricken person appeared to be in quite a normal 
state. By experiments on dogs m the physiological institute 
of Prof. von Tschermak it had been discovered that the 
irritability of the brain, which bad subsided immediately after 
a shock, had a few seconds later become re-established, and 
everything then depended upon whether the action of the heart 
would be continued or not. As there were sometimes hiemorr- 
hages in the brain, and as the pressure of the cerebro-spinal 
liquid was increased, it was necessary and important in cases 
of first aid to lay the patient with the head elevated. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. W. Н. Eccles contributes an article on “© Recent Patents in 
Wireless Telegraphy.” 

We conclude our description of the new Post Office telephone ex- 
change at Glasgow. 


Mr. D. Owen contributes an article on * Rutherford s Work on 
the a- Particle." 


At the meeting of the British Association at Sheffield vesterday 
the presidential addresses to the various sections were delivered. We 


—— + —— — 


give an abstract of Prof. W. E. Dalby's address to Section G (Engi- 
neering) and of Prof. E. W. Hobson's address to Seetion A (Mathe- 
matical and Physical Science). 

Mr. M. Longridge, chief engineer of the British Engine, Boiler & 
Electrical Insurance Co., has issued his annual report dealing with 
the breakdowns of machinery. Considerable improvement is re. 
corded in the reliability of electrical apparatus. 


In our correspondence columns Mr. P. A. Mossay describes a new 
system of railless traction. 


Sir Joseph Ward, Prime Minister of New Zealand, recently 
announced that it was the intention of the Government to control 
the whole of the powers for utilising water power throughout New 
Zealand. | 


An interesting consular report on how to develop trade with 
Russia is abstracted in another column. 


It is evident that the recent fire at the Brussels Exhibition was not 
caused electrically, since the electrical supply in the buildings where 


the fire started had been cut off for some hours previous to the 


outbreak. 


We analyse the accounts for the year ended March 31 last of the 
Bolton Corporation electricity department. 

Particulars of an important Indian hydro-electric scheme are given 
on another page. 

Brighton Council are recommended to renew the piping of the con- 
denser circulating system at Southwick electricity works, at a cost of 
about £1,800. This renewal is necessitated by mussel spawn and 
other marine growths having got through the strainer and attached 
themselves to the inner surfaces of the pipes. The timber piling of 
the wharf is also to be replaced by reinforced concrete. 

Bradford Tramways Committee have appointed a sub-committee 


to superintend the construction of a route on the railless trolley 
system. 


Plymouth Tramways committee are considering a report on the 
advisability of equipping a route on the railless trolley system. 

An abstract of the report of the New Zealand Post and Telegraph 
Department for 1909-10 appears in another column. 

An interesting report is issued by Glasgow Electricity Depart- 
ment on the result of the past year's operations to May 3lst. А 
surplus of £191 compares with a deficit last year of £3.545. 

Loans for Electricity Undertakings.—Bispham Council have applied 
for sanction to a loan of £9,855 for electricity supply. 

Companies’ Meetings and Reports.—At the meeting of the Mersey 
Railway Co. last week the chairman announced that the electrific- 
tion of their line had enabled them to increase the number of pas- 


sengers carried by 120 per cent. and the receipts by 85 per cent. The 
line was making steady progress. 


INSTITUTIONS AND SOCIETIES. 


University of Sheffleld.—On the occasion of the meeting of the: 
British Asscciation a special degree congregation of the Universit 
will be held at which the following honorary degrees will be conferred : 

` Doctor of Science.—Mr. W. Bateson, F.R.S.. the Rev. Prof. T. б. 
Bonney, F.R.S., Sir W. Crookes, F.R.S., Mr. Е. Darwin, F.R.S., Prof. 
T. W. Rhys Davids, Sir A. Geikie, P.R.S., Prof. E. W. Hobson, Е.К, 
Sir О. Lodge. F.R.S., Sir N. Lockyer, F.R.S., Dr. Н. A. Miers, ERS. 


Mir W. Ramsay. F.R.S., Prof. С. S. Sherrington, F.R.S., and Sir J. J. 
Thomson, F.R.S. 


Doctor of Engineeriug.—Sir J. Jonas, Sir W. Н. White, F.R.S. 
Doctor of Metallurgy.—Mr. J. Е. Stead, F.R.S. Mx 
Doctor of Laws.—The Lord Mayor of Sheffield (Lord Fitzwilliam). 


Tramways and Light Railways Association—The “ Official 
Circular" of this Association for August contains a reproduction 
of the settlement arrived at with the Board of Inland о 
1909 in regard to allowances for depreciation for assessment] 
income tax, an official list of the returns available in regard to АМ 
exercise of the powers conferred by light railway orders sinet * ө 
passing of the act of 1896. and а list of the results obtained m rega 
to bills relating to tramways promoted during the current year 

Municipal Tramways Association.— The annual conference ш 


this Association will take place at Bradford from September 21st to 
23r. 


ARRANGEMENTS FOR THE WEEK. 


BRITISH ASSOCIATION. 


FRIDAY, Septemter 2nd (To-day) t; WEDNESDAY, September Th. 
Meeting at Sheffield, 
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BOLTON CORPORATION ELECTRICITY SUPPLY 
ACCOUNTS. 


In analysing the accounts of the Bolton Corporation elec- 
tricity department a year ago we had to record a set-back in 
the output of electrical energy. This decrease was due to trade 
depression and the use of metal filament lamps, the sales of 
energy for both lighting and power being smaller than in the 
previous year. On the present occasion, however, we are 
pleased to see that the steady expansion which has usually 
marked this undertaking has been resumed, the number of 
units sold during the year ended March 31, 1910, amounting 
to 11,993,271, compared with 10,677,764 last year and 10,791,105 
in 1907-8. The most satisfactory feature of the expansion 1s 
that an increase is recorded in the sales of energy for all pur- 
poses; thus, private lighting shows an increase of 3-6 рег 
cent., power 22 per cent. and traction 4-1 per cent. 

The Bolton electricity undertaking has of recent vears been 
noteworthy for its low costs of generation and its low charges 
for power supply. A large proportion, moreover, of the output 
of the undertaking now goes to meet the requirements of 
power users, 6,013,928 units, or over 50 per cent. of the total 
output, being sold for private motors and 4,352,208 units, or 
36 per cent., to the tramway department. When it is men- 
tioned that the average price received from power users was 
only 0-812d. per unit (0-85d. a year ago), whilst lighting con- 
sumers obtained their energy at an average price of 2-75d. per 
unit (2:814. a year ago), it is evident that cheap power supply 
by no means implies penalising lighting and other consumers. 
It is noteworthy that, although the average price received for 
the total output was only 1:184. per unit (after deducting dis- 
counts), a sum of £6,500 was handed over to the district 
funds in aid of the rates, after £4,664 had been set aside for 
renewals. 

It need scarcely be remarked that such a result is only pos- 
sible by careful attention to the cost of generation and dis- 
tribution and to capital expenditure. Аз will be seen from 
our analysis of the accounts below, the total costs (excluding 
capital charges) were 0:564. per unit, whilst capital charges 
amounted to 0:464. per unit, the inclusive cost, therefore, 
being 1-02d., as against 1-07d. last year. 

In regard to the growth of the undertaking, 185 new con- 
sumers were connected to the mains during the past 12 months, 
bringing the total number of consumers to 2,628. The motor 
load has increased during the same period by about 800 H.P., 
representing 99 motors installed hy 25 new consumers. The 
total power load on March 31st last was 915 motors of 10.017 н.р. 
aggregate. The length of mains laid has also been increased 
by 9,700 yds. during the vear, so that the department has been 
by no means inactive. | 

We notice that the number of units unaccounted for has 
. considerably increased—viz., 1.288.851 units, as against 
977,045 last year. This represents for the vear ended 
March 31st last 9-04 per cent. of the total energy generated, 
compared with 7-85 per cent. in 1908-9 and 7:33 per cent. in 
1907-8. 

The plant capacity remains unchanged—viz., 7,600 kw.— 
the maximum load recorded during 1909-10 being 5,941 kw., 
compared with 4,925 kw. in the vear 1908-9. The load factor 
. Continues to decrease, being now only 23-1 per cent., as against 
24-15 per cent. a year ago and 27-35 per cent. in 1907-8. 

We give below an analvsis of the expenditure and revenue 
for the year ended March 31st last, together with the cost per 
unit sold, the latter figure for the year 1908-9 being given for 
the sake of comparison. 


Generating Costs. Cost per unit sold. 
1900-10. 1908-9. 

| cT £12,500 ... 0-25d. ... 0264. 
Oil, waste, stores, @с............................ 990 ... 0-024. ... 0-02d. 
Salaries and wages at station ...... 3.549 ... 0-074. ... 0-084. 
Repairs and maintenance ..................... 3,753 ... 0-084. ... 0-09d. 
Total Generating Costs .................. £20,792 ... 0-424. ... 0-44. 


— a —À 


"Distribution Costs. Cost per unit sold. 
1909-10. 1908.9. . 
Марав: cm £352 ... 0014... 
Repairs and maintenance of mains, meters, MR 
Motors OCs esce ai Sra edu dete cowed 693 ... 0-01d. 0-03d. 
Meters and motors purchased out of re- 
RII MR 1,335 ... 0-03d. 
Total Distribution Costs .................. £2.380 0-054. 0.034. 
Management Costs. 
БАГАТ LES cuisses zs ааа £1,292 ... 0-03d. 0-03d. 
Printing, stationery, &c. .................... ss. 96 ... 0-00d. 0.004. 
үс сы ЖЕЛКЕ re eue acad 54 ... 0-00d 0-00d. 
Miscellaneous .................................... 331 ... 0:004. 0-01d. 
Total Management Costs .................. £1,773 0.034. 0.044. 
Rents, rates and taxes ................ eee ones £3,140 ... 0-06d. 0-07d. 
TOTAL COSTS (ex capital charges)............ £28,085 ... 0:564. 0-59d. 
Capital Charges. 
Interest. ij o yvelads ИИ £8,563 0.174. ... 0-19d. 
Siuking FUNG лено 14,584 0.294. ... 0.294. 
Total Capital Charges ..................... £23,147 ... 0:464. ... 0-48d. 
TOTAL COSTS (inc. capital charges) ......... £51,232 ... 1:024. ... 1'07d. 
Берге ано аи 4.664 ... 0-09d. ... 0-13d 
Special, written ой тай... иене 356 ... 0-014. ... — 
Work executed for customers and goods 
TOL SAIC 22 ui do diues ed co dvo Ere И, 11,888 ... 0.244. ... 0-14d. 
TOTAL ЕХРЕМОГТОВЕ........................... £268,140 ... 1`364. ТЕ 1344. 
Revenue. 
Sale of current о desc RN naui £62,730 ... 1:254. ... 1:334. 
Meter and motor rentals ................... eee 1,604 ... 0-03d. ... 0-03d. 
Work executed for customers and goods 
BONE И о A 13,051 ... 0:264. ... 0:204. 
Less discounts, ФС. .....cccccecesceccencecceceecs 3,800 ... 0-07d. ... 0-09d. 
TOTAL REVENUE .............................. £73,579 ... 147d. ... 147d. 
Васе а AA £5,439 ... 0-114. ... O-13d. 


To this balance of £5,439 is added £2,680 brought forward 
from April 1, 1909, making a total of £8,119, from which 
£1,000 is written off for the Duncan-street sub-station; 
£6,500 handed over to the relief of the rates, and the balance 
of £619 carried forward to next vear’s accounts. 

During the 12 months the capital expenditure has been 
augmented bv £8,110, and now amounts to £359,690. In the 
following table we give the total amounts expended on the 
various sections of the plant, together with the cost per kilowatt 
installed. 


Total. Рег kw. installed. 

и ИЯ £4.7200  ...... £0-6 
Bl me 46.028 ea 6-1 
АСС WM e cr 148.396 wi... 19-5 
AIDS: s ен 109.505 . ...... 14-4 
MOTOTS. Oe Dean e EE LEJSN ыа 1.8 
Transformers — ......... eret 0305 -...... 1:2 
Meters. И И ен 13,747 — uus 1.8 
Instruments ллы... 443  ...... 0-1 
о Sq op 0.3 

£348,285 £45-8 


PROF. DALBY'S ADDRESS TO SECTION G OF THE 
BRITISH ASSOCIATION.* 


The author calls attention to the large part that railways play in our 
national life, and tigures and curves are given to show the develop- 
ment in capital, length of track. number of passengers carried, &с., 
between the vears 1850 and 1909. In 1908 the total paid-up capital 
was 1,310 millions sterling, 38 per cent. of this being ordinary stock. 
Gross receipts were 120 millions of pounds and net revenue 43$ 
millions. At the end of 1908 there were 23,205 miles of line open, 
corresponding to 53,669 miles of single track, including sidings. Of 
this, 85 per cent. was standard 4ft. 81 in. gauge, 12-3 per cent. 
5 ft. 3 in., and 2-2 per cent. З ft. gauge. The remainder was made up 
of small mileages of 1 ft. 113 in., 2 ft. 3in., 2ft. 4in., 2 ft. 4} in, 
2 ft., 2ft. 9 in., 4 ft. and 4 ft. 6 in. gauges. 


© * Abstract of the Presidential Address delivered by Prof. W. E. Dalby, 
M.A., at Sheftield yesterday. 
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Р Curves showing mileage, passengers carried and goods carried 
increase regularly with the increase of capital, indicating that up to the 
present time the possibility of remunerative return on capital invested 
in railway enterprise in this country is not exhausted. In 1908 the 
railways of the United Kingdom carried 1,278 millions of passengers, 
exclusive of season-ticket holders, and 491 million tons of goods. It 
is curious that very approximately the companies carry per annum 
one passenger and about 0-4 ton of goods for every pound sterling 
of paid-up capital. 
Fig, 1 indicates the cost of working the traffic calculated in terms 
-of the train-mile, no data being available regarding the actual work 
done as represented by the ton-mile or the passenger-mile. In some 
respects the train-mile is the fairest way of comparing costs, because 
when a train is running, whether it is full or empty, the same service 
must be performed by the majority of the departments. The curves 
bring ont clearly that the proportion of the total expenditure per 
train-mile absorbed by these several services remains fairly constant 
over a series of years. To the right is exhibited the average for the 
four years 1905 to 1908. Locomotive power absorbs an amount 
about equal to the traffic expenses ; and companies actually pay in 
rates and taxes a sum nearly equal to the whole amount required to 
maintain the rolling-stock in an efficient state. To the right is shown 
а scale the divisions of which represent an amount estimated in pence 
per train-mile corresponding to 1 per cent. of the average dividend. 
"This shows that if the whole of the locomotive power could be 
‚ obtained for nothing, the average dividend would only be increased 
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Fic. 1.—Cost or WORKING PER TRAIN-MILE ог RAILWAYS IN 
ENGLAND AND WALES. 


by 1} per cent. | 
- increase would be about three times this amount. 


The author next compares the financial position and the cost of 

. the working of railways in their earlier days with the state of things 
пож. For this purpose the position of the old London & Birmingham 
Railway is compared with the position of the London & North 


Reckoned on the ordinary stock alone, however, the 
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mile has decreased gradually to about half its value in 1840, but at the 


same time the receipts per train-mile have dwindled to one-third of 


the amount in 1840. These figures show that a more conservative 
system of financing the railways might have been adopted in the 
earlier days with advantage. If when the receipts per train-mile 
were larger, a proportion of the revenue had been used annually for 
the construction of new works and for the provision of new rolling. 
stock instead of raising fresh capital for everything in the nature of an 
addition to the railway, the companies would to-day have been n a 
position to regard with equanimity the increasing cost of working. 
It is too late in the day to recover such a strong financial position, but 
even now on many lines a larger proportion of the revenue could 
be sunk in the line with great ultimate advantage to the financial 
position. | 
Locomotive Problems.—During the last 20 years the demand on the 
locomotive has steadily increased. The demand has been met, 
though with increasing difficulty, owing to the constructive limita- 
tions imposed by the gauge. An accurate estimate of the rate at 
which work must be done to run a stated service can only be made if 
there are given the weight of the vehicles in the train, the weight of 
the engine, the kind of stock composing the train, the speed and 
acceleration required at each point of the journey and a section of 
the road ; and, in addition to this, allowance must be made for 
weather conditions. | 
A general idea of the problem can, however, be obtained by omit- 
ting the consideration of acceleration, gradients and the unknown 
factor of weather conditions, considering only the rate at which work 


0 10 


20 3 
Miles per Hour. 
Fic. 4.—Pow8R REQUIRED TO MAINTAIN SPEED ON THE LEVEL 


must be done to draw a given load at a given speed on the level. 
Even thus simplified the problem can be solved only approximately 


because, although the tractive resistance of a train as а whole is a 
function of the speed, the tractive resistance per ton of load of the 
vehicles and per ton of load of the engine differ both in absolute value 


and in their rates of change for a stated speed, and, further, the ratio 
between the weight of the vehicles and the weight of the engine ва 
very variable quantity. For our purpose, however, it will be suffi. 
ciently accurate to assume that the resistance of the whole tram, 
expressed in pounds per ton, is given by the formula T=5s +ү' Ж. 
It follows that the horse-power which must be developed at the 


driving-wheels to maintain a speed of V miles per hour on the 
with a train weighing W tons is 


Western Railway, the system into which it has grown. The years 
selected аге 1840 and 1908. The comparison brings out some curious 
. facts. For instance, the gross receipts of the London & North 
Western Railway in 1908 were 22} times as much as those of the 

London & Birmingham Railway in 1840, and the track mileage open 

was about 22 times as great. The money earned per mile of track 


‚ open is thus practically the same after a lapse of 70 years. To earn 
the same amount per mile of track open, however, the trains of the 
London & North Western Railway had in 1908 to run 68-3 times the 
number of train-miles that the trains of the London & Birmingham 
Railway ran in 1840. That is to say, in order to earn a sovereign a 
London & North Western train has now to run three times the dis. 
tance which it was necessary for a London & Birmingham train to 
run to earn the same amount. | | 

Another point to notice is that although the mileage and the re- 

. eeipts per mile of track open have each increased in the same propor- 
tion, yet the capital has increased at a greater rate, being on the total 
amount 24 times as much as in 1840, and the stock and share capital 
has increased 28 times. So that with the necessity of running three 

times the train-mileage to obtain the same return per mile of track 
. open there is the obligation to pay interest on an ordinary stock 
which has been increased in a greater proportion than the mileage 
and in a greater proportion than the earning power of the line. Lower 
‚ dividends are, therefore. inevitable. The cost of working per train- 


(У. 
HP=W [76 * 96,000! ; 

Fig. 2 shows curves of horse-power plotted from this equatic for 
various weights of trains. From this diagram a glimpse of the prob- 
lem confronting locomotive engineers at the present day can ш! 
be obtained. To illustrate the point, consider the case of the Scott 
express on the West Coast route. Three specific examples a° 
plotted on the diagram, showing the power requirements № du 
1885 and 1903 for this train. Typical trains in 1864, 1885 and ч 
weighed, including engine and tender, 100 tons, 250 tons and 450 s 
respectively. The average speeds were 38, 45 and 52 miles pet с 
respectively. А glance at the diagram will show that the Lah 
quired to work this train was about 100 н.р. in 1864, 400 Н.Р. P the 
and 1,000 н.р. in 1903. Moreover, the increase in the v Fat 
train does not mean a proportionate increase in the paying lo ha uled 
from it. In 1903 an average of 1-4 tons of dead load had to be 
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by the engine per passenger, assuming the train to be full. In the | distance between the curves shows what has to be paid for high rates 
days before corridor stock and dining cars were invented the dead | of combustion. | | 
load to be hauled was about a quarter of a ton per passenger for a full I found that in almost every case the curve representing the energy 
train. Notwithstanding the increase in the dead load of luxurious | actually produced by combustion differed very little from a straight 
accommodation, the fares are now less than in former days on | line, passing through the origin, showing that at all rates of working: 
corresponding services. Similar developments have taken place in | the efficiency of transmission is approximately constant. That is to 
almost every important service, and new express services are all | say, the proportion of the heat energy actually produced by combus- 
characterised by heavy trains and high speeds. tion in the fire-box which passes across the boiler-heating surface per 
Characteristic Energy-curves of Steam Locomotives.—This steadily | minute is nearly constant and is therefore independent of the rate of 
increasing demand for power necessarily directs attention to the prob- | Working. The lowest curve on the diagram represents the rate at 
lem, What is the maximum power which can be obtained from a | Which heat energy is transformed into mechanical energy in the 
locomotive within the limits of the construction-gauge obtaining on | Cylinders of the locomotive. It seems a small rate in proportion to 
British railways ? The anawer to this can be found without muchambi- | the rate at which heat energy is supplied to the fire-box, but it is not 
guity from a diagram which I have devised consisting of a set of typical really so bad as it looks, because the engine actually transformed 
characteristic energy-curves to represent the transference and trans- | 60 per cent. of the energy which would have been transformed by % 
formation of energy т a steam locomotive, an example of which is | perfect engine working on the Rankine cycle between the same limits 
given in Fig. 3. While examining the records of a large number of of pressure. The engine efficiency 18 represented in a familiar way 
locomotive trials, I discovered that if the indicated horse-power be | by a curve labelled “ B.T.H. per indicated-horse-power minute.” № 
plotted against the rate at which heat energy is transferred across the | Will be seen that the change of efficiency is small, notwithstanding 
boiler-heating surface the points fall within a straight line region, | large changes in the indicated horse-power. | 
providing that the regulator is always full open and that the power | The diagram indicates that the indicated-horse-power is practically 
is regulated by means of the reversing-lever, that is to вау, by vary- proportional to the rate at which heat 18 transfer red. across the boiler 


ing the cut-off in the cylinders. It is assumed at the same time, of | heating surface, and as this is again proportional to the extent of the 
course, that the boiler-pressure is maintained constant. heating-surface, the limit of economical power is reached when the 


In Fig. 3 the horizontal scale represents the number of British | dimensions of the boiler have reached the limits of the construction- 


thermal units transferred across the boiler-heating surface рег | gauge, the boiler being provided with a fire-grate of such size that, at 


minute, This quantity is used as an independent variable. Plotted | maximum rate of working, the rate of combustion falls between 70 Ib. 
and 100 lb. of coal per square foot of grate per hour. A boiler of 


1,600 1,600,000 large heating-surface may be made with a small grate necessitating’ 
BENE EE ШИ ИШ а high rate of combustion to obtain the required rate of heat-produc- 
SM tion. Then, although a large power may be obtained, it will not be 

1,400 M 1,400,000 obtained economically. 


Returning now to the consideration of the type of locomotive 
required for a local service with frequent stops, the problem is to pro- 
vide an engine which will get into its stride in the least time consistent 
with the comfort of the passengers. The average speed of a loco- 
motive on local service is low. The greater part of the time is occu- 
pied in reaching the journey speed, and the brake must then often 
be applied for a stop a few minutes after the speed has been attained. 
In some cases the stations are so close together that there is no period 
between acceleration and retardation. Without going into the 
details of the calculation I may say that to start from rest a train _ 
weighing, including the engine, 300 tons, and to attain a speed of 
30 miles per hour in 30 seconds requires about 1,350 т.н.Р. During 
the period of acceleration the engine must exert an average tractive 
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w |__| a | 100,000 
МЕД Гр Lm pull of nearly 15 tons. Mr. James Holden, until recently locomotive 
DEA", A EE ПО ШИШ Ий А engineer of the Great Eastern Railway, built an engine to produce 
200 P сай 200,090 an acceleration of 30 miles per hour in 30 seconds with a gross load 
as MEINE ЖЕН ES of 300 tons. The engine weighed 78 tons and was supported on 
В.Т. U. TRANSFORMED INTO W 


10 coupled wheels each 4 ft. 6 in. diameter. There were three high- 
pressure cylinders, each 18} in. diameter and 24 in. stroke. А boiler 
was provided with 3,000 sq. ft. of heating surface and a grate of 
42 вд. ft. area. Boiler pressure, 2001b. per square inch. This engine: 
practically reached the limit of the construction-gauge. 

Ап acceleration of 30 miles per hour in 30 seconds is considerably 
below what may be applied to a passenger without fear of complaint. 
But it is clear that it is just about as much as a locomotive can do 
with a train of reasonable weight. Even with a gross load of 300 
tons nearly one-third of it is concentrated in the locomotive, leaving 
only 200 tons to carry paying load. The problem of quick accelera- 
tion cannot therefore be properly solved by means of a steam loco- 
motive. But with electric traction the limitations imposed on the 
locomotive by the construction-gauge and by the strength of the 
permanent way are swept away. The equivalent of the boiler power 
of a dozen locomotives can be instantaneously applied to the wheels 
of the electric train, and every axle in the train may become a driving 
axle. Thus the whole weight of the stock, including the paying load, 
may be utilised for tractive purposes. The problem of quick accele- 
ration is therefore completely solved by the electric motor. 


Electric Railways.—December 18, 1890, is memorable in the his- 
tory of railway enterprise in this country, for on that date the City & 
South London Railway was opened for traffic, and the trains were 
worked entirely by electricity, although the original intention was to 
use the endless cable system of haulage. Since that epoch-marking 
year electric traction on the railways of this country has made a 
gradual if somewhat slower extension than anticipated. But elec- 
trically operated trains have in one branch of railway working beaten 
the steam locomotive out of the field and now reign supreme—that 
is in cases, as indicated above, where a quick frequent serivce is 
required over a somewhat short length of road. The superiority 
of the motor over the steam locomotive, apart from questions of 
cleanliness, convenience and comfort, lies in the fact that more power 


7 TC 
0 200,000 400,000 600,000 
8.Т.С. transferred across H.8. per min. 
Уча. 5.—TypicaL CHARACTERISTIC ENERGY OURVES OF STEAM 
LoCOMOTIVES. 


Vertically are corresponding horse-powers, each experiment being 
shown by a black dot on the diagram. The small figures against the 
dots denote the speed in revolutions of the crank-axle per minute. 
Experiments at the same speed are linked by a faint chain dotted line. 
À glance at the diagram will show at once how nearly all the experi- 
ments fall-on a straight line, notwithstanding the wide range of speed 
and power. | 

The ordinates of the dotted curve just below the indicated-horse- 
power curve represent the heat energy in the coal shovelled per 
minute into the fire-box—that is, the rate at which energy is supplied 
to the locomotive. The thick line immediately beneath it represents 
the energy produced by combustion. The vertical distance between 
these two curves represents energy unproduced, but energy which 
might have been produced under more favourable conditions of com- 
bustion. Some of the unproduced energy passes out of the chimney- 
top in carbon monoxide gas, but the greater portion is found in the 
partially consamed particles of fuel thrown out at the chimney-top 
1n consequence of the fierce draught which must be used to burn the 
coal in sufficient quantity to produce energy at the rate required. 
The rate of combustion is measured by the number of pounds of fuel 
burnt per square foot of grate per hour. In land practice with 
natural draft 201b. of coal per square foot of grate per hour is a 
maximum rate. In a locomotive the rate'sometimes reaches 150 lb. 
per square foot per hour. In the diagram shown the maximum rate 
is about 120 Ib. per square foot, and the dotted curve begins to turn 
‘upwards at about 701b. per square foot per hour. The vertical ' 
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‚сап be conveyed to the train and can be utilised by the motors for 
the purpose of acceleration than could possibly be supplied by the 


The “all-electric " system is represented by installations of the 


McKenzie-Holland and Westinghouse system on the Metropolitan 
largest locomotive which could be constructed within the limits of 


and Great Western Railways, by installations of the “ Crewe ” system 
the construction gauge. There are many other considerations, but | on the London & North Western Railway, and by installations of 
this one is fundamental and determines the issue in many cases. 


The author next gives a few statistics relating to the present state 
of electric railways in the United Kingdom, and refers to the “ Tables 
of Electric Lighting, Power and Traction Undertakings of the United 
Kingdom ” published annually by THE ELEcTRICIAN. 

The total number of passengers carried (exclusive of season tickets) 
on the 138 miles of electrical track during the year 1908 was nearly 
342 millions, being roughly one-third of the total number of passen- 
gers carried on all the railways of England and Wales during the same 
period. The average cost of working this traffic is 22-3d. per train- 
‘mile. This figure includes the service of the lifts, which is presumably 


returned with the traffic expenses. The cost is made up as follows 
for the year 1908 :— 


Pence рег train-mile. 
Locomotive power 


осы 8-40 
Repairs and renewals cf carriages and wagons ....... 1-50 
Maintenance of permanent МАУ... 2-40 
Ттайїс expenses оон ааа анас 5.22 
General charges. ааьан И xU Rate rede 1-52 

Rates DEDI qon uur аа 2-36 
Government CWEY ооо SEA ERE UEYS 0-088 

Lo CümpensatlQn ооо ово рен 0-116 
Legal and miscellaneous .................. cese 0-75 
Total о о d patus nm 22°35 


The corresponding total receipts were 38-654. per train-mile. The 
working expenses are thus 53 per cent. of the total receipts. Com- 
paring this with the diagram given above for the whole of the lines 
in England and Wales, it will be seen that the cost for locomotive 
power on the electric railways appears to be about two-thirds of the 
cost on steam lines per mile run, the cost for repairs and renewals of 
carriages and wagons about one-half and the cost for traffic expenses 
about one-half. The two kinds of working are, however, not strictly 
comparable, as all the conditions of traffic in the two cases are 
different and the length of the electric lines is relatively so small that 
the problems which arise out of the transmission of electric power 
over long distances are excluded. The traffic expenses and the cost 
of repairs and. renewals of carriages and wagons, general charges 
&c.. are practically inedpendent of the kind of power used for loco- 
motive purposes, and, moreover, the difference in weight of electric 
trains and the steam-hauled traina is on the average so great that no 
comparison can be instituted without ton-mile statistics. 

With two exceptions the method of working the electrified lines of 
this country is in the main the same. А third conductor rail is laid 
on insulators fixed to the ordinary track sleepers, and is maintained 
throughout the whole of its length at as nearly as possible а pressure 
of 600 volts, exceptin a few cases where the pressure is 500 or 550 volts. 

In 1908 the Midland Railway Co. opened for traffic the single-phase 
electrified line connecting Lancaster, Morecambe and Heysham, the 
method of electrification being a departure from the general prac- 
tice hitherto applied to electrified lines in this country. The traffic 
conditions on this line "аге simple. In December, 1909, the elec- 
trified portion of the London, Brighton & South Coast Railway was 
opened for traffic. This work marks an epoch in the history of 
electric traction in England. For the first time the single-phase 
&vstem was applied to meet the exacting traffic concitions of a London 
suburban service where the main condition is that the trains should 
be accelerated rapidly. The system has shown that it can meet all 
the conditions of the service perfectly. The results of this electrifica- 
tion will be of unusual interest because not only has the method 
applied shown itself to be quite suitable for dealing with a stopping 

trafic where quick acceleration is the dominating condition, but it 
contains the germ of practicable long-distance electrification. The 
near future mav see the extension of the svstem to the line between 
London and Brighton, giving a frequent non-stop service which 
would bring Brighton in point of time nearer than the suburbs on 
opposite sides of London are to one another. | 

Power Signalling. During the last 10 years a considerable number 
of trial installations of power-signalling apparatus have been made 
by the railway companies of this country. The electric lines have 
generally adopted power signalling, and the District Railway has 
installed a complete system on all its lines and branches. The term 

* power signalling " is applied to any equipment in which the actual 

movements of the points and signals are done Бу power, the signal- 

man's work being thus reduced to the movement of small light con- 


trol levers or switches. Of the several systems tried and. proposed 


three bulk largest in the equipments applied in this country— 


namelv, the all-clectric. the low-pressure pneumatic and the electro- 
‘pneumatic systems, 


Siemens Bros. on the Great Western Railway. The general feature 
of the all-electric system is that the points are operated by motors 
sunk in а pit by the side of the rails, the signals are pulled ой elec- 
trically, and all the apparatus is controlled electrically. 


The low-pressure pneumatic system is represented by installations 


on the London & South Western Railway and the Great Central 
Railway. The points and signal arms are moved by air compressed 


to about 20 lb. per square inch, and led to cylinders connected to the 
points and to the signal arms. The control is also done by means of 
compressed air, small pipes leading from each air-cylinder to the 
cabin. 

The electro-pneumatic system has found most favour in this 
country up to the present time. The equipment installed includes 
such notable stations as the Central at Newcastle with 494 levers, and 
the Glasgow Central with 374 levers, and the whole of the Metro- 
politan District system of underground railways. In this system an 
air-cylinder is connected to each set of points and to each signal-arm. 
Air compressed to 65 ]b. per square inch is supplied to the cylinders 
from a main running alongside the railway kept charged by small 
air-compressors placed at convenient intervale. Each air cylinder 
is provided with a small three-way air-valve operated by an electro- 
magnet. The movement of each air-valve is controlled electrically 
from the cabin through the electromagnet associated with it. 

The obvious advantage of power signalling is the large reduction 
of physical labour required from the signalman. His energy can be 
utilised in thinking about the traffic movements rather than in haul. 
ing all day at signal levers. One man at a power frame can do the 
work of three at the ordinary frame. "The claims made for power 
signalling in addition to the obvious advantage of the reduction of 
labour, are brietly that the volume of traffic which can be dealt with 
is Jargely increased, that the area of ground required for the installa- 
tion is considerably less than with the ordinary system, with its 
rodding. bell-crank levers, chains and pulleys, and that where the 
conditions are such that power signalling is justified the maintenance 
cost is less than with a corresponding system of normal equipment. 


Automatic Signalling.—Several of the power-signalling installations 
are automatic in the sense that between signal cabins on stretches 
of line where there are no junctions or cross-over roads requiring the 
movement of points, the movement of the signal-arm protecting à 
section is determined by the passage of the train itself. The mos 
important equipment of this kind is that installed on the group of 
-railways forming the “ Underground " system. This includes the 
District Railway with all its branches. On this line the particular 
svstem installed is the electro-pneumatic, modified to be automatic 
except at junctions. Signal cabins are placed only at junctions and 
at places where points require to be operated. The contrivance 
by means of which the train acts ав its own signalman is briefly аз 
follows. One rail of the running track is bonded, and is connected 
to the positive pole of a battery or generator. The opposite rail 8 
divided into sections, each about 300 vds. long, bonded, but msu- 
lated at each end from the rails of the adjacent sections and each 
section is connected to a common negative main through a resistance. 
A relay is placed at the beginning and at the end of each section, and 
is connected across from the positive to the negative rail. Current 
flows and energises the relay, in which condition the relay completes 
a circuit to the electromagnet operating the admission valve of the 
air cylinder on the signal post. the air is admitted, and the signal arm 
is held off. This is the normal condition at each end of the circuit. 
When a train enters a section it short-circuits the relays through the 
wheels and axles, in consequence of which the relays, de-energised. 
break the cireuit to the admission valve, which closes and allows the 
air in the cylinder to escape, and the signal arm, moved by gravi? 
alone, assumes the “ on ” or danger position. At the same time the 
short-circuit is removed from the section behind, directly the tram 
leaves it, the relays are at once energised, the admission valve t? the 
air-evlinder on the protecting post of the section is opened. air enters 
and the signal is pulled down to the * off " position, | 
The speed at which traffic can be operated by this system of pon et 
signalling is remarkable. At Earl’s Court junction box 40 trams " 
hour ean be passed each way—that is 80 per hour—handled ру tae 
one signalman in the box. Аз the train approaches the box both its 
approach to the section and its destination must be notified to the 
signalman. When it is remembered that with ordinary signalling. 
to take an express train for example. a signalman hears some 24 ji 
on the gongs in his box, and sends signals to the front and rear 00% 
which give altogether some 24 beats on the gongs in these two iens 
48 definite signals in all, for every express train he passes into x 
section which his signals protect, it will be understood that tie 
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system must be profoundly modified to admit such a speed of opera- 
зоп as 80 trains per hour per man. The modification is radical. No 
‘gong signals are used at all. There is a small cast-iron box standing 
opposite the signalman with 15 small windows in it, each about 14 in. 
square. Normally each window frames a white background. A 
click in the box announces the approach of a train, and a tablet 
appears in one of the empty windows showing by code the destina- 
-tion of the train. The signalman presses a plug in the box, a click 
is heard, and a tablet is seen in a precisely similar apparatus in the 
-next box. When the train passes the man presses another plug and 
the tablet disappears. | 
Four wires run between the signal boxes along the railway, and by 
combining the currents along the four wires in various ways 15 
-definite signals can be obtained, a number sufficient for the District 
traffic. Each of the 15 combinations is arranged to operate one par- 
ticular tablet in the box. Current from these four wires is tapped 
off at intermediate stations, and is used to work a train indicator 


_ ‘showing the passengers assembled on the platform the destinations 


of the next three trains. The whole equipment is a triumph of 
ingenuity and engineering skill, and it is a splendid example of the 
"way electricity may be used to improve the railway service quite 
apart from its main use in connection with the actual driving of the 
trains. | 

The facts and problems I have brought before you will, I think, 
show the important influence that scientific discovery has had upon 
‚оог railway systems. When engineers endeavour to apply the 
results of scientific discovery they often find themselves confronted 
by new problems unperceived by the scientist. Together they may 
find a solution and thus enlarge the boundaries of knowledge and at 
the same time confer a practical advantage on the community. The 
pure scientist, the practical engineer, act and react on one another 
both to the advantage of pure science and to the advantage of the 
national welfare. The future success of our railways depends upon 
the closer application of scientific principle both to the economic and 
engineering problems involved in their working, some decrease in 
unprofitable competition with one another, and a more just appre- 
‘ciation by the State of the part railway companies play in our 
national well-being. 


RECENT PATENTS IN WIRELESS TELEGRAPHY.* 
ВУ W. H. ECCLES, D.SC. 


We will take first the developments in methods of gene- 
rating oscillations. Of these the method in which a fairly 
high voltage discharge takes place between metal surfaces in 
rapid relative motion is prominent. It may be recalled that 
in one of the original forms of Marconi discharger for pro- 
ducing à musical note, the discharge took place across a gap 
when it was almost bridged by copper studs carried on a 
rotating disc. Now types of discharger are described in which 
the discharge gap is formed by electrodes that move in oppo- 
‘site directions. Specification 17,505 (1908) shows two discs 
running in separate insulated bearings with their shafts in 
line and with their opposed flat faces rather.close together. 
Each disc carries two symmetrically placed pegs ; and the dis- 
‘charge takes place across the narrow gaps between the pegs 
when they pass one another. It is stated that the best mate- 
rial for the pegs is copper—a fact fully accounted for by 
the high thermometric (as distinct from calorimetric) con- 
ductivity of the metal. It is also stated that in order to 
get the best results in producing oscillations, the time- 
period of the generator circuit with its choking coils must 
be an integral multiple of the interval between successive 
discharges of the primary condenser. Specification 8,581 
(1909) is different from the last only in having the discs rotat- 


ing in the same direction, which, no doubt, makes a better 


mechanical job, but there is the disadvantage that the discs 
must now be geared together. On the shafts of the two discs 
(Fig. 1) are two equal pinions gearing with an intermediate 
pinion in such a way that pairs of studs pass when on the 
line joining the centres of the discs. The discs may be rotated 
by a single motor driving the pinion, but it is better to use 
two similar motors, one driving each disc, so that the gearing 
transmits only half the difference of the powers of the motors 
at any moment. These simple improvements over the 


* Copyright. АП rights reserved. 
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original forms of disc discharger give two benefits, first, the 
number of discharges per second is doubled; second, the 
duration of the discharge is reduced. The first means that 
the musical note can be more easily maintained ; the second 
brings more important advantages, especially if long waves 
are being produced. When the spark starts across the gap 
between two studs approaching one another, the condenser 
begins an oscillatory discharge. If the period of oscillation 
is long, comparatively speaking, the teeth separate and the 
spark dies down before many oscillations take place. Mean- 
while the aerial coupled to the discharge circuit has been 


Fig. 1.—G. Marcont, No. 8,581 (1909). 


quickly urged into vibration; and if, as is the case in the 
transatlantic stations, for example, the damping of the aerial 
by radiation (and it is to be hoped, by Joulean waste also) is 
small, the aerial will go on vibrating long after the the spark 
is finished. A rough guess at the peripheral speeds and the 
voltages leads one to suggest that about 25 oscillations occur 
before the primary is opened by the extinction of the spark— 
but this is a long shot. Thus this disc discharger, when used 
with long waves, gives the advantages of singleness of wave, 
very slight damping, and operation off a direct-current supply. 


Fic. 2.—G. Mancowr, No. 8,582 (1909). 


`Апо ег patent possessed bv С. Marconi and Marconi's Wire- 
| less Telegraph Co. is No. 8,582 (1909) (Fig. 2). 


The generator 
is connected through inductances or resistances to a con- 
denser, which is part of the oscillation circuit, and which is ` 
in series with the primary of the oscillation transformer, 
The terminals of this circuit are discs, which may be rotated 
to prevent burning, and the circuit is closed at regular fre- 


quent intervals by a rapidly rotating wheel that carries on its 
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periphery yielding metal bridging pieces, such as studs with 
spring tops or studs supported on springs. It will be seen 
that in this mode of generating oscillations the inventor 
passes from the principles underlying his other generators 
just described, to the opposite extreme; instead of cutting 
short the primary vibration at the earliest possible moment, 
the primary vibration is encouraged by the provision of а low 
resistance path to persist as long as possible. The prime 
requirement for the success of such a method is that the 
process of short-circuiting the gap should take place in 4 time 
that is small compared with the period of the oscillation gene- 
rated. This is not easily done, for the oscillations тау start, 
and even finish, long before complete closure can be effected, 
unless the mechanical motions are exceedingly rapid or the 
electrical oscillations are exceedingly slow, as these things go. 
The specification points out that low voltages can be used; 
probably only very low voltages can be used, and therefore, 
in order to get power enough, large currents must be made 
and broken by the moving bridging pieces. I recall that in 
some old experiments of my own on generating quite feeble 
oscillations by a similar process, in which a toothed wheel 
made and broke а current under 4 volts pressure, the energy 
losses at the minute spark gap were enormous unless the 
wave length was several thousands of metres. It must be 
added that in this method of generating oscillations the primary 
circuit is kept coupled to the aerial. and therefore, in general, 
two waves are radiated. | 

Two important methods of generating oscillations. are 
described in Nos. 17,349 (1908) and 6,424 (1909). The earlier 
one is that of Bgbert von Lepel, the latter is the method used 


кыз: 


condenser 4 discharges suddenly, and, since the gap permits 
of current in only one direction, without vibration. The 
sudden discharge starts circuit 6 into vibration, and as the 
gap in circuit 5 is now open the former circuit vibrates in its 
own period. The present invention is merely concerned with 
the details of the valve or rectifier. The valve action is pro- 
duced by keeping one electrode hot and the other cold. When 
a heavy feeding current is being used this current itself. keeps 
the electrode 2 sufficiently hot, but otherwise special means 
such as a spirit lamp or an auxiliary electric arc is required. 
The advantage claimed is, besides singleness of wave, a very 
low rate of damping. This will enable sharp tuning to be 
obtained ; and the inventor thinks that the efficiency will be 
good, especially if high-tension continuous current be used. 
In the above the vibration of the gap-circuit is supposed to be 
checked at the close of the first half period of that vibration. 
In a further specification, 17,217 (1909), by the same inventor, 
a method is suggested in which the process is checked after 
one complete osciliation. This is managed, according to the 
inventor, as follows :— The pointed or hot electrode of the 
rectifying valve 18 connected with the negative pole, and the 
cooled electrode of large area with the positive pole. The 
tension of the feeding current is selected in such a manner 
that it is at the limit of the penetrating force of the valve, so 
that, in the first place, the current passes from the large to 
the pointed electrode. Then “ а fresh current in the opposite 
direction takes place, but а further passage of current, and 
consequently a continuation of the oscillation process, is pre- 
vented because in the meantime the energy of the oscillation 
has diminished so that the passage of current in the direction 
of the first half period is impossible." 

A quite different purpose is held in view by M. Monasch, 
whose primary object is to provide a means of producing 
l 


Fie. 3.—S. EIsENsTEIN, No. 5,578 (1909). 


Fie. 4.—M. Момлзсн, No. 9,427 (1909). 
by the Gesellschaft fiir Drahtlose Telegraphie. Both methods | phase-displaced oscillations, that is, of producing in two or 
are stated to utilise that form of shock excitation first pro- | more circuits vibrations possessing predetermined phase 
perly explained by Wien, and the plant for both methods has | differences. The invention consists in bringing two or more 
been fully described and discussed in former numbers of THE | sources of undamped, or but slightly damped, vibrations into 
ELECTRICIAN. In both, the discharge of the primary con- | connection with one another in such a manner as to establish 
denser is made to take place between very close large metal | a continuous mutual control that will maintain the desired 
surfaces, which are cooled to prevent the primary oscillation | phase-differences. Three ways of doing this are spoken of. 
persisting long enough to affect the period or the damping of | Firstly, one or more of the sources of oscillations can be made 
the secondary oscillation after this has once started. The | predominant so that each of these compels one or more other 
Telefunken specification lays stress on the use of alternating | sources to oseillate in definite phase relation to it. Secondly, 
current of rather high frequency with a number of gaps in | every one of the sources may be made to participate in the 
series, and proceeds to elaborate the constructional details | control actively in such a manner that each of the mutually 
worked out for cooling the metal plates and providing for | influencing sources vibrate in the desired phase. Thirdly r 
the easy and accurate assembling of these plates. It is stated | these two modes of operation may be combined with one 
that with a single pair of plates the range of transmission is | another. In Fig. 4 is shown diagrammatically a means of 
only 50 km. to 100 km., and that therefore a number of gaps | persuading two sources, here supposed to be vibratory arcs, 
is essential. But surely this figure depends on the electrical | so to influence one another that their phase difference is àny- 
dimensions of the primary circuit. The reason assigned for | thing desired. Неге a, b represent Poulsen arcs, l, m, aerial 
using alternating instead of direct current is that with the | conductors, and 7 an adjustable resistance. The intermediate 
latter a definite place is soon selected for jumping the gap, | circuit containing г establishes the connection between the 
with the result that the surface is soon spoiled and the whcle : sources a, b. It is not explained within what limits phase 
arrangement put out of action. It may be mentioned that | displacements are obtainable, nor is it stated which made of 
the use of an alternating current of musical frequency is not, | vibration set up in any particular circumstances 18 the. ım- 
as such, protected in this patent. _ | portant one—though in a group of circuits coupled as here 
Another method that must be included in the shock excita- | shown. there are four possible free periods of vibration. 

tion class is laid down by В. Eisenstein in 5,578 (1909) and Finally, among methods of generating, that of Е. Hath. 
17,217 (1909). Тһе spark is made to occur at a gap possessing 15,891 (1909), may be mentioned. In this an arc shunted ш 
strong rectifying properties, In Fig. 3 tbe gap is shown the usual manner is formed between two diverging electrodes 
between the electrodes 1, 2. When the spark occurs the similar to the horns of a lightning arrester. The arc, 1t № 
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claimed, is thus intermittently elongated and broken by the 
rush. of heated air; but the advantages of this are not very 
apparent. = o a 

Turning to methods of producing signals, and kindred 
matters, we find in R. A. Fessenden’s specification, 14,826 
(1909) a noteworthy mode of operation described. It is based 
on the principle that the frequency of a high-frequency current 
through any circuit in series with a high-frequency alternator 
undergoes transient alteration when inductance is introduced 
into or removed from the circuit. The effect of introducing 
or removing an inductance is shown in Fig. 5. The fre- 
quency change endures, of course, only when the phase dis- 
placement produced by an inductance is in the act of being 
created or destroyed. Success in the application of this 
principle must depend largely on the possibility of introducing 
and removing the inductance without undue arcing. How- 
ever this may be, the present inventor proposes to cause the 


Я 11 
Еа. 5.—R. А. FEssENDEN, No. 14,826 (1909). 


sending key of a telegraph station to alter in the above manner 
the frequency of the otherwise uniform stream of radiation 
from the aerial. The actual method of carrying out signalling 
is indicated in Fig. 6. Here 14 represents the armature of a 
high-frequency alternator possessing two windings, one extend- 
ing from the point 15 to the point 16, and the other from the 
point 16 to the point 17. “ The part extending from 16 to 17 
13 wound at a quarter phase difference from the part extending 
from 15 to 16 and the two parts аге in series; 18 indicates 
resistances so adjusted as to maintain the intensity of the 
impulses constant when the coils 16 to 17 are inserted or cut 
out. 24 is а double-throw switch, 25 and 26 are commuta- 
tors, either of which can be used as desired by throwing the 
double-throw switch 24. The commutators are preferably 
attached to the shaft of the armature 14. When the tele- 


Ес. 6.—R. A. FEssENDEN, No. 14,826 (1909). 


graph key 27 is up and switch 24 thrown to the left, com- 
mutator 25 is continually short-circuiting and opening the 
coils 16 to 17, and thus producing a fluctuating frequency 
which is higher than the normal frequency during one portion 
of the revolution and lower during the other. When the key 
27 13 depressed the section 16 to 17 is cut out, а steady fre- 
quency is generated and thus telegraphic signs transmitted." 
It 13 stated that this mode of sending does not disturb in any 
way the operation of neighbouring stations. This statement 
can be admitted if it be understood to mean that the neigh- 
bouring stations work with wave-lengths differing consider- 
ably from that of the station using the new device. 
N o. 25,905 (1908) is another patent by R. A. Fessenden dealing 
with the broad question of telegraphic transmission. The 
objects of the invention are announced as the securing of 
secrecy, the attainment of high speeds of transmission, and 


duplex working. The essence of this very comprehensive 
invention is the proposal that instead of sending dots and 
dashes dots only are used, and the dashes and dots of the 
Morse code are discriminated by the employment of proper 
time intervals. Of course, the novelty of the invention does 
not lie in this proposition, but in the means designed for 
carrying it out. These means include devices for synchro- 
nising running machinery at the sending and receiving stations, 
which are worked out along obvious lines, but are much too 
complicated to describe here. 

In specification No. 2,169 (1909), A. W. Sharman describes 
apparatus for transmitting signals by а method which is а 
development of that kind of wireless telegraph in which large 
currents are fed into two reasonably separated earth-plates at 
the sending station and small currents are picked up by two 
similar earth-plates at the receiving station. Instead of using 
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continuous currents, the inventor proposes to use electrica 
impulses or shocks. The chief practical details described in 
the present invention may be summed up by saying that the 
shocks are produced by a sort of inductorium with only one 
winding—an auto-transformer, in short. By making tappings 
in this winding the, primary and secondary portions may be 
given different proportions. Signals are made by making 
and breaking the primary current, and the consequent second- 
ary impulses are delivered to the earth-plates. As for receiv- 
ing, the principal thing required is a sensitive current detector. 
It is stated that the primary portion of the auto-transformer 
is best madež larger than the secondary 4 when working at 
sea, while the reverse is the case on land—a fact that may be 
explained by the lower resistance of the sea water circuit. In 
No. 27,746 (1908) A. F. H. Simpson developes an interesting 
proposal for combating wireless eavesdroppers. The inventor 
arranges his Morse key to change automatically the wave- 
length of the radiation, at more or less regular intervals, by its 
mere manipulation. А simple way of accomplishing this is to 
mount a ratchet wheel and pawl on the Morse key so that 
manipulation of the key lever causes the ratchet wheel to 
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rotate and connect up the different circuits in turn. Fig. 7 
shows an arrangement for a two-wave station. 15 is a portion 
of a circular disc carrying the ratchet wheel 16 which is actuated 
by а pawl 18. As the wheel 16 rotates the contact 15-13 
adds inductance to or subtracts it from the vibratory cir- 
cuit. Ап eavesdropper with apparatus tuned sharply to 
one of the two wave-lengths of the sender would miss the 
dots and dashes sent on the other wave-length. The 
proper receiving station must be fitted in such a way that it 
receives both waves indifferently. Fig. 8 is a suggestion for 
the receiving circuits. Here the resonant circuits 22 and 23 are 
tuned to the two waves, and 21 is the detector circuit. A weak 
point of this particular design is that the aerial is out of tune 
with one or both of the resonant circuits, but this difficulty 
could be easily overcome. 
(To be concluded.) 
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THE DIELECTRIC PROPERTIES OF MODERN HIGH- 
TENSION CABLES.* 


BY M. HOCHSTADTER. 


dielectric losses and the voltage for different dimensions of 
cables, having regard also to the effect of frequency and 
temperature. | 

The determination of the capacity is not always easy. Its 
value, as determined ballistically, is often very different from 
that given by alternate-current measurements. Something, 
doubtless, depends on the shape of the current wave and 
voltage wave; but it is not at all certain this explains every- 
thing. The breakdown voltage is a matter of the first im- 
portance, and in order to investigate it properly a method 
similar to that employed in testing the mechanical strength of 
a substance must be devised. Is there anything in a cable 
corresponding to the elastic limit, and do the properties of the 
dielectric undergo a change after passing a certain point before 
a breakdown occurs ? This can only be determined by testing 
the value of capacity and hysteresis throughout the whole 
range. This would throw light on the disputed point as to 
whether a cable is injured by the nature and duration of the 
factory tests, and whether, for some reason or another, long 
lengths of cable are more liable to breakdown than short test 
pieces. 

Fig. 1 shows the connections adopted generally when it was 
possible to earth one pole. [A slightly different arrangement 
was used when this was not possible, for which the original 
paper should be consulted, as also for а description of the in- 
struments employed.] The ends of the cable had to be very 
carefully prepared, and this was so far successful that in a per- 
fectly dark room at 50,000 and 60,000 volts it was only possible 
to notice the very faintest glimmer. Even with a long-con- 
tinued pressure of 50,000 volts between the conductors of a 
polyphase cable and the lead covering the ends did not become 
hot. А protecting wire was used to prevent the end discharges 
from affecting the indications of the wattmeter; it carries 
the discharges directly to the corresponding pole, and these 
thus are shunted past the wattmeter. The most serius 
difficulties arose from the effect of the low power factor on the 
accuracy of the readings of the wattmeter, and this necessitated 
a great deal of preliminary work, which is fully described ш the 
original paper, but for which it is impossible to find space here. 

In order to study the laws relating to dielectric losses, 1t 1$ 
proposed in the first instance to confine our attention to à 
certain cable which was very thoroughly tested. This was 4 
three-core-cable, each conductor having a section of 25 sq. mM., 
and being suitable for a working pressure of 5,000 volts. lts 


total length was 880 metres, and the thickness of the insulation 


Summary.— The author describes experiments made on paper cables 
at high pressures with а view to determining the dielectric losses in 
the insulation. The pressures were gradually increased until the 
insulation broke down; and from the oscillographic records, the 
author describes a method which he has devised for drawing the so- 


called hysteresis curve, corresponding to that for the magnetisation of 
iron. He also shows that there is apparently no ** viscosity " traceable 
in paper cables, and that the breakdown takes place suddenly. Не 
concludes with some remarks on the design of insulated transmission 
cables, and tho effect of the choice of the value for the frequency. 


' Lately, and more especially in the last two years, great 
advances have been made in the manufacture of high-tension 
cables, particularly in the direction of higher breakdown 
voltage, greater uniformity in construction and increased 
mechanical strength. At the Siemens-Schuckert works the 
breakdown voltage over a short length ofycable is at least ten 
times the working voltage. Polvphase cables for 10,000 volts 
are made to withstand 130,000 volts between the conductors, 
and for lower pressures the factor of safety is still higher. This 
paper is not concerned with details of manufacture, but is an 
enquiry into the problem, posed by the makers, as to the 
economies in thickness of insulating material which might be 
possible with higher voltages, seeing that the thickness of 
insulation is already reaching an impracticable limit. The 
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Table I.—Showing Measurements оп a Three-core Cable 670 metres ое, 
and the Diclectrié Losses between the Three Conductors and the Le | 
Covering. Sectional area of each Conductor, 25 sq. mm. ; о 
of the insulution, 3-5 тт. ; working pressure of the Cable from 3, 
to 5.000 volts. Bae 


Fia. 1.— DIAGRAM OF CONNECTIONS BETWEEN INSTRUMENTS AND CABLE. 
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was 3:5 шт. Curves were first constructed showing the con- 
nection between the dielectric losses and the maximum of the 
voltage curve, taking account also of the effect of the fre- 
quency, which was varied from 30 to 60. These show that, 
although the amplitude factor varied from 1-33 to 1-41, the 
shape of the voltage curve does not affect the result, provided 
that account is only taken of its maximum value. The dielec- 
tric loss is exactly proportional to the frequency, and the read- 
ings were continued up to 20,000 volts on a length of 670 
metres of cable. The figures obtained under test are given in 
Table I., which shows the values of the dielectric losses and 
of the capacity, as deduced from the oscillograms. 
of curves follows, bv means of which it is shown how to draw 
the dielectric hysteresis loop from the oscillograms, which are 
first very carefully magnified bv hand on accurately squared 
paper. Figs. 2 and 3 are tvpical of these curves. "The result- 
ing dielectric hysteresis curve is clearly analogous to that found 
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Fig, 2, —CALCULATION OF OSCILLOGRAM. 


in testing the magnetic properties of iron, with the understand- 
Ing that amperes and volts are interchanged and magnetic 
induction is replaced by the electric charge on the cable. We 
see from the oscillogram that the maximum value of the voltage 
occurs simultaneously with the zero value of the current, and 
this occurred in all the paper cables under test, even at the 
highest voltages, at all frequencies and temperatures, In not 
one single oscillogram out of 100 was there the slightest trace 
of any deviation from this, not even in the case of very sharply 
pointed voltage curves. On the other hand, the maximum 
value of the current does not occur simultaneously with the 
zero value of the voltage. The values corresponding to the 
products of the instantaneous values of current and voltage 
are then plotted, the dielectric loss being obviously determined 
as being the algebraic sum of the positive and negative areas 


enclosed by the curve and the axis of co-ordinates. From ' 


A series 


these the dielectric loss could be finally estimated with the 
planimeter with an error of not more than 10 per cent., if 
extreme care were taken ; but it was usually possible to get a 
more exact value from the hysteresis loop. In order to deter- 
mine this loop, it is necessary to know the exact amount of 
the charge on the cable from instant to instant; but the 
oscillogram for the current values only allows a determination 
of the total charge by measuring the area enclosed between 
the current curve and the axis. By doing this in sections it 18 
possible to determine the charge which flows in during the suc- 
cessive intervals, and in this way a curve connecting the 
voltage with the charge can be constructed. Seeing that the 
maximum of the voltage curve always coincides in point of 
time with the zero of current, and also with the moment of 
maximum charge, it is evident that there is nothing of the nature 
of “ viscosity,” and the hysteresis curve ends in sharp points. 
The similarity of this curve to that for the magnetic hysteresis 
of iron is very marked, except for the fact that in this case the 
lines forming the curve are more or less straight. The lower 
line is, indeed, almost exactly straight, whereas the upper, show- 
ing the descending charge, is very slightly curved. The 
characteristic of the sharp tip is present in both curves. It is 
possible to speak of a “coercive force" and a “residual 
charge " exactly in the same way as in the case of the mag- 
netism of iron, for a charge still remains on the cable when the 
voltage has reached its zero value. The capacity of the cable 
corresponds precisely to the permeability of the iron, and is the 
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Ес. 3.—DIELECTRIC HYSTERESIS CURVE FOR A MAXIMUM APPLIED 
VOLTAGE OF 11,570, DRAWN FROM THE CURVES FOR CHARGE AND VOLTS 
SHOWN IN Ею. 2. 


ratio of the charge tothe voltage. Taking instantaneous values in 
the neighbourhood of the axis of z, it passes through the values 
of zero and infinity in rapid succession. The “ true capacity ” is 
best taken as being the ratio of charge to voltage when both 
have their maximum values. From these facts we may conclude 
that the dielectric loss in a cable is of the nature of hysteresis, 
and is a kind of internal friction which opposes electrification. 
It has already been pointed out that the “ true” capacity 
of a cable, as estimated by alternate-current measurements, 1s 
best calculated from the curve showing the hysteresis loop, 
and can be taken as being the ratio of the charge to the voltage 
when both have their maximum value. From a large number 
of oscillograms the “ true " capacity of the given cable was 
found in this way, and in all cases the value was found to be the 
same. This leads us to think that the method gives the true 
value, seeing that the maxima of the two quantities are coinci- 
dent in point of time, and, in the absence of any sign of *' vis- 
cosity," are obviously physically correlated. This value of the 
capacity is neither affected by the shape of the wave form nor 
by the voltage nor by the frequency. Another method of 
estimating the capacity is by means of the formula connecting 
it with the effective values of voltage and current, and depending 
obviously on the shapes of the waves. But this gave values 
which differed in extreme cases by as much as 50 per cent. It 
can also be determined ballistically by direct current in the 
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usual wav, and this leads to the interesting fact that the value 
found in this way agrees almost exactly with the so-called 
"true" capacity, the greatest difference that was noted 
amounting to about 3 per cent., which is within the limits of 
errors of observation. The numerical results of several tests 
are given, showing that the “ true? capacity of the cable at 
normal temperature and at voltages up to six times that of 
the working voltage is constant, and the same as that deter- 
mined bv statical methods. 

The next point for investigation was the effect of tempera- 
ture, and for this purpose the cable was graduallv heated by 
the passage of a suitable current up to 60°C. The testing 
pressure was 14,000 effective volts, with а maximum of 19,500 
volts. The results are shown in Fig. 4. At 60°C. the asphalt 
covering was becoming soft, and the same applied to the im- 
pregnating substance of the cable. It was found that the 
dielectric loss fell steadily up to 40 deg., at which point there 
seemed to be a minimum. At 60 deg. it seemed to be rising 
again. Humann seenis to have found very similar results. 
The insulation resistance decreased in the well-known fashion 
according to an exponential curve, as shown by the straiglit- 
line curve, giving the logarithm of the megohms. It will be 
noticed that the ballistic method seerns to show a great increase 
in the value of the capacity with a rise of temperature ; but 
this is an illusion, and depends on the fact that the insulation 
resistance falls, and this, of course, affects the galvanometer 
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Fig. 4.—CURVES SHOWING CHANGES DUE TO ‘TEMPERATURE. 
Length of Cable — 670 metres, 
reading. Measured by alternate-current methods, as described 
earlier in this paper, the capacity was found to be absolutely 
constant during the test extending over six hours, during which 
the temperature was gradually raised to 60°C. This shows that 
no internal change takes place within the cable even under 
these trving conditions, which are, of course, below the region 
of the breakdown voltage; and after the cable had cooled and 
resumed its normal condition it was found that it had sustained 
no damage whatever, and that the insulation resistance had its 
normal value. 
© The point in the neighbourhood of the breakdown voltage 
was next examined, and measurements were made at voltages 
between 15.000 and 50.000. In the first instance, curves were 
constructed up to a point near that of breakdown, and sub- 
sequently the cable was submitted to long-continued pressures 
a good deal below this point. A length of 200 metres of the 
cable was taken. and the pressure was between the three con- 
ductors and the lead covering, as shown in Fig. 1. At 45,000 
volts there were slight but unmistakable signs of a probable 
breakdown, and, though à momentary pressure of 49,600 volts 
(effective) was applied. no oscillographic records were taken 
at this point. The readings, however, werc perfectly steady 
up to this point, and showed that the true capacity, remained 
perfectly constant, and the dielectric losses increased according 
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ќо a steady curve, which showed no trace of any unusug 
change, even in the neighbourhood of the breakdown point. 
The cable was then tested for three hours at 25,000 effective 
volts, and then on the next day for three hours at 34,100 effec- 
tive volts. Beyond such small changes as were traceable to 
а slight increase of temperature, no changes whatever were 
found to have taken place in any of the properties of the cable. 
Finally, the cable broke down after being submitted to an 
effective pressure of 45,500 volts fer three minutes, and the 
readings, taken an.instant before the cable broke down, showed 
that it had up to that stage experienced no change whatever. 
À large number of test pieces of the same cable were then taken, 
and the voltage was graduallv raised in each case till the break- 
down took place. "These tests tended to show that there was 
no noticeable difference between the longer and shorter lengths, 
and that for all practical purposes it might be said that the 
breakdown voltage did not depend on the length of the cable, 
and that in all cases the breakdown took place suddenly and 
without any marked premonitory svinptoms. The insulation 
was of such a character that a pressure of about 20,000 effective 
volts was required to break down an average thickness of 
1 mm. of the insulation. 

Curves are then given showing the dielectric losses in cables 
of different types and lengths, the thickness of the insulation. 
and also its weight per metre run, being stated. These curves ` 
naturally vary considerably ; one general conclusion, however, 
seems to be that the dielectric loss in three-core cables at high 
voltages depends rather on the intensity of the applied voltage 
than on the type of cable. For instance, at preseures above 
30,000 maximum volts, there was found to be very little 
difference between a cable which had a thickness of 3:5 mm. of 
insulation and others which had 12 mm. or 13 mm. of thick- 
ness, the weights per foot-run in the latter cases being 9 or 10 
times that in the former. With single-core cables the same 1$ 
true to some extent, but the losses are naturally less than in а 
three-core cable with the same thickness of insulation. The 
so-called “ specific dielectric loss " is calculated in watts per 
kilogramme of insulating material рег metre-run, the abseisse 
of the curve being volts per millimetre thickness of the insula- 
tion. In the case of the cables with thicker insulations, 1t #88 
found that the “ specific” losses increase very quickly with a 
rise of voltage. A careful individual examination of various 
types of cables is next made, and results, including curves for 
some of these, are given, the pressures applied in some cases 
rising to nearly 100,000 maximum volts. 

The author concludes with the comparison, for three-phase 
transmission, of one three-core cable with three single-core 
cables, the total weights of insulation applied to the cable or 
cables being in the two cases approximately the same. Upto 
30,000 effective volts there seemed very little difference be- 
tween the two; at 50,000 volts and a frequency of 50, the 
dielectric loss per kilometre was 4-5 kw. for the three-core cable. 
as compared with 2 kw. for the three separate cables. At 
60,000 effective volts, the corresponding figures were 79 kw. 
and 3 kw. respectively. The question is—how far these figures 
should affect the design of a transmission scheme. It may be 
assumed for our present purpose that insulated cables are 
considered advisable owing to some local necessity, and that 
overhead cables have been thought unsuitable. The capacity 
of a system of insulated cables is 15 or 20 times that of ovet- 
head cables; in the latter case, the figure may be taken at 
about 0-01 mfd. per kilometre. This, however, is only one 
reason out of many for choosing a low frequency. The ex- 
amination of a particular case will help to explain matters. n 
three-core cable may be supposed to transmit a full load 0 
15,000 kw. over a distance of 50 km., the power factor i 
0-85, the pressure 50,000 volts and the sectional area of d 
conductor being 100 sq. mm. Let us take two cases 1n Me 
the frequency із (1) 50 and (2) 15. Each phase carnes ^ 
amperes, and the losses in ohmic resistance are 21-7 kw. pet 
kilometre. Therefore, over 50 km., 1,085 kw. are lost Hs 
this cause. The dielectric loss for a frequency of 50 1s, accor” 
ing to our tests, 225 kw. for 50 km., and for a frequency 4 > 
it is 68 kw. The resulting tota! efficiency at full load is 92 per 
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cent. for a frequency of 50, and 92.7 per cent. Юг a frequency 
of 15. In this case there seems, therefore, no great difference 
between the two. But at no load things are different. With 
a capacity of 0-2 mfd. per kilometre (as found earlier in this 
article), the charging current is 95 amperes for a frequency of 
50 and 28-5 amperes for a frequency of 15; and the ohmic 
losses due to currents of these magnitudes are, relatively 
speaking, serious. Taking the total yearly results, and sup- 
posing the average load to be 40 per cent. of the full load, the 
losses are as follows: For a frequency of 50 the ohmic losses 
are 3 per cent. and the dielectric losses 4 per cent. of the total 
output, the resulting overall efficiency being 93 per cent. ; 
with a frequency of 15 the ohmic losses are, as before, 3 per 
cent., and the dielectric losses 1 per cent. of the total output, 
the efficiency being therefore 96 per cent. When translated 
into pounds, shillings and pence the advantage resulting from 
the lower frequency appears very great. [The above case is 
fully worked out in the original paper, though it is treated verv 
briefly here ; account is taken of the reaction of the charging 
current on the ohmic losses, having regard to the difference of 
phase between it and the working current.] 

We thus see that at 50,000 volts the dielectric losses are of 
the same order of magnitude as the ohmic losses, and that if a 
sufficiently low frequency is chosen it is quite reasonably 
possible to use insulated cables somewhat of the type described 
for transmission purposes. Insulated cables with conductors 
of small sectional areas, intended for carrying comparatively 
small loads, are unsuitable, partly on account of the charging 
current and partly owing to dielectric losses. In the case 
examined above the cable should not be more than about 
100 km. long. Jn concluding the comparison of the three 
single cables with one three-core cable, the case may be thus 
stated : A given weight of insulation is more effectively applied 
to a three-core cable, but the dielectric losses are.in this case 
nearly twice as great as in the other. The capacity of the 
single-cable system is 0-162 mfd. per kilometre, as compared 
with 0-2 mfd. per. kilometre; and these figures have a corres- 
ponding effect on the overall .efficiency. The cost of three 
single cables, including armouring and laying. is obviously 
greater than that of the three-core cable; but the single-cable 
system has an undoubted and probably deciding advantage 
in the ease with which joints can be made. 

It remains to be said that during the time the present paper 
was in the press the author’s attention was drawn to the work 
of H. F. Haworth, who investigated the dielectric properties 
of porcelain plates. It is not possible here to discuss his results, 
which seem to differ from those here set forth. In any case, it 
is very probable that the nature of dielectric losses cannot be 
stated in general terms, but that much depends on the par- 
ticular substance under consideration. Some substances may 
show signs of viscosity and polarisation, while others do not 
do so. The author does not claim that his results apply 
generally, but only to the materials used by the Siemens- 
Schuckert works for the insulation of their cables. If other 
substances behave in a different way, this shows that the in- 
sulating medium selected for the Siemens-Schuckert cables 
has been the result of a very happy choice, since its properties 
are similar to those of an ideal dielectric. 
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NEW POST OFFICE TELEPHONE EXCHANGE AT 
GLASGOW. 


(Concluded from page $11.) 


In connection with the junction working, some interesting depar- 
tures from present practice have been introduced. The incoming 
order wires terminate upon break jacks which are provided so that a 
faulty order wire may be quickly substituted by a good incoming 
junction. It is only necessary for the operator to insert the plug of 
the incoming junction selected for the purpose into the break jack 
associated with the faulty order wire. All incoming order wires are 
connected to the main springs of a position throwing key, the object 
of this key being to transfer groups of incoming wires to the next 


uoceeding position during slack periods, In order to facilitate 


a 


testing the common connection which-normally joins all the position 
plug tips together, and: to the 58-ohm winding, is also transferred. by 
the action of the position throwing key. The operation of the 
junction supervisory relay when a B. operator responds fo a ringing 
junction call is assisted by а 1,400-ohm retardation coil placed across 
the common leads of the speaking keys. A signal is also given to the 
distant А. operator, and the machine ringing key is released at an 
intermediate point if the operator, when using the junction to 
connect a third exchange, had inadvertently depressed this key. 

As regards the incoming junction from common battery exchanges, 
it has been customary to provide for four party lines with selective 
ringing by placing the five ringing keys in the speaking circuit. 
In the present case, however, the ringing keys are quite independent 
of the speaking circuit. The connections for the busy-back jack are 
similar to those employed in the Department's existing ‘busy-back 
circuit. The machine ringing arrangements are of a special character, 
and an illustration of a machine ringing and speaking key is given in 
Fig. 14. A locking plate is provided, which is common to all the 
five buttons, and a relay circuit is closed when any button is ы 
down ав far as it will go. When the button is released: № tra 
upwards to a half-way position in which it engages the clutch of the 
locking plate. The button remains in this position even; when the 
ringing circuit is automatically disconnected from the junction circuit, 
until some time later another button is depressed, when the locking 


-plate is forced outwards from the shoulder of the plunger. The half- 


way position is an advantage because the B. operator, if asked to 
ring a subscriber a second time, can distinguish the button previously 
depressed. Each ringing button for the party line sérvice has 
control of six key springs, which when the button is depressed select 
the type of ringing current required fðr the subscriber's circuit. Osram 
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Fic. 14. —SrgAKING 


resistance lamps are inserted for protective purposes between the 
positive and negative pulsation brushes of the generator and the 
machine ringing key. Party line ringing, as well as ringing for 
ordinary lines, is intercepted by interrupters which give one second 
ringing period and two seconds interval. These interrupters are 
inserted between the generators and the resistance lamps. : 

The ‘‘three-lamp set" commonly used for testing in С.В. ex- 
changes was modified for the present exchange. 36-volt lamps are 
used for the tip, ring and sleeve circuits. The treatment of a typical 
fault may be referred to in some detail, namely, “ tip ° conductor of 
subscriber's line circuit to earth. In this case the earth will reduce 
the sensitiveness of the line and supervisory relays, also it will 
unbalance the transmission circuit. .The tip lamp of tHe set will 
glow intensely when the peg of the tester is inserted into the jack of 
the faulty line. Depression of the S key of the tester in the majority 
of cases will not cause the tip lamp of the set to darken. In the 
minority of cases the fault will be between the cut-off relay springs 
of the line relay coil. Under these conditions thesensitiveness of the 
line relay is reduced but not that of the supervisory relay ; the 
insertion of the peg causes the tip lamp to glow brightly as before, 
but the depression of the key causes the darkening of the tip lamp. 
The latter fault though unusual is very serious, and to locate it the 
resistance in.series with the sleeve key of the tester is of such value 
that the depression of the key will notactuateeither cut-off relay when 


.two are in multiple, but one relay only by itself, 


The switchroom desk equipment has been made very complete. 
The information desk is in two sections of two positions each,’and 
extensions can be readily made. The information operators attend 
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to the following circuits: incoming line circuits from switchboard, | which was i i i | | 

pear ЫН er ИЕ : г. , | published in the Post Office Engineers’ “ Journal,” 
monitoring circuits, official circuits, service observation circuits and | January last. We are indebted to his еей ш ra us 
intercepting circuits. | diagrams and data embodied above. 


Fig. 15.—SEcTIoN oF SUBSCRIBERS SWITCHBOARD. Front View. 


— 


In the equipment of thelexchange no less than 15,000 signal lamps As already mentioned, the whole contract for manufacture and 
were installed, together with 30,000 relays and 500,000 spring jacks. | installation of the plant was entrusted to the Peel-Connor Telephone 
The wiring of the exchange has utilised 5,000 miles of wire, and three | Works (Ltd.),’of Salford. This company has taken over the Pee 


| 
million soldered connections were made. The quality of the work | works telephone business of the General Electric Co., and has London 


Fic. 16.—GENERAL VIEW OF SWITCHROOM. 


put into the installation may be gathered from the fact that the | offices at Midland Bank Chambers, Queen Victoria-street. out 
exchange faults, on testing out, were less than 10. | thanks are due to the secretary and London manager of the company 

We must refer our readers for fuller information to a detailed | Mr. P. P. Kipping, for the supply of much of the information 
description of the equipment of this exchange by Mr. J. W. Turner, | illustrations on which the foregoing articles are based: 


ad 
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ELECTRICAL RECORDING THERMOMETERS FOR 
CLINICAL WORK.* 


ВУ Н. L. CALLENDAR, LL.D., F.R.S. 


Summary.—The conditions of sensitivenes: in measuring a resistance 
by the Wheatstone bridge method are first discussed ; after which the 
author proceeds to describe the construction of electrical resistance 
thermometers and recorders for clinical work. | 


The scientific int ‘rest and importance of a method of continuously 
recording the temperature of the body, whether in health or disease, 
is now being generally recognised. My attention was first directed 
to the subject by Prof. J. G. Adami, F.R.S., of McGill College, 
Montreal, at whose suggestion I constructed some electrical resist- 
ance thermometers specially adapted for recording the temperature 
of different parts of the surface of the body. Unfortunately, I had 
to leave Montreal early in 1898, before the apparatus had taken its 
final shape. 1 returned to the subject in November, 1908, when I 
undertook to make some thermometers for Dr. А. Gamgee. F.R.S., 
and to collaborate with him in evolving a practical method suitable 
for general use in clinical work. Не had become convinced that 
the thermoelectric method was unsuitable for general use, on account 
of the delicacy of the apparatus, and the necessity for emploving an 
elaborate thermostat. А serious difficulty in practice was the 
necessity of keeping one of the junctions of the couple at a constant 
temperature in the neighbourhood of 37°C. for long periods. In 
the application of the resistance method no thermostat was required, 
and it was easy to obtain a tenfold larger detlection with the same 
galvanometer. The objections that have commonly been urged 
against electrica] resistance thermometers for this kind of work are 
(1) that resistance thermometers are more difhcult to construct 
and to insulate satisfactorily than thermocouples, and (2) that their 
indications are liable to be disturbed by the heatiug effect of the 
current employed. These objections undoubtedly exist, and have 


Fia. 1.—DracramM OF WHEATSTONE BRIDGE, 


frequently proved fatal to the employment of resistance thermo- 
meters, but they have arisen chiefly from faulty application or 
construction, and not from defects inherent in the method. Objec- 
tion (1) is readily surmounted by proper methods of construction, 
and objection (2) by a proper consideration of the conditions of 
senaitiveness. 

Conditions of Sensitiveness—The conditions of sensitiveness in 
measuring a resistance by the Wheatstone bridge method have been 
discussed by Maxwell and Heaviside, whose results have generally 
been quoted and applied to the problem under consideration, Thov 
start with the assumption that the battery power available is limited 
by the internal resistance of the cells. and give rules for obtaining 
the maximum current through the galvanometer with this implied 
limitation. The limitation of battery power was no doubt an 
important consideration in many kinds of telegraph testing 30 years 
igo, but it is rarely applicable in modern laboratory practice, and 
never in dealing with electrical resistance thermometers. In the 
majority of resistance measurements and more particularly in 
electrical thermometry, the limiting condition is imposed by the 
heating effect of the current on the resistance to be measured, and 
the resistances, &c., should be chosen and arranged to give the 
greatest sensitiveness for a given limiting value of the current 
throug’: the resistance to be measured. The resistance of the battery 
circuit is quite immaterial, provided that the battery can he arranged 
to give the required limiting current. The problem has been dis- 
cussed from this point of view by Guye and by Schuster, and in 
several of my own Papers, but it will facilitate discussion to repro- 
duce here the investigation itself in a simplified form. | | 

Let Fig. 1 represent the arrangement of resistances In a Wheat- 
stone bridge, in which C is the current through the resistance to be 
measured В, and с is the current through the galvanometer of 


* Abstract of Prof. Callendar’s Presidential Address to the Physical 
Society. 


series with R is nR’ traversed by a current C--c; the resistance in 
parallel with R on the same side of the galvanometer circuit is 
mR’ traversed by a current C’+c. The resistance in the opposite 
arm of the bridge to R is nmR’, traversed by a current С’. The 
currents are assumed to flow in the directions indicated by the 
arrows, and it is evident that they satisfy the condition of con- 
tinuity. The numbers п and m, representing the ratios of the arms 
of the bridge, may have any positive values. The bridge is balanced 
when R= К’, in which case c=0, and C’=C/m. Since the difference 
of potential between the ends of the galvanometer circuit is Gc, we 
have by Ohm's law, 
RC— mR'(C' + ¢)= Ge= nmR'C' — nR'(C 4c). 
Eliminating С’, we obtain for the ratio с/С, 

c/C—(R—R)(G(»xx)nc-(1Y-m)R) ... .. . (1) 

It is obvious that this ratio, which may be regarded as a measure 
of the sensitiveness of the arrangement, is quite independent of the 
resistance or E.M.F. in the battery circuit. It is also at once 
evident that, for a given defect of balance, as measured by R—R’, 
the value of the ratio c/C will be a maximum when л is as large аз 
possible, and т as small as possible, the limiting value of the ratio 
с/С in this case being. when 

| n=00, and m=0, ¢c/C=(R—R’)/(G+R’). 

"This point has been emphasised by both Guye and Schuster, and 
comes out clearly in Heaviside's investigation. The advantage 
which can be gained by making n large and m small is not very 
great, because when n=m=1, c/C=(R—R’)/2(G+R/), or the 
sensitiveness is still half as great as in the limiting case. For 
practical purposes it is more important to observe that if n is small 
or m large, the sensitiveness may be indefinitely reduced. This 
arrangement should always be avoided if possible, as shown by the 
following example. 

Maxwell has given a rule which is very often quoted and applied 
(“ Electricity and Magnetism,” Vol. I., section 348):  '* Of the two 
resistances, that of the battery and that of the galvanometer, connect 
the greater resistance во as to join the two greatest to the two least 
of the four other resistances.” 

This rule is seldom applicable to accurate resistance measure- 
ments, and when applied in platinum thermometry has often led to 
disastrous results, A simple numerical example will make this 
clearer. Suppose that it is required to measure the resistance of а 
platinum thermometer, В = 10 ohms, with a Post Office box having 
ratio arms 10 and 1,000 ohms. Suppose that the galvanometer 
has а resistance С = 10 ohms, and that the battery is a 2 volt cell of 
negligible resistance. According to Maxwells rule we should 
connect the galvanometer so as to join the two resistances of 1,000 
ohms to the two resistances of 10 ohms, in which case we should 
have n=-1, and m=100 in Fig. 1. Suppose that the balance is 
slightly disturbed by a change dR=R—R’. Substituting in 
equation (1) we obtain: 

Case (A), Maxwell's rule, » — 1, m= 100, ¢/C= dR/1,030, C=0-] amp. 

If, however, we interchange the connections of the battery and 
galvanometer, which is simply equivalent to interchanging the 
values of n and m in the equation, we obtain for the anti-Maxwell 
arrangement : 

Case (B), anti-Maxwell, 4 = 100, m=1, c/C— dR/30, C=0-002 amp. 

The actual value of the current through the galvanometer in case 
(A) is greater than in case (B) in the proportion of 3 to 2. Max- 
well's rule is so far justified. But the current through the resist- 
ance to be measured is 50 times greater in (А) than in (B), and the 
heating effect of the current is 2,500 times greater. With an ordinary 
platinum thermometer arrangement (А) might give an elevation of 
temperature of about 5"C., which would be fatal for any purpose of 
measurement, Whereas arrangement (B), with nearly the same 
sensitiveness, would give an elevation of 0-002°C. only, which is 
sufficiently small for the most accurate work. The essential point 
is to observe that the ratio c/C of the galvanometer current to that 
through the thermometer, which is the true measure of sensitive- 
ness in this case, is 34 times greater in (B) than in (А). (В) is there- 
fore by far the better arrangement in the case where the heating 
effect of the current on the resistance to be measured is the primary 
consideration. 

The rule to replace Maxwell's in this case, if there is any choice as 
to the arrangement of the battery and galvanometer connections, 
is: “ Connect the battery зо as to make the resistance in series with 
the thermometer greater than the resistance in parallel." This 
will make n greater than m in Fig. 1, and it is evident that the ratio 
c/C will be diminisbed or the sensitiveness reduced, if п and m are 
interchanged. 

In the practical use of platinum thermometers, we have the 
further restriction that п must be equal to unity, because it is 
necessary to compensate the changes of resistance of the leads by 
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the equal changes of resistance of a pair of compensating leads on | in the resistance of the thermometer and compensator leads. On 
the opposite side of the galvanometer contact on the bridge-wire. 


The loss of sensitiveness, as compared with the case of п very large, 
does not amount to more than 20 or 30 per cent., and is of no con- 
sequence as compared with the trouble and uncertainty involved in 
measuring the resistance of the leads separately at each observation. 
Moreover, if п is made large. the heating effect of the current С on 
the resistance nR’ may become serious. Ав a matter of fact this is 
а common and very insidious source of error in the use of a P.O. box 
with n= 100, especially if the coils are of german silver or platinoid. 
With maganin resistances the effect is much less marked. 

It is still possible to gain some advantage in point of sensitiveness 
by making m smaller than unity, provided that it is not made so 
small that the heating effect of the current С/т on the resistance 
mR” becomes appreciable. For the most accurate work I have 
generally employed thermometers having a resistance about 25-6 
ohms at 0°C., with a fundamental interval of 10 ohms, and have 
made the ratio coils about 6-4 ohms, giving m=1/4, which gives an 
advantage of about 20 per cent. in point of sensitiveness as com- 
pared with т-=1. A more important consideration in this case is 
that the same box can be used with thermometers of lower resis- 


tance, e.g., Ro= 2:56 ohms, F.L—]1 ohm, without serious loss of 
sensitiveness. 


the other hand, for practical applications, or for ink recording, it is 
necessary to employ a fairly robust and portable galvanometer of 
the suspended or pivoted coil type; the current employed must 
be considerably increased if a large scale record is required, and it 
may be important to choose the resistance of the thermometer to 


suit the galvanometer or vice versa, in order to minimise the heating 
effect of the current. 


The symmetry of the above expression in respect of G and R 
shows that the condition governing the choice of the resistance of 
the thermometer, if the galvanometer is given and m is constant, is 
the same as that already given for the galvanometer in terms of R, 
namely, R— 26 /(1 + m). 

If, however, the value of mR=S is constant, being fixed by the 
resistance of the ratio coils, each equal to 5, of the bridge employed, 
the maximum sensitiveness is obtained when R=2G+8. The 
latter condition gives the limit beyond which no advantage can be 
gained by increasing R and diminishing m, even if the heating effect 
of the current on S can be entirely neglected. If the heating effect 
of the current in the thermometer is kept constant, as already 
assumed, the heating effect in S increases in proportion to R/S. On 

the same assumption the total current to be supplied by the battery 
| (which is a consideration in records of long duration) is a minimum 
when R.—$, but is only increased in the ratio 5/4 when R—48. The 
maximum sensitiveness is obtained when 8— 0 and R=2G, but the 
sensitiveness will be reduced by little more than 10 per cent. if we 
make S=G/2, keeping R=2G. It would be reduced a further 
20 per cent. if we made R=G=8, according to Maxwell's 
investigation.* 

In employing the deflection method described below, the advant- 
age of making R larger and 5 smaller than С is really greater than 
would appear at first sight, because, if the sensitiveness is reduced 
20 per cent. for the same heating effect of the current, it means in 
practice that the current must be increased 20 per cent. to give the 
required deflection, or that the heating effect of the current must 
be increased more than 40 per cent. The most important error to 
avoid is to make R small compared with G or S. The sensitiveness 
may in this way be very greatly reduced, and the heating effect of 
the current increased five or 10 times. Thus, a pyrometer of low 
resistance designed for work at high temperatures (where the resist- 
ance is high and an open scale is not required) would not be a suit- 
able instrument to employ for recording small variations of tem- 
perature on an open scale at low temperatures, unless G and 5 were 
made inconveniently small, and the pyrometer itself specially wound 
with extra thick wire to give a large cooling surface. 


Construction of Thermometers.—The author proceeds to describe 
the construction of thermometers :—(1) For insertion in the mouth ; 


(2) for the rectum ; (3) for the surface of the skin or for the axilla 
(armpit). 


Resistance of Galvanometer.—It is generally possible to vary the 
resistance of a galvanometer through a wide range, by altering the 
connections of the coils or by substituting one coil for another, 
without altering the mass of the coils. In this case the sensitiveness 
will vary approximately as the square root of the resistance G. We see 
from equation (1) that the deflection of the galvanometer, which is pro- 
portional to c А/С, will be a maximum when G=n(1 + т) R/I(1- п). 
This result agrees with that given by Maxwell, and shows that 
in the majority of cases which occur in practice. С should be of 
the same order of magnitude as R, being restricted to the limits 
2R and R/2, if n is never less than 1, ог m greater than 1. If we аге 
restricted, as in platinum thermometry, to the case n— 1, we should 
take G=(14m)R’/2. The best resistance for the galvanometer is 
restricted to the same limits, 2R and R/2, provided that m does not 
exceed 3. 

For example, in the case of the box already quoted, with ratio 
coils 6:4 ohms, when used with a thermometer В = 25:6 ohms, the 
best resistance for the galvanometer was 16 ohms. When the same 
box was used with a thermometer 10 times smaller, R,— 2:56 ohms, 
the best resistance for the galvanometer would be 4-5 ohms. This 
could be secured approximately by putting the two coils of the 16 
ohm galvanometer in parallel, but the advantage gained thereby 
would be only 10 per cent. If, on the other hand, the ratio coils 
had been made equal to 25:6 ohms each, according to the rule given 
by Maxwell and generally followed, there would have been a loss of 
sensitiveness of 20. per cent. with the 25-6 ohm thermometers, and 
50 per cent. with the 2-56 ohm thermometers, which could not so well 
‘he neglected. 

Resistance of the Thermometer.—For a platinum thermometer of 
resistance R, at 0°С., the change of resistance per 1°C. is approxi- 
mately 0-004 R, which must be substituted in equation (1) for the 
value of dR ог Ё — В’, in order to find the deflection of the galvano- 
meter per degree change of temperature. Making this substitution, 
ond remembering that л = 1, we find that, when the resistance of the 
thermometer is changed, the deflection per degree, which is pro- 
portional to c v G, varies as ВС /C/(2G + (1-- m)R). 

The rise of temperature produced in the thermometer by the 
measuring current С is directly proportional to ŒR and inversely 
proportional to the rate of dissipation of heat per degree rise of 
temperature of the thermometer above its surroundings. "The rate 
of dissipation of heat depends on the form and surface of the ther- 
mometer, and on the eonditions of exposure. For similar thermo- 
meters of different resistances, but of the same size, under similar 
conditions of exposure, we must have СК the same in order to 
secure the same degree of accuracy as limited by the heating effect 
of the current. The permissible current C will therefore vary 


inversely as the square root of the resistance of the thermometer. 
Making this substitution, we have 


c VG varies as A/GR/(2G +(1 + m)R). 
We see from this result that, if it is possible to choose the best 
resistance for the galvanometer, namely (1+ m)R/2. and if m is the 


same for all, the sensitiveness and accuracy of the thermometer, so 


far as the heating effect of the current is concerned, will be inde- 
pendent of its resistance. 


À great improvement on the ordinary type of platinum thermo- 
meter in point of quickness of action and diminuation of the heating 
effect of the current, is readily effected by winding the wire опа flat 
plate of mica in place of a cross, and melting the lower part of the 
containing tube (which is preferably of lead glass) down on to the 
wire so as to form a flat bulb, as illustrated in Fig. 2. И the glass 
is thin, the sensitiveness may be increased nearly five times, 8$ 
compared with a thermometer of the ordinary type, and the heat- 
ing effect of the current reduced in nearly the same proportion. 
When inserted in a water bath at 37°C. this thermometer takes less 
than a minute in arriving within a hundredth of a degree of the 
final temperature ; but when inserted cold in the mouth, it may 
take 4 or 5 minutes to get within a tenth of a degree, because the 
tissues of the mouth take time to recover from the cooling effect of 
inserting the thermometer. Where quickness of action is an esset 
tial condition, as in some kinds of calorimetric work, the flat-bulb 
thermometer is a great improvement on the ordinary type with à 
round tube, but it shares with the mercury thermometer the dis 
advantage that, if broken or damaged, it cannot easily be repaired. 

It is essential that thermometers of this type should be provided 
with compensated leads, otherwise there will be a variable immer 
sion error, and an apparent lag due to slow conduction of heat alone 
the leads. It is also most important for accurate work to avoid 
screw terminals in the head of the thermometer, and to provide 
each instrument with flexible leads two or three metres long. pe 
manently soldered to the thermometer and compensator leads. and 
он attached to the head of the thermometer, as indicated In 

ig. 2. 

In accurate laboratory work, where a The smallest size of quartz-glass resistance thermometer el 
delicate galvanometer is available, the heating effect of the current 


structed by Heræus has a bulb 25 mm. long and 3 mm. in diameter 

is so small as to be relatively unimportant, and the resistance of | > M ‹ 3r 7 Y ion 30. Thi 
: P. | : ы. xwell, “ Electric N " Vol. I., section 319... 

th thermometer it chosen chiefiy with а view to minimis eroe | ia qae ДҮ erts КАЛЫШ ted c ra i 
due to defects of insulation or imperfect contacts, or small differences ! and equally affected by the current. 


is 
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and is therefore very similar in dimensions to an ordinary clinical 
thermometer. The bulb contains a coil of fine platinum wire wound 
on a rod of quartz-glass, and protected by a very thin tube of quartz- 
glass fused over it. The bulb is fused on to a larger quartz tube, 
containing the two leading wires, which are of gold. The resistance 
of the coil is 25 ohms nearly at 0°C., but, as there are no compen- 
sating leads, the resistance cannot be measured very accurately. 
This type of thermometer is very suitable for insertion in the mouth 
but is unsuitable for records of long duration owing to its shape and 
the risk of breakage. It does not appear to be quite so sensitive 
as а mercury thermometer of similar dimensions, partly owing to 
the low conductivity of the central rod of quartz-glass, and partly 
to the fact that the leads are not compensated. 

The author specially designed a flat platinum tube thermometer 
for calorimetric work, where quickness of action and small mass are 
important. It is similar to the flat glass bulb thermometer, except 
that the containing tube is of platinum about 0-05 mm. thick, which 
permits the thermal capacity of the bulb to be greatly reduced. 
The coil is wound on a flat plate of very thin mica, and insulated 
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from the flattened platinum tube by thin strips of mica on either 
side. Owing to its size and shape, it was not very suitable for 
insertion in the mouth. 
- A comparison of the records of the platinum tube thermometer 
(Pt) and the Heraeus quartz tube thermometer (He) when placed 
in the mouth under similar conditions is shown in Fig. 3, which 
illustrates the importance of extreme quickness and small thermal 
capacity in such tests. It might appear at first sight as though the 
slow and long continued rise indicated by both thermometers in 
different degrees, was due to the heating effect of the measuring 
current, which might easily produce a result of this nature if the 
current were excessive or the mass considerable. But the current 
employed in taking these records scarcely exceeded one hundredth 
of an ampere, and the heating effect of the current was measured in 
both cases and found to be very small. Records proving that the 
apparent lag of the thermometer is really due to the slowness of 
recovery of the temperature of the mouth itself after being cooled 
in any manner are given by the author. 

For records of long duration, the best results are undoubtedly 
to be obtained by insertion in the rectum. The thermometer bulb 
should be of small dimensions and the leading wires should be 
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Minutes after insertion, 
Fia. 3.—CoMPARISON OF QUARTZ AND PraTINUM TUBE THERMOMETERS 
IN MOUTH AFTER CLOSURE FOR 10 MINUTES. 
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enclosed in a flexible but тех{епз Ме tube of small diameter, such 
that it can be attached to the bulb in a perfectly secure and water- 
tight manner. Such a thermometer may be made in а variety of 
ways. The following is a description ot a method of construction 
which I have found very satisfactory. The fine wire forming the 
bulb is wound on a thin celluloid tubes, 5 mm. in diameter, and is 
protected by another thin celluloid tube which closely fits the first. 
One end of the protecting tube is closed by a small celluloid stopper, 
the other is cemented with celluloid cement to the cut end of a 
Porges catheter 5mm. in external diameter, and 32cm. long, 
through which the flexible thermometer and compensator leads 
are passed. Records obtained with this thermometer are given by 
the author. 

| A tube form of thermometer is not very suitable for surface use, 
since the contact between the thermometer and the skin is neces- 
sarily imperfect. It is desirable to give the thermometer as large a 
surface as possible, in order to diminish the heating effect of the 
current and to make the bulb flexible and thin. The first thermo- 


meter of this type which I constructed for Prof. Adami in 1897 was 
made by sticking a thin bolometer grid of platinum foil on to a 
thin sheet of celluloid photographic film. The substitution of fine 
wire for the foil greatly facilitated the construction and adjustment, 
and was found to make little, if any, difference to the sensitiveness. 
In any case it is most important that the thermometer should be 
fairly robust, as it has to undergo somewhat rough usage. In my 
experience nothing answers so well as celluloid film for the insulat- 
ing material, the thermometer can preferably be inserted in a thin 
flat celluloid sheath. A surface thermometer of this type is ex- 
tremely sensitive, and shows no appreciable lag when placed in a 
water bath; but when placed on the surface of the skin, it may 
take 15 minutes or more to reach a steady temperature. | 
Recording Instruments.—Two principa] types of recording instru- 
ments are available, corresponding respectively to the deflection 
method and the balance method of measuring variations of elec-. 
trical resistance. In the deflection method, the greater part of the 
resistance to be measured is balanced on a Wheatstone bridge by a 
balancing coil, and the small variations are observed by the deflec- 
tion of the galvanometer. In the balance method, the galvano- 
meter contact is moved along a bridge-wire until balance is obtained. 
This method is not so quick for small variations, but is generally 
most suitable for work with resistance thermometers, and has the 
advantage that the scale is uniform and independent of the Е.М.Е. 
of the battery. In clinica] thermometry, the range of temperature 
to be covered is so small that the deflection method is generally. 
applicable and the scale practically uniform. The scale is readily 
adjusted to read in degrees of temperature by means of a suitable. 
rheostat in the battery circuit. If storage cells of sufficient capa- 
city are employed there is little risk of error from variation of the 
E.M.F. of the battery. Thus, for clinical thermometry, there is 
little to choose between the balance and deflection methods, if the 
instruments employed in either case are equally sensitive. 


Rheostat 


Thermr 
Fic. 4.—DiaAGRAM OF CONNECTIONS FOR THREAD RECORDER. ` 


A practically continuous record may be obtained by the deflec- 
tion method if the thread recorder of the Cambridge Scientitic 
Instrument Co. is used. The standard type of thread recorder is 
a fairly robust instrument, having a resistance of about 10-12 ohms, 
and а scale of 80 mm. to 1 millivolt. With а copper constantan 
thermocouple this instrument gives a scale of about 3 mm. to 1?C., 
which is rather too small for clinica] records. With a resistance 
thermometer, it is easy to get a scale of 50 mm. to 1°С. if desired, 
but a scale of 10 mm. to 20 mm. is usually sufficient. In using the 
thread recorder with a resistance thermometer, some form of plati- 
num thermometer bridge with a slide-wire is required, and a rheostat 
or resistance box capable of fine adjustment between 30 and 50 
ohms. This rheostat is connected in series with a 2 volt storage 
cell to the battery terminals, B, and serves to adjust the scale of 
the record. The thread recorder is connected to the terminals 
marked G on the bridge, one of which is connected between the 
equal ratio coils of 10 ohms each, and the other to the sliding contact 
on the bridge-wire, as shown in Fig. 4. | | 

The two thermometer leads are not connected to the terminals 
marked P on the bridge (which is the usual arrangement when the 
balance method is used), but to the terminals marked C, C, (for 
compensator) so as to be in series with the adjustable plug resis- 
tances denoted by R in the annexed diagram of connections. The 
compensator leads are connected in series with the balancing coil 
denoted by S in Fig. 4, to the terminals marked P, P,. With this 
arrangement the resistance 5 +С is nearly constant, so that if the 
galvanometer deflection is adjusted to be correct when the ther- 
mometer is at 0°С. or 20°C., or any convenient temperature, the 
scale will be very nearly correct when the thermometer is at any 
other temperature, the plugs R being suitably adjusted. 

After describing the method of testing for defects and the cali- 
bration of the scale of the galvanometer, the author considers the 
balance method with the slide-wire recorder. This is the type of 
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recorder generally employed with resistance thermometers, espe- | ing the tank house circuits are synchronous motor-generator sets, 


cially where a large range of temperature is to be covered. It is 
equally applicable for clinical work, or for small ranges of tem- 
perature, provided that a suitable thermometer is employed, and 
that the current is properly adjusted to avoid excessive heating of 
the thermometer. It gives a strictly continuous ink record, with a 
pen attached to the sliding contact on the bridge-wire, which is 
automatically maintained at the balance point by means of a pair 
of motor clocks actuated by the deflection of the galvanometer. 
The galvanometer coil carries a light arm terminating in a contact 
fork consisting of two short platinum wires close together. A wheel 
with a platinum edge rotates between these two wires, one or other 
of which makes contact with the wheel (according to the direction 
of deflection of the galvanometer), and completes a relay circuit 
actuating one or other of the motor clocks. This form of relay is 
incredibly delicate, and has since been adopted by Brown for the 
purpose of submarine telegraphy. The scale of the instrument is 
independent of the E.M.F. of the battery, being determined by the 
resistance of the bridge-wire in relation to that of the thermometer. 
A recorder of this type is more expensive than the thread recorder, 
but is complete in itself, with the exception of the battery, and does 
not require either an auxiliary resistance box or a rheostat for 
adjusting the scale. It is a great advantage in practice that the 
scale never requires adjustment, but is always correct to about 1 in 
1.000, provided that the bridge-wire is correct and uniform. For 
ordinary work thermometers are generally provided with an “ ice- 
bobbin " or balancing coil, equal in resistance to the thermometer 
at 0°C. Some observers have experienced trouble with this type of 
recorder owing to the heating effect of the measuring current. Such 
troubles have arisen chiefly from the employment of unsuitable 
thermometers with excessive currents. With a 26 ohm thermo- 
meter the instrument can be adjusted to work perfectly on a scale 
of 4cm. to 1°C. with a current of one hundredth of an ampere 
through the thermometer. The record can be read easily to less 
than a hundredth of a degree, or 1 in 30,000; and the heating effect 
of the current, with a celluloid thermometer of the surface type 
described, is only two or three thousandths of a degree, or practi- 
cally inappreciable on the most open scale of the record. 

The testing and adjustment of the slide-wire recorder are next 
dealt with by the author, who finally gives some interesting records 
which show that accurate clinical records of temperature on a fairly 
open scale under practical conditions may readily be obtained by 
the aid of electrical resistance thermometers, with either of the 
recording instruments above described. 


POWER FOR ELECTROLYTIC COPPER REFINING.* ^ 
OBY WL. SPALDING. 


Power is an important item in the cost of electrolytically refining 
copper. Per ton of product, it is less than in many electrochemical 
industries, since with soluble anodes the voltage factor of the power 
is used mostly in overcoming the ohmic resistance cf an electrolytic 
and metallic circuit, and meets no opposing E.M.F. from deccmposi- 
tion of the electrolyte. Nevertheless, this item is in round numbers 
40 per cent. of the cost of converting anode to cathode copper, or 
20 per cent. of the cost, including furnace treatment. The relative 
amount, though not the actual, is increased by the extensive use 
of labour-saving machinery and mechanical handling of material. 
This use has been so far perfected that further reduction of costs 
must most easily be obtained through lower power charges. 

In securing cheap power there are several considerations which 
greatly aid the refiner. First. the unchanging resistance and the 
continuity of the process allow a constant load day and night, and 
the steadiness and magnitude of the power used ensures the economy 
either of its generation at the plant or of its purchase from a power 
company. Secondly. waste-heat boilers on the reverberatory and 
cupola furnaces furnish ecnsiderable power at little expense, since 
the item of fuel is entirely eliminated from its cost, and were there a 
sufficient amount of it the refiner would not need to seck further. 
Its one disadvantage is its irregularity ; for several hours during the 
day the furnaces are being dipped, charged or repaired, and furnish 
little steam, while for a couple of hours in the morning during poling 
they give a large quantity. The amount of this power available for 
electrolytic work depends, therefore, upcn the material treated at the 
refinery, one commencing with pig copper or ancdes receiving rela- 
tively а much smaller amount than one smelting ores or ecncentrates, 

The purchase of electric power from a power company is very 
desirable electrically, and under some conditions is the most econo- 
mical. If alternating-current power is received, the units for supply- 
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which give a high efficiency of conversion, a 100 per cent. power 
factor, great facility of operation and regulation, and practically 
uninterrupted service. A refinery thus equipped should be the most 
favoured customer of the power company, as, with proper regulation, 
the load curve is absolutely flat, and no interest charge on machinery 
held in reserve can equitably constitute a portion of the rates. 
Moreover, the refinery may be used for filling up the valleys in the 
company’s load curve, and the refiner may be able to contract for 
additional power at such times as the company directs for a figure 
lower than for his steady 24-hour load. It is true that the current- 
density will increase at these times, but as the deposition of copper 


can proceed satisfactorily under a wide range of current-density, 


this fluctuation is not open to the same objections as in processes 
that require a fixed minimum voltage or a constant supply of heat. 
A calculation of the saving from this cheaper power should involve 
the consideration that the cost of power per ton of copper is nearly 
proportional to the current-density, and too great an increase in the 
density will overbalance the lower rate. On the other hand, steps 


may be taken materially to lessen this increase. The tanks with 


insoluble anodes used for depositing excess copper from the elec- 
trolyte may be placed in circuit only at these times ; each takes about 


eight times the energy of the ordinary tank, due to electrolytic 


decomposition, so that if their number is 2 per cent. of the total. 


their resistance is 14 per cent. of the total. A certain number of 
other tanks are also regularly short-circuited during the day for 
cleaning. Also it must be borne in mind that the current-density is 
proportional to the square root of the power, and hence its vanation 
is less than that of the power. 

In Buffalo, the cost of Niagara Falls power in lots of 500 н.р. or 
over is £5. 10s. per horse-power-year, which, converted to continuous 
current at 87 per cent. efficiency, equals £6. 3s., a surprisingly large 
sum for a region situated near a source of vast water-power. Un- 
fortunately for the consumer, there is but one company owning а 
franchise in the city, and it has been able to keep the field free from 
rivals, and itself from adverse legislation. The price of power is, 
therefore, determined not by competition with other power companies. 
nor by cost of production, but by competition with steam power. 

The refiner who wishes to use both waste heat and electric power 
for electrolysis is confronted by the interesting problem of combining 
the two so as to secure minimum cost per ton of output. The most 
satisfying way seems to be to supply a tank house circuit with two 
generators in parallel, one driven by a motor running on a constant 
amount of the purchased power, the other driven by a steam engine 
whose load varies with the steam. This arrangement permita the 
load to be divided in any ratio Letween the two generators by hand 
or automatic regulation of the shunt field rheostats, or the engine 
may be shut down on Sundays and during the dipping of the furnace 
charges when the supply of steam is not more than sufficient for 
driving air compressors or pumps and heating or evaporating the 
electrolyte. When the two loads are very different the equilibnum 
is delicate, but not disturbed. A series arrangement of the gene- 
rators with half the circuit interposed Letween them would divide 
the voltage between the tank house terminals and decrease the 
current loss through earths, but excessive sparking due to the com- 
mutation of heavy current in a weak field would not allow the engine- 
driven generator to carry as small a load at periods of low steam. 
It is not economical to use the waste heat power on an independent 
circuit. as part of the time it would receive little or no current ; the 
output of copper with a given power is proportional to the square 
root of the number of tanks and the electric power could be used te 
greater advantage if spread out over this circuit. 


To determine the number of kilowatts to be bought for each 
month, a calculation of the amount necessary for the desired pro- 
duction should be made, the probable power from steam deducted. 
and the remainder maintained ав a constant load on the motor. 
When the power raid for is the m: ximum two-minute peak occurri 
in the month, and these peaks are recordcd by a graphic wattmeter. 
close regulation is essential. This can be obtained by hand regula 
tion aiced by a bell alarm, or, better still, by an apparatus that auto- 
matically changes the resistance of the shunt-field circuit of the 
generator when the wattmeter on the motor circuit records more 01 
less than the desired quantity. With this attachment, the maximum 
two-minute variation frem the average wili Le less tha1 5 kw. This 
cambination of power necessarily gives а current-density greate! 
at night than at day, but the fluctuation is not objecticnal ie. and 
can Le decreased as already mentioned. Further uniformity Cun 
Le secured by using the peak of the steem for storing up heat :n the 
electrolyte at night, and by rearranging the sel edule cf t e furnace 
eo that th ir periods of dipping co not coincide. 


The practicability of the use of electric power for refining copHT 
has a direct tearing cn a problem that is receiving considerable 
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attention in the industrial world—the problem of mecting, on the 
one hand, the demands of the electrochemical manufacturer for 
cheap power and, on the other, the desire of producers of el-ctrical 
power to obtain customers who maintain a constant load, or who, 
better yet, can use large amounts of it at times when the rest of the 
producer'sload islight. Тһе magnitude of the scale on which electro- 
lytic copper refining is now conducted makes the availability of cheap 
power an important consideration in the location of the refinery ; and 
at the same time such & plant is an ideal customer for the power 
company. The existence of these common interests makes certain 
a mutual profit from their mutual recognition. 
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THE HIGH-TENSION NETWORK OF A GENERAL 
POWER SYSTEM.* 


ВУ P. М. DOWNING. 


`° Summary.—The author describes the experience of the Pacific Gas and 
Electric Co. with their extra high-tension transmission lines at from 
20,000 to 100,000 volts pressure. The method of operation, transformers, 
switches, insulators, &c., are discussed. 


This Paper is restricted to conditions as they have developed and 
as they exist in California at the present time, and to the experiences 
in connection with the different transmission systems, which together 
form probably the greatest mileage of high-tension network to be 
found anywhere in the world. 

The system of the Pacific Gas & Electric Co. as it stands to-day 
represents the consolidation of a number of smaller companies, each 
with a system peculiar to itself. Аз a result, almost every type of 
apparatus is represented. This Company controls and operates 11 
different hydro-electric generating stations, having an aggregate 
capacity of 64,270 kw. at generator pressures of from 500 to 5,500 volts. 
Ten of these stations have a common frequency of 60 cycles and run 
in parallel on a 60,000-volt network, which is also supplied with addi- 
tional power from four independent companies. The Great Western 
Power Co. delivers 60,000 volts by stepping down from its main line 
voltage of 100.000; the Sierra & San Francisco Power Co., the 
Northern California Power Co. and the Snow Mountain Power Co. 
deliver current at 60,000 volts direct. At times the load carried by 
these four companies amounts to an aggregate of 41.500 kw. In 
addition there are steam and gas engine plants in reserve at three 
stations to à capacity of 21,500 kw. 

The entire length of lines represented by the different. systems 
which are tied together, exclusive of those of 11.000 volts and under, 
amounts to 1,920 miles. The voltages of the different lines making 
up the network ате as follows : 150 miles of 100,000-volt line, 1,390 
miles of 60,000-volt line and 380 miles of 20,000-volt line. Lines of 
11,000 volts and under are not included in the above, as they are con- 
sidered merely as distributing lines. 

'The paralleling of stations in this manner, regardless of the length 
of line between them, or the loads carried, has not developed any 
difficulties, but on the contrary it has been found that it could be 
done much more readily than where the generators are paralleled in 
the same station ; nor is it customary to do this paralleling at gener- 
ating stations alone, or on the low-voltage side of sub-stations, Аз 
a matter of fact, it is done almost entirely on the 60,000- volt side, 
using transformers of relatively small capacity connected from line 
to earth for synchronising purposes. 

Operation.—The governing and the division of load between the 
different stations furnishing power to a system of this kind is not as 
great а problem as it would at first appear. Each station, excepting 
one, takes its alloted portion of load and makes no attempt whatever 
to govern, unless the frequency varies beyond cert ain predetermined 
limits, the speed control being left entirely to a single station. AH 
important power houses are equipped with governors, which, except 
in the case of the governing station, are set so that they will be slug- 
gish in their action, and will not operate except on wide variations of 
speed. Those in the governing station should obviously be adjusted 
to regulate as closely as possible. The governing is not limited to 
any one particular station, but it can be done at any station having 
sufficient capacity to handle the fluctuations of load. 

In order to operate with a large number of stations running together 
we found it necessary to have a chief operator, or what we have seen 
fit to call а “ load dispatcher,” who, so far as the details of operation 
are concerned, is in absolute charge of the entire system. In his 
office there is а board showing diagrammatically every generating 
Station transmission line and sub-station on the system, together 
with dummy switches representing every air and oil switch, and the 
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exact position of these switches, that is, whether open or closed. In 
addition to the record as shown by the board, a very complete log is 
kept of every detail in connection with troubles of any kind, loads 
carried by the different stations, and any other matters pertaining 
to operation. 

Telephone circuits are run on all transmission lines, but these are 
not depended upon for anything more than local use, such as for 
linemen reporting on and off the line, &c. They do not give satis- 
factory service when used over long distances; and they become 
inoperative when there is trouble on the line and when they are most 
nezded. For communicating between important stations we have 
circuits leased from the telephone company. which run on its regular 
toll line leads, and being over entirely different routes are not affected 
to any extent by transmission troubles. 

As stated above, the different stations are, for the greater part of 
the time, operated in parallel. There are two distinct advantages 
in operating in this manner: (1) The regulation of voltage 13 much 
more readily accomplished. (2) The capacities of the different 
stations can be utilised to their fullest extent. Оп the other hand, 
there is a distinct disadvantage, as trouble on any part of the system 
will, to a certain extent, affect the entire svstem. 

The inductive drop on the long lines forming a network of this 
kind is obviously high, especially where the induction motor load is 
heavy and the power factor correspondingly low. The wattless 
current, therefore, becomes quite a problem, and has to be taken care 
of cither by distributing it among the different power houses, or hy 
taking it entirely on a single station, which can be handled very 
readily by proper adjustment of generator fields. 

From an operating standpoint, and in order better to guarantee 
continuity of service to the more important districts, a reserve steam 
plant is very essential, and in this respect the modern steam turbine 
serves the purpose admirably. Ву reason of the fact that it operates 
equally well at all loads it can be connected in parallel with the trans- 
mission line, and under normal conditions will carry а good portion 
of the wattless current. At the same time it acts as a stand-by, and 
in case of line trouble it can pick up the load on very short notice. 

Troubles on the long lines forming networks such as this do not 
always seriously affect the entire system, but show only as momen- 
tary drops in voltage. The station generators are connected directly 
t» the line without circuit-breaking devices of any kind, and power 
is never cut off the lines unless it is impossible to keep it оп. Imme- 
diately on the slightest indication of line trouble the system is sepa- 
rited, leaving different sections or districts supplied from different 
sources. If the trouble is far enough removed from the generating 
station it will not be very severe on account of the inductive and 
ohmic drop of the intervening lines, and generally the operators will 
have time to separate the sections without more than a temporary 
drop in voltage. Ш, however, the trouble is near a power-house, 
that particular station will be thrown out of synchronism with the 
system, and even the machines in that station may be thrown out of 
synchronism with each other. 

The greater number of the lines feeding into the system are supplied 
from transformers delta-connected on the low-tension side and star- 
connected on the high-tension side with the neutral earthed. This 
arrangement has proved very satisfactory, and while it might be said 
that there is a disadvantage in using such a connection on account 
of the earthing of one wire throwing a short-circuit on the system, 
vet there is а question as to whether or not this is a real disadvantage. 
Where lines are run along public highways and through more or less 
thickly settled districts it seems almost necessary that there should 
he some very positive indication to show when a wire goes down. 

Some objection has at different times been raised by the telegraph 
and telephone companies to an earthed neutral system, on account 
of the inductive influences due to curent through the ground, at 
times when the load is unbalanced. Experience, however, has shown 
that this is not the real cause of the trouble, but that the troubles 
these companies have are the result of whit might be called static 
unbalance, or high-frequency disturbances due to arcing eirths, or 
other causes which occur to a greater extent in an unearthed system 
than in one where the neutral is earthed, and therefore at zero poten- 
tial. This statement is borne out by experiments. 

Our usual practice is. where one of three transformers in a bank at 
the generating end is out of service, to carry load up to the capacity 
of the other two, or should occasion demand, to over-load the two, 
making them carry the normal load of the three. This same con- 
dition obtains in the case of step-down transformers. When the 
load to be supplied is small, and where the expense of installing three, 
or even two transformers to give & three-phase distribution would 
not be justified, it is customary to instal а single transformer, con- 
necting it from the line wire to earth. Installations of this kind 
ordinarily give no trouble whatever, but work as satisfactorily as 
though a bank of three were installed. Careful attention must 
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always be given to the earth connection. These are made by con- 
necting to the water mains, and also to earth plates buried to a depth 
depending on the character of the soil. 

Occasionally it has been found where only a single transformer is 
used, that a severe static stress occurs on the low-tension side, which 
is severe enough to puncture the insulation of the lower voltage 
transformers supplied from the main transformer. These instances, 
however, have been comparatively few, and while it is something 
which might be expected from a connection of this kind, it very 
seldom occurs, and it has never been serious enough to make it neces- 
sary to abandon the practice. 

The connection on the low-tension side of the step-down trans- 
formers is either delta or Y, depending entirely on the particular 
voltage condition to be met. -Where the У connection is used the 
neutral is earthed in the same manner as on the high-tension side, 
and to the same wire. So far as the actual operation of the system is 
concerned, there is no preference as to the connection on the low 
side, but for economic reasons the greater number of low-tension 
distributing systems are supplied from the Y-connected transformer. 
We have never yet had any troubles which we could trace back and 


find to be the result of the manner in which transformers were con- 
nected. 


Transformers.—The capacities of transformers used range from 
100 kw. to 1,500 kw. Most of them, except some of the smaller 
sizes, are shell type, oil-insulated and water-cooled. The most satis- 
factory case for oil-cooled transformers is one of boiler iron mounted 
on a cast-iron base and having a cast-iron top. The merits of the 
different insulating materials used in transformers for high-voltage 
work, the kind of oil to be used and the methods of cooling the oil 
have been much discussed. During the past few years the tendency 
of the transformer manufacturers has been toward the use of a press 
board or horn fibre for the insulating barriers between the coils, 
this material being used to replace the micanite used in the earlier 
transformers. This gives a transformer of lower first cost, but one 
correspondingly less staunch and reliable. The micanite insulation 
has two distinct advantages; first, it will not absorb moisture as 
readily as the pressboard or horn fibre; and second, being non- 
inflammable, it will localise trouble, and a burn- out in one coil, unless 
it be exceptionally bad, will not damage adjacent coils. Until a few 
years ago all of the transformers on the system had micanite insu- 
lation. They would be received from the factory, and without 
attempting to dry them out they would be filled with oil and put into 
service. The oil was generally shipped in iron drums containing 
from 50 to 100 gallons, and when received, it would be put into the 
transformer without treatment of any kind, and even without being 
tested to see that it had the proper dielectric strength. The press- 
board has superseded the micanite, and the methods of handling 
transformers have entirely changed. We now find it necessary to 
dry them out thoroughly even after they have been standing without 
oil for not more than 10 days or two weeks. The oil also is being 
handled much more carefully than formerly, and separate samples 
taken from the different tanks in which it is shipped must be tested. 
If the dielectric strength is found to fall below a certain standard, 
it is safe to assume that the low insulating qualities are due to mois- 
ture, which can be readily removed by heating to a temperature 
slightly above 212 Е. 

The pressboard or horn fibre will not only absorb moisture from 
the atmosphere, but it will, when in direst contact with water, absorb 
sufficient of it to allow the layers of fibre making up the sheet to 
separate, thus rendering it worthless. This objection to its use 
might on first thought seem hardly worth considering, but in practice 
it isan important one. In handling transformers out of doors during 
stormy weather, or in the event of a damaged water coil allowing 
water to get into the winding, the pressboard would be damaged to 
such an extent that the transformer would have to be torn down and 
the barriers replaced. 

As to the relative fire risks of air and oil-cooled transformers, I 
think it is now generally conceded that the oil type with a properly 
designed case is the safer of the two. The greatest danger from an 
oil-insulated transformer is from fire external to the transformer 
itself, which might damage the case and allow the oil to escape. 

From the point of view of operation, particularly in connection 
with long high-voltage lines, I am inclined to question the advisa- 
bility of attempting to sacrifice the reliability of the transformer in 
order to cut down the first cost. In the absence of any approved 
device or apparatus that can be relied upon to take care of high- 
voltage line disturbances, the transformer must bear this burden to 
à very great extent, and the breaking down of a transformer with 

the resulting interruption to service will in a very short time more 
than offset any saving in first cost. For this same reason the three- 
phase transformer is at a disadvantage, as trouble on one phase would 
entirely interrupt service unless à spare were installed. 
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through copper coils immersed in oil. Different arre 
used in these coils, but on account of there being less lia 
copper being acted upon by acids in the cooling water, and 
because of the fact that it will not corrode, it has been fc ost 
satisfactory. In localities where there is any great amount of 
mineral in the water, a cooling coil will in time icon ille 
an extent that it will not carry a sufficient amount wipes ) 00 
the transformer. This deposit closely resembles boiler wa and 
in some instances it can be removed by taking the coil out o 
case and hammering it оп the outside to loosen the scale, after which 
it can be blown out by either steam or compressed air. IM ses 
where it cannot be removed in this way we have used dilute m 
acid as a last resort, but as this acts upon the metal of the coil, as 
as upon the scale, it cannot be considered entirely satisf 


ing them from the transformers, and very often without t 

voltage off the transformer. This we do by disconnecting both en 
of the coil and allowing the water in the lower turns rede 
or, if both ends of the coil come up over the case, a small rubber | 
is inserted on the riser side of the coil and the water elo. 


‘ were the ordinary fibre or paper mache tubs hd 


‘ог cooling the oil we employ the usual method of ой 


vil E 
` Periodic pressure tests are made on all cooling coils without a m W- 
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SECTION ON A-B 


Fic. 1.—SECTIONAL ELEVATION or HIGH-TENSION SwrTCH. 


'To know that the coil is thoroughly dry, and that in ‘the event of its 
breaking down under pressure no, water will get into the transformer 
winding, a light blast of аіг із passed through. the coil, which, with 
the heat from the oil on the outside of the coil, will in a very short 
time remove any moisture which might remain. One end of the coil 
is then plugged and air pressure applied by means of an 

automobile tyre pump. A small pressure gauge connected to the coil 
shows the pressure on the coil, and also whether or not there are any 
leaks which would allow the pressure to drop. Generally where 


there is no back pressure on the coils, 15 Ib. to 25 Ib. will be as 
a test as is necessary. 


Switches.—Outside of the lightning arrester or line ЕНЕ 
taking care of high voltages, high- tension switches. bey probably - 
slower to develop than any other piece of apparatus used in connec- 
tion with long transmission lines. The system of the Раабе Gas t 
Electric Co. was опе of the first to use oil switches for 
excess of 40,000. As early as 1900 we built and put into o ation А 
switches which were of practically the same type that be 
using. While the switch was in the experimental stages 
work supporting the tanks was of wood, and the t fs th 
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laundry purposes. Switches of this kind served their purpose well, 
and are even now in use after years of service, but where they are 
called upon to break heavy loads, such as come on at times of short- 
circuit, they are apt to throw the oil out of the container when 
operated. | . 

To overcome this trouble we designed a four-break switch along 
practically the same lines, but with a considerably greater depth of 
oil over the contacts. Four-break switches similar to that shown in 
Figs. 1 and 2 have been in service in some of our largest power-houses 
for several years, and they have never failed to open the line under 
all conditions of short-circuit. The particular features which recom- 
mend this switch are: (1) The absence of any insulating material 
that might become saturated with oil and catch fire either from 
leakage or from an arc. (2) The insulation of the switch from the 
ground, thereby affording the greatest protection against break- 
downs due to surges or other high-voltage disturbances when the 
switch is open. (3) А constant depth of oil over the contacts at all 
positions of the blades. (4) The comparatively small amount of 
space taken up by the switch. 

We have never attempted to operate any of these high-tension 
switches either automatically or by any electric or pneumatic means, 
preferring rather to keep to the more positive hand-lever control. 
This control has generally proved quite satisfactory, but we have 
just installed some reverse current relays to be used in connection 
with the automatic operation of switches on lines which are con- 
nected together at both ends. We have yet to learn to just what 
extent these can be successfully employed, on account of the in- 
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Fig. 2,—PLan oF HioH- TENSION SWITCH. 


herent weakness of alternating-current reverse-current relays, 
whose operation is dependent on both current and voltage, and the 
fact that in cases of severe trouble the voltage may drop so low that 
the relay will be inoperative. 


Lightning Arresters.—Except in the higher mountain districts, the 
Pacific coast is comparatively free from lightning, and we make no 
attempt whatever to protect against lightning disturbances. We 
use only the horn-gap type arresters with the air-gap set so that they 
will arc across on voltages approximately 25 per cent. above normal. 
The particular design of arrester used consists of two gaps in series 
with the earth side connected directly to earth without resistance. 
These are used more on account of their being voltage limiting 
devices than on account of their being a protection against high 
voltages. We do not instal them at every station, but only at the 
нш and more important stations where heavy switching is 

one. 


Insulators.—The limiting voltage of a transmission system is at 
present governed by the insulators. The climatic conditions of the 
greater part of the Pacific coast are peculiar in that there are two 
seasons, one wet and one dry ; and it may seem strange to вау that 
the insulator trouble during the dry season, or just when the first rains 
start, is as much as or more than during the winter storms. The 
trouble is due to leakage over the surface of the insulator on account 
of the dirt and the salt which is deposited by the ocean fogs. Аз 
soon as the heavy rains come this accumulation of dirt, &с., 1в 
washed off, and the number of insulator troubles is materially reduced. 
The suspension insulator has a decided advantage in the fog district 
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(where cleaning of pin insulators is necessary twice each year), in that 
a much greater part of the surface of the insulator is exposed to the 
rain and dirt is washed off during stormy weather. However, with 
the higher voltages at which this type of insulator is designed to be 
operated, there is every reason to think that similar troubles will be 
experienced, and doubtless the same homely means will sooner or 
later be resorted to in order to overcome it. 


RESULTS OBTAINED AT THE BOULOGNE RADIO- 
TELEGRAPH STATION. 


In a Paper read before the Société Internationale des Electriciens, 
A. Tosi gives a description of the new wireless telegraph station at 
Boulogne, together with some results of experiments which have 
been made there. The general appearance of the station and its 
aerial system can be gathered from the photograph already given in 
THE ELECTRICIAN of December 24, 1909 (p. 421). As regards the 
construction of the aerial, it suffices to say that in the present case, 
although for the Bellini-Tosi directive aerials pairs of inclined 
antenne are used, the angle made with the vertical being about 
32 deg., the distance between the tops of the aerials is now largely 
increased, being some 81 metres, as compared with 3 metres at the 
Dieppe experimental station. А further point is that the conductors 
joining the lower ends of the aerials are raised higher (4 metres) 
above the ground. The whole design thus approximates more nearly 
to what theoretical considerations indicate as being desirable. The 
station is fitted for working with the fixed wave-length of 300 metres 
for both the directive and the ordinary systems. А somewhat 
unusual method of working on the harmonic is employed, the 
natural wave-length of the directive aerial system being artificially 
increased so that it is three times as great as the wave-length used 
for signalling. For receiving, the ordinary system is used as a 
finder, or, in other words, for picking up signals, and the change 
over to the directive system is then made—by turning a switch 
handle—the security against interruption from ordinary or atmo- 
spheric causes being made greater with the directive method. 

The results obtained as regards communication are stated to 
be excellent, messages having been regularly exchanged at night 
between Boulogne and Algiers, a distance of 1,500 km., using only 
$ kw. of primary energy at Boulogne. It has been found that in all 
cases the signals received on the directive system—which is not 
earthed—are considerably stronger than those of the ordinary 
system. Some quantitative experiments made with a Duddell 
thermo-galvanometer at a distance of 3 km. from the station showed 
that, using the directive aerial, the deflection obtained is practically 
six times (113: 19) as great as with the ordinary vertical antenna 
(earthed). = | 

The concluding portion of the Paper makes mention of the use of 
the radiogoniometer on board ship for position finding. "The author 
calls the radiogoniometer when used for this purpose a “ wireless 
azimuthal compass," since it serves the same purpose as the standard 
compass. 

In the course of a voyage to New York and back on the “ Louis- 
iane," of the Compagnie Générale Transatlantique, which was fitted 
with à temporary compass installation, it was proved that the useful 
range of the wireless compass was at least equal to that of the standard 
compass—namely, about 40 km. The bearings of several wireless 
telegraph stations as determined with the wireless and the standard 
compass were always identical. The important point was also estab- 
lished that the elevated metal parts of the vessel have no influence 
whatever on the bearing as determined with the wireless compass. 
The use of such a compass in time of fog is obvious, and is still further 
increased if a land station fitted with the directive method is avail- 
able within range. | 
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DIELECTRIC LOSSES IN CABLES. 


Cable makers have often been reproved in the past for the 
air of mystery which is said to surround their proceedings. 
Not that it is alleged that other manufacturers are any les 
secretive, but it has become a standing joke to affect an alt 
of amused surprise when a cable maker takes part in any 
discussion at the Institution of Electrical Engineers. Why 
this should be so we do not pretend to know; we merely 
record the fact. If there are any mysteries connected with 
the art of cable making, there is no reason why anyone 
should be called on to disclose them. Probably the whole 
thing is a matter of accumulating experience, and no one 
can blame the man who refuses to give away his most 
valuable asset. | 

Still, the progress that has been made of late vears in the 
matter of making cables has been very great. When one 
considers the raw material out of which the insulating 
medium is evolved, and the way in which these substances 
are liable to vary commercially, and the extraordinary 
difficulty of carrying out the process on a large scale, 80 85 
to get a product that shall be sufficiently uniform to stand 
the test of time and galvanometers, we can only feel satisfied 

that a good deal has been already. learnt. It has almost 
Жз с Уке! ESS TELEGRAPH CONVENTION AND SERVICE REGULATIONS | 


certainly been learnt in some form or another by experience 
BERLIN, 1906). With complete report of Proceedings. Price 21s. nett. ; Е с - umm 
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capable of affecting the routine of the workshop to any 
It is not so many years since the question of 
dielectric losses was first mooted, only to be met with the 


large extent. 


derisive suggestion that the whole thing was a mare’s nest. 


If we look back to the year 1901, when Мг. W. М. MonpEv 
read his Paper on the subject, it is easy to see what was then 
the state of knowledge on the subject. A very stormy dis- 
cussion hinged on that Paper, but it led many to look a 
little deeper into the problem. Anyone who has had to do 
with the testing of cables knows that it is often accom- 
panied with many perplexing incidents which need care for 
After-thoughts and side-lights help one 
forward ; but that man would be either very bold or very 
young who thinks that anything short of very prolonged 
work is sufficient to draw the veil from the many mysteries 
connected with the functions performed by the insulating 


interpretation. 


cover of a high-tension cable. Without in any way depre- 


ciating the work which has been done in this country, it is 
only fair to say that а great deal of light has been thrown 
on the subject of dielectric hvsteresis bv the work which 
has been undertaken from time to time in the test rooms 
Арт and Mavnirivs, on behalf of 


of the German makers. 
the Allgemeine Elektrizitits Gesellschaft, in 1904 pub- 
lished valuable results; HuMANN in 1906, on behalf of 
Felten & Guilleaume, did the same; and Herr Нӧсн- 


STADTER, working on behalf of the Siemens-Schuckert works 


in Berlin, in an investigation extending over more than six 
months, has now published his results, of which we give an 
abstract in our present issue. We think that this abstract 
will be read with great interest by those who have im any 
way studied the problem, and, if they do so, we think they 
are likely to agree with us in saying that it is no longer 
possible to reproach the manufacturer with any backward- 
ness in the search for knowledge, or any disposition to hide 
from others, within certain limits, such things as he has 
found out. | 
When studying such a question as dielectric. hysteresis 


" great difficulty is experienced in the measurements owing 


to the low power factor. But thev are not insuperable, as 
Herr НӧснѕтАртев and others have shown. His work 18 
both interesting and important, owing to the fact that he 
has extended his researches to very high voltages, and has 
devised a very ingenious and successful method by which 
he has traced out the hvsteresis loop, similar in all respects 
to the analogous case presented bv the problems connected 
with the magnetisation of iron. Не has applied voltages 
up to 60,000 and even more, and has continued up to the 
point at which the cable eventually breaks down under the 
electric stress. Some of his conclusions seem to differ from 
those of previous investigators. For instance, he asserts 
that the breakdown takes place suddenly ; not, perhaps, so 
suddenly as to give no sign of impending dissolution, but so 
suddenly that if stopped just short of the point at which 
it is clearly seen that the cable is about to break down, it 
will after a short interval resume its normal state without 
trace of any internal change. Its insulation resistance and 
its capacity will then be found to be the same as before the 
test began., This is certainly a fact which has been alleged 
by some to be the case, whereas it has been disputed by 


others with good show of reason. Moreover, he states that 
he finds no trace of anvthing of the nature of a so-called 
viscosity or polarisation, and this, too, is to some extent 
contrary to the observations of some who have preceded 
him. Hawortu, for instance, has stated that this is not the 
case with porcelain plates treated as a dielectric medium. 
It seems quite likely that no general statement can be made 
on this point, or perhaps on any other point, which applies 
generally to all types of insulating medium ; and something 
may depend on the peculiarities of the particular substance 
under examination. Still, dielectric losses seem to be due to 
а kind of internal friction opposing electrification, whereas 
they were sometimes thought to be of the type of leakage 
losses, and to be traceable to the ohmic resistance of the 


insulation. But there is now а large accumulation of 


evidence to the effect that this is no true explanation of a 


loss which varies with the frequency. 

Herr HócnsripTER's Paper indeed bristles with sug- 
gestive points, and not least of all should be mentioned that 
which is concerned with the choice of the most suitable fre- 
quency for a long transmission line if it should be proposed 
to use insulated cables. For many reasons it has of late 
years been found to be necessary or advisable to lower the 
frequency, and, И any further arguments are necessary; 
they may perhaps be found in the considerations that are 
bound up with the losses that are likely to take place in 
the transmission line in this сазе. The capacity of such & 
system of cables is very much greater than that of one 
making use of bare overhead wires, and the ohmic losses, 
due to the charging current, which are specially serious at. 
times of light load, may become a factor of sufficient im- 
portance to merit attention. Further, there are matters 
connected with the measurement of the capacity of cables, 
and the discordant results which depend on the different 
methods of alternate-current measurement. It is now 
stated that the capacity, as measured ballistically, is exactly 
the same as that given by alternate-current methods if 
proper means are employed in the latter case, whereas the 
well-known formula, depending on effective volts and 
amperes, has long been known to give very variable results. 
This being so, it may help to explain some outstanding 
points, and to harmonise the disputes which have raged 
between earlier workers in the field. 
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iarubber and Gutta Percha. Translated from the French of 
xi Взе С. L. Torrilhon and Н. Falconnet by JoHN GEDDES 


Ме утоъи. Second English Edition. (London: Scott, Green- 
wood & Son.) Pp. xvi. + 408. 12s. 64. net. 

The first edition was reviewed in our issue of August 28, 1903 
(Vol. LI., p. 780), and this second edition does not seem to have 
benefited much by revision ; on the contrary, the change from 
the direct to the oblique mode of quotation, where long extracts 
from the works of various authors or from patent specifications 
occur, has been so faultily effected that it is often difficult to 
decide on whom the responsibility for conclusions or remarks 
rests; while the bibliography has been omitted. | 

The English is very much of “ the French as she 13 trans- 
lated ? order, and while the chemistry still remains 1n parts: 
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" apalling ” (the epithet of your former reviewer, than whom 
no one more capable to determine), the description of the 
mechanical plant is often bewildering even to the initiated, and 
must be incomprehensible to the ordinary reader; and the 
electrical portion displays throughout a lamentable want of 
acquaintance with the subject. The only method of testing 
dielectric resistance given is that with the electrometer by loss 
of charge, and this to be effected by Jenkin’s “ inferred zero ” 
method of using the instrument, not, however, thus termed, and 
the description of which is unintelligible; and we would ask 
what are “ Logarithms of the Resistance " tabulated in this 
fashion “ 1,973,959 ” ? 


The botanical and arboricultural sections are outside our 
domain. 


connect large consumers to the supply on the most advan- 
tageous lines is also carefully considered. These investiga- 
tions are ably carried out, and are rendered clear by the aid of 
curves. Three-wire direct-current systems, alternating-cur- 
rent and three-phase networks are treated in this way. The 
first portion of the book concludes with examples on tramway 
feeders and return cables, and current distribution in bulk 
supplv. 

The second portion of the volume is on supply to consumers, 
tariffs and meter control. In a short review it is impossible to 
give an adequate idea of the contents. This part is divided 
into буе sub-sections— generating and distributing costs, tariffs 
with capital charges and duration rebates, calculation of the 
receipts and expenditure in supplying current to small con- 
sumers, tariffs for small consumers, and tariffs for large con- 
sumers. Ineach case fully worked-out examples are given. 
The book is certainly one which deserves close study on the 
part of those engaged and interested in methods of electricity 
supply. Н. G. S. 


Das Elektrische Bogenlicht. Ву Е. Rascm. (Brunswick: P, 
Vieweg & Sohn.) Pp. xxi.+176. M6. 

This is an extremely interesting book, giving in a concise 
form practically all that modern physics has to say about the 
electric arc. This information is carefully classified, so that 
the inventor or manufacturer can readily utilise it in any work 
on which he may be engaged. Each theory or physical fact 
13 fully set forth, together with tables of constants or curves 
embodying recent experimental results where such are available, 
references being given in most cases to original Papers. The 
following examples may be given of its contents: Taking first 
the general theory, there is a clear statement of Schwedoffs 
ballistic theory of spark discharge, according to which а free 
ion moves in the electric field in a similar manner to that in 
which a lead ball falls under the action of gravity in a resistant 
medium. The curve given by this theory connecting sparking 
distance and P.D. shows the inflection near the origin obtained 
experimentally by Baille and Earhart. This theory is clearly 
explained without any skipping of the steps of the demonstra- 
tion, and is accompanied by a table and curve giving 8 
comparison of the results obtained by calculation with those 
obtained experimental by four independent observers. 
Everything that is likely to be useful is discussed, e.g.. thermal 
conductivity and specific heat of mixtures of electrode 
materials, theories of light, &c. 

As regards empirical matters, formule are given for the 
Variation in the diameter of carbons with current for direct 
and alternating currents in open and enclosed arcs, including 
the diameter of the cores of cored carbons. Flame ares. 
mercury vapour arcs and salted carbons are also discussed. 
The book is one of the well-known series “ Elektrotechnik 1n 
Einzel-Darstellungen," edited by Dr. Benischke, of which the 
volume on * Illumination and the Emission of Light,” by 
P. Hóguer, was noticed a short time ago in these columns. It 
should not be overlooked by any engineer interested in art 
lamps who has a knowledge of German. It may be added 
that the style is clear and should not offer difficulty to those 
| whose knowledge of that language is comparatively small. 

The Aeroplane Portfolio. (London : Percival Marshall & Co.) 1s.net 

This portfolio contains nine scale drawings of the Farman. 
Voisin, Santos Dumont, Wright, Curtiss, Cody, Bleriot, 
Antoinette and Rep aeroplanes, along with a pamphlet givn? 
a short description of each, drawing attention to the chief 
characteristic points. The drawings are well done, and аз the 
scale is generally in the neighbourhood of 4 ft. to the inch. а good 
deal of detail is shown. In each case the lift in pounds ptt 
square foot per horse-power is stated, but we should like t? 
know on what the value of the horse-power is based. Unfor- 
tunately, its determination is generally very vague. 1 woul 
add to the interest of the pamphlet if the author would in 
future include the weight of each aeroplane, the weight of the 
engine and the pounds per horse-power of engine. The port: 
folio will no doubt be welcomed by those interested in aviati?" 
and we hope the author will keep it up to date, for progres р 
rapid in this new branch of engineering. 


The contents may be described as a compilation from a very 
large number of sources, existing mostly at the time when the 
manufacture of І.К. and С.Р. was conducted on tentative and 
more or less experimental lines, long since abandoned. A 
small amount of more modern material has been drawn upon, 
as, for instance, Wright’s Paper read before the Society of Arts 
(wrongly termed “Cantor Lecture") and Obach’s Cantor 
Lecture, as well as Pontio's method of chemical analysis, which 
latter is based on the determination of certain constituents 
merely by differences, and can, therefore, hardly be considered 
as more trustworthy than that of Henriques, which 1s also 
described. 

Unless, however, the reader have considerable acquaintance 
with the subject, and so knows how to refuse the evil and choose 
the good, we fear that he is here presented with a broken reed 
on which to lean if hoping for reliable information. 

We had marked a few mysterious paragraphs for quotation, 
but we shall confine ourselves to one which stands without 
beginning of explanation, or end of comment, alone in all its 
simplicity (italics are in the original): “ Relative resistance 
(after a minute of electrisation) at different temperatures of ordi- 
nary gutta percha as cores in which the thickness of the quita 
percha does not exceed 2-79 millimetres (0 in.) (Willoughby 
Smith).” 

The opinion of the vulcanisation of С.Р. 1s thus expressed : 
* It will be well to pass the unfortunate experiments silently,” 
and we propose thus to treat the further quotations from this 
'* Complete Treatise," for such is the claim on the title page, 
but, alas! how little confirmed by the text! Е. J 


Stromverteilung, Záhlertarife und Ziblerkontrolle bci studtis- 
chen Elektrizitits-werken und Ueberlandzentralen. Edited 
by Cann Scumipt. (Berlin: Julius Springer.) Рр. 99. M.2:60. 

А great deal has already been published on distributing net- 
works and methods of charging. Nevertheless, a book such as 
the present volume, which treats of the subject on lines repre- 
senting the outcome of several vears’ practical experience, and 
from the point of view of the altered conditions due to recent 
progress and the extension of the svstem of distribution over 
wider and more scattered areas, forms a. welcome addition to 
the literature of this branch of electrical engineering. More- 
over, as the author himself points out in his preface, the results 
which are embodied in the book are in direct opposition to more 
venerally accepted views. Within the small compass of the 
work it is not pretended that the whole question has been 
exhaustively dealt with. : 

The book is divided into two main portions, dealing respec- 
tively with current distribution and supply to consumers, and 
the main divisions are preceded by an introduction of a general 
character. The correct dimensioning of the feeders is briefly 
discussed, and then a number of numerical calculations are given 
for determining the voltage drop in lighting and power dis- 
tributing mains, as well as in trolley wires and return rails for 
a tramway system, and the results are plotted graphically. 
Certain typical cases are then more closely investigated, with 
special reference to the voltage differences which occur in the 
most unfavourable case of a бн.Р. motor being suddenly 
switched on in side streets, a corresponding higher consump- 
tion in the main streets and an overload of 50 per cent. in an 
individul route. The positions of feeder and transformer 
sub-stations are also dealt with, and the question of how to 


И 


Е nnn ssh b тк cccc—————-—-—-————X—— 0 ООО 


THE ELECTRICIAN, SEPTEMBER 2, 1910. 


| 865 


— тт 


RECENT PHYSICAL RESEARCH. 
III. —ÉÉUTHERFORD'8 WORK ON THE «-PARTICLE. 


BY DAVID OWEN, B.A., B.SC. 


In the era of electrical research which one may conveniently 
date as beginning with the discovery of X-rays, one investiga- 
tion has been by common consent singled out as a supreme 
intellectual and experimental achievement—namely, Sir J. J. 
Thomson's “ counting " experiment, culminating in the esti- 
mate of the value of the charge of the electron, or negative unit 
of electricity. This result was announced in 1903. А second 
outstanding piece of work is that selected for the subject of this 
article, and embodied in two memoirs presented to the Royal 
Society in 1908. Тһе first is entitled “ An Electrical Method 
of Counting the Number of «-Particles from Radioactive Sub- 
stances”; the second, “The Charge and Nature of the 
a-Particle.” We may now accept the a-particles emitted by 
radioactive bodies, amongst which radium itself occupies the 
place of first importance, as consisting of rapidly moving 
particles of helium carrying & charge of positive electricity. If 
we denote this charge by the symbol E, using e to denote the 
numerical value of the unit negative electric charge, then, 


according to the above work of Prof. Ernest Rutherford, we 


have E=2e. The particles emitted by different radioactive 
bodies differ only in the speed of ejection. In their passage 
through matter they smash up or ionise the molecules in their 
path. In doing so they lose kinetic energy, and at а certain 
minimum velocity their ionising action ceases. The distance 
traversed, or the “ range ” of action, increases with the velocity 
(about one-tenth the speed of light) of initial projection. For 
example, in air at normal pressure the range of a-particles from 
radium emanation is 4-3 ст., whilst for those from radium С 
the range is 7 cm. 

The determination of E involved two operations. Firstly, 
the actual counting of the number of particles emitted in a 
given time by a particular sample of radioactive matter ; and, 
secondly, the direct determination of the charge carried by the 
same particles in the same time. The unique feature of Ruther- 
ford’s work is the experimental method selected for the count- 
ing experiment, a method which was carried in his hands to a 
triumphantly successful conclusion. 

It is well known that a screen of zinc sulphide when sub- 
jected to bombardment by a sample of radium shows scintil- 
lating points. This brilliant effect is plainly seen in the scin- 
tilloscope, and is now delightfully familiar. It was early 
observed that these scintillations were due to a-radiation, and 
not to В or y-rays; and it was suggested that possibly there 
was one scintilation for every a-particle striking the zinc 
blende target. Rutherford's results establish this as a fact. 
In the scintillating point we have the visible effect of a single 
atom of matter, the belium atom, impressed with the enor- 
mously high velocity of its projection from a radioactive body. 

The identification of the a-particle with the helium atom 
(with positive charge) has been carried by Rutherford to a 
remarkably direct test. The Papers already quoted, in con- 
junction with earlier work, lead to the result that the a-particle 
has a mass 3-84 times that of а hydrogen atom. The atomic 
weight of helium is known to be 3-96. Тһе agreement of these 
numbers might be considered sufficiently within the probable 
limits of experimental error to warrant the deduction that the 
a-particle is identical with the helium atom. The direct 
experimental proof by Prof. Rutherford is in itself a further 
notable achievement. It will be found described in the 
P hilosophical Magazine " for February, 1909. 

We will now proceed to consider the essential details of the 
crucial experiments referred to. 


1. Measurement of E.—The determination of E consists in 
the measurement of the ratio 


total charge carried by a stream of a-particles 


Let us take first the method of determination of the deno- 


| minator—that is, the * counting" experiment. The detec- 


tibility of the a-particle lies in the very great ionising power 
it possesses. It is estimated that in its passage through a gas, 
46,000 ions are produced. Imagine these ions to be produced 
in the gas between a pair of parallel metal plates maintained 
at a steady difference of potential. The ions of one sign would 
be swept by the field into the plate of opposite sign. Thus, 
if one plate is insulated its charge would be instantly altered 
by 46,000 e for each a-particle shot between the plates, where e 
denotes. the ionic charge. This amount lies just on the verge 
of detection by a sensitive Dolezalek electrometer. To 
enhance the effect a magnifying device was employed. Towns- 
end has shown that the production of a spark by an electric 
field is due to the rapid generation of fresh ions which is caused 
by the collision with neutral molecules of the ions already pre- 
sent in the gas, and which, moving along the lines of the field, 
acquire the requisite amount of kinetic energy. For P.D.s 
much below the sparking P.D. only the negative ions are 
effective; but very near to the sparking P.D. the positive ions 
come into play, and likewise generate fresh ions. If, then, an 
a-particle be fired into the gas exposed to an electric field some- 
what below the sparking value, each of the ions formed may 
in its turn generate fresh ions, multiplying in that proportion 
therefore the charge swept into each plate bounding the field. 
Such was the plan adopted by Rutherford. Each ion generated 
by the a-particle generated several thousands in its passage 
through the field. | 
Fig. 1 shows the apparatus employed. The radioactive 
preparation is placed in a very thin layer about 1 sq. cm. 
in area at D, centrally on the end of a hollow iron tube, 
P, which can slide along the interior of a glass tube, KL, 
2.5 cm. in diameter and some 4 metres in length, one end of 
which is fitted with a diaphragm containing at its centre C a 


Fic, 1.—ТвЕ COUNTING EXPERIMENT. 


hole of known size, about 1-5 mm. diameter, whilst the other 
end is closed by a ground glass stopper 5. This tube we may 
call the firing tube. Connected to this tube, to the right of C, 
is a brass cylinder AA, closed by the ebonite stopper M, 
through which tightly passes a central wire B. The aperture 
at C is closed by a thin mica plate, which completely prevents 
the passage of yas between the chambers AA and KL. We 
may call АА the detecting vessel. The outer brass tube AA is 
connected to the negative pole of a secondary battery, the 
positive of which is earthed. The inner wire B is connected 
to one pair (represented by F) of the quadrants of a Dolezalek 
electrometer, the other pair being earthed. 

Consider now the'action in the detecting vessel and its con- 
nections. The contained gas 18 at a pressure of a few centi- 
metres of mercury. Let the two pairs of quadrants of the 
electrometer be metallicallv connected. The electrometer 
needle will be at its zero position. Now remove the connection 
between F and G. The side F is insulated. Since between 
A and B is the electrical field produced by the battery, there 
will, even though the field 1s small, be a slight current through 
the gas from A to B. When the battery E.M.F. approaches 
the sparking P.D., this current will be much greater as already 
indicated. Thus the quadrants F will be charged up, and the 
needle will steadily move away from zero. Ву now placing in 
parallel with the quadrants a radioactive leak, consisting of à 
layer of a radioactive substance spread over the lower of a pair 
of plates, H, the upper one of which is insulated and in connec- 
tion with Е, this charge will produce & current in the ionised 
gas between the plates of H, tending to reduce F and G to the 
same potential. The needle will thus after a time acquire & 
position of equilibrium, at a deflection whose value can be con- 
veniently controlled by the adjustment of H. If now an 
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a-particle pass through the mica window covering C into the 
detection vessel, the sudden increase of current from A to B 
will cause a ballistic throw of the electrometer needle, which 
will afterwards speedily resume its former. position. 

Consider, in the next place, the action in the firing chamber. 
А certain number of particles per second are flying off from 
the preparation at D. The average fraction that passes 
through the aperture at С may be calculated in terms of 
the distance between D and С, and the area of C. The 
actual number entering the detection vessel may be varied 
by altering the activity of the preparation at D, and by 
adjusting the distance between D and C, a magnet being 
used to draw the iron cylinder P along the firing chamber. 
Rutherford arranged that the number of particles entering 
the detection vessel should be on the average about three or 
four per minute, at which rate the superposition of the effects 
of two successive particles is avoided, and the ballistic throws 
ean be counted with certainty. By this means, then, the 
number of particles leaving a radioactive preparation in one 
second could be accurately determined. The preliminary tests 
to determine the best conditions for accuracy, such, for instance, 
as the best dimensions of the chambers to employ, are here 
passed over. In order to avoid stoppage of a-particles between 
D and C the firing chamber was exhausted to a charcoal 
vacuum. The stopping power of the thin mica film across C 
was found and allowed for. The actual preparation employed 
at D was radium C, the a-particles of which escape with the 
same velocity. The amount of Ra€ is estimated by compari- 
son with a standard sample of radium in radioactive equili- 
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Fic. 2,— CHARGE OF THE a-PARTICLE. 


brium, whence the result can be finally expressed in terms of 
the number of a-particles emitted in one second by 1 gramme of 
radium in radioactive equilibrium. The number expelled 
from the RaC in 1 gramme of radium was found to be 9*4 x 10% 
per second. There are three other a-ray products which each 
emit the same number of a-particles. The total number of 
a-particles expelled per second from 1 gramme of radium in 
radio-active equilibrium is therefore 13:6 x 10™. 

. There remains now the determination of the denominator, 
or the total charge of positive electricity carried by the stream 
of a-particles from the same Каб preparation ; or. as in fact 
was the case, from а preparation of RaC whose strength is 
‘obtained by comparison with the standard sample of radium 
in precisely the same manner as in the counting experiment. 
The method of trapping the o-particles and of measuring their 
aggregate charge is one that had already been adopted with 
success by many workers, in the case of В- and cathode- as 
well as a-particles. A very brief outline only of this measure- 
ment will here be given. The cup В (see Fig. 2) 1s coated 
internally with a thin layer of the radioactive preparation. 
The thick metal box CC facing В is connected with one pair 
of quadrants of an electrometer, the other pair being earthed. 
R and CC are enclosed in a vessel in which a charcoal vacuum is 
produced. a- and B-particles leave R, and the latter are 
turned aside by the magnetic field between the poles N and S 
ofa magnet. A calculable proportion of the a-particles leaving 
В will strike CC and be absorbed completely, giving up their 
charges. The attached pair of quadrants thus becomes 


charged positively, апа е needle has a steadily increasing 
deflection from zero. Tlie charge received is the product of the 
electrostatic capacity of CC (with its attached pair of quadrants), 
and the potential to which it has been raised. The measurt- 
ment would be extremely simple if the vacuum were perfect. 
The a-particles, however, ionise the residual gas, thereby 
making it а conductor. The charge of CC would, therefore, 
leak away. To eliminate this effect a second metal plate, 
AA, is placed below CC, the central portion A’ A’ being composed 
of a very thin sheet of aluminium. CC is likewise closed bya 
thin aluminium sheet C'C'. To AA one pole of a battery of a 
few cells is attached, the other pole being to earth. a-particles 
starting from R now reach CC after passing through the two 
thin plates A’A’ and C'C', whose stopping power is compara- 
tively small and calculable. If now, by means of the battery, 
CCC'C' be given a potential which is negative with respect to 
AA, positive ions are carried into CCC’C’, whose positive 
charge, therefore, accumulates more rapidly than before. lf, 
however, the poles of the battery be reversed the negative ious 
are swept into CCC'C', which then gains positive electricity 
less rapidly than in absence of the battery. The mean rate of 
increase of the potential of CC measures the rate of reception 
of the charges of the a-particles alone. There is another disturb- 
ing element to be eliminated. When a-particles strike a metal, 
slow-moving §-rays, or 6-rays, as they are termed, are gene- 
rated. Those forming at M have to he prevented from striking 
C’C’, whilst those generated at N have to be prevented from 
permanently leaving С’С”. The same magnet NS effects both 
these requirements. The diagram shows the slowly moving 
rays being bent into small circular orbits exactly as desired. 
(In Fig. 2, for diagrammatic simplicity, the orbits of the В and 
é-rays are shown in the plane of the paper. Their planes are, 
of course, in reality perpendicular to the magnetic field.) The 
charge nE carried by n particles is thus measured. The cour 
ting experiment has supplied the value of m. The resulting 
value of the charge of the a-particle as given by Rutherford в 


E=93x10-" E.S. units. 


The accuracy obtained appears to be high, of the order of 1 ot 
2 per cent. It is important to note that it is independent of 
the assumed radium content of the standard sample in terms 
of which the strength of the RaC preparation was determined. 


2. Mass of the «-Particle.—1t had for a few years been sus- 
pected that the a-particle is a positively charged atom of 
helium. Helium is invariably found in radioactive minerals. 
and in these alone. It has furthermore been directly proved. 
first in 1903, by Ramsay and Soddy, by aid of the spectroscope, 
that the radium emanation gives rise, in course of its trans 
formation, to helium. Again, since the counting experiment 
gives the number of a-particles leaving a known quantity 
radium in 1 second (13-6 х 10!* per gramme per second for 
radium in radioactive equilibrium), knowing also the numbet 
of molecules per cubic centimetre of any gas at standard tem- 
perature and pressure (2-72 x 10"), the rate of evolution of 
helium from radium may be theoretically calculated if vt 
assume each a-particle to be a (charged) heliumatom. The cal 
culated quantity is 158 cubic mm. per vear, or 0-43 cubic ma. 
perdav. The actual amount has been determined directly by 
Sir James Dewar, the pressure of helium generated m à known 
space in a given time by a known quantity of radium being 
measured by the McLeod gauge. In experiments extending 
over 1,000 hours the rate of evolution of helium worked out at 
0-48 cubic mm. per day. The agreement is very remarkable. 

However, the above evidence does not necessarily prove ps 
the helium actually consists of these aggregates of o-patt " 
which have parted with their charge. Аз already stated, t : 
point appears to have been satisfactorily set at rest by Ruther 
ford’s Paper of 1909. | NC 

The experiment is а very simple one. Radium emanat. 
enclosed in а very thin-walled glass tube, А (see Fig. 5), pe 
impervious to the emanation or to ordinary helium, but ute 
the rapidly moving a-particles. The surrounding еве 
space В may thus be examiried spectroscopically for henw. 


m | : Í 
у utilising the capillary portion V of this space. The success ° 
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the experiment was complete. The equilibrium quantity of 
emanation from 140 mg. of radium was compressed by a 
mercury column into the tube А, which had been drawn with 
walls only 454 mm. thick, equivalent in stopping power to 2 cm. 
B was initiallv exhausted to a charcoal vacuum. Ву 
raising the mercury column in B any gas present could be com- 
pressed into V, and the induction coil discharge made to pass. 
At first no trace of the helium line was to be seen ; nor yet after 
24 hours. In 48 hours the yellow helium line was visible ; 
after four days the yellow and green lines of helium were bright, 
and after six days all the stronger lines of the helium spectrum 
were observed. Blank experiments were made to show that 
no helium was present in the glass or other parts of the appa- 
ratus. Helium gas was introduced into A, but no"diffusion 


of air. 


into B could be detected. 


3. The Natural Unit of Electricity.—The question of the 
exact value to be assigned to the electronic charge cannot yet 
be regarded as settled. The value which has thus far been 
commonly accepted is that given by Sir J. J. Thomson— 


namely, 3-4 x 10-?? E.S. units. Н. A. Wilson arrived at the 


value 3:1 x 10—29, whilst Millikan, also utilising the formation of 


drops by the condensation of aqueous vapour on negative ions, 
gave the number 4-06 x 10-19. Townsend, by a distinct method, 
concluded that the simple ionic charge is about 3:0 х 10—10, 


Boltwood’s determination of the transformation constant of 


radium, combined with Rutherford’s counting experiment, 
leads to е=4-1х10—1°, Perrin’s estimate, from observations 
on Brownian particles, of the number of atoms in 1 gramme 
of hydrogen, leads to the value 4-1 х 10-10. Regener made 
observations on the a-particles emitted by 
polonium, counting with extreme care the 
number of scintillations produced on a 
zinc sulphide screen. This number was 
assumed to be equal to the number of 
a-particles emitted by the polonium. Com- 
bining this with a determination of the 
total charge carried by these particles, the 
value 9-58 х 10-Ю was arrived at for E. 
By assuming E=:2e, Regener finds for e 
the value 4.79x10-?. It should be 
added here that Rutherford has deter- 
mined the number of scintillations pro- 
duced by а radioactive sample, and at 
the same time the number of a-particles ав 
obtained by the method of his * counting " 
experiment ; and has discovered practic- 
ally perfect agreement. For instance, in 
one experiment 294 scintillations were 
counted, this number proving to be 99 per 
cent. of the number given by the counting 
experiment. In a second, involving 150 
scintillations, the ratio was 96 per 
cent. This experimentally observed agreement adds weight 
to the value obtained by Regener for e. Rutherford’s 
experiments give Е as 9-30х 10-0, and this number is 
evidently one to which much consideration should be accorded 
in а revision of the value to be assigned to e. He accepts the 
view that the charge e carried by the hydrogen atom in the 
electrolysis of water is the fundamental unit of electricity, and 
that, therefore, E must be some multiple of e, either two or 
three. From considerations based on Boltwood's experiments, 
referred to above, he fixes upon the multiple two. Thus, for 
€ he assigns the value 4-65 х10-ю Е inally, there is Planck's 
estimate of e based on thermodynamical considerations 
applied to radiation data, which lead to the number 4-69 x 10—19. 
It will be seen that the later values are distinctly higher than 
those first found. More work perhaps requires to be done 
before a revised value can be confidently chosen. 


Fic. 3.—PRoor THAT 
THE a-PARTICLE 18 AN 
Атом oF HELIUM. 


AAA M—— 

Telephones in Mines.—According to ‘‘Telephony,” the 

Ohio General Assembly propose to enact а law compelling 

colliery owners to equip their mines with complete telephone 

systems. This has already been carried out in the state of 
lllinois and has proved of great service. 


CORRESPONDENCE. 


а 


RAILLESS TRACTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: So much interest is now being taken in England in the 
trackless trolley system, as shown by the articles lately pub- 
lished in your paper on thesubject, that Iam taking this opportu- 
nity to call your attention and also that of your readers to the 
Kohler Матар system. Although this system із the latest in 
the field (the patents being hardly a year old) it has made rapid 
progress in Germany. There is at present one line in opera- 
tion and two others in course of erection which will be opened 
in a few weeks. 

The new system differs in every main feature from the 
existing ones, as shown in the description given below. The 
overhead equipment consists of two hard drawn copper 
wires suspended one above the other in a vertical plane. 
The Kohler current-collecting device is a combination of the 
trolley wheel and the bow. The trolley wheels, two in number, 
run on the upper negative wire and the two bows are pressed 
against the lower part of the underlying positive wire by means. 
of a spiral spring (Fig. 1). 

The current is led to the vehicle by means of a flexible line 
which winds itself automatically on а drum mounted on the car, 
enabling this latter to behave on the road with the ease and 
freedom of a self-propelled vehicle. The current-collecting 


device is further fitted with an elastic articulation which guards 
the overhead system from the shocks which are caused by the 
sudden starting or stopping of the car. | 

The exceedingly small weight of the apparatus, combined 
with its ability to negotiate sharp curves, to adapt itself to the 
slightest movement of the car, and to operate in spite of differ- 
ences in the sag of the two wires, all lead to light and cheap 
overhead work. It has the further advantage that it can be 
used without alteration for ordinarv rail traction should in- 
creased traffic render this necessary. 

The cars are built by the Norddeutsche Automobile & 
Motoren Aktien Gesellschaft, of Bremen, which is well known 
on the Continent as one of tbe first makers of electric vehicles. 
It is interesting to note that they are similar in construction to 
the petrol cars of the same firm. The only change is that, in 
place of the engine and change-speed gear, an electric motor is 
rigidly mounted on the pressed steel chassis, and drives, 
through cardan and differential gearing. the rear wheels. 
There are two mechanical brakes and one electrical. The first 
mentioned are operated by foot pedals; one of them. the ser- 
vice brake, acts on the driven wheels, the other, the emergency 
brake, is mounted on the motor shaft. 

According to prevailing conditions the motor is either an 
8 H.P. or l4 H.P. moderate-speed continuous-current series 
motor, fitted with commutating poles. The main field is 
wound in two sections, thus permitting series parallel speed 
control (Fig. 2). The advantages of this construction are 
numerous. In the first instance, a moderate-speed motor 


realises the conditions of high efficiency, large starting torque 
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and overload capacity required in traction work. Its position 
just under the car flooring makes it easily accessible from all 
parts. Being rigidly fixed in the centre of the chassis, it 
springs with this latter and approaches the conditions met with 
in stationary work. 

The controller is of the normal type for traction purposes, but 
is fitted with a special tripping device which breaks the current 


о 


Tractice Effort, Kilogrammes. 


Speed in Kilometres per Hour. 


А. Speed and tractive effort curve. B. Tractive resistance of 5-ton car (on level). 
O. Ampere speed curve, 


Fic. 2.—Curves FOR 8 н.р. 480 vour Traction MOTOR. 


by operating one or other of the mechanical brake pedals. То 
establish the circuit again, the driver must first bring the con- 
troller to the neutral position. 

The cars have seating accommodation for 20 people, and 
have also а back platform capable of holding four people. 
When fully loaded each weighs about 5 tons. The speed on the 
level under such conditions is about 23 km. per hour. Each car 
in addition can haul a trailer capable of accommodating 20 


people (Fig. 3). 


|For freight transport the same company 13 building a heavy 
car with trailer capable of carrying 12 tons of goods at а speed 
of 10 km. per hour on level road. 
to theabove ; in this case, however, there is a double transmis- 
sion, the motor driving through differential back gear on the 
rear wheels by means of chains and sprocket wheels.—1I am, &с., 
Verviers, Aug. 24. P. A. Mossay. 
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two portions of which one is independent of the 
the other proportional to the displacement. | 
course, be true in some particular case, but the law connec 
the force and displacement varies with the shape of the v 
and the quadrants, and also with their relative position at | 


The construction is similar 


ed f- 
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THEORY OF THE QUADRANT ELECTROMETER, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to Mr. Beattie's reply in your curr 


issue to my former letter, allow me again to emphasise 
points, as these seem to have been obscured. They are — 


1. Electrometer formule in which absolute potential app: 


as а factor, instead of the differences of these potentials, 
irrational, because the phenomena depend on these differe: 


nly. 
2. The electrostatic forces cannot, in general, be split 
ition 
god 


Like Mr. Beattie, I also deal with the forces acting, o! 


torques caused by these forces. Beyond the above two po 
I think the only difference between us is that he uses a ' 
whereas I, following the usual custom, express the / in t 
of a well-known physical quantity. 


A numerical factor of $ has inadvertently been om 


from the right-hand portion of the expression given ir 
letter for the total torque and of the denominator of the 


equation. The absence of V, in this denominator is nt 
error. If—dC,/d0had been taken as a factor for the nume 


we should have had V, instead of V, below. Ву combinir 
two expressions the formula Mr. Beattie now gives can be: 
obtained, which is rather more symmetrical than the : 


gave, but at the same time more difficult to evaluate. 
also rational. When comparing Mr. Beattie's last fo 
with the one I gave, it should be noted that his convent 
to the sign of dC,/d@ is the opposite to mine.—I am, &c., 
Davip ROBERTS 

Merchant Venturers’ Technical College, Bristol, Aug. 


BRUSSELS EXHIBITION FIRE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With regard to the erroneous statements publis 
certain quarters, that the recent fire was due to ele 
causes, and in view of the possible prejudicial influenc 
might have on electrical interests, your readers 
terested to know that I have the assurance of the engine 
director of the electrical department of the city of В 
that the fire was not caused electrically. 

Further, I am assured that the electrical supply in the 
ings where the trouble started had been cut off som: 
prior to the fire commencing. 

My committee trust you will find space in your ne 
for this letter.—I am, &c., 

Н. B. RENWICK, 
Chairman of the Electric Supply Publicity Con 
London, Aug. 30. 


INSPECTION AND INSURANCE OF ELECTRICA 
OTHER MACHINERY. 


The annual report of Mr. M. Longridge, chief engine 
British Engine, Boiler & Electrical Insurance Co., alw 
tains much of interest to electrical enigneers. In the! 
the year 1909 it is mentioned that the breakdowns di 
period under consideration were of less interest than 
that the descriptions of these occurrences have been ‹ 
and the space thus made available has been filled by 
from reports of trials made by the Company's enginee 

Dealing first with the breakdowns of machinery, ' 
that these are considered under the usual headings, 


inspection and insurance of steam, gas, and oil eng 
inspection and insurance of electrical machinery ; (9) 
and inspection of boilers; (4) boiler explosions, 00 


sundry mishaps 
E — 
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In regard to the inspection and insurance of engines, the rate 
of increase of this branch of the Company’s business was only 
about one-half the normal rate of a little over 6 per cent., the 
decrease being attributed to the state of trade generally. It is 
instructive to notice that the proportion of steam engines to 
gas engines insured has decreased from 27:20 to 26:20. The 
rate of breakdowns during 1909 was, among steam engines and 
turbines, 1 in 10-2 of the machines insured, and among gas and 
oil engines, 1 in 10-4, slightly lower in both cases than the 
figures of 1 in 9-4 and 1 in 9-1 respectively recorded in 1908, 
but slightly higher than those of 1907. The number of steam 
turbines insured is not yet sufficient to afford reliable informa- 
tion as to the ratio of breakdowns between this type of plant 
and steam engines. In steam engines, valves and valve gear 
continue to be the main cause cf breakdown, the proportion of 
such failures being 34-1 per cent. of the total, compared with 
34-8 per cent. in 1908 and 21:4 per cent. the average for 25 
vears previous to 1908. A considerable increase is shown in 
the number of breakdowns attributed to the failure of air-pump 
buckets and valves, the percentage of the total breakdowns 
being 10-7, as against 6-2 per cent. a year ago and 7-2 per cent. 
the average of the previous 25 years. In the case of gas and 
oil engines, valves and valve gear accounted for 29-6 per cent. 
of the total number of failures, compared with 31-3 per cent. in 
1908, whilst gas producer plants seem to be increasingly 
unreliable, the percentage of failures of this part accounting 
for 11-4 per cent. of the total number of failures, the figure 
last year being only 3-0 per cent., and 0:5 per cent. for the 
previous 25 years. It is instructive to notice the causes of 
the breakdowns as set out in the following table :— 


— 


Steam Gas and oil 

engines. engines. 

Per cent. Per cent. 
Accidents and causes unascertained ......... 27 34 
Old defects or deterioration by wear and tear 4l 19 
Weakness, bad. design, workmanship, or 18 | 28 

material, ' 

Negligence of ownera or attendants............ 14 | 24 
100 | 10 


In regard to these percentages Mr. Longridge remarks : The 
number of breakdowns of steam engines attributed to old 
defects and wear and tear is unusually high, and, as the number 
assigned to accidents and causes unascertained is little below 
the normal, it follows that the numbers due to weakness, bad 
design and negligence must be unusually low. А few years 
ago the writer (Mr. Longridge) remarked on the evidence of 
improved design and workmanship furnished by the analyses 
of breakdowns of insured engines. The analysis for 1909 sup- 
ports the view that technical education and foreign competi- 


_ tion are influencing British methods cf design. The decline in 


the number of casualties resulting from neglect is also satis- 
factory. In regard to gas engines, the large percentage of 
breakdowns from unknown causes is unsatisfactory, but diffi- 
cult to alter, because so many of the gas engines insured are 
small, and on the occurrence of a breakdown are either repaired 
or dismantled for repair before the inspector can examine them. 
The cases of weakness and bad design are also rather numerous. 
The weakest parts are undoubtedlv the crank-shafts ; as many 
as 13 per cent. of the breakdowns for the year were breakages 
of shafts. Has not the time come to build these parts instead 
of forging them in a single piece ? That about one-fourth of 
the breakdowns resulted from neglect, arises from the practice 
of leaving small gas engines without skilled attendants, or 
without attendance altogether. Typical examples of steam 
and gas engine failures are given in the report. 
Turning to the second part of the report, dealing with the 
electrical branch of the Company’s business, the rate of increase 
in new business in this section has been affected by the state of 
trade. It is very satisfactory, however, to learn that the rate 
of increase in the number of breakdowns is much less than in 
previous years; in fact, fewer breakdowns of dynamos were 
recorded than in 1908. The cost of repairing the damage done 
was also less, except in the case of starting switches and con- 


trollers. The rates of breakdown among the various classes 
of machines were as follows: Dynamos—continuous current 
1 in 17-2, alternating current 1 in 17-5 (1 in 13-7 and 1 in 5-7 
respectively in the previous year); motors—continuous cur- 
rent J in 8-2, alternating current 1 in 9-5 (1 in 9-2 and 1 in 11:3 
respectively in the previous year); starters and controllers— · 
1 in 25 (1 in 24 in the previous year) The proportion in 
which the various parts of the machines caused or initiated the 
breakdowns are tabulated below, with the figures for 1908 
and the averages for the preceding seven years :— 


Motors. 
1901-7] 1908. | 1909. 1901-7 1908. | 1909. 


Parts believed to have Dynamos. 


failed first. 


Armatures &rotors,percent. 57:3 | 30 40 51:4 | 36 37 
Commutators and ,, 20-0 | 40 29 22-0 | 26 27 


alip rirga. 
Magnet coils and ,, 8-6 | 11 12 13.6 | 16 20 
stators. 
Brush gear and ,, ЕЕ UN 3 sei 5 4 
terminals 


Shafts, spiders, cores, ,, 141 11 12 13 9 7 
binders, pulleys, - 
and gear wheels. 

Frames, pole piece3, ,, s 8 4 TN 8 5 
bearings, &c. 


100-0 | 100 | 100 


NTARTING SWITCHES AND CONTROLLERS. 


2—5 1905-7. | 1908. | 1909. 


Resistance coils .............. esee. per cent.| 52-0 52 52 

Contacts and switch arms ....... Я 11:0 10 9 

Automatic apparatus  ............. " 14-4 13 21 

Frames, slabs, carriers for coils, 22-6 25 18 
springs, &с. " | 


100-0 100 100 


As a large majority (85 per cent.) of the machines insured are 
motors, it may be interesting to tabulate the figures for the 
last two years for continuous and alternating current motors 
separately as under :— | 


D.C. motor. | A.C. motor. 


Part which is believed to have failed first. | —————— —|..—— 
| 1908. | 1909. | 1908. | 1909. 


Armatures or гофогя................ рег cent.| 38 39 21 23 

Commutators or slip rings ..... Я ji 29 31 2 6 

Magnet or stator coils............ S ы 11 15 53 49 

Brush gear and terminals ...... $3 6 3 Р 8 

Shafts, spiders, cores, binders, Ж 9 7 6 6 
pulleys, gear wheels, &c. 

Frames, pole pieces, bearings, &c. ы 7 5 18 8 


—-—-ы 


100 | 100 110 | 100 


——— ———————————————————MMM  À——— 


The causes of the above breakdowns are believed to be as 


follows :— | 
———————————————————————————————ÓÓMMM— 
Dynamos. Motors. Starters. 
1908. | 1909. | 1908. | 1909. | 1908. | 1909. 
Accidental ....... per cent. 6 5 4 2 8 5 
Dirt and neglect... T 23 20 30 26 17 19 
Age and deteriora- js 25 16 20 14 25 17 
tion | | 

Bad work or design 5 20 23 11 14 9 14 
Overloading........ у en 1 1 1 2 2 
Unascertained .... T 26 35 34 43 39 | 43 


a ed А bed | ыл 


The following typical examples of breakdowns selected from 
the report will probably prove of interest :— | 


1. Four-pole series-wound 16} н.р. motor, 2 years old, receiving 
current at 440 volts from the two. outer wires of a three-wire continuous- 
current system, with the middle wire earthed. The motor was attached 
to a 4 ton stationary jib crane. One of the Company's inspectors was 
sent for to find out why the craneman got a shock, as he averred he did, 


. when he put his foot on the brake. The inspector found that when the. 


man, standing with one foot on the ground, put his other foot on the 
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40 conductors. The stator was probably wound by the * pin” method ; 
that s, cach tube was filled with 40 steel wires, which were drawn out 
oue by one to allow of the winding being threaded through the space 
left by the withdrawal. The winding was divided into 18 coils, six 
cc ils per phase, atar-cornecied, so that the voltage between each terminal 
and the neutral po-nt wes 6.360, and between each coil 1,060, under 
normal working conditiors. The rotor was of the wound type, with 
three slip rings and brush gear for connection to a variable liquid resis- 
tance for starting. There was no starting apparatus In the stator circuit 
beyond а three-pole oil-immersed switch, without any impedance, induc- 
tive or otherwise, between the supply and the motor terminals. The 
motor was coupled to and drove a continuous-current dynamo, giving 
478 amperes at 500 volts, It wes first insured in July, 1907. The stator 
windings repeatedly broke down, first one and then another of the coils 
nearest the terminals giving way by short-circuiting on themselves. Orc 
of these failures occurred inside one of the insulating tubes above men- 
tioned, the rest outside. It was at first thought that the breakdowns 
were due to concentration of potential across the coils al starting, and 
then that the failures were due (о " surging” ог resonance effect from dis- 
turbances in the supply cables, but the Company could find no evidence 
to support the theory. An examination of a damaged coil in July, 1909, 
however, cave a che. The cotton covering was bleached, st ained 
ureen, and absolutely rotten. A test with litmus paper showed it to 
b: acid, and analysis proved the acid to be nitric acid. The Company, 
therefore, came to the conclusion that the cause of the repeated break- 
downs was the destruction of the insulation by nitric acid formed by 
decomposition of the air by brush discharge from the high-tension con- 
ductors, the result of the electrostatic action being the production of a 
compound, №05, which, in combination with the moisture in the air, 1s 
changed into nitric acid according to the formula М.О -H,O -2 HNO;. 
The reasons why the coils nearest the terminals were specially affected 
are: (1) The difference of potential is highest at these parts of the wind. 
ings. and the brush discharge and formation of nitrie acid greatest ; 
(2) concentration of potential, which in this case no doubt broke down 
the rotten insulation, is bound to occur more or less across the tcrminal 
coils at starting. 
Unless brush discharge can be sufficiently reduced, as has been claimed, 
bv restricting the conductors in each slot of the stator to a single row, 
laid one on top of each other, the only way of preventing damage scems 
to be to insulate the conductors completely from ait and moisture. 
This may be done by using formed coils thoroughly impregnated and 
made up solid with waterproof materials before being placed in the slots. 
Unfortunately this method involves open slots in the stator core, which 
are detrimental to induction motors, especially small ones, both as regards 
cfliciency and power factor on the one hand, and weight and cost on the 
other. It has not been found. practicable thoroughly to impregnate 
wind/ nus after being placed in position. Adequate protection can, how- 
cver, be obtained for conductors wound by the “ріп” method by placing 
them in waterproof tubes projecting beyond the ends of the slots in the 
stator core, and binding the projecting portions and the end windings 
emerging from them with a thick covering of tape saturated in some 
adhesive and waterproof material, to seal them completely from air and 
moisture. Had this been done in the present case the motor would no 
doubt have run satisfactorily on the 11,000 volt supply, but the makers 
preferred to alter and 1ewind the machine for 440 volts, and to supply а 
step-down transformer, rather than risk further trouble from the higher 
voltage, and to this the owner of the motor agreed. 


throttle valve the pressure was further reduced to 10 
absolute or about 4-25 lb. below atmosphere. 

Assuming the specific heat of superheated steam to be 0: 
superheat due to the fall of pressure from 129 lb. gauge pre 
or 144 №. absolute pressure to 10-5 Ib. absolute pressure, \ 
be (1,222 —1,173) -0-5—98? Е. The actual superheat s 
by a thermometer in a mercury cup between the throttle. 
and the turbine was 78 deg., the missing 20 deg. of supe 
being only sufficient to evaporate 1 per cent. of the feed у 
even if no heat were lost by radiation. It is, therefore, 
that practically the whole of the steam condensed in the : 
range was drawn off by the drains and steam traps. 

The steam consumption per kilowatt-hour worked 
over a 7 hours test, at 401b. It would, of course. 
been higher if the turbine had been driven by the ex 
steam from the engines, as this steam would not have 
superheated. 

Mr. Longridge’s report concludes with an abstract fron 
tests on a horizontal compound tandem engine. - 
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PROF. HOBSON’S ADDRESS TO SECTION А OF 
BRITISH ASSOCIATION.* 


Reference is first made to the death of Sir William Hugg 
of the most illustrious of the British workers in science du 
nineteenth century. 


The names of the great departments of science, math 
physics, astronomy, meteorology, which are associated with 
A, are a sufficient indication of the vast range of investigatit 
comes under the purview of oursection. An opinion has been 
expressed in some quarters that the time has come for the e! 
a separate section for astronomy and meteorology, in ol 
fuller opportunities may be afforded than hitherto for the d 
of matters of special interest to those devoted to these depar 
science. I do not share this view. I believe that, whilst 
tomary division into sub-sections gives reasonable facilitit 
treatment of questions interesting solely to specialists in th 
branches, a policy of disruption would be injurious (0 | 
interests of science. It appears to me unwise, in view of tl 
objects of the British Association, to give too much pron 
thc mcetings to the more technical aspects of the various de] 
of science. Ample opportunities for the full discussion 
detailed problems, the solution of which forms а great and 


* Abstract of the presidential address delivered by Prof. E. \ 
Sc.D., F.R.S., at Sheffield yesterday. 


| 
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part of the work of those who are advancing science in its various 
branches, are afforded by the special societies which make those 
branches their exclusive concern, The British Association will, in 
my view, be performing its functions most efficiently if it gives much 
prominence to those aspects of each branch of science which are of 
interest to a public at least in some degree larger than the circle of 
specialists concerned with the particular branch. To afford an oppor- 
tunity to workers in any one department of obtaining some know- 
ledge of what is going on in other depart ments, to stimulate by means 
of personal intercourse with workers on other lines the sense of 
solidarity of men of science, to do something to counteract that ten- 
dency to narrowness of view which is a danger arising from increasing 
specialisation, are functions, the due performance of which may do 
much to further that supreme object, the advancement of science, for 
which the British Association exists. 


I propose to address to you a few remarks, necessarily fragmentary 
and incomplete, upon the scope and tendencies of modern mathe- 
matics; and not to transgress against the canon I have laid down, I 
shall endeavour to make my treatment of the subject as little tech- 
nical as possible. Probably no other department of knowledge plays 
а larger part outside its own narrower domain than mathematics, 
some of its more elementary conceptions and methods having become 
part of the common heritage of our civilisation, interwoven in the 
every-day life of the people. 

The concepts of the pure mathematician, no less than those of the 
physicist, had theirorigin in physical experience analysed and claritied 
by the reflective activities of the human mind; but the two sets of con- 
cepts stand on different planes in regard to the degree of abstraction 
which is necessary in their formation. "Those of the mathematician 
are more remote from actual unanalysed precepts than are those of 
the physicist, having undergone in their formation a more complete 
idealisation and removal of elements inessential in regard to the pur- 
poses for which they are constructed. This difference in the planes 
of thought frequently gives rise to a certain misunderstanding 
between the mathematician and the physicist, due in the case of 
either to an inadequate appreciation of the point of view of the other. 
On the one hand it is frequently and truly said of particular mathe- 
maticians that they arc lacking in the physical instinct ; and on the 
other hand a certain lack of sympathy is frequently manifested on 
the part of physicists for thc aims and ideals of the mathematician. 
The habits of mind and the ideals of the mathematician and of the 
physicist cannot be of an identical character. The concepts of the 
mathematician necessarily lack, in their pure form, just that element 
of concreteness which is an essential condition of the success of the 
physicist, but which to the mathematician would often only obscure 
those aspects of things which it is his province to study. The 
abstract mathematical standard of exactitude is one of which the 
physicist can make no direct usc. The calculations in mathematics 
are directed towards ideal precision, those in physics consist of 
approximations within assigned limits of error. 

There exists a widespread impression amongst physicists, engi- 
neers and other men of science that the effect of recent developments 
of pure mathematics, by making it more abstract than formerly, has 
been to remove it further from the order of ideas of those who are 
primarily concerned with the physical world. The difficulty of 
obtaining an adequate notion of the general scope and aims of mathe- 
matics, or even of special branches of it, is perhaps greater than in the 
case of any other science. Many persons, even such as have made a 
serious and prolonged study of the subject, feel the difficulty of secing 
the wood for trees. The severe demands made upon students by the 
labour of acquiring a difficult technique largely accounts for this ; 
but teachers might do much to facilitate the attainment of a wider 
outlook by directing the attention of their students to the more 
genera] and less technical aspects of the various parts of the subject, 
and especially by the introduction into the courses of instruction of 
more of the historical element. than has hitherto been usual. All 
attempts to characterise the domain of mathematics by means of a 
formal detinition which shall not only be complete, but which shall 
also rigidly mark off that domain from the adjacent provinces of 
formal logic on the one side and of physical science on the other side, 
are almost certain to meet with but doubtful success. Such defini- 
tions, many of which have been advanced, are apt to err by excess or 
defect, and often contain distinct traces of the personal predilections 
of those who formulate them. Perhaps the least inadequate descrip- 
tion of the general scope of modern pure mathematics—T will not 
call it а definition— would be to say that it deals with form, in а very 
general sense of the term; this would include algebraic form, geo- 
metrical form, functional relationship, the relations of order in any 
ordered set of entities such as numbers, and the analysis of the 
peculiarities of form of groups of operations. 

The belief is very general amongst instructed persons that the 
truths of mathematics have absolute certainty, or at least that there 


appertains to them the highest degree of certainty of which the human 
mind is capable. It is thought that а valid mathematica] theorem 
is necessarily of such a character as to compel belicf in any mind 
capable of following the steps of the demonstration. Апу considcra- 
tions tending to weaken this belief would be disconcerting and would 
cause some degree of astonishment. At the risk of this, I must here 
mention two facts which are of considerable importance as regards 
an estimation of the precise character of mathematical knowledge. 
In the first place, it is а fact that frequently, and at various times, 
differences of opinion have existed among mathematicians, giving 
rise to controversies as to the validity of whole lines of reasoning, and 
affecting the results of such reasoning; a considerable amount of 
difference of opinion of this character exists among mathematicians 
at the present time. In the second place, the accepted standard of 
rigour—that is, the standard of what is deemed necessary to con- 
stitute а valid demonstration—has undergone change in the course of 
time. Much of the reasoning which was formerly regarded as satis- 
factory and irrefutable is now regarded as insufficient to establish the 
results which it was employed to demonstrate. It has even been 
shown that results which were once supposed to have been fully 
established bv demonstrations are, in point of fact, affected with 
error. 

The author next explains in general terms how these phenomena 
are possible. А set of data idcally perfect in respect of precision and 
permanence is unattainable—or at least has not yet been attained ; 
and the adjustment of frontiers is one of the most frequent causes of 
strife. As a matter of fact, variations of opinion have at various 
times arisen within the ranks of the mathematicians as to the nature, 
scope and proper formulation of the principles which form the founda- 
tions of the science, and the views of mathematicians in this regard 
have always necessarily been largely affected by the conscious or 
unconscious attitude of particular minds towards questions of 
general philosophy. И is in this region. he thought, that the source 
is to be found of those remarkable differences of opinion amongst 
mathematicians which have come into prominence at various times, 
and have given rise to much controversy as to fundamentals. 


Both in geometry and in analysis our standard of what constitutes 
à rigorous demonstration has in the course of the nineteenth century 
undergone an almost revolutionary change. That oldest text-book 
of science in the world, * Euclid's Elements of Geometry,” has been 
popularly held for centuries to be the very model of deductive logical 
demonstration. Criticisin has, however, largely invalidated this 
view. It appears that, at a large number of points, assumptions not 
included in the preliminary axioms and postulates are made use of. 
The faet that these assumptions usually escape notice is due to their 
nature and origin. Derived as they are from our spatial intuition, 
their very self-evidence has allowed them to be ignored. although 
their truth is not more obvious empirically than that of other assump- 
tions derived from the same source which are included in the axioms 
and postulates explicitly stated as part of the foundation of Баси в 
treatment of the subject. The method of superimposition, employed 
by Euclid with obvious reluctance, but forming an essential part of 
his treatment of geometry, is, when regarded from his point of view, 
open to most serious objections as regards its logical coherence. 
Physicists and others often maintain that the modern extreme рге- 
cision amounts to an unnecessary and pedantic purism, because in 
all practical applications of mathematics only such functions are of 
importance as exclude the remoter possibilities contemplated by 
theorists. Such objections leave the true mathematician unmoved ; 
to him it 15 an intolerable defeet that, in an order of ideas in which 
absolute exactitude is the guiding ideal, statements should be made, 
and processes employed, both of which are subject to unexpressed 
qualifications, as conditions of their truth or validity. The pure 
mathematician has developed а specialised conscience, extremely 
sensitive as regards sins against logical precision. ‘The physicist, 
with his conscience hardened in this respect by the rough-and-tumble 
work of investigating the physical world, is apt to regard the more 
tender organ of the mathematician with that. feeling of impatience, 
not unmingled with contempt, which the man of the world manifests 
for what he considers to be over-scrupulosity and unpracticalit y. 

It is true that we cannot conceive how such a science as mathe- 
matics could have come into existence apart from physical experience. 
But it is also true that physical precepts, as given directly in un- 
analysed experience, are wholly unfitted to form the basis of an exact 
science. Moreover, physical intuition fails altogether to afford any 
trustworthy guidance in connection with the concept of the infinite, 
which is in some form indispensable in the formation of à coherent 
svstem of mathematical analvsis. The hastv and uncritical exten- 
sion to the region of the infinite, of results which are true and often 
obvious in the region of the finite, has been a fruitful source of error 
in the past, and remains as a pitfall for the unwary student in the 
present, 
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rigidly any particular order of treatment of these subjects are mucl 
to be deprecated, and, unfortunately, such attempts are now bein; 
made. Ofthe many evils which our examination system has intlicte 
| pon us, the central one has consisted in forcing our school and uni 
versity teaching into moulds determined not by the true interests o 
education, but by the mechanical exigencies of the examinatio 
svllabus. The examiner has thus exercised а potent influence i 
discouraging initiative and individuality of method on the part of th 
teacher ; he has robbed the teacher of that freedom which is essentia 
for any high degree of efficiency. 

The great and increasing importance of a knowledge of the differen 
tial and integral calculus for students of engineering and oth 
branches of physical science has led to the publication during the la: 
few years of a considerable number of text-books on this suhj« 
intended for the use of such students. Some of these text-books ai 
excellent, and their authors, by a skilful insistence on the principh 
of the subject, have done their utmost to guard against the very re 
dangers which attend attempts to adapt such a subject to the pra: 
tical needs of engineers and others. It is quite true that a great ma: 
of detail which has gradually come to form part—often much t 
large a part—of the material of the student of mathematics. may wit 
great advantage be ignored by those whose main study is to be eng 
neering science or physics. Yet it cannot be too strongly insisted « 
that a firm grasp of the principles, as distinct from the mere process 
of calculation, is essential if mathematies is to be à tool really uset 
to the engineer and the physicist. There is a danger, which exp 
rience has shown to be only too real, that such students may learn 
regard mathematics as consisting merely of formule and of rul 
which provide the means of performing the numerical computatio 
necessary for solving certain categories of problems which occur 
the practical sciences. Apart from the deplorable effect, on t 
educational side, of degrading mathematics to this level, the pr: 
tical effect of reducing it to a number of rule-of-thumb processes © 
only be to make those who learn it in so unintelligent a mann 
incapable of applying mathematical methods to any practical prc 
lem in which the data differ even slightly from those in the mo 
problems which they have studied. Only a firm grasp of the pr: 
ciples will give the necessary freedom in handling the methuds 
mathematics required for the various practical problems in t 
solution of which they are essential. 


The school of thought which has most emphasised the purely logical 
aspect of mathematics is that which is represented in this country 
by Mr. Bertrand Russell and Dr. Whitehead, and which has dis- 
tinguished adherents both in Europe and in America. The ideal 
of this school is a presentation of the whole of mathematics as a 
deductive scheme in which are employed a certain limited number of 
indefinables and unprovable axioms, by means of 8 procedure in 
which all possibility of the illicit intrusion of extraneous elements into 
the deduction is excluded by the employment of a symbolism in 
which each symbol expresses a certain logical relation. 

The actual evolution of mathematical theories proceeds by a pro- 
cess of induction strictly analogous to the method of induction 
employed in building up the physical sciences ; observation, com- 
parison, classification, trial and generalisation are essential in both 
cases. Not only are special results, obtained independently of one 
another, frequently seen to be really included in some generalisation, 
but branches of the subject which have been developed quite inde- 
pendently of one another are sometimes found to have connections 
which enable them to he synthesised in one single body of doctrine. 
The essential nature of mathematical thought manifests itself in the 
discernment of fundamental identity in the mathematical aspects of 
what are superficially very different domains. The mathematical] 
physicist is familiar with the fact that a single mathematical theory 
is often capable of interpretation in relation to a varicty of physical 
phenomena. In some instances a mathematical formulation, as in 
some fashion representing observed facts, has survived the physical 
theory it was originally devised to represent. In the case of electro- 
magnetic and optical theory, there appears to be reason for trusting 
the equations, even when the proper physical interpretation of some 
of the vectors appearing in them is a matter of uncertainty and gives 
rise to much difference of opinion ; another instance of the funda- 
mental nature of mathematical form. 

One of the most general mathematical conceptions is that of 
functional relationship, or “functionality.” Starting originally 
from simple cases such as a function represented by a power of a 
variable, this conception has, under the pressure of the needs of ex- 
panding mathematical theories, gradually attained the completeness 
of generality which it possesses at the present time. The opinion 
appears to be gaining ground that this very general conception of 
functionality, horn on mathematical ground, is destined to supersede 
the narrower notion of causation, traditional in connection with the 
natural sciences. . 

In conclusion, I propose to say a few words about some matters 
connected with the teaching of the more elementary parts of mathe- 
matics. Of late years a new spirit has come over the mathematical 
teaching in many of our institutions, due in no small measure to the 
reforming zeal of Prof. J. Perry. The changes that have been made 
followed a recognition of the fact that the abstract mode of treatment 
of the subject that had been traditional was not only wholly unsuit- 
able as a training for physicists and engineers, but was also to a large 
extent a failure in relation to general education, because it neglected 
to hring out clearly the bearing of the subject on tlie concrete sile of 
things. With the general principle that a much less abstract mode 
of treatment than was formerly customary is desirable for a variety 
of reasons, I am in complete accord. It is a sound educational prin- 
ciple that instruction should begin with the concrete side, and should 
only gradually introduce the more general and abstract aspects of the 
subject; an abstract treatment on a purelv logical basis being 
reserved only for that highest and latest stage which will be reached 
only by a small minority of students. At the same time I think 
there are some serious dangers connected with the movement towards 
making the teaching of mathematics more practical than formerly, 
and I do not think that, in making the recent changes in the modes of 
teaching, these dangers have always been successfully avoided. 

Geometry and mechanics are both subjects with two sides: on the 
one side, the observational, they are physical sciences ; on the other 

side, the abstract and deductive, thev are branches of pure mathe- 
matics. The older traditional treatment of these subjects has been 
of a mixed character, in which deduction and induction occurred side 
bv side throughout, but far too much stress was laid upon the deduc- 
tive side, especially in the earlier stages of instruction. It is the 
proportion of the two elements in the mixture that has been altered 
by the changed methods of instruction of the newer school of teachers. 
In the earliest teaching of the subjects they should, I believe, be 
treated wholly as observational studies. At a later stage a mixed 
treatment must be emploved, observation and deduction going hand 
in hand, more stress being. however, laid on the observational side 
than was formerly customary. This mixed treatment leaves much 
opening for variety of method ; its character must depend to a large 
extent on the age and general mental development of the pupils ; it 
should allow free scope for the individual methods of various teachers 
as suggested to those teachers by experience. Attempts to fix too 
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INTERNATIONAL TELEGRAPHIC COMPETITION IN 19! 


In our issue of July Ist we stated that the Italian Minister ot Pu: 
and Telegraphs had issued invitations to the Government Telezra 
Administrations and the telegraph companies adhering to the Int 
national Telegraph Convention, the Imperial Chinese Telezr 
Department. and the other principal private telegraph companie: 
participate in а competition in the transmission and reception 
messages with Morse, Hughes and Baudot apparatus at the T 
International Exhibition next year. The following is an abstract 
the regulations, which have already been approved by the T 
graph Administrations of Austria, Spain, France and Turkey :— 

The tests will commence on August 22nd, and will be open to ma 
female members of the staffs of telegraph administrations and 3 
ст navy telegraphists. Applications to be sent by June 15th next t 
Secretariat General, Bureau du Concours International de Tekeri 
Rome. The tests will include 20 minutes’ transmission and 30 min 
reception of messages by the Morse apparatus, the rec eiving beinz 
with either the sounder or the writing instrument; and ene ho! 
transimisson bv Hughes apparatus. mechanical or electrical. and 
either E ог W key; and one hour of transmission by Baudot quad 
apparatus. The text will be in languages suitable to the eperatets 
be printed on sheets containing 50 words each, and will consist of w 
groups of letters and figures. The text will be different for cach sY 
but the same for competitors in the same system. A special te 
reception by sounder and the writing of the text by a writing ma 
(the Writing machine betng provided by the competitor) will also be 
if not less than 10 competitors belonging to three different admin 
tions apply by June 15, 191. The transmission will be effected D: 
dance with the International Telegraph Regulations. There will 
championship cup, which will remain the property of the sniccessfu! 
petitor, and which will be competed for by competitors who gain à 
in each of the three systems (Morse, Hughes and Baudot) The 
also be an international representation prize спр to be competed | 
groups of three competitors who all represent one State and have be 
them won prizes in all the three sections. There will also be indi 
p 10 for the Morse, eight for the Hughes and eight for the E 

ests. 

Foreign competitors must present themselves at the Direction 


rieure des Postes et des Télézrapbes de Turin two days before th 
commence. 
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THE ENGINEERING AND MACHINERY EXHIBITION 
AT OLYMPIA. 


The third general engineering and machinery exhibition, which is 
being held this year under the more imposing title of the Naval, Mercan- 
tile Marine and General Engineering and Machinery Exhibition, was 
opened at Olympia yesterday by the Marquis of Graham. This 
exhibition has been organised by Mr. Е. W. Bridges, assisted by а 
strong advisory committee under the presidency of Sir David Gill, 
K.C.B., F.R.S. As seems to be usual on these occasions, very few 
purely electrical firms are exhibiting. but the opportunity has never- 
theless been taken to employ electricity for the general lighting of 
the building and for the driving of most of the machinery on the 
stands. We shall hope in due course to give a detailed account of 
some of the more interesting exhibits, and this week shall, there- 
fore. confine ourselves to merely describing some of the things 
which ought to be seen by visitors to Olympia. 

We may first mention that Messrs. BaBcock & Wircox on their 
stand havea number of interesting models. These models include one 
of a sea-going torpedo boat destroyer, which has been fitted withWhite- 
Foster water-tube boilers, for which Messrs. Babcock & Wilcox are 
the sole licensees. А model of a marine type water-tube boiler, as 
installed in various navies and in the mercantile marine, is also to be 
seen. Messrs. Babcock & Wilcox have supplied nearly 2,000,000 Н.Р. 
of these boilers. A standard land type of water-tube boiler, which is 
suitable for use in all industries, and of which 7.000,000 н.р. have 
been supplied, is also to be found on this stand. This boiler is fitted 
with one of Babcock & Wilcox patent steam superheaters. Other 
models are those of a patent chain grate stoker, a Lassen & Hjort 
water purifier, a collection of wrought steel steam piping with 
wrought steel flanges. and samples of headers used in the con- 
struction of Babcock boilers with pieces of tubes expanded therein. 
There is also а collection of turbine tube cleaners for removing scale 
from the inside of boiler economisers and other tubes. 


Ап interesting series of ship models is to be found on the stand of 
Messrs. CAMMELL, LAIRD & Co., of Birkenhead. These include the 
“ Leviathan,” one of the largest dredgers in the world, mode!s of the 
two latest additions to the fleet of the London & South Western 
Railway Co., and other similar passenger steamers which have been 
supplied to the Great Western Railway Co. 

Messrs. Pickertnas (LTp.), of Stockton-on-Tees, are showing 
several designs of lifting and hauling appliances, amongst which is 
their electric friction hoist. This is driven by a motor through cut 
spur wheel and raw hide pinions, the special feature being the arrange- 
ment of eccentric for throwing the friction surfaces together. They 
are also exhibiting one of their self-sustaining dinner lifts, and a 
travelling trolley with two hooks, also of the sustaining type. It 
may bc mentioned that this firm make & special feature of push 
button e'cetric lifts for all kinds of services. 

Messrs. Сео. KENT (Lrp.) are showing a number of apparatus 
illustrative of their specialities. Among these may be mentioned 
the Venturi station meter for gas works and the Venturi air meter for 
use where compressed air is employed. We understand that this 
type of meter is being used in connection with the supply from the 
Victoria Falls and Transvaal power scheme to the mines. A number 
of Kent’s well-known Venturi water meters are also being shown. 
This firm is also exhibiting Гог the first time their “ Uniform " hot 
water heater, "This is guarantced to be suitable for any temperature 
of water, and is, it is claimed, a perfectly satisfactory, reliable instru- 
ment at low pressures, 

The У’овтнтустох Pump Co. are showing a large number of their 
well-known pumps. Among the working exhibits is a 1,600 sq. ft. 
Worthington condenser, which operates in connection with elec- 
trically-driven Worthington centrifugal circulating and hot well 
pumps with Worthington rotarv air-pump. There is also a 4 in. 
three-stage centrifugal boiler feed pump driven by a 50 н.р, turbine. 
On this stand are also to be found a number of Worthington low-lift 
centrifugal pumps with couplings, marine low-lift centrifugal pumps 
with belt drive, and a 3 in. steam-driven centrifugal marine pump. 
A centrifugal house tank pump of the single-stage type and motor 
driven may also be seen. 

Messrs, J. Marse & Co. are showing a Piat hydro-electric riveting 
machine of a portable type. This machine will close 340 8 in. dia- 
meter rivets per hour, the capacity of the motor being 2} H.P. The 
total weight of the machine is 14 смі. It is claimed for this arrange- 
ment that it is easy to transport, no large plant is required, and it is 
always ready for use, while, unlike purely hydraulic apparatus, it 
can be worked, however low the temperature. 

. The Lea RECORDER Co. are showing a new instrument for integrat- 
ing as well as indicating and recording the flow of water over V 


notches and weirs, Mr. Lea's apparatus has been de: 
time to time in THE ELECTRICIAN, but our readers w 
take the opportunity of inspecting the latest patent 
Olympia. | 

The Ардмз, WaTKIN Co. are showing the Adams-Wa 
in a specially arranged exhibit which has been fitted и 
strate the facilities afforded by the switch for reducing 
power of electric jamps. Instruments are fitted up whic 
the current in the circuit is cut down when the light is lo 
switch has recently been described in detail in THE ELE 


Messrs. STOCKALL, MARPLES & Co. are exhibiting tin 
electric clocks and watchmen’s tell-tales. 


Messrs. CLARKE, CHAPMAN & Co. have taken stai 
The firm are showing a number of photographs of t! 
productions, including all classes of ship's deck mach 
lasses, winches, capstans, &c., driven both by steam anc 
electric machinery of all descriptions, including ha 
searchlight projectors, &c. ; water-tube boilers (Woodesc 
direct-acting steam feed pumps and various models, it 
of the Clarke-Chapman water-tube boiler (Woodseon's 

We may also mention the exhibits of the STANDARD E 
Co., who are showing a variable-speed single-phase moti 
the Stanlock multiple unit system, which is used in con: 
the heating and ventilating of engineering workshops. 

Other exhibitors are Messrs. KELVIN & James Wu 
WirroN-KRAMER Тоог, & Horst Co. We shall hope 
these exhibits in greater detail in another issue, but t 
these firms are sufficient indication of the apparatus they : 


LEGAL INTELLIGENCE. 
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British Westinghouse Electric & Mfg. Co. v. Redings A 


(This action came before the Vacation Court on Wedne 
motion for an interlocutory injunction to restrain an alleged 
of patent. Counsel stated that an injunction had been gra 
over that day and defendant now agreed to treat the motia 
of the action, submit to a perpetual injunction, an inquiry a 
and delivery up of the infringing articles and to pay « 
accordingly. 


Mining Regulations. 


At Linlithgow on Tuesday Sheriff MacLeod gave judgm 
of much interest to mine owners and managers. John 
manager, Blackridge, was recently charged with having, 
last, in No. 3 Blackrigg Colliery, Torphchen (occupied b 
Collieries, Ltd.), failed to sce that a competent person wa 
the colliery when the electrical apparatus or machinery ir 
for driving pumps was in use. 

The prosecution arose out of a fatal accident to a pump 
the pit by his coming in contact with a faulty joint of an « 
The Home Office desired a decision as to what was a com) 
within the meaning of their special rules for the working 
plant in mines. 

His Lorpsuip said the question was whether what M 
was sufficient. He did nut know what Mr. Leckie did. 
could not say whether it was sufficient or not, and he four 
not proven. He had taken the liberty of making a sugg 
Home Office. It seemed to him that H.M. Inspector of 
always to find out on going to a mine what the manager h 
he had suggested a very simple expedient by means of which 
should always be able to find out what he had done, 

The Home Office will appeal from the decision. 


MUNICIPAL, FOREIGN & GENERAL 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the vacant position of : 
turer in the physies department of the Technical Coll 
land. Commencing salary £150 per annum.  Particul 
assistant clerk. to the Education committee (Mr. He 
I5, John-street, Sunderland. Applications by Sept. 10. 
advertisement. 

First-class managers, experienced in the design, co 
and laying of all classes of insulated cables are required - 
factories (two on the Continent and one in the East) 
knowledge of French and German preferred. Applic: 
Eastern Trading Co., 4, Coleman-street, London, | 
advertisement. 
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A first-class foreman is wanted for the rubber department of an 
Italian cable manufacturer. See advertisement. 


An outdoor representative is required for a London Electric 
Supply Со. See advertisement. 


The Council of the University of Birmingham invite applications 
for the appointment of assistant lecturer and demonstrator in elec- 
trical engineering. Stipend £150 per annum. Applications to the 
secretary, Mr. Geo. H. Morley, by Sept. 17. 


Applications will be received until Sept. 10 for appointment to 
the Henry Overton Wills Chair of Physics at Bristol University. 
Salary £600 per annum. Particulars from the Registrar. 

An assistant designer is wanted for а.-с. motors, familiar with 


edleulation, construction and testing of all sizes from 1 B.H.P. to 
50 в.Н.Р. 


Mr. Hy. Wren, M.A., Ph.D., D.Sc., has been appointed professor 
of pure and applied chemistry at the Municipal Technical Institute, 
Belfast. 

Mr. Howard, of Taunton, has been appointed borough electrical 
engineer by Taunton Corporation. 


EDUCATIONAL NOTICES. 

King's College (University of London).—In the Faculty of Engi- 
neering complete courses of study, extending over three or four 
years, are arranged in civil, mechanical and electrical engineering 
for the engineering degrees of the University of London and for the 
diploma and certificate of the College. There will also be special 
courses of advanced lectures on Internal Combustion Engines ” 
and ' The Theory and Practice of Construction." The entrance 
day for new students is Tuesday, Oct. 4. 


University of London, Goldsmiths' College.— The new session com- 
mences on Monday, Sept. 26. and the enrolment of students com- 
mences on 19th inst. Complete courses of instruction are provided 
in mechanical, electrical and constructional engineering. telephony. 
fitting and machine pattern making and smithing. land surveying. 
хе. Students are prepared for the London University degree of 
B.Sc. in engineering. for the examinations of the Institution of Civil 
Engineers, Board of Education and City and Guilds of London 
Institute and for the National and Whitworth scholarships, There 
are reduced fees to course students if paid by Sept. 23. Particulars 
of fees, &c.. from the Warden, Goldsmiths’ College, New Cross, S. E. 

University of Bristol. —At this university complete courses cf in- 
struction in electrical, mechanical and civil engineering are given, 
and also instruction in the evening classes, The 1910-11 session 
in the faculties of arts, science and medicine will commence on 
Oct. 3. and in the faculty of engineering on Sept. 13. Particulars and 
prospectuses from the registrar, Mr. James Rafter. 


Armstrong College, Neweastle-on-Tyne.— The next session com- 
mences on Sept. 26. The matriculation examination takes place on 
Sept. 20-23. There are full courses of instruction in mechanical, 
marine, civil and electrical engineering. naval architecture, mining, 
metallurgy, agriculture, pure science, arts and letters. Particulars 
from the secretary, Мг. Е. Н. Pruen, M.A., Armstrong College, New- 
castle-on- Tyne. 

University College of North Wales (Bangor).—In October а syste- 
matie course of instruction in electrical measurements and practical 
electricity for students proposing to enter the profession of electrical 
engineering will be commenced. The physical laboratory is well 
equipped for experimental and research work. The course extends 
over two sessions. Prospectus and further information may be 
obtained from tlie secretary and registrar, Mr. J. E. Lloyd, M.A. 


Northampton Polytechnic Institute (London).-—Full day courses 
in the theory and practice of mechanical and electrical engineering 
and electro-chemistry will commence on Monday, Oct. 3. 

The courses in mechanical engineering include specialisation in auto- 
mobile and acronantical enuincering, and those in electrica] engineering 
include specialisation in radio-telegraphy. The entrance examination 
takes place on.Sept. 28 and 29. Three entrance scholarships of the value 
of £52 each will be offered for competition at the entrance examination. 
The courses include periods spent in commercial workshops and extend 
over four years. They also prepare for the degree of B.Sc. in engineering 
at the University of London. There are full and part time courses in all 
branches of technical optics. Particulars as to fees, &c., can be obtained 
at the Institute, Clerkenwell, E.C., or on application to the principal, 
Dr. К. Mullineux Walmsley. 

Glasgow and West of Scotland Technical College.—'The day classes 
begin on Tuesday, Sept. 27, and the evening classes on Thursday, 
Sept. 22, The diploma of the College is granted in civil, mechanical 
and electrical engineering, mining, naval architecture, chemistry, 

metallurgy, mathematics and physics, building and textile manu- 
factures, The courses of study for the diploma usually extend over 


three sessions, and holders of the diploma are eligible for the degree 
of B.Sc. in engineering of the University of Glasgow after attendance 
for at least one session upon prescribed University classes, Pre. 
liminary examinations begin on Sept. 19. There are new and well. 
equipped laboratories in the departments of physics, chemistry, 
mechanics, motive power and electrical engineering, &c., and facili. 
ties are afforded for research. Copies of calendar (price 1s. 4d.) and 
prospectus (gratis) can be obtained from the Secretary. 


South-Western Polytechnic Institute (London, S.W.)—At this 
Institute a complete three years’ course in electrical engineering is 
held during the day, and a four years’ course in the evening. Courses 
of lectures and practical work are given in a number of subjects, 
including elementary, intermediate and advanced electrical engineer. 
ing, electrical design, instruments and lamps, alternating and poly- 
phase currents, wiring and fitting, and the calculus for engineers. 
Particulars from the Secretary, Manresa-road, Chelsea, S.W. 


— 


BRITISH NOTES. 


Bispham.—The Council have decided to apply for sanction to a 
loan of £9,855 for electricity supply and dust destructor works, 
Tlie consulting engineer is Mr. J. W. Speight, and it is estimated 
that the cost of site for a generating station (which has been con- 
ditionally purchased) will be £2,105, while the generating plant, 
mains, &c., will cost £7,200. 


Bradford.— At a meeting of the Tramways committee on Monday 
a sub-committee was formed to carry into effect the provisions of this 
year's Corporation Aet, authorising the construction of railless tram- 
ways, and it is anticipated that a line will be in operation in the near 
future, 


Braunton.—The Parish Council have received a favourable report 
from Mr. Jenkins on the electricity supply scheme proposed by 
Messrs, Crompton & Co., and it is probable that a contract will be 
entered into for public lighting in the event of the scheme being 
carried out. The majority of the inhabitants favour electric lighting. 
and an effort will now be made to form a local company. 


Brighton.— Yesterday (Thursday) the Council had under considera- 
tion a report from the engineer and manager of the electricity depart- 
ment (Mr. John Christie) in regard to the condition of the pipes of the 
condenser circulating system at the Southwick electricity works. 

In his report Mr. Christie states that at the last meeting of the Lighting 
committee he verbally reported that they were experiencing trouble due 
to mussel spawn and other marine growths having got through the strainer 
and attached to the inner surfaces of the pipes of their condenser ciren- 
lating system. These growths had increased in size and multiplied in а 
most alarming manner. Further investigation showed that the trouble 
was more serious than at first anticipated. There was a 5 ft. suetion pipe 
from the harbour, which, some 10 ft. inside the face of the quay, branched 
off into two 30 in. pipes. A diver went up the 5 ft. pipe as far as the 
branch, and reported that beyond it there were clusters of large mussels 
and other marine growth, some 7 т. thick, all round the inner surface o 
the pipes. That reduced the effective bore of the 30 in. pip? to 161n., 
greatly restricting the flow of water to the condensers, and putting an 
overload on the pumps and motors which they were never designed to 
carry, in order to circulate sufficient volume of cold sea water to eflec- 
tively condense the steam and maintain the high vacuum, so necessary 
for the efticient operation of the turbines. | 

Мг. А. Wright had unfortunately been detained in South Africa by ill- 
ness, and he had been unable to discuss the matter with him. He had. 
however, gone fully into the matter with his deputy, and he had con- 
sulted several expert marine biologists, and a few station engineers who 
had to work their plant under somewhat similar conditions. They all 
agreed that. there was no cure for the trouble except seraping the growth 
off the pipes by some mechanical means and removing the debris. t 
was quite impossible to do that in their case, and the only alternative 
was to provide a new system of pipes laid above the Пост, with suitable 
manholes to vive access to them for the periodical seraping and removal 
of any growth that might accumulate. "Their new turbine, which they 
were arranging to erect in a few months time, was originally intended to be 
coupled up to the existing circulating system, In view, however, of the 
unfortunate development, it would be best to connect it up to an entirely 
new system of piping. With that end in view he had had a new scheme of pipe 
arrangement got out, embodying a pips line for the new turbine and fout 
new pipe lines which could be worked in in the same way to each of the 
existing turbines in turn, each set being distinct from the others and 
entirely disconnected from one common pip» system as at present. He 
had discussed the question with Messrs, Richardsons, Westgarth & Co. 
(the makers of the turbine) and they approved the new arrangement. 
They quoted £870 for supplying the necessary pipes, valves, &c., to con- 
nect up the condenser of the new set with the harbour, That would 
work in with the complete scheme, and they would have to carry out the 
excavation for and laying of these pipes themselves by direct labour, and 
he asked the Lighting committee to approve of the work being put їп 
hand at once, and for authority to invite prices from some of the leading 
pipe makers for the remainder of the pipes necessary to run a new system 
to each of the first four turbines. Тһе cost will be approximately £1,800, 
exclusive of the cost of excavation and erection. The cost of the piping 
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for the new turbine should (Mr. Christie considers) form a capital charge, 
but the cost of supplying similar arrangements for the first four turbines 
would have to be met out of reserve. Аз the summer is now gone, and the 
mussel growth will not seriously increase before next spring, and with the 
temperature of the sea water gradually falling, and consequently the 
amount of water necessary for cooling the steam getting proportionately 
less, Mr. Christie hopes that, with the fifth turbine cou] Jed up to a new 
system of pipes, as suggested, they will be able to get through this winter's 
load without mishap. 

Th» Lighting committee reported that they considered that the only 
means of dealing with the matter was to carry out the suggestions 
set out in Mr. Christie's report, and they recommended that tenders 
for carrying out the necessary work be called for. 


Chelmsford.—The Guardians propose to provide electric power 
plant for the workhouse laundry at a cost of £560. 


Church Lighting. — The Causewayend U.F. Church, Aberdeen, has 
recently been re-decorated and fitted for electric lighting. The 
wiring work was carried out by Mr. J. Jackson and the fittings and 
pendants were supplied by Messrs. Benson & Со. The entrance hall 
is lighted by two 50 c.p. osram lamps, two side entrances and stair- 
cases have each a single pendant with 50 c.p. lamps. Along each 
aisle are four solid bowl pendants, each with three 50 c.p. lamps on 
two switches. The back gallery is lighted by a similar bowl pendant, 
and arranged under the galleries are 13 single 50 c.p. pendants. 


Cobham.—The Woking Electric Light Co. propose to commence 
laving cables in this district in about tive weeks. The Parish Council 
are to invite tenders from the electric light and gas companies for 
street lighting. At present oil lamps are used. 


Electric Pumping in Emergency Work.-—Recently a serious fire 
occurred at. the Stoney Heap pit of the Consett Iron Co., owing to the 
ignition of some oil or waste used in connection with an oil engine 
driving a pump. After the fire was extinguished there was danger 
of the workings being flooded out unless within a week a replace pump 
equipment was in commission. The Cleveland & Durham County 
Electric Power Co. came to the rescue by running a cable from their 
main transmission system, about $ mile away, to the pit head, 
where a step-down transformer was installed, from which about 
350 yds. of 440-volt cable was run to а 60 н.р. motor, which, together 
with the necessary pump. had been hurriedly secured. The work 
was completed in good time to allow of puinping operations being 
resumed before the water had encroached dangerously. This instance 
affords an excellent example of the advantage of the existence of a 
network of eleetric power mains throughout the colliery districts of 
Durham. 


Exhibition Award.—We are pleased to announce that the Japan- 
British Exhibition authorities have awarded the Grand Prize (the 
highest possible award) to Mr. Louis Breanan for his gyroscopic 
mono-rail invention. 


Grassington.—A meeting of ratepayers called by the Parish 
Council was held on Tuesday, when it was decided to approve the 
electric lighting scheme put forward by Grassington Electric Supply 
Co. At present £30 per annum is paid for lighting, but the company 
will give a much better light for £20 per annum. 


Greystones (co. Wicklow).— At a recent meeting of Rathdown 
(No. 2) Rural Council a discussion took place on the proposal to 
adopt publie electric lighting. | 

The L.G. Board had written stating that they were not aware of any 
authority empowering the Council to borrow if they did not themselves 
intend to apply to the Board of Trade fora provisional or:ler, or licence, 
authorising them to supply electricity. | 

It was also stated that counsels opinion was that the Greystones 
Electrice Light Со. could not enter into a contract for public lighting with- 
out first obtaining a provisional order. Until this was done the Council 
had no power to come to an agreement with the company. 

Mr. Hewson said he knew, as a matter of fact, that other urban dis- 
tricts had done their lighting without a provisional order being obtained. 
It was done at Ballinrobe and other places. Ht was the policy of the L.G. 
Board to play into the hands of the Board of Trade, and to put the rate- 
payers to exponse, They should imitate the West of Ireland, and carry 
out their lighting without. bothering themselves about the Board of Trade. 
Mr. Hewson undc rtook to make inquiries, and report to the next meeting’ 

[We believe that in rural districts powers for publie lighting (by 
electricity or gas) are obtainable for апу parish or part of a parish in 
a district under the Lighting and Watching Act. 1833, and provided 
the act is adopted in the regular way for the district (or any parish in 
it) the Council can then enter into a contract with a company for the 
supply of electricity and the erection and maintenance of the lamps. 
It is not necessary that the Council should borrow for this purpose. 


In fact, it is not a charge which should fall upon capital.—E»p.] 


Halifax.— A sub-committee of the electricity committee recom- 
mend the purchase and erection of additional generating plant at the 


electricity works at a cost of £10,000. 
The additional plant is required in order to meet the increased demand 


for electrical energy, especially for power. In the proposed Parlia- 
mentary bill further borrowing powers will be sought. 


Haslingden.— The Board of Trade has sanctioned the arrangement 
whereby Accrington Corporation is to supply electricity to Hasling- 
den, and the question of the revocation of the Haslingden electric 
lighting order has been deferred for a year from Sept. 30. 


Inquest.— An inquest. was held at Pencoed on Tuesday into the 
death of a collier named Jones, who was killed at South Rhondda 
Colliery on 19th ult. 

Enpwanp Jorpan said he and deceased were working on the night shift ё 
putting up iron girders. Deceased picked up a few yards of old loose 
signal wire which was lying on the side of the roadway to hand to witness. 

He had no sooner done so than he shouted and fell down, apparently 3 
dead. Witness tried to take the wire from him, but was rendered un- 
conscious for a few seconds by a shock. 

JOHN MATTHEWS said he heard a scream and saw a flash of light. On 
running to the spot he saw deceased lying on the ground with the wire 
in his hand. The wire extended across the roadway to the electric cable. I, 
He caught hold of the cable, using india-rubber gloves, and cut it. He | 
unsuccessfully tried artificial respiration. Не examined the cable and p 
found that the signal wire, which Jones had picked up, was hitched into | 
the cable near the joint, and some of the insulating tape around the joint 

L 
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had got loose. Witness believed the tape had been pulled loose by the 
piece of wire catching into it—that a sharp end of the wire had cut 
through the tape to the core of the cable. 
WiLLIAM Davin, mechanic, said the electrical apparatus was under his 
supervision. 
Мг. К. Метзох (Н.М. electrical inspector of mines): Were you present 
on Monday when I opened four joints in the cable and found no empire 
tape ?—Yes: we had an electrician. We thought he was not using 
sufficient. empire tape. T spoke to him about it, but he said he was 
using it. 
Is that. electrician. with you still ?— No, he has left. We disagreed 
about something else, and he went. 
Mr. W. WirrttAMs, manager, said he had notices posted up in the 
colliery about the electrical installation, At the spot. where the accident. 
occurred the cable was carrying continuous current at 300 to 400 volts. i 
Mr. R. Метзох said he examined the cable generally. He concluded y 
from the evidence that the shock was conveyed in some way from the | 
piece of disused signal wire. Whenever repairs were being carried оп, ог 
girders erected, electrical cables should certainly be protected. — Disused | 
wires should always be removed, and not be left on the roadway where | 
there were electrical cables, | 
A verdict of accidental death was returned., and the jury added а rider 
that death was due to electric shock, but that there was not sufficient | 
evidence to show whether the cable was defective at the point where the 
accident occurred. They were of opinion that the recommendations of 
Mr. Nelson should be strictly carried out at all collieries. 
Lianelly.—The Llanelly & District Electric Lighting & Traction. 
Co.. which recently made an issue of capital, has acquired a site for a 
generating station. A contract has been made with Messrs. Balfour, 
Beatty & Co. for the erection and equipment of the station, which 
will have an initial capacity of 1,000 kw. А portion of the tramway 
system has been re-constructed for electric traction, and the remainder 
will be re-constructed next year. The Council have entered into à 
10 vears' contract with the company for street lighting. which will be 
effected bv 40 arc lamps and over 500 incandescents. 


Municipal Wiring.—-We have received from the һоп, secretary of 
the Incorporated Municipal Electrical Association (Mr. H. Faraday 
Proctor), of Bristol a list of the municipal electricity undertakers 
which have replied to his circular letter of July 9, in connection with 
the promotion of a bill for further powers, including authority for 
municipal electricity departments to wire consumers’ premises, let 
motors on hire. &c. 

The following 36 towns will eive tirancial support : Barnes, Barrow, 

Bolton, Blackpool. Bradford, Carditf, Coventry, Devonport, Dewsbury, 
Eastbourne, Eccles, Govan, Gillingbam, Hastings, Ilkeston, Шога, Lon- 

donderry, Lincoln, Maidstone, Middlesbrough, Peterborough, Portsmouth, | 
Rochdale, Sheffield, St. Marylebone, St. Helens, Taunton, Walsall, West 

Ham, Wimbledon, Wigan, Edinburgh, Glasgow, Bristol, Doncaster. 

The following 12 towns have decided to give the bill their moral sup- | 
port: Birkenhead, Bury, Broughty Ferry, Colne, Canterbury, Dartford, 1 
Exeter, Fulham, Falkirk, Hackney, Loughborough, Southend-on-Sea, \ 
West Bromwich, Warrington and Halifax. 

Brighton, Carlisle, Darlington, Keighley and Swindon are in favour of 
the proposal, but the following will take no action: Aberdeen, Epsom, | 
Farnworth, Grimsby, Hammersmith, Ipswich, Liverpool. Salford, South- | 
wark, Tunbridge Wells, Batley and Sutton Coldfield. Derby Electricity 
committee will consider the matter again. Hull has replied ‘ Yes" аз 
regards stand-by by unauthorised undertakers, but not wiring; and 
Mansfield already possess the powers. 

Newcastle-on-Tyne.—Deputations from the Newburn and Blaydon | 
Councils have waited upon the sub-committee of the Tramways com- | 
mittee dealing with the extension of the municipal tramways by | 
railless trollev routes or otherwise, in order to urge the necessity | 
of improved transit facilities in Newburn and Blaydon respectively. l 
The sub-committee is favourable to the principle of extension, but a | 
further meeting will be held between the parties. | 
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Nottingham.— The Corporation-have commenced the construction 
of the Carlton-road tramway route. The line, about a mile in 
length, will be double throughout, and the estimated cost is £13,000. 


Obituary.—We regret to record the death of Col. Sir Charles Euan- 
Smith, K.C.B., C.S.L, which occurred in London on Tuesday. 
Deceased, who was 68 vears of age, was associated with several 
electric tramway and lighting undertakings, and was chairman of 
the Cape & Lisbon Electric Tramways Companies. a director of the 
Chilian Electric Tramway & Light, Marconi's Wireless Telegraph 
and the Marconi International Marine Intercommunication Com- 
panies, 


We also regret to record the death of Mr. William Anderson, mana- 
ger, and since 1896 managing director of the Dublin United Tram- 
ways. Mr. Anderson was also a director of the Cork Electric Tram- 
ways & Lighting Co. 

The death is also announced of Herr Isidor Loewe. of Berlin. 
Deceased was associated with Ludwig Loewe & Co. and other German 
companies. In 1892 he founded the Union Flectrical Co. (Berlin) in 
connection with the Thomson-Houston Electrical Со, of Boston for 
the construction of electric railways on the Thomson-Houston system. 
Herr Loewe was also connected with the management of a number of 
important financial and industrial enterprises. 


The death took place in London on Aug. 24 of Arthur Willoughby 
Foord,! Director of Indian Government Telegraphs. Deceased was 
50 years of age. 


Overcrowding on Tramears.— At a recent meeting of the Plymouth 
Tramways committee a letter was received from the Board of Trade 
asking for an explanation of overcrowding of tramcars on recent 
occasions, 

The tramears are allowed to carry seven excess passengers on Satur. 
days from noon, on Sundays and holidays, and on other days when the 
weather 13 inclement. 

The committee received a report from the tramways manager (Mr. 
Everson). in which it was stated that the utmost pains had been taken 
to find out where and when 10 and 15 passengers were seen standing in 
à tramcar at any one time, and he had been unable to find a single 
occasion, except occasionally when three or four people were on top of a 
car when a downpour of rain came оп. These people rushed from the 
top and took shelter from the heavy rain on the platform and inside the саг. 

After reading the reports on the matter, the committee decided to reply 
that strict instructions had been issued to the inspectors and conductors 
and that those instructions had been strictly adhered to, except very 
occasionallv. 

А report has been received from the borough surveyor (Mr. Jas. Paton), 
the electrical engineer (Mr. E. G. Okell), and the tramways manager 
(Mr. Everson) on the relative cost of establishing a service of cars on the 
railless trolley and the ordinary tramway systems to Laira, and also 
on the cost of extending the tramways to the borough boundary at 
Hartley. The committee are to inspect the routes on the 13th inst., and 
will then consider the reports. 

Presentation.—Chatham Dockyard electrical engineers’ staff have 
presented a travelling bag. a case of pipes and a safety razor to Mr. 
W. J. Rhodes, who has been appointed inspector of electrical fitters 
at the Cape of Good Hope Dockyard. 


Railway Employees' Wages and Hours of Labour.—The Railway 
Department of the Board of Trade have issued as a blue book a 
statement of settlements regarding questions as to rates of wages and 
hours of labour of railway employés that have been effected under 
the conciliation scheme of November, 1907, and of settlements on 
certain railways which remained outside the scheme. 

Particulars are voluntarily supplied of settlements arrived at upon four 
railways not under the general sche ne, viz., the City & South London, 
Underground Electric Railways of London, Metropolitan District and 
North-Eastern Railways. As to the methods of arriving at decisions 
under the conciliation scheme for the different railways, the return shows 
that settlements were made by sectional conciliation boards in 23 in- 
atances, while the conciliation boards effected settlements in three or 
four cases. Intervention by the central conciliation board proves to 
have been fairly common, while many settlements were effected “ through 
usual channels,” and a few by arbitration. 

Ramsbottom.—The official inauguration of electricity supply for 
private lighting and power took place on Saturday last. 

Seaforth (Ont.}-—The ratepayers recently voted in favour of the 
acceptance of the offer of the Hydro-Electrie Commission to supply 
electricity in bulk, and £5.000 has been voted for the equipment of a 
transformer sub-station and the laying of a distribution network. 


Sewage Pumping.—An L.G. Board inquiry has been held into an 
application of Doncaster Rural Council for sanction to a scheme of 
main sewerage and sewage disposal for Adwick.le-Street and property 
near the station. 

И is proposed to convey the sewage of a portion of the district. to an 
underground pumping station where storage tanks will be | rovided, and 
the sewage pumped to the Woodlands sewage disposal works nutoma- 
tically by electric motors driving centrifugal pumps. The other portions 
will gravitate to the works. "The population to be dealt with at the 
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works will be about 12,007. "The scheme has been designed by Messrs, 
`В. Balfour & Son, of London and Neweastle-on-Tyne. 

Strike.—On Aug. 25 a strike of pattern makers commenced at 
Preston, in consequence of their demand for an increase of their 
wages by 2s. per week not having been conceded. It is stated that 
the men's demand for an advance in wages was due to an abnormal 
demand for labour caused by the engagement by Messrs. Dick, Kerr 
& Co. of between 60 and 70 men to make steam turbine patterns. 


_ Todmorden.—An unopposed inquiry was held into the Council's 
application for sanction to borrow £300 for the electric lighting of 
the town hall. 


Village Lighting.—At Askrigg electricity has been adopted for 
street lighting, and the Wesleyan Church, the Queen's Arms Hotel 
and а number of private houses have been wired. Water power is 
used in generating current. 


A Wireless News Service.—It is announced that the Marconi 
Wireless Telegraph Co. are about to establish a news service which 
promises to be of considerable interest. The results of recent 
arrangements for establishing communication between ships at sea 
and the authorities on shore have pointed to the feasibility of estab- 
lishing a central office for the regular collection of news items from 
ships at sea and at. the same time, of course, conveying news from 
shore to 'ship.! The fact that a large and increasing number of 
the principal steamships are now equipped with Marconi apparatus 
gives the proposal a promising appearance. The new service will 
be established within the next few weeks. 


Wireless Telegraphy in the Pacific.—In our last issue, under the 
heading of Wireless Telegraph Notes, we gave a long extract from 
a recent article in the * Canadian Electrical News.” We have 
received the following communication on the subject of this note :— 

TO THE EDITOR OF THE ELECTRICIAN. 

Str: In your issue of Aug. 26, under ** Wircless Telegraph Notes." 
you quote from an article in the “ Canadian Electrical News " for August, 
which is full of discrepancies. For instance, the Canadian Government 
stations are not all equipped with Marconi apparatus. The original 
apparatus at Point Grey, Victoria, Сар? Lazo, Pachena and Estevan 
was supplied by the International Telegraph Construction Co., of New 
Jersey. and consisted of the Shoemaker system. Fach set was of Lkw. 
capacity, and was covered by a guarantee, power being derived from a 
З н.р. Fairbanks-Morse gasoline engine. The masts, except at Point 
Grey, were 180 ft. high; at the latter place a standing Douglas fir, 
300 ft. high, was used (after being stripped of its limbs, and an occupied 
bald eagle's nest, 7 ft. 6 in. in diameter). | 

On the appointment of a new superintendent, an ex-Marconi man— 
Marconi sets having double the power (2 kw.) were added to the Shoe- 
maker sets at Cape Lazo, Victoria and Pachena. Supplement No. №, 
dated July 15, 1910, of the Berne List of Radiotelegraph stations. shows 
Shoemaker sets to be in use at Victoria, Pachena and Estevan. 

The article further states that * the tower at Triangle Island 620 ft. 
high, and the 180 ft. mast makes this the highest station in the world. 
This is liable to lead to а misconception, because 620 ft. is undoubtedly 
a rough (and outside) estimate of the height of the top of the mast above 
sea level as the island is some 300 ft. high, and the cost of a 620 ft, tower 
would be altogether inconsistent with the vote for these stations. 

I would add that the 1 kw. Shoemaker sets, at Pachena and Estevan. 
had a nightly range of communication extending from Sitka, Alaska to 
San Diego, Southern California. and could hear Honolulu. | 

The writer had local charge of the construction of five of the stations 
referred to. А. Н. MORSE, | 

Installer, United Wireless Telegraph Со. of New York. 

[We cannot truthfully express regret for having quoted from our 
esteemed Canadian contemporary in view of the fact that it has given 
Mr. Morse an opportunity of correcting us by means of this very 
interesting letter. In the early days of the telegraph incidents of 
the kind set out in Mr. Morse's letter were frequent, and it is quite 
a reminder of old times to read of the expedients adopted by the 
installers of wireless telegraphy to overcome natural difficulties— 
Ep. E.} 

А Reuter's messaze states that wireless communication was Suc 
cessfully established on Saturday last at Sheeps Head Bay aviation 
track, New York, from a moving aeroplane at a height of 500 ft. 


In his report on the trade of Iquitos (Pern) for 1909, Consul Cazes 
says the wireless telegraphy system is still rendering good service. 
but communication with Lima and Europe is often interrupted 
beyond Puerto Bermudez, whence messages go by overhead cable. 

The publie journals relate that preparations are reaching com. 
pletion for the erossing of the Atlantie Ocean by airship, driven by 
an American aviator, Mr. Wellman. This mighty effort is to be 
made towards the end of the current month of September, and if 55 
arranged that the airship is to be provided with a Marconi wireless 
telegraph installation and night signalling apparatus to enable the 
six persons who are to be accommodated on board to communicate 
with creatures on terra firma. The reported success of the exper! 
ment at the aviation grounds at Sheeps Head Bay, New York, have 
satisfied the parties concerned of the practicability of the proposal. 
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* Robertson and Osram °° Sports.—The fifth annual sports of the 
Robertson and Osram social and athletic club were held on Saturday 
last. 28 events were all keenly contested, and some fine sport, as 
well as amusement, was provided, the competition for supremacy 
between the employés at Robertson’s Lamp Works, the Osram Lamp 
Works and the General Electric Co. being very keen, the number 
of handsome and useful prizes offered helping in this direction. 
Much credit is due to the committee and other officials for the excel- 
lence of the arrangements and manazement generally. After the 
competitions, Mrs. C. Wilson, wife of the genial president of the 
club, presented the prizes, after which dancing on the lawn was 


indulged in. 


COLONIAL AND FOREIGN NOTES. 


Argentina.— The '* Review of the River Plate " states that Govern- 
ment has approved the statutes of the Compañia Hidro-Electrica de 


Tucuman. 

About а year ago Santa Fé Municipality called for tenders for the elce- 
trification of its tramways. Several proposals were received, but all 
were rejected. Fresh tenders have just been received, and it is stated 
that none of them are as advantageous to the Corporation as those pre- 
sented previously. 


Australasia.— The “ Australian Mining Standard” states that a 


deputation from Canterbury (N.Z,) recently waited upon the Prime 
Minister (Sir Joseph Ward) to urge that the Government should at 
once proceed with the Lake Coleridge hydro-electric power scheme 


for Christchurch, or that the Corporation should be allowed to do so. 

Sir Joseph Ward, in reply, said the Government had rightly 
changed its policy in the bill that would be considered this session 
regarding water power, because they found that in some places large 
sums were being made out of options before any work was done. If 
that were permitted it would mean imposing upon the people very 
high charges for power. The Government could provide water power 
ар а cheaper rate than any corporation, and they would not allow a 
superior body to have an opportunity of making an over-riding protit 
out of the business, Legislation on the subject would be put through 
this session. They would not, of course, spend the whole of the 
£500,000 in Canterbury. They had come to the conclusion that it was 
in the best interests of the State that the Government should control 


the whole of the powers for utilising water power from end to end of 


New Zealand. 

Wellington (N.Z.) city electrical enigneer (Mr. Stuart Richardson) 
reports that the Parsons 1,500 kw. turbo-generator at the Mercer-street 
station has been running continuously and has given complete satisfac- 
tion since the beginning of thia year. Mr. Richardson estimates that the 
machine will cffect a saving of nearly £3,000 per annum in generating 
expenses. The coal consumption has been reduced by 1,600 tons in the 
half-year (equal 25 per cent.). 

In the Tasmanian Legislative Assembly recently Mr. N. K. Ewing gave 
notice of a motion to advance to the municipalities of Huan, Lovett, 
Esperance and Kingborough moneys for the construction of an elec. 
tric[tramway from Hobart to Huonville, with branch into Kingston 
and connecting Huonville with Lovett and Geeveston, and for a line from 
Huonville up to the IIuon river to tap the available Crown lands, and 
that the committee have power to enter into a contract to take electrica] 
energy from the Complex Ores (Ltd.), or anv other company acquiring 
their rights. The Complex Ores company are already negotiating with 
the municipalities for electric lighting. 

Mr. A. H. Wood, electrical engineer, of Melbourne, has been engaged to 
report to the Yea & Mansfield (Victoria) Dairy Co. on a proposal to instal 
oes gas plant for operating electrical plant for lighting the company's 
works. 

The Electric Supply Co. at Hamilton (Victoria) are duplicating their 
plant by putting down a 100 н.р. engine gas producer plant and dynamo. 

_ Toora (Victoria) ratepayers are discussing a proposal to adopt electric 
lighting, Mr. A. H. Wood advises that the water power of the Agnes and 
1 о rivers (both within three miles) could be utilised for generating 
current. 

The Derwent Mfg. Co. is being formed to establish a hydro-electric 
plant on the Derwent river, near Hobart, Tasmania. Mr. H. J. Spencer 
кшш electrical engineer to the Hobart Gas Co.) is connected with the 

‘heme. 


Chili.—The “ Review of the River Plate " says the special com- 
mittee appointed by the Chilian Government to report on the pro- 
posed electrification of several of the State lines and which will 
shortly have finished its work, are in favour of electrification. 


Customs Decisions.—Electric tramrail filing machines driven by 
mechanical power can be imported into the Netherlands duty free. 
, Under the French Customs tariff porcelain insulators mounted on an 
Iron or steel stand are dutiable under 347 bis and 558 bis if the parts are 
separable (e., each part is dutiable separately), but if the parts are in- 
separable the whole pays duty at the highest rate applicable to any part. 

By coils of insulated metallic wire, under the heading of " electric 
and electro-technical apparatus " in the French tariff, is to be under- 
stond all coils of wire having an insulation, such as wire surrounded by a 
covering of textile threads, by a sheath of ribbon, trimming or tissue, by 
an insulating coating with a base of indiarubber of gutta or any other 
material, except uncovered (barc) metallic wires set in a bobbin of por- 
celain, glass or pottery, 
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Electricity in Mining.—At the recent mecting of the Tasmanian 
Copper Co. it was announced that the electric power plant on order 


‚13 оп its way from England, and that the foundations, &c., for the first 


unit are ready. ! 

Hydro-Electrie Works in Indía.—'* The Times " announces that an 
Indian company is in course of formation for the utilisation of water 
power (at Lanauli, in the Western Ghats) for generating electrical 
energy which would be transmitted to mills and factories at Bombay. 
The company is to have a capita! of 170 lakhs of rupees (£1,133,220), 
70 per cent. of which has been already subscribed. ‘The scheme is to 
furnish 30,000 H.P., with a reserve of 10,000 H.P., and possibilities of 
expansion to 50,000 н.р. It is stated that this will be the biggest 
industrial enterprise inaugurated in India, except the Tata Ironworks. 


Itaiy.— Application for a concession for the construction of an 
electric tramway from Bergamo to Albino has been provisionally 
approved by the Superior Council of Public Works. 


Japan.—The report of Mr. Е. Е. Crowe, commercial attaché to 
Н.М. Embassy (Tokio), states that imports to Japan in 1909 in- 
cluded machinery to the value only of £2,072,500, compared with 
£3,498,600 in 1908 (a decrease of 40 per cent.). 

This total included dynamos and motors £184,400 (£209,200) and other 
electrical machinery £121,800 (£170,600). Imports of telephones were 
£12,200 (£11,500), steam engines £72,000 (£180,300), gas, oil and hot air 
engines £39,100 (£08,700) and steam turbines £23,700 (£76,500), Ex- 
ports of machinery were valued at £183,600 (£234,500). The total im- 
ports for the year included £8,802,416 (£11,004,030) from the United 
Kingdom and £16,275.603 (£16.849,278) from the British Empire, the 
largest increase being India £6,651,453 (£5,035,612), compared with the 
United States £5.516,907 (£7,925,398), Germany &4.105.540 (£4,724,266) 
and France £567,449 (£535,574). Imports included insulated electric 
wire £191,500 (compared with £190,600 and £251,400 in 1908 and 1907), 
electric cars £115,200 (£47,200 and £57,000). 

One of the features of the year has been the activity with regard to 
water power schemes. There are already in many parts of the country 
small plants in operation supplying current to electric Jight and tramway 
companies. Of large hydro-electric undertakings, however, the only one 
which appears to be meeting with success is that of the Uji river, which is 
intended to supply Osaka. The other great consumer of power in Japan 
is the capital, Tokio, where there are five or more water power schemes 
under consideration. Two of these enterprises have been jointly under. 
taken by British and Japanese capitalists, but difficulties have arisen 
and it does not appear that either scheme is making progress. 

Another noticeable feature of the year, especially of its closing months, 
has been the boom in electric tramway and gas undertakings, more par- 
ticularly for the district round Osaka and Kobe and the south of Japan. 

In Novemoer, 1909, the revised laws with regard to patents, trade 
marks. designs and utility models came into foree. Already some satis- 
factory decisions have been given in trade marks cases which it would 
only have been possible to obtain with great difficulty under the old Jaw. 

Imports at Yokohama included submarine ard underground cables 
£7,230 (compared with £22.518 and £99,180 in 1908 and 1907), other 
electric wires £90.42] (£108,681 and £64,800), electric machinery £126,045 
(£181,551 and £134,370). steam turbines (German in 1909: British and 
U.S.A. in 1907-8) £6,464 (£22,571 and £21,690), steam engines (chietly 
British) £16,090 (£59,608 and £52,100), steam boilers (chiefly British) 
£9,152 (£34,052 and £48,980), gas and petroleum engines (chiefly British) 
£20,564 (£49,818 and £33,160). Exports of machinery were valued at 
£98,560, against £124,072 and £141,350. 

New Zealand Telegraphs.—The annual report of the N.Z Post 
and Telegraph Department for 1909-10 states that the working 
expenditure of the telegraph department was £411.296. 17s. 2d. 
(against £394,649. 19s. 6d. in previous year), which exceeded the 
reveaue by £16.786. 12s. 4d. 

The bureau (telephone) messages have во greatly interfered with the 
ordinary telegraphic work that telegrams have barely held their own. 
Telegrams transmitted were 7,846,890 (increase 421.197, ог 5-67 per 
cent.) and bureau (telephone) communications were 1,757,869 (against 
1,423,093). On March 31 last there were 10,901 miles of telegraph line 
and 34,788 miles of telegraph wire. Submarine cables within the 
Dominion were 368 knots. There were 291 telegraph and 1580 tele- 
phone offices open. New Zealand's proportion of the deficit of 
£60,887. 9s. 10d. on the 1908-9 (seventh) year's working of the Pacific 
cable was £6,765. 5s. ба. The estimated deficit for 1909-10 was £59,683, 
of which New Zealand's proportion is stated at £6,631. 

Seventeen new telephone exchanges were opened during the year, the 
number of subscribers increased by 2,104, and the total number of con- 
nections by 2,848. There are now 153 exchanges. The total number of 
connections is 29,681, compared with 26,833 in 1909. On March 31, 1910, 
there were 1,270 miles of telephone line and 35,233 miles of wire. New 
switehboards were installed at Te Aroha, Paeroa, Te Kuiti. Greytown, 
Kimbolton, Manaia, Opunake, Pahiatua, Waipawa, Waitara. Woodville, 
Picton and Kumara, and two sections were added to the Auckland 
exchange switchboard, increasing the capacity to 3,599. The central 


battery equipment which was brought into operation at Invercargill and 


Timaru in June, 1909, has given entire satisfaction to subscribers, besides 
greatly facilitating switching operations. At Hastings the conversion 
to metallic circuit and the installation of the central battery system are 
well forward. The conversion of exchange subscriber's circuits from 
earth working to metallic was completed at Auckland, Wellington 
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Wanganui and Christchurch. Preliminary steps have been taken to 
establish the metallic cireuit system at New Ply mouth, Feilding, Hawera, 
Palmerston North, Napier, Gisborne and Masterton. In August, 1909, 
the work of laying conduits to provide for placing the telephone 
cables in Auckland City underground was commenced. Over five miles 
of lead cable, representing 1,615 miles 74 chains of twin wire, have been 
drawn into the underground ducts in Wellington City. Arrangements 
are being made to immediately erect two copper wires between Wellington 
and Auckland for telegraph purposes by a new route on the main trunk 
railway line, which is much shorter than the existing routes. These wires 
will also be used during certain hours for telephonic purposes between 
the two cities. Between Auckland and Whangarei (126 miles) a tele- 
phone circuit was superimposed оп two telegraph wires with most satis- 
factory results. The two wires (Morse and telephone) between Nelson 
and Motueka have been utilised to form a trunk metallic cireuit with the 
Morse superimposed over it. A similar circuit has been arranged between 
Nelson and Waketield. Additional telephone circuits have been super- 
imposed over existing metallic circuits between Ashurst and Palmerston 
North, Masterton and Greytown and Masterton and Eketahuna: and 
Могае circuits have been superimposed over metallic circuits between 
New Plymouth and Waitara, Manaia and Opunake and Wellington and 
Levin. 


Norway.—It is intended to start electric smelting at Odda, in 
Hardanger, and an experimental electric stec! furnace constructed 
by Eng. Ab. Hiorth at Jósingfjord has produced a few tons of stcel. 
The electrical works were busy during 1909, and there has been a 
large export of telephones. 

Among the new industrial projects in the Bergen district electric iron 

and steel smelting must be placed foremost. Two processes have been 
tried in Western Norway—viz., the Heroult method (tried at some 
smelting works at Trondhjem) and the Grénvall process, and a company 
is being formed for the erection of clectric iron and steel smelting works 
near Odda, in Hardanger, the necessary electric power to be supplied by 
the Tysse Falls Co. 
‚ Work has been proceeding apace with the Bergen municipal hydro- 
electric works at Samnanger for supplying power for lighting and in- 
dustrial purposes in the city, which is at present dependent on steam- 
driven plant. The work includes the blasting of a water tunnel over 
2 miles long, and which, it is estimated, will take 2! years to complete. 
The power station will contain machinery of 35,000 n.r. Current will 
he generated at 7,500 volts, then stepped up to 40.000 volts for trans- 
mission to Bergen. The six cables are to be about 22 miles long. and the 
works are to be completed by the first half of 1912, at an estimated cost 
of About £200,000. 

А report. is current that the erection of zinc smelting works is con- 
templated at or near Odda and also in Romsdalen. 


Russian Trading Methods.-—In a recent report on the trade of 
Kharkoff for 1909 Mr. Vice-Consul C. Blakey deals somewhat fully 
with Russian trade methods. 

Mr. Blakey states that the usual advice cf trade journals to. British 
exporters to adapt themselves to keal conditions by giving metric 
measures, prices in roubles, Russian, German or French correspondence 
and catalogues is of first importance in the smaller trades, and even 
the experienced commer.ial traveller is not in every case the all-powerful 
trade factor, and he can often be .eplaced by local commission agents. 
I do not mean (says Mr. Blakey) that commercial travellers are of little 
importance. Thus, for instance, machine tools are frequently sold by 
travellers, and I should say that in 1909 in the Alexandrovsk manu- 
facturing district alone the increased demand for agricultural machinery 
will have brought orders to the amount of about £10.000 to the travelling 
representative of a Berlin tool merchant. In this case personal ac- 
quaintance and the patriotic views of the German manufacturers. will 
have assisted to get the orders placed in Germany. 

But the trade in which the United Kingdom should be particularly 
interested, and of which the British manufacturer might gain a larger 
share, the engineering business, is held by the Germans on a much 
sounder method, by thorough commercial and technical knowledge, by 
strenuous energy and financing. In face of a heavy tariff, and against 
the competition of exccllently equipped Russian engineering works, they 
continue to supply machinery which, though of high quality, is probably 
neither cheaper nor better than the British. In electrical engineering, 
cranes, lifts, transporters. machine tools, pumps, steam, gas and oil 
motors. flour milling machinery, they have a well-established reputation. 
Some of the firms have their own branches in Russia. with commercial 
and technical staff ; they build factories in Russia or have understand. 
ings with some Russian works for the supply of cert^in parts of the 
machinery or of the contracts that cannot he profitably imported : they 
have experienced agents with their own assistant engineer and a staff of 
experts ready to submit plans and estimater, and. where necessary, to 
take over the erection ; they will keep ready in Russii a stock of machines, 
such as pumps or dynamos, and get orders, say, for emergency work jn 
mines, because they can supply more promptly than the Russian manu- 
facturer. Other machines, such as oil or gas engines. they can generally 
supply promptly from Germany, and finaily they are ready to give credit 
and guarantees. It wants a large trade to justify such expenses, and any 

attempt on these lines by a single firm, whose goods are not known here, 
is sure to be a failure. But what is beyond the power of a single firm 
may be within the reach of a combination. Comparatively few of the 
large engineering works have engineers that understand English. German 
is more frequently needed. Where, however, any special machinery is 
offered, which is likely to find a more genera! sale, and, therefore, requires 


ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating t 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important place 


abroad, is now ready, and can be obtained complete in handy book 


form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included 


advertising, the advertisement should be in Russian, as it will probably 
be read by foremen, А good translation and clear type is wanted. — 

Dimensions of machinery are best given in metric measure, though 
English inch measure is still frequently used in Russia, and is generally 
understood. -Many factories still work to the English inch, but in the 
technical high schools metric standards are used. The Russian official 
measure of length is the arshine (28 English inches) or the sazen 
(7 English feet) used in the wood trade in building, &c. The Rusia 
ропа is the commercial standard of weight, and even to the modem 
Russian engineer comes more natural than the kilogramme. 

In attempting to trade with Russia two difficulties must be faced; the 
first difficulty is that railways and Government works, the institution 
that use the bulk of al! engineers’ products, are forced by law to purchase 
exclusively Russian-made goods~-from a file to a main engine. Exep 
tions are only made when unavoidable, but rarely on account of price o 
of quality. The second difficulty is that trade must be done in face of an 
apparently prohibitive tariff. Notwithstnding this protective tarif. 
Russian works manufacturing machine tools and engines are not prosper. 
ing. Many have closed down, others work with a chronic deficit in ths 
department. The reason is partly to be found in the inexperience ef the 
designing engineers, partly because the necessary high standard of work- 
manship is so far unattainable, but more particularly because of tbe 
limited and irregular demand, which prevents repeat orders or the in- 
troduction of more modern designs except by changing costly mock 
before they are depreciated hy use. Machine tools that require a high 
grade of workmanship, or of which the weight is small ая compared with 
the workman’s wage put into it, or machines which are being constantly 
improved, or for which repeat orders are not to be expected, are unlikely 
to be made in Russia. But all these machines should be made as ШМ 
as is possible consistently with their efficiency, and in every case the 
quotation should be made without such of the more massive parts that 
can he earily made after its arrival in Russia. Thus, engines аге purchas 
without flywheels. oil engines without bed or silencer, lifts without 
counterweights. For these parts drawings and, if necessary, templates 
or gauges are supplied by the manufacturers. M 

Every quotation should contain (besides an advertising desctiptlon) 
price and terms of payment, also net and gross weights and shipping 
dimensions, to enable the prospective purchaser to calculate the cot. 
This is very frequently omitted, and самая avoidable correspondence 
and delay. Prices are generally given f.o.b. British port (preferably Hull, 
since it 18 only from there that there is a regular steamship service 10 
Raltic and Black Sea ports. In dealing with firms that are not used to 
custom-house business, it will be better to give the price free on rail at 
the Russian port and also to arrange with the custom-house and shipping 
agent. German firms frequently quote free (duty paid) delivered to 
customers’ Inland station. 

In the matter of credit, easy terms of payment very distinctly piu 
trade in Russia. Ready money is not plentiful, and a sale can often 
made on credit, where the demand for net cash would put the order out 
of question. This does not refer quite so strictly to large machinery for 
engineering works (though even here it is frequently necessary) as 1t does 
to dealings with agents and more particularly with those refe y 
above. In every case a strict inquiry into the character and Lain 
standing of the purchaser ia necessary. If this is done, and hea 
department is in the hands of a man experienced in Russia, I pan t | 
money is as safe in Russia as anywhere. 1 know importers that к 
very large credit trade in Russia and whose bad debts for any one Я 
do not amount to 1 per cent. of the turnover. [т 

Small machine tools that find а regular sale amongst the sma E 
factories, on estates, &c., are best handled through the medium of whe 
sale importers and shops that. specialise in the sale of technical artic е 
Such importers are found in commercial centres, particularly in js be 

Far better than an importing agent or a casual traveller wou : 
opening of a sales office, say, as а limited company, in one of the PAR 
best т Moscow, that would combine the interests of a group of B | уй 
manufacturers, be financed and controlled by thes? and mana ч a 
man of trust and experience. The financial arrangement, distr үн 
of expenses and profits could be managed, if only a number of Pane 
turers were convinced that the trade сап be done, The group wel ite 
to cover such specialities as high-speed steam, turbine, gas and ойе е 
alist of specialities in modern machine tools, also flour milling and fo = 
machinery, pumps, emery grinders, &с. 1t should not be Bes 
have а stock of machines or exhibition stores in Russia. Such à tail 
office could be relied upon to do a trade and to look after the ns 
the manufacturers far more satisfactorily than an agent. А num that 
foreign manufacturers have branches in Russia, but they аге n 
class of manufacturers whose trade demands the assistance of Diy ating 
engineers, such as the equipment of flour mills, electrica: ar шр 
engincering, transporters or aerial railways and such. They V! M" 
plans and estimates and superintend the erection. In some sats es vil 
instance in electrical engineering or light railways, such branc is 
work in conjunction with a Russian factory, which supplies those P 


| of the contract which cannot be imported. 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bexhill.—For the year ended March 31 the income of the elec- 
tricity department was £10,244, including £6,789 from the sale of 
current by meter (an increase of £354) and £2,948 from public lighting. 

The total expenditure was £5,158 (increase £44) and gross profit was 
£5,086 (increase £445). Interest (£1,837), instalments of principal 
(£2,390) and depreciation (£236) came to £4,462, leaving net profit 
£624 (against £536 in 1908-9), out of which £220 was expended on meters 
and £435 on public lighting. The units sold were 562.150 (against 
558,137). including 393,178 to private consumers , 1,056 by private con- 
tract and 167,916 for public lighting. There are 53 ares and 368 incan- 
descent pillars for street lighting, and the total maximum supply de- 
manded was 474 kw. The total capital expended is £68,625, an increase 
of £4,459. The working cost was 2-24. (against 2-194.) por unit and the 
total cost 4-14. (against 3-86d.), and the cquivalent of 43,350 8 ep. is 
connected (against 40,101). 

Cleckheaton.—'l'he total income of the electricity department for 
the year ended March 31 was £4 532 (against £4.557 in 1908-9). 

Total expenditure was £2,789, including £2,082 cost of generation, and 
gross profit was £1,743. Interest оп loans absorbed £776 and sinking 
fund £981, leaving a deficit of £14, againsi a profit of £51 in previous year. 
The total capital expenditure is £28,352. an increase of £1888. The 
works cost ver unit sold was 0-74d. (0-74d.), and the total cost (including 
capital charges) was 1:62d. (against L5ld.). The equivalent of 17.479 
8 c.p. lamps i» connected (against 11.102 8 с.р. and there are 88 motors 
(of 380 н.р.) against 52 motors (of 190 н.р.). The total maximum load 
was 500 kw. (209 kw. lighting and 300 kw. power), the same as in 1909. 
The number of units sold was 668,812 (against 716,443). including 52,723 
for private lighting (against 49,709), 225,270 for power (against 290,183). 
381,383 for traction (against 372,323), and 9, £36 for street lighting (against 
3,928). 

In the report accompanying the accounts it is stated that £164. 12s. 
was charged to the department for the use of refuse for raising steam, 
compared with £253. 143. 9d. last vear, which was for two years’ supply. 
The increase in thc lighting and power consum: rs was well over the aver- 
age, but the majority ef the new consumers were connected during the 
last quarter of the year. 

Doncaster.—The revenue of the electricity department for the 
year ended March 31 was £10.435, including £9,885 from the sale of 
current by meter for lighting and power and for traction. 

Working expenses were £5,491 and gross profit £4.945. Interest on 
loans came to £1,515 and sinking fund instalments to £1,940. and after 
providing for amount added to sinking fund to make good deficiency in 
interest (£299) the balance (£1,223) was placed to renewal fund. ‘The 
capital expended is £64,501, an increase of £1,615 over 1909. 

Prathe receipts of the tramways department for the past усаг were 
£14,962, and the total revenue 415,172. The total working expenses 
were £11,186, leaving £3,986 to meet interest (£2,666), sinking fund 
instalments (51.240), amount added to sinking fund (£265) and bank 
interest (£81), showing a deficit of $135. The capital expended is 
£91,395, an increase of 64,753. 3.411.522 passengers. were carried, and 
488,261 car-miles run; the pereentage of working expenses to receipts was 
73-7; the total number of units used was 602,045 or 1:22 per car- mile. 

Glasgow.—The 18th annual report and balance-sheet of the 
municipal electricity undertaking for the vcar ended May 31 last) 
were recently presented to and adopted by the Corporation. 

Gross revenue amounted to £245,960 (including £234,369 from sale of 
electric current by meter and £11,591 from public lighting). Working 
expenditure was £105,438, leaving £140,522. Out of this sum interest 
(£57,381) and sinking fund (£39,475) were paid. From the balance 
(£43,666), depreciation (at the rate of 4 per cent. upon the gross capital 
expended) absorbed 243.475, leaving a surplus of £191 on the year's 
working, against a deficit of £3,545 in 1908.9. The capital expended 
during the year was £96,707 and the total capital expenditure (less 
depreciation) stands at £1,853,434. 

The committee recommend that the present rates of charging for 
current be continued, though a scheme is under consideration whereby 
domestic consumers may get a supply of energy from the lighting circuits 
for cooking, heating and other domestic purposes at а lower rate than 
the charge for lighting. the cost of separate wiring being avoided. 

During the past year, 34,742,853 units of electrical energy were sold 
to private consumers (compared with 32.736.058 in 1908-9), including 
15,087,680 units for lighting and 19,655,173 for power and heating. 
The number of consumers was 19.489, against 18,158, an increase of 
1.331. or 7-33 per cent. The total number of motors was 4,851 (of 
32.018 H.P.), against 4,992 (of 29.505 н.р.). There are 837 are lamps 
and 24 incandescents for street lighting. The equivalent of. 1,759,120 
8 c.p. lamps is connected, against 1,637,187. The average number of 
units consumed by private consumers was 20-63 per lamp, against 21-17. 
The maximum load was 21,719 kw., compared with 21,585 kw. The 
extension to the boiler house at Port Dundas station has been com- 
р m а 1,000 kw. motor-generator has been erected at the Spring- 
bcn: ub-station, Six miles of feeders and 5 miles of distributors have 
cen laid on the north side and four miles each of fecders and distributors 
2 uh side of the river during the past year. | The total statutory 
КА - Are per unit sold was 1:334. per unit (against 1:364.) and the 
tal cost (including depreciation was 1-614. (against 1-73d.) 

Portsmouth.—The accounts of the electricity department for the 
past year were submitted to the Council last week. 

Coun. FOSTER said it was proposed to allocate £1,500 out of the profits 
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in relief of rates. He explained that during the year £900 had been spent 
out of revenue upon works which should be charged to capital account. 
The old machinery was being kept as a reserve in case of breakdown. 
The reduction of revenue was due to a reduction in the charge for public 
lighting. and to the extended use of metal filament lamps. The averago 
income per unit sold was 3-14d., compared with 3-26d. 

"oun. MACTAVISH attacked the proposal to allocate а sum for the relief 
of rates. The sum, with the tramway grant, represented а 114. rate. 
He thought the committee should bring the light to the reach of the small 
householder. 

Coun. STOBIE asked the Town Clerk if the surplus could not be distri- 
buted amongst the consumers. He did not see why those who had not 
contributed to the surplus should benefit. by it. 

The Town CLERK replied that the application of the money received 
was prescribed by Act of Parliament, and could not be dealt with in 
the manner suggested. 

Ultimately, the accounts were passed. 


Redditch.— The accounts of the electricity department for the year 
ended March 31 show capital expenditure £41,642 (increase £1,597), 
and £8,824 has been repaid out of £10,366 borrowed. 

Revenue was £5.825 (increase £283), working and general expenditure 
£4.710 and gross profit £1,115 (against £215 in previous year). Interest 
and instalment of loans and balance brought forward (£451) required 
£3.133. and to meet this £1,750 has been taken from general district rate 
and £268 carried forward. Works costs were 1.204. per unit (compared 
with 1-44d.), and total coats, exclusive of capital charges, 1.364. (1-60d.). 
Consumers connected are 682 (increase 119), with 41.215 equivalent 
8 c.p. lamps (increase 3,863). Units sold and used at works were 770,702 
(increase 39,881). 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is READY, price 15s., post 
free іп the United Kingdom, 153. 9d. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been сот. 
pletely revised. The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a haniy 
form. These are included in the того Big Blue Book, 
making it the most complete work of the kind ever 
published. 


—— ae m а Ř—_Ă o o M te ok 


TENDERS INVITED. 

ALDERSHOT District Council invite tenders for supply of one 
chain grate mechanical stoker to be delivered and fixed at their 
electricity works. Further particulars and specification from the 
electrical engineer (Mr. К. Garside), and tenders to the Clerk to the 
Council (Mr. W. Е. Foster), Municipal Buildings, Aldershot, by 
6 p.m., Tuesday, Sept. 6. See also an advertisement. 


Tenders are invited up to Oct. 5 for the supply of 5,000 porcelain 
insulators to the Postmaster-General’s Department in New SovTH 
Wares. Tender forms and specifications from the Commonwealth 
Office, 72, Victoria-street, London, S.W. See advertisement. 

Tenders are invited for supply of telegraph and telephone cable 
(schedule No. 284) and insulators (schedules Nos. 373 and 374) to 
the Postmaster-General’s Department, VICTORIA. Tender forms at 
the Commonwealth Offices, 72, Victoria-street. London, S.W. See 
also an advertisement. 

Tenders are invited up to noon Oct. 17 for the supply of telegraph 
and telephone instruments and material (as per schedules 1 to 9) to 
the Postmaster-General's Department in 'TAsMaNIa. Tender forms 
and specifications at the office of the High Commissioner. 72, Vic- 
toria-street, London, S.W. See advertisement. 

LITTLEBOROUGH District Council invite tenders for the supply and 
delivery of alternating-current (single and three-phase) electricity 
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of construction at Khanka. Specifications from the Chief of the 
Administrative Service, Ministry of Public Works, Cairo. Stamped 
paper for tenders is obtainable from Mr. A. L. Webb, Westminster, 
S.W. Tenders by noon Oct. 20. Legal domicile at Cairo is necessary 
in the case of this contract, and to obtain temporary domicile British 
firms must, before electing such domicile, formally advise the Consu- 
late at Cairo of intention to do so, formally authorise the Consulate 
on their behalf and inform the Consulate of the address to which 
documents should be forwarded. 


The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work: 
ing of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be seen at 
73, Basinghall-street, London, E.C. 


Mostar (Austria-Hungary) municipality will receive tenders until 
Oct. 1 for the installation of electric generating plant. 

Tenders are required for supply of machinery and tools intended 
for the workshops of the Directorate of Hydraulic Works, Buenos 
Aires. Tenders to Dirección General de Contabilidad, Brexos 
AIRES, by 3 p.m. Oct. 10. 


Tenders will be received at the Junta Económica (Dirección del 
Material), Valparaiso, until 2:30 p.m. Sept. 30 for supply of three 
dynamos and searchlights and machines and tools for the naval station 
at TALCAHUANO (Chili. Particulars from the Junta Economica. 


meters, Specifications and forms of tender from the clerk to the 
Council (Mr. Geo. H. Wild). Specifications may be seen (but not 
obtained) at the offices of the consulting engineers (Mesers. Hawtayne 
& Zeden), 9, Queen-street-place, London, E.C. Tenders, addressed 
to Mr. Wild, Council offices, Littleborough, by Tuesday, Sept. 13. 


By command of the PosrMASTER-GENERAL tenders will be received 
until noon, Monday, Sept. 26 for supply of Swedish, Norwegian, 
Finland or Russian red fir telegraph poles to be delivered at certain 
ports in the United Kingdom. Forms of tender from the Controller 
of Stores (Mr. G. Morgan), Stores Dept., G.P.O., 17-19, Bedford- 
street, London, W.C. 


The PostMASTER-GENERAL also requires tenders (by noon Sept. 26) 
for creosoting, &c., telegraph poles. Forms of tender, &c., from 
the Controller of Stores, 17-19, Bedford-street, London, W.C. 

MANCHESTER Electricity committee require tenders by noon 
Sept. 8 for the supply of 1 84. in. single conductor paper-insulated 
cable. Specifications, &c., from Mr. F. E. Hughes, Town Hal, 
Manchester. 

The directors of the Powell Duffryn Steam Coal Co. (ABERDARE) 
invite tenders for stores, including electrical goods. "Tenders to 
London office (101, Leadenhall-street, E.C.) by Sept. 12. 


Hackney (London) Council want tenders by 7 p.m. Sept. 15 for 
extension of main switchboard. Specification from ‘Town Clerk, 
Town Hall, Mare-street, N.E. 


PoxTYPBRIDD Council want tenders by Sept. 5 for supply of 1.4. 
rubber-insulated cables with lead or fireproof covering. Specification 
from the generating station, Treforest. 


Mountain Азн Council want tenders by 10 a.m. Sept. 12 for 12 
months’ supply of electrical stores. Forms of tender, &c., from the 
Electrical Engineer. 

SALFORD Corporation invite tenders for supply and delivery of a 
vertical steam-feed pump. Tenders by noon Sept. 12. 


Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone insulators to the Postmaster-General's Department in 
all the States of the Commonwealth of АсзтвамА. "Tender forms 
at the Commonwealth Offices, 72, Victoria-street, London, S.W. 


Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone material to the Postmaster-Generals Department in 
Victoria. Forms of tender, &с., from the Commonwealth Offices, 
72, Victoria-street, London, S.W. 


Tenders are invited up to Sept. 27 for the supply of electric lamps 
to the Postmaster-General’s Department in VicTORIA. Forms of 
tender, &c.. from the Commonwealth Offices, 72, Victoria-street, 
London, S.W. 


Tenders are invited up to Sept. 20 for the supply of telegraph and 
telephone material to the Postmaster-General's Department in 
VicTORIA (Australia), Tender forms and specifications from the 
Commonwealth Office, 72, Victoria-street, London, S.W. 


Tenders are invited up to Sept. 7 for supply of battery material and 
glassware to the Postmaster-General’s Department in QUEENSLAND, 
Tender forms and specifications from the Commonwealth Offices, 
72, Victoria-street, London, 8.W. 


Tenders will be received (up to 3 p.m. Sept. 13) by the Deputy 
Postmaster-General, MELBOURNE, for supply of 8,510 telephones. 
Local representation necessary. 


The Deputy Postmaster-General. Зурхех (N.S.W.), invites ten- 
ders (until 2:30 p.m., Oct. 5) for supply of 5.000 porcelain insulators, 
Local representation necessary. Specifications, &c., from 72, Vic- 
toria-street, London, S.W. 


Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z., up to noon Рес. 15, 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (near Christchurch) and Bluff. 
Specitication, conditions, &c., at the office of the Superintendent of 
Electric Lines, G.P.O., Wellington, and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W., and also from Messrs. 
R. W. Cameron & Co., 23, South William-street, New York, and Mr. 
H. Stephenson Smith, 244, California-street, San Francisco, Cal. 
Tenders must state the name of the country in which the apparatus, 
&c., will be manufactured. 


The Calcutta Eleetrie Supply Corpn. is prepared to receive 
tenders for supply. delivery and erection at their Cossipore station 
and sub-stations, CALCUTTA, of motor-generators, turbo-alternators 
and condensing plant. Copies of specifications, drawings and general 
conditions from the secretary (Mr. Francis К. Re2ve3), Salisbury 
House, London Wall, E.C., to whom tenders by 10 a.m. of Sept. 19. 


The Ministry of Public Works, Cargo, require tenders for electrical 
installations and refrigerating plant for the lunatic asylum in course 


TENDERS RECEIVED AND ACCEPTED. 


Morecambe Council received 16 tenders for supply of feeder pillars. 
and that of Boydell & Son was accepted. For the supply of are lamp 
carbons 14 tenders were submitted, and the contract was let to 
G. Hill & Co. 

Walthamstow Council have accepted the following tenders:— 
Hurst, Nelson & Co., six car bodies (with spring fenders), £1.86. 
and trucks £426; Brush Co., electrical equipments, £1,684; Bart- 
lett & Sons, weighbridge, at £112. 


Brighton Corporation have accepted the tender of Richardsons. 
Westgarth & Co. to supply pipes, valves, &c., to connect up the соп: 
denser of the new turbine (now being supplied by them) with Shore- 
həm Harbour, for £870. 


Bolton Electricity committee have accepted the tender of Newton, 
Chambers & Co. for a feed water tank. 


The tender of J. T. Foggo has been accepted for wiring the new 
schools at Batley Carr, Dewsbury, at £100. 


Dundee Corporation have accepted the tender of J. С. Keay for 
fitting up 500 electric stairlights at £323. 


Pooley & Austin’s tender has beea accepted by Battersea (Londen) 
Council for a new feeder switchboard. 


Ulverstone (Tasmania) Council have accepted the tender of Sulh- 
van & Ashman (at £4,417) for supply and erection of a Babcock & 
Wilcox boiler, 80 н.р. Allen high-speed engine and 50 kw. generator, 
with booster and balancer (made by General Electric Co., Sweden). 
switchboard and battery of Tudor cells. 


Commonwealth Tenders.— The Postmaster-General's Department. 
Melbourne. have accepted the tender of Siemens Bros Dynamo 
Works for 1,640 tubular iron poles. as follows :— 
600 р. 128, with two side plates, length 24 ft. (at £2. бз. each), 432 Ui 
length 96 В. (£2. 193. 3d. each}, 280 ditto, length 28 ft. (££. 18s). P" 
poles, with steady plate and bog plate, length 24 ft. (£2. 10s.), 10% ditt". 
length 26 ft. (£3. 4s. Зал, and 70 ditto, length 28 ft. (£5. 3s. Sd.). 
The Victorian Railways Department have placed an order Wl 
Railway Signal Co. for 40 electric staff instruments at $1,526. 


Turbo-Pump and Turbine Contracts.— Messrs. Jens Orten- Bown! 
& Co. have recently received orders for ‘‘ Victoria " turbo- pum) 
of the automatic balancing type, including ҮП, 

One pump to deliver 390 gallons per minute against 98 ft. hea e 
the Delta (B.C.) municipality. one pump to deliver 600 gallons per ne 
against 60 ft. for Messrs. Takata & Co., Japan; one pump to ! D 
125 gallons per minute against 196-5 ft. head for New Zealand i 
ment railways; and two pumps each to deliver 250 gallons pe AR 
against 184 ft. head for the Hydro- Electric Commission. Preston i fie 

Water turbine plant orders include one unit of 250 H.P. al = is 
Soma Denki, and one turbine of 165 н.р. at 165 ft. for the ub | 
Light Со., Japan (through Messrs. Dick, Kerr & Co.) ; one of 28 V. nit 
Messrs. J. Hardie, Glasgow; onc Bóving patent oil pressure Pi : 
for the Hachinoche Hydro-Electric Co., Japan; one turbine of E jo 
at 165 ft. for the Motomiya Light Co., Japan (through Messrs. pic ае 
& Co.): one turbine of 135 н.р. at 61 Я. head for South Falls. Са p 
two turbines of 565 н.р. at 27 ft. head, complete with Bóving P 
governors, for Farnham, Quebec. 
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! BUSINESS NOTICES. 

The Calcutta branch of Messrs. Crompton & Со. has been removed 
from 99, Clive-street to 13/1, Clive-row. 

The works of the British Electric Calibrated Fuse Co. have been 
removed to Luton, Beds. Telegrams, Fuses, Luton ; telephone, 278. 


As the lease of their Chelsea works has expired, the Cowper-Coles 
Galvanizing Synd. have secured larger works at Stratford, known 
as the Magnet Galvanizing Works, Bow Bridge, E. 

The Smoke Consumption Synd. (Ltd.), which controls the Cowper- 
Coles patents for the consumption of smoke, has erected a plant at 
Willesden for the manufacture of its “ Caloriser" bricks. The 
syndicate is applying the caloriser bricks to water-tube as well as to 
Lancashire and Cornish boilers. 

Messr& Thos. E. Noakes and Thos. W. Dickson have acquired 
the goodwill of Thomas Noakes & Sons (Ltd.), including all the 
designs, drawings and patterns of up-to-date boiler and engine 
fittings and other specialities. and they will continue the business in 
future as Thomas Noakes & Sons, The new offices and warehouse 
are at 16, Whitechapel-road, E. 

' Plant for Sale.—Northampton Electric Light & Power Co., 
Northampton, advertise for sale two exhaust steam feed water 
heaters and two battery charging boosters. 

Patents Development.—' The owners of patents No. 23,501/1899, 
relating to '' Improvements in vacuum table lighting," and No. 
12,582/1902, relating to an '' Improved system of electric lighting," 
desire to negotiate with electrical engineers with the view of granting 
licences. Information from Messrs. Lloyd Wise & Co., 46, Lincoln’s 
Inn Fields, London, W.C. 

The proprietor of patent No. 19,979/1904, for '' Improvements in 
magnetic wheels or electromagnetic motors " desires to enter into 
arrangements by way of licence or otherwise for exploiting and work- 
ing same in this countrv. Apply to Messrs, Haseltine, Lake & Co., 
7 and 8, Southampton-buildings, London, W.C. 

“The Journal.’’—Part 203 of the '' Journal" of the Institution 
of Electrical Engineers is now ready, price 5s. Particulars of con- 
tents are given in an advertisement. | | 

Textile Institute Journal. Ме have received a copy of the first 
number of the ** Journal of the Textile Institute," which gives par- 
ticulars of the movement for the formation of the Institute and of its 
inauguration in Manchester in April last. The number also gives a 
list. of the officers, committees. foundation members, &c. 

* Osrams ” in a Synagogue.— The following is from a recent issue 
of the** Jewish World," and shows how far reaching is the popularity 
of the metal filament lamp. The Jewish fraternity are more than 
ordinarily conservative in regard to the introduction of modern ideas 
into their places of worship, but at Bradford the tempting claims of 
“ Osrams " have broken down all barriers to the march of progress. 
This is, the Gencral Electric Co. inform us, the first instance in this 
country of a synagogue being illuminated [by metal filament lamps. 

An installation of electric light has recently been added to the Bradford 
Synagogue, consisting of three six-light. electroliers, carrying 50 c.p. 
“ Osrams ` in the body of the synagogue and two seven-light " Osram ” 
candle lamps on the Menoroth, on the two sides for the holy are, besides 
lamps in the organ loft and the two schoolrooms. They were lighted for 
the first time on Shevuoth, and proved a great success. The whole of the 
expense was defrayed by Mrs. Von Halle, in memory of her husband, who 
died last winter. 

* Sistoflex ° Pressspahn.—Messrs. Spicer Bros., 19, New Bridge- 
street, London, E.C., will forward a sample of their registered ** Sisto- 
flex " Prossephan to anyone sending thcir trade card. Upon the 
face of this sample are printed particulars of the sizes and thicknesses 
in which the material is supplied for electrical insulation. The firm 
holds possibly the largest stock of Presssphan in London, The 
sample which is being sent out is fitted with a hanger to be hung up 
for easy reference. Particulars are also given of other insulating 
materials, such as varnished cloth, paper, tapes, vulcanised fibre, 
defiance insulation ( Leatheroid ), pure manilla and red rope papers 
which this firm supply in high class qualities and at low prices. 

The British Association.—The Great Central Railway runs a series 
of fast trains every day to Sheffield, some of these being non-stop 
until reaching that station. The fact that the British Association is 
this ycar meeting at Sheffield will give this information additional 
interest to many of our readers. The best trains from Marylebone 
аге 8:45 and 10:0 a.m. апа 12:15, 3:15 and 6:20 p.m., and returning 
to Marylcbone from Sheffield 8:50 and 11:21 a.m., 3:27 and 6:21 p.m. 
(These have restaurant cars.) 

Encyclopedia Britanniea,— The University of Cambridge has 
acquired the copyright of the Encyclopedia Britannica, and is 
about to publish. at the University Press, an entirely new (eleventh) 


edition. А pamphlet issued by the syndics of the Cambridge . 
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iversi i i ich have led to this 
University Press explains the circumstances which have led to t 
new а in widening the educational labours of the University. 
The new edition has been constructed and will be published as 8 
whole. There will be an India paper as well as an ordinary paper im- 


pression. : 
CATALOGUES, &oc. 


G.E.C. APPARATUS.—From the General Electric Co. have come 
a number of pamphlets dealing with their specialities. These 
include the new Butt arc lamp described in last week's ELECTRICIAN, 
the “ Salford ” type ironclad switchgear, Witton switches of various 
kinds, and oscillating fans suitable for running on either direct or 
alternating current. 

Архи, Morors.—The Adnil Electric Co. have sent us a list in 
which are given particulars of motors from 3 to 68 н.Р. and dynamos 
from 2-5 to 48 kw. Much useful descriptive and technical informa- 
tion regarding these machines is given in the pages of this catalogue. 
Particulars are also to be found regarding motor generators, flexible 
couplings and other similar accessories. 

THERMOMETERS.—Engineering Supplies (Ltd.) have ready a 
pamphlet illustrating and describing various types of industrial 
thermometers, 

ELEcTRIC Driving or ROLLING Милз. —Ме have received from 
the Allgemeine Elcktricitiits-Gesellschaft (Berlin) a list in which 
details of various rolling mills equipped by the company with the 
electric drive are given. Besides some impressive figures, illustra- 
tions showing the type of plant employed are also furnished. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The trustee (Mr. F. C. Brogden, 10, Bank-street, Lincoln) in the 
bankruptcy of Saml. Emerson Smith, electrical engineer, formerly 
trading at 271, High-street, Lincoln, has been released. 

The trustee (Mr. Е. Barlow, 1, Berridge-street, Leicester) in the 
bankruptcy of Wm. C. Ellis, electrician, Applegate-street, Leicester, 
has been released. 

A first and final dividend of 3s. will be payable on Sept. 6 at 12, 
Cherry-street, Birmingham, to creditors of Herbt. J. Burdett, elec- 
trical engineer and contractor, 16, Regent.street, Rugby, and 32, 
Earl-street, Coventry. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Мотв. —T he undermentioned Applications (except those marked t) are по? open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed. 


June 3, 1910. 

13,453 RANKIN. Electric controlling and regulating apparatus. 

13.476 МсСвосн & McGEocH & Co. Electric switches. 

13,481 Hirst & Coates. Insulating device for electric lamp-holders. (Addition to 
No. 17,101,09.) 

13,489 Rimincton. Carbon holders for arc lamps.* 

13,502 AxT.-GEs. Brown, BovERI ЕТ Ск. Driving dynamo-electric machinery. (Date 
applied for, 22:6,09.)*t 


13.518 В.Т.-Н. Со. (С.Е. Co, U.S.) Arclight electrodes. 

13,519 В.Т.-Н. Со. (G.E. Co., U.S.) Fittings for electric lamps. 

13.520 В.Т.-Н. Со. (С.Е. Co., U.S.) Controlling devices for electric circuits. 
13,521 В.Т.-Н. Со. (С.Е. Co., U.S) Electric motor control systems. * 


June 4, 1910. 
13,525 Parsons & BALL. Electromagnets and armatures. 
13,528 Mour. Arc lamps. 
13,535 RipiNGS. Arc lamps. 
13,572 Curtis, MACKLEY & ADAMS МЕС. Co. Starting switches for electric motors. 


June 6, 1910. 
13,643 e Combined braking and starting apparatus for electrically-propelled 
vehicles. 
13,646 SucHosTAwER. Electric traction on the induction system. 
13.655 BEARD, TOWNSEND & Wray. Electric fittines, wirings and the like, 
13,662 Bouvr. (Walter А. Crowdus, U.S.) Electromagnetic devices.* 
13.669 Cowper-CoLes. Electro-deposition of iron. 
13,672 Siemens Bros. & Co. & DigsELHorsT. Electrical conductors.* 
13.676 Creasey. Insulating electric cables and apparatus therefor. 
13,694 B NR (С.Е. Co, U.S.) Electrical transformers, (Addition to No. 
. } ` 
13,704 HamıLTON & FERRANTI. Electrical time switches. 
13,709 Routin. Regulating dynamos.* 
‚ June 7, 1910. | 
13,739 НЕВогр. Primary batteries. (Date applied for, 8/7/09.)*t 
13,765 Siemens & HarskE Акт.-Сеѕ. Operating appliance for photoeraphing and 
examining by means of Rontgen rays. (Date applied for, 19/6:09.)* t 
13,823 В.Т.-Н. Co. (С.Е. Co., U.S) Alternating-current motor-control systems, 
13,828 Lance. Portable electric lamps. (Date applied for, 28,2/10.)*t 


June 8, 1910. 
13,843 DEAN. Protected or armoured electric switch fuses. 
13.889 TavroR. Methods of limiting the flow of current оп a short-circuit. 
13,946 B.T.-H. Со. (С.Е. Co., U.S.) Insulatine material. 
13,947 Торо. Track brakes for tramway cars or like vehicles. 
June 9, 1910. | 

13,961 & 13.962 ELectric Construction Co. & PENsABENE. Resistances in connection 
ja oes Bus CURE induction motors. 

; IEMENS ALSKE AKT.-Ges. Receiving and registering appliances for electric 

signals. (Date applied for, 26/8/09.) *T P 
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14.009 Watt. Calling apparatus for telephones and the like. | | 
14,024 ALLGEMEINE ELEKTRICITATS-GES. Alternating-current dynamo-electric machines 
of the commutator type. (Addition to No. 23,288,02. Date applied for. 


19/6/09.) *T 
June 10, 1910. | 
14.042 Кивву & LoxLey & Со. Electrical ceiling roses. junction boxes. fuses and the like. 
14.045 STANILAND. Terminals or connectors for wires. cables or the like. 
14,092 SIEMENS Bros, Dynamo WORKS. (Siemens-Schuckert Werke G.m.b.H., Ger- 
many.) Electrical condensers. *® 
14,097 WILSON. Lamp-lockine device for electric lamp-holders. | 
14,116 WOLFRAM LAMPEN Akr.-Ges. Process of decarbonising filaments for use in 
metallic filament slow lamps. (Date applied for, 26/6,09.)*t | 
14,125 ALLGEMEINE ELEKTRICITATS GES. Dynamo-electric machines. (Date applied 
for, 10,6,09)*t 
14,126 HOLDEN. Electric clocks. (Addition to No. 14,873/09.) 
June 11, 1910. 
14,141 Brown. Operating mechanism of arc lamps. 
14,153 Siemens Bros. Dynamo WORKS. (Siemens-Schuckert Werke G.m.b.H.. Germany.) 
Preventine remanent maenetism in dynamo-electric machines. 
14,193 FAvE-HANSEN. Protective apparatus for alternating-current distribution systems 
and apparatus. 
14,196 SIEMENS BROS. & Co. (Siemens & Halske Akt.-Ges., Germany.) Circuits for 
automatic telephone exchanges.” 
June 13, 1910. 
14.213 RICHARDSON. Controller for use with electric motor for blowing organs. 
14.263 BeaRD, TOWNSEND & Wray. Locking devices for electric lamps. 
14.296 MAYES. Electrical fuse carriers. 
14,300 В.Т.-Н. Co. (С.Е. Co., U.S.) Dynamo-clectric machines. 
June 14. 1910. 
14315 Arison, (La Verne W. Noyes, U.S.) Maeneto eenerators.* 
14.324 LEcocHE & CATTANEO. Electrical generating plants. 
14.336 JONES. Electric reststanc?s. 
14,345 SIEMENS ScHUCKERTWERKE С.м.в.Н. Controlling the speed of electric motors. 
(Date erplied for, 14.6 29 )*t 
14.349 Hirst & MAURICE. Flectrically-illuminated letters, siens, and the like devices. 
14.352 Stevens Bros. Dynamo Works & LEDGER. Scarchlizhts. * 
14,353 SIEMENS BROS. Dynamo WERKS. (Sirmens &chuckertwerke G.m.b.H., Germany.) 
Brakine action in pelvphasz commutator electric motors. * 
14.354 SIEMENS Qc HUCKEPTWERNE G.w. p. H. Searchiyvhts. (Date applied for. 28.10 09) *f 
14,355 Sıemens BROS. & Co. (Siemens & Halske Akt.-G2s., Germany.) Sienalling 
apparatus operated from a distance. (Addition to No. 14,240 09.)* 
14.389 Price. Prevention of sparking in the control of electric circuits. 
14.382 Caster. RIDDIFORD, Віти & Mc DERMCTT. Flectric alarm avztems.* 
11.391 Axr.-GEs. Brown Bover! ЕТ Ciz. Plternating-current commutator machinery. 
(Date applied tor, 17.6 tt 
14,294 А. мікс & Waite. Telephones, 
June 15. 1910. 
14.429 Harriwert & JEREMIAH. Lockine electric incandescent lamrs to their holders. 
14.466 Evans. Eiectrnical incandescent lamp-helders. 
14.475 REVROLLE & Сс. & SCHUIL. Lizhtnine arresters. 
14.496 PINDTERSHOFEN. Electric cables. (Addition to No. 6,757;08.)® 
14.499 Prick. Electrical machines. 
14,505 STRWART & WESTMINSTER TOOL & Ergcruc Co. Electric drills. 
14,912 B.T.-H. Co. (С.Е. Со., U.S.) Protective devices for electric distribv tio n 
Systems. 


SPECIFICATIONS PUBLISHED. 
1909 SPECIFICATIONS, 
24,784 Моны" OERLIKON. Electro-hydraulic press. (Date applied for, 
19:11:08.) 
24 838 MILTON. Magneto generators. 
25.156 EvgRED & EvERED & Co. Electrical switches. 
26,251 HARDEN. Electric furnaces. 
26.374 SCHMELZER. Transmission of power. | 
26,929 KoRBER. Electric resistanc^s. (Date applied for, 2011/08.) 
27,026 Boutt. (Felten & Guilleaume-Lahmeyerwerke Akt.-Ges.) 
trolling machine tools. 
27.101 GODDARD, GROVER & THRALL. Telegraph transmitters. 
29.087 SIEMENS Bros, Dynamo WORKS. (Siemens-Schuckert Werke Ges.) Electric 
cartridge fuses. 


Electrically con- 


1910 Si ECIFICATIONS 


1.301 Stemens Bros. & Co. & DIESELHORST. El:ctric conductors. 

2.057 AITKEN & BrtrisuflusuLATED & HELSBY CABLES. Telephone switchinz apparatus 

3,914 51=мЕМЅ BROS. Dynamo Works. (Siemens Schuckertwerke Ges.) Regulating 
the position of the brushes on the commutator of a dynamo-electric machine. 

3,927 LUNDBERG, LUNDBERG & LUNDBERG. Electric switches. 

4,446 GOTTSCHALK, Telephone transmitters. 

5.282 RENDLE & Снокснил. Holding submarine cables. 

6,875 SIEMENS & HALSKE Акт.-СЕЗ. Semi-automatic telephone exchanges. (Date 
applied for. 18;3;09.! А 

9,832 WILSON & Witson. Electric condensers. (Date applied for, 9/6/09.) 


_—————— 


COMPANIES’ MEETINGS AND REPORTS. 


epee 


COMPANIA MARCONI DE TELEGRAFIA SIN HILOS DEL RIO DE LA 
PLATA (BUENOS AIRES).—The directors’ report states that the expendi- 
ture for the past year was $24.610.15 gold and income $11,998.28, а loss 
of $12,611.87. which, with balanec of $52,520.44 from previous year, 
makes a total of $65,168.31. The station at Punta del Este is working 
regularly, but in view of the increased shipping trade, it has heen decided 
to instal new and more powerful apparatus there, with which it will be 
practicable to communicate with all vessels three or four days before 
arrival at and after departure [from Buenos Aires. The station at 
Bernal has not. yet bcen opened for publie service, due to the delay by 
the Government in granting the necessary authorisation, "The company 
has continued the preparations for direct communication with Europe, 
and, it is stated, only awaits reports from Mr. Mareoni before commencing 
work on sime. 

MERSEY RAILWAY co.—At the meeting on Friday Mr. James Fal- 
coner, M.P.. said their receipts had increased. during the half-year by 
£1,425 and expenditure had diminished by £1,274. Taking the working 
for the whole year ended June 30, receipts had amounted to £109,016, 
compared with £105,421. Working expenses amounted to £68,986, 
against £72,169, or anet gain for the year of £8,778 on the working of the 

railway. During the last half-year of steam working the number of 
passengers carried was 3,357,000 ; during the half-year with which thev 
were now dealing they had increased to 7,395,000, an advance of 4,000,000 
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passengers. Passenger traffic had increased by 120 per cent. and reccipts 
85 percent. ‘The reason for the increase had heen made apparent half- 
year after half-year, ever «ince, in fact, they had adopted electric traction, 
and no one could place a limit to the possibilities of their line if facilities 
continued to be afforded to the people to get to and from Liverpool to 
different. parts of the Worral Peninsula. The train service of the Mersey 
Railway was unsurpassed in any other part of the country, and American 
people had told him that they had nothing to equal it in the United States. 


UNION OTTOMANE (SOCIETE POUR ENTREPRISES ELECTRIQUES EN 


L'ORIENT). —This combination of (German, Swiss and French capitalists 
has ixsued its report for the year ended June, Which states that the past 
year was опе of preparation. The principal business was the re-organisa- 
tion of the Constantinople tramways, in which the company has acquired 
£153,000 in ordinary and £91,000 in preference shares. The tramway 
concession was prolonged (in 1906) to 1993, and the Union Ottomane 
hopes definitely to receive the order for the conversion of the lines to 


. 


electric traction. The company also took part, in conjunction with the 
leading German and French electrical firms, in the competition for the 


establishment of electricity supply in Constantinople, and a decision is 


expected to be arrived at by the Ministry of Public Works hy the middle 
of December at latest. 

VERA CRUZ ELECTRIC LIGHT, POWER & TRACTION (LTD.)—Àt the 
meeting on Wednesday the chairman (Mr. V. W. Yorke) said that their 
anticipations had been realised. There had been a considerable increase 
in business, and a satisfactory saving had been effected in the costs of 
operation by the good results obtained from the oil engine plant. The 
net profits showed an increase of nearly 100 per cent. over those for 1908. 
There was an improvement in all three departments (power, lighting and 
tramways), and during the first кіх months of the present year they had 
still further increases in gross and net profits. The outlook for the future 
was very hopeful. They had just completed the installation of the addi- 
tional arc lamps for public lighting, and the business in sight would 
enable the company to show a satisfactory increase in the profits for the 
current year. 


————————— 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 
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NEW COMPANIES. 


CHILIAN CONSTRUCTION 60. (LTD.) (111,448. )—Reg. Aug. 25, 
capital £500,000 in £1 shares, to carry on the business of financiers, 
constructors of roads, railways, tramways, docks, &c., and any electric 
light, hydraulic and other public works. Private company First 
directors, J. S. P.' Bamborne (chairman), У. Grenfell, J. E. P. Coyne 
and P. Burton. 


TaJ. JACKSON (LTD.) (111,461.)—Reg. Aug. 25, capital £11,000 
in £1 shares (5,000 preference, 5,000 ordinary and 1,000 deferred), to 
tuke over the business of electricians, electrical and mechanical engi- 
neers, machinists, dynamo and motor manufacturers, &c.. carried on 
as T. & J. Jackson & Co. Private company. First managing directors, 
T. Jackson and J. Jackson. Reg. office, 14, Park-road, Regent's Park, 
London, N.W. 
MORTGAGES AND CHARGES. 

ELECTRICAL APPARATUS CO. (LTD.)—^ memorandum of aatisfaction 
in full on Aug. 19 of debentures dated Oct. 27, 1909, securing £500 has 
been filed. 


COMPANIES INCORPORATED OUTSIDE THE U.K. 


HOBART ELECTRIC MPG. Со. Particulars filed Aug. 15. Capital 
stock $200,000 in shares of $100. Reg. at Troy (Ohio, U.S.A.) 
in August, 1897. British address: 1-3, Holborn-circus, Е.С. Messrs- 
McIntyre & Capel Peters, solicitors, are authorised to accept service at 
401, Birkbeck Bank Chambers, Holborn, W.C. 


=©ш=——————————— 


CITY NOTES. 
exe Gare 

MEMORANDA (Sept. 1).—Bank rate 5 per cent. (since June 9, 1910). 
Price of silver, 24 4 d. per oz. Consols 80i —814 for money ; 814—811 
for account. Consols Рау Day, Oct. 5; Stock and Shares Continua- 
ion Days, Sept. 13 and 27 ; Ticket Days, Sept. 14 and 28; Pay Days 
Sept. 15 and 29; Mining Shares Carry Over Day, Sept. 12. 

Prices oF METALS (London).—Copper, cash, 553; three months, 
563. Lead, English. 1241—15 ; foreign, 12\—12}. Spelter, 224—224. 
Tin, English, 157—158 ; foreign cash, 163; three months, 159. Iron, 
Cleveland, cash, 49/43, three months, 50/5. 


ASCOT DISTRICT GAS & ELECTRICITY CO.—The directors have 
declared an interim dividend at the rete of 5 per cent., less (ах, for 
the past half-year. | 

BLACKPOOL & FLEETWOOD TRAMROAD CO.—A dividend of 4 per eet. 
has been declared. 

BRITISH INSULATED & HELSBY CABLES (LTD.)—An interim dividend 
at the rate of 8 per cent. per annum has been declared on the ordinary 
shares for the half-year to June 30. 

OXFORD ELECTRIC CO. (LTD.)—The directors announce an interim 
dividend at the rate of 6 per cent., less tax, on the ordinary shares for 
the past half-year, payable Sept. 14. 

‘UNITED ELECTRIC CAR CO. (LTD.)— The directors have declared & 

| dividend of 24 per cent, for the year ended June 50, 
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ECTRIO TRAMWAY AND RAILWAY TRAFFIC |ELECTRICAL COMPANIES' SHARE LIST. 


1-25 llc. kf LO. q-——————-4 NAME, el 
LINE. Week Inc. or Dec. Асокнолте. Avo. 31. 
ended, (а)  |No. off aonne Пас. or Dec. 
\ weeks. Amount. (a) ' 
"лыс ТЛ ee NE. MN High-| Low 
| à £ € e E s. d. di ом 
Aberdeen Corporation ....| Aug. 24 | 1,592 |+ 23| 12 | 18829 |. 33 516 0| Маг, Sep | • | + 
Airdrie ro R cee ьс rn n E e ms 3 i 7,162 |+ 58 Do, t. Cum. 412 6 oe ous pees LUC 
даце "^ ” 7 "408 , 5 1 ‚499.667 + 177,398 | Do. 6 Cent. Cum. Second Pref. "n n 10 =. 5 13 0 , Aug 
Ayr Corpora *"*""***"^^ "n 19 210 аа 5 6,514 + 285 | Do. per Cent. Deb. Stock (red.) "" n 101 —1 4 7 6 Jan, July ED .. 
Бапов. ааа 2 19) + &в|@| 29 |+ S келуи Кембай нА: м СРР » 
ETETETT, ГТ) ^ " n о. Жу уЬу ҮТ d .. .. 
Bath Electric Trams, 119... „ 24| 94| + 85| 34 | 276 |+ 1,323 Central Elec. Sup. Co. 4% Guar, Deb: Stock| 99—102 |318 6 June, Dec | «a | + 
Birmingham Corporation .. „ 27) 6,768| + 535 | 21 | 143101 |+ (1408. Charing Cross (W. End & City) El. Sup. Со. 31—31 |6 5 6 Feb, Aug " so 
Birmingham & Midland. ... „ 12 + 22| 32 28,087 |+ 376 Do. per Cent. Pref. _..........5».... rimi 4 15 0 | Feb., Aug 4 .. 
Blackpool and Fleetwood <| 5 27| о М | 2380 |- ле Do. 4 per Cent, Deb. Stock (red) ...... 97—99 |4 1 0) Jam July | i | ++ 
Bolton Corporation........| „ 28| 2,3% |+ 73| 22 51,608 |— "245. Do. $ per Cent, Deo. Stock Ben - M 4 : : as; Ta ES 
паи July 29 | 2,519 |+ 187 | 30 | arosi |+ 595 а скаса о Cum. Pret... Sich 18 2 5| EL 
Bournemouth Corporation..| Aug. 24 | 2,412 + 201 | 21 42,191 |+ 4,013. Do. r Cent. Deb. Stock (red) | 99 —101 | 4.900 | June, Deo]. |2 
Bradford Corporation......| „ 27| 5,088 | + 326 | 22 | 111103 + 3,621 City of London Electric Lichtine Ord. ns] п —nleée 9 0 po 11 i 
Brighton Corporaion......| „ 28| 1,255 | —  37| $21 | 2319; |+ 3021 Do. 6perCent Cum, Pret sess] Теа 0| Jan fuis | Ши 
Bristol Trams & Carriage ..| „ 26| 6,163 + 4201| 8 | 51730 |k 2,759 Do. SperCent Deb. Stock (r64)........| 120 —124 | 4 0 6 | June к е 
Burnley Corporation ......| „ 27| 1,260] — 10| 8 | 10313 |- ^ Do. 4j per Cent. 2nd Deb. Stock (red) .. 2 quy | 4| + 
Burton Corporation ......| „ 28| '33|+ 42 21 883 |= 16 County of Durham Ele PD. OR. enn] У 4-1: 9] ET s 
у Buy Corporation e| „ 28) ыю+ 34 | 421 | 220 |- 48 Do. Sper Cent ma cua О acm [rh o AER ST 
2: оаа VENTAS `2 «51,04 | + — 3% - а + Mad County of London Elec. Supply Ord. ......| 7i—74 | 6 7 6 | Feb, Aug : 11 
Cardiff Corporation. Pun RAA н. 13 2,446 x 99 20 44.642 "T 325 Ro. 6 per Cent. Cum. a "РЕКТҮҮ. "ТҮҮ 19 E 5 9 0 Mar, ept р 1 
VM. eee inesse) м 19| 117 |— 18] 33 | 301 + 14 a etn Пер Зоо (red) +... 104 1074 40| Ja RI io .. 
Cen London way . => 27 4,744 + 195 8 41.929 + 2 425 59 Second Deb. Stock Sr etr 100 —]103 4 7 6 d ov es 
Chatham & Dist. Lt. Rys. » 2 1,028 | + 99 | 34 28250 |+ 1050 olkestone Electricity Supply Co. Ord. ....| 4—4 5 15 O| April, Oct| » | e 
City & South London Rly $ к 28 3,079 + 183 8 24 570 + "195 e 5 per Cent. Cum. Pref. оозенононее 5 —5 4 11 0 ar, ee ae 
« (City of Birmingham .... „ 19| 2808] + 63 | 33 94184 |t 205 o. 4$ Ist Deb, Stock (red) ............| 99 —102| 4 8 6 | Feb, Aug | «+ | >» 
ter Corporation .. i. 2M 244 | + 9 , , Hove Electric Lighting Ord... ............ 7—7} |5 9 0 | Арі, Oct | «+ | e 
Cork Electric TramsCo.....| ” 25 520 | + 16 | 44 16,599 |+ Tez Kensington & Knightsbridge Ord.......... ae 5 6 9| Feb, Aug čs ree 
don Corporation "wn t s .. х= , © 1 pe Tn Cant АР НЕ m H " о Jan, July LES .. 
Devon Dist. Tr 25 ss vf =? о. рег nt. ер, oc Геб.) .....•• ee .. on 
| БЕРКА РУТА», A FS T MA m ука, + 1,810 Kensington & Kngtbg. Со. & Notting Hill 
Dublin & Lucan Railway „ 126 183 | + 2| ^g 1442 t 173 Co. (Joint Station) 4% Deb. Stock (red.) ..| 97 —100| 4 0 0 | Ари, Oct | «+ | os 
Dublin United ..... es » 26| 6,985 + 137 8 50'140 t E Kent Elec. Power Co. Irred Deb. Stk.......| 8i —85 |5 6 0 an, July .. .. 
Dudley-Stourbridge ......| ” 19 926| — 42| 33 261 T X: London Electric Supply Ord. ............| 14—2 410 0 ar, Sept "ch se 
Dun Corporation Dt ure t 24 1,247 4. 29 $14 17 741 et 310 Т рег Cent. Pref TI "tt n n eee 4 R —5% 5 15 6 аг, ба t . .. 
East Ham Council ........ n AVE 1,062 | + 74 | 21 21944 |+ 520 Do. 4 рег Cent. Ist Mort. Deb ........ 4| 90-92 470 Да July ve | se 
' Exeter Corporation........ "ES CL '379 | + 4l 2l "7158 |- 67 Metropolitan Electric Sup. Ord. .......... 31 —3 613 3 pril Oct | 311| 3$ 
Gateshead & Dist. Trams .. » 19 1,034 | — 5| 33 32531 |L 1 Le Do. 4j per Cent. Cum. Pref............. 4 —4 500 an, July .. os 
Glasgow Corporation ...... » 27 | 16962 | + 125 13 220126 | по s Н рег Cent. Deb, Stock Ist Mort....| 102 —105 |4 5 0| June, Dec . > 
Glossop Trams............ 2 aR 1129 | — 3l 34 4000 ‚219 Do. 34 per Cent. Mort. Deb. Stock (red) | 82 —85 | 4 2 6 jan July : .. 
ucester Corpn........... «ш 317 | + 24 , - 243 Midland Elec. Corp. for P. D. 1st Mort. Deb. | 954—974 | 4 12 6 une, Dec Р ee 
Gravesend-Northfleet...... » 19 235 | — 14| 33 & 870 . Newcastle Elec. Supply Ord.......... "PET 33—43 411 0! Feb, Aug 44) oe 
Great Northern & City Rly. Ma 1,297 | + 7 з 10245 T n Do. 5 per Cent. non Cum. Pref. ........ 41—44 526 eb, Aug А T 
ock & Port Glasgow MEX. "796 + 12| 33 20267 + > Do. 44 per Cent. Ist Mort. Deb. ........ 100 —102 | 4 8 О | Jan, July | 103) .. 
Hartlepool Tramways .... 57 367 | Г 72| 33 Үү T 2,79 North Metro. Elec. Power Sup. 5 Morts..... {90 —102 | 418 0 с os ee 
Hastings Ele. Trams Co. ..| „ 25| 1,598 | + 153| 8 11,550 + 2 Ооа HII Бис dpt eae A Pe " I : А Ө аи а р) К: 
оп ооо сон хс » 27 ; , t А > Are DoD O ДХ. HSE EO @ee ~ акс}. arc s... ee .. 
Мааса z ие | $ se| ДА CS [E esas тышы кыс a |e 1 
грога c HEY USUS f , , в r e Olesao$9»ovà9»eo$4$ pss | A \ 16 6 е 4 u .. .. 
Ilford District Council... a pi t er + a: + 3,324 Оо. М, рег Cent. Deb. Stock (red.) ...... 84 —8 |4 1 6| Jan, Tut co | оо 
llkeston District Council .. „ M 139 | — 8| 2 EH № 623 Smithfield Markets Electric Sup. Ord....... | 1 T e. “> oo | эө 
pswich Corporation ...... NES, 543 | + 29 | 31 9 789 E 164 South London Electric Supply Ord......... 2 6 4 6| April ....| = T 
Isle of Thanet Co. ........| ” 27 1,931 | + 232 | 445 on + 584 Do 5% Ist Mort. Stock (red.).......... 99 —102 |413 9 ~ 102 | .. 
CF eei e ” 1 (n^ NC d s "qt T EHI South Metrop'n Elec. Lt. & Power Ord. ....| фф mS as ss Di чай 
> eighley Corporation...... 5-29 182 | + 15| 2l 3 846 T 230 ог. 1 pot Cont Com, Prof: се со oach 12—15. | 6 13 0 | Feb, Aug а T 
dderminster & District ..| ” 19 149 | — 9| 53 ^ + 136 Do. 4j Ist Deb. Stock (red.)............ 98 —101 | 4 9 0! April, Oct |. . 
Imarnock Corporation PC 159 | + | 15 А + 95 Urban Electric Supply Ord. .............. i—1 Ga April, Oct | . T 
narkshire Trams Co. .... ” 25 1396 | = 45 | 34 0 + 96 о. 5 рег Cent. Cum. Pref. ......... wes 2 —2} ч April, Oct oe | ee 
Lancashire United ........ 24 1308 | — dE FA — 3,638 Do. 4} рег Cent. Ist Mort. Deb. ........ 79 —8l 511 0 | April, Oct ‘ | .. 
amington 1 , уж oem T a5 pot + ne 33 ERIS — ate тон воа реа р = 517 9 | Mar, Sep: 78 .. 
rporation ........ 2 ' = . 4j per Cent. Cum. Pref............. —5) ‚ Juh + 
Leicester Corporation...” н ci 292 t 223 21 | 152,813 |+ 4,876 ‚|4 2 Jan, July 
Leith Corporation ......., с, : T es oe . 1 ; : 
Lincoln Corporation..." .. А Electric Railways and Tramways. 
Liverpool Corporati re " г da +. es 
eel ri Overhead Rly. x M. 2 | 1303 Е 491 | 33 | 368,465 |+ 13,645 || St. | 4% | Baker St. & Waterloo 4% Perp. Deb. Stock T 436 jan, July T 
Llan udno&ColwynBay Ry. "^ 25 aM T 7 d 13,417 |+ Ч A Bath Elec. Trams Pref. Ord............... — ў 2 pril ... ee 
*London County Council .... н а aos ae о |$ 10,769 |+ 39 1 0/6 Оо. 5 per Cent. Cum. Pref. ............ t — ji 612 9| Jan, July 1 ee 
London Elec. Ку. Со.......| ” 27 10435 ‚097 | 20 | 839,184 |+112914 ||| St. | 44% Do. 4} Ist Mort. Deb. Stock (те4.)д...... 82 —86 |5 5 0 | April, Oct T 
London United .......... ” 27 eom | 3 65 8 92,000 |4- 545 ||| St. | 44% | B'ham & Midland Trams 44 Ist Deb. Stock.| 89 —83 | 5 8 6 Jan, July ' 
Тулга ео Ж + 62| 34 | 218,607 |+ 9,466 10) 6% | Bristol Tramways & Carriage Ord. ........ 61—61 |818 о | Feb, Aug ss] ‘за 
рыть Got potaBon к LED | БЕ + ee | ai Ht. ро ya ai (Cully paid) eee |]. 1225 100 x | 5 3 0 ee L] .. 
anchest tion.... J- .. 9 о. POr WERT. LED -core va ES S wt — 3 19 9| Feb, T 
ey Rillway Ce = 15,098 + 35| 21 | 330,624 |+ 5524 | 10|.. | British Electric Traction Ord. ............ j —1 а June. "e m | a 
Merthyr Ая " 19 O10 38 8 15,553 |+ 236 II iss Do. брег Cent. Cum. Pref, .......,.... 24—34} "д Feb, Aug «i 
Metropolitan Dist. Railway. ” 2 9 124 H y 1 33 6,832 |— 228 || St. % Do. Sper Cent. Perpetual Debs ........ 87 —91 5 10 0 | April, Oct : $ 
Metropolitan Elec. Trams .. Л 8'059 505 8 80.523 + 5,190 | St. | 44% | Do. 44 рег Cent. 2nd Deb. Stock........ 68 —73 |6 З 0 | May, Nov 69 
ИНА па арче њини » 19 391 | 45 1153] 33 245,150 |+ 42,639 || St. 3% Central London Ordinary Stock .......... 64 —66 |411 6 Feb, Aug t5) 64} 
Nelson Corporation........ МАКУ. 143 — 33 10,512 |— 714 [| St. 4% Do. 4 per Cent. Pref. Stock ............ 54 —8 |414 6 Feb, Aug 654 : 
Newcastle-on-Tyne Corp. „ 27 | 37031 _ E. 421 3,166 |+ 90 || St. 2% | Do. Deferred Stock .................. | 47.9459. 14-9 9. | Feb. г, "in 4 
Newport (Mon.) ..... qt ” 27 ү " 2: i 85,413 |+ 887 || 100 4% | 220. 4 рег Cent, БеЬз.................. | —102 |318 6 | Jan, July .. 
Northampton Corporation " 27 529 2 15,324 |+ 943 | St. 4 о Charing X, Euston & Hmpstd Per. Deb. Stk 4 4 0 Дап, July T 
Oldham, Ashton & Hyde ” 19 А + 4) | 821 10,836 |+ 37 5 2/6 City of Birmingham Trams, 5 % Cum. Pref. 44—51 4 15 0 | April, Oct zo А 
Oldham Corporation ...... » 28 1.985 т 28 | 33 18.303 |— 95 || 100| 4 h Do 4 per Cent. Ist Mort. Debs. ........ —191 319 0 | April, Oct | .. T 
Perth (N.B.) Corporation " 54 198 1 22 41,754 |— 1,069 St. 1$% | City[& South London Rly. Con. Ord. | 274—281 '5 5 O] Feb, Aug | 27{§) 27} 
Perth (W.A.) Elec. Trams + 16 | §14 2,662 |+ 184 st. | 5% Do. 5 рег cent. Perp. Pref. (1891) ...... 105 —107 | 413 6 Feb, Aug 5% бә 
Peterborough, Cube o ane E Жз FO E 53 5% p iren аа | 19а Sane | : ү 1 Feb. Aug x 
о mou rporation s% л 27 es А -n | ^ 0 So ALAVA) побои сое wu 6 a8 $$$ qa à vs | T PV | I ео, ug oe 
л Mee Rag ae „ 19| Ter JE NE mE У ре ШШ: с ызыны By 10.1 СЕ АУ $ 
' оо щей psa » 24 724|— 14] 21 15,616 |— 338 || 10| 6/0 | Dublin United Trams 6 per Cant. Prof. os 121—131 i 6 TU А | 
MMe C) 15 69 | + 55| 20 | 13,173 |+ 541 | 10) 12/0) Gateshead and District Trams Ord...... 2. Bear [aoe ig ere + 
" Salford Corporation ...... е 29 4 1 > 67 | 33 7,568 |+ 70 [| 10 Gt. Northern & City Rly. Pref. Ord. (4%).. 1—1. | .. | Feb, Aug «t 
Sheerness. he ә e ah Г An | + 14 122 101 528 Е 1,025 | RU 40 С. Northern, Pioc, & Brompton 4% С. Pf.| 81-85 | 4 F о Feb Aue 
e tion ...... y , = k ent, к ооо an, Jui 
Geni tose ortus е ЗЯ EL +. 251 | Ч22 | 133,198 |+ 7735 || 5 .. | Hastings & District Elec. Trams, 6% C. P. | а —1} ;. | Mar. a =: 
South Metropolitan........| » 19 | $2915 | +$1,116 | 8 | #70450 |+ @7022 | st 44% | Do. 4j Deb. 5{оск.................... Е aie Oe A АРНЕ О@К |! x«i] va 
South Staffs.............. dE т '862 8: oh 33 27.452 |+ 1,224 10 6% Imperial Tramways Ота. п... 3 —4 710 O| Маг, Sept | .. oe 
| Southend Corporation . ^ 2 1.048 | + an 33 27,582 + 54 10 6% $Ро. 6 рег et РТ@ CO ae ee 9—4 1710 0 | Mar, Sept oe | oe 
Southport Tramways ...... ме 389 | 3. 21 14,153 |+ 135 | St. | 4195 Do. 44 per Gent. Ребе... а... | 66 —79 | 6 8 6 Jan, July TENET 
Fe Stalyb'dge, Hyde,&c., Jt. Bd. v | + 27 33 9,863 + 184 | 5 1/3 I. of Thanet Е. Т. & Lt. 5 per Cent. Pref. 1 —1 H 3 12 9 | Mar, Sept. 1% = 
І Sunderland Corporation... irl АА gras agi. St. | 4% jo рн Cent Deb. lale Узе ДЗ | 70—75 |5 16 0 | Jan, July = zh 
Sunderland District ...... T C BE 'M9 ра 29.1 13 5,624 |— 10 5/6 anarks eat аа is —9H | 9-19 3: Feb, Aug ied ud 
wansea Trams .......... "19 1,192 | " oA ess 18,451 |— 1,362 [|| St. | 5% | Lancs, к Я гани, К wig Dob, Stk.| 84 —86 |516 0 | ‘an. July T . 
Swindon Corporation ...... » 24 '154 | + | 2 35713 |+ 4,080 | 10 ey | зд» rp дн Ф Dat a ET ШК ан Ж $3 Jan ушу | 2k| .. 
aunton .......... Pro n ME 40 у Я 3 | 3 3008 + 131 [| St % Оо. f 4 per АР iE ort. Deb. Stock.... Gr 5 12 6 Jan, July 67}. 
Tynemouth and District. . e. "S 515 | + 54| 33 102 t 106 | xe y^ меу сон. 5 nue газы КАРУАН а) 2} m ө Feb, Aug 3|.. 
| E pem CO. secre! n A| 46 |4 32 о ср .. | April ` ST as 
| proe council dz 1,923 | + 56| 51 | 21103 + 63H 10| Do. 5perCent. Cum Pre. Lll к» ЖЖ ШУУ wil Pod ee es 
б ыи...) 5 25) шу 78 a | 1525 у 74 St ^| Do 4p per Cont. рии вәә |41 0| Jan, July | ЭМ 9i 
^ e ый ... » 18| 2,489 |+ 97 | 20 | 50,182 |+ 1,985 | St. I] Metropolitan Railway Consolidated......../ 38 38) | 218 0 | Feb, Aug | 38} 37i 
j meu. ese s 19]. 43 | — ia} 39 | ми 250 xs $ Do. Зр per Cont. Preference... ososi] 87 —8) | 3 18 0) En AU 8^» 80, 
ow ponCopn....| , 24| 916 |+ 154| 21 | 21229 |+ assist |3 Do. 3$ per Cent. “А” Preference ......| 84 —86 |4 1 6| Бев Ац | .. 
| Ы м 19 354 | + 20 | 33 9.351 + 159 I St Do. per Cent. Convertible Pref. ......| 84 —86 |4 1 6 | Feb, Aug TAXE 
j Yorkshire WR. Trama 27 » 2 Am — ^. = 22 = 11 | St 3 ^ Do, 3} per Cent, Debenture Stock ......| 91 —93 | 3 15 6| Jin uy 941| 911 
Y Woollen District. 1,078! + 57 33 | 32473 2706 | | 
These ns are with the соггезро | * In calculating ths yield allowance has been made # ed interest, but not for redemption, 
1 Minus 3 dase t Mine 2 nding period last year. • Partly electrical, t Ex Dividend, 1 The London Stock Exchange to quote these 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 


RATE | prawn | ВУИ | [bre AME, Wed, rx cnr W 
s Ee WEEK TO Divi- N U | Dug ВВК Т) 
ER СЕНТ. ax 
© DE NAME, er vinous: ров. аус. ЗЇ _ a DBND PE Aug.31 YIRLDED. Aus. di. 
= cee te se ЕЕ Aug. 51 | ПЕРОВ. | m са Е 
| righ-| Low High Love 
Electric Railways and Tramway d РЬ % July gen к Торо. узв 141 1515 5 я 
jt. Met. Rly. 3$ per Cent “ A" Deb. 5%0ск.. 7 = 21%! 21100 2$ | Amer. Telephn. & Telegh. Сар. St. -eisir = Е 
г Ме ыша Railway Ord.......| 201—211 = rob. Au ie Pd .. | 4% | Do. Coll. Trust $1,000 4 per Cent. Bds. i SEA : 7 ` Jan. Juy p 
Si gar | Moa "Extension Pref. (5 рег СепЬ)......| 78—89 | +s eb, Aug ei | 4% | De, 4% Cons Bondsi936 .......-..| 102 108 | 3 18 Q Mar, Sept | «| - 
3t. 34% | Do. Assented Ext. Pref. (Int. Guar. by 73 Feb, A +Anglo-Portug'se Tel. 5% 1st Mt. Db. Stk. E 18 0 pits “үе 
Und. Elec. Riys. Co. of London, Ltd.) 71 —16 4 16 0 s , dis Chili Telephone охото ооо ео ооо оо сое > 91— j 4 4 3 ! Nov 2t я ` 
3t | 3% | Do. 3 per Cent. Consoltd Rent-chares| 24 —76 |319 0| fam July Malte Video Telephone Ortbeseesesesse]. 131100 O May, Nor 
56. 4%, Do. 4 рег Cent. Midland Rent-charge 140 —142 4 2 : an, ne ‚ Sper Cent. Pref. osscccccescccess 194? 105 52 ^ Fe Aus 165 D 
St. 6% Ро. 6 рег Cent. Ретр. Deb. З4оск...... 95 —91 4 an, us % National Co. Pref. Stock...cecesecsesers 123 == 05} 6 1 Feb. AE КЕ 
5t | 4% | Do. 4 рег Cent. РїЧо......,. керле 219 4 2.6 дап о P | Do. Def Stock s..essesreepreeeeeee] | —125 | 417 6! Feb Aug "o 
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Tariffs in Electricity Supply. 


FEW Papers of practical interest to electrical engineers 


were presented to Section С of the British Association 
this year, and it is curious that the Paper of probably 
greatest importance to them—that by Mr. E. W. Cowax, 
on “The Price of Electricity "—was read before the section 
dealing with Economic Science and Statistics, Мг. Cowan 
apparently hoped to find here a more sympathetic audience 
than that provided by his fellow engineers, so that the 
support which his views received from such eininent 
engineers as Mr. S. L. Pearce and Mr. W. B. WOODHOUSE 
should prove particularly gratifying to him. Mr. PEARCE, 
however, drew attention to the difficulty of converting 
principles into practical tariffs, which latter have always 
been the béte’ noire of supply engineers. The broad- 
minded policy advocated by Mr. PEARCE, of arriving at a 
fair price for power supply to large consumers by basing 
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such charges on the present cost of installing additional 
plant, is one which we have from time to time defended ; 
and although some classes of consumer, such as tramway 
undertakings and lighting consumers, frequently feel them- 
selves unduly penalised, there is little doubt that the above 
policy is commercially sound. Commercial methods are 
being more and more introduced, although somewhat 
slowly, into electricity supply, so that a fixed relation 
between the price charged per unit and the calculated 
average cost of production will probably soon be considered 
of secondary importance. Nevertheless, the problem is not 
quite as simple as Mr. Cowan would have us believe. 
Electric energy generated for a particular purpose may 
sometimes be regarded аз a by-product of the whole 
supply, just as hides may be regarded as а by-prodact of 
beef. But there is an important difference in the two 
cases. The animal kingdom unfortunately does not 
permit us to grow hides without beef,'or beef without 
hides, whereas it is possible to generate energy for light 
without at the same time producing energy for power, and 
vice versá. Consequently, the price of energy for power 
does not necessarily fall when the demand for light 
increases, whereas hides might become a drug on the 
market if people insisted on eating enough beef. Never- 
theless it is a good thing to have these economie points 
discussed and we are glad that Mr. Cowan has read his 
Paper, whieh we hope will be studied carefully by all 
station engineers. It is a bad thing to have very set ideas 
on most subjects, aud more flexibility in ideas on tariffs 
may lead to such a large expansion in electricity supply 
as would rejoice the heart of many an engineer. 

Coasting on Electric Railways. 

ANOTHER Paper in which considerable interest was taken 
by electrical eugineers was that read before Section G by 
Mr. Рниль Dawson, on “ Тһе Electrification of the London, 
Brighton & South Coast Railway between Victoria and 
London Bridge.” The main features of this line are well 
known to readers of THE ELECTRICIAN, but there was one 
point mentioned by the author to which reference may 
here he made, namely, the system of calling the attention 
of motormen to the most economical places at which to cut 
off current for coasting or for stopping at stations. For 
this purpose a St. Andrew’s Cross has been painted on 
the ironwork at such points along the track. That con- 
siderable economy is possible where this method is adopted 
can be gathered from the fact that & saving of from 5 to 
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10 per cent. in the energy consumption has thereby been 
effected on the South London line. Although motormen 
may be instructed to handle their controllers effectively so 
as to economise in current consumption, the best results 
can obviously only be obtained by making such operation 
as automatic as possible, as in the above case, so that indi- 
vidual judgment is obviated. This is particularly important 
where frequent stops are necessary. That so large a saving 
is possible by such a simple expedient emphasises ipe 
importance of attention to detail. | | 


i ситет 


Hysteresis Effect in Weston Cells. 


IN the report of the Electrical Standards Committee of | 


the British Association, reference is made to hysteresis 
effects which occur in a small percentage of Weston normal 
cells. The report further points out that cells which 
exhibit marked hysteresis effects invariably change with 
time at a comparatively rapid rate. The cause of the 
hysteresis seems to be different from that observed, many 
years ago, in the case of the tube form of Clark cell, for 
in the latter case the irregularities appeared to be chiefly 
due to a difference of concentrations of the zinc sulphate 
solution at the anode and cathode. Inasmuch, however, 
as the Rayleigh H form of vessel is used for the Weston 
cell, a difference of concentration in the cadmium sulphate 
solution at anode and cathode is most improbable. We 
are informed that if a Weston cell, in which the hysteresis 
effect occurs, is raised in temperature, the decrease in 
E.M.F. is, in general very nearly normal; but when, 
afterwards, the temperature is lowered, the increase in 
E.M.F.is abnormal. Although the changes have not yet 
been explained, users of cells will be interested to know 
that all cells sent for test at the National Physical Labora- 
tory are examined for this hysteresis effect, and no certifi- 
cate is granted if the effect exceeds a certain limit. For 
the purpose of the test the cells are kept at a constant 
temperature for a few days and their E.M.F. measured ; 
afterwards, the temperature is increased 10°C. and the 
cells maintained at this temperature for 24 hours. The 
cells then cool in a normal manner to the initial tempera- 
ture and after two days the Е.М.Е. is again measured. If 
this disagrees with the E.M.F. first observed by 0:0001 
volt or more, the cell is regarded as abnormal and no cer- 
tificate is granted. Fortunately, comparatively few cells 
fail in this test—in many cases there is absolute agreement 
between the initial and final values of the EM.F. The 
whole matter is being investigated and the solution of it 
promises to clear up the sole remaining cause of disturbance 
in a few Weston cells. 


Glow Lamp Tests. 
— Ix comparing the results obtained by laboratory measure- 
ments in different countries, a doubt has sometimes been 
felt whether the results were really comparable owing to 
possible ditlerences in the standards employed. Any such 
doubts are now disappearing rapidly owing to more general 
agreement aud to comparisons between the various national 
laboratories. One of the most recent steps of this kind 
relates to the testing of glow lamps, and is described in 
another column by Messrs. C. C. Paterson and E. H. 
RayNer. The object in view was to see’ if lamp tests 
carried out in England and in America in accordance with 
the specification of the Electrical Standards Committee 


| 
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would give the same results. For this purpose а dozen 
carbon lamps were prepared on each side of the Atlantic; 
half the English lamps were sent to America and half the 
American lamps were sent to England. The two batches 
of mixed lamps were then run for life tests at the National 
Physical Laboratory and at the Electrical Testing Labora- 
tories of New York. One of the English lamps seems to 
have undergone a change between the time when it was 
tested at Teddington and its arrival at New York. But if 
this lamp is discarded and a correction is introduced for 


the slight difference in pressure at which the lamps were 


tested in the two countries, it is found that the difference 
in the average life obtained at the two laboratories does not 
exceed 2 per cent. This result is certainly gratifying, and 
may be said to be remarkably good. for such a small 
number of lamps, even though.“ selected.” 


=< 


Accidents in Mines, 

SOME acute differences of opinion have been expressed 
by mining engineers from time to time, usually on the 
score of danger, on the subject of the application of elec- 
tricity in the underground operations of coal mining. Cer- 
tainly if such carelessness as was reported last week at the 
inquest held at Pencoed on a workman killed at South 
Rhondda Colliery were generally practised in coal mines, 
the views of those who hold that the installation of electric 
cables and apparatus in coal mines is likely to be danger- 
ous would be justified. But it is difficult to understand 
how, in view of the regulations which obtain in connection 
with mining operations, or with most ordinary precautions 
such an accident could have happened in any mine. To 
leave disused wire lying about so that it may come in 
contact with live conductors is to invite disaster, and it is 
clear that a greater appreciation of the danger likely to 
result from such carelessness must be brought directly 
home to the men before a mine can be considered safe. 
Surely, however, this is no argument against the employ- 
ment of electrical methods in a coal mine. Whatever 
system of working were adopted, loose wire would prove 
a daiiger in differing degree. That such danger is increased 
where electric cables are installed seems too obvious to 
need pointing out. If similar occurrences to that at South 
Rhondda Colliery become at all prevalent, the hands of the 
clock will certainly be put back in regard to the applica- 
tion of electricity in mining work. It therefore behoves 
all mining electrical engineers to take instant steps towards 
educating the men under them to a better appreciation 0 
what may happen if electrical apparatus be not used in a 
proper way. 


—— ull 9 pM 


Isolation of Radium.— According to the Paris corre- 
spondent of * The Times," Mme. Curie and M. Debierne have 
just presented a joint memoir to the Académie des Sciences 
announcing that they have succeeded in isolating pure radium. 
The metallic radium which they have obtained is of a brilliant 
white colour, which blackens when exposed to the air. It 
burns paper, rapidly decomposes water, and adheres to iron. 


Cable Interruptions and Repairs. | 
Date of Tataru pion: Date of Repair. 
Assab —Perim  .................. July 8, 1909 ... — 
Malta—tTripoli......... ТИ Apri 20, 1910 = 
7 Reunion —Mauritius ............ May 20, 1910 ... == 
Latakia—Palura ............... Мау 26, 1910 ... = 
Obock—Djibouti................-. June 24, 1910 ... — 
Bonny—Duala .................. Aug. 3, 1910 .. Sept. 3, 1910 
Cape St. James—Doson ...... Aug. 23, 1910 Sept. 5, 1910 
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Electric Power in Stone Quarries.—According to the 
* Canadian Electrical News" the Point Anne Quarries Co. 


is considering the advisability of replacing its present steam- 
driven plant by electric motors. А certain number of motors 
have been used hitherto, but these will be considerably in- 
creased in number, and all the power required will be taken 
from the high-tension mains of the Seymour Power and 
Electric Co. 


Brussels Exhibition Fire.—It is hoped that the King of the 
Belgians will open the reconstructed British Section of the 
Exhibition on September 15. The preliminary work in connec- 
tion with the equipment of the new section has progressed so 
satisfactorily that there is little doubt everything will be 
completed by the above date. The Exhibitions Branch of the 
Board of Trade hope that the Brussels fire will not affect the 
chances of & representative exhibit at the Rome and Turin 
Exhibitions next year. | 


International Conference of Government Telegraph and 
Telephone Engineers.— The second conference of the Inter- 
national Association of Government Telegraph and Telephone 
Engineers commenced at the Sorbonne, Paris, on Monday, 
representatives from 22 Government Departments being 
present. M. Millerand, French Minister of Public Works, 
delivered the inaugural address, which dealt chiefly with the 
subjects of the standardisation of telephonic circuits and the 
development of automatic telephonic communication. 


Cyrus Field.— We consider the family of the late Mr. Cyrus 
Field, à name famous in telegraph circles, have а legitimate 
complaint to make against the officials of the British Criminal 
Investigation Department, who selected for the man Crippen, 
charged with the murder and mutilation of his wife in London, 
the name of Cyrus Field during his journev across the Atlantic. 
The name is an uncommon опе, and its adoption in this objec- 
tionable way must have caused & deep feeling of annovance 
amongst the late Mr. Field's family and his numerous friends 
on both sides of the Atlantic. 


German Central Station Statistics.—In a recent number of 
the “Elektrotechnische Zeitschrift" Mr. G. Dettmar gives 
some details regarding electric power stations in Germany, the 
figures referring to the period ended April 1, 1910. The total 
number of stations on that date was 2,358, and these supplied 
energy to 6,470 cities and towns. Their aggregate capacity 
was 1,373,000 kw. Of these stations 767 used steam, 214 
hydraulic power, and 350 internal combustion engines, while 
51 were transformer or converter stations. — Fiftv-two stations 
supplied single-phase current, 241 three-phase, апа 1,736 con- 
tinuous-current, while the remainder used some combination 
of these three systems. 

Street Lighting in Westminster.—A controversv on this 
subject has recentlv been taking place in the columns of our 
contemporary the 5 Westminster Mail.’ In reply to a letter 
by Mr. E. Wilmot Seale, secretary of the Charing Cross, West 
End & City Electricity Supply Co., (which also appeared 
in our issue of August 26th), Mr. F. W. Goodenough, of the Gas 
Light & Coke Co., writes that it has been officially stated that 
the electric lighting in the St. George's district Is costing £10,000 
а vear more than would efficient gas lighting, while he complains 
of the righteous attitude taken up bv electrical engineers towards 
the gas prices. “ When," he writes, " the Nt. James' Company 
reduced their price five vears ago from £30 to £17 per lamp per 
annum to keep out gas, I do not remember much being said 
about * considerations of advertisement and preference having 
an undue bearing on the composition of the prices tendered. ” 
In reply to this Mr. S. T. Dobson, chief engineer of the St. 
James’ & Pall Mall Electric Light Co., writes ;— 

In correction of the statement in Mr. Goodenough's letter I would say 
that theSt. James’ Company was ablato reduce the price tive vears ago from 
£30 to £17 per lamp per annum for the reason that during the nine years 
of the previous contract the sum of £5,000, representing the original 
capital expenditure, had been written off, and that the cost of electric 
supply in the district had been generally reduced. But the contract at 
£17 per lamp per annum was run at a fair profit, and on this account the 
Company has been in a position to supply the 16 flame lamps in Regent- 
street which have given such great satisfaction for the past 12 months at 


the same | rice of £17 per lamp per annum, and to replace the other 50 
electric lamps on the circuit with similar lamps at the same price. This 


offer is clearly set out in a letter of the company to the City Council, 
dated April.21, 1910, and if it could have been accepted, the 66 electric 
lamps of the Regent-street type would have cost a total sum of £1,122 per 
annum, as compared with the total sum of £1,127 per annum which is 
to be expended on the corresponding gas lamps. But this special offer 
was barred out by the form of tender, and the subsequent proceedings , 
and there is no more to be said on that. | : 


Current Topics. | 

Subjects of current interest dealt with in this issue include 
the following :— | 

Messrs. С. С. Paterson and Е. Н. Rayner contribute an article оп 
‘““Comparative Life Tests on Glow Lamps." The tests have been 
carried out at the National Physical Laboratory and the New York 
Electrical Testing Laboratories. | 


We give an account of the proceedings at the meeting of the British 
Association at Sheffield, where, among others, Papers were read by 
Mr. Philip Dawson on “ The Electrification of the London, Brighton 
& South Coast Railway between Victoria and London Bridge " ; by 
Mr. E. W. Cowan on * The Price of Electricity " ; by Prof. S. P. 
Thompson, F.R.5., on “ The Laws of Electromechanies " ; and by. 
Prof. E. Wilson and Mr. W. Н. Wilson on “ A New Method for Pro- 
ducing High-tension Discharges.” Among the reports presented 
were those of the Electrical Standards Committee and the Committee 
on Electro- Analysis. 

Dr. W. H. Eccles contributes an article on “ Recent Patents in 
Wireless Telegraphy.” 

We analyse the accounts for the year ended May 31st last of the 
Glasgow Corporation electricity department. 


Bootle Council have applied for sanction to a loan of £8,500 for 
extensions of their electricity undertaking. 

The Allgemeine Elektricitüts Gesellschaft, Berlin, have purchased 
the dynamo factory of the Felten & Guilleaume-Lahmeyerwerke at 
Frankfort. 


On another page we give an abstract of the new Transvaal Power 
Act. 

Coventry City Council have appointed а special committee to con- 
sider the advisability of purchasing the local tramways. 

The accounts of Bradford tramways department show a nett profit 
of £32,365 for 1909-1910. 

The power house of the Northern Light, Power & Coal Co. was 
completed on August 24th, and electrical energy is being transmitted 
to Dawson City (British Columbia), a distance of 44 miles. 

Àn interesting report of the City Electrical Engineer on the past 
years work of the Aberdeen electricity department is abstracted 
in another column. 

Municipal Electricity Supply Extensions.—MHalifax Corporation 
decided on Wednesday to put down additional generating plant at a 
cost of over £10,000. 


INSTITUTIONS AND SOCIETIES. 


The Institution of Gas Engineers.—The visit of the German 
Association of Gas and Water Engineers to Great. Britain, which 
was postponed on account of the death of King Edward, has now 
been arranged to take place during the week commencing October 2nd 
next. The visitors are to be the guests of the Institution of Gas 
Engineers, the Gas Light & Coke Со.. the South Metropolitan Gas 
Co., the Croydon Gas Co., and the Corporations of Edinburgh and 
Glasgow respectively. The engincer of е gas department of the latter 
city, Mr. Alex. Wilson, is now the President of the Institution of 
Gas Engineers. 

The Association of Mining Electrical Engineers.—4A meet- 
ing of this Association, which will be held with a view to extending 
the membership in Scotland, will take place at the Grosvenor 
Restaurant, Glasgow, on Saturday, September 17th, at 6 p.m. The 
Association of Mining Electrical Engineers has been founded to 
consider means for minimising the risks attending the application 
of electricity to the industry of mining; to promote the adoption 
of improved methods and devices tending to increase safety; to: 
promote the general advancement of electrieal science in its appli- 
cation to the industry of mining; to facilitate the exchange of in- 
formation and ideas on this subject among the members of the 
Institution and otherwise; and generally to extend the experience, 
increase the etlicieney and elevate the status of those engaged іп 
such applications, In view of probable legislation in the future, it 
is felt to be of great importance that the collective opinion of mining 
electrical engineers should be expressed upon any suggested regula- 
tions or rules, and that the Association should be atfordsd an oppor- 
tunity of submitting evidence. The sccretary is Mr. C. Saunders, of 
London-road, Derby. 
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© GLASGOW CORPORATION ELECTRICITY SUPPLY 
ACCOUNTS. 


In analysing the accounts of the Glasgow Corporation 
Electricity supply department for the year ended May 31, 
1909, we had to record a deficit of £3,545, due to unusual 
conditions. On the present occasion, however, in considering 
the accounts for the 12 months ended Мау 31, 1910, it is 
satisfactorv to notice that a surplus is again shown by the 
undertaking. Although the output of units has not increased 
to]the same extent that it did a few vears ago, the sales of 
.energv for the past vear are greater by over two million units 
than in 1908-9. Of the total quantity sold, viz., 36,479,243 
units, 15,087,680 units were used for private lighting, 19,655,173 
units for power and heating, and 1,556,661 units for public 
lighting, whilst the remaining 179,729 units were sold by 
contract. The consumption of electrical energv by private 
consumers shows an increase of 6:13 per cent. compared with 
the previous vear's figures. It will probably prove of interest 
to give the following details of the sales of energy with the price 
obtained. The large number of units sold at 34. and 34. per 
unit is noticeable 
Lighting. 

Shops, warehouses, offices, &c. 915 units @ 84. 


ооо ооо 906292624299 


» » Wen ране 7,885,833 ,, 31. 

i E а aS ТИШ. 3.613.578 ,, , 44. 

Domestic consumers, churches, schools 1,804,107 ,, , 34. 

Special Ре 1,711,764 „ ,, lid. 

» ее 71,483 „ , ld. 
15,087,680 


Power and Heating. 


Power and heating 5,175,341 „ 114. 


" HE а ее 9,011,794 „ , £d. 

И Е Macr Nou eens 1,172,238 ,, „ Id. 

jy REC eee eee eee оно ey 4,295,800 э” Т) 14. 
19,655,173 


The following analvsis of private consumers’ demands should 
also prove instructive. The figures given in brackets are the 
corresponding number of consumers a vear ago, whilst the 
increase or decrease in the output for each class of consumer, 
compared with the previous vear’s sales, is also tabulated. 


No. Consumpt. Comparison 

Units. with 1908-9. 

Consumers under lhr., = 3,537 (3.401) 790,305 Dec. 37,914 

M „ 2, | 2919 (2,789) 9,474,197 Dec. 157.496 

" e Зин 1.545 (1,506) 2,181,078 Dec. 448,637 

4 r ia E 695 (665) 1,459,549 Пес. 94,327 

. „5,15 305 (264) 1,020,080 Inc. 116,188 

" over $, 2 375 (208) 2,606,315 Inc. 473,103 

Theatres, halls and schools 239 (231) 1.158,633 Inc. 3.952 

Special... eere ren 102 (59) 1,711,764 Inc. 239,062 

Domestic consumers and 6,417 (5,928) 1,685,759 Inc. 10,737 
churches. 

РОМЕ огоо itin os 2,630 (2,504) ... 19,438,936 Inc. 1,826,453 

Heating ......... rennen 340 (205) 216,237 Inc. 75,074 


19,154 (17,940) ... 34,742,853 Inc. 2,006,795 


One of the most interesting points brought out bv the 
above tabulation is the decrease іп consumption bv “ short 
hour " and what may be called “ medium hour " consumers ; 
and this in spite of a considerable increase in the number of 
consumers. Perhaps the most gratifying feature is the in- 
crease in the sales of energy for heating, the increase of 75,674 
units representing 54 per cent. of the previous year's output. In 
this connection it is interesting to notice that the Electricity 
Committee are at present considering à scheme whereby 
domestic consumers may obtain a supply of electrical energy 
from their lighting circuits for cooking, heating and other 
purposes at a lower rate than the charge for lighting, the 
cost of separate wiring being avoided. 

Considerable expansion is also shown in power supply, the 
number of units sold having increased by 1,826,453, whilst 
126 new power consumers were connected. In this connection 
it may be mentioned that the total number of motors supplied 
from the Corporation mains on May 31st last was 4,851, with а 
total horse-power of 32.918, compared with 4.992 motors and 
‚29,505 н.р. at May 31, 1909. In seven instances transforming 


plant has been placed on consumers’ premises. The total 
capacity of such private sub-stations is now 4,000 H.P. 

In addition to the large expansion in power supply, the 
other main increase in the above table is about 600,000 units 
m the consumption by long-hour consumers. The number 
of units used by private consumers per lamp installed averaged 
20-63, compared with 21-17 last year, but this figure is not very 
reliable as consumers frequently make alterations in lamps 
without notice. The figures are based on the number of 
8 с.р. lamps or the equivalent in other devices, the total 
connections at May 31, 1910, being equivalent to 1,759,120 
lamps, an increase of 121,933 during the 12 months. The 
number of public arc lamps in use at May 31st last was 837, the 
same as last year, but 24 incandescent lamps have been added 
during the year. The mains department have laid during the 
twelve months 10 miles of feeder cables and 9 miles of distributors. 

Turning now to the distribution of the energy, 43,245,524 
units were generated ; of this total, 2,368,359 units were used 
on the works ; 36,479,243 units were sold, and the remainder, 
viz, 4,397,922 units, or 10-17 per cent. of the total, were 
expended in distribution or unaccounted for. As will be seen 
from our analysis of the expenditure below, small economies 
have been introduced in the cost of generation and distribu- 
tion, and the total costs also stand at a lower level than in any 
previous year. The bulk of the output is now generated at 
Port Dundas station, 28,458,213 units being supplied from that 
works, 14,235,302 units from Pollokshaws-road station, and 
552,009 from Kelvinside station. It is interesting to notice 
that the coal bunkers at Port Dundas have been extended so as 
to have a capacity of 7.000 tons, sufficient to keep the works 
going for a considerable period in the event of a strike or 
adverse weather conditions on the canal preventing delivery. 

The following is an analysis of the expenditure during the 
past financial year, together with the cost of working per unit 
sold, both for last vear and for 1908-9 :— 

| Cost рег unit sold. 


Generating Costs. 1909-10. 1908-9. 
Е ТУ ТИЕТ . £31,437 ... 0-2074. ... 02514. 
Oil, waste, water, &с. ............... 2.635 ... 0-0174. ... 0-019d. 
Salaries and wages at station .... 14,747 0-0974. ... 0-0984. 
Repairs and maintenance .......... 8,547 ... 00564. ... 0:054. 

Total Generating Costs ............ £57,366 ... 0-3774. ... 04134. 

Distribution Costs. 

M REOR пон £3,140 ... 0:0214. 0:0214 
Repairs & maintenance of cables, &c. 5,036 ... 0-033а 0:037d 
Repairs & maintenance of meters, &c. 3,106 ... 0-020d 0-019d 

Total Distribution Oosts ........ ‚ £11,282 0-074d 0-0774. 

Management Costs. 

SHIATION M £6,266 0-041d. 0-042d. 
Stationery, printing, &с. .......... 1.192 ... 0-0084. 0-0074. 
General establishment charges ... 4.475 0-030d. 0-023d. 

Total Management Costs ......... &11.933 ... 0-0794. 0-072d 


Rents, rates and taxes ................ £21.16] ... wee 
Attending and repairing public and 3,096 ... 0-0244. ... 002494. 
private lamps. 


TOTAL COSTS (сх. capital charges)... $105,438 0693d. ... 0790d. 
Capital Charges. 
Interest: ыыра ны ынын £57,381 0:378d. 0-381d 
Sinking апа... 39,475 0-260d. 0-253d 
Total Capital Charges ............ £96.856 ... 0-6384. 0-634d. 
TOTAL COSTS (inc. capital charges) £202,994 ... 1'331d. .. 1:3640 
Depreciation ............... essen £13,475 ... 0-2864. 0.3719. 
TOTAL RECEIPTS from all sources... £245,960 ... 1:618d. 17114. 
Balance (surplus) ................... £191 0-0014. 0-024d. 


(deficit) 

The surplus of £191 has been transferred to the Reserve Fund, 
which amounts to £20,131. In regard to this surplus of £191, 
it must be noticed that the sum set aside for depreciation, 
£43,475, is almost £10,000 less than the amount provided in the 
previous year. The total of £43,475 is obtained by allowing 
} per cent. on the cost of land and buildings, 3j per cent. on 
machinery, instruments, &c., 5 per cent. on accumulators, 
2 per cent. on mains and cables and 4 per cent. on meters. 

During the past vear the capital expenditure amounted to 
£96,707, bringing the total capital expenditure (less deprecia- 
tion written off) to £1,853,434. 


= 


4 A oom. (9 кє (“у T м — S. дА ра 2.1 А а’ m3 


^ THE ELECTRICIAN, SEPTEMBER 9, 1910. 


889 


SNE el 


DIRECT-CURRENT TURBO-GENERATORS.* 
BY W. І. WATERS. = 


Summary.—The author outlines the present position of the direct- 
current Litho. generator: discussing the limits as regards speed and 
output. The type of brush to employ and the question of vibration 
-are also considered. 


While large power stations are gradually abandoning the use of 
direct-current generating apparatus, and generating instead alternat- 
ing current for distribution to sub-stations, yet the number of small 
power stations and isolated plants generating direct current 18 
increasing yearly. The advantages of the steam turbine set for 
such plants are smaller floor space and lower maintenance, due to 
absence of reciprocating parts. The difficulty in building a small 
steam turbine set is to design a direct-current generator which will 
operate satisfactorily at the high speed required for the economical 
operation of the turbine. 

Direct-current turbo-generators have been built in Europe for the 
past 15 years, but their design and operation have not until recently 
been sufficiently satisfactory to recommend them for use under 
American conditions. The early direct-current turbo-generators 
were built with smooth-core armature and copper brushes, so that 
the operation was poor. Recently, however, several European 
manufacturers have been turning out direct-current turbo-generators 
in sizes up to 1,250 kw. and 4,000 amperes, which have proved much 
more satistactory. All these machines operated with metal brushes 
and naturally suffered from the handicap of excessive maintenance 
cost. The result of this has been that European manufacturers are 
now adapting their machines, where possible, to operate with carbon 
brushes. American manufacturers realised early that the direct- 
current turbo-generator would never be a satisfactory commercial 
machine until it could be built with carbon brushes. But it is 
only within the last five vears that the skill of designers and manu- 
facturers has been equal to constructing direct-current generators to 
operate satisfactorily with carbon brushes at speeds materially 
higher than those of standard belt-driven generators. By careful 
design with auxiliary commutating poles and by accurate shop work 
it has been possible to build motor-generators for double the speed 
which was formerly considered possible, while the development of 
direct-current generators for coupling to steam turbines has proceeded 
under the same conditions. It can now be stated confidently that a 
direct-current turbo-generator has been developed suitable for 
satisfactory operation with carbon brushes under American condi- 
tions. They are now built in sizes from 10 kw. to 300 kw. at 125 volts 
and from 50 kw. to 500 kw. at 250 volts. Although 600-volt genera- 
tors do not seem to be in great demand for this type of unit, vet a 
number have been in satisfactory operation for some time, notably 
a 1,000 kw. unit (consisting of two 500 kw. generators coupled to 
one steam turbine) operating at 1,500 revs. per min., which was 
installed by the North Shore Railway Co., California, in 1907. 

Standard speeds which have been found most suitable for these 
generators vary from 6,000 revs. per min. for a 10 kw. 125.volt 
machine to 1,500 revs. per min. for a 500 kw. 250-volt type. — All of 
these machines can be satisfactorily built to operate with commutat- 
ing poles when carefully designed. Most engineers, however, seem 
to think that a commutating pole is a universal remedy for all com- 
mutating troubles. Experience with direct-current turbo-generators 
and other high-speed machines has shown that this is very far from 
being true. The commutating pole must be proportioned as care- 
fully as the other parts of a machine, and it was the neglect of this 
fact which caused the failure and abandonment of this device when 
it was first used many years ago. The two factors which limit the 
design of direct-current turbo-generators are the commutation and 
the collection of large currents at high speeds. The commutating 
difficulties can be satisfactorily met in the generators given in the 
above list if a properly designed interpole construction is used. For 
generators of more special or more extreme ratings a complete 
system of distributed compensating winding in the pole faces should 
be used. 

The limiting speed for which it is possible to build large direct- 
current turbo-generators is decided by study of the maximum 
commutator peripheral speed which can be employed with the 
particular grade of brushes adopted. The following equation limits 
the design of the commutator :— 


Commutator peripheral speed = circumferential distance between 
brushes on the commutator x the number of poles x revolutions per 
minute, 


* Abstract from “ Engineering News” of a Paper read before the National 
Electric Light Association. 
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The minimum distance between brush-arms on the commutator 
which can be conservatively allowed for any given voltage, 18 definitely 
fixed by the conditions of mechanical clearance necessary for 
accessibility and to prevent flashing, and also by the space required 
for the necessary number of commutator segments per pole. The 
number of poles is decided by the current the machine is to com- 
mutate. The maximum commutator peripheral speed is decided by 
the type and quality of carbon brushes which are adopted, while the 
revolutions per minute should be fixed by the question of maximum 
economy for the steam turbine. Thus we have the above equation 
stating a rigid relation between a number of factors, each one of 
which is subject to restriction. 

Flexible metal brushes will operate whether the commutator runs 
true or not; and, having low contact resistance, they are suitable for 
collection of large currents. This explains why they were adopted 
во universally on the early European machines. If the brushes are 
not carefully trimmed frequently, the trailing edge of a copper gauze 
or wire brush becomes ragged, and when the brush is in such condi- 
tion a short-circuit or sudden violent change in load is liable to make 
the machine flash over. A new type of copper-leaf graphite brush 
has been used recently in Europe with better results, but the opera- 
tion cannot be considered satisfactory, and the cost is high. Carbon- 
trailing tips have been used with metal brushes, but this means a 
complicated and sensitive brush gear, which is practically as difficult 
to manufacture and keep in operative condition as a brush gear using 
all-carbon brushes. The life of metal brush gear of all types is 
extremely short, so that the cost of renewals and the continual trim- 
ming which is necessary become prohibitive. 

It is now apparent that the only satisfactory solution of the com- 
mutator problem on a direct-current turbo-generator, for American 
conditions, is the use of carbon or graphite brushes. It is an open 
question whether it is better to design these machines to operate 
with ordinary good quality graphite carbon brushes or with some 
special high-grade brush which must. be obtained, for example, from 
Europe. With carbon brushes a commutator is required which 
runs absolutely true under all conditions and at all times. Com- 
mutators to carry a large current at high speed are always relatively 
small in diameter and long. The diameter is fixed by the revolutions 
per minute and the maximum peripheral speed, which can be 
satisfactorily operated with the particular grade of carbon used 
and with the degree of accuracy obtainable in commutator manu- 
facture. The peripheral speed usually adopted at the present time 
in America is from 4,500 to 6,000 ft. per minute, although peripheral 
speeds 40 per cent. higher than this have been used by European 
manufacturers with a special grade of brush. With the diameter 
fixed, the length of the commutator is decided by the questions of 
temperature rise and correct spacing of the requisite number of 
brushes. When the length of the commutator would be greater 
than about 30 in. it usually becomes advisable to build two com- 
mutators of half the length instead of one full length. A difficulty 
which is experienced with any long commutator, or with two com- 
mutators in tandem, is the lack of uniformity in the distribution of 
current between the different brushes on each brush arm. It can be 
avoided only by careful selection of a suitable type of brush holder 
carefully fitted with good quality brushes and a suitable arrangement 
of generator leads. 

The standard type adopted for direct-current turbo-generators is a 
cylindrical commutator of the shrink-ring type. Radial commuta- 
tors have been used to а certain extent in Europe with good resulta, 
but the inaccessibility of the brushes has prevented their extensive 
adoption. The only advantage claimed for them js a reduction in 
over-all length and less trouble due to vibration of the armature 
caused by lack of balance. This reduction in vibration is due to 
the fact that the operating surface of the commutator is at right 
angles to the shaft, and consequently in the same plane as any 
vibration, instead of being at right angles to such a plane, as is the 


case with a cylindrical commutator. 


The V-ring type of commutator is unsuitable for long-speed 
commutators of small diameter, as with this construction it is difficult 
to keep the mechanical stresses within reasonable limits. The advan- 
tage of the shrink-ring construction is that the stresses can be directly 
calculated and arrangements made to take care of them. The 
shrink rings are of high-grade steel and are of sufficiently heavy 
section so that the stresses due to centrifugal action are moderate. 
They will retain their circular form and prevent any local distortion 
of the commutator. 

The standard cylindrical shrink-ring type of commutator is, in 
small sizes, built directly on the shaft, while in large sizes it is built on 
a bushing. The success or failure of a commutator depends upon 
extremely accurate shop work and a design such that the deflections 
and stresses due to centrifugal action and temperature variation are 
moderate. The micanite or mica used in the construction, instead of 
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being a heterogeneous combination of mica and shellac, must be 
‘built up of carefully gauged and selected mica segments of uniform 
thickness regularly arranged and cemented together with the 
minimum amount of shellac. This micanite has to be carefully 
treated so that it takes its final dimensions before being placed in the 
commutator. Every element in the commutator, that is, the copper, 
micanite, bushing and shrink rings, must be carefully gauged. 
After the commutator is assembled it must also be carefully seasoned, 
so that there remains no possibility of distortion or of change in 
the relative position of segments after the machine is placed in 
operation. 

The mechanical] construction of the armature is also of great 
importance, since it is essential that the balance of the armature 
should not change after the machine is put in operation. This 
necessitates that the punchings do not get loose or move on the shaft 
and that the armature winding does not move under the action of 
centrifugal forces. The punchings are usually either pressed on the 
shaft one at a time or built up on a mandrel bored out and shrunk on 
the shaft, no intermediate spider being used on account of the small 
diameter. Opinion varies as to whether the armature coils are 
better held in position by wedges or by wire bands, but the most 
satisfactory arrangement seems to be the use of bands on the small 
and wedges on the large armature. The end connections on the 
armature are probably better held in position by steel wire bands. 
Bronze shrink rings have been used for this purpose, but there is 
danger that they may get loose and change the balance of the 
armature, as it is very difficult to fix them securely. The question 
of insulation of the armature winding is extremely important. The 
insulation on the armature coils must be carefully baked and 
pressed, so that there will be practically no shrinkage and consequent 
movement of the coils. The armature winding is exposed to carbon 
and copper dust from the commutator, and the collection of dirt on 
such a high-speed armature is also very much greater than on the 
corresponding low-speed. On account of this it is necessary to be 
extremely careful in insulating all bare metal on the armature, во 
that there will be no danger of “ flashing over ” across dirty surfaces 
to the earthed parts. 

The question of vibration is one of the most serious difficulties to be 
considered. It is difficult to determine the critical speed of a direct- 
current turbo-generator armature; but it is extremely important 
that this speed of the generator when coupled to the steam turbine 
shall not be close to the normal running speed. This usually means 
that the armature must be designed with the maximum possible 
diameter of shaft, and it is generally necessary to sacrifice the advan- 
tage of low commutator peripheral speed to enable a sufficiently stiff 
shaft to be used. The question of permanency of balance is equally 
important, and this requires that there be no relative movement 
of the component parts of the armature, and also that the shaft 
neither springs nor deflects under the influence of the temperature 
variations obtained.  Direct-current turbo-generators as built a few 
years ago would operate perfectly on test when first built, but, 
after running six months, mechanical vibration and deterioration of 
the commutator were likely to be so great that they could no longer be 
considered commercial. 

One of the most satisfactorv constructions for small units is a two- 
bearing set, the turbine wheel being overhung and the two bearings 
self-aligning. This construction obviates any trouble due to lack of 
alignment. With larger units, however, it is no longer suitable on 
account of the axial space required by the turbine, and a three or 
four-bearing set with a coupling becomes necessary. Such sets again 
require careful alignment and careful fitting of the coupling, other- 
wise there will be trouble with vibration. Ouiul-ring lubrication is 
ellective in the smaller sizes, but forced-flow lubrication is usually 
required above 100 kw. if the temperature of the bearing is to be 
kept within reasonable limits and if the operation is to be reliable. 

Foreign practice is usually to enclose completely all the armature, 
except the commutator, and to supply cooling air from a special 
duct. Here we do not consider this advisable because of difficulty 
of access. The usual practice on small machines is to employ a semi- 
enclosed construction with natural cooling. On large machines, 
however, as the noise 13 appreciably more than in corresponding low- 
speed machines, it may ultimately be found advisable to adopt a 
more enclosed construction, 

At the present time the direct-current turbo-generator can hardly 
be considered commercial above 500 kw. at 250 volts, and the prob- 
ability is that in Jarger sizes it will be necessary to use an alternating- 
current turbo-generator and rotary converter as a substitute. This 
substitute may, however, be onlv temporary in the 750 kw. and 
possibly the 1,000 kw. sizes. Considerably larger sizes are at 
present in use in Europe, but it should be remembered that operating 
conditions there are by no means as severe as here, so that machines 
which would operate satisfactorily there might fail here. 


PRINCIPAL MIERS' ADDRESS TO SECTION L OF THE 
BRITISH ASSOCIATION.* 


I propose first to consider some general relations between teachers 
and their pupils, and then explain what, in my opinion, should be the 
change in the method of teaching, or at any rate in the attitude of 
teacher to pupil, which should take place when the scene changes 
{гот school to university. 

First as to general relations between teachers and their pupils. 
Among all the changes and varieties of system and curriculum there 
is one factor which remains permanent and which is universally con- 
fessed to be of paramount importance—the individuality of the 
teacher and his personal influence upon the pupil. Personal in- 
fluence is, of course, not only a matter of intellectual attainments ; 
it appears to me, however, that at the present time so much is made 
of the duty of schools to aim at the formation of character that there 
is an unfortunate tendency to regard this duty as something distinct 
from the other functions of a master, and as independent of intel- 
lectual qualifications. Among the first qualities now demanded of 
a master in a public school for boys are manliness, athletic skill and 
à hearty and healthv personality, and these are often regarded as 
compensating for some lack of intellectual equipment. I suspect 
that there is a similar tendency in schools for girls. And yet I think 
it will be found that the only permanent personal influence is really 
wielded by teachers who exercise it through intellectual channels, and 
that those who acquire intellectual authority will generally succeed 
in training the characters as well as the minds of their pupils. On 
the other hand, the master who is not up to the proper intellectual 
standard will soon be found out by his cleverer pupils, and will lose 
influence, whatever may be the charm of his character. Тһе forma- 
tion of character. so far as it can be distinguished from intellectual 
training, is largely worked out by the boys themselves in any public 
school in which healthy tradition and a sound moral atmosphere are 
maintained, although it is true that these traditions depend upon the 
character and personality of the teachers. 

How is the proper personal and sympathetic relation to be estab- 
lished between teacher and pupil so that the individuality of the one 
may call out the character and the effort of the other? Those whoen- 
quire of their earliest schoo] reminiscences will probably recollect that 
the teachers who obtained a real hold upon them did 50 by virtue of 
the power which they possessed of arousing thcir intellectual interest. 
In the young child I believe that this interest will be found to be 
mainly that of novelty. With an older student it is not enough that 
the impression or the idea should be new ; if it is to arouse interest 
it must also direct his mind to а purpose. This distinction may 
guide us in diflerentiating university methods from school methods 
of education. Many of our failures are due to one or both of two 
prevalent mistakes. The first, the mistake of teaching children by 
methods that are too advanced ; the second, that of teaching univer- 
sity students by methods that are better adapted for scliool children. 
It is with the latter that I wish to deal in this address; but we may 
in passing remind ourselves that when young men and young women 
are sent straight from the university to teach children with nothing 
but their university experience to guide them, it is not surprising 
that they often proceed at first on wrong lines, and as though Шеу 
were dealing with university students. 

Granting, then, that there should be a radical difference between 
the ways of school and university teaching, and that there is at pre- 
sent an unfortunate overlapping between the two, Jet me next con- 
sider how the distinction between the intellectual interest of a child 
and the intellectual interest of а man may guide us in adjusting our 
methods of teaching when students pass from school to the university. 
А tenable, perhaps even a prevalent, view concerning a liberal school 
education is that its chief purpose 13 Dot so much to impart knowledge 
as to train the mind. In any event, if the scheme of intellectual 
training be adequately fultilled, the period of mental discipline should 
come to an end with the close of school life, and the mind should then 
be able to enter upon new studies and to assimilate fresh knowledge 
without a prolonged continuation of preparatory courses. Indeed, 
the professed object of entrance examinations to the university is to 
exclude those whose minds are not prepared to benetit by a course of 
university study. Ап entrance examination, then. should not be 
merely a test of whether a boy or girl has learnt sufficient of certain 
subjects to continue those subjects. in particular at the university : 
and yet it has, unfortunately, come to be regarded more and more 
аз performing this function, instead of being regarded as 8 test 
whether the student is generally "tit to enter upon anv university 
course. The result is that an entrance examination tends to become 
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" Abstract of the presidential address delivered last week at Shetlield 
by Principal Miers, D.Sc., F.R.S., to the Educational Science Section. 
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a test of knowledge rather than a test of general intelligence ; merely 
one in an organised series of examinations which endeavour to ascer- 
tain the advancing proficiency in a limited number of subjects, and 
therefore tend really to encourage specialisation. Specialisation is 
not to be prevented by insisting on a considerable number of subjects, 
but rather by teaching even one subject ia à wide spirit. Another 
result is that the entrance examination belongs properly neither to 
the school course nor to the university course ; if it is taken at the 
age of 16. the remainder of the school career tends to be devoted to 
university work, which should not really be done at school ; if it is 
taken after leav ing school this means that work is being done at, or 
in connection with, the university which ought to be done at school. 
It is certainly true that for various reasons a vast deal of education 
is now heing carried on at the universities which should. belong to 
school life, and, moreover, is being carried on by methods which are 
identical with those pursucd at sc hool. ИН equally true that, owing 
to the early age at which matriculation examinations or their 
equivalents may be taken, many schools are now asking that at the 
age of 18 or 19 a school examination may be held which shall be an 
equivalent, not for matriculation, but for the first degree examination 
at the university, This would really imply that schools should be 
recognised as doing university work for two vears of their pupils’ 
careers—surely а most illogical procedure, and one which supports 
ту contention that there is now very serious overlapping. for it 
assumes that the work for the first degree examination can be carried 
on either at the school or the university, and therefore that there is 
no difference in the methods of the two. An increasing number of 
candidates actually present themselves from secondary schools for 
the external intermediate examination of the University of London ; 
in 1904 there were about 150, in 1909 there were nearly 500 such 
candidates. 

The whole matter is inextricably involved with the question of 
university entrance examinations. It must suflice here to say that 
I have been led to the conclusion that matriculition examinations 
should be designed to suit the capacity of average pupils not less than 
17 veurs of age. if they are to test the intelligence of those who are 
ready to enter upon a university course. 

Starting with the principle that the period of mental discipline 
is closed at the end of the school career, and that those who pass to 
the university come with fair mental training and sutticient intelli- 
gence, what should be the relation of university teaching to that which 
the student has received at school? Under present conditions the 
schools which aim at sending students to the universities endeavour 
to give a general education which will fit their pupils to enter either 
upon a university course or upon whatever profession or оге upation 
they may select on leaving school. They do not contine the teaching 
of any pupil to preparation for a special profession or occupation, and 
they do not generally encourage special preparation for the university. 
Now contrast, what happens to the pupils leaving such a scliool to 
entera profession or business with what happens to those w ho procced 
to the univ ersity. The former pass into an entirely different atmo- 
sphere; they are no longer occupied with exercises and. preparitory 
courses which serve a disciplinary purpose; they are brought face 
to face with the realities of their business or profession, and, though 
they have to gain their experienee by beginning at the lower or more 
element: ary stages, they do actually and at once take part in it. The 
university student, on the other hand. too often continues what he 
did at school ; he may attend lectures instead of the school class, but 
neither the method nor the material need differ much from what he 
has already done. Should not the break with school be аз complete 
for him as for his school-fellow who goes into business ? Should he 
not be brought face to face with the actualities of learning ? After 
his years of preparation and mental drill at school, should he not, 
under the direction of his university teachers, appreciate the purpose 
of his work and share the responsibilit y of it ? 


Take science, for instance, as an illustration. In science there 
should be all the difference between the school exercises, on the one 
hand, which teach the pupil the methods of experiment, illustrate 
the principles Jaid down in his text books, and exercise his mind in 
scientific reasoning ; and, on the other hand, the university training, 
which sets him on a course involving the methods of the classical 
rescarches of great investigators and a study of the original Papers 
in which they are contained, illuminated bv the views of his own 


teacher. He also should awaken to the necessity of modern lan- 
guages. А boy who, on leaving school, passes not to the scientific 


laboratories of a university, but to a scientific assistantship in а 
business or Government department, will very soon find it necessary 
to go to the original sources and acquire а working knowledge of 
foreign languages. It is regrettable that under existing conditions 
a scientific student sometimes passes through his university without 
acquiring even this necessary equipment. I believe this to be largely 
due to the fact that he is compelled to spend so much of his time in 


preparatory work of a school character during the early stages of his 


university career. 

The spirit of inquiry which drives the literary student to find for 
himself the те; ining of an author by study and by comparison of the 
views of others 18 really the same spirit of inquiry which drives the 
scientific student to interpret an experiment, or the mathematical 
student to solve a problem. Only by kindling the spirit of inquiry 

can teaching of a real university character be carried on, Give it 
what name you will. and exercise it in whatever manner you desire, 
there is no subject of study to which it cannot be applied, and there 
are no intelligent minds in which it cannot be excited. 

The first question which a university teacher should ask himseif is, 
* Am Lrousing а spirit of inquiry in my pupils ? " And if this cannot 
be answered in the affirmative it is а confession that the university 
ideal is not being realised. Some assert that this principle should 
also guide school education, and that it should be the first aim of the 
school teacher to stimulate the spirit of inquiry. My own view is 
that with young children this should be less necessary; they all 
possess it, and are by nature inquisitive. It should rather be the 


! object of the teacher not to spoil the spirit of inquiry by allowing it 


to run riot, nor to stifle it by making the work uninteresting ; if the 
lesson interests them, their inquisitive minds will be quick enough 
to assimilate the teaching. 

I have often thought it an interesting parallel that among original 
investigators and researchers there are two quite distinct, types of 
mind, which have achieved equallv valuable results. "There is the 
researcher who pursues an investigation with a constant purpose, and 
to whom the purpose is the inspiration. But there is also the inves- 
tigator who has preserved his youthful enthusiasm for novelty and 
has in some respects the mind of a child; pussionately inquisitive, 
he will always seek to do something new, and very often, like a child, 
he will tire of a line of research in which he has made a discovery, and 
take up with equal enthusiasm a totally different problem in the hope 
of achieving new conquests. The I»tter is, perhaps, the most fertile 
tvpe of original investigator, but it is not the type that produces the 
best teacher, except for very exceptional and original-minded 
students ; and such teachers do not often found a school of lear ning 
and research endowed with much ғ ability. For ordinary students 
the inv estig: itor who pursues his re earches as far as possible to their 
conclusion is the safer guide. 

It will now be clear that the principle which I am advocating is a 
very simple one—namely, that the business of direct mental training 
should be finished at school, and that at the university the trained 
mind should be given material upon which to do responsible work in 
the spirit of inquiry. Preparatory exercises belong to school life 
and should be abandoned at the university. — All this seems so obvious 
that it might appear to be hardly worth. saying, were it not that the 
methods which actually prevail are so far removed from this ideal. 
When, for example, a boy who has not learnt Greek or chemistry at 
school comes to the university and proposes to take up one of these 
subjects he is generally put through a course of exercises which differ 
in no essential respect from those which are set before a boy of 12. In 
other words, our university method for the trained mind does not 
really differ from our school method, which is supposed to be adapted 
to the mind in course of training. 

It may be asked, In what manner is this change to be introduced, 
and how is it possible under present conditions, where so many 
students are all pursuing ordinary degree courses and have no time 
or opportunity for special work, to provide teachers who can educate 
them in this spirit, if it is also their duty to get pass students through 
their examinations ? The answer, I think, is that in à university 
the professors and higher teachers should be, without oxception, men 
who, whatever may be their teaching duties, are also actively engaged 
in investigation. Their assistants should be teachers who, even if 
the whole or part of their time is occupied in routine teaching, have 
yet had some experience in, and possess real sy mpathy with, modern 
advanced work under such professors. This is only to be secured 
by insisting that teachers in a university should all have had some 
experience “of original work. Under the present system at most 
universities. unless the student has been fortunate enough to come 
in contact with a teacher imbued with the spirit of research who is 

carrying on his own investigations, it rarely happens that he has the 
time or “the means which would enable him to obtain any insight into 
the meaning of investigation before he leaves to take up teaching 
work. The need of post-graduate scholarships for this purpose is 
very widely felt, and is now frequently expressed. To insist upon 
such qualifieations for all university students is, of course, under 
present conditions, impossible ; but there should be no insuperable 
difliculty in insisting upon them for those who are to be allowed to 
enter a university as teachers. 

Researchers are born, not made, and it is not bv any means 
desirable that all university students should be cast adrift to make 
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new researches and seek discoveries even under the direction of ex- 
perienced teachers and investigators. This must depend to some 
extent upon the character of the pupil as well as of the teacher. The 
mere publication of Papers may mean nothing, and much that is 
dignified with the name of research is of no account. To turn a lad 
on to research, unless it be in the right spirit, may be only to set him 
а new exercise instead of an old one; to Jeave him to prosecute an 
Investigation for himself may be to condemn him to disappointment 
and failure, On the other hand, to carry on any piece of work, 
whether it be new or old. in the zealous spirit of inquiry, with faith 
in а purpose, is to ensure the intellectual interest of the student : and 
I cannot see why this spirit should not animate all university educa- 
tion, whether it be accompanied by original research or not. The 
essential condition is that the chief university teachers should them- 
selves create an atmosphere of investigation. So deep-scated is the 
belief that nothing musf be undertaken without a preparatory course 
of training that even the best and most. brilliant students are fre- 
quently discouraged from undertaking a new study until they have 
been subjected to the mental discipline of an elementary course in it. 

The distinction that I have in my mind between university and 
school teaching may be ex pressed in this way. At school no subject 
should he taught to a class as though И were intended to be their life 
work. To take an example: И too often happens at present, owing 
really to excessive zeal on the part of school teachers, that mathe- 
maties is taucht as though each member of the class were destined to 
become a mathematician ; consequently only the few scholars with a 
real aptitude for mathematics become interested, and the remainder 
are left behind. On the other hand, at the university each subject 
should be studied as though it really were the life work both of teacher 
and student. Thus, to take the same subject as an illustration, the 
mathematical student wil] attend the full courses of his professors 
and will follow them with the interest of a mathematician ; whereas 
for the scientific student. it will only be in those branches of mathe- 
matics which concern him that the interest of his special science will 
put him on terms of equality with the mathematical student. 

I have endeavoured to contine myself to the subject of university 
education, and not to say much, exeept by way of contrast, concern- 
ing school teaching. 1 must, however, return to it for à moment to 
emphasise the danger of that specialisation which, since it takes place 
at school and not at the university, is bound to be narrow. and which 
is often encouraged in pupils of special aptitude preparing for univer- 
sity scholarships, That a boy or girl should for à year or even two 
years before leaving school he practically confined to one subject, and 
should before entering the university be examined т that alone, 
appears to me to be contrary to all the best traditions of school texch- 
ing. and to the often expressed desire of the universities to ensure 
a good general education in those whom they admit. 

What should be the exaet nature of the teaching before and after 
the age of 16 or 17 for the mass of ordinary boys I would prefer to 
leave to the decision of those who are best able to judge. I think it 
highly probable that there should be а considerable alteration of 
curriculum at the eritical age. But. if a break and change of subject 
are required at this age, 1 believe that a yet more complete change 
is required at the later stage when the boy goes to the universit v. and 
that school methods should then be entirely replaced. by university 
methods- not because there is then a natural change in the mental 
powers of the student, but because it is the obvious stage at which 
to make the change if we are to abandon preparatory training at all. 
Should it be proposed that the change ought to be made at 16. and 
that after that age something of the nature of university methods 
should be gradually introduced, my fear is that this would only lead 
to tlie perpetuation of school methods at the university. 

An interesting question which deserves to be very seriously con- 
sidered is the question, What sort of school education affords the best 
preparatory training for the university? I have often heard. it 
asserted that, if a boy is capable of taking up at the university a 
course which is entirely. different from his school course, he will 
generally he found to have come from the classical side, and not from 
the modern side. An ordinary modern-side boy is rarely able to 
pursue profitably a literary career at the university, whereas it often 
happens tht ordinary classical-side boys make excellent scientific 
students after they have left school. 1 am bound to say that this, 
is. on the whole, my own experience. It suggests that а literary 
education at school is at present a better intellectual. training for 
general university work than a scientific education. 

There are no doubt many causes which may contribute to this. In 
some schools the brighter boys are still retained ou the classical side, 
while those who are more slow arc left to find their way to other sub- 
jects; and some whose real tastes have been suppressed by the 
uniformity of the school curriculum turn with relief to new studies 
at the university and pursue them with zeal, But the facts do also, 

I think, point to some defect in the present teaching of school science 


whereby à certain narrowness and rigidity of mind are rendered 
possible. This may be partly due to the lack of human interest in the 
teaching of elementary science; the story of discovery has a persona] 
side which is too much neglected, though it 13 more attractive to the 
beginner and might with advantage be used to give some insight into 
the working of the human mind and character. Moreover, it would 
form an introduction to the philosophy of science, which is at present 
so strangely ignored by most teachers. 

But another noteworthy defect is the absence of that mental 
exercise which is provided by the thoughful use and analysis of lan- 
guage. I believe that the practice of expressing thoughts in cere- 
fully chosen words, which forms so large a part of a good literary 
education, constitutes a mental training which can scarcely be sur- 
passed, and it is unfortunately true that in the non-hterary subjects 
too little attention is paid to this practice. In school work and 
examinations a pupil who appears to underst*»nd а problem is often 
allowed fall credit, although his spoken or written answer may be far 
from clear. This is a great mistake. А statement which is not 
intelligibly expressed indicates some confusion of thought ; and. if 
scientific teaching is to maintain its proper position as a mental 
training, far more attention must be paid to the cultivation of a lucid 
style in writing and speaking. 

Although it is true that the intelligent reading and study of the 
great masters should assist in the acquisition of a good style. it is 
equally true that, if they come to be regarded as a school task, they 
are not viewed with affection, especially in these days of crowded 
curricula, when there is little leisure for the enjoyment of a book that 
requires deliberate reading. The art of expressing one's ideas in 
simple, straightforward language is to be acquired not so much by 
study as by practice. Much would Бе gained if boys and girls were 
constantly required to express their own meaning in writing. The set 
essay and the précis play a useful part. but do not do all that i$ 
needed. Translation does not give quite the necessary exercise. 
What is required is constant, with certain periods of conscious, prac- 
tice, and that is only to be obtained by making every piece of schoo! 
work in which the English lunguage is used an exercise in lucid ex- 
pression. Very few paragraphs in anything written by the ordinary 
schoolhoy—or, for the matter of that, by the ordinary educated 
Englishman- are wholly intelligible, and teachers cannot devote too 
much pains to criticising all written work from this point of view. 
Н we first learnt by practice to express our meaning clearly we should 
he more likely to acquire the graces of an elegant style later, [must 
add that I believe the training in the manipulation of words would 
Бе improved if all children were required to practise the writing of 
English verse— not in efforts to write poetry, but narrative verse 
used to express simple ideas т plain language. 

The tutorial classes for working people which have now been under- 
taken by several universities, and which already number about 1200 
students, offer an opportunity of dealing with a body of intelligent 
and enthusiastic students who have not received the conventional 
training for a university course. Here, if anywhere, the difference 
between school methods o£ teaching and university methods ought 
to be apparent ; and I feel sure that. if university teachers attempt 
conventional methods with these students they will be condemned 
to failure. It is certain that these classes will increase enormously 
and rapidly, and Е have great hope that they will for this reason 
influence the methods of university teaching in a very healthy manner. 

The acquisition of knowledge and the training of the mind are two 
inseparable aims of education, and vet it often appears difficult to 
provide adequately for the one without neglecting the other. I 
think, however, the fundamental question is to a large extent one of 
responsibility. Left to himself. а boy ога man will acquire a know: 
ledge of the things which interest him, and will obtain a training from 
experience such as no school or college can give. — 1f the teacher hears 
the responsibility during the period of school training. should not the 
student have a large share of responsibility in the quest of knowledge 
at the university ? Now, it is of the essence of responsibility that 
there should be something sudden and unexpected about it. 16 
before putting à voung man into a position of trust. vou lead him 
through a kindergarten preparation for it, in which he plays with tlie 
semblance before being admitted to the reality, if vou teach him 
first all the rules and regulations which should prevent him from 
making a mistake, vou will effectually smother his independence and 
stifle his initiative. But plunge him into a new experience, and make 
him feel the responsibility of his position, and vou will give him the 
impulse to learn his new duties and the opportunity to show his rea 
powers. И is because I feel that this sudden entrance into an en- 
vironment of new responsibility is so necessary that Г would regird 
with suspicion any attempt to provide a gradual transition between 
school and university methods. In matters of discipline and self- 
contro] it is possible and advisable to place responsibility upon school 
children ; in intellectual matters it is not advisable, except for the 
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few who are matured bevond their years. It is, therefore, all the 
more necessary that this should be done at the moment when they 
enter the university. 

The spirit of independent inquiry which should dominate all 
university teaching and learning is not to be measured by the 
number of memoirs published, but it is to be tested Бу the extent to 
which university students are engaged upon work for which thev 
feel a responsibility. Visit the universities at the present moment, 
and, in spite of all the admirable 
investigation which is being carried 
on, vou will find the majority of 
students engaged in exercises in 
which they feel no responsibility 
whatever. Ш my opinion this 
indicates that for them the spirit of 
true university education has never 
been awakened. И is, after all, 
very largely а question of attitude 
of mind. Алу subject of study, 
whether it be a scientific experiment 
or an historical event, or the signiti- 
cance of a text, is a matter of inter- 
pretation, and to approach it in the 
university spirit is to approach it 
with the question, “ Fs this the right 
interpretation?” | Upon that ques- 
tion сап be hung a whole philosophy 
of the subject, and from it can pro- 
ceed a whole series of investigations ; 
it embodies the true spirit of research 
and it opens the door to true learn- 
ing. о 

In discussing universit v education 
I have not. of course, forgotten that 
many persons have taught them- 
selves up to a university standard 
entirely without the aid of pro- 
fessors; indeed, the University of 
London long ago provided an avenue to a university degree which 
has been successfully followed by many such persons with the best 
possible results. But I have endeavoured to remind you that at 
the university, as at school, for most students the personal intluence 
of the teacher is the important thing; that at the university, as at 
school, success in teaching depends mainly on the extent to which 
the interest of the student is aroused ; and that at the university this 
is only to be done by providing him with a purpose and a respon- 
sibility in his work in order that. he may understand to what con- 
clusions it is leading him. Until this is done we shall still have 
universitv students complaining that thev do not see the object of 
what they are learning or understand what it all means. In the hope 
that the attention of university teachers may he turned more fully 


to this aspect of their work [ have ventured to make it the subject 
of my address, 
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COMPARATIVE LIFE TESTS ON GLOW LAMPS.* 
BY C. C. PATERSON AND Е. Н. RAYNER, 


Summary.—Comparative life tests of lamps were carried out bv the 
authors at the National Physica] Laboratory in conjunction with the 
New York Electrical Testing Laboratories to see how close an 
agreement would be obtained by different laboratories. The tests were 
made on 12 British and 12 American lamps, half of cach being tested at 
each laboratory. The tests indicate that such measurements can be 
carried out оп the basis of the Engineering Standards Committee's 
specification within an aceuracy of +5 per cent. for carbon lamps. 


Object of Tests.—The tests described below were undertaken 
in order to determine the agreement which it is possible to 
obtain when life tests are carried out on glow lamps by diffe- 
rent laboratories. The useful life of the carbon filament glow 
lamp 15 so sensitive to variations in the test conditions, and so 
many different measurements have to be made in the deter- 
mination of useful life, that some scepticism is often felt in the 
accuracy which is possible with this class of work. 

Conditions of Test.—The useful life of a lamp is taken to be 
the number of hours that a lamp will run before the candle- 
power falls below 80 per cent. of its initial value, the voltage 
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* Joint tests made by the authors at the National Physical Laboratory 
in conjunetion with Dr. Clavton Н. Sharp and Mr. Preston S. Millar, of 
the Electrical Testing Laboratories of New York. 
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Candle-power dropped to 40 per cent, : 


at which it is run being that at which it consumes initially а 
definite number of watts per candle.* Each lamp, therefore, 
must be run on the racks at a voltage which, initially, for that 
lamp, corresponds with the standard value of watts per candle 
for which it is desired to determine the useful life. Now, the 
watts per candle of a carbon lamp are inversely proportional 
to about the cube of the volts, and the useful life of a lamp is 
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Fig, 1.—Lire Tests oF A BATCH OF SIN AMERICAN Lames RUN AT 3.1 WATTS PER CANDLE AT THE 


NATIONAL PHYSICAL LABORATORY. 


fter 440 hours, No, of fiunents which broke on test—1. (Not includel in average.) 


inversely proportional to about the sixth power of the watts 
per candle and to the 20th power of the volts. It will thus 
be seen that to obtain an accuracy of about 2 per cent. in the 
useful life requires an accuracy of 0-3 per cent. in the initial 
determination of candle-power and watts and of 0-1 per cent. 
In the setting and maintenance of the average voltage on the 
test racks. Further, the average voltage on life test must be 
maintained free from fluctuations within verv narrow limits 
(т0ог— 5 per cent.), and the periodical measurements of 
candle-power must be made to the highest possible accuracy, 
since the termination of the test depends solely on this. The 
опу indeterminate factor in these measurements is the 
difference which exists between individual lamps of a batch, 
and this makes it desirable to take the average of a number 
of lamps in order, as far as possible, to eliminate this clement 
of uncertainty. 

The Electrical Testing Laboratories of New York have had 
а verv long experience in the testing of large quantities of 
lamps for useful life, and it was agreed between this laboratory 
and the National Physical Laboratorv to make a comparative 
test with a view to finding the order of agreement obtainable 
under the ordinary laboratory conditions of running life tests. 
For the purposes of the investigation it was agreed that the 
New York Laboratory on the one hand should prepare 12 
American lamps for running at 3-1 watts per candle and that 
the National Physical Laboratory on the other should prepare 
12 British lamps to run under the same conditions. 

At the time of the test the candle-power unit in the United 
States had not been adjusted in conformity with the inter- 
national agreement subsequently entered into by the National 
Laboratories of Great Britain, France and the United States, 
and there was also a small known difference in the standards 
of voltage in the two countries. Allowance was made for 
both of these factors in the determination of the correct voltage 
for each lamp which was required to give the desired watts 
per candle. Six of the British lamps were retained for run- 
ning at the National Physical Laboratory and the other six 
were sent to New York to be run at the voltage assigned to 
them in London. Similarly six of the American lamps wer 
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* See E.S.C, Specification No. 33 for carbon tilament glow lamps 
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sent over to be run here and six were retained for running in Table IL —Watts per candle. » 
New York. loea Toe Ec 
m . . . 
Initial Tests.—The six lamps sent to London had assigned 3-00 do Eta 3-10, 3-10 3-10, 
| to them the voltages which gave the values of watts рег |e 
“ candle scheduled in Column 1 of the table below. Column 11. | degree to which the voltage measuring and regulating devices, 


р gives the National Physical Laboratory values for watts рег | &c., installed for life tests in the two laboratories, give the 
candle of the same lamps. Column IIT. gives the National | same results.* 


M - Physieal Laboratory values for six 
: ofthe British lamps sent to America, | ЧАСЕРЕРЕЕЕЕЕАНАРААРЕАЗЕНАААЕЕАААААААОВЫХ 
.. and Column IV. the American values MSS Ee О О В О О О О Ена 
= for the same lamps. “These figures —— TSK EEREBEEEERIS 
| have been corrected (as stated) for RTI HERS tt tt ВЕ RRE 
ыс | EEEE SE EEE PE PEPER 
power between the two laboratories. : aS — bee a 
Pott het ELL LLLE prp ea 
Table I.—Watts per Candle. E ttt tt и тиит: 
teen tap mittana, } tan BE EEE pe tC 
Values assigned at Values assigned at E gene Юраш. 2 R3 
теа шга | E HHE 
3-09 ... 3-10 410, ~.. 309 2 
$09 .. 307, 310, .. 318 NMEAMNSMNENRENENENEBENENEEZNHEHESRENSEHNEZESU-: —— 
310 .. 307, 310, .. 312 e Г СЕВО 
31 .. 510, 310, ... 3-09 i ШЦ ООО ЕЗЕН 
311 ... 310. 310, ... 312 : LLLLLLLLLLLLLILLLDLLITTTTELLI TT TER 
EMO $0. 310, ... 312 Jae BS eae =H ER НЫЕ 
с. o НЕЕ НЕРЕНЕНЕНЕННЕНЕААЕЕЕЕРЕНАНАААЕ 
heim sole вые FEE HH E 
shows an average difference in one 500 5 ae Re 100 100 200 300 100 
comparison (Columns I. and II.) of Hours, 
0-3 per cent., and in the other Fic. 3.—Lire Tests oF А BATCH OF Six BRITISH Lamps RUN AT 3-1 WATTS PER CANDLE AT THE 
(Columns Ill. and IV.) of 0-5 per NATIONAL PHYSICAL LABORATORY. 
cent. between the average values of Oandle-power dropped to 80 per cent, after 310 hours, 
watts per candle assigned by the two 
laboratories to the two batches of lamps. This discrepancy | The above table gives the average initial watts per candle 


represents a difference of between 1 per cent. and 2 per cent. 
in useful life. The greater difference between columns ПТ. 
and ТУ. is accounted for by the second lamp, which evidently 


assigned to the four “batches of lamps by the two laboratories 

respectively. 
It will be noted that the batch of American lamps which 
was run in London has 0-3 per 


two batches of American lamps 
and Figs, 3 and 4show graphic- 
ally the results found for the 
two batches of British lamps. 

If the testing arrangements 
and also the corresponding 
lamps in the two laboratories 
were identical these pairs о 
diagrams should show similar 
results. 

Correcting the result of Fig. 


100 ЕУ cent. lower efficiency than the 
ВЕ = corresponding batch run in 
„ИНЕТ = SUUS New York. It is thereforeto be 
HHP S tt expected that it WEN 
80 BLELLEIELLLTTILLPSEE EI i useful life which from this 
—————À—— i а à cause 18 9 per cent. longer. 
79 AHHH i -+H Е The life curves of these lamps 
Ч H are shown in Figs. 1 to 4. 
FT Ш Figs. 1 and 2 are those for the 
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Per cent, mean horizontal candle-power. 
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Hours, 2 to allow for the fact that 

Fia. 2.—LirE TESTS OF A BATCH OF Six AMERICAN LAMPS RUN AT 3-09 WATTS PER CANDLE AT THE these lamps started at 3 
ELECTRICAL TESTING LABORATORIES, NEW YORK. watts per candle instead of at 
Оли е-розуег dropped to 80 per cent, after 420 hours. 3-10 we have the following 


values for the useful life deter- 
underwent a change between the time it was tested in London | mined at London and New York, as computed from the curves 
and the measurements in New York. If it had not been for of average candle- “power. | 
this, the mean difference would have been 0-2 per cent., repre- | ` Og n TERT 


. . ; р. The tests were made with alternating t and T! | descri tion 
: $^ "uod EN i у i iting current and a full descrip 
senting less than 1 per cent. in useful life. The foregoing tests | of the me thods and apparatus at the М.Р. L. is given in the “ Illuminating 


show the accuracy obtainable in assigning the correct voltage | Engineer,” October. 1908. 
at which lamps are to be run on life test at a given watts per + Slightly different values of useful life are obtained, according to 
задев. whether the computation is made from the curve of average candle- 
power during life (as in this Paper) or from the mean of the useful lives 
Life Test.—The life test on each lamp was run at the volt; age of the individual lamps in question, which is the usual method at the 
which had been assigned to it by the laboratory where it was New York Laboratory. The difference between the two methods is Р 


ver И d (0 > a fe curves 
prepared. ET therefore, among atis things, bcati ho ame тади м in cases where the individual life € 
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Table ITI.—Useful Life. 
National Physical — New York Difference 


Laboratory. Laboratory. per 

Value. Value. cent. 

Amcrican lamps ...... 435 hours ...... 428 ...... —17 
British lamps | ......... 310  ,, PEORES ан + 6.5 
British lamps ......... 310 , ...... BIO 359 +24) 


(with one omitted from average) 

The 6:5 per cent. difference is accounted for in the last 
column by the same lamp (given in column IV. of Table I.), 
which started at 3:18 watts per candle instead of at 3-10. It 
is seen clearly (left-hand diagram of Fig. 4) how this lamp 
increases the average useful life of the batch. If it had not 
been for this lamp the average useful life would have been 
316 instead of 330 hours, thus bringing the agreement 
between the two laboratories for the British lamps to 2 per 
cent. instead of 6 per cent. 

Conclusions.—In order to obtain quite definite results, ‘free 
from accidental variations of this nature, it would be necessary 
to experiment with a much larger number of lamps.  Diffe- 
rences between individual lamps of a batch are assumed. not 
to exist, but the assumption is not quite justified where so few 
lamps are tested. 

So far as the tests go, however, they indicate that measure- 
ments of the useful life of carbon filament glow lamps'can' be 
carried out on tlie basis of the Engineering Standards Com- 
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Еа. 4.—Lire Tesrs or A BATCH OF SIX. BRITISH LAMPS RUN AT 


ErkcTRICAL TrsrTiNG LABORATORIES, NEW YORK. 
Candle-power dropped to 80 per cent, after 330 hours. 


mittee's specification to give results which are quite definite 
and within an accuracy of less than +5 percent. when the test 
reveals that no lamp differs abnormally from the mean. It 
may be added that, from an experimental point of view, 
tests on metalhe filament lamps should yield a higher accuracy. 
The tests described here do not form any comparison between 
British and American lamps as such. The British lamps were 
all run for about 100 hours before being “ prepared ” for life 
test. Hence the unusual form of the early part of the life 
curves in Figs. 3 and 4 and the apparently shorter life shown 
by these two figures compared with those representing the 
American lamps. 


Paris Floods.—The report of the Commission appointed to 
investigate the causes of the disastrous floods in Paris at the 
beginning of this vear will shortly be issued. According to 
"The Times Engineering Supplement” the Commission 
consider that the generating stations, of which the majority 
are situated on the banks of the Seine, should be obliged to 
ensure a sufficient supply of coal and water for their plant ; and 
those stations that are not out of reach of Hoods should arrange 
with the others more favourably situated for а supply of | 
current in case of emergency. 
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THE PRICE OF ЕГЕСТЕ СГТУ. * 
BY EDW. W. COWAN. 


Summary.—The author criticises the principles on which the charges 
for electrical energy are usually based, this basis being an equal rate of 
profit from every class of consumer. Although this principle is safe, 
the author argues that best economic results cannot be obtained because 
the factor of, demand is entirely ignored. The demand for electricity is 
of a " composite" kind, energy being required for light, power and 
heat. Classified tariffs should be adopted so as to secure the greatest 
economic advantage. "The author supports his views by reference to 
the adjustment of prices in railway freight charges and other lines of 
business. — 

General Principles.— Yt. is, I presume, an obvious truth that the 
closest and widest possible correspondence between the incidence 
of supply and the incidence of demand secures the greatest economic 
advantage to the community ; but it is not perhaps so obvious that 
the closest coincidence of supply and demand is consistent with 
wide variations in the incidence of the forces which govern supply 
and demand and their resultant effects. Utility is not necessarily 
a measure of the effective demand of which it is the cause, and 
supply may be forthcoming independently of any direct influence 
of utility, operating through demand. 

The forces at work behind the scenes may often operate more 
effectively for the attainment of the desired end when they are not 
coincident in respect. to time nor correspondent in respect to degree. 

This apparent irregularity of operation is illustrated in the case 
of the market for wheat and straw.) The production of straw is 
independent of the demand 
for it (excepting through the 
indirect influence of an in- 
creased demand Юг straw 
lowering the price of wheat 
and thereby increasing the 
supply of wheat and conse- 
quently the supply of straw 
which is definitely related to 
it). 

If the two commodities are 
treated as one, their joint 
price will be determined by 
the resultant effect of the 
combined supply and the 
combined demand, but the 
relation bet ween the prices of 
the two parts of the supply, 
that is of the wheat and the 
straw, is determined quite 
independently of the relative 
cost of producing them. The 
sum of their prices must, of 
course, at least equal the 
expenses of production, that 
is to вау the forces which 
govern the joint supply will 
exercise direct influenee. In 
regard, however, to the separ- 
ate prices of the two parts. in 
respect to their relation to each other. it appears to be practically 
correct to assume that they are determined entirely by demand | if 
the best results are to be obtained. 

In Fig. 1 the play of these forces is statically indicated т the 
case of a demand which is in part met by a by-product supply. 

It will be noted that at quantity of supply О.М. there is a critical 
change in the character of the supply curve due to the change from 
by-product supply to supply produced under normal conditions. 

If the conception of joint production be accepted as valid, it 
explains many discrepancies in the relative prices of joint products 
in respect to the expenses of their production. Such cases are the 
prices of soap and its by-product, glycerine (£50 per ton, whereas 
the cost as a by-product is about £1), the different rates for transport 
of iron and brass. the Post Office rates for cireulars and letters 
(although tlie former cost more to carry). The price of a by-product 
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* Paper (somewhat abbreviated) read befor» Section F (Economie 
Science and Statistics) of the British Association at Sheffield. 

T It is not overlooked that, strictly speaking, demand alone cannot 
determine price, but as the influence of supply is practically rigid in the 
case of a by-product, such supply is not a function of price. The one 
necessary result is that the whole of the by-product supply offered 
should be sold at. the highest obtainable price and in order to achieve 
this result, regard to the demand factor only is required in fixing its 
реке. lt is the forces behind demand and supply which we have to 
consider, and as price cannot affect. the amount of supply offered, 16 
should be fixed with reference to demand only. 
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is what it will fetch. In such cases the relative cost of production 
may be ignored in fixing the price. The business should be treated 
ав а whole and not as an assembly of distinct businesses standing 
alone. 

Accepting such a view, we may postulate the following :— 

1. When the cost of production of one unit of supply in a business 
is affected by the cost of production of the other units, no single 
unit can be said to have a separate cost of production. 

2. If, under such conditions. an attempt is made to fix the price 
of each unit of supply upon the basis of its separate cost of pro- 
duction. loss will result. 

3. The loss is due to the relatively faulty correspondence between 
the incidence of supply and of demand which arises when price is 
not adjusted, as nearly as supply conditions will allow. to the inten- 
sity of demand. 

Further. there appears to be no reason, in theory, why any supply 
should not be treated as a joint supply by dividing it into two or 
more parts and selling these parts at different prices. But there 
cannot be two prices in the same market at the same timc, and in 
practice therefore the benefit of this svstem of price gradation can 
only be partially realised by selling the same product at different 
prices at (1) different times, or (2) in different places, or (3) in different 
forms. The operation of such a system is essentially beneficial 
because there results à more extended and efficient distribution of 
wealth than is possible with a fixed price. 

The Supply of Electricity—We have in electricity a commodity 
which can Бе put to divers uses. Electricity is in demand for light, 
heat. power and electrolytic uses primarily. The demand is really 
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for light ог heat ог power, &c., and the fact that electricity is com- 
mon to the supply of these commodities is only an incidental fact 
of no essential economic import. 

Clearly the influence of demand upon price will differ considerably 
in respect to these different commodities. The demand for elec- 
tricity for light will depend largely upon the alternative forms of 
light supply and their prices and partly upon its specific utility for 
that purpose; so with heat and so with power. The demand for 
these commodities is not а demand for electricity, excepting in an 
indirect sense. P 

Regarded in this light, the demand for electricity is а “© compo- 
site " demand, just as the supply of wheat. and straw, of beef and 
hides, of gas and coke, &c., are “ joint " supplies. Further. so far 
as the different classes of demand for electricity vary in their inci- 
dence in respect to time, the supply of electricity may be considered 
as being “ joint " in Из character, as the demand for it is composite 
in its character. Thus, if the demand for power were a day demand 
and that for light à night demand, the same plant could supply 
both, and the supply would be correctly classed as а “ joint Е 
supply. 16 will be seen later that electricity supply is partially of 
a “joint ` character. But there is this difference, that the supply 
of electricity being common to all its uses, one commodity only is 
sold in the market. We may compare the case to that of selling 

cattle to two customers, one buving for the sake of the hides and one 
for the sake of the beef. These two customers could not be charged 
different prices, because they buy one commodity, viz., the cattle, 
in one market. Now electricity could not be sold at different. prices 
if it were sold over the counter by the yard or the pound. A point 
of rather nice distinction arises therefore—is it practicable to sell 
electricity at different prices for different uses and, if so, is it fair to 


make any such discrimination ? If my argument is correct it will 
be admitted that there may be an advantage in doing so, an advant- 
age to the producers and an advantage to the consumers, Бу render- 
ing the supply more flexible, and thereby enabling it to adapt itself 
more fully to the character of demand. There are two questions at 
issue: (1) Is there a theoretical advantage in differentially charging 
consumers upon this basis ? and (2) if so, is it practicable and just 


to apply the system to the sale of electricity ? 


The answer of electrical engineers to these questions is emphatic: 
they deny that any advantage can be gained by the system and hold 


that it is inequitable and inexpedient to employ it. 


As evidence of the views held by leading electrical engineers, I 


give quotations below from various sources. 


A definite policy in regard to the question began to take shape in 
1892 when Dr. John Hopkinson delivered his Presidential Address 
before the Junior Engineering Society upon the subject of the cost 
of electrical supply. In this address it is pointed out that the charge 
for a service rendered should bear some relation to the cost of ren- 
dering it. and a method of charging for electricity supply is suggested 
which will more nearly secure the observance of that relation than 
attempting to charge by a uniform rate per unit. Dr. Hopkinson 
was dealing with the supply of a single commodity. viz., electricity 
for lighting purposes, and under such circumstances the principles 


he advocated were both sound and practical. 


justified in selling electricity to one class of their ratepayers at a 
lower percentage of profit than to another class. He asserts very 
definitelv that unless the price to any consumer covers his propor- 
tionate share of the standing charges and of the production charges 
a real loss must be incurred. This is a view which I find myself 
unable to accept. 

Mr. С. Н. Wordingham, in his book on “‘ Central Station Prac- 
tice," states that it is illogical to make the rate of charge depend 
upon the class of supply. In 1907 Mr. J. F. C. Snell read a Paper 
before the Institution of Electrical Engineers, in which he empha- 
tically contended that the only rational basis of charging was one 
which was strictly the cost basis. Mr. J. H. Rider supported this 
view. Having regard to commercial stability, in his opinion the 
only true basis on which to charge is the load-factor basis tempered 
by diversity factor. 
This latter statement cannot be disputed, and if stability 18 the 
chief end in view and not the rendering of the largest possible service 
to the community, the system of charging strictly according to cost 
would be an unassailable system. But, as in most undertakings, 
the attempt to reduce business to a process of mechanically grinding 
out equal percentages of profit upon all operations renders the 
obtaining of the maximum aggregate profit to producers and con- 
sumers impossible. Some stability must be sacrificed in order to 
reach the higher planes of successful undertaking. There із admit- 
tedly a risk in endeavouring to forecast the course of demand and in 
establishing vested interests adapted to that estimate, but there 
is in such an operation a large aggregate gain even though that gain 
is accompanied by occasional losses. А business is not and cannot 
be made wholly а machine, it is more akin to an organism, and as 
such must develop powers of adaptation to varying conditions which 
are bevond the range of the function of mere mechanism. 

In 1908 Messrs. НапасосК and Dykes read a Paper before the 
Institution of Electrica! Engineers in which they contended that 
differentiating in the charges to consumers according to the class of 
their demand was illogical and illegal. On the other hand. Mr. 
S. L. Pearce goes so far as to favour the idea that new power con- 
sumers should benefit to some extent from the smaller capital 
charges of new plant necessary for their supply. 

The quotations I have given make quite clear the attitude of the 
industry towards this question. It is a quite logical attitude, and 
if we accept the premises upon which it is founded, viz., that the 
supply of clectrieity is the supply of one commodity and can only 
legitimately be considered in that light, no criticism can be made 
which is not applicable to the supply of any other commodity at à 
price having a fixed relation to cost. It is impossible to escape 
from the conclusion, however, that electrical engineers have accepted 
the popular belief that the selling of all commodities at prices 
strictly based upon cost is not only commercially expedient but 18 
morally right. They always speak of lower charges in relation to 
cost of some consumers as involving injustice because, according t° 
their conception of the operation, the lower charges to some must 
be balanced Бу correspondingly higher charges to others. To quote 
а common expression, “ some consumers are penalised in order 
that others may be subsidised." ME 

There does not appear to me to be any validity in this view 
regarded as a principle which should govern electricity supply 


This was followed in 1896 and 1901 by Papers by Mr. A. Wright 
in which the principle was laid down that municipalities cannot be 
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tariffs. With a scientifically adjusted scale of charges, having due 
regard to the market price of each class of commodity supplied, 
whether light, power, heat, &c., it is possible in many cases, not 
only to confer benefits upon the power and heat users, but to supply 
the light user at a lower price than would be possible if the principle 
of a uniform rate of profit from each class of consumer were adopted. 
The percentage contribution towards the standing charges of the 
business by the power and heat users may not be so large as the 
contribution of the light consumers, but it is a contribution, and as 
such provides a fund which is applicable to the reduction of prices 
to the light consumer, who may thus obtain his supply at a rate 
lower than would be possible if power and heat consumers were 
refused supplv at prices which they could afford to pay, that is to 
Sav, prices which competed with the market price of power or of 
heat obtained by alternative methods. 

The criticism of this Paper is directed against the acceptance of 
the principle that commercial expediency and moral justice are 
attained by fixing price upon the basis of equal profit from all 
Classes of consumer. But I desire to emphasise that it is not in- 
tended to make out a case against the practice of the industry. 
This would require an elaborate investigation, in view of the many 
factors which influence the establishment of a practical system of 
charging. It is not that I hold that the practice of the electrical 
industry in this respect is right, but it seems to me to be worth while 
to attend to the question of sound principle in the first instance, 
leaving the application of it to actual tariffs to form the subject 
matter of another investigation. 

If we recognise that the cost of each unit of electricity supply is 
affected by the total number of units supplied. we must admit that 
no separate unit can be said to have a separate calculable cost. 
Once this organic relation of the parts of a whole business is accepted, 
а system of attempting to price every part of a supply according to 
the cost of producing it, is seen to be ‘scientifically faulty, though the 
exigencies of other conditions may compel us temporarily to ignore 
the truth of that fact. The rigid line of a fixed price for a given 
objective service has many uses and conveniencies from the book- 
keeping point of view, and is attractive on aecount of the security 
which follows its adoption. But the possible aggregate dividend 
is less under а fixed price than under a graded. И we regard the 
function of price as being a purely distributive one. it is not difficult 
to realise that a more efficient distribution will be effected if price 
can take upon itself a flexibilitv which retlects the variations in the 
intensity of demand. Demand must continue to vary in character 
and in degree as bet ween its parts, and a rigid adherence to a system 
of pricing which only regards demand in the lump may involve the 
sacrifice of wealth which might be realised by the attainment of a 
closer adjustment of demand’s detailed incidence in relation to supply. 
If we ignore the character of demand we can only succeed in satis- 
fying a smaller measure of it. Demand should be the predominat- 
ing influence, as it is the cause of value. supply is the servant of 
demand, and producers must. seek to adapt supply to demand and 
not try and force demand to adapt itself to supply. 

We have only to investigate the effect of treating the extreme 
cases Of joint supply, such as wheat and straw, or beef апа hides, 
mutton and wool, &c., &c., as if they were single supplies, and the 
great economic loss which must accompany such a practice will 
become at once apparent. The aggregate supply must be less and 
both producers and consumers must suffer loss. 

Apart from the economy of production upon a relatively large 
scale there is a specific economy in combining separate businesses 
into one business, such as the supply of electricity for light and for 
power, &c. The differences in the character of the demands allow- 
ing of а common use of some of the emploved capital and other 
elements which form a part of the expenses of production. This 
diversity of incidence of the respective maximum demands may be a 
source of considerable economy in the utilisation of capital which 
would otherwise be inert during a greater part of the 24 hours. 


These two economies appertaining to combination, provide a fund 
which may be applied to the increase of protit or to the reduction of 
price, or to both. 

In the case of a municipality where increase of profit is not desired 
the undertakers have to decide how to apply the gain, and they, 
quite logicallv, apply the gain due to production upon a large scale 
equally as between all classes of consumers, and the gain due to 
diversity of maximum load, they aim at applying to the reduction 
of price to those consumers whose maximum load diverges in 
respect to time from the aggregate maximum load demanded from 
supply works. Аз the incidence of the maximum loads of con- 
sumers in relation to the maximum load of the supply works is 
difficult to ascertain, a rough approximation is often made by 
reducing the price to the class of consumers, say, power users, 
whose mean maximum demand is estimated to diverge from 


the maximum of the whole demand. It is sound policy to do 
this because relatively profitable customers are encouraged, and to 
encourage such customers is legitimate and right from every point 
of view. 

But it surely cannot be held that the divergent consumer has 
any sort of moral title to this benefit ? A part of all supplies, 
whether of grain, coal or manufacturers, costs less to produce than 
other parts and for similar reasons. "The purchaser does not claim 
discriminative treatment on such grounds, he does not consider 
that he has any moral right to benefit according to the relative cost 
of the part of supplv he buys compared with the cost of the parts 
bought by other consumers. So with electricity supply. That A 
should have any moral claim to a reduction in price because his 
maximum demand does not coincide with B's plus C's is a quite 
untenable conclusion, unless. of course, he undertakes that his 
maximum demand shall in this respect diverge from theirs. He 
must do something to give him any moral basis to а claim. И the 
maximum load of one elass of consumer exceeds that of another 
class there is no principle of equity which requires that the benefit 
of the divergence of their maximum demands should be given to 
the class with the lower maximum demand. А day demand may 
exceed that of a night demand and yet the day demand be credited 
with the advantage of bv-product use of the plant, and not the 
smaller night load, without any infringement of equitable principle. 

I have dealt. with this point at some length because I am anxious 
to establish the principle that the undertaker, though he is adminis- 
tering a monopolistic business, is, from the point of view of equity, 
free to apply the gains due to combination as may be best for the 
business as а whole. 


(To be concluded.) 


RECENT PATENTS IN WIRELESS TELEGRAPHY.* 
BY W. Н. ECCLES, D.SC. 
(Concluded from page S49.) 


An ingenious combination of wireless telegraphy and the 
method of the submarine bell appears in No. 10,083 (1909). It is 
due to J. Schiessler, and its purpose is to obtain a measurement 
of the distance of a ship or other station emitting both kinds 
of signals simultaneously, The principle employed 13 the 
simple one of measuring at the receiving station the time 
interval between the arrival of the Hertzian wave and of the 
sound wave. The suggested receiving apparatus comprises 
five eircuits—a circuit containing a submerged microphone, a 
telephone relay circuit, the circuit of an electrical chronometer, 
а circuit comprising an clectromagnet that sets a tuning fork 
in vibration, and the telephone circuit of a wireless receiving 
installation. This recital gives a sufficient insight into the 
mode of operation of the apparatus, and conveys an adequate 
notion of the complexity of the scheme. If the difficulties 
Inherent т respect of time-lags in the wireless apparatus can 
be overcome, and if the other parts of the apparatus can be so 
developed as to be installed and worked at even a shore 
station, the thing would be a great boon to navigators. 

Here we may mention R. A. Fessenden's description, in 
No. 17,450 (1909). of a form of sending or receiving antenna 
which consists of two capacity areas, one of which must be insu- 
lated. Fig. 9 is the diagram accompanying the specification ; its 
complexity and noveltv are only apparent. The inner web 
of wires is shown in two portions or may be connected by 
switch 11, but is alwavs insulated, is tuned by the lengthening 
coil 12 and is chores by the high-frequency dynamo 5 through 
the sending key 25. The outer web of wires may be insu- 
lated, and then constitutes a balancing capacity, or may be 
earthed by switch 10, when it is given the name ^ wave- 
chute " ; 16 is connected by coils 21 and leads 8 to the other 
terminal of the oscillation generator 5. Switch 26 substi- 
tutes receiver 27 for the dynamo, when receiving. The 
numerous leads 8 are, of course, very necessary when so 
extended a web of wires is used as in this balancing capacity. 
The wire networks may be supported on poles only 20 ft. 
high, and this reduction of the height of the aerial 1s put for- 
ward as the advantage of the proposal. The whole matter is 
summed up in claim 1 of the specification, where the emphasis 


* Copyright. Allrights reserved. 
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falls on the sentence: “ап antenne . . elevated to a 
height above the ground considerably less than its largest 
horizontal dimensions and a wave-chute consisting of a plurality 
of conductors of very low resistance . . beneath the 
horizontal capacity." | 

Another patent relating to antenne is that of C. Bordeloni, 
No. 24,187 (1909). A new disposition is given to the aerial 
conductor at a receiving station with the object of attaining 
accurate syntony with even strongly damped waves, as well as 
freedom from atmospheric disturbances. This is stated to be 
achieved bv causing the whole length of the aerial to act upon 
the secondary circuit. It is the part of the aerial outside the 
instrument room, as well as the aerial lengthening coils inside, 
which is made to act,upon the secondary. This is accom- 
plished Ъу extending:the secondary by wires running outside 
the station alongside the aerial. In both of the sketches appear- 
ing in the specification (not reproduced here) the aerial is a loop 
aerial, and there are two secondarv extensions. The extensions 
are each a number of vertical straight wires, and are each 
coupled to one side of the looped aerial ; and both are, besides, 
coupled with the aerial inductance coils. The whole arrange- 
ment mav thus be regarded as a closed or nearly closed circuit 
aerial with a single open secondary circuit folded along it and 


Fic. 9.—R. А. FESSENDEN, No. 17,450 (1909). 


coupled to it as stated. The advantages of this are discussed 
by the patentee, but closer reasoning, not to mention practical 
demonstration, is needed. 

Patent No. 13,865 (1908), taken out by В. А. Fessenden, 
is an application for protection of plant for producing and 
receiving singing signals of rather high acoustic frequency, 
on the ground of having discovered that high-pitched signals 
are more easily distinguished from atmospheric disturbances 
than those of low pitch аге. А frequency of 900 per second is 
suggested as being good, and 13 sald to give the operator much 
ureater ease in reading through atmospherics than does a 
frequency of 250 per second. A method of carrying out tele- 
graphy with such a frequency 13 described and consists of 
obvious means of running and regulating an alternator of 900 
cycles, of producing electric waves, and of receiving the signals. 

` Marconis Wireless Telegraph Со. and Н. J. Round, in 
No. 11.544 (1909), set forth a means of determining the azimuth 
of a sending station and cf sending waves mainly in а specified 
variable direction. Put concisely, the method, аз adapted 
for receiving, consists in comparing the loudness of the signals 

received by two directive aerials; the receiving apparatus 
being switched from one aerial to the other rapidly for this 
purpose. 
probably prove to be the most accurate yet proposed. Its 


application to reception seems more immediately useful than 


Within certain angular limits the method will 
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lts application to transmission, and, therefore we need speak 
here of reception only. In Fig. 10, let OD! and OD? represent 
in plan the directions in which two fixed directive aerials 
would radiate and absorb most powerfully. The polar 
diagrams of two such aerials equally energised are shown by 
the curves C, and С,. А radius vector drawn in any direction 
in these curves may be taken to represent the capability of 
the aerials for absorbing energy from that direction. Plainly 
there is at least one direction from which waves might come 
and produce signals of equal intensity in both aerials, namely, 
the direction OB'. The form of the absorption curves at 
this point shows that if the distant sending station moves 
even slightly off the line OB' the strengths of the signals 
become very different on the two aerials. The specification 
goes on to describe how the direc- 
tion of equal intensity can be 
changed from the line of bisection 
of the angle between the aerials. 
Suppose, for example, the signals 
of aerial OD?, and that. alone, are 
weakened from OC? to OC! by aid 
of а device inside the receiving 
station: then the direction of 
equality of signals will lie along 
the new direction OB?. А sending 
station along the direction OB? 
may thus have its bearings deter- 
mined, though with less accuracy than would be the case 
with a station along the direction OB’. Mutatis mutandis, 
what has been said of reception applies to transmission also. 
Means of carrying out the weakening of the signals on either 
aerial are suggested in Figs. 11 and 12. Here a’ and а> are 
two directive aerials placed at an angle, $ a switch, rà sending 
or receiving apparatus, E the earth connection. о, Г. Г, РУ, 
inductance coils, and d a rheostat. The switch s is made to 
move quickly to and fro, so that signals are got alternately 
from the two aerials and comparison easily made as to loud- 
ness. In Fig. 10 alteration of the intensity is effected by 
moving coil ¢ so as to alter the coupling with è and ё. It 
may be remarked that if the circuit r is intended to be a tun 
circuit, this mode of working is utterly bad ; the alteration 0 
che coupling must produce mistuning and consequent con- 


Fio. 10. —Mancoxrs W.T. Co. 
AND Н. J. Rov Np, No. 11,544 
(1909). 


Fic. 12.—-Marcont's W.T. Co. AND 
H. J. Rounp, No. 11,544 (1909). 


Fic. 11.-- Mancosrs W.T. Со. AND 
H. J. Roryn, No. 11,544 (1909). 


fusion. In Fig. 12 the coupling to either aerial is kept fixed 
in amount, and either aerial is lowered in efficiency by varyme 
the rheostat. Taken as a whole, the invention isan important 
one because it overcomes a difficulty that blocks the progress 
of all previous methods—the difficulty, that is, of determining 
exactly the direction of maximum loudness on & blunt-nos 
polar curve. If the present method can be improved so ав to 
leave no room for ambiguitv between fore and aft and bean 
bearings (as no doubt it can) it should be of immediate and 
immense value to the mariner. m 
There is very little to chronicle іп respect of receiving 
apparatus and detectors. G. Marconi and Marcont’s Wireless 
"Telegraph Co. describe an adaptation of Dr. Fleming s valve 
to an old suggestion for arranging a pair of detectors to enbance 
the selectiveness of a receiver. Each valve is placed in à 
vibrative circuit, one circuit being in perfect tune with the 
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signals to be read, the other being slightly out of tune. The 
supposition is that if the valves be arranged to oppose one 
another in the telephone circuit, undesired signals, if of wave- 
length reasonably distinct from those of the two circuits, will 
annul themselves by affecting both circuits almost equally. 
"The signals to be read affect one circuit and its detector much 
more than the other, of course. So far as the cutting out of 
signals is concerned, the whole device seems to be a round- 
about way of doing what can be done just as well by using a 
very loose coupling and very sharp tuning ; but for cutting out 
atmospheric disturbances the method is very valuable so long 
as the two detectors remain equal in every respect. In 
No. 6,008 (1909) В. А. Fessenden proposes to construct a 
recording detector of oscillations by aid of the frictional method 
of measuring changes of magnetic induction. The frictional 
method of estimating the variable magnetic flux across the 
surface of contact of two pieces of iron consists of measuring 
the varying tangential effort necessary to make one body slide 
over the other, and was applied bv W. H. Е. Murdoch several 
years ago to making commercial tests of iron under ordinary 
ranges of change of B and H. The proposal in the present 
patent is to detect in this way the extremely minute changes 
produced in the magnetic flux by the weak electrical vibrations 
received on an air-wire. Finally, in No. 10,772 (1909), G. W. 
Pickard, dealing with contact detectors, emphasises strongly 
the necessity of provision of very accurate mechanical adjust- 
ment of the sensitive parts. The specification claims the use 
of an iron-pyrites and brass contact, together with а frame 
comprising a slow screw motion for the making and keeping 
of a contact of definite pressure at an invariable point of the 
crystal. Iron-pyrites is stated to be very sensitive and yet 
capable of taking heavy electrical discharges without injury. 

In wireless telephony there is no striking progress to discuss, 
but there are a few specifications of minor importance pub- 
lished. In No. 7,906 (1909) W. Burstyn revives with a slight 
modification the old proposal to conduct wireless telephony by 
causing the speech sounds to vary the capacity of a con- 
denser associated with the aerial radiator. The variation is 
to be accomplished, as usual, by making the condenser a part 
of an electrostatic telephone whose moving plate has its motion 
dictated by the voice. The novelty of the patent appears in 
employing an ordinary current-carrying microphone, which is 
itself [actuated by the voice, to produce “ electrostatically ” the 
motions of the diaphragm of the electrostatic telephone. In 
No. 16,183 (1908) J. Schiessler describes a telephonic relay 
based on the well-known principle of bringing a fluctuating 
microphone-current into such relation with an unstable resis- 
tance (e.g., a vibrative arc) that great fluctuations shall be pro- 
duced in the currents through the resistance. Finally, in 
specification No. 2.330 (1909) F. J. Chambers describes a 
method of applying a manometric flame to the problem of 
varying in accordance with speech sounds the electrical magni- 
tudes in a vibrative circuit. The flame, which is here regarded 
as an electrical conductor, is projected horizontally between a 
pair of converging electrodes so as to complete the circuit to a 
greater or less extent according as the flame is longer or shorter 
—the changes of length of the flame being dictated, of course, 
on the ordinary manometric principle, by the sound-vibrations. 


А NEW METHOD FOR PRODUCING HIGH-TENSION | 


DISCHARGES.* 
BY PROF, ERNEST WILSON AND W. H. WILSON. 


It is hardly necessary to mention the importance of high-tension 
electric discharge apparatus at the present time, and therefore im- 
provement in the direction of increased reliability and portability, 
decreased cost, and increased efficiency is highly desirable. Now 
that lighting systems—alternating or direct current—are gene- 
rally available the advantage to the medical man will be great if 
by the inscrtion of a wall plug he can readily secure very sharp 
fluorescent screen effects. In radio-telegraphy the importance of 
improvement in the directions named cannot be over-estimated. 


* Paper read before the British Association at Sheftield. 


The extended use of the apparatus on board ship makes it very . 
desirable that it should be reliable, and in the field for military pur- 
poses great lightness and portability are desired. Other directions 
in which cheap portable sets will make for progress are in connection 
with the forcing of the growth of plants, and fog dispersion. 

Referring to the diagram of connections, energy is (according to 
this method) stored in а magnetic field by an inductance, 1. It is 
then permitted to surge into a condenser 4, which forms with the 
inductance 1 a low-frequency oscillatory circuit. When the energy 
is accumulated in the condenser 4, the latter is mechanically bridged 
across the primary winding 2 of an induction coil with which it 
forms a high-frequency oscillatory circuit. The energy is then 
transmitted by the secondary winding 3 of the induction coil to 
the work circuit, and can be of an oscillatory or uni-directional 
character, according to the purpose in view. The above cycle of 
events is controlled by à contact maker, 5, which is driven by а small 
motor arranged with commutator and slip-rings so that.the appa- 
ratus can be worked when the supply mains 6 are either direct or 
alternating current. Tapping points on the inductance 1 allow of à 
suitable range of voltages being used. 

Going a little further into detail one may say that at “ make " 
the system is switched on to the supply mains, the current rises in 
the winding of the inductance 1, and builds up the magnetic field. 
When sufficient energy has been stored the system is severed from 
the mains, and this may be referred to as the epoch of “ break.” Аз 
only the current in the condenser 4 passes through the primary 
winding 2 the inverse E.M.F. induced in the secondary winding 3 
is so smal] as to be negligible, but if desired it can be entirely elimi- 
nated by а modification in the connections. At the epoch of 
“ break" the energy stored in the condenser 4 is added to that in 
the inductance 1l, and then the total energy in the inductance 1 
begins to surge into the condenser. At the precise epoch when the 
condenser has received the whole of the energy in virtue of its 
reverse charge, the contact maker 5 short-circuits the inductance 1. 
The condenser then discharges with great rapidity through the 


primary winding 2, and the energy then oscillates between the con- 
denser and primary winding in well-known manner. Аз is also well 
known, the E.M.F. induced in the secondary winding 3 may be of an 
oscillatory or uni-directional character according to the nature of the 
work circuit. 

Briefly the following are some of the advantages gained : 

1. For X-ray work the inverse E.M.F. is eliminated, thereby 
leading to increased life of the tube and to а more sharply defined 
radiograph. 

2. Only a small magnetising current is required, as the inductance 
1 has nearly a closed magnetic circuit. This gives rise to very small 
C*R loss and consequently higher efficiency. 

3. On account of the long periodic timeof the system, the voltage 
across the contact of the interrupter 5 at '' break " does not rise to 
& high value, or rises so slowly that the contacts are well separated 
before it is developed. Мо oil or coal gas is required. 

4. The method lends itself to few secondary turns and this keeps 
down the time constant. It also makes the coil lighter, cheaper, 
and more compact. 

5. The method lends itself to low secondary resistance—a point 
of great importance in wireless telegraphy. 

6. The iron in the spark coil can be kept small in amount, and 
special attention can be paid to its lamination and insulation, as it 
may have to be operated at frequencies of some thousand per second. 

1. The elimination of sparking increases efficiency, and on board 
ship, where coal gas is not conveniently obtained, this is an 
advantage. 

8. The apparatus is light, portable, reliable and cheap. 

9. The apparatus can be worked from direct-current or alternat- 
ing-current systems at usual voltages, or from a portable battery of 
a few storage cells. 

10. The oscillating current at “ break " does not pass through 
the battery and hence does not assist in its discharge. — 

11. The iron in the magnetic circuit of the external inductance 1 
has only to operate at low frequency, and hence it has not to be 
finely laminated. 
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TRANSMISSION INSULATORS.* 
BY A. B. WATTS. 


_ Summary.—The author describes the development of the high-tension 
insulator in America and in Europe, and compares the designs which 
have been evolved in the two continents. Finally, he suggests a light 
type of insulator which he considers is particularly suitable for pressures 
of from 60,000 to 100,000 volts. It is formed from a porcelain tube with 
undercut corrugations, 


That a thoroughly practical and successful transmission insulator 
is not as yet on the market is yearly, almost monthly, evidenced by 
the attempts on the part of engineers to produce a new and superior 
insulator design or combination. ll such designs are of interest to 
the insulator- producing and using world, since it can only hope thus 
ultimately to reach perfection. If the development of high-tension 
insulators, however, is to continue, as in the past, in the hands of the 
electrical transmission engineer it seems highly important that he 
possess some reliable comparable data upon the relative values 
of the various insulators now in use, in order, not only to be able to 
select. from those now available, but also to place an intelligent value 
upon any new design presented for his approval. At the present 
time such data is so meagre that it is practically worthless. American 
engineers may justly feel proud of the progress made in the U.S.A. 
in the development of insulators for high pressures, compared with 
the progress made in Europe in this line. 

American Insulators.—The author first considers the development 
of insulators in the United States. In order to facilitate compari- 
son, the illustrations of insulators are reproduced to the same scale. 
Scarcely 10 years ago the first genuine high-tension insulator was 
produced. Its construction was similar to the type shown in Fig. 1. 
This insulator consisted of a porcelain head and intermediate shell 
manufactured separately and fused together during the burning pro- 


accumulating during a storm. The proper cleaning of such an insu- 
lator also proved very difficult because of the narrow opening. Diffi- 
culties in manufacture were also experienced. Fig. 4 represents an 
insulator of almost the same dimensions as that in Fig. 3, but much 
superior both as regards operating efficiency and success of manu- 
facture. This type has the peculiarity of having only convex sur- 
faces exposed to the weather. This insulator was never put into 
service in the United States, although many thousands were made 
and sent to Japan, where they proved very successful. Fig. 5 
represents an elongated specimen of the type shown in Fig. 2, and 

had previously been extensively employed for 45,000-volt lines. This 

insulator was manufactured and employed only as & three-part insu- 

lator, the pin being cemented directly to the longest shell, which 

served also as centre. Its failure when employed for high voltages 
lay in the fact that when put to the strain which its size seemed to 

warrant, it proved unequally balanced, causing the centre to puncture- 
during the stress of storm service. This difficulty was overcome by 

expanding the various dimensions sufficiently to permit of the intro- 

duction of a fourth shell, as here shown, thus placing two thicknesses 

of porcelain between the steel supporting pin and the first exposed 

surface. However, when thus redesigned, this type proved so heavy 

and so expensive to produce that it was never put into use. 

In Fig. 6 is shown the Fig. 2 type expanded instead of elongated. 
This type proved very successful for voltages up to 75,000, but, like 
Fig. 5, the cost of production and the expense of installing such 
heavy insulators is in most cases not justified by the additional 
efficiency obtained. Inthe manufacture of such an enormous extend- 
ing head as this insulator possesses much difficulty was naturally 
experienced on account of warping during the firing process. 

In the United States, as in Europe, the underhanging insulator 
came as a result of the discovery that for proposed 100,000-volt lines 
no pin-type insulator could be successfully employed. In the design 
of an underhung insulator it is generally agreed that it must be so 
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cess by means of a layer of glaze. With these was used a glass 
centre which was attached to the other parts by means of Portland 
cement. This insulator was а great advance over the simple bell 
insulator, which had been used up to this time and which was still in 
service in Europe. The next step in insulator development was the 
lengthening of the intermediate shell and the introduction of a narrow 
flange on the under side of the top shell in order to lengthen the 
bearing surface between the top and second shells, which were now 
united by Portland cement, as the glaze joint proved unreliable 
when subjected to great strains or sudden changes of temperature. 
The.centre was also now made of porcelain, thus eliminating the use 
of the glass, which caused trouble on account of its brittleness. The 
next step was the extending of the head portion sufficiently to per- 
mit of the introduction of a fourth shell. This type is illustrated in 
Fig. 2. 

Up to this time the development of the insulator consisted merely 
in the expansion of the original type, thus furnishing greater striking 
and leakage distances. Insulators like that shown in Fig. 2 proved 
very successful from the point of manufacture and also for employ- 
ment on transmission lines up to 60,000 volts, provided the operating 
conditions were good. If the conditions were severe or an addition 
of 6,000 volts was considered, the mere increase of dimensions failed 
to give satisfactory results. 

A series of insulators varying considerably in form and possessing 
properties peculiar to themselves resulted. In this class are the 
insulators illustrated in Figs. 3, 4, 5 and 6. The insulator shown in 
Fig. 3 was designed with the idea that, by having two large shells 
close together, one would obtain two surfaces to which the rain could 
not gain access. "The result, however, was that insects and dust 
collected in this protected place where the wind could not dislodge 

them, and this proved a conductor equal to the film of moisture 
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constructed that in ease the insulator is destroyed the line will not 
drop. Ofthe insulators so constructed, the best known types are the 
Hewlett insulator (Fig. 7) апа the Duncan insulator (Fig. 8). Inthe 
type illustrated in Fig. 7 the supporting cable passes into the porce: 

lain, below and through the loop which supports the next lower 
insulator or the transmission line. Thus there are two intersecting 
loops which certainly furnish absolute security against the dropping 
of the line. On the other hand, there is an opening in the top of the 
insulator into which water may enter and render the insulator liable 
to burst by frost unless the curved hole is so bored that it tapers from 

each opening to the middle. Of the type illustrated in Fig. 8 the 
author’s personal observation in connection with the manufacture 
of many thousands has convinced him that with the porcelain under 
compression, as it is here, it is impossible to pull the bolt out of the ы 
with any amount of load which could be introduced by means 0 

snow or ice added to the cable. In fact, the cable would itself part 
long before the strain on the insulator became enough to cause rup- 
ture. The Swedish engineer, Olav Ingeborg, who is transmitting 
200 н.Р. at 500,000 volts for use in his research laboratories, hss 
recently equipped his line with this type of insulator exclusively, 
after testing practically all types. 


European Insulators.—'The development of transmission 1nsu- 
lators in Europe has been along very different lines, although the 
original type employed was very like that first used for lower, volt- 
ages in the United States. While in Europe much larger single 
pieces of porcelain are produced than in the United States. the 
demand for transmission insulators for voltages above 50,000 has 
beeh comparatively small, only three lines operating at pressure 
higher than 50,000 volts. Regarding insulator development = 
Europe, the Hermsdorf Porzellanfabrik patented іп 1897 the delta 
glocke” insulator (Fig. 9). This type of insulator bas been produ 
in all sizes up to about 12 in. diameter, and throughout Europe ? 
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undoubtedly the most extensively employed type.for moderate 
voltages. It has the peculiarity of having only one thickness of 
porcelain between the line and the pin. In the manufacture of insu- 
lators in the United States this has been considered unreliable. 
Furthermore, with American materials, the production of large single 
piece insulators has not been successful. In Germany such insu- 
lators are produced by two different methods. One is to form a mass 
of body large enough to permit the bells to be turned out of the mass 
on a lathe while still in the half-plastic condition; the other is to 
make the bells separately and attach them while still plastic to the 
body portion of the insulator. This latter process is employed for 
the larger insulators, and one rarely finds a German insulator that has 
punctured through the joint. Such joints have been attempted a 
number of times on insulators in the United States, but always 
without success. "The author is convinced that the European clays 
lend themselves much more readily to this process than do American 
clays. 

Another insulator used extensively in Europe is illustrated in 
Fig. 10. This type, known as the “ rillen ” insulator, depends upon 
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the principle of having a number of “ rillen ” or grooves cut into the 
body shell at a point well up on the body shell so that they are pro- 
tected from most direct rain by the overhanging head of the insu- 
lator. The value of a number of these insignificant grooves is remark- 
able. The Ph. Rosenthal Co., who produced this insulator, have 
developed it for higher voltages into the insulator shown in Fig. 11. 
This insulator is said to be serviceable for voltages up to and including 
66,000 volts. In Из manufacture the projecting flanges are all made 
separately and joined in the green condition to the body portion of 
the insulator. The production of this type of insulator was attempted 
in the United States some years ago, but was abandoned on account 
of the difficulties of manufacture. Another insulator design, the 
uniqueness of which makes it worthy of attention, is shown in Fig. 12. 
This insulator would naturally fall in the same class as Figs. 5 and 6, 
since its enormous size would make its production and installation 
exceedingly expensive, if not prohibitive. 
In Germany the Hermsdorf Porzellanfabrik have placed on the 
market a large variety of underhung insulators. ‘Those most highly 
recommended are of the types shown in Figs. 13, 14 and 15. Figs. 13 
and 14 may be properly classed with the American type shown in 
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Fig. 7. Fig. 13, however, has a straight hole for the upper loop which 
overcomes the danger of water collecting in this exposed. opening. 
It also has the advantage of an extending shell which. of course, 
materially increases its efficiency. Fig. 14 is practically the same as 
Fig. 7 in principle, but has incorporated аз nearly as possible the 
type of the old “delta glocke " in an underhung insulator. The 
European underhung insulator which most nearly resembles Fig. 8 
is shown in Fig. 15. This insulator is notable on account of having 
a thin enamelled sheet-steel umbrella in place of the first porcelain 
shell. While the value of the insulator when dry is thus slightly 
reduced, its value under rain is increased, since with enamelled steel 
а flatter, wider umbrella can be made than with an equal weight of 
porcelain. | 

Comparison of European and American Insulators.—Any attempt 
to compare, from the data available, the relative efficiency of Euro- 
pean and American insulators would be probably very misleading, 
except in cases where the tests were made at the same time and place 
and with the same testing equipment. Friese, in writing of high- 


voltage insulators, figured the efficiency on the basis of the formula : 
insulating value under rain 
insulating value in dry congition 
insulating value under rain. 
and В=! P UT 
As an example he compared а Hermsdorf “ delta glocke " insu- 
lator and an American insulator tested under the same conditions 
and having practically the same value for А. The result was as 
follows :— 


A x В = insulating value, where A= 


Under 


rain. 


Insu- | Агеа 
‘lating (оѓ top |H'eht. 
‘value. | shell. 
| 
| l |3q.cm.i cm. 


Dry. |W'ght. ^| B 


— ee 


Volts. | Volts. Grms.] 
German “delta- | 


| 
vglocke" ...... 49,000 | 95,000 | 2,125 0:55 250 12 240 | 195 
American insu- | | 
ОСМЕ ^. | 49,600; 92,000 | 2,910. 055 168 9 | 325| 250 


Thus, а‘ delta glocke " insulator of approximately 7 in. diameter 
by 7} in. high and weighing 4-7 lb. was shown to have an insulating 
value equal to that possessed by ап American insulator of 8 in. dia- 
meter by 9 in. high and weighing 6:4 10. ‘These figures prove beyond 
dispute the high cfliciency of the * delta glocke 2 type of insulator. 
European engineers, however, have followed the American example 
in the design of insulators for higher voltages and have increased the 
size with more than a proportionate increase in weight. 

On both sides of the ocean this has resulted in the discovery that 
size alone does not produce efficiency in an insulator, but that the 
volume of porcelain contained therein and the amount of surface as 
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compared with the weight of the mass bear a definite relation to the 
efliciency of the insulator produced. That the insulating efficiency 
of a porcelain mass does not Increase in direct ratio with its thick- 
ness has been known for several years. Researches which the writer 
is pursuing upon the insulating value of porcelains from European 
materials, are not as vet in shape for publication, but herewith are 
given, in Fig. 16, the most recently published curve showing puncture 
voltages of various thicknesses of German porcelains. On the same 
diagram is shown a curve of puncture voltages for various thicknesses 
of American porcelains. While the two curves were not made under 
the same test conditions, and, therefore. the actual values therein 
contained cannot be compared, vet it is interesting to note the fact 
that the curves гап practically parallel, which indicates that the 
influence of thickness upon insulating value is the same for European 
as for American porcelains. The idea prevails in the United States that 
German products are prepared to stand a higher test than American 
insulators. Based upon the relation of test voltage to working voltage, 
however, the German insulator is not ordinarily as severely tested as 
the American insulator. In fact, the Verband Deutscher Elektrotech- 
niker specifies a much more moderate test. These lower test voltages 
and the above data offered by Friese regarding the " delta glocke ” 
insulator are probably responsible for the impression that the Ger- 
man insulator is uniformly lighter for à given working voltage than 
the American insulator. When the weight, however, is compared 
with the test voltage instead of working voltage, it is found that the 
insulators of both lands fall within the same area, Thus it is seen 
that engineers, both in Europe and America, have reached the same 
point and can go no farther, 
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In the study of insulators it may be said that all transmission 
insulators may be divided into two classes: (a) Those constructed 
with the idea that they shall possess enough dry surface at all 
times to provide the necessary insulation; (5) those constructed 
upon the principle that porcelain surfaces, even when damp, possess 
a certain insulating value, and if enough distance is provided the 
required insulation is secured. The fault with class (a) is that it is 
practically impossible to prevent some rain from spattering from the 
exposed surfaces on to the protected surfaces of the overhanging 
shell. This small amount of water is volatilised by surface leakage 
and forms steam, which rises, and hence remains under the over- 
hanging shells of the insulator. If the rain is of any great duration, 
this accumulation of steam and vapour reduces the insulating value 
of the so-called dry surfaces to that of exposed surfaces of porcelain. 
If the insulator is selected wit a sufficient factor of safety the sum of 
the insulating values of these wet surfaces, plus the insulating value 
of the inside surface of the centre, which generally remains dry, since 
no spattering can reach it, furnish sufficient insulation to prevent 
interference with service. All the types illustrated belong to this 
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Fig. 16.— DIELECTRIC STRENGTH OF PORCELAIN. 


class, with the exception of Fig. 12, which plainly belong to class (6). 
The fault with class (b) is that it requires so long a surface that the 
weight, if designed as here shown, is almost prohibitive, and yet the 
principle of class (b) provides the only certain means of insulation. 

The principles of these two classes may be combined to produce 
a reasonably light, efficient insulator, and the writer believes that 
the solution of the insulator problem for voltages between 60.000 
and 100,000 volts is along the following line : 1t is known that a plain 
glazed porcelain tube (class b) 1 ft. long and З in. in diameter, when 
exposed to a rain of 1 in. in five minutes precipitation, possesses an 
insulating value of about 30.000 volts. If this tube is corrugated 
uniformly over its entire length, it is found that its value under the 
чате test is increased to about 50,000 volts. However, if the tube 
has undercut corrugations, the surface distance between ends is not 
only materially inereased, but there is some protected surface to aid 
in insulation. ‘These undercut surfaces not only have the advantage 
of being small and thus not permitting of any considerable vapour 
accumulation, but the fact that they are shallow enables the wind to 
free them of the vapour as fast as it accumulates. This may explain 
the remarkable value of the “rillen " in the Rosenthal insulator, 
Fig. 10. Be the explanation of the phenomena what it may, it has 
been proved beyond dispute that such a corrugated 
tube, 12 in. long and 3 in. in diameter, under rain test 
asi above, possesses а value of about 100,000 volts. 
Moreover, a tube being of uniform surface design, the 
value may be inercased by merely increasing the length 
of the tube. Ич 

The writer suggests the insulator shown in Fig. 17. 
The advantages of such an insulator are many. It is 
not so heavy as the ordinary 60.000-уо insulator. It 
can be handled with much less danger cf breakage in 
construction and when in place is practically safe 
against destruction by miscreants. In case of lightning 
it has no extending shells to be broken by the shock. 


Fig. 17. 
The temporary short circuit passes along its facerather SUGGESTED 
than follows the small corrugations, with the result TYPE. 
that it passes such a shock uninjured, whereas 
with the ordinary shell insulator destruction is certain. In the case 


of rain its exposed surface is small as compared with most 60,000-volt 
insulators, hence if it 1$ necessary to keep the protected surfaces 
absolutely dry by surface leakage, the loss will be comparatively 
small. The only drawback to such an insulator is the difficulty 
of manufacture. However, such tubes are made with compara- 
tively little Joss in Europe, hence it may be assumed that a little 
‘experience would enable the American manufacturer to produce 
them with equal success. 


| seribed £100 each. 


In clusing, the writer calls attention to what in his opinion is the 
greatest hindrance to progress in insulator development and waich 
has caused more false impressions and trouble than all other causes 
combined. Reference is made to the absolute absence of anything 
like a uniform test for transmission insulators. Voltage and precipi- 
tation are spoken of as though they were standard factors not capable 
of influence by any varying condition. A given voltage may refer 
to a test with an equipment of 10 kw. rating or a 1,000 kw. equip- 
ment. А given precipitation may refer to a fine driving mist or it 
may refer toa gentle downpour. And so with all the other data that 
are recorded on insulator tests. It would be far better to have all 
tests with moderate equipment of a given type under standard speci- 
fications, and thus have all data comparable, than to have the present 
system. 


REPORT OF THE BRITISH ASSOCIATION COMMITTEE 
ON PRACTICAL STANDARDS FOR ELECTRICAL 
MEASUREMENTS. * 


The report of the International Conference on Electrical Units and 
Standards held in London in October, 1908, was printed as an appen- 
dix to last year's report. In January, 1910, the Board of Trade took 
action in accordance with the recommendations of the report, and an 
Order in Council relating to electrical units, dated January 10th, 
which contains definitions of the English standards of resistance, 
current and E.M.F. in conformity with the definitions adopted by 
the Congress, hag been issued. This is printed as an appendix. 

In accordance with а scheme approved by the Intemational 
Scientific Committee appointed by Lord Rayleigh at the London Con- 
ference, international co-operative work on electric standards has this 
year heen carried out at the Bureau of Standards, Washington. It 
was arrenged that representatives of the Bureau of Standards, the 
Laboratoire Central d^ Electricité, Paris, the Physikalisch- Technische 
Reichsanstalt, Berlin, and of the National Physical Laboratory 
should take part in the work. The representatives of the Bureau of 
Standards were Prof. E. B. Rosa and Dr. F. A. Wolff, and the Euro- 
pean delegates were Prof. W. Jacger, Prof. F. Laporte and Mr. Е. Е. 
Smith. Prof. S. W. Stratton kindly offered the facilities of the 
Bureau of Standards for the investigation, and, in his capacity a5 
treasurer of the International Committee, was able to secure the funds 
to defray expenses. Towards this object the governing bodies of the 
American Institute of Electrical Engineers, the National Electric 
Light Association, the Association of Edison Hluminating Companies 
end the Illuminating Engineering Society most generously sub- 
Nome smaller contributions were also received. | 

The primary object of the meeting was to determine the Е.М. 
of the Weston normal cell in terms of the international units of 
resistance and current. At the same time it was necessary to clear 
up certain outstanding problems on the standard cell and the silver 
voltameter. Previous to the meeting a great deal of experimental 
work had been donc at each of the four institutions, and the results 
obtained were compared before deciding on a programme of expen: 
mental work. 

The European delegates took with them from their own lahora- 
tories a considerable quantity of apparatus and chemicals, together 
with standards of E.M.F., resistance and mass. ‘The results of the 
meeting are very valuable, and a full report is in process of prepar- 
tion. ! 

Another careful research on the silver voltameter Ваз heen mate 
during the усаг by Prof. Е. Laporte at the Laboratoire Central 
d'Electricité. Prof. Laporte shows that the result obtained in 1908 
by Profs. Janet, de la Gorce and himself is subject to an appreciable 
error, owing to the use of silver nitrate, now known to be mE 
With carefully prepared nitrate, and using the Rayleigh form 0 
voltameter, he obtains 1-11829 milligram per coulomb for the electro- 
chemical equivalent of silver, the current being measured in terms 
of the Weston cell as 1-01830 volts at 17°C. and the international 
ohm as realised at the National Physical Laboratory. The unit of 
current was, therefore, the same as that used by Smith, Mather and 
Lowry in 1908, and the value for the electro-chemical equivalent 
found by Prof. Laporte is in very close agreement with the value 


1-11827 obtained by the British investigators. е 

* Report presented to Section А at Sheffield. The Committee eu. 
of Lord Rayleigh (chairman), Dr. R. T. Glazebrook (secretary). Profs. J. 
Perry. W. GJAdams, and G. Carey Foster, Sir Oliver Lodge. Dr. А. as 
head, Sir W. H. Preece, Profs. A. Schuster, J. А. Fleming and m 
Thomson, Dr. W. N. Shaw, Dr. J. T. Bottomley, Rev. T. С. Fitzpatr | 
Dr. G. Johnstone Stoney, Prof. $. P. Thompson, Мг. J; Кепте, Fee 
E. Н. Griffiths, Sir Arthur Rücker, Prof. Н. L. Callendar, and Mess". 
G. Matthey, T. Mather and F. E. Smith. | 
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The General Committee at Winnipeg accepted the recommendation 
of the Council and the Committee of Section À in favour of the repub- 
lication of all the Reports of the Electrical Standards Committee. 
Suitable arrangements for the work have, therefore, been made, and 
the material is now with the printer, but in consequence of the absence 
of Mr. F. E. Smith in America, and the work of preparation required 
for this, progress has necessarily been slow. 

With regard to progress in electrical standardising work at the 
National Physical Laboratory, the Lorenz apparatus is practically 
complete, and some preliminary electrical measurements will, it is 
hoped, be made in October of the present year. The Ayrton-Jones 
current balance continues to work most satisfactorily ; small and 
gradual changes in E.M.F. of Weston cells, amounting to Jess than 
three parts in 100,000 have been detected by its aid. 

The results of the investigation on cadmium amalgams at the 
National Physical Laboratory were incorporated in a Paper read 
before the Physical Society last February. It may be useful to give 
here the limits of temperature between which various amalgams may 
be most usefully employed in the Weston normal cell :— 

‚ Percentage of 


cadmium in the Lower limit. Upper limit. 

umalgam. Deg С. Deg. C. 
Di eoi rS CU UR Below.U- _..................... about 27-7 

T секун a O STRE OE » 34.6 
ЕРРЕТИ ИТЕР Re 0 BN MPSOSSA DNE ILS » 41.0 

ӨС ——Á——MÁ САТУУ » 160-0 

LO usos pea peo vs Tr ree » 51.0 
DI ны about O порою » 56:0 
12 undas vire "м. и: ». 60-0 
ао Е EE Er above 60-0 
1 ЖИ ovde w Jt — deescesiicsmesdevri , 60-0 
к ЖИКС. ОО ана » 60-0 
ПРЕРАНО РЕ ОО; сла » 60-0 


The degree of reproducibility which is now obtainable with the 
Weston cell far surpasses what it was five years ago. At the National 
Physical Laboratory 67 cells were tested in 1909, and of these 60 
agreed with the Laboratory standards within one part in 10,000. 
What is not understood at present is the occurrence of strange 
hysteresis effects in a few cells. The E.M.F. of such cells may be 
normal at first, but changes comparatively rapidly with time. 
Indeed, a large hysteresis effect in а cell appears to be an indication 
that the E.M.F. will not remain constant with time, whereas its 
absence is in general an indication of constancy. 

In view of the fact that the republication of the Reports is not yet 
completed, the Committee recommended that they be reappointed, 
that Lord Rayleigh be chairman, and Dr. В. T. Glazebrook, secretary. 
The Order in Council relating to Electrical St indards is contained in an 
appendix t» the report. 


COOKING AND HEATING BY ELECTRICITY.* 


BY Is А. BATES. 


The result of recent activity among the manufacturers of heating 
and cooking apparatus is that to-day we have an assortment of 
electrically operated devices, available at reasonable prices, which 
are thoroughly reliable and suitable for the purposes for which they 
are designed. In fact, being free from many of the disadvantages 
of older types, in which fuel is burned directly, their superiority for 
domestic use is marked. One of the very important advantages of 
this method of cooking and heating is its freedom from fire risk. 

The cost of cooking by electricity depends, of course, upon the 
cost of the electric current available. Many, however, are satisfied 
to dismiss the question of cooking by electricity with the thought or 
statement that it would be impossible for electricity, produced by 
the roundabout means of the steam boiler, steam engine, dynamo 
and transmission wires to compete upon a cost basis with the direct 
use of coal for cooking purposes, Those who argue upon this basis 
lose sight of the advance which has been made by gas, also a product 
of coal, in this tield, where it very frequently is able to show a decided 
saving as compared with the direct use of coal for the same purposes. 
The reason for this is, of course, the possibility of confining the heat 
of the gas flame and applying it only where needed. This is also true 
where electricity is used, only to an even greater degree. 

The ease with which the electric current may be switched on or off 
makes this source of heat even more convenient than gas, and the 
ability to confine and apply the heat where wanted is much greater 
with the former than with the latter. In fact, it has been found 
that with the ordinary gas range 15 per cent. of the heat produced 
is usefully applied, while with the various high-grade electrical 
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cooking devices now obtainable 70 per cent. or more of the heat pro- 
duced is utilised. | 

In order that electricity should compete successfully upon the 
basis of cost alone with gas or coal for cooking and heating purposes, 
the rates ordinarily prevailing throughout the United States must be 
reduced ; and electric lighting companies generally are only just begin- 
ning to realise the possibilities in this line and to make systematic 
efforts to obtain this class of business. 

Even at somewhat greater cost of operation, electric cooking, in 
common with other electrical devices, has many advantages. The 
rapidity with which food may be cooked by the use of electricity, the 
uniformity of temperature obtained, which makes cooking by the 
clock a possibility, the great comfort and convenience, the cleanli- 
ness and freedom from smoke and smell, make it ideal for all places 
where these advantages are of importance. As might be expected, 
the results obtained with this method are beyond all comparison 
with those from any of the older methods. 

Unfortunately, this ideal method of cooking has not been taken 
hold of by the manufacturers with sufficient enterprise and business 
judgment, the result being that there are few noteworthy installa- 
tions, and of these the number that have been tested with a view 
to obtaining exact and useful information as to actual per- 
formance is astonishingly small. A most interesting installation 
of this kind which has come under my dircction, is that installed 
in one of the prominent club houses in New York city about three 
years ago. It represents a type well suited to the requirements of 
any club house, large residence or hotel, where it is desired to secure 
the best of service obtainable. The author then gives a menu, with 
the time required for the preparation of each item, to illustrate the 
service of which these devices are capable. 

There are two important reasons for the superiority of the actual 
cooking accomplished by the electric method. One is inherent to 
all electrical heating and cooking devices—namely, the entire 
absence of all flame, gas, smoke or dirt; the other is a result of the 
design of this particular type of apparatus. Each broiler unit is 
equipped with heating coils on both vertical sides, and the spider 
containing the steak, chop, chicken, toast or other article to be 
cooked is inserted in a vertical position between the two sources of 
intense heat. 'lhe current, therefore, passing through the coils 
produces heat simultaneously on both sides. "This has the double 
effect of halving the time necessary to do the cooking, and, in the 
case of meat, the outer tissues are at once seared, thus tending to 
prevent the escape of the natural juices which otherwise often drip 
into the fire and are lost. A chop or steak, for instance, cooked in an 
electric broiler will be јиісу, but evenly done throughout, and abso- 
lutely free from all gas or odour. Compare this result with a similar 
cut cooked over a fire, overdone on the surface, underdone in the 
centre, charred in spots by the fire or burning grease аз it often is, 
with most of the juice of the meat lost and a decided taste and odour 
of the fire. 

The time required for the preparation of articles of food in an 
electric grill is important as a determining factor in the cost of the 
cooking process. ‘This is particularly true in the case of a club or 
other restaurant, because of its bearing upon the quality of the 
service rendered, and the fact that the cooking can be accomplished 
in half the time means that a smaller grill may be installed. The 
menu mentioned above illustrates these points, and it is evident 
that the cost of cooking is but a small part of the price charged for 
the service or even of the market value of the unprepared food. At 
a rate for electric current of 114. or less the cost of the current ге- 
quired for cooking becomes almost negligible. Contrary to what 
might Бе expected, the repairs on these electric cooking devices are 
surprisingly small. 

In the line of heating, the field fur the use of electricity is more 
limited. being confined to special applications. General heating by 
electricity, except under very special conditions, is, and probably 
always will be, too expensive for serious consideration. ‘There are, 
however, manv applications where the advantages of clectrical 
heating are sufficient to outweigh its greater cost. To meet these 
conditions, a number of electric heating devices have been developed 
and placed upon the market. Perhaps the most useful of these for 
home use is the electric radiator, the advantages of which over a 
portable oil stove, that has a very bad effect on the air of a room, 
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ELECTRICITY SUPPLY TABLES AND DATA. 

This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 
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THE BRITISH ASSOCIATION. 


Quite apart from the calendar, signs are not wanting that 
the Long Vacation is drawing towards а close, and that the 
holiday season has practically come to an end. The most 
significant of these indications is the meeting of the British 
Association, held this year at Sheffield. For the teacher 
this great gathering serves a double purpose ; it provides а 
pleasant termination to a few wecks of idleness, and it also 
serves as a gentle reminder of the labours in store. Quite 
apart from this, however, it brings technical men into 
intimate contact with workers in pure science, to the infinite 
advantage of both ; and, in addition, it provides the publie 
with an admirable opportunity of getting an insight into 
scientific matters at first hand, instead of having to rely on 
the sensational information disseminated by the daily papers. 
There is, of course, always the danger that statements made 
at British Association meetings may be misinterpreted by 


the uninitiated, and it 13 even possible that speakers may, 


in their endeavour to get down to the level of the lavman, 
give utterance to remarks which are hardly warranted by 
facts. This іѕ а matter that requires very careful watching, 
for however ‘ popular" the British Association may 
become, it would be a fatal mistake to allow sensationalism 
to bring its veracity into dispute. 

The primary object of the British Association is, as its 
title implies, the furtherance of scientific work— the ad- 
vancement of science "—and there can be no doubt that 
it has been the means of providing a large number of 
scientific men with the facilities for conducting important 
researches, The annual meeting is, after all, but a portion 
of its work, and an enormous amount of patient investiga- 
tion goes on during the 12 months while the whole organisa- 
tion is lying dormant—at all events, so far as the public are 
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concerned. It would, therefore, seem that, since the lay 
members and associates bear a considerable share of the 
piper’s payment, they should have a certain voice in the 
calling of the tune. At present they are, of course, regaled 
with popular lectures, receptions, garden parties and other 


-functions of a more or less tedious nature, and in this way 


undoubtedly become pleasurably excited and fatigued for the 
modest sum of one guinea. The expense of these festivities 
is largely borne by the city or town, and certain of its 
private residents, acting as hosts for the time being. The 
bulk of the numerous guineas is, therefore, available for 
general expenses and for subsidising research. This is all 
very nice, and generally goes off very well; but perhaps one 
may be permitted to question whether it is quite the thing 
that the founders of the British Association had in view. It 
may be asked whether the unscientific members are not to 
be taken more seriously, and given a more active part in the 
“ advancement of science.” The numbers of those attend- 
ing this year's meeting were less than they were two years ago 
at Dublin, aud it is becoming more and more evident as 
years go by that the Papers and discussions are becoming 
more and more difficult of comprehension by the uninitiated. 
Of course, there are still many people who are only too 
willing to sit, and perchance to sleep, in a stuffy room for 
three or four hours drinking in the words of wisdom that fall 
from the lips of the mighty, and then to go away without an 
intelligent comprehension of a single sentence. 16 is these 
people, more numerous than is generally thought, but un- 
doubtedly becoming less year by year, who are intensely 
Joyal to the Association, but receive very little in return 
for their loyalty. Unquestionably the problem is a difficult 
one, and the solution may lie in the direction of ignoring this 
class and frankly admitting that the day of the semi. 
popular Paper and discussion is over. We cannot help 
thinking that, in some respects, this would be an unfortunate 
step. There is much to be said for Sir GEoRGE RErp's plea 
for the great men to know what they are talking about, so 
that they can explain it in plain English to others. Appa- 
rently in no section is this more desirable than in Section A 
(Mathematics and Physics), where physical science seems 
to be becoming increasingly mysterious. Indeed, it would 
seem that no two physicists can agree on any one subject 
except the excellence of an author’s Paper, and it is refresh- 
ing to find that there 15 unanimity on at least one topic of 
discussion. Speculation is rife as to what one authority 
could do with a substance if another one could produce it for 
him. Every year the debates partake more of the nature 
of gladiatorial combats, and ever y year witnesses the 
announcement of some extraordinary feat which is received 
with fierce criticism and thereafter sinks into well-deserved 
oblivion. So the great British Association goes on. The 
popularity of sections waxes and wanes, that of Section G 
not being very great at the present moment in spite of the 
able presidency of Prof. DarBv. All interest seems to 
centre on those whom a distinguished scientist has described 
as the para-physicists, who employ their time in estimating 
the density of the ether and in counting electrons. What 
it will all lead to nobody knows, but there is just a suspicion 
of its being slightly overdone at the British Association. 


REVIEWS. 


(Copies of the undermentioned works can be hed from THE ELECTRICIAN Office, post 
‘aie on receipt of published price, adding Sd. for books published under 3& Adi 
10 per cent. for abroad or for foreign books.) 


Wireless Telephones and How They Work. By J. ERSKINE- 
` MURRAY. (London; Crosby, Lockwood & Son.) Pp. 60. 1s. 64. net. 


This little book of 60 pages is intended to be understood by 
the bookstall public. It opens with an interesting exposition 
of the most elementary facts of acoustics, of the microphone 
and of the telephone receiver. Here all the science 1s expressed 
in the simplest language, with, however, greater loss of pre- 
cision than is excusable. The author's difficulties in this 
respect become more pronounced when he explains the pro- 
duction and propagation of electric waves, and they continue 
right through the brief discussion of wireless telephone appa- 
ratus and the explanation of resonance. In this latter matter 
the author strives after simplicity by making a fallacious 
application of the principle of the superposition of small 
motions, an application that will startle those who understand 
the principle in the orthodox way. The author is happier 
when discoursing patrioticallv on the value of wireless com- 
munication between the parts of the Empire. 


W. H. E. 


Die Elektrochemischen  Patentschriften der  Vereinegten 
Staaten von Amerika. By Dr. P. FEkcurAND. Vol. I. “Elektro. 
thermische Verfahren und Apparate : Entladungen durch Саке." 
Vol. XXXIII. of “Monographien ther augewandte Elektrochemie.” 
(Halle a. 8.: Wilhelm Knapp.) Pp. vi.+204. M12. 

Dr. Ferchland has already written for this series some mono- 
graphs upon the electrochemical patents of Germany and 
England, and we are now indebted to him for the present: one 
under review. In some respects the methods of the American 
Patent Office vary considerably from those adopted by the 
British and German offices, but of recent years the tendency 
has been for the American methods to approach the German, 
and, of course, since the new Patent Act, our own methods are 
also much more akin to the German than heretofore. The 
Americans are very particular that the patent shall only be 
given to the first and actual discoverer of a process ; therefore, 
if anyone else takes out a patent the original discoverer can 
upset the patent by proving that he was the actual discoverer, 
even though he тау not have published the fact. Greater 
latitude is also given for working the process before the actual 
patent 1з published ; this, of course, is a very great help. Con- 
sidering that 900,000 patents have been taken out in America 
against 200,000 in Germany, the work of Dr. Ferchland must 
have been extremely difficult and arduous. It is reallv not 
possible in reviewing such a book to discuss the individual 
patents included in Из pages, except to state that апу par- 
ticular patent we have searched for we have been able to find. 
The description of each individual patent 13 necessarily short, 
but the author has succeeded in being concise, and the illustra- 
tions very much help the text. We consider the book a very 
useful monograph. 


Nightshade. By Pati Gwynne. 
Pp. x. +451. 6s. 

Having received a copy of this book for review, we naturally 
expected to find some scientific basis for the story. This basis, 
however, is very slender. An old " scientist " has devised a 
remarkable lamp which enables the blind more or less to see 
when under its influence. Hence it is termed " Nightshade,” 
from analogy to nightshade, or belladonna, which has the pro- 
perty of dilating the pupil of the eye. It is the special radia- 
tion of this lamp which is effective, Whether the blind are 
thus enabled to see by ultra-violet light, or what the tvpe of 
radiation is, we are not told, but apparently the blind musician 
on whom the experiment is tried sees visions of the past and 
other things invisible to ordinary mortals. We need scarcely 
say that a love story, of а rather tragic kind, is wrapped up 


(London: Constable & Со.) ` 


with the fate of the musician, and those of our readers who 
are fond of the weirdly impossible will find this book as good 


a- companion on а holiday as most of the recent novels to be 


found at the sea-side 
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THE BRITISH ASSOCIATION AT SHEFFIELD. 


(FROM OUR SPECIAL CORRESPONDENT.) 


| Wednesday, August 31st. 

In spite of all the attractions offered by Sheffield, no meeting 
of the British Association has been held here since 1879. This 
їз, of course, a long period in the life of any scientific institution, 
and it has also been full of changes for the City of Sheffield 
itself, enormous developments having taken place witbin the 
last 15 years. Not the least pleasant feature of the meeting 
19 the accessibility of the place from almost all parts of England, 

and perhaps one may pay a tribute to the Great Central 
Railway for that magnificent train which performs a non-stop 
run from London in just under three hours. In spite of the 
exceedingly heavy traffic, this train ran into Sheffield this 
evening just two minutes before time. Unfortunately, 
however, passengers who travelled by it, or bv апу train 
arriving after 6 p.m., were not in time to get into the Reception 
Room. Perhaps, in future years, arrangements might be 
made to keep the latter open a little later on the first day, as 
many people arrived only to find it impossible to get a ticket 
for the Presidential Address in the evening. 

The President this vear, Dr. T. G. Bonney, F.R.S., is a 
distinguished geclogist and thus his address almost necessarily 
contained nothing of special interest to readers of Тнк ELEC- 


TRICIAN. Не succeeds Sir J. J. Thomson who is present at 
the meeting. 


Т | Thursday, September 1st. 

Section committees commenced work as early as 9:15 this 
morning, and evervbody has been hard at it ever since. In 
Section A (Mathematical and Physical Science) Prof. Е. W. 
Hobson delivered an admirable Presidential Address dealing 
largely with the teaching of mathematics. While admitting 
that the mathematical knowledge required bv а student 
of physics or engineering is different from, and not so thorough 
as, that of the pure mathematician, yet he pointed out the 
danger of a too narrow acquaintance with the subject. An 
abstract of the address has already appesred in these columns, 
and it is only necessary here to call attention to Prof. Hobson’s 
warning that it 13 not sufficient for a student to learn off a few 
formule, but that the principles also must be learnt. The 
science of mathematics 13 too delicate a tool for rule of thumb 
use, Presumably, Prof. Hobson would be quite willing to 
admit that certain eminent engineers and physicists are by 
no means brillant mathematicians, but such an admission 
does not have the shyhtest effect on his argument. 

On the conclusion of the Presidential Address, Prof. Sir J. J. 
Thomson read a Paper on * Positive Electricity.” Following 
the Papers came the reports of committees. One report 
related to experiments for improving the construction of 
practical standards for electrical measurements. In the 
course of this report it appears that the Avrton-Jones current 
balance installed some time ago at the National Physical 
Laboratory is working most satisfactorily. Small and 
eradual changes in the E.M.F. of Weston cells. amounting 
to less than three parts in а hundred thousand have been 
detected by its aid. The Weston cell can now be reproduced 
with great exactness, but the occurrence of strange hysteresis 
effects in a few cells is not at all understood. 

In the report of the committee on Magnetic Observations 
at Falmouth Observatory it is stated that the responsibility 
for the magnetic and meteorological work of Kew and Eskdale- 
muir now rests with the Meteorological Office, and it is suggested 
that Dr. Shaw be added to the committee, and be asked to act 
as Secretary. 

It is not often that Section F. (Economic Science and 
Statistics) is invaded by the electrical engineer, but this vear 
the very first Paper on the list was on “ The Price of Elec- 
tricity,” by Mr. E. W. Cowan, of which a lengthy abstract will 
be found elsewhere. 

A lively discussion followed the reading of this Paper, the 
first speaker being Mr. 5, L. Pearce, chief envineer to the 


Manchester Corporation Electricity Supply Department. On 
the whole he expressed agreement with the author, but he 
emphasised the difficulty of converting principles into a 
practical tariff system. There was no doubt that flexibility 
was greatly to be desired provided it was not of such a nature 
as to give undue preference to any consumers. Не did not 
believe in the popular contention that the selling price should 
be proportional to the cost of production ; indeed, he agreed 
with Mr. Cowan that energy could be sold at a profit when 
apparently it was being sold for less than 1t cost to produce. 
Аз an example of this he called attention to the fact that les 
than 10 years ago the capital cost of new plant was about 
£8 per kilowatt; to-day it was about £3. It was obvious 
that it would pay well to put in modern plant for new con- 
sumers and supply them at a rate based on this plant costing 
£3 per kilowatt, even though this price happened to be les 
than the average cost of production with the whole of the plaut. 
In short, he contended that a remission of capital charges 
should be made to large consumers. He considered that 
the “ equal profit" basis was fallacious, as the same profits 
could not be made on different units under the flat-rate 
systen. 
Мг. S. J. Watson called attention to the danger of regarding 
anv branch of supply as а by-product. Ву offering it at an 
extremely low price, which might pay very well in the bv- 
product stage, the demand for it might be cultivated to such 
an extent that it might become the main branch of the business 
and result in a loss. 

Mr. А. J. Cridge, of Sheffield, thought that it was very un- 
sound to base any tariff on the number of lamps or kilowatts 
of plant installed, as such a course tended to keep down the 
size of the installation. | 

Prof. Ashley expressed surprise that the principles » Mr, 
Cowan’s Paper could ever be doubted by electricians. Person- 
ally, he considered that electricity supply was completely 
on all fours with the railway services, and the problem of a 
tariff should be worked out on similar lines. Eu" 

Mr. W. B. Woodhouse, chief engineer to the Yorkshire 
Electric Power Co., said that Mr. Cowan’s Paper dealt a 
subject of very considerable importance, and in general 16 
found himself in agreement with the author’s argument against 
the insistence on а basis of equal profits from all consum 
If the expediency and justice of such a difference of basis wer 
admitted it seemed to him that it must be considered whether 
there were limitations to this difference, and if ко, what pl 
were. The question raised by Mr. Cowan was pal E 
production of electricity to meet the composite deman i 
light, heat and power was a joint supply, of which a pan " 
parts might be regarded as a by-product. l this М 
answered in the affirmative then cach market might be e 
sidered separately without detriment to the others. PH n 
that the price of the commodity for any particular use " 
demand did not fall below the cost of producing the ae 
amount of electricity to meet that demand. This e | 
equitable minimum price, because any price below this na 
reduce the total profit and therebv affect the ome 
The superior limit of price, was " what it will fetch, "i 
satisfaction of the demand at prices between these № | 
must prove profitable. Regarding the matter 85 d ғ 
ordinary trading the market price, or “wheat 1t vil d a 
was the fair price for] the commodity as a whole. mare 
the face of it the fair price for each class of suppl n: 
latter deduction, however, was open to question if а 
various classes were not definite and separate. Mr. Е 
had considered four kinds of use, viz., light, We po * 
and electrolytic purposes, but these classes might oe А 
reason be again subdivided, and it might be argu a 
logical outcome that the price of electricity for power 5 ке 
depend on the trade or purpose for which the power was = 
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Or, again, that where two processes, such as thermal and 
mechanical, were in use to produce similar articles, the supplier 
of electricity would be justified in charging different prices. 
The supply of electricity, although primarily a trading concern, 
and therefore subject to the ordinary motives of such concerns, 
was a public service, and because it enjoyed certain privileges 
also carried certain obligations. The endeavour to earn the 
maximum profit consistent with security had to be tempered 
by a sense of equity. The privileges granted must not be 
abused, and security from paralysing State restrictions, such 
as the American undertakings had been subjected to lately, 
was best obtained by so adjusting prices that the profit from 
any one class of consumer was not unreasonable. This he 
(Mr. Woodhouse) thought was largely the reason why suppliers 
of electricity had paid more attention to the relationship 
between price and cost than supply and demand. There was 
a further reason, in many cases. viz., that the margin between 
cost and market price had been so small as to keep the supplier 
more concerned with the lower limit of price than the higher. 
In view of the many new uses to which electricity was being 
put he thought Mr. Cowan’s Paper a most opportune one, and 
the adoption of the principle he had so clearly argued should 
assist such development. 

Prof. Dalby’s Presidential Address to Section G has appeared 
in abstract in THE ELECTRICIAN, and it is therefore unnecessary 
to deal with it here. The attendance was disappointing, 
especially in view of the importance of the engineering industry 
in Sheffield. In proposing a vote of thanks, Mr. Charles 
Hawksley said that Prof. Dalby was peculiarly fitted to deal 
with problems affecting railways. He was an example of 
the professor who was not a mere theorist. The scientific 
professor was very useful, but when they had the scientific 
professor combined with the man of practical knowledge, 
then they had the professor of the ideal tvpe. Prof. Ripper, 
in seconding the proposal, echoed the remarks of Mr. Hawksley. 
Subsequently, Prof. Ripper described a method of testing 
lathe tool steel, and gave a demonstration in his laboratory. 

In the afternoon, visits were paid to several of the large 
works of engineering interest in the locality, and in the evening 
the Lord Mayor and Lady Mayoress held a reception in the 
Town Hall. 

Friday, September 2nd. 

Section A opened this morning, in conjunction with Section 
B, to hear a report on Gaseous Combustion by Dr. Wm. A. 
Bone, F.R.S. This proved to be a most useful and instructive 
piece of work, the author describing the researches of Dixon and 
his colleagues, and exhibiting some beautiful photographs 
showing the progress of an explosion in glass tubes. In the 
course of the discussion Sir J. J. Thomson suggested that the 
velocity of the explosion might depend on the propagation 
of ions in advance of the explosion wave in such а way as to 
Ionise the gases and thus prepare the way, as № were, for the 
subsequent combustion. He merely put this forward as a 
possible explanation of the great rapidity of movement of 
the explosion. Tt could easily be tried Бу causing the explosion 
to take place within a magnetic field. If ions were propagated 
they would be turned aside and hence the rate of propagation 
of the explosion wave would be altered. Subsequently Prof. 
Dixon said he had tried this experiment but could detect 
no change. Sir Oliver Lodge agreed with Sir J. J. Thomson, 
and further remarked on the enormous influence which surfaces 
had on combustion. The temperature of the surface was of 
great importance, and complete combustion could never take 
place if the combustibles were in contact with a cool surface 
such as that of water. Referring to the relation between the 
velocity of propagation of an explosion and that of sound, he 
said that nothing could travel through a given gas with a 
greater velocity than that of sound in the same gas. At the 
same time, although the velocity of sound under ordinary 
conditions was only 1,100 ft. per second, yet it was common 
knowledge that the initial velocity of many projectiles was 
double this. To reconcile these two statements it was only 
necessary to remember that the projectile compressed the air 
immediately in front of it thus raising the temperature, and 


thereby raising the velocity of sound in that air to а value 
either equal to or in excess of that of the projectile. Hence 
the possibility of great speeds of projectiles. 

Prof. Dixon, in discussing the effect of the presence of moisture 
in explosive mixtures, maintained that although moisture was 
necessary to start the action it was not necessary for the 
continuance. This statement at once brought Prof. Arm- 
strong to his feet and led him to remark that Prof. Dixon 
had approached very near to a point which he had advocated 
for many years, viz., that no interaction of any kind could 
take place between two molecules neither of which was an 
electrolyte. Hence the necessity for water being present, and 
it must not be pure water—that would not do—it must be 
dirty water, that was, water containing something capable 
of turning the non-conducting pure water into а conductor. 
Mir J. J. Thomson then asked Prof. Armstrong if he would 
explain what he meant by the expression “ electrolyte," and 
the reply was that it was a substance which would convey 
а current and be decomposed in the process. Sir J. J. Thom- 
son: “ Well, anything can do that." Prof. Armstrong: 
“Can pure water carry a current?” Sir J. J. Thomson: 
“ Yes.” Prof. Armstrong thought that this would never be 
proved because nobody could procure pure water. He 
believed that it would be found that а gas pure and simple 
was not capable of carrying a current, and in reply to this 
Sir J. J. Thomson said he was prepared to get a current 
through it И Prof. Armstrong would provide the pure gas. 
At this point, a highly diverting discussion came to an end. 

The next Paper on the list was on “ The Molecular Weight of 
Radium Emanation," by Sir Wm. Ramsay and Dr. R. W. 
Gray. The results of their experiments gave 221 as the 
molecular weight of the emanation, which figure agrees pretty 
closely with that of 222.5 obtained on the basis of the dis- 
integration theory. The experiments, of which there were 
five in number, were conducted with à view to obtaining the 
weight of a known small volume of the emanation, the amount 
used being of the order of a tenth of a cubic millimetre. The 
principal point of the work was an exceedingly delicate balance 
capable of weighing to the , 3, т ofa milligram. This balance 
was made of quartz fibre, and its beam was about 6 cm. in 
length. Its weight was approximately half а gramme. It was 
supported by a single knife edge 0-5 mm. in length, and enclosed 
in an air tight metal lined case. The emanation was enclosed 
in a tiny glass tube which rested in one pan of the balance. 
The case was partially exhausted until equilibrium was 
obtained, and the pressure was read off. Next, the emanation 
was liberated by breaking the tube and the fragments. replaced 
inthe pan. Again the case was exhausted and filled alternately 
several times so as to wash out the tube thoroughly. Finally 
it was exhausted until the balance was again in equilibrium. 
This pressure was read off and by calculation 1t was possible to 
determine the weight of the emanation. The mean of the five 
experiments gave a molecular weight of 221. In chemical 
behaviour, the emanation was absolutely inert, and all its 
properties proved that it belonged to the inactive series of 
gases, while its atomic weight of 222-5 which the experiments 
confirmed, showed that it fell into the argon series in the 
periodic. table, and filled the second vacant space below 
xenon. The authors, for these reasons proposed that, for the 
future, the radium emanation should be known bv the name 
Niton, and that its chemical symbol should be Nt. "This pro- 
posal at once evoked a small storm of protest, Sir J. J. Thomson 
leading the wav, and suggesting that the matter should be 
referred to the forthcoming congress on radiologv at Brussels. 
Other speakers objected to the name on account of its hybrid 
origin. | 

Dr. J. А. Crowther read а Paper оп " The Number of 
Electrons in the Atom." 

Section G devoted the morning to a discussion on the report 
of the committee appointed to investigate Gaseous Explosions. 


Monday, September oth. 


_ № sectional meetings were held on Saturday, and many 
visitors seized the opportunity of going into the country for 
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The next Paper was by Mr. H. Е. Wimperis " On the Use of 
an Accelerometer in the Measurement of Road Resistance and 
Horse-power." Ву the use of this instrument road resistances 
can be read off at sight, air resistances can be determined, the 
brake-horse-power exerted by an engine when running on the 
road can be found and other similar measurements can be made, 
An abstract of this Paper will appear in our next issue. 

In the discussion, Prof. Dalby said that for years he anda 
number of his friends had been working at some instrument 
which would be capable of doing the things performed by that 
of Mr. Wimperis, and they had now given up all further work, 
as they were convinced that the problem was solved. Prof. 
Perry also warmly congratulated the author and remarked 
that the instrument described had undoubtedly a great future. 
Мг. Worby Beaunjont also contributed to the discussion and 
gave demonstrations of the instrument on his car. 

Prof. E. G. Coker then read a Paper on " The Cyclical 
Changes of Temperature in a Gas-engine Cylinder near the 
Walls." The following is a brief abstract. 


Experiments described in October, 1908, showed that the tem- 
perature at the inner surface of a small gas-engine is about 249 C., 
and the cyclical variation usually less than 10°C. The steady 
conditions of low temperature at the wall-surface are maintained 
by the jacket-water, although the explosion of the gaseous mixture 
produces very great changes of temperature close to the walls. 
This variation has not hitherto been measured for a complete cycle 
owing to the difficulties which occur in measuring the highest tem- 
perature of the explosion. In order to obtain the cyclical variation 
near the walls, a couple was made of an alloy of 10 per cent. iridium 
and platinum, with a pure platinum wire, and this was secured in à 
metal plug so that it projected $ in. into the cylinder. Оп light loads 
and weak mixtures the couple remained unbroken, but near full load 
the platinum wire melted., Couples made from 10 per cent. alloys 
of iridium and rhodium with platinum were afterwards used, having 
an Е.М.Е. above 500°C. given by E— —174 +7.6075 T - 016717, 
where T is the temperature Centigrade. The junctions were ro 
down to five or six ten-thousandths of an inch thickness and inserted 
at а depth of 4 in. from the cylinder wall. These couples were able 
to withstand the highest temperatures near the walls, and they wete 
not melted except during abnormal explosions. Measurements 
of the cyclical variations showed a variation of E.M.F. lying between 
1:56 and 7-83 millivolts with an average cold junction temperature 
of 30°C. The temperature variation corresponding to these es 
ranges hetween 250°C. and 1.700°С. In estimating the hig d 
temperature reached, the upper limit of temperature № ш 
by the partial melting of one of the wires when the engine гап : Y 
its full normal load, and the lower limit is indicated by шеле n 
of platinum wire. The melting-point of platinum is 1,7103 jm | 
in the absence of definite values of the melting-points of the vi 
used, it is assumed that both are below the melting-point of indiu : 
for which Violles value is 1,950°С. The probablo causes of erro 
in the measurements were discussed, and the conclusion was rea ай 
that the temperature at the place of measurement had а шах) 
value between 1,850° and 1,900°C. 


In the course of a demonstration of vacuum-tigy dan 
. . 1 е ^ bo 
between iron and glass, 1n Section A, Dr. Henry ¢-! 


A К „tight sea 
showed some cathode-ray tubes in which a vacuum ue Ye 


the week-end. Yesterday morning a special service was held 
in the Parish Church, the sermon being preached by the Arch- 
bishop of York, and in the afternoon Sir Oliver Lodge delivered 
an excellent address in the Victoria Hall. | 
This morning opened well in Section G with a Paper by Mr. 
Philip Dawson, on “ The Electrification of the London, 
Brighton & South Coast Railway between Victoria and London 
Bridge.” The author showed a large number of slides illustrat- 
ing the work, and gave a considerable amount of information 
which has already appeared in THE ELECTRICIAN. He said 
experience had shown that the acceleration obtained was quite 
as good as anything obtained by continuous current working, 
in spite of claims which had been put forward to the effect 
that the continuous motor would give superior results in this 
respect. Moreover, the extra weight involved by the trans- 
formers, &c., was only 10 per cent. Coming to the question of 
energy consumption, this was found to be about 70 to 80 watt- 
hours per ton-mile for the single-phase system, and 90 to 100 
for continuous current. These figures referred to energy 
consumption at the generating station ; on the trains them- 
selves the figures were practically identical for both systems. 
The difference at the station arose out of the different trans- 
mission efficiencies. The power factor for the whole system 
was about 80 per cent. Turning to the motors, Mr. Dawson 
said that up, to the present they had been a complete success. 
The commutators presented a black shiny appearance, very 
similar to that of a continuous-current machine, and although 
the sparking was more obvious than with direct current 
machines, vet it did not appear to do 23 much harm. This was 
demonstrated Бу the fact that the commutators would run for 
50,000 miles before the necessity aruse of turning them down. 
From the commencement they had not experienced the slightest 
trouble with the overhead work, and after eight months they 
could detect no appreciable wear of the conductor. Each bow 
strip required renewal after running for 15,000 miles. One 
of the most serious problems that they had to deal with was 
the lowering of the bow from 21 ft. in the yards to 13 ft. under 
bridges. This was a very difficult matter, but they had over- 
come it successfully, although in some instances the bow was 
only an inch and a half from the under surface of the bridge. 
Owing to the fact that porcelain was a strong, reliable substance 
under compression, but weak and unreliable under tension or 
flexion, he had adopted the former method throughout. He 
believed that the system described was the only one where 
the catenary suspensions were doubly insulated. A feature of 
interest was the oft-recurring St. Andrew’s Cross painted on the 
iron work at intervals along the permanent way. These crosses 
marked positions where it was most economical for the motor- 
men to switch off the current, and their adoption had resulted 
in a saving of from 5 per cent. to 10 per cent. in cost of energy. 
From diagrams which Mr. Dawson exhibited it appeared that 
the acceleration. obtained was equal to over 1 mile per 
hour per second. Towards the end of his remarks he gave a 
brief description of an interesting petrol-electric inspection 
vehicle for use on the line. This little coach is equipped with a 
petrol engine and a small dynamo, and can be run to any part 
of the system with great rapidity. It 1s entirely independent 
of the overhead wires, and can therefore be employed when 
the current is switched off. The dynamo provides illumination 
and enables inspections and work to be carried out with the 
greatest ease. 

In opening the discussion, Prof. Silvanus P. Thompson 
said he cordially agreed with Mr. Dawson that no one system, 
eee alternating or continuous current, could be set up as 
: М i for di cases, but he thought that the author had 
DE И eminently suitable the single-phase system was for 

specific purpose to which it had been applied in this 
mde instance. The problem with respect to short 
bip ute un 2 solved, and he thought that for 
Within the ] : ngle-phase working was greatly superior. 
e last few weeks he had seen drawings for a single- 

phase locomotive of no less than 2,000 Н.р. ° i 


- Other speakers in the di З е. | 
and Mr. Charles Hawkdey. — о оп шаш ш 


t seals 


small piece of heated steel tube surrounding the Wi" e 
pushed a few millimetres into the glass. After СОО s 
tube was soldered to the wire. The vacuum-tight 568 
produced between the inner surface of the elastic st M 
which on cooling was put under tension, and the a m 
came under compression. Seals with wires of 1 mm. d! 

had been produced in this way. 


Tuesday, September 6th. | 

with a discussion 0 
Atmospheric Electricity, opened by Dr. Charles i he 
preliminary, Dr. Chree set forth several headings himself to 
thought were suitable for discussion, but confined | 
only two ог three of these. He was more partic hich wa 
cerned with the measurement of potential gradient, Wd 
nearly always positive, the only exception occurri ait 


. . ure 
weather, when it became negative. Relative n mat 
of potential gradient was а comparatively easy 


И 
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absolute measurement was a much more serious problem. The 
variations of potential during any one day were very irregular, 
but if a number of days were considered together then a smooth 
curve was obtained. Each daily curve could be split up into 
а variation extending over 24 hours, two over 12 hours, and if 
necessary others over 12, 8, 6 or any sub-multiple of 24 hours. 
It was found that the 24-hour curve varied most in mid- 
winter, while the 12-hour curve had maximum variation in 
mid-summer. Moreover, the 24-hour curve varied in phase 
to the extent of eight or nine hours, according to the time of 
year. Potential measurements taken on the earth were very 
unreliable, because of the effect of surrounding objects ; also 
measurements taken by the aid of kites or balloons were un- 
satisfactory because it was impossible to ensure that even two 


‘consecutive readings should be taken at exactly the same spot, 


and again the results were affected by the proximity cf the 
kite or balloon. The latter objection applied equally when 
the measurements were made on a mountain, but the moun- 
tain did at least stand still. It was found that the phase angle 
depended very much on the altitude. For instance, the mid- 
winter phase as obtained at the top of the Eiffel Tower was 
the same as the mid-summer phase obtained on the ground 
below. There was no well-marked 11-year period in atmos- 
pheric electrical conditions as was the case with terrestrial 
magnetism. In fine weather the potential gradient was pro- 
hably about 200 volts per metre, but in bad weather it was 
much higher, readings as high as 1,000 volts per metre having 
been obtained in the presence of fog. At Potsdam the records 


showed 2,000 volts per metre, and it was quite possible that 


with improved apparatus they might be able to obtain results 
very greatly in excess of the existing ones. He suggested 
that the potential gradient might have a very important 
bearing on the growth of vegetation. For example, a tree 
was electrically connected with earth and its leaves would 
therefore be at zero potential, but if it were only 10 metres 
high the potential in the immediate neighbourhood of the 
leaves would be something like 2,000 volts under ordinary 
conditions. In connection with thunderstorms, he had never 
understood why it was that some trees were struck so much 
more frequently than others; the oak seemed particularly 
unfortunate, while the beech was hardly ever struck. If 
people must get under trees during a storm then they should 
select beech in preference to oak, and then not stand under 
an isolated tree, but go right into the middle of a wood. If 
he were caught by а storm while playing golf he would lie 
down ina bunker! In experimenta on atmospheric electricity 
the gradual loss of charge from an insulated body was a source 
of great trouble, the rate of loss being much higher with a nega- 
tive charge than with a positive. At Kew it was verv high. 
From determinations with Wilson's apparatus for measuring 
"earth-air" currents it was ascertained that the average 
current in fine weather was about 2х 10! amp. per square 
centimetre, and was always in the same direction, except in 
bad weather. As to whether it was a flow of positive elec- 
tricity from the air to earth, or a flow of negative electricity 
from earth to air was a matter of opinion, but he inclined to 
the latter view. The question arose as to where all the elec- 
tricitv came from, and various unsatisfactory theories had been 
propounded. It was suggested by some people that the 
electricity went up at places of fine weather and came down 
at the same time at places of bad weather. This, however, 
could not account for the phenomenon, because it was known 
that the rain brought down much more positive than negative 
electricity. He put forward the suggestion that the radio- 
activity of the earth might account for it, for it had been 
shown that air drawn from the earth was highly radio-active. 
Hence, air might be forced into the earth under the influence 
of a high barometer and drawn out again when the barometer 
fell. This view was supported by the fact that the variations 
of the electrical conditions of the atmosphere corresponded 
to a certain degree with the variation of the barometer. As 
an illustration of the enormous penetrative power of atmos- 
pheric electricity, he quoted the case of а charged electroscope 
enclosed within an insulating vessel whose walls were suffi- 


ciently thick to prevent the passage of X-rays. Ш spite of 
this, the charge was gradually dissipated. He concluded by 
remarking that extremely practical results of investigation on 
atmospheric electricity might be expected in the near future. 

In the course of his remarks, Sir Oliver Lodge said it must. 
be borne in mind that the 24-hour curve might well be affected 
by the particles which the earth would pick up between the 
hours of 6 a.m. and 6 p.m. He had always wondered whether 
the change in the atmospheric electrification was the cause or 
the effect of bad weather. In other words, did the change in 
the potential bring about rain or did the rain bring about the 
potential change? If he were a capitalist he would try the. 
experiment of controlling, or at all events modifying, the 
weather by varying the atmospheric electrification artificially. 
Of course, it would have to be done on a large scale and would 
involve large expenditure, but if successful would be well 
worth the money. On the whole there was too much drought 
on the earth, and it would be a great achievement to induce 
rain to fall where wanted. Referring to the effects of elec- 
tricity on vegetation, he thought there could be no doubt that 
under certain conditions it had a stimulating effect. Explorers 
stated that plants grew with great rapidity in the Arctic 
regions, although they received so little sunshine, and he 
thought this was due to some electrical cause. 

There was every reason to think that, for some forms of 
vegetation, electrical stimuli had the same effect as sunshine, 
and induced more vigorous growth. Moreover, experience 
showed that positive electricity, which alone produced this 
effect, should not be supplied in bright, dry weather, but only 
when it was dull and rainy. He personally knew of a farmer 
who increased his crops by 30 per cent. by the use of positive 
electricity, but on one occasion the crop was less than normal. 
It was discovered on investigation that for that particular 
year negative electricity had been supplied. The fact was that 
the apparatus was very simple and had been worked hy a 
farm hand who, however, had managed to get things muddled 
up. Another farmer of his acquaintance had tried the treat- 
ment on a crop of beans, but the result was disappointing and 
he could not be induced to repeat the experiment. The fact 
was, he (Sir Oliver) thought that electricity appeared to damage 
leguminous crops. He thought that the points and edges of 
leaves facilitated the discharge of electricity from plants. This 
1% was known, took place freely under the influence of ultra- 
violet light. 

The next speaker was Dr. W. N. Shaw, who expressed dis- 
agreement with Sir Oliver Lodge regarding the control of the 
weather. He would like to know whether Sir Oliver realised 
the amount of energy represented by an inch of rainfall. In 
order to produce or abstract this energy something colossal 
would be needed. Не suggested laboratory experiments first. 
He knew that some time ago Sir Oliver Lodge had conducted 
experiments in which clouds were represented by tea trays, 
but the fact was that there was nothing resembling a tea tray 
moving about in the atmosphere. Could not some closer 
approximation be obtained ? 

The next Paper of electrical interest was on “ Photoelectric 
Fatigue," by Dr. H. Stanley Allen, and this was followed by 
one on “ The Recoil of Radium B from Radium A," by Messrs. 
W. Makower, S. Russ and E. J. Evans. 

In Section B (Chemistry) a report on “ Electro-Anzlysis ” 
was presented. This will be found in another column. 

The Papers read before Section С were exceedingly cood. 
That by Prof. 5. P. Thompson on the “ Laws of Electro- 
Mechanics” we hope to give in abstract next week. Dr. 
Thompson has collected together the expressions emploved so 
frequently in electro-magnetic calculations and set them forth 
in his inimitable style. His exposition of the work was 
extremely clear, and he was particularly careful to point out 
that the svmbol S does not always stand for number of turns, 
but may, in certain more complicated cases, include linkages, 
which, in simple cases are, of course, numerically equal to turns. 

Mr. Frederic Bacon's Paper оп “ The Testing of Heat- 
Insulating Materials " was excellent; an abstract of it will 
appear in our next issue. 


In another column there appears the Paper read by Prof. | 
Е. Wilson and Mr. W. H. Wilson on * A New Method of Pro- 
ducing High-Tension Electrical Discharges,” and it is neces- 
sary to refer only very briefly to it herc. The fundamental 
is, of course, а spark coil, but it is by no means an ordinary 
spark coil. For instance, a 10 in. coil looks like an ordinary 
3 in. coil and weighs only 10 lb. The primary of the coil is 
connected in series with an inductance and in parallel with 
them is & condenser. Attached to à small motor 13 а mercury 
contact maker with three contacts. The action is аз follows : 
the mercury break is in such a position that the primary coil 
and the inductance are connected across the mains, a8 is also 
the condenser. This enables a magnetic field to be built up 
in the two coils and for the condenser to be cbarged. Оп the 
break being slightly rotated the supply is cut oft, and the 
inductance discharges, as it were, into the condenser, raising 
its charge to a still higher potential. At the very instant that 
this discharge is completed the connections are changed, 80 
that the inductance is cut out and the condenser connected 
directly to the primary of the coil, when a high frequency 
oscillatory discharge follows. Among the advantages claimed 
for this apparatus are: (1) It will work equally well on high 
or low tension circuits, whether alternating or continuous 
current. (2) It is extremely portable, weighing less than one- 
fourth of the ordinary coil and break. (3) The inverse E.M.F. 
is entirely eliminated, thus making it very suitable for X-ray 
work. (4) The efficiency is very high on account of small 
CR losses. (5) The resistance of the secondary is low (for a 
10 in. coil about 3.000 ohms only), thus making it very suit- 
able for wireless telegraphy. А feature of interest 18 the core, 
which is made of very fine insulated soft iron wire; this is 
absolutely necessary, owing to the high frequency of the dis- 
charge around the primary coil. Tbe secondary coil is com- 
posed of fine aluminium strip, each section being one strip in 
width. The core of the inductance is not laminated as it is 
impossible for serious hysteresis losses to occur there owing to 
the slow rate of charge and discharge. TEE 

The Association will meet next year at Portsmouth under 
the presidency of Sir William Ramsay, K.C.B., F.R.S. The 
meeting in 1912 is to be held at Dundee, while an invitation to 
visit Australia has been accepted for 1914. 


a 


CORRESPONDENCE. 


Е 


THEORY OF THE QUADRANT ELECTROMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


, Sir: The point raised by Prof. Robertson, and reiterated 
in his letter of September 2nd, with regard to absolute poten- 
tials occurring in electrometer formula, is one that will cer- 
tainly demand attention when once an example of a formula 
containing absolute potentials is found. The veriest schoolboy 
knows that in electrostatic problems the potentials are repre- 
sented as differences relatively to that of some one body taken 
as a standard of reference, and that all the actions depend on 
these differences. In the electrometer it may or may not be 
more convenient or more rational to take the needle as the 
standard instead of the сазе; but, in any event, the symbols 
employed represent P.D.s, not absolute potentials. | 
_ Аз to the second point on which he insists—namely, the 
impossibility of resolving the total electrostatic couple into 
deflecting and controlling components—I have only to explain 
that the type of electrometer which I had in mind when 
writing my Paper was the ordinary reflecting instrument work- 
ing over a restricted range about a fixed zero. In such an 
instrument, charged to fixed potentials, the total electrostatic 
couple on the needle, when plotted against the displacement Ө 
gives a curve the part of which lving within the working range 
may usually be taken as a straight line, and may therefore be 
represented by A+B. There is sufficient experimental 
evidence to render unnecessary any argu T : 
needed) aa to the correct nets of th gument (1 argument be 
ectness of this. .The quantities A and B 
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symmetrical electrometer, my remarks being perforce confine 
to this case because Prof. Robertson’s manipulation 9 


formula, so as to get the factor-(V.— V4) (V—4V 7 V9 xps 


which determine the deflecting and controlling components 
of the electrostatic couple will, of course, depend on the poten- 
tials, the shape of the needle, &с.; but this in no way alters 
the fact that, for a given electrometer system under given 
potentials, and working about a fixed zero, the total electro- 
static couple can be resolved into components in the manner 
described, provided always the deflections are not too large. 


Some misconception as to the restrictions which I impose prob- 
ably accounts for any misunderstanding that may have arisen. 


So far as mere algebra is concerned, I have no quarrel to pick 


with Prof. Robertson's formula ; but it is essentially wrong in 
form, because V, is missing from that part of the denominator 
which does not contain k, that is, from the part which repre- 
sents what I call the electrostatic control. This, on the face 
of it, by considering the pure physics of the problem alone, 13 


incorrect. Prof. Robertson will see that this is so by intro- 
ducing into his final formula the instrumental conditions, say, 
for example, the conditions for symmetry, the simplest assump- 
tions as to which are that de,/d6 —a—b0 and dc,[d6 —a-- bU 
numerically. He will then find that he has terms containing 
0 in the numerator, necessitating the re-casting of his formula, 
which ultimately takes the form given in my last letter. 


It would be quite easy to frame any number of formule like 


that of Prof. Robertson containing any function of V, and V, 
juggled artificially into the denominator, all equally correct 
algebraically and all equally wrong physically. Any one of 
these might be set forth to masquerade as an electrometer 
formula with no real credentials whatever to substantiate its 
claims, and might easily lead the unwary to believe that the 
electrostatic control could be the most weird function of 
V, and Уу, or no function at all, for the matter of that. Any 
collection of algebraic symbols evolved to represent 4 physical 
relationship must always be submitted to the test of physical 
rationality, or common sense. Thus, the denominator of a 
correct electrometer formula must contain neither more nor 
less than what refers to the control, and the electrostatic рай 
of the control must be a function of V, V, and Vs. Submitt 
to this test, both the formule of Prof. Robertson—the one con 
taining dc,/dÓ in the numerator and V, only in the denomina- 
tor, the other containing dc,/d0 in the numerator and V: only 
in the denominator—while algebraically rational, are seen (0 
physically irrational. The formula obtained by combining 
them—that is, the formula suggested by me containing 
(de,/d9+dc,/d6) in the numerator and terms containing 
(V—V,) and (V— V4) in the denominator—is the correct опе, 
being physically as well as algebraically rational. 


What has just been said applies more particularly to 8 


13 


numerator, shows that he has this special case m mind. ш 
has not, then he has по right to drag this factor into the pro : 
because no such factor occurs in the final formula or à 
unsymmetrical electrometer. Efforts of this kin 
algebraic artifices, an equation prematurely into some e 
conceived form, essentially foreign, very probably, to Its 

and ultimate character, are strongly to be deprecated ; | 
are necessarily based on pure guesswork and are ! P x 
pretty well bound to lead to results that are physica" 

congruous, if not actually erroneous. The oniy, т 
against hasty generalisation of this nature 1s to incorpor?! 


d to twist, by 


they 
fore 


ly safegua 


the instrumental conditions, when the desired ae 
emerge at once in its proper form without the Lege | " 
appeal to the arts of algebraic subterfuge. _ Till thes ot an 
ditions are introduced the formula 13, strictly Speakin v. its 
electrometer formula at all, and any attempt to Pr 

final form, or to determine what particular function? Я 
variables enter into the numerator and denominato". inh 
very largely а matter of speculation. The necess "pprosi- 
mental conditions here alluded to can be expres? g-a, >b" 
mately in Prof. Robertson’s notation by putting de,/d referable, 
and dc,/d90=a,+b,0; or, what is equivalent ae + B6. 
by writing the total electrostatic couple 1n the n resulting 
Unless these precise conditions can be assumed, the 


— = 


+ 
з 314 
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покое formula js much too complicated to be of any 
practical value. The possibility of framing a practically 
useful electrometer formula thus involves the possibility -of 
representing the total electrostatic couple over the working 
range by an expression А + В; in other words, it involves 
the possibility of regarding the electrostatic couple as resolv- 
able into a fixed component and a component proportional 
to the deflection. If Prof. Robertson admits the feasibility of 
the one he must needs concede the possibility of the other. 

: Prof. Robertson says that the only difference between us is 
that I use а К while he expresses what К denotesin terms of 
a well-known physical quantity. The difference between us.is 
that I do not introduce an entirely unnecessary quantity— 
namely, the capacity. My Paper was written to illustrate this 
particular point, and in it I nowhere -even mention capacity. 
By the use of the electrostatic forces, expressed as such and not 
in terms of an extraneous quantity, I am able to account for 
the characteristic properties of the clectrometer, as usually 
employed, in a way so simple as to verge on the obvious. The 
method even lends itself to a purely verbal explanation, without 
the aid of a single algebraic symbol, a claim which could 
scarcely be put forward for methods involving capacity. The 
introduction of capacity means obscuring the mental picture, 
and thus leads to confusion of thought, as witness the history 
of the electrometer theory. The correct explanation of the 
peculiarity in the electrometer characteristics has taken so long 
to arrive at, and has involved so many mathematical dis- 
quisitions, mainly because Maxwell in the first instance adopted 
the capacity method, and in dealing with a symmetrical 
electrometer said : I can assume as a first approximation that 
the capacities on the two sides of the needle can be represented 
bv a—b6 and a+b9 respectively. If he had said: The elec- 
trostatic forces on the two sides of the needle vary linearly and 
can be represented by a—b9 and a--b0, the well-known 
characteristics would have been revealed at once, and much 
experimental work, together with reams of algebraical scrib- 
bling, rendered unnecessary.—I am, &c., 


Manchester University, Sept. 3. Вовевт BEATTIE. 
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RESTRICTED HOUR SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 


‚ Sir: At Burton-upon-Trent we have been specially pushing 
the sale of power on the Restricted Hour System, as you are 
aware, and you have from time to time kindly emphasised this 
matter in your columns. I think the following figures, which 
are extracted from an article I have contributed recently to 
the * Electrical Review," will be of interest to your readers 
in this connection. 


Figures showing Effect of Restricted Hour System, 


— 


Provious to introduction of Restricted 
Hour System. 


After introduction of 
Restricied Hour System. 


Year ended | 1903.4. ' | 1994.5. 


March dlst.. 


Lighting - units | | | 

sold  ......... ++ (278,289 292,602 313, 254 311,899 336, 805 318,319 301, 963 
Motor ditto ...... 56, 904 74,806 103, 100 260, 601 412,384 548.549 560, 604 
Total of above. 315, 193 367,408 416,354 572,500 199, 189 866,868 862,568 
Motors connected | 

during vear,h м. 11:5 44:0 625 169 | 190 62:0 | 102:8 
Lightin con- | |. | 


1909-10 


| | 
1905-6. | 1906.7* 1907.8. 1908.9. 


к 


nected during 
year, kw. ......| 48:0 | 100°0 | 86:0 41 47 68:0 30-6 
Total motors and 
lighting соп. | 
nected during | 
year, kw. ...... 59:5 | 1440 | 1485 210 2537 130 | 133:4 
427 492 ' 511 | 515 504 500 


Max. load, kw.. 370 
Load. factor for 
lighting . and 
motor supply... 


975% | 9 9:84% | 9er 127% | 166%, | 196% | 197% 


lh 
From the above it will he seen that for the 33 years the 
restricted hour system of power supply has been in operation 
the total additional power and lighting connections amount 


` * Restricted hour system commenced at the end of October, 1906. 


to 710:4 kw., or an increase. of.60 per cent., while the maxi- 
mum load on the station has remained practically constant, 
This has had the effect of raising the load factor from 9:67 
per cent. for the year ended March, 1906, to 19:6 per cent. in 
the year ended March, 1909, or an improvement of over 100. 
per cent. in three yoars.—I am, &c., 
Electricity and Tramways Department, 


“Р. J. PRINGLE. 
Burton-upon-Trent, Sept. 3. 


REPORT OF THE BRITISH ASSOCIATION COMMITTEE 
"ON ELECTRO-ANALYSIS.* ^ ` 


The work on electro- analysis has bi has been further Бо during 
the year by' the publication of Papers on the “ Electro-deposition 
of Metals," by Dr. Е. Mollwo Perkin апа W. E. Hughes, and by 
Dr. Н. J. S. Sand on *' Apparatus for the Rapid Electro-analytical 
Separation of Metals," 1 and. ‘The Electro-determination of Lead 
as Peroxide.” § 

Perkin and Hughes have dev ised and experimented with new 
cathodes for the rapid deposition of metals, One simple, smooth 
cathoae is in the form of an elongated thimble, and with this, when 
rapidly rotated, very smooth and even deposits can be obtained ; 
the total active electrode surface is about 16.3 sq. cm. Extended 
work has shown, however, that a platinum gauze cathode surround- 
ing а spiral anode, which is rapidly rotated, gives the most satis- 
factory results. For separation of metals by means of graded 
potentials а funnel-shaped vessel with а tap for running off the 
electrolyte is used. This vessel has a side tube fused into it at about 
the centre to take the capillary of the auxiliary electrode. This 
form of apparatus gave very good results, and is very simple in 
working. | | | 

The expcriments referred to a year ago by Dr. Sand with an anode 
made partly of glass and а cathode of metals, other than platinum, 
have been completed by him, and will be published shortly. Satis- 
factory results for copper were obtained with a cathode of silver, 
and for zinc with a cathode of nickel. In the former case the c!ec- 
trolyte deposit may be removed from the electrode by a solution of 


hydrogen peroxide i in diluted sulphuric acid. 


Expcriments on the separation of the four вора anti- 
mony, tin and lead—have been continued. In connection with this 
work it has been shown that chlorides exert a retarding influence on 
the deposition of copper. This is due to the formation of deriva- 
tives of cuprous chloride during electrolysis from which copper 18 
only deposited at a high potential. 'The conditions for the separa- 
tion of copper from antimony have been fully elaborated, and mix- 
tures of the three metals—copper. antimony and tin—corresponding 
to industrial alloys have been successfully analysed. When lead is 
present in small quantity this may be deposited with the tin; the 
greater part of the tin may afterwards be removed by making the 
electrode the anode in a solution containing sodium polysulphides. 
The lead may then be separated from the small quantity of remain. 
ing tin by means of nitric acid, and can afterwards be deposited 
electrolytically. || | 


\ 


GALVANOMETER FOR ALTERNATE-CURRENT 
CIRCUITS.‘ 


BY W. Е. SUMPNER? D,SC., AND W. C. S. PHILLIPS, B.SC. 


Summary. —The authors describe а galvanometer for alternating- 
current circuits and resembling a moving coil galvanometer in almost 
every respect except that its ficld is due to a laminated elec ‘tromagnet 
excited by an alternating voltage. А specially shaped stamping is placed 
between the poles. The use of the instrument as a voltmeter and for 
comparing inductances and capacities is explained. 


The steady E.M.F.s and highly sensitive galvanometers available 
for use with direct-current tests render such tests excellent whether 
deflectional or balance methods are in question. Tests involving 
change of current, such as induction measurements, are not so satis- 


* This report was presented at Sheffield. The Committee consists of 
Prof. F. S. Kipping (Chairman), Dr. F. M. Perkin (Secretary), Dr. G. T. 
Beilby, Dr. T. M. Lowry, Prof. W. J. Pope and Dr. H. J. S. Sand. 

і‘ Trans." Faraday Society, 1910, VI. 

$ Zbid., 1909, Vol. CLIX. 

$ Jbid., 1910, Vol. ССУИ. 

. | Preliminary note in “ Proc." Chem. Soc., 1909, XXV., 228 

< Abstract of a Paper read before the Physical Society. А brief account 
of the discussion that followed the reading of this Paper and a view of the 
instrument described appeared in THE ELECTRICIAN, June 24, 1010, p. 433 
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wire. The two fine-wire coils are put in series and connected to 
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factory. In ballistic tests the best galvanometers are in many cases | K mfd. to the moving coil, it can be shown that the torque acting 


not sensitive enough, and though balance methods are available they 
are usually not so simple in working as those in which steady currents 
are employed. Alternate-current tests are still less satisfactory. It 
is impossible to generate an E.M.F. whose constancy 18 comparable 
with that of a battery or accumulator. Special difficulties arise 
owing to effects of frequency, wave-form and phase. Balance 
methods can be devised, but they are rarely of much use, owing to 
the above difficulties and to the absence of sensitive instruments. 
A distinct advance has been made during the last few years by the 
construction of improved forms of vibration galvanometer. But 
this instrument overcomes only some of the difficulties. It is a 
sensitive indicator rather than a measuring instrument. It must be 
adjusted to resonance for the best effects, and its sensitiveness is 
necessarily affected by slight changes in current frequency. 

The sensitiveness of ballistic galvanometer tests can be greatly 
increased by the use of mechanical commutators such as the secohm- 
meter of Ayrton and Perry, or subsequent modifications of this by 
Fleming and Lyle. But such methods only make use of a crude form 
of alternate current, and it appears that the simplest and most effec- 
tive cumulative method for testing effects due to changes of current 
must in the end prove to be one involving the use of alternate currents 
generated in the ordinary way. The construction of the indicating 
instrument constitutes the real obstacle. The reflecting instrument 
for alternate-current circuits described in this Paper is the result of 
an attempt to overcome this difficulty. The instrument is like a 
moving coil galvanometer in almost every respect, except that its 
field is due to an electromagnet excited by an alternating voltage. 
The theory of non-reflecting instruments of the same type has 
already been fully explained,* but it may be convenient to refer 
briefly to it. 

If an alternating voltage, V, be applied to an electromagnet whose 
winding consists of m turns, the core flux N will be such that 


V=rA+mN, where г is the resistance of the coil and A the current 
traversing it. If the coil and electromagnet be so designed that 
for currents of the frequencics uscd the resistance is negligible in 
comparison with the impedance, we can neglect the term rA. It 
follows that the rate of change of N will be at each instant a measure 
of V, and this will be true whatever the permeability or hysteresis of 
the core. We thus have a magnet whose strength is accurately 
determined by the applied voltage whatever the physical properties 
of the core. Such an electromagnet can easily be made very strong. 
Moreover, the shorter the air-gap between the poles is made, the 
denser is the magnetic flux due to a given current and the greater 
is the ratio of impedance to resistance for a given winding. Thus 
the stronger the electromagnet is made by improving its magnetic 
circuit, the more accurate it becomes, provided this electromagnet 
is excited by the voltage of the circuit. 

The instrument described has a laminated electromagnet formed 
of stampings shaped as shown herewith. 'Pheso stampings are of 
two kinds—a rectangular portion with two straight limbs, a b, form- 
ing the core ої the clectromagnet, and a specially shaped stamping, p, 
between the poles. ‘The stamping p is separated from tho magnet 
limbs on cach side by an air-gap. Each gap consists of two portions, 
a narrow part about 1 mm. across bounded bv the straight edges of p, 
and a wider portion in which one of the vertical sides of the moving 
coil can turn round the curved edges of p. The moving coil, of 
50 turns, is similar in shape, suspension and mode of control to that 
of an ordinary permanent magnet instrument. It has a central 
spindle indicated at s and working in a recess suitably stamped in р. 
The pile of stampings is about 4 cm. deep and 9 cm. long, the limbs 
being 1 сш. wide. Each of the limbs a b is wound with a coil of 
2,000 turns of fine wire, and also with a coil of 100 turns of thicker 


on the moving coil is a measure of = КҮҮ, ог of the mean product of 


the two voltages. If the condenser voltage is obtained from one of 
the field coils of n turns the torque is measured by Kn(V/m)*. There 
is really another factor the value of which would not be quite con- 
stant if the induction density in the gap varied with the position of 
the moving coil. But in tho present instrument this factor is essenti- 
ally constant owing partly to the shape of gap adopted and partly 
to the fact that for a reflecting instrument the movement of the coil 
is very slight. Numerous tests have shown that for any given choica 
of coils and condenser, the scale deflection is strictly proportional to 
the square of the applied voltage quite up to the limits of the scale 
used (300 mm. each side of zero for a scale distance of 1 metre). The 
numbers denoted by т and п may each be chosen either 200, 2,000 
or 4,000, while the capacity K may be given widely different values 
It is thus clear that the instrument can be used as & voltmeter for & 


The deflection is independent of frequency and wave-form if the 
field winding to which the voltage 18 applied has a resistance negli- 


of this coil will become comparable with its impedance, and the 
deflection will then be dependent on frequency. 

Use with Null Methods.—In ordinary bridge methods (of which 
the author illustrates six) for comparing inductances and capacities 
a ballistic galvanometer is used as an indicator, and to test the 
balance the current А through the arms of the bridge is made ог 
broken by а key. All these methods may be used with the present 
instrument for steady inductive balances on alternate-current circuits, 
and the same formule apply to the zero deflection condition, pro- 
vided (ii.) the alternate voltage V applied to the field-coil of the 
instrument also causes the current A through the bridge conductors 
(5.) the alternate current A is made essentially cophasal with V by 


the use of suitable non-inductive resistances; (iii.) the moving coil 
of the instrument is placed directly across the bridge (using è pole 
ing key when desirable). It results from the special properties ‹ 
the instrument that the flux in the gap of the electromagnet ae 
quadrature with the applied voltage (and thus in quadrature with A). 
The inductances or capacities produce voltages oF currents E 
quadrature with A, and thus in phase with the flux, so that they 
phase is such that they produce the maximum torque of the moving 
system. ate- 
Theso methods have all been thoroughly tested on alters" 

current circuits with the present instrument, ana 
factory results. The balance can be adjusted with ease to 1 р 
in 10,000, when the voltages set up on the coils or 
merely of the order of 1 volt, and thus suitable for use М al 
resistance boxes ordinarily found in laboratories. Certain к х 
points, however, call for notice. When a balance of great T re 
needed, the minute E.M.F. (e) induced in the шоу “кп 
alternating field of the magnet tends to cause & small : tially 
disturbing the balance. When the moving coil circuit 18 an din 
non-inductive the current due to e will be in phase with 6 © 
quadrature with the flux, and in such сазез the co E ets 
deflection will in general be negligible. For indu es a 
however, a small deflection due to e will occur. But in al 
effect due to e can be accurately eliminated by мрт a 
method—that is, by adjusting the balance till the re In most 
scale is unaltered by switching the bridge current on or 9 "an of the 
cases № will be found sufficiently accurate to take the m "ii the 
two conditions of balance obtained by using a reversing weh memati 
moving coil. The false zero method is simpler and is па methods 
ally accurate, though in practice, аз with all false zer 


€ he false 
there is a liability to a small error due to the variations cui x 
zero deflection in sympat 


hy with fluctuations in the main € 


three terminals ; the two thicker coils are also put in series and joined 
up to two additional terminals. Thus the instrument can be excited 
by а winding consisting of either 200, 2,000 or 4,000 turns, according 
to the voltage used. The iron is not too strongly magnetised if the 
м used contains 20 turns рег volt on 50-cycle circuits. Thus 
n d may be applied to the 4,000-turn coil, or 10 volts to the 
: -turn coil. But the instrument is во sensitive that such excita- 
aes о only be needed for exceptional tests. The moving coil may 
ea inn with a condenser or other apparatus, either on some special 
dp or in conjunction with one or other of the field coil windings. 

e instrument has been constructed by Robt. W. Paul, to whom 


several of the working details d А л 
the uses of the apparatus :— are due. The following are some of 


Use as a Voltmeter.—lIf a volta i i 
: ge, V, be applied to a field coil of voltage. to illus- 
HEINE udi ото ЕИ be applied шош a шу of Examples of the bridge methods are given by the authors 
кл LL | trate the conditions of working. ‚ред show 


% сс Pr : с : 
ment.” ос. Roy. Soc.,” Vol. LX X X. (1908), “ Alternate-current Measure- Other Uses of the Instrument.— The voltmeter tests Ma pacities, 
L| - "Dru that the instrument can be used to measure very sma 
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especially in cases where it is possible to apply high voltages to the 
condenser. It will be apparent from the expression >, KV V, that if 


the voltage V, applied to the condenser is in phase with the voltage 
V applied to the field, and a known multiple of it, the sensitiveness 
can be indefinitely increased by making V, large. 

The instrument has not yet been tested witb alternate currents 
of higher frequencies than 100 cycles per second, but there appears 
no reason to suppose there will be any difficulty in the way of its use 
for high frequency work. 


Added July, 1910.—Mr. A. Campbell has drawn our attention to a 
Paper, previously unknown to us, in which Stroud and Oates 
(“ Phil. Mag.," 1903) describe an instrument resembling in some 
respects the galvanometer here referred to. "The Paper gives data 
of the electromagnet showing that it contained a greater volume of 
iron than that of the instrument here described. But no details 
are given of the air-gap between the poles, and it does not appear 
that any attempt was made to produce a magnetic field whose phase 
is essentially in quadrature with that of the applied voltage. The 
characteristics of the present instrument are the result of such a 
relationship. In the Stroud galvanometer the field in the gap is 
probably stronger and less uniform than that of the instrument here 
described, since the disturbing influence of this field on the moving 
systems seems much more serious. 


A NEW FORM OF TUNGSTEN LAMP.* 


BY C. F. SCOTT. 


The author describes a t ngsten lamp called the “ wire type," 
which has been developed by the engineers of the Westinghouse 
Lamp Co. The accompanying illustrations compare the wire type 
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with the usual type of tungsten lamp. The main elements of the 
former are a single long filament, intermediate hook supports which 
hold the filament loosely and a terminal which is described as me- 
chanically and electrically adequate. The common tungsten lamp 
consists of a number of filaments in series, the individual filaments 
having their ends fused together to stiff supporting wires. The new 
lamp adopts what is described as the ideal way of overcoming the 
disadvantages of this method, namely, by employing a single fila- 
ment and so mounting it that the filament is not rigidly fastened 
to supports. The single filament is wound back and forth around 
hook supports at numerous points, and a few turns near each end 
wound in the form of a spiral spring around the respective leading- 
in wires, and the ends fused. The several turns of the filament 
around the leading-in wires ac: аз a sort of a spring, so that a slight 
bending of the filament, resulting from a blow or vibration, does 
not act directly upon the fused joint, as would be the case if the 
straight part of the filament came directly from the fused joint as 
in ordinary construction. Furthermore, carelessness in the act of 
fusing is stated to be of minor consequence in the wire type of lamp, 
whereas it might seriously lessen the strength of the filament in the 
common forms of lamp. 

A tungsten lamp, using, say, five filaments, is analogous to five 
independent lamps in series, and its life will be fixed by that of the 


—— 


* Abstract from “ The Electrical World " of a Paper read before the 
National}Electric Light Association. 


weakest filament. Оп the other hand, а process in whieh a yard 
or more of filament is made in one piece is not liable to the conditions 
which are possible and probable when a lamp contains several 
filaments which have been made at different times and under the 
necessarily different conditions incident to commercial manufacture. 
It is stated that the mechanical excellence of the new lamp is attested 
by the result of comparative experiments with such lamps and lamps 
of theordinary type. Among these wasatest consisting in dropping a 
weight on a board held on supports about 4 ft. apart, to which lamp 
sockets were attached. It was found that with the wire type the 
weight had to fall from four times the height to cause the same 
destruction as in the case of the fused type of lamp, The mechanical 
tests in the aggregate showed that the wire type of lamp is much less 
liable to injury than the fused type where subjected to blows which 
are of a kind similar to those that may be expected in service. It 
is stated that the wire type tungsten filament is made in long lengths, 
the present equipment making several miles a day. 


a ш—+—-—- 


ELECTRICITY SUPPLY PUBLICITY. 


The efforts of the Committee of Electric Supply Publicity to 
popularise the use of electrical methods have largely consisted of a 
number of well-designed posters and postals, the later taking the 
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ELECTRIC DRIVING REDUCES COSTS &INCREASES PROFITS 


Е 


Two EXAMPLES OF ScpPLY PUBLICITY POSTERS, 


form of postcards, booklets, leaflets, &с. We have, from time to 
time, illustrated some of the best of these designs, and the accom- 
panying illustrations show two of the latest examples which this 
class of publicity has provided. It will be noted that Sarah Anne, 
as might be expected, offers no objection to the easier times which 
electric heating gives her in the round of her daily work. If the 


FY 
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electric radiator is brought into the domestic circle many of the dis- 
comforts and much of the work which coal fires entail will be avoided, 
and now is the time to push this side of the electricity question. 
The smaller illustration is a modification of an earlier poster issued 
by the Committee, and provides the user of small power units an 
object lesson. The aspect here shown of electricity supply cannot 
be driven home too severely. The industrial who uses the small 
steam, gas or petrol engine when electric current is available at a 
reasonable rate has only himself to thank for the trouble he finds 
for himself ; those who know most about the subject will appreciate 
the pictorial way of putting it. 

The present opportunity may be taken for pointing out that the 
Publicity Committee has recently extended its scope of usefulness 10 
cover the provinces and a portion of the title (“ London and Dis- 
trict") is now omitted. The option of purchasing the literature 
issued by the Committee has also been extended to the Colonies. 


GERMAN ELECTRICAL MANUFACTURERS 
COMBINATION. 


It is officially announced that the Allgemeine Elcktricitüts Gesell. 
schaft have acquired the dynamo works (at Frankfort) of the Felten & 
Guilleaume-Lahmeyerwerke А.-С. 

In this connection it is stated that, owing to the reduction of the 
dividend for 1909 of the Felten & Guilleaume Lahmeyerwerke, which 
was due to the slackness affecting the dynamo factory at Frankfort, 
negotiations were opened for the disposal of the Frankfort factory. 
These negotiations have now resulted in an understanding with the 
A.E.G., in virtue of which the Felten & Guilleaume Co. disposes of the 
dynamo factory to the A. E.G. in return for an issue of A.E.G. shares. 
The factory is to be transferred to the A. E.G. in the form of a company 
with a share capital of 10,000,000 marks (£500,000) and reserves of 
3,000,000 marks (£150,000). The new company takes over the build- 
ings and plant of the dynamo factory, together with inventory and 
stores, but not the debit and credit accounts. 

The official narrative continues as follows: “ The factory thus falls 
into the hands of an undertaking that possesses the strength and resources 
necessary for its profitable development. At the same time the A.E.G., 
in consequence of the relation established through the transfer of its 
shares, will be able to enter the Frankfort factory on its balance-sheet 
at a low book value, while the Felten & Guilleaume Co. will reap the 
advantage that it will for the future be able to invest with profit in its 
main works the considcrable amount of capital that it has hitherto 
expended on its Frankfort factory. Its former position is considerably 
improved, as it can now, instead of incurring losses onits dynamo factory, 
effecting profits by means of the capital which is now released. The 
A.E.G. has (it is stated) only consented to take over the dynamo factory 
under the provision that a sufficient amount of shares of the Felten & 
Guilleaume Co. is made over to it on favourable terms. Certain far- 
seeing large shareholders of the Felten & Guilleaume Со. transfer 
16,000,000 marks (£800,000) of shares to the A.E.G., and the Jatter 
(jointly with the Electro Bank of Zürich allied with it) acquires 32,000,000 
marks (£1,600,000) of shares of the total 55,000,000 marks (£2,750,000) 
of shares of the Felten & Guilleaume Co. and therewith the controlling 
influence over this highly reputable company, from whose signature the 
name of Lahmeyer will henceforth be withdrawn. The advantages 
derived by the A.E.G. are increased by the fact that by taking over the 
Frankfort dynamo factory it disposes of certain competition, and 
acquires with the dynamo factory both material values and goodwill on 
favourable terms. While the A.E.G. thus considerably strengthens its 
position, the combination will pave the way to renewed successful efforts 
on the part of the Felten & Guilleaume Co. by releasing it from the care 
of the Frankfort. works. The transactions require 20,000,000 marks 
(£1,000,000) of new A.E.G. shares, and at the same time shareholders 
will have a preference right to subscribe for 10,000,000 marks (£500,000) 
of shares, in order to supply funds for the working and development of 
the factory at Frankfort. 

General meetings of both companies are called for October 13th, when 
the following resolutions will be proposed :—“ The A.E.G. shall raise its 
share capital by 30,000,000 marks (£1,500,000) to 130,000.000 marks 
(£6,500,000). The new shares, which shall have dividend rights as from 
January 1, 1911, are to be applied as follows: One-third, in round figures, 
to the acquisition of the dynamo factory of the Felten & Guilleaume- 
Lahmeyerwerke at Frankfort-on-Main; а further 10,000,000 marks 
(£500,000) to the acquisition of 16,000,000 marks (£800,000) of shares of 
the Felten & Guilleaume Со.; 10,000,000 marks (£200,000) will be 
made over to the old shareholders at 210 per cent., inclusive of all costs 
and expenses. The general meeting of the Felten & Guilleaume Co. will 
pass resolutions to convert the Frankfort factory into an.independent 
company. with 10,000.000 marks (£500,000) capital and 3,000,000 marks 
(£150,000) reserves, the transfer of these shares to the A.E.G. and the 
change in the name of the Mülheim undertaking into the old name of 

the Felten & Guilleaume Carlswerk A.G. 

In order to bind the A.E.G. and the Felten & Guilleaume Companies 
more closely together, certain directors of the Felten & Guilleaume Co. 
Hes ce pe. as PA Ы committee (Aufsichtsrit) for the 
A.E.G., and certain others will be proposed as a “ig ; : 
for the Felten & Guilleaume Co. Lus dic QD RNE 


TRANSVAAL ELECTRIC POWER ACT, 1910. 


We give below a full abstract of this act, which received assent on 
April 28, 1910, and constitutes an Advisory Board of not more than 
five persons (styled the Power Undertaking Board). 


By the provisions of the act, the Government mining inspector is to 
be one of the members and also chairman of the Board, and all the mem. 
bers shall be officers in the railway or public service. No person, except 
the Council of a municipality, shall (save as hereinafter provided) engage 
in an undertaking to supply to any other persons power exceeding 
20,000,000 units in one year unless the undertaking be licensed, but under. 
takings existing prior to the commencement of the act may be continued 
for one year, and no longer, unless licensed under the act. Applications 
for licences must be sent with plans to the Minister of Mines or other 
Minister to whom the administration of the act is assigned. Applications 
from companies must be accompanied by the memorandum and articles 
of association and particulars of capital, and must state situation and 
extent of land for sites of generating and distributing stations, names of 
owners and occupiers of such land, proposed sources of water for the 
undertaking, area of supply, route of transmission lines, powers required 
for breaking up roads, &c., proposed schedule of prices to consumers and 
minimum to be supplied to any consumer, estimated cost of generation, 
contracts entered into, &c., &c. The Board will fix a date to hear applica- 
tions and objections, and when an applicant wishes to supply power in 
the area of a licensee he must give notice to such licensee 21 days before 
the hearing. Applicants must give notice to the town clerk if it is pro- 
posed to construct a transmission line through a municipality or to supply 
power within a municipality. А licensce may not supply power within 
а municipality without the consent of the Council thereof, except for 
mining purposes or to the railway administration or any Government 
department; but the consent of the Council must not be unreasonably 
withheld (in the opinion of the Board), and the Governor may in such a 
case authorise supply without the consent of the Council. 

Licences will not be transferable without the consent of the Minister, 
and thelicensee shall not carry on any other business or undertaking. nor 
in the generation of electric energy use coal from any mine in which he is 
interested directly or indirectly. The grant of a licence shall not be 
deemed to confer any monopoly. The Goveraor may fix a limit to 
the amount of power to be generated. Seven days’ notice must be given 
to an authority having control of roads, sewers, &c.. of intention to break 
up such roads, sewers, &c., and the licensee must pay to the authority 
reasonable costs of superintendence of such works. No rights over land 
which is not proclaimed land or land held under mining title shall be 
acquired without the consent of the registered owner. Power must be 
supplied to every person applying for same in the area of supply. In 
cases of delay or refusal to supply, the Minister may decide whether the 
licensee shall supply, and may prescribe the charges and conditions, 
having due regard to the provisions of the following sections of the act. 
A supply not exceeding 300 kw. shall be given within 6 months of the 
Minister's decision, 600 kw. 9 months, 1,000 kw. 12 months, 2.000 kw. 
15 months, 3,000 kw. 18 months, and exceeding 3,000 kw. within such 
period as the Minister may determine. No person shall be entitled to а 
supply for premises having separate supply, unless he has agreed to pay 
such minimum annual sum as will give a reasonable return on the capital 
expenditure incurred to meet his possible demand and to cover other 
standing charges. 

A licence may contain a schedule of standard prices and provide for 
periodic revision of such schedule, and for the sharing of surplus profits 
as follows: At the end of seven years, and thereafter at intervals of not 
less than three ycars, the Minister shall revise the schedule, and at the 
revision not more than one-half of the reduction effected during the 
interval in the cost of supplying power shall be applied to a reduction o 
prices, and provision may be made in a licence for an automatic adjust- 
ment. of prices at any time consequent upon an alteration of railway rates 
or other circumstances. The licensee shall pay to his consumers 25 per 
cent. of the surplus profits, ascertained by deducting from gross revenue 
the working expenditure, head office and administration expenses. 
maintenance and such other charges and such interest on share capital 
and debentures as the licence may provide for. The allowance to be 
made in respect of any consideration passing to a vendor, promoter от 
founder shall not exceed 20 per cent. of the share and debenture capital. 
A licensee may vary his charges either above or below the standard price, 
with due regard to the amount of power consumed, uniformity or regu- 
larity of demand, time during which power is required, expenditure їп 
furnishing the supply, &c. Disputes in regard to price shall be referred 
to the Minister. No arrangement whereby any charge to a consumer 
shall be reduced below the standard price shall be valid unless the pre 
posal be submitted to and approved by the Minister, and no advantages, 
rebates, preferences or privileges shall be granted to any consume 
except as provided by the act, or as the Minister may permit. 

A licence may be revoked and the Governor may ex propriate an шіт: 
taking for breach of conditions of licence, and continuance of such breach 
after a month's notice from the Minister, or if a licensee fails to satisly 
the Minister within a period stated in the licence of ability to discharge 
the obligations imposed, or if the licensee fails to deposit the security 
required by the licence. The Governor may expropriate an undertaking 
after 37 years upon two years’ notice and upon payment to the licensee 
of the existing value of lands, buildings, works, machinery. materials 
and plant, and no addition shall be made for goodwill or for prospective 
profits. The Governor may also purchase an undertaking on similar 
terms in the event of a licence being revoked. Any dispute as to the 
purchase price shall be determined by arbitration. 
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Persons stealing electric current shall be liable to penalties prescribed 
for theft, and persons unlawfully injuring or interfering with apparatus 


. with intent to cut off the supply of current shall be liable to a fine not 


exceeding £1,000 or to imprisonment not exceeding 10 years. In pro- 
ceedings arising out of damage or injury by means of electricity the 
burden of proving that all due diligence was used by him shall lie upon 
the defendant. 

Meters, fittings, &c., shall not be liable to distress for rent, &c., pro- 
vided they bear marks indicating the licensee as the actual owner. И 
any person curry on an undertaking without a licence, or in contravention 
of the act or the regulations or the terms of any licence, or if any licensce 
fail to carry out the decision of the Minister, he shall be liable to a penalty 
of £50 for every day such undertaking be socarried on or such failure con- 
tinue. Апу person desiring to supply to any other person power not 
exceeding 20,000,000 volts par annum may obtain permission from the 
Governor. The Governor may from time to time make, alter and rescind 
regulations consistent with the provisions of the act. Nothing in the act 
shall affect the provisions of the Irrigation Act, 1908, or the Precious 
Metals and Base Metals Act, 1908, relative to obtaining and use of water 
to develop power, or the law for the time being relating to the consturc- 
tion, maintenance and working of telegraphs or telephones by the Post 
Office or Railway Administration, and save as is otherwise specially 
provided in this act nothing contained in the act shall be deemed to 
abrogate or alter any powers, rights, privileges or duties conferred upon 
any municipal council under any general or special law regulating the 
powers, rights, duties and privileges of that. Council, or to prevent such 
а Council from carrying on without а licence an undertaking to supply 
power. 


LEGAL INTELLIGENCE. 


ned 


Feld Bros. & Co. v. Pinkerton. 


Tn the City of London Court last week, before Judge Lumley Smith, 
K.C., plaintiffs sought to recover £37. 6s. for Osram and other metal 
filament lamps supplied. 

DEFENDANT complained that the Feld lamps supplied to him went 
black and were returned by his customers. He said that all electric 
lamp: went black after Бер burned for 1,200 hours. 

Mr. FiciTERMANN (of plaintiffs’ firm) said defendants had kept the 
lamps complained of for tive months, and that was wholly unreasonable. 

Mr. GIBBONS (for plaintiffs) pointed out that defendant knew the 
nature of the goods he was buying. 

DEFENDANT said that was true, but the lamps ought to have been 
examined in plaintiffs’ factory before they were sent out, and plaintiffs 
must take the risk if some of the lamps arrived at his (defendant's) place 
damaged. Не had to send them out to his customer unexamined to save 
handling them. He took his customer's word if they were returned 
broken. More lamps were broken from rough handling than from wear. 
He was now demanding deductions for discounts which had not been 
allowed. 

Mr. GIBBONS said that was because defendant was not entitled to 
them. Defendant said there was a 20 per cent. discount on some of 
the lamps and 7} per cent. trade discount on others. 

Mr. GIBBONS said that the trade discount was only allowable if defend- 
ant paid in seven days, which he did not. 

Judge LUMLEY SMITH found for plaintiffs for £30 and costs, plaintiffs 
to fetch and take back the broken lamps. 


—— — —— — ——. 


Tramway Fare Collection. 


At Manchester City police court on Friday last week two tramcar раз- 
sengers were charged with attempting to avoid payment of their fares. 
In the first case а workman (Stanhope) was said by a ticket inspector to 
have boarded a car going from Guide Bridge to town near Chancery-lane, 
and heard the guard (who was on top) ask if all passengers had tickets. 
Later the conductor found defendant had no ticket, and when asked 
where he got on he replied Chancery-lane. А woman passenger said he 
was on when she sat down at Bersamy-street, and eventually defendant 
admitted that he got on near the Halfway House, so that Ца. was due 
from him. 

Defendant pleaded that he had not been asked for his fare. The Clerk 
made the comment that he had not been asked to get on to the car, and he 
ought not to expect to be asked for the fare. He was fined 5s. and costs, 
with extra costs for two witnesses. 

In the second case, that of a youth (age 15), the charge was dismissed 
with а caution. 


— 


T. Fairlie & Со. у. West of Scotland Billiards Co. 


On Tuesday Sheriff-substitute Smith Clark issued his decision in this 
action brought by plaintiffs for payment of £91. 148. 114. for putting 
in new and the rearrangement of existing electrical fittings in defend- 
ants’ premises, Defendants, while admitting that plaintiffs were in- 
structed to do certain work for them, took objection to certain items 
which they said had not been incurred on their instructions; that no 
credit was allowed for goods returned, and that plaintiffs had con- 
tracted to supply certain items at prices less than those charged. Defend- 
ants tendered payment of £60. 19s. 114. The Sheriff held that these 
objections to the account had no solid foundation. He found that the 
prices charged were reasonable and proper, and held defendants liable to 
pw the account, less £4. Is. 64. for returns, and he gave decree for the 

alance outstanding (£26. 13«. Gd.) with expenses. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


An assistant engineer is required by an English company operating 
in South America; must have had experience in station running 
and three-phase h.-t. working. Commencing salary £250 per annum, 
See an advertisement. 

A telegraph and electrical instrument inspector is required for the 
Baro Kano Railway (Northern Nigeria) for two tours of 12 months’ 
residential service, with possible extension. Salary £250 a year, 
rising to £300 by annual increments of £10. Applications to the 
Crown Agents for the Colonies, Whitche'}-gardens, S.W.. up to the 
17th inst. Further particulars are given in an advertisement. 


Wireless telegraph operators are required for the Canadian Navy ; 
must be experienced men of good character. Particulars from the 
Captain, Н.М.С.5. '* Niobe," Devonport. See advertisement. 

An outdoor representative is required for a London Electric 
Supply Co. See advertisement. | 

There is a vacancy for an improver (without salary) at the Watford 
electricity works; also for а premium pupil. Applications to the 
Chief Electrical Engineer. See advertisement. 


Applications are invited for the vacant position of assistant lec- 
turer in the physies department of the Technical College, Sunder- 
land. Commencing salary £150 per annum. Particulars from tho 
assistant clerk to the Education committee (Mr. Herbert Reed), 
15, John-street, Sunderland. Applications by Sept. 10. 


The Council of the University of Birmingham invite applications 
for the appointment of assistant lecturer and demonstrator in elec- 
trical engineering. Stipend £150 per annum. Applications to the 
secretary, Mr. Geo. H. Morley, by Sept. 17. 


An instructor in electrical and mechanical engineering is require:l 
at the Limcrick municipal technical schools. Initial salary £130 to 
£150, according to qualifications, Applications to the Principal, 69, 
George-strcet, Limerick. 


As announced in our last issue, Mr. A. J. Howard, chief assistant 
at Taunton, has been appointed borough clectrical engineer, in 
succession to Mr. Thornhill. at а salary of £200. The four candidates 
selected for interview by the Electricity committee were Mr. A. J. 
Howard (Taunton), Mr. A. W. Clay (deputy electrical engineer, 
Accrington), Mr. W. J. U. Sowter (engineer and manager, Bray), and 
Mr. W. К. Stamp (deputy electrical engineer, Devonport). The 
final ballot was between Mr. Howard and Mr. Sowter, and the former 
succceded by a majority of two votes. 

Salford Electricity committee have promoted Mr. E. H. L. Dick- 
son, mains superintendent, to the position of deputy borough elec- 
trical engineer, at his preseat salary of £270 per annum, rising by 
biennial increases of £25 to £325. 

Mr. Lambert, manager of Messrs. Stevens (Ltd.), of Maidstone, 
has been appointed manager of the Maidstone tramways in succes- 
sion to Mr. F. Saunders. | 

Capt. Gerald Thorp, R. E., has been appointed an instructor in tho 
(Army) Schools of Electric Lighting, vice Capt. А. C. J. Stevens, 
R.E., whose appointment has expired. 

On the recommendation of the Gas committee, Leicester Cor- 
poration haveappointed Mr. Hubert Pooley, manager of the gas and 
electricity works at Stafford, to the position of manager of the 
Leicester gas and electric lighting undertakings, in succession to the 
late Mr. Alfred Colson, at a salary of £800 а year, rising by annual 
increments of £100 to £1,000. 


EDUCATIONAL NOTICES. : 


University of London, Goldsmiths' College.—The new session com- 
mences on Mondav, Sept. 26, and the enrolment of students com- 
mences on 19th inst. Complete courses of instruction are provided 
in mechanical, electrical and constructional engineering, telephony, 
fitting and machine pattern making and smithing, land surveying, 
Фе. Students are prepared for the London University degree of 
B.Sc. in engineering. for the examinations of the Institution of Civil 
Engineers, Board of Education and City and Guilds of London 
Institute and for the National and Whitworth scholarships. "There 
are reduced fees to course students if paid by Sept. 23. Particulars 
of fees, &e., from the Warden, Goldsmiths’ College, New Cross, S. Е. 

University of Edinburgh.— The next session opens on Oct. 4, and 
the preliminary or entrance examination is held in September. Jn 
the engineering department of the University complete courses of 
instruction are provided in civil, mechanical and electrical engineer- 
ing, qualifying for the degree of B.Sc. in Engineering, and extending 
over a period of three years. - Particulars of entrance examination 
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scholarships, fees, &c., can be obtained from the Matriculation Office 
of the University. 

Armstrong College, Newcastle-on-Tyne.—The next session com- 
mences on Sept. 26. The matriculation examination takes place on 
Sept. 20-23. There are full courses of instruction in mechanical, 
marine, civil and electrical engineering, naval architecture, mining, 
‚ metallurgy, agriculture, pure science, arts and letters. Particulars 
from the secretary, Мг. F. H. Pruen, M.A., Armstrong College, New- 
castle-on-T ync. 


University of Liverpool.—W'e have received a copy of à pamphlet 
which gives particulars of the courses of instruction provided in the 
Faculty of Engineering of this university. The session 1910-11 will 
commence on Oct. 4. 

The courses of study in the faculty leading to the ordinary degree of 
Bachelor of Engineering extend over at least three years, and they are so 
arranged as to afford a general scientific training for those who intend to 
become engineers, naval architects, surveyors, &е. There is a course of 
not less than two years, leading to a certificate in engineering, for those 
who do not proveed to a University degree. A fourth year of study is 
arranged for honours students. Arrangements are made for students to 
spend the summer vacation in works or to take a voyage as Junior engi- 
neers in steamships. Special facilities are granted to graduates of other 
universities who wish to pursue some special branch of engineering or to 
carry out research work. 

University College of North Wales (Bangor).—In October a syste- 
matic course of instruction in electrical measurements and practical 
electricity for students proposing to enter the profession of electrical 
engineering will he commenced. The physical laboratory is well 
equipped for experimental and research work. ‘The course extends 
over two sessions, Prospectus and further information may be 
obtained from the secretary and registrar, Mr. J. Е, Lloyd, М.А. 


Merchant Venturers' Technical College.— Tlie. faculty of Engi- 
nering of the University of Bristol is provided and maintained at 
the Merchant Venturers’ Technical College. There are complete 
courses of instruction in civil, mechanical, electrical, mining and 
motor car engineering. Calendar (6d.) or prospectus (Id.) may 
be obtained from the Registrar. 


Northampton Polytechnic Institute (London).-—Full day courses 
in the theory and practice of mechanical and electrical engineering 
and clectro-chemistry will commence on Monday, Oct. 3. 

The courses in mechanical engineering include specialisation in auto- 
. mobile and acronautical engincering, and those in electrical engineering 
include specialisation in. radio-telegrapliy. ‘Phe entrance examination 
takes place on Sept. 28 and 29. Three entrance scholarships of the value 
of £52 each will be offered for competition at the entrance examination. 
The courses include periods spent in commercial workshops and extend 
over four years. They also prepare for the degree of B.Sc. in engineering 
at the University of London. There are full and part time courses in all 
branches of technical optics, Particulars as to fees, &c., can be obtained 
at the Institute, Clerkenwell, E.C., or on application to the principal, 
Dr. В. Mullineux Walmsley. 

Sir John Cass Technical Institute.—<At this institute. there are 
evening classes in chemistry, metallurgy, physics and mathematics, 
and the courses are designed to meet the requirements of those 
engaged in chemical, metallurgical and electrical industries, and in 
trades associated therewith. Facilities are given for special and 
advanced practical work in well equipped laboratories both in the 
afternoon and evening. The instruction in general physics and 
mathematics will prepare for the final B.Sc, examination of London 
University, and there are special courses on general physics and 
electricity and magnetism for the honours B.Sc. on induction in 
gases and radioactivity and on the differential and integral calculus 
for science students, The new session begins on Monday, 26th inst. 
Particulars of the courses can be obtained at the offices of the 
Institute, Jewry-street, Aldgate, London, E.C., or by letter of the 
Principal. 


Battersea Polytechnic (London, S.W.).—' The day courses at this 
Polytechnic prepare for the B.Sc. degree (in engineering) of the Uni- 
versity of London, and for the Polytechnic diploma in mechanical, 
electrical, civil and constructional engineering. The day courses 
commence on 22nd inst. and the evening courses in the same subjects 
on 26th inst. Prospectuses from the Necretary. 


BRITISH NOTES. 


Accrington.—In order to be able to meet the inereased demand 
for electric current entailed by the supply to Haslingden and Church 
the Council have purchased some plant recently in use at the Mill- 
bank station of the Westminster Electric Supply Corpn., London. 
The total cost of the extensions (plant. buildings and mains) for 
giving a bulk supply to Haslingden will be £9,687, and new cables 
to Church will cost about £1.000, Sanction to a loan of £16,359 has 
been applied for. Oswaldtwistle Council has also asked for terms 
for supplying electricity for power and lighting. 


` Aldeburgh.— Messrs. Christy Bros. & Со. have intimated that they 
will apply for a provisional order. 


Application for Restoration of Lapsed Patent.—The Aktiebolaget 
L. M. Eriesson & Co. have applied for the restoration of the patent 
granted to K jóbenhavna Telefon-Aktieselskab for “ Improved appa- 
ratus for the automatic distribution of the operating service in tele. 
phone exchanges," numbered 14,851/1906, which expired on June 30, 
1909, owing to non-payment of renewal fee. Notices of opposition 
must be sent to the Patent Office, London, by Oct. 31. 


Barrow-in-Furness.— The Council have decided to consider the 
question of exercising their option of purchasing the local tramways 
from the British Electric Traction Co. 

Application is to be made for sanction to borrow £5,000 for 
mains, services, &с. 


Bath.—The Board of Trade have intimated to the Rural Council 
that their electric lighting order will be revoked as a portion of the 
area has been included in the order granted to the Corporation. 


Bexley Heath.— Notice of three resolutions relative to the position 
of the electrical engineer and tramways manager had been given for 
the last meeting of the Council. 

Coun. FRANKLIN, who moved “ That the electrical engineer and tram- 
ways manager be given three months’ notice to terminate his appoint- 
ment," said he believed there was not a member of the Council who did 
not really feel that a change in the management of the tramway system 
was desired. Не had nothing whatever to say against the manager as з 
man, but he was bound to remark that somehow or other he had not done 
sufficient to make the concern pay. Не believed that if they had a fresh 
man who was capable he would, after 12 months’ trial, make it pay. 

Mr. SMITH moved, as an amendment, “ ‘That having regard to the last 
report from the Electric Light and Traction committee as to the deficit 
on the tramway undertaking, the Council give instructions for the imme- 
diate preparation of the financial statement of the working, &c., for the 
year ended March 31, 1910, and to fix at an early date when the same shall 
be considered by the Council with a view to affording an explanation to 
ratepayers generally, and particularly those in parts of the district who 
bear their portion of the burdens of deticit but do not partake in any 
advantages." | | 

Mr. BAKER BEALL, who seconded, said that they should not blame their 
manager. The real fact was that the whole of the loss was due to the 
Council itself, and to its abominable business in managing. 

The amendment was carried, the other two motions being ruled out of 
order. | 
Blackburn.—The Council decided last week that all tramcar drivers 
must be examined by the medical officer of health at least twice à 
year. 


Bognor.—The Chichester Electric Light & Power Co. have noti- 
fied the Council of their intention to apply for a provisional order. 
and the clerk has been instructed to ask five consulting firms to 
state their fees for reporting on an electricity scheme. 


Bootle.—The Council have decided to apply for sanction toa loan 
of £8,500 for extensions of the electric supply cables and feeders and 
for meters, services, &с. 


Brighton.— At the meeting last week the Council adopted the report 
and recommendations of the Lighting committee in regard to the 
renewal of the condensing pipes. &c., at the Southwick power 
station owing to the obstruction of the old pipes by mussels and other 
marine growths, 


Cleckheaton.— An unopposed inquiry was held on Tuesday into 
the Council's application for sanction to borrow £2,210 for exten- 
sions of the electric cables and services. 


Coventry.—The Corporation. who will have the option of acquiring 
the local tramways in February next, have appointed à special 
committee to consider and report upon the advisability of exercising 
the option. 


Darlington.—The Electricity & Tramways committee hare 
reduoed the rent of meters by 50 per cent. 


Electric Sewage Pumping.— An L.G. Board inquiry has been held 
into an application of Doncaster Council for sanction to a loan fur 
works of sewerage and sewage disposal for Owston and Skellow. 
where a large colliery is being constructed. : 

The scheme, which has been prepared by Messrs. D. Balfour & n. 
consists in the laying of several miles of main sewers of c.-i. and stone 
ware pipes surrounded by concrete, which will be conveyed to an undet- 
ground pumping station where the sewage will be automatically puny 
by electric motors driving centrifugal pumps to the site of the pure? 
tion works. 

Electricity in Collieries—At the recent meeting of Војском" 
Vaughan & Co., the chairman said that during the past year they 
had spent nearly £31.000 out of profits on extensions, plant. &c., 
consisting principally of expenditure at their collieries and of elec- 
trical installations, haulage, &o., rendered necessary by the Miners 
Eight Hours Act, 


=== 
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The Gwaun Cae Curwen Colliery Co. (Rotherham) recently made 
a fresh issue of capital, of which £70,000 will be required to sink and 
equip a new pit and to put down an electric power and lighting 
installation. 


In order to give a supply of electrical energy for power and 
lighting to the Glebe pit of the Washington Colliery Со, a sub-station 
is being erected by the Country of Durham Electrical Power Distri- 
bution Co., in which there will be two 300 H.P. oil-cooled trans- 
formers. | 


Exhibition.— It is stated that the High Commissioners for South 
Africa, Canada and Australia have promised assistance for the 
British Imperial Exhibition which it is proposed to hold in London 
in 1914 or 1915. 


Felling.—The Council have agreed to consider proposals for ex- 
tending the tramways from Felling. through Hebburn to Jarrow. 


Firing Explosives in Mines.—The Home Secretary made an order 
on Aug. 12 last under sec. 6 of the Coal Mines Regulation Act, 1896, 
repealing so much of the Explosives in Coal Mines Order of Feb. 21, 
1910, as allows a charge to be fired by a permitted igniter fuze. 


Greenock.—The Electricity committee recommend that the price 
charged fur public are lighting be reduced from £18 to £15 per lamp 
per annum. 


Halifax.—On Wednesday the Corporation adopted a recommenda- 
tion of the Tramways and Electricity committee that tenders be 
invited for the supply of additional generating plant at an estimated 
cost of £10,185. 

Ald. Сотллхѕом moved that the minute be referred back. When the 
electricity charges were last fixed it was stated that the supply was 
greater than the demand, and that the committee wanted large cus- 
tomers for electricity at a very reduced price in order to get a day load. 
The cost of generating electricity (excluding charges for management, 
rates and general purposes) was 1:264. per unit, but some large customers 
were being supplied at 0-83d. per unit. He contended that every unit 
sold for power under 1:264. entailed an actual loss to the Corporation, and 
he asked that the committee should revise their charges. 

Mr. A. Fawcett said the committee would have to do something very 
shortly or some Saturday night they would be having a portion of the 
town in darkness or the trams stopped. They were buying a rotary con- 
verter for £800 in order to get through this winter. During the last two 
years the current supplied from the works had increased by 1,000,000 
units. They could sell electricity at less than 0-834. per unit. 

Mr. C. F. Spencer, chairman of the committee, admitted that he was 
not convinced the charges were on a proper basis. Before the committee 
came to any decision to accept tenders they would present a full report to 
the Council. "There was a question of spending £50,000 on the electricity 
works. "They wanted manufacturers in the town and to assist them with 
cheap electric power. 

The amendment was lost, and the minutes were afterwards adopted. 


Holmfirth.—The Council recently wrote to the Newmill and 
Meltham Councils suggesting that they should make а joint request 
to the Yorkshire Electric Power Co. to extend their mains and give 
a supply of electricity in the three districts. 

Newmill Council have written that as many members of their Council 
as could make it convenient would attend the proposed meeting of repre- 
sentatives of the districts; but Meltham Council replied that the matter 
had been carefully considered by them, and they had decided not to join 
in the application for а supply of electricity so far as Meltham was con- 
cerned. The gas works were owned by the Council and a considerable 
amount of money had been spent on their extension and particularly 
on extension of mains for street lighting. Ап additional expenditure 
on electricity supply would, therefore, not be warranted at present. 

The clerk was instructed to write to the; Yorkshire Co. and get 
their terms for supply, &c., and the matter is to be brought up again at 
the next meeting. 


Hove.— The local omnibus company recently requested the Council 
to sanction the use of the railless trolley system of traction on one 
or two suggested routes, The Watch committee recommend the 
Council not to accede to the request. | 


International Rubber Exhibition.—W'e have received a pamphlet 
giving some particulars of the Second International Rubber and 
Allied Trades Exhibition, which will be held at the Royal Agricul- 
tural Hall, London, N.. between June 24 and July 11, 1911. Further 
particulars may be obtained from the organising manager, Mr. A. 
Staines Manders, 75, Chancery-lane, London, W.C. 


Keighley.—The Council have revised their scale of charges for 
direct current supplied for power and lighting as follows :— 

For а half-yearly consumption of 650 units per Е.Н.Р. Ц. per unit, 
for 800 units per E.H.P. ld. per unit, over 800 units upon terms to be 
agreed between the consumer and the committee. For lighting, when 
the consumption exceeds 1,000 units per half-year, 314. per unit; сх- 
ceeding 2,000 units per half-year, 3d. per unit; for supply to are lamps, 
За. per unit; heating and cooking, Ца. per unit. The charges for 
power are 34. less per unit, and for lighting 14. per unit less. The 
charges for are lamps and for heating and cooking are new. 


The charge for electricity on the three.phase e.h.t. system will be 
based upon a £3 per kw. maximum demand, plus 1d. per unit. . The 
consumer must provide a transformer on his premises, except upon 
special terms to be agreed with the committee; the Corporation will run 
the cable into the building and deliver h.t. current at the meter on con- 
sumer's premises, 


Life of Tantalum Lamps.—4A correspondent in Doncaster has sent 
to a contractor the following striking testimony to the economy and 
long life of. tantalum lamps :— 

Three years ago you put in my electric light installation in Avenue- 
road with Tantalum lamps. There are 10 lights in constant use. Up to 
now we have only required two new lamps, and the lights are as good as 
cver. 


Malvern.—The Council have received from the Light Railway 
Commissioners the draft of the light railway order for the con- 
struction of the proposed funicular railway on the hills. 

The company are to purchase electrical energy from the Council if it 
can be supplied at a reasonable price, and the Council wish to reduce the 
period allowed for the construction of the line from four to two years. 

On the past year's working of the electricity undertaking there 
was a net profit of £3, 1s. 4d., compared with a loss of £653 in the 
previous year. 

Manchester.—At the meeting of the Corporation on Wednesday a 
discussion took place as to the terms and conditions upon which 
gas would be supplied for cooking by the gas department where 
electricity was supplied from the Corporation's electricity depart. 
ment for lighting. 

The Gas committee desire that, in addition to the cooker, one light 
shall be placed in the kitchens of houses supplied, and at a previous 
meeting of the Council they had been requested to reconsider the matter. 

Ald. GiBsoN (chairman of the Gas committee) now said that the 
committee adhered to their former conclusion. 

Ald. WALKER asked that the matter should be again sent back and 
referred to the standing joint committee for consideration. 

Ald. Gipson, after a conversation with the chairman of the Electricity 
committee (Mr. Howarth), agreed to take the question back again, во 
that he could consult that chairman. 

Ald. Ногт said that the question was a serious one. There was con- 
tention between two committees as to who were going to supply light. 
The sooner the two committees were joined together in one Light and 
Power committee the better it would be for the city. At present they 
were both contending for business, and they had no right to allow com- 
petition between the two departments. 


Municipal Wiring.—In addition to the list of towns favourable to 
the promotion of a bill by the Incorporated Municipal Electrical 
Association for the amendment of the Electric Lighting Act, 1909, 


to enable municipal electricity undertakers to wire premises, let 


motors and fittings on hire, &c., we are informed that Wolverhamp- 
ton and Greenock Corporations have decided to give financial sup- 
port and Bray Council to give moral support to the bill. 


National Electrical Manufacturers! Association.—The next com- 
mittee meeting will be held at Balfour House, Finsbury-pavement, on 
13th inst., at 2:30 p.m. 

Oldham.—Sanction to а loan of £12,544, to meet cost (already 
incurred) of extending the tramway feeder cables, has been applied 
for by the Council. 

Porlock.—Last week a publie meeting (presided over by Sir Е. 
Carruthers Gould) was held to consider an electric lighting scheme for 
Porlock and Doverhay. Мг. C. Н. Steele (Messrs. J. & W. Purves) 
attended and supplied technical details. ‘The meeting appeared to 
be in favour of the scheme. 


Portrush.— The Council are to have an interview with Mr. Н. V. 
Pegg (of Messrs, Miller, Wilson & Pegg) as to an electricity scheme 
for the district. 


Presentations.— Burslem clectricity staff has presented a travelling 
case to Mr. А. Bremner, the late electrical engineer and manager. 

'astleford tramway staff and employés have presented a time- 
piece to chief inspector W. Wilde, who has been appointed traftic 
superintendent of the Wakefield & District Light Railways Co. 

On Friday last Mr. J. W. Fraser was the recipient of a writing 
case subscribed for by the employés of the L.C.C. tramways power 
house (Greenwich) on his leaving the department to take up a 
Government appointment. 


Railway Returns.—The returns of the capital, traffic receipts, &с., 
of the railway companies of the United Kingdom for 1909 have been 
issued as a Blue Book. 

The total paid-up capital of the companies was £1,314,000,000, an 
increase of £3,250,000 compared with 1908, £16.500,000 in 1908 and 
£7,750 000 іп 1907. The average rate of dividend on the ordinary capital 
was 3-15 per cent., against 2-09 per cent., and on the preference capital 
3°46 against 3-42 per cent. There was a decrease of about £500,000 in 
ay traffics and a decrease of 8,269,000 in the third-class passengers 
carried. 

The number of passengers conveyed by the “ tube" 
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railways of the 
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Metropolis exceeded 168,000,000 in 1909, compared with 161,000,000 in 
1908. In spite of this increase, the gross receipts of the “ tube " railways 
from ordinary passengers decreased by £6,000, or 0:5 per cent. 

The total working expenditure of the whole of the companies fell from 
£76,408,000 in 1908 to £75,038,000 in 1909, and the proportion of working 
expenses to gross receipts fell from 63-7 to 62-4 per cent. In 1900 the 
rates and taxes amounted to £3,757,000, and in 1909 to £5,010,000, 
which was an increase of £126,000 on the figures for 1908. The total 
length of the running track of the railways of the United Kingdom was 
39,622 miles, and of sidings 14,350 miles. At the end of 1908 the length 
of running track was 39,316 miles, sidings 14,353 miles. 

At the end of 1909 the length of line (in equivalent of single track) 
worked solely by electricity was 204} miles, and 229} miles were being 
worked partly by electricity. The corresponding lengths of line at the 
end of 1908 were 2044 and 200} miles respectively. The total quantity 
of electrical energy used іп 1909 was 253,204,628 units, compared with 
249,287,308 in 1908. ; 

Rochdale.—On the recommendation of the electrical engineer (Mr. 
С. С. Aitchison), the Gas and Electricity committee recommend the 
Council to adopt a revised scale of charging for the supply of energy 
for power. The scale will only apply to consumers having over 
15 н.р, installed, and will come into force on Oct. 1. 

Over 250 and not exceeding 300 units per quarter per b.h.p. installed. 
ld. per unit, between 300 and 350 units 0-9d., 350 and 400 0-8d., 400 and 
450 0-74., over 450 units 0-64. An alternative system will be available 
of 25s. per quarter per e.h.p. of maximum demand and a flat rate of 1d. 
per unit, which will apply to consumers having a total of over 20 H.P. 
installed. СЕ. | 

In future no motors ате to be let out on hire without an agreement by 
the consumers hiring them to pay the ordinary rental for a period of not 
less than three years in addition to the existing regulations. 


Stalybridge.— An inquiry was held last week into the application 
of the Stalybridge, Hyde, Mossley and Dukinfield Joint Tramways 
and Electricity Board for sanction to a loan of £22,268 for extensicns 
of the electricity undertaking. 

Stevenage.—The L.G. Board have requested the Council to 
inform them within two months what steps have been taken to 
carry out their obligations under their provisional electric lighting 
order, 1902. t | 

The late Н. W. Cox.—The total amount received up to Sept. I by 
Ald. Sir W. Treloar on behalf of the widow and children of the late 
Mr. Harry W. Cox жаз £3.405. 10s. 9d. It is intended to close the 
fund at the end of September. The money has been invested in 
the names of Sir W. P. Treloar, Sir W. H. Dunn, M.P., and Dr. 
Alexander. Donations can be forwarded to 69, Ludgate-hill, 
London, E.C. 

Torquay.— The L.G. Board have intimated to the Council that they 
will sanction a loan of £4,5C0 to defray the cost of mains laid during 
the three years ending Dec. 31, 1912, provided the Council pass a 
supplemental resolution authorising the increase of the loan. 

]t was decided at the enquiry to charge to revenue account the excess 
expenditure of £486 incurred up to Dec. 31 last in connection with the 
undertaking, and that all expenditure after that date in respect of sub- 
stations, transformers, services and meters would also be defrayed out 
of that account. The practice of the Council to pool into one common 
fund all the loans raised for the undertaking was stated to be irregular. 
In future the expenditure under each sanction granted by the Board 
should be kept strictly separate, and the moneys borrowed under each 
sanction should be applied only to the specific purpose for which the loan 


was authorised. 
On Tuesday the Council decided to ask-the L.G. Board to increase the 


amount of the loan to £4,500. : 

In connection with the arbitration proceedings as to the system 
of traction to be adopted in place of the Dolter surface-contact 
system, the Council have decided to be legally represented and to 
call Mr. Mordey and other witnesses in support of their case. 

Warrington.—The L.G. Board have sanctioned the borrowing of 
$6.257 for additional generating plant at the electricity works. 


West Нат.— п reference to the recent loans for electricity supply 
extensions sanctioned by the L.G. Board. we are informed that the 
amount of the last application to the Board was £55,000, but at the 
local inquiry £2,000 in respect of certain sub-station equipment was 
withdrawn by the Corporation as the inspector (Mr. H. R. Hooper) 
stated that it would be in order if that expenditure was defrayed 
from a previous application for transformers which was not ex- 
pended. The amount applied for has, therefore, been sanctioned in 
full. 

The inquiry into the last application took place on July 27, and 
the loan was sanctioned on Aug. 16—surely a record. - | 

Wigan.—The water department is considering a report of the 
borough electrical engineer (Mr. J. Slevin) recommending the install- 
ing of two clectrically-driven centrifugal pumps at the pumping 
station. 

Application is to be made to the Board of Trade to sanction the 
borrowing of £2,700 for extensions of present tramway loops and 


SPECIAL NOTICE. 


NOW READY.— Vol. LXIV. of ** Тнк ELECTRICIAN ” (1,086 pages), 
bound in strong cloth. Price 17s. 6d.; post free, 18s. 6d. Now ready, 
Cases for Binding. Price 2s. ; post free, 28. 3d. 

А complete set of ** Tur ELECTRICIAN ™ can be supplied. А number 
of odd volumes and some odd old back numbers, to help in making up 
complete sets, are also available. 


construction of additional loops, and £4,200 for six new single truck 
double-deck cars. . : 

A discussion took place at Wednesday's mecting of the Council 
on the recent report of Mr. С. W. Mallins on the present position of 
the tramways. 

The chairman of the Tramways committee (Ald. Азнтох) drew atten- 
tion to resolutions which had been passed, on the recommendation 
of Mr. Mallins, for extensions of present loops and the provision of 
additional loops; and he moved that those resolutions should be referred 
back, in order that they might have a report from their own traffic 
manager. Before going to further expense they should pay attention 
to Mr. Mallins's recommendations as to improving the local service with 
the aid of the existing rolling stock. 

Mr. M'Qvaip said they were trifling with the tramways, which were 
going from bad to worse. 

Mr. Brapsttaw urged the appointment of a general manager of the 
whole undertaking. 

The resolution was carried, on the understanding that the committee 
formulated its recommendations on the whole of Mr. Mallin's report, 
and submit those recommendations to a special Council meeting. 


Wireless Telegraph Notes.—In some important experiments in 
aeronauties which are being carried out by the British War Office 
the wireless control of airships and [the establishment of communi- 
cation between these vessels and terra firma are being attempted. 

It is announced that arrangements have been made by the Govern 
ment of Panama with an important commercial undertaking (the 
United Fruit Co.) for the establishment of а wireless telegraph station 
at Colon, where commercial messages will be received for Botas del 
Toro and Port Linion (Costa Rica), two districts where the fruit com- 
pany carry on extensive operations. It is further reported that the 
Director of Posts and Telegraphs (Мг. E. Lefevre) has under con- 
sideration a project for establishing wireleas stations to link up 
Panama with the coasts of Ecuador, Peru and Chili. 

Important experiments are being carried out at Torbay in the use 
of wireless telegraphy in connection with submarine vessels. Ив 
stated that the vessels have received messages successfully, but that 
no message from the submarines has been successfully received from 
the land station at Babbicombe Bav. 

It is announced that the British Government authorities have made 
arrangements to establish at Gibraltar, Malta, Aden and Perm 
Island powerful installations of wireless telegraphy, and that there 
is а possibility that Cyprus, Alexandria and other places may be 
similarly connected up by wireless. 

Another life-saving feat has been placed to the credit of wireles 
telegraphy. А British steamer, the “ West Point,” took fire in mid- 
Atlantic, and, but for wireless telegraphy, the safety of the entire 
crew would have been seriously endangered. Two vessels (the 
“ Dovonian " and the '* Mauretania ”) were’ successful in picking up 
two boatloads of the crew of the “ West Point." The '* Devonian " 
first picked up one of the boats, and, by means of wireless. put the 
" Mauretania" in possession of the facts and enabled her to pick up 
the second boat. 

Some changes have been made in the arrangements for the estab- 
lishment of wireless telegraph stations in the Pacific, It will be 
remember: d that tenders were invited recently for the erection and 
equipment. of stations at Sydney and Fremantle. 1t was arranged 
that the former station should be erected in the vicinity of what 8 
known as Sydney Heads. The Commonwealth authorities have since 
decided that à more advantageous position would be at Pennant Hills, 
further inland, and about 13 miles from Svdney, on the railway 
towards Newcastle. The change has involved an additional expen: 
diture of £2,000 on the station, the contractors (the Australian Wire- 
less, Ltd.) stating that the station will be more expensive to erect, 
because of the land intervening between the sea requiring more power 
than would be the case at the Heads, and because greater expense 
has to be incurred in earthing and protecting the terminal wires 
Near the coast, it is urged, better earthing can be effected than inland. 
and a coastal station can radiate г greater amount of energy than one 
inland with the same power. These reasons for the extra expenditure 
are admitted to be sound, but the Federal Government considers that 
the company has amply secured itself against loss by the change 


Wireless Telephony No’es.— Mr. W. Woodcock. of Clitheroe, Lancs. 


із reported to have been successful in conducting a number of 


experiments in wire'ess telephony. 
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It is reported that Mr. John Burns, of Portobello, Edinburgh, has 
been successful in devising a means of transmitting the voice a dis- 
tance of over 1 mile. and that some patents which he has taken out 
are being acquired by a local syndicate with a view to erecting a 
station at Burntisland, 10 miles from Portobello, to enable the con- 
tinuance of the experiments which have been going on for some time 
at Portobello. 


Workhouse Lighting.—Poplar (London) Guardians have received 
a communication from the L.G. Board as to their proposal to engage 
Messrs. Jackson, Pixley & Co. to make certain inquiries with a view 
to ascertaining the relative cost of electric current generated on the 
workhouse premises or obtained from the mains of Poplar Borough 
Council. 

The L.G. Board suggest that the Guardians should first instruct their 
engineer to prepare a report showing the average cost of generating cur- 
rent during the last three years, and the capital charges, and showing what 
saving would be effected by obtaining а supply from the mains of the 
Council, and that а copy of the report should be forwarded to the Board, 
with the observations of the Guardians thereon. ‘The letter has been 
referred to the Workhouse committee. 


Electrical Engineers (London Division).--The Bohemian concert 
of this corps, which was postponed on account of the death of King 
E імага, will be held in the Pillar Hall, Victoria Station (S. E. & С.В.) 
on Saturday, Oct. 15., at 7:30. Tickets and all information may be 
obtained from the secretary, C.S.-M. A. E. Dixon, at the Head. 
quarters of the Corps, Rezency-street, S.W. 


COLONIAL AND FOREIGN NOTES. 


As the Cordoba Electric Light Co. have built a now steam-driven station 
in the city, the steam-power station built by the Government some time 
ago is no longer required, and will shortly be put up for sale. 


Australasia.—The ‘‘ Australian Mining Standard" says New- 
castle (N.S. W.) Council has appointed а committee to inquire into the 
working of the electricity department, and an expert is to be engaged 
to advise at а fee of 25 guineas. 

At a recent public meeting at Toora (Victoria) it was decided to form 
& company to provide electricity supply. Mr. Jas. Allan, who presided, 
said he and Mr. A. H. Wood (electrical engineer, of Melbourne) were 
prepared to take up half the initial capital (£500). The initial plant 
would be about 75 н.р. and water power would be used in generating 
current. 

A deputation appointed by Yarrawonga (Victoria) Shire Council to 
inspect various provincial electricity works have reported in favour of 
electricity supply, and the Council have therefore decided to establish 
an electricity generating station. 

The electrical generating plant at Korumburra (Victoria) was recently 
started. The plant comprises a Gardner four-cylinder vertical engine 
(supplied with gas by a Grice's suction gas plant) and a 56 kw. Mawdsley 
generator. By using a 500 ampere-hour battery it is expected that a 
sufficient supply of energy can be maintained day and night. Capital 
expenditure is £2,500. 

Melbourne Council have arranged to take into their electricity supply 
department each year two students from the Working Men's College, at 
salaries of £1 per week. The appointments are for one year, the object 
of the experiment being to provide suitable candidates from whom the 
committee can select men for subsequent vacancies in the service. 

Charlton (Victoria) Shire Council have accepted the offer of the local 
electric lighting company to provide 32 lamps of a total candle-power of 
1.440 and supply current to same and also to provide and maintain two 
kerosene lamps in outlying parts for £100 a year. 


Australian Wiring Rules.—The Fire Underwriters’ Association of 
Victoria, who have adopted (with a few modifications to meet local 
circumstances) the wiring rules of the Institution of Electrical 
Engineers, have now added the following to rule 62 :— 

Where switch and distribution boards are placed on or within 6 in. of 
a wooden wall or 18 in. of a wooden ceiling, a thickness of some hard 
insulating fire-resisting material, such as a composition of asbestos or 
other mineral ingredient, is to be placed between such switch and dis- 
tribution board and such wall or ceiling, and extending at least 6 in. 
beyond the board all around. Wires, &c., going through this material 
should fit as tightly as possible the holes through which they pass. , 

Austria-Hungary.—Smichow communal authorities are about to 
construct an electric tramway to Neu-Smichow and Malvazmka- 
Friedhof at а cost of about 1 million kronea (£42,000). 


Chili.—4 report bv Consul-General А. Finn states that imports 
into Chili in 1908 included electrical machinery 7,448 tons (com- 
pared with 3,432 in 1907 and 2,014 in 1906), including 1.059 (against 
1.422 and 546) from the United Kingdom, 5.582 (1.512 and 951) 
from Germany, 406 (454 and 194) from the U.S.A. and 401 (44 and 
22) from other countries; scientific instruments, total 61 tons 
(against 63 іп 1907), Unitel Kingdom 14 tons (against 18), Ger- 
many 35 (26), France 7 (4), and U.S.A. (14). 

Vice-Cunsul Steel says the electric tramways, which are a new 
feature in the town of Taleshuano, have done much to distribate 
the growing populatio» э. 


Customs Duties.— According to tecent decisions the following dutiea 
are leviable under the Australian import tariff : — 

Printed paper cartons enclosing zinc boxes used in the manufacture of 
dry cells (British or foreign) 6d. per lb., or 35 per cent. ad val., whichever 
is higher; zinc boxes, general tariff 17} (British goods 10) per cent. ; 
portable electric cranes (motor, controller, crane and truck) 25 (British 
20) per cent. ; motor tramcars 30 (British 20) per cent. 

The following (British or foreign) are duty free: Fuse boxes (one fuse 
in a box) and educational apparatus for teaching engineering, mechanics, 
metallurgy, mineralogy, physics, &c., in schools, colleges or universities, 


Dawson City (British Columbia).—It is announced that the power 
house of the Northern Light, Power & Coal Co. was completed on 
Aug. 24, and electric current was transmitted over 44 miles to Daw- 
son City, where there are already a number of power and lighting 
consumers of the company. 


South Africa.—The “ British and South African Export Gazette "' 
reports that an extension of the Pretoria electricity works is in hand. 

The Council are endeavouring to promote the use of electricity for cook- 
ing, heating, &с., and an opportunity now offers to British makers of 
electric cookers and heaters. | 

The Pretoria municipal tramears will be running by October. The 
cars are single deckers, supplied by Dick, Kerr & Co., but the rails are of 
American manufacture. 

The concession for the erection of an electricity generating station at 
Tweefontein has been obtained by Mr. Howard Pim. on behalf of the 
Transvaal Hydraulic Power Synd., and a company is to be formed with 
а capital of £926,000. It is understood that electro-chemical works will 
be started in connection with the power station. 

Benoni Municipality have placed an order in England for electrical 
material. 

The Transvaal Gold Mining Estates (Ltd.) are about to purchase а large 
power plant, and electrical plant was recently imported for Utrecht colliery. 

The introduction of Osram lamps has (it is stated) saved Bulawayo 
Corporation over £2,000 per annum in public lighting. 

The proposal of Potchefstroom Municipality to adopt an electricity 
scheme (to cost £20,090) is to form the subject of a Government inquiry. 

It is proposed to spend £150,000 on the improvement of Capetown 
docks, including a sum for an electric travelling crane. | 

An order for a battery and Entz booster for the Delagoa Bay Port and 
Railway Council has been placed with the Chloride Electrical Storage Со, 

Dick, Kerr & Co. have secured orders for spares for (ramears and water 
vans for Johannesburg Council. 


Spain.—The Cia del Tranvia de Bilbao recently obtained a concession 
for the construction and working of an electric tramway in Bilbao. 


Uruguay.—The “ Review of the River Plate " says the report of 
the Government electric power undertaking at Montevideo for 1907-8 
and 1908-9 has been published. | 

For 1907.8 the profit was $142,536.47, for 1903-9 $166,015.71, and 
for the first eight months of 1900-10, $122,921.24, representing a profit of 
18 per cent., 19 per cent. and 9 per cent. respectively on the capital. The 
profits have heen reduced by less on the municipal service and by reduc- 
tions in tariff, which within two years was reduced from $0.15 to SO.10 
for Government supplies, and on July 1, 1909, the average price paid by 
private individuals was reduced from $0.21 to $0.12. As regards lighting 
on Feb. 28 last the number of lamps for private use were: Incandescents 
126,734, arcs 324, other 711, the number of customers being 8,166; for 
public lighting there were 4.324 incandescents and 753 arces. On June 30, 
1909, there were 151 electric motors in use, total 821 H.P.. and on Feb. 28 
of this vear the number had increased to 471 motors and 2,110 n.r. 

The electric tramways in Montevideo during the half-year ended 
June last carried 30.183.060 passengers, compared with 26,622,750 in 
the first half of 1909. The car-miles run were 6,730,854, against 
6,221,078. 

Uruguay.—Seíor A. Rossi has obtained a conecasion to construct 
telephone lines from Villa del Carmelo to Colonia Arrué, to Ombúes 
de Lavalle and to Paseo de Camacho (44 miles in all). 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Aberdeen.—The accounts of the electricity department for the year 
ended July 31 have been issued. | 

The total revenue was £45,219, decrease £572 compared with 1909. 
Revenue from sale of current by meter was £31,765, public lighting £2.326, 
traction (less £1,267 difference between amount charged and actual cost) 
£8,716, and current supplied to the Suburban Tramways Co. £1,070, hire 
of motors £1,633. Expenditure amounted to £19,849, increase £227, 
leaving a balance of £25,370. The principal items of expenditure were : 
Fuel £7,053, oil, waste, &c., £314, wages £2,003, repairs of buildings £304, 
repairs of plant £898, total £10,603 for cost of generation; distribution 
cost £711; rents, feu-duties and taxes £5,225, management. £1,665, 
motor repairs £412, depreciation of motora £487, bad debts. &с.. £380, 
and special services £302. Interest absorbed 59.426, sinking fund 
£14,553, one-fifth of cost of Aberdeen Corporation Electricity Aet (third 
instalment) £477, and surplus carried to reserve #967. The amount of 
reserve is now £13,832. Total capital expended is £368,618, amount 
borrowed on mortgage £226,999, and mortgages redeemed by sinking fund 
£58,841. During the year 6,416,276 units of energy were generated, eom- 


pared with 6,070,192 units last year. The total quantity sold was 


920 THE ELECTRICIAN, SEPTEMBER 9, 1910. 


5,436,065 units (against 5,170,121), including 3,141,749 to consumers by 
meter, 291,435 for public lighting. 1,856,089 for Corporation traction and 
146,792 for suburban traction. The total number of public arc lamps 
was 204, same as last year. 

In the report of the city electrical engineer (Mr. J. Alex. Bell) it is stated 
that some of the features of the year were the satisfactory start and the 
boom given to electric heating by the hiring out of apparatus and the 
amended price for supply of this nature ; all supply for outlying districts 
had been given from Ferryhill generating station, the reduction in price 
per unit charged for Corporation. tramway supply. and the continued 
drop in the cost of production. The flat rate for lighting and the grad- 
uated scale for power had so far proved satisfactory. It was probable 
that their reduced output for lighting during the first six months of the 
year was to a small extent due to the caution exercised by consumers 
until their first half- year's accounts under the new charges were obtained. 
The additions made to heating apparatus was in itself a justification of the 
policy of hiring out, commenced August, 1909. The total heating appa- 
ratus coupled at the end of 1908-9 equalled 5.633 33-watt lamps; by the 
end of 1909.10 the figure had risen to 22.358 33-watt lamps. In one year, 
therefore, they had doubled the total heating connections, lt was inter- 
esting to note that, of these additions, the apparatus sold by contractors 
equalled their best year—thus showing that entirely new ground had been 
broken by the department in the hiring out system, with advantage, not 
only to the electricity department, but to the electrical contractors, who 
obtained all the wiring for the work. The effect of the installation of the 
metal filament lamp was still apparent on the output; but there were 
compensations, as they could now obtain a class of consumer impossible 
in the days of carbon filament lamps. In the Deeside districts, for in- 
stance, the smallest cottages were now regularly wired for electric light. 
The Aberdeen architects were, to a large extent, still installing gas for 
lighting in small houses within the city, and he was inclined to think they 
neglected the fact that а thoroughly sound and satisfactory installation 
of electricity was as cheap to install —and, nowadays, practically as cheap 
light for light—as gas, irrespective of the many incidental advantages 
which electricity could claim. 181 new consumers were added during the 
year. Motors (representing 387 н.р.) had been coupled up since last 
report. The alterations of copper strip culverts were nearing comple- 
tion. At Cults sub-station a three-phase motor was fitted to one of the 
dynamos originally steam-driven, The output for private lighting con- 
sumers was 99,225 and for power and heating consumers 258.040 units in 
excess of previous year. That satisfactory increase in power would con- 
tinue as trade got better. Heating units had increased from 18,54] to 
41,614. The smaller heating and cooking apparatus was in many cases 
used direct off lighting circuits. The Deeside district again showed а 
most satisfactory increase, the units having increased 30 per cent. during 
the усаг. Supply had been available for a complete year to the Woodside 
and Bucksburn districts, and the output sold amounted to 45,047 units. 
The Corporation tramways consumption showed a decrease of 90,442 
units. The works costs for the year and total costs had reached the lowest 
level yet attained. The increased price of coal was responsible for a slight 
rise in works costs, but that had been more than made up by reductions in 
other directions. The new scale of charges has given satisfaction, and 
with one exception (heating) should remain the same for another 12 
months. Mr. Bell recommends that the charge for electricity for heating 
be reduced from Ца. to 14. per unit. He has no doubt that the reduced 
charge will result in a largely increased output in that direction. 

On the recommendation of Mr. Bell the Electricity committee have 
decided to grant а bonus of £25 for six months to employés in the engine 
room and boiler house as an additional inducement to practice economy. 

The committee have decided to extend the mains to the Aberdeen 
and North of Scotland College of Agriculture provided the college autho- 
rities guarantee a minimum consumption equivalent to £50 per annum 
for five years from the date of commencement of supply, and the cost of 
all service cables required beyond the lodge gates of Craibstone House 
must be borne by the college. 


Barnsley.—The capital borrowed for the electricity department is 
£15.499 and amount repaid £5,351. Capital expenditure is £77,441, 
inerease £1,271 during the year ended March last. 

The income during the year was £12,705, total expenditure £5,687, and 
gross proBt. £7,018. Interest, sinking fund and instalments of Joans 
required £5,249, leaving £1,800 net profit. Units generated were 
1,794,588, and 281,592 were supplied to public lamps, 296.878 sold by 
contract and 913.477 by meter. The total maximum demand was 
822kw. 

Bradford. — The statement of accounts of the tramways department 
for the year ended March 31 shows total income £259.696, including 
£245,682 traffic revenue and £8,169 for carriage of parcels. 

Working expenses of the tramways department were £161,951 and of 
the parcels department £6,330. The cost of the motor garage and Bow- 
ling-hill departments increased. the expenses to £170,689, leaving gross 
protit £88.997. Interest on capital absorbed £22,407, income tax £2,250 
and rent of leased lines £4,137. The repayment of mortgage loans and 
contribution to sinking fund came to £30.454; £20,000 was devoted to 
relief of city rate, and the balance (512.365) was placed to reserve or 
renewals fund. The gross capital expenditure is £030,114 (an increase of 
£6,500), but nearly £300,000 has been repaid. Passengers carried were 
50,518,813 (increase 2.898.802 over 1909) and the car-miles run 5,436,529 
(increase 60,301). The average fare paid per passenger was 1-167d. 
(against 1-165d.). Phere was an increase of £503 in the total expenses ; 
but power expenses were 2-013. per car-mile (against 2-115d.), and repairs 
and maintenance 14324. (against 1-393d.). There was а net profit of 

£1,741 on the parcels department, against £1,028 in 1908-9. 


Govan.—The annual report of the burgh electrical engineer (Mr. 
Theo. C. Parsons) together with the accounts of the electricity depart- 
ment for the year ended May 15 have been issued. 

The total income (£18,590) included £14,636 from sale of current by 
mcter and £3,305 from public lighting. Total expenditure wax £0,656 


and after providing for depreciation on motors let on hire (£186), ate 
lamps let on hire (£27. 10s.), and paving £12. 5s. loss on motor sold, 
£1,601 was placed to renewals reserve. 3,159,311 units were generated 
(against 2,877,979 in 1908-9) and 2,624,684 units were sold (2,164,136 to 
private consumers and 460,548 for public lighting), against 2,356,367. 
There are 215 10-ampere are lamps for street lighting, the maximum 
supply demanded was 1,736 kw., and the load factor was 17-2 per cent. 
(against 18:1 per cent.) The total working costs were 0-813d. per unit 
and the tota] costs (including interest and sinking fund) 1-461d. 

In Mr. Parsons’ report it is stated that capital expended during the 
year on motor hiring, &c., was £240, bringing the net total outstanding 
to £3,886. The total of the motor depreciation fund is £862 or 222 per 
cent. There are 68 motors (745 H.P.) on hire, and there were t? are 
lamps on hire at May 15, a decrease of 17. Metal filament lamps are 
superseding small arc lamps, and no fresh capital was expended during 
the year on arc lamps, which stands at £279. The arc lamp rents (£46) 
average 16-3 per cent. on the capital. Un the past year, after paving all 
charges, including repaira, maintenance, depreciation, interest and sink- 
ing fund, there was а credit balance of £59 on the motor department 
and a debit balance of £20 on the arc lamp department. All stair lizht- 
ing has been changed from 8 and 5 c.p. carbon filament to 30 c.p. metal 
filament lamps. the price charged being the same as formerly for a 2 c.y. 
lamp. The increase in the units sold for lighting was 6-9 per cent. and 
for power 17-2 per cent. There were 67 additional customers, an increase 
of 6-8 per cent. The total capital expenditure to date is £132,400, but 
deducting the motor and arc lamp capital, the total is £127,467. 


Melbourne (Australia).—For the year ended Feb. 28 the Cit 
Council's electricity undertaking showed gross revenue {ПЗ 
(increase £10,943) and working expenses £54,662, leaving gros 
protit £58,916. 

Interest required £42,187, and after providing for depreciation. Te- 
newals, &с., the balance was £16,728. Capital expenditure during the 
year was £19,043. The increase in consumers was 359, compared with 
351 in previous year. The Electric Supply committee have brought for- 
ward a reduced scale of flat rates for lighting, varying from 3d. to 44d. үст 
unit, according to the quantity consumed. Motors connected increased 
from 1,218 to 1,441 (4,684 n. r.). 


Shoreditch (London).—The accounts of the electricity undertak 
ing for the year ended March 31 show an increase of income (cont 
pared with 1909) of £1,598, while expendit ure showed a reduction 
of £1,031. 193. За. 

The gross profit was £23,876 against £21,335, and after paving capital 
charges the surplus is £6,431 which is disposed of by wiping of the 
debit balance brought forward, and by transferring £ 1,486 to change of 
pressure account, and placing £4,000 to reserve, leaving £616 te he 
carried forward. The total costs per unit sold show a reduction. of 
O-28d. The present form of consumers’ agreements, enabling the 
Council to require consumers to take a two years’ supply, is to be amended 
by the substitution of the following words for the existing clause: 

“The consumer shall continue to receive and pay for a supply of 
electric energy for a period of at least two years, and the minimum рау: 
ment per annum shall not be less than 20 per cent. on the outlay incurred 
by the Council in providing any electric lines and apparatus required 
for the purpose of such supply, unless а responsible tenant of such pre- 
mises succeeds the applicant in agreeing in writing to take a supply of 
electric energy on similar terms from the Council.” 
Southend-on-Sea.— The total net income of the electricity depart- 
ment for the year ended March 31 was £26,104. 

The gross revenue from the sales of electricity to private consumers 
for light and power was £17,663, and from the Corporation departments 
for light, power and traction £7,956. The total working expenses Were 
£10,077, leaving a gross profit of £16,027. Interest (including income 
tax) absorbed £4,422 and instalments of loan repaid £10.132, and after 
providing for other small items (including £285 balance of cost of super 
seded plant written ой) there was a net balance of £3,022 carried forward. 
against £2.036 in 1909. The total net capital expended is £129.45, at 
increase of £4,859. 

The total receipts of the light railways department for the past Ye 
were £26,739. including £26,340 traffic revenue. The working expen 
сате to £18,734, leaving a gross profit of 58.004. Interest on ban 
absorbed £3,066 and instalments of loans £1,384, and £107 was trit 
ferred in respect of superseded work ; £1,000 was applied in relief of rates 
and the net profit (£2,947. 12s. 31d.) was carried forward. Бмл? 
passengers were carried and 527,393 car-miles run, the average recep 
per car-mile being 12-16d. The total capital expended is ЕИ. АП 
increase of £2,826. 

Wellington (N.Z.).—The accounts of the tramways and eletre 


hehting departments of the Corporation for the year ended March 31 
have been issued. | 


| The total income of the tramways department was £139,460, including 
и traffic receipts and £8,416 from the sale of electrical energy. 
Working expenses were £92,947 and gross profit was £46,514. Interest 
on loans (for tramways, power supply and publie lighting) absorbed 
£21,134, sinking fund £5,054 and depreciation £14,202, leaving net ргө! 


and gross profit £8,935. Interest absorbed £3,830, sinking fund £3,246, _ 
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£6,124. The total capital expenditure is £595,782, an increase of £19,408 The PosrMASTER-GENERAL also requires tenders (by noon Sept. 26) 


during the усаг. 21,932,507 passengers were carried, and 2,203,666 car- 
miles run. 4,371,921 units of current were consumed for traction and 
car lighting, or 1-98 per car-mile. 

The income of the electricity department was £44,814. Working ex- 
penses were £25,934 and gross profit was £18,880. Interest on capital 
came to £7,161, sinking fund to £3,130 and depreciation to £6,361, leaving 
a net surplus of £2.228. Capital expenditure is £217,961, an increase of 
£21,470. Units sold amounted to 2,018,526 (1,320,183 for private and 
336,067 for street lighting and 362,276 for power and heating), against 
2,004,304 in 1908-9, the increase being due to an advance of over 200,000 
units used for street lighting. The equivalent of 170,627 8 г.р. lamps 
(against 159,865 S с.р.) is connected, including 1,187 н.р. (1,169 н.р.) of 
motors. There are 4,501 consumers (4,136), including 4,147 for .ighting 
(3,821), 241 for power (244) and 113 for heating (71). The average 
working expenses рог unit sold were 3-08d. (2-994.), and the total ex- 
ponses 5:96d. (4-79d.). 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is READY, price 15s, post 
free in the United Kingdom, 153. 94. The volume 
brings а great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com. 
pletely revised. The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' and 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the rgro Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 

The Electricity and Tramways committee of the County Borough 
of NEWPORT (Mon.) invite tenders for material required for the 
extension of the works in hand, including rubber cables of various 
sizes, single-phase 1.4. and h.t. paper lead-covered cable and e.h.t. 
cable, welded steel, or solid drawn steam pipes, valves and cast-stecl 
tees. rolled steel girders, с.і. and w.i. switch gallery railing, two 
c.i stanchions, motor starters and other switehboard apparatus 
(lt.) and c.i, flanged water pipes. Particulars from the borough 
electrical and tramways engineer (Mr. H. Collings Bishop). Tenders 
must be delivered to the Town Clerk, Town Hall, Newport, Mon., 
by first post Tuesday Sept. 20. See an advertisement. 


Tenders are invited for supply of telegraph and telephone cable 
(schedule No. 284) and insulators (schedules Nos. 373 and 374) to 
the Postmaster-General's Department, VicroriA. Tender forms at 
the Commonwealth Offices, 72, Victoria-street. London, S.W. See 
also an advertisement. 


Tenders are invited up to noon Oct. 17 for the supply of telegraph 
and telephone instruments and material (as per schedules 1 to 9) to 
the Postmaster-General's Department in TasMaNra. Tender forms 
and specifications at the office of the High Commissioner, 72, Vic- 
toria-street, London, S.W. See advertisement. 


LirrLEBOROUGH District Council invite tenders for the supply and 
delivery of alternating-current (single and thre2-phase) electricity 
meters. Specifications and forms of tender from the clerk to the 
Council (Mr. Geo. H. Wild), Council offices, Littleborough, to 
whom tenders by Tuesday, Sept. 13. 


By command of the PosrMAsTER-GENERAL tenders will be received 
until noon, Monday, Sept. 26 for supply of Swedish, Norwegian, 
Finland or Russian red fir telegraph poles to be delivered at certain 
ports in the United Kingdom. Forms of tender from the Controller 
of Stores (Mr. G. Morgan), Stores Dept., G.P.O., 17-19, Bedford- 
street, London, W.C. 


for creosoting, &с., telegraph poles. Forms of tender, &c., from 
the Controller of Stores, 17-19, Bedford-street, London, W.C. 

The directors of the Powell Duffryn Steam Coal Co. (ABERDARE) 
invite tenders for stores, including electrical goods. Tenders to 
London office (101, Leadenhall-street, E.C.) by Sept. 12. 


Hackney (London) Council want tenders by 7 p.m. Sept. 15 for 
extension of main switchboard. Specification from Town Clerk, 
Town Hall, Mare-street, М.Е. 


MANCHESTER Waterworks committee invite tenders for an electric 
derrick crane. Tenders to Town Hall, Manchester, by 12th inst. 


Tenders are invited by WarrHAMsTOW Council for supply and 
erection of a storage battery. Tenders to Clerk by noon Sept. 9. 

The Deputy  Postmaster-General, MELBOURNE, will receive 
tenders until 3 p.m. Oct. 18 for supply of 23 miles of telephone cable 
(specification 284) and 500 composition insulators (specification 
374) and until 3 p.m. Oct. 25 for 10,000 Cordeau insulators (schedule 
373). Specifications, &c., from 72, Victoria-street, London, S.W. 
Local representation is necessary. 

Tenders are invited up to Oct. 5 for the supply of 5,000 porcelain 
insulators to the Postmaster-General’s Department in New SovTH 
WaLEs. Tender forms and specifications from the Commonwealth 
Office, 72, Victoria-street, London, S.W. | 

Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone insulators to the Postmaster-General's Department in 
all the States of the Commonwealth of AusTRALIA. Tender forms 
at the Commonwealth Offices, 72, Victoria-street, London, S.W. 

Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone material to the Postmaster-General’s Department in 
Vicroria. Forms of tender, &c., from the Commonwealth Offices, 
72, Victoria-street, London, S.W. 

Tenders are invited up to Sept. 27 for the supply of electric lamps 
to the Postmaster-General's Department in Vicrorra. Forms of 
tender, &c., from the Commonwealth Offices, 72, Victoria-street., 
London, S.W. 

Tenders are invited up to Sept. 20 for the supply of telegraph and 
telephone material to the Postmaster-General's Department in 
VICTORIA (Australia) ^ Tender forms and specifications from the 
Commonwealth Office, 72, Victoria-street, London, S.W. 

Tenders will be received (up to 3 p.m. Sept. 13) by the Deputy 
Postmaster-General, MELBOURNE, for supply of 8,510 telephones. 
Local representation necessary. 

The Deputy Postmaster-General, Зурмех (N.S.W.), invites ten- 
ders (until 2:30 p.m., Oct. 5) for supply of 5,000 porcelain insulators. 
Local representation necessary. Specifications, &c., from 72, Vic- 
toria-street, London, S.W. 

Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (near Christchurch) and Bluff. 
Specification, conditions, &c., at the office of the Superintendent of 
Electric Lines, G.P.O., Wellington, and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W., and also from Messrs. 
R. W. Cameron & Co., 23, South William-street, New York, and Mr. 
H. Stephenson Smith, 244, California-street, San Francisco, Cal. 
Tenders must state the name of the country in which the apparatus, 
&c., will be manufactured. 

The Calcutta Electric Supply Corpn. is prepared to receive 
tenders for supply, delivery and erection at their Cossipore station 
and sub-stations, CALCUTTA, of motor-generators, turbo-alternators 
and condensing plant. Copies of specifications, drawings and general 
conditions from the secretary (Mr. Francis В. Reeves), Salisbury 
House, London Wall, E.C., to whom tenders by 10 a.m. of Sept. 19. 


The Ministry of Public Works, Carro, require tenders for electrical 
installations and refrigerating plant for the lunatic asylum in course 
of construction at Khanka. Specifications from the Chief of the 
Administrative Service, Ministry of Public Works, Cairo. Stamped 
paper for tenders is obtainable from Mr. A. L. Webb, Westminster, 
S.W. "Tenders by noon Oct. 20. Legal domicile at Cairo is necessary 
in the case of this contract, and to obtain temporary domicile British 
firms must, before electing such domicile, formally advise the Consu- 
late at Cairo of intention to do so, formally authorise the Consulate 
on their behalf and inform the Consulate of the address to which 
documents should be forwarded. 

The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
боз is essential. Сору of specification (in French) may be seen at 


- 73, Basinghall-street, London, Е.С. 
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Tenders will be received by Tacuarembó (Uruguay) Municipality 
until 2 p.m. Sept. 30 for the equipment of electricity works and the 
supply of electric light at San FRUCTUOSO. 


NIJMEGEN (Holland) communal authorities want tenders by 


Sept. 16 for supply of tramcars. Particulars from the Gemeente- 
bestuur, Nijmegen. | 


Tenders are wanted by noon Oct. 31 for supply and erection of 
machinery, &c., for electricity supply and water supply systems for 
the town of BkNr-SovEF (Egypt) Particulars may be obtained 
from Mr. A. L. Webb, C.M.G., Queen Anne’s-chambers, London, 
S.W. Local representation is necessary. 


TENDERS RECEIVED AND ACCEPTED. 


Shoreditch Lighting committee obtained quotations from five 
firms for supplying a storage battery of 66 cells with a capacity of 
750 amperes for two hours and a battery switchboard panel (with 
instruments, switches, &c.), and they have provisionally accepted 
the lowest tender, that of the Electrical Power Storage Co., at £660 
and £25 for cable and connections. 


Dewsbury Council have accepted the tender of Cowans (Ltd.) 
for switehboard controlling panel and that of the Liverpool Electric 
Cable Co. for cable for coupling up the turbo-generator set to the 
switchboard. 

Keighley Council have accepted the tender of Babcock & Wilcox 
for supply and erection of a water-tube boiler with superheaters, 
Btokers and pipe work at £1,458. 


Zacariás Marioni y Hermano have secured the contraet for an 
electric installation for the Buenos Ayres Custom House at 249,402 
pesos (about £22,000). 

Salford Council have accepted the tender of Walter Scott (Ltd.) 


for the supply and delivery of 500 tons of steel tramway rails at 
£6. 16s. 6d. per ton. 


South Dublin Guardians have accepted the tender of the A. E.G. 
Electrical Co. (Manchester branch) for an electric lighting installa- 
tion at the Workhouse at £2,537. 4s. and £250 for maintenance for 
five years. 

Shoreditch Lighting committee have accepted the tender of 
Siemens Bros. & Co. for lead-covered papcr-insulated cables for the 
next five months’ requirements at following prices: 7/16, £58 per 
mile; 7/14, £73 per mile; 19/14, £147 per mile. (These prices were 
the lowest of five quotations.) 


Bournemouth Council have accepted tho tender of Wm. Griffiths 
& Со. for the supply of Belgian tramway rails at £2,904. 


Country House Lighting.—For putting in an electric light installa- 
tion at King's Newton Hall (near Melbourno), which is being re-built 
for Mr. Cecil Paget, the tender of the Melbourne & District Electric 
Light & Power Co. has been accepted. 


South African Contracts.—An order for electrical equipment for 
the new air compressor station of the new Modderfontein Gold 
Mining Co. has been placed with the British Westinghouse Co., and 
includes a number of 1,000 н.р. direct-2oupled three-phase induction 
motors. us > 

Messrs. Siemens Bros. & Co. have secured an order for 2,277 a.c. meters 
and the A. E.G. Electrical Со. an order for 88 d.c. electricity meters for 
Johannesburg Corporation. 

The A. E.G.4( Berlin) have secured a contract forthe supply ander: ction 
of generators and compressors for the new power station at Rosherville 
(Transvaal). | 

Storage Battery Contracts.—The D.P. Battery Co., of Bakewell, 
have concluded contracts for the supply of their batteries to the 
Councils of St. Annes-on-Sea and Naas (Kildare), the Chorlton Board 
of Guardians and for a number of private installations. The main- 
tenance of these batteries for terms of years has been undertaken 
by the company. 

‘he company have also secured orders for three batteries for South 
Africa for mining and other purposes. Specimen cells of their manufac- 
ture are being exhibited at the Buenos Aires exhibition by their agents 
(Меззтя. Milne, Makein y Cia) of that city. The company are open to 
appoint additional agencies in foreign countries where they are not 
already represented. 


Large Nuremberg Gas Engines for the Far East.—Messrs. Mitsu 
& Co., owners of some of the most important mines in Japan, includ- 
ing many large coal fields, having recognised the necessity of pro- 
ducing power at the cheapest rate, decided some time back to 
modernise the power station at their Miike mines. They have, 
therefore, installed two large Nuremberg gas engines of 3,200 B.H.P. 
each. for generating electricity. 

The order for these huge engines, which are to run on coke-oven gas, 
has been placed with the Maschinenfabrik Augsburg. Nürnberg A.G., of 
Nuremberg, Bavaria (whose Loncon office is at Caxton House, West- 
minster), This well-known firm (known in engineering circles as the 


“М.А.М.”) haue а high reputation as makers of the “ Nuremberg” gas 
engine, which has been supplied in all parts of the globe. The same firm 
have also installed some large gas engines in this country, among which 
may be mentioned those supplied to the Bargoed colliery (Wales). 
aggregating 6,000 B.H.P., and the gas engine plant of several thousand 


brake-horse-power at present being put in at the Normanby Park steel: 


works, near Scunthorpe. 

The Lilleshall Co., the M. A.N.'s licensees for the manufacture and sale 
of gas engines in this country, are also busy with the Nuremberg ga: 
engine, having supplied high power engines to the Barrow Hematite C». 
(Barrow-in-Furness). The Lilleshall Co. have recently secured order: 
from the United Alkali Co. (Widnes) and from Messrs. Albright & Wilwa 
(Oldbury) for large gas-engine plants. 


Sale by Auction.—Messrs, Fuller. Horsey, Sons & Cassell will sell 
by auction on Thursday, Sept. 22, at 11 a.m., on the premise. 
Mentmore-street, London Fields, N.E., the goodwill of the busines 
of the Foxcroft & Duncan Engincering Co. (Ltd.), including the 
patterns, drawings, &c., and also, in lots in detail, the engineers 
machine tools and stock, including lathes, milling and drilling 
machines, motors, dynamos, &c., and the stock of are lamp and other 
electrical fittings. Catalogues of the receiver, Mr. C. P. Oswald 
(Messrs. Bolton, Pitt & Breden), 140. Leadenhall-street, EC, 
Messrs. Thorp & Saunders, 79, Salisbury House, London-vall. E.C.. 
and of the auctioneers, 11, Billiter-square, Е.С. See advertisement, 


Plant for Sale.—Northampton Electric Light & Power (o, 
Northampton, advertise for sale two exhaust steim feed water 
heaters and two battery charging boosters. 


Patents Development.—The owners of patents No. 23,501/1894. 
relating to *‘ Improvements in vacuum table lighting.” and Na 
12,582/1902, relating to an '* Improved system of electric lighting." 
desire to negotiate with electrical engineers with the view of granting 
licences. Information from Messrs. Lloyd Wise & Co., 46, Lincolns 
Inn Fields, London, W.C. 


The proprietor of letters patent No. 28,542/1907, relating to 
** Electrical induction furnaces,” desires to enter into arrangements 
for exploiting same, Communications to Messrs, J. E. Evans- 
Jackson & Co., 19 and 20, Holborn Viaduct, London, К.С. 

The proprietors of patents No. 17.533/1908, for “ Improvements in 
electrical accumulators ” and No. 19,979/1904, for ** Improvements 
in magnetic wheels or electromagnetic motors,” desire to make 
arrangements for exploiting the same in this country. Applications 
to Messrs, Haseltine, Lake & Co., 7 and 8, Southampton-buildings, 
Chancery-lane, London, W.C. 

“А.Е.С. Zeitung." — The September number of this journal con- 
tains as a frontispiece an illustration of the single-phase locomotive 
being used on the Lotschherg Railway. Dr. Stern bezins a serial 
on the subject of the ‘ Distribution of Electrical Energy to 4 
Distance.” Other articles deal with * The Use of the Electrie Motor 
in Gas Works," * The Instrument Showrooms of the AEG and 
“ Wind Driven Electricity Works.” 


CATALOGUES, &o. 


G.E.C. Apparatus.—We have received from the General Flectré 
Co. а number of catalogues dealing respectively with electre bells 
and accessories, electric heating and cooking apparatus and measur: 
ing instruments, The catalogues describe in an exhaustive Way 
apparatus made by this Company under thee heads, and the lists 
should be in the hands of every one having anything to do with this 
class of work. 

ELECTRIC BELIS AND ACCESSORIES.— Messrs, Gent & Со. ol 
Leiccster, send us their latest catalogue which deals with such 
subjects as electric bells, indicators, pushes, contacts, wires batte 
and other similar apparatus. The catalogue is we'l illustrated and 
cach type of apparatus is accompanied by sufficieat description te 
make its method of working and purpose clear. 

WESTERN INTERPHONE AND PRIVATE LINE TELEPHONES.— Tli 
Western Electric Co. have issued a booklet dealing with prat 
telephone lines, such as may be used on inter-communication By 
or for domestie work generally. lt is of book size and is primarily 
intended for the use of contractors and practical electricians. 
can, if necessary, be provided with the name and addres of the 
contractor printed upon it. 

CLEAT CkniNG RosE.—Messrs, Loxley & Co. have issued à 
pamphlet giving details of their ** V. B." Cleat ceiling rose, fot whieh 
а number of advantages arc claimed. | 

BURGLAR ALARM.— The Adnil Electrical Со. have ready a deserit 
tion of their ** Blut ” patent burglar alarm which is worked electric: 
ally and is claimed to overcome all the disadvantages inherent 1А 
this type of apparatus. 

TRON AND STEEL PrPEs.—Mesars, J. Spencer, of Wednesbury. 
forward a price list of the tubes, pipes, &c., made by them. These 
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vary from quite small sizes up to tube poles suitable for tramway and 
arc lamp work. 


WaTER-TuBE Воп.Евз.— Messrs. Clarke, Chapman & Co. are 
issuing a pamphlet which sets out the various points and advantages 
of the Woodeson patent water-tube boiler, which is made by them. 


ELECTRICAL INSULATING MATERIALS.—Messrs. Meirowsky & Co. 
send a pamphlet dealing with various electrical insulating materials, 
including megohmite of various kinds, mica cloth and mica rubber 
and paper. This is made up into tubes, tape and insulating fittings 
generally, | 


Imports.— The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during August, 
1910, and (5) during the current year from Jan. 1 to Aug. 31, with 
the increases or decreases compared with the corresponding periods 
of 1909 :— 

Electrical machinery (a) £60,354 (increase £12.451), (b) £383,498 (in- 
crease £45,688): telegraph and telephone cables (а) £12,159 (increase 
£704). (b) 591.856 (increase £7,590); telegraph and telephone appa- 
ratus (а) £18,157 (increase £2,589), (b) £117,763 (decrease £2,846) ; other 
electrical wires and cables, rubber insulated (a) £17,683 (increase 
£8,242), (b) £138,078 (increase £75,889), with other insulations (a) 
£1,978 (decrease £1.614), (b) £10.338 (decrease £38,878): carbons (a) 
£12,212 (increase £3,745), (6) £90,428 (increase £5,128); glow lamps (a) 
£53,735 (increase £34,263), (b) £374,462 (increase £106,853); arc lamps 
and clectric searchlights (a) £256 (increase £20), (b) £2,281 (decrease 
£6,845); parts of are lamps and searchlights (other than carbons) 
(a) £8.208 (increase £2,832), (D) £48,400 (increase £9,685); primary and 
secondary batteries (a) £3,695 (increase £1,488), (4) £27,634 (decrease 
£1,659). Total of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, (а) £135,528 (increase £52,768), (b) 
£976,619 (increase £155,294). 

Exports.—The exports of electrical machinery. material, &c., (a) 
during August, 1910, and (^) during the current year from Jan. 1 to 
Aug. 3l. and the increases and decreases compared with the cor- 
responding periods of 1909, are as follows :— 

Electrical machinery (а) £135,082 (decrease £9.182), (b) £1.026,757 
(increase £52,269); telegraph and telephone cables (a) £437,723. (in- 
crease £393,590), (b) £1,467,816 (increase £900,810) : telegraph and tele. 
phone apparatus (a) £32,430 (increase £20,693), (5) £132,504 (decrease 
£92,617); other electrical wires and cables, rubber insulated (a) £60,286 
(increase £33,919), (5) £288,609 (increase £112,817), with other insulations 
(4) £40,053 (increase £18,171). (b) 209.999 (increase £12,794) ; carbons (а) 
41.846 (increase £083). (b) £11,707 (increase &5.656); glow lamps (а) 
£9.641 (increase £2.473). (b) 582.006 (increase £33,872); are lamps and 
searchlights (a) £3,156 (increase £1,620), (b) £14,178 (increase £731); parts 
of are lamps and searchlights (other than carbons) (a) £1,709 (increase 
£800), (b) £9,741 (decrease £121) ; primary and secondary batteries (а) 
£10,627 (increase £6.304). (b) £80,663 (increase £10,486). Total of elec. 
trical goods and apparatus, other than machinery and telegraph and 
telephone wire, (a) £640,347 (decrease £481,159), (6) £2,603,036 (increase 
£1,169,412). 

BANKRUPTCIES, LIQUIDATIONS, &c. 

At the London Bankruptcy Court last week the adjourned mecting 
of creditors of J. T. Murray (77, Gunterstone-road, W. Kensington, 
London) took place. Liabilities £3,212, assets £73. 

Debtor has been engaged in the negotiations in connection with the 
Scutari Tramways concession. The receiving order was made т May, 
1908, but proceedings have been adjourned from time to time to enable 
the scheme to be carried through. The meeting was again adjourned to 
March 1, 1911. | 

A third and final dividend (4s) is payable at 2, Clement's Inn, 
London, W.C., in the liquidation of Joseph Richmond & Co. (Ltd.), 
30, Kirhy-street, London, Е.С. 

The Clarence Engineering Co. (Ltd.) is being wound up voluntarily. 
Claims to the liquidator, Mr. J. В. Woodley, 39-41, Wood-street, 
Cheapside, London, Е.С, 

The liquidator (Mr. W. Allnatt, 5, Lime-street. London, E.C.) of 
the Empire Electric Light & Power Co, (Ltd.) has been released. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nore. —The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked ° are 
open for inspection 12 months after the date attached to them, 1] they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed. 

June 16, 1910. 
14.534 MaTHIESON. Contact device. : 
14,575 Возсы. Constructing maeneto-electric ignition machines for internai-ccmbustion 
eneines. (Date arrlied for, 19.2.09) *f 
14,583 Мокэ1з, ELLIsS & Murruy. Obtaining rapidly varying electric currents. 
Jure 17. 1910. 
14.625 ErgcTRIC & ОкьнаАЧСЕ ACCESSORIES Со. & COLLINS. Slow-motion devices for its? 
in connection with electric centroullers, starting switches and thc like. 
14.626 TavicR. Electric flament lamps. 
14,658 SotrATENCOw. Electromagnetic device. е | 2 


14,659 SorpATR"cOW. Printinz telecraphs. | А J 
14.672 Baker, EFlectricai transmission of phetoeraphe, drawings and the like. | 
14,080 Parsons & Law. Dynamo-electric machinery.® 

June 18, 1919. | 
14.743 В.Т.-Н. Со. (G.E. Co., U.S.) Alloys for use as electric resistance conductors. 
14,744 МАСғАКІ АМЕ. Electric transformers or converters. 


June 20, 1910 

14,773 TayLor. Limiting the flow of current on a short-circuit. 

14,775 Somers & Crowley. Secondary electric batteries. 

14,851 ADAMS Mro. Co. (Cutler Hammer Mfg. Со., U.S) Controllers for electiic 
motors. 

14,857 Popszus. Vapour electric apparatus. (Date applied for, 7/10/08, comprised in 
No. 22,827, dated 6/10.09.)* 

14.859 Presser. Electric welding process. (Date applied for, 20/9/09.)*t | 

14,862 & 14,863 ALLGEMEINE ELEKTRICITATS GEs. Dynamo-electric machines, (Ад- 
dition to No. 13,864/04. Date applied for, 21/6,09.)*t 


June 21, 1910. 
14.889 RicHMoND. Depolariser for galvanic batteries. 
14,912 WirkKiNSON. Electric heating apparatus. 
14,916 Conner & Peer CONNER T2LEPHONR Works. Telephone systems. 
14,918 Ми 5ѕом & Witson. Electric osci!lating systems. : E 
14,946 & 14,956 Арлмз МЕС. Co. (Cutler Hammer Mfg. Co., U.S) Controllers for 
electric motors. ° 
June 22, 1910. 
15.004 Тномѕом. Small or pocket electric lamps. 
15,018 Siemens Bros. Dynamo Works & NsseL. Arc lamps for use with searchlight 
projectors.* 
15,027 McLean. Supporting electric lamps and the like. 
15,031 Presser. Regulation of the welding heat in electric welding. (Addition to 
No. 14,859.10.)* | 
15,032 Presser. Connection for electric welding by continuous current and the use of 
condensers. (Addition to No. 14.859 10.)* 
15,033 Presser. Polarisation of fluid condensers in an electric welding apparatus. 
(Addition to No. 14,859/10.)* 
15,037 SwertserR & ELECTRIC SIGN & GENERAL ADVERTISING Co. Electric switch 


apraratus.* 
June 23, 1910. 
15,086 RipiNGS. Arc lamns. 
15,123 Porrs. Automatic telegraphic transmitters. (Date applied for, 29/6/09. Ccm- 
prised іп application No. 15,167, dated 29,6, 09.)* 
15,134 Reprup, Maeneto-ignition devices for internal-combustion engines. 
15,139 Hering. Electric furnaces. (Date applied for, 6/7/09.)** 
15,143 KrosrERMANH. Arclamps. (Date applied for, 26/6/09.)*f 
15,150 Encel. Electrical contact device. (Addition to No. 6,765/08. Date apzlied 
for, 23,6 99.)*f 
15.164 TuHoMsoN. Resisters of electric furnaces. (Date applied for, 1/9/09.)*t 
15.165 Тномзом. Revoluble or oscillatory electric furnaces. (Date aprlied for, 1/9/09.)*t 
15.166 Fir2GERALD. Electnc furnaces. (Date applied for, 1/9,09.)*t 
15,167, 15.168 & 15,169 THomson. Electric furnaces. 
15,170 No*rH. Alternating-current electric meters. 
15,180 Krucer. Pending filaments for electric incandescence lamps.® 


June 25, 1910. 
15.306 ORLING ё ORLING's TELEGRAPH INSTRUMENTS SYND. Electric transmitters. 
15,318 io ru Disinfecting device for telephone apparatus. (Date applied Юг, 
n H .) 
15,325 В.Т.-Н. Co. & PARK. Electric traction systems. 
June 27. 1910. 
15.343 SuirH & Larsen. Electric controllers. (Date applied for, 30,9,09.)*t 
15,365 GaRroRTH & BousriELD. Electric switches. 
15.388 THomas. Contro! of series- wound dvnamo-electric machines. 
15.414 Curistian. Trolley poles in overhead electric traction systems.* 
15,415 Axt.-Ges Brown, Boveri, ET Cie. Voltage reculation of dynamo-electric 
altenating current machinery. (Date applied for, 10;7/09.)*t 
15,417 KourER. Alternating current solenoids. (Date appled for, 17/9/09. Com- 
pnsedin Application No. 21,249. dated 17:9 99.)* 
15.422 Money.  Electro-magnetic apparatus for the transmission of power. 
15.423 Newton. Constant voltaee generators. 
15.424 Harrison. Electric incandescent lamps. 
15.425 PRITCHETT. Accumulator Бохез. ® 
15,426 ALLGEMEINE ELextricitats-Ges. Control of dynamo-electric machines. (Date 
applied for, 28/6/09) *t 
June 28, 1910. 
15,448 O'Hara. Sanitary telephone mouthpieces. * 
15.482 WINTERHALDER. Cut-out switches.* 
15,497 GarrETTI. Production of continuous wave trains by means of primary spark 
circuits. (Date applied for, 29 6'09.)*t 
15,548 TuoMrsoN. Controller regulators for electric motors.* 
15,564 Moore. Electrical switches oerated by a vehicle passing along a railway. 


June 29. 1910. 

15,574 BisHop. Locking nuts on insulator attachments of telegraph poles and for other 
like uses. 

15.587 HoreEcH. Dynamo-electric machinery. 

15,618 Anorrson, Russet: & Ray. Systems for the distribution of electric energy. 
(Addition to No. 21.219.09.)* 

15.619 Lampot. Automatic electric recording devices. * 

15,621 Skaupy. Manufacture of electric metal filament lamps. (Date applied for, 
6 12 99.)*t 

15,625 Minctey & VANDERVELL. Dynamc-elcctric machinery. (Addition to No. 
16.447 09.) 

15,664 SEFrON-]oNES. (Раш Prevot, France.) Electrolytic copper process. 


June 30, 1910. f 

15.684 Dean. Armoured or protected electric switches and fuses, 

15.692 Lenz. Apparatus in wireless telegraphy, for detecting the direction of trans- 
mitting station from receiving station. | 

15.710 Quint. Enclosed electric lamps of the inverted type. 

15.731 CHAMPION, Electnc-junction boxes and similar or other chambers. 

15,734 Montacna. Telegraphic and telephonic transmission of pictures. 
for. 6/1109.) *t 

15,744 Societe pes ETABLISSEMENTS Слимомт. Energy relays. (Date applied for, 
30 5.10.)*t 

15,753 ALLGEMEINE ELeKTRICITATS-GEs. Dynamo-electric machines. (Date applied 
for, 1;7;09.)*f 


(Date applied 


July 1, 1910. 
15.770 Carter. Dynamo-electric machines. 
15,789 PEcuiN. Cup insulator with centrifugal contacts for arc lan. p..* 
15,792 Bowyer & ANCHOR CABLE Co. Providing electric conductors with an identifying 
covering. 
15.807 Jannus Arc LAMP AND ErgcTRIC Co. & Jones. Arclamns.. 
15,836 MaHoney. Braking systems for electric motor-driven vehicles. (Date applied 
for, 297 Q9.*t 
15,837 RosENTHAL. Transmitter for submarine telegraphy and telephony. (Date 
applied for, 8/7;99.)*t | 
July 2, 1910. 
15,862 Hore. Fusible cut-outs for controlling electric circuits. | 
15,865 Зомете ANONYME Forces ре BELLECOURT. Воғіеѕ for the rolling-stock of 
railways and tramways. (Date applied for, 11/4/10.)*t 
15.873 Вомамокв & Cossor. High-tension electrical condenser. | 
15,879 и. Manufacture of electric metal filament lamps. (Date applied for 
21;1;10.)*f OS, av. Re ck 3 t 
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SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATIONS, 

2014 Wuitins. Crossings for tramway rails and the like. (Post-dated 26,8/09.) 

5.777 Beut & Pretts. Electrically heating air and other media. 

9.242 HENwoOD. ~ Optical electromagnetic speed-indicators. 

11,956 WALKER. Dynamo-electric machines. 

13.509 Witson & Witson. Spark coils. (Coenate application, 28,699/09.) 

15.590 Donovan. Electric starting and regulating switches. 

13,842 Ripincs. Arc lamps. 

13.961 В.Т.-Н. Со. (С.Е. Co.. U.S.) Electric heating devices. 

14.352 Сохо: & REvROLLE & Co. Protective arrangements for electrical current dis- 
tribution systems. 

14.763 LamMKIN & Nunwick. Holders for incandescence electric lamps. 

14,873 Hornen. Electric clecks. 

14.980 FassitER. Rectification of alternating electric currents and devices for use therein. 

15.273 вісн. Suspension cables or supports. 

15.287 Jounson & PHitups & Brockie. Magazine electric arc lamps. 

15441 Verity's & Pirxin. Construction of quick make and break electrical switch. 

16.558 Lane. (" Polyfrequenz " Elektricitots-Ges ) Producine electrical oscillatiors. 

16.607 CHETWYND. Кем & JAMES Утв (Ltp.) & Ставк. Portable magnetic 
compasses. (Addition to No. 2!.634/08.) 

16.649 West. Quick make and break electric switches. 

17,564 В.Т.-Н. Со. (С.Е. Co., U.S.) Rotary electric converters, 

17,563 MaGaiora & SrxcLair. Electric motors. 

19.465 DE STEFANO. Elsctro-magnétic devica, (Date applied for, 26/8/08.) 

21.021 HIGHFIELD. Installation of clectrical conductors. 

21.480 В.Т.-Н. Co. (С.Е. Co., US) Electrolytic condensers. 

21,526 WaTKINS. Insulator for supporting the current rails of electric railways and 
tramways. 

21,564 Royce. Electric heaters. 

21,649 PENET & TUDOR AccuMULATOR Co. Jointing of rails for tramways and the 
ike. 

22,029 Denergaz. Socket and plug for electric lamps and other apparatus utilising 
electric current. 

22,458 Krause. Metal filament lamps having filament carriers arranged elasticaily. 
(Date applied for, 10,6/09.) 

23,429 MUIRHEAD & MuiRHEAD & Со. Electric telegraphy. 

24,134 MANDEFS. Production of continuously maintained and sustained oscillations of 
electricity. 

26.444 MITCHELL & DuDsEON. Means for supporting overhead electric wires and cables. 

26,570 Denny, Electric tumbler switches. "04. 

26.705 KortTING & MATHIESEN AKr.-GEs,  Arclamps. (Date applied for. 23/11/28.) 

29.026 VAN RADEN, Electrical ignition apparatus for internal-combustion engines. 

29481 FEssENDEN. Wireless electric signalling. (Date apclied for, 11/2/09.) 

29.804 Вт сѕ. Automatic telephone exchanges. 

30,093 ici Coin-freed mechanism for electricity meters. (Date applied for, 

3,6/09.) 


ELECTRIC CONSTRUCTION CO. (LTD.)—-Ruturn dated July 28 gives 
capital as £400,000 in 150,000 preference and 50,000 ordinary shares of 
£2 each. 112,100 ordinary and 31,390 preference shares taken up. 
£2 per share called up on 2,100 ordinary and 18,245 preference. 
£40,690 paid. £246,290 considered as paid on 110,000 ordinary and 
13,145 preference. Mortgages and charges, £210,000. 

MADRAS ELECTRIC SUPPLY OORPN. (LTD.)— Return to Aug. 3 gives 
capital as £400,000 in £5 shares. 60,000 shares taken up. £300,000 
paid. Mortgages and charges, nil. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.) — The capital in return 
dated Aug. 2 is £1,000,000 in 150,000 ordinary, 40,000 preference and 
10,000 unissued shares of £5 each. 150,000 ordinary and 40,000 pre. 
ference shares taken up. £5 per share called up on 134,000 ordinary 
and 40,000 preference. £870,000 paid. £80,000 considered as paid on 
16,000 ordinary shares, Mortgages and charges, £390,000. 


MORTGAGES AND CHARGES. 


F. BURKS & CO. (LTD.)—Issue on July 8 of £480 debentures, part of 
a series of which particulars have already been filed. 

WILLIAM COATES & SON (LTD.)— Deposit of deeds on Aug. 19 securing 
all monies due to and to accrue from the company to holders, charged 
on premises in Castle-street, Belfast. 

IMPERIAL LAMP WORKS (BRIMSDOWN) (LTD.)— Issue on Aug. 18 of 
£25,000 debentures, part of a series of which particulars have already 
been tiled. 

VAN RADEN & CO. (LTD.)—Mortgage, dated Aug. 15, to secure 


£1,850, charged on freehold factory, land and premises at Coventry. 
Holder, C. W. Hill. 


CITY NOTES. 


Е үтисе 


MEMORANDA (Sept. 8).—Bank rate 3 per cent. (since June 9, 1910) 
Price of silver, 2434. per oz. Consols 803 —80} for money ; 801—801 
for account. Consols Pay Day. Oct. 5; Stock and Shares Continua- 
tion Days,Sept. 15 and 27; Тіскеб Days, Sept. 14 and 28; Pay Days, 
Sept. 15 and 29; Mining Shares Carry Over Day, Sept. 12 

Prices or METALs (London).—Copper, cash, 55}; three months, 
564. Lead, English, 129-15; foreign, 12\—12. Spelter, 22 —22t 
Tin, English, 1564—1574; foreign cash, 166 ; three months, 1578. Iros, 
Cleveland, cash, 49/6, three months, 50/3. 


1910 SPECIFICATIONS. 
350 Krause. Metal filament lamps having filament carriers arranged elastically. 
(Date applied for, 7/7/09, originally included in No. 22,458;99.) 
722 FaegreiL. Electric motor power transmission. 
1.428 SigMENS Bros. & Со. (Siemens & Halske Akt.-Ges.) Damped electrical relays. 
1,482 Jackson & ScHEIBE. Control apparatus for vapour electric rectifiers. (Date 
applied for, 21/1/09.) 
2.377 \УМимлмз & Tortorice. Railway rail joints 
2504 HI*TERMANN, Cross tie or sleeper for railway rails. 
3.578 Dutton & McKenzie & HoLLAND (Ltp.) Signalling and interlocking for railways 
and tramways. (Addition to No. 784.09.) 
5917 Siemens & HALSKE Axt.-Ges. Rectifier for high-tencion alternating currents. 
(Date applied for, 28/5,09.) 
6,125 SIEMENS Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) 
of electric trequency converters. | 
6,468 Morris & BasrBRT. Overhead runways, 


Regulation 


AMALGAMATION OF CANADIAN ELECTRICAL COMPANIE?.—It is 
announced that the Montreal Street Railway Co. and the Canadian 
Power Co. have been amalgamated. The new company will have & 
capital of $60,000,000. 

CANADIAN] GENERAL ELECTRIC CO.—A dividend of 1} per cent. has 
been declared on the common stock for the quarter ending 30th inst. 


DAVIS & TIMMINS (LTD.)J— An interim dividend of 6 per cent. on 
the ordinary shares. , for tle half-year ended June 30 has been declared. 

STOCK EXCHANGK NOTICES.—The Stock Exchange committee have 
appointed Sept. 9 a special settling day in scrip, fully and partly paid. for 
£300,000 6 per cent. Government guaranteed loan of the Electric Light 4 
Power Со. of Cochabamba. The committee have been asked to grant 
quotations to a further issue of £50 000 41 рог cent. first mortgage pret 
lien gold bonds of £100 each of the Montreal Water d Power Co., £200.00 
5 per cent. first mortgage debentures (in lieu of the scrip) of Vera Cri: 
Electric Light, Power d: Traction (Ltd.), and a further issue of £200,000 
4} per cent. perpetual consolidated debenture stock of the Wimpy 
Electric Railway Co. 

YORKSHIRE ELECTRIC POWER CO.—At the meeting on Tuesday the 
chairman (Mr. A. G. Lupton) said that it was interesting to compare the 
past half-year with the corresponding half-year of 1903. In the two 
years the total receipts for the six months had increased from £5.98 to 
£16,675, and the gross profit had grown from £1,249 to £4.950. It was 
to the increasing ratio of profit to revenue that they looked to put the 
company on a dividend basis. Supply had been given for several months 
to a large colliery in Castleford for hauling. pumping, ventilating, light. 
ing, &c. Negotiations were proceeding with colliery proprietors both in 
that and other portions of the company's area, and they anticipated 4 
largely increased demand for these purposes in the near future. Castle 
ford was also providing a number of other customers anxious for thelr 
supply. An overhead line was being carried to the western portion Е 
their area from Brighouse to Sowerby Bridge, where the Distribution 
Company was being pressed for a supply, and where some important 
contracts had already been made, including a considerable supply te * 
large cotton mill now being built there. A further extension was also 
being proceeded with in the vicinity of Barnsley, where a large colliery 
would shortly be taking energy. During the half-year further connec- 
tions had been made to the mains laid or erected before the present 
year. In the case of a large mill in the Dewsbury district, owing t9 the 
total collapse of one of the main mill engines the company had been 
called upon for an emergency supply. The damage was so considerable 
that many months would have elapsed before the engine could have 
been repaired or renewed. but a partial supply was given within à few 
hours, and some hundreds of horse-power of motors were connected, 
and the whole mill running as before in less than a fortnight, greatly to 
the relief of both employers and workpeople, 


NEW COMPANIES, STATUTORY, RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


GEORGE HILL & СО. (LTD.) (111,525.) — Reg. Aug. 30, capital £4,000 
in £1 shares, to take over the business carried on by George Hill & 
Co., Manchester, and to carry on the business of electricians, engi- 
neers, manufacturers, &c. Private company. First directors, А. В. 
Walmsley, А. К. Walmsley and К. Barron. Reg. office, 12, Cornbrook 
Park-road, Manchester. 


SWANN GARLAND (LTD.) (111,606.)]— Reg. Sept. 3, capital £5,000 
in £1 shares, to carry on the business of manufacturers of and dealers 
in art metal work, electric light fittings, stove grates, fenders, &c. 
Private company. First directors, T, Swann Garland (permanent 
managing director, subject to holding 500 shares) and M. D. Cooke. 

UNITED LIGHTING & MAINTENANCE CO. (LTD.) (111,517 )— Reg. 
Aug. 29, capital £2,000 in £1 shares, to take over the business of elec- 
tricians, &c, carried on by 8. Mundler as the National Lighting: Co. 
Private company. First directors, M. Kaiser, S. Mundler and J. W. 
May. Reg. офсе, 35, Cock-lane, London, E.C. 

WILLIAM Н. SAYE t & CO. (LTD.) (111,590) — Reg. Sept. 2, capital 
£500 in 10а. shares, to take over the business of an electrical and 
mechanical London and export merchant carried on as W. H. Sayer & 
Co. Private company. W. Н. Sayer is first director. Reg. оћсе, 
10, New-street, Bishopsgate, London, Е.С. 


W. У. WAITE & СО. (LTD.) (111,537.) — Reg. Aug. 30, capitel £1,000 
in £1 shares, to carry on the business of electrical, mechanical, 
hydraulic, civil, railway, consulting and general engineers, agents, 
&c. Private company. First directors, W. Waite, C. P. Waite and 
W. V. Waite (managing director). 


STATUTORY RETURNS. 


CHILI TELEPHONE CO. (LTD.)—According to return dated July 28 
capitalis £250,000 in £5 shares. 44,000 shares taken up. £220,000 
paid. Mortgages and charges, nil. 

CHILIAN ELECTRIC TRAMWAY & LIGHT CO. (LTD.)— In return dated 
July 21 capital із £1,150,000 in 500,000 ordinary апа 650,000 preference 
shares of £l each. All shares taken up. £650,000 paid on the pre- 


ference. £500,000 considered as paid on the ordinary. Mortg: 
and charges, £433,400, p ary. Mortgages 
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Cin, (a) 

3 LII | 8 6 

) зв Aberdeen Corporation ....| Aug. 31 1481 + 70 | 13 20,510 |- 262 

та Агапе ........ 6..0. о.о. 6 212 | — 35 34 7,375 + 23 
Antio Атей ле eeovesesece Sept. 44,075 + 8,885 35 1,543,742 + 181,283 
MT н OD еее | 302 | — li| 16 6,817 |+ 274 

daly puse ооо рее ос озоое Aug. 26 207 + 2 34 5,905 + 18] { 

" a НЕ a v т » 20 305 | + 40 | 34 9,228 |+ 1,346 
ei аа vs 5." 31 1,046 | + 105 | 35 28,728 |+ 1,429 
=. m ор оп zm AE 3| 6,565 | + 251| 22 | 149,667 |+ 1,659 

та eum па ....| Aug. n 878 | + 18| 33 8,088 |+ 375 

nn Blackpool and Fleetwood | Sept. 31 1,42 | — е 

ир Bolton Согрогаоп........ „ 4) 2475 | + 100| 23 | 5408 — “ia 

фе Bombay е ug. 5 2.522 | + 166 | 31 ; + 6139 

— pours et heel ool on.. » 31 2,262 | — 21 | 22 44,453 |+ 3,991 

+ Brighton СогрогаНоп......| Sept. 4 | 1,273 |+ ^ 55| 525 | 24379 |— 

; Bristol Trams & Card age | „ 2 6,314 | + 34| 9 + 3,094 
. ey ог! ON ...... б 1,198 | — 54 9 11,511 |— 95 
pure богрога OM ......| „ 4 269 | + a 22 615] |— 12 

ury ration ........| „ 4 1,223 | + $22 26, = 404 
да: eddie lt ee... T 3 «58, to wale 076 9 58479,7312 |+ R35.129 
АО № я e Ж A 

кн соосососооооооав о о ug. 6 5 — 10 34 3.186 + 134 

7 enne) quor Казаў R ept. 7 t + 236 9 46,860 i+ 2,661 
City & South London Rly 2 4| 292m | x 3| 9| 29.727 |+ 1027 
Gity of Birmingham ......| Aug 26| 28721 209 | 3 27552 |t ,20 

14 Colchester Corpora Hon duds hi 31 228 + 25 - ue V Sci | 

n k Electric Trams Со.....| Sept. 1 519 | + 13| 45 | 17,118 |+ Т 

,.  Devonport& Dist. Trams .. Aug. 26 | `462 | + ^ 78| 34 | 14404 |+ Tess | 

5 Ваа tuan Railway v 3| del Я %| 9 [f 12 

1 — Dublin United Кы I EP m b E „10 
Dudley-Stourbridge ......| Aug. 26 | 1.008 + ts] a4 Е B 
East H срога сар тооно г Sept 3 А mem 27 $15 9,083 + 283 
ExeterCorporadon:.......| м 22| "8 |t 578 
Gateshead & Dist. Trams ..| Aug. 26 989 | — 5] 34 '820 = p 
Glasgow трой е Sept. 3| 17,914 | + 893 14 239,040 |+ 12,149 
GloucesterCorpm......:.| Aug a| s I 10) 35 | 4109 j- 253 
Gravesend-Northfleet...... » 26 233 | — 16 | 34 7102 |- | 5 

.  GreatNorthern & City Rly.| Sept. 3| 13281 + — 74 | 9 | 10597 |t 399 

з Greenock & Port Glasgow ..| Aug. 26 720 | + 53 | 34 21,487 |+ 2,844 

i artlepool Tramways .... „ 26 301 |+ 25] 34 3,512 |+ 529 

i Hasin Elec. Trams Co. ..| Szpt 1 oo a 2 | 13,018 |+ 94 

(d оогооаоо о ГУ , =e › $79,2)1 

Ud а а Согра, ece| » 3] 1,713 14 77 | 23 39,702 M $0 

Шота рле бова т 9| 289 |t MS | 72 | 60508 + 345 

o pewien Corporation е. Аше Sh] Milo 2) 2 | 2399 |- “iss 

; . Isle of Thanet Co. ........| >E 705 | 120122) 1028 |+ эм 

me ine e "зе зо» a 3 1,705 | + 139 |46 30,178 |+ 1.850 
elghley Gorporation......| 505 20 iéit 3|2 dom iL 238 
Kidderminster & District .. Е res ` 26 TERN 2| 34 $659 |+ o 
Kilmarnock Corporation . Se 3 ее 3852 t 107 

í Dire Trams Co. | Sept. 152 | + 14] 16 2,546 + 70 

: : onc o ЫН ug. 31 1,242 | — 77 | 35 45,775 |— 671 

Согрога Noe ЕЕС zm St x 215 | + 8| 34 5,744 |— 211 
Lacer corporation... Pe 3| 208 + 204) 22 | 159856 |+ 5021 
tose Ser n Sj aajt R i| io fe 7u 

| Mele Се Rb Aug. 27 11,001 | + 183 | 34 | 379,466 |+ 13827 

| „Шап dudo IwynBa зр 2 ‚1,428 | + 49 10 14,845 |+ 58 

i ndon County Counci Aug. 24 Е Же ткн ыз 

ndon Elec. Ry. Со..... se Sept. 3 107780 M Ern Me t 739 T ici 

К * ) — $ 

Lowestoft sessi "V. 2| ө - ву 25 | 254% [+ 9463 
Maidstone Corporation .... " 3 "193 27 Е 
Ы oe е 16 22 4,103 252 
' менег а » 3 | 15,333 | + 465 | 22 | 345,957 5,866 
| Merthyr аа. Aug = gee + 18 9 ,480 254 
Metropolitan Dist. Railway..| Sept. 3 o4 + P i BED 5 e 
Metropolitan Elec. Trams .. Aug. 26 | 7,884 + 1,311 | 34 | 253,033 43,950 
Nelson Corporation........ Se 3l b ТЕТ o5 
ewcastle-on-Tyne Corp. | >" 3 Кыны 22 d 103 
Newport (Mon.) .......... „ 8 9531 т. ES ee ТӨЗҮ LU 
Northampton Corporation. . i. 02 502 Н 9 22 11338 ү? 
Oldham, Ashton & Hyde ..| Aur, 26 6 i T. 49 
Oldham Corporation ... Spt. 4 ENG AE- 15920 е 
Perth (N.B.) Corporation * AU EK А вн э Т Toi KOLT 
Perth (W.A. ) Elec. Trams | S 183| + 15] §15 | 2,845 і 
Peterborough ............ Tu 1 34 "о 
Portsmouth Corporation ‚.| Sopt. 2 E 2 eee 56 
Potteries ..... 2 S33 | + 6| 22 50,133 1,697 
Preston Corporation ...... zd Ве al [ces 99.228 935 
ори Corporation: ‘ A al 6 i5 E s 22 зв js Sees 

а ыр ү | z. E 8,06 49 

: pun Coin: ИШ Аш 28 | 4902) + 323 022 106465 |+ 1,462 

.. . Sheffield Corporation ...... S:pt 4 6 р: ДЖ AE уң 4 

ie Singapore Trams........ 3 ; DL 139,235 |+ 8171 

: South Metropolitan... us AZ 26 $10,270 | + $421 9 $80.720 | + $7,443 

y South Stafs..............| , 26 892 р  17| 94 | 28349 |t 1,207 

* Southend Corporation | ON ч 31 со ова 29.229. н 120 

i Southport Tramways ..... : ч 26 SE + l " em 15,059 |+ 1,467 

¥ — Stalyb'dge,Hyde,&c.,]Jt.Bd. | Sept. 3 726 | — l ма |+ Е 

,- Sunderland Corporation. 4 E о 

O° боп S. 1,335 + 100, 23 26960 |— 198 
underland District ......| Aug, 3l 48 

4 Жапса Tram 1. 2 9| + 13 | 44 18,937 |— 1,348 

« — Swindon Corporation ......| , 31 gr т "ed 2 us E э, 

| BUNTON ................ ‚ 26 — { 

>, Tynemouth and District. . 26 482 9 M 222: |t a 

9, Tyneside Trams Со. » i d es zoo b. аз 

" wx : ч 453 + 15| 9 4.602 |+ 335 

Я Wales y District Council -.| Sept. `3 1,017 | + 39| §22 22,121 |+ 103 

ү ll Corporation ......| „ 3 923 | + 22| 35 18,763 12 

+ . Warrington Corporation... (1 397 | + 24| 22 + i 

Pi æt Ham Corporation . Au 25 2,451 259 |} re 

P eston-super-Mare ve 8. 52 i + 163] 21 52,633 |+ 2,136 

Ё olverhampton Со. ...... ” Е и е оз 86 

fy; olverham ton Со еоове LI 26 464 + 32 34 ,535 + 31 1 

^ W p гри. .... ,, 2 a + 121 A n ь 

г | оеееветәеевөоее е «+ > | 9.684 + 173 

| iru Wi ams: sop | ый- 4| 3 | dus 01-а 

: PES Woollen District! Aug, 26 10600; + 8 34 33,534 (+ 2, 790 | 
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[ELECTRICAL ‘COMPANIES’ SHARE LIST. 


6 
st. | 43 b. Stock (red.) 4/2 6| уа уше | 1023) -- 
449 Do. 4j per Cent. Deb. Stock (г vsesss| 101 —I 4 an, July ee 
5 Ws ee & шп се Sup. Ord. .. 61—71 690 | March.... д .. 
3/6 | Ро. e er Cent. Pref.. e| 61—74 |415 О | Маг, Sept | «| ›. 
St. | 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stock! 99 —102 | 318 0 | June Dec | ..|.. 
5 2/6 | Charing Cross (W. End & City) EL Sup. Со. 31 6 5 6| Feb, Aug Ө 
5| 2/3 | Do. 44 per Cent. Pref. ................ 44—4 4 15 O| Feb, Aug | e | oo 
St. | 4% per Cent. Deb. Stock (red) ......| 97 —99 | 4.1 0| Jan July | - “9 
St. | 44% | Do. 4 per Cent. Deo. Stock (red.) ... 101 —103 14 7 0 . ee 
5 2/3 | Do. City Undertaking 44% Cum. Pref. 3114 5 9 6| Jan, July | «| es 
$ 2/6 | chelsea Electric Supply Ord.......... Pis. apa 5 4 6! Магсћ.... 1 s | eo 
St | 44% | Do. 4$ рег Cent. eb. Stock (red.) ......| 97 —101 | 4 9 0 | June, Dee | ..| ve 
10| 6/0 | City of aon Electric Lighting Ord. . 111—118 | 6 9 0! Feb, Aug | 111 lis, 
10 Do. 6 per Cent. Cum. Pref. ............| 114—1 4:58 О! Jan, Juy | И .. 
St. | 59 Do. hie! Cent. Deb. Stock (гед.).. $20 —124 14 О 6 | June, Dec | .. oe 
St. % 209. 44 per Cent. 2nd ae Stock тей). 391—1021| 4 7 6 an, July ғә ve 
9... | County of Durham Elec. P. D. Ord. 14—2 ЭҢ pril, Oct | «+ | «o 
5 5% Do. `5 per Cent. non Cum. Pref. ...| 2—3 714 0! April, Oct | *« | oe 
10] 4 County of London Elec. Supply Ord. ...... 7—7 6 7 6| Feb, Aug | .. | os 
10| 6/0 | Do. брег Cent. Cum. Pref. ....... | I0j—11 |5 9 O| MarSept | .. ; 
St.) 43% | Do. 4$ рег Cent. Deb Stock (red.) ..... 041—107} 4 3 © an, July du . 
St | 4%] Do. Second Deb. Stock ............ —103 | 4 7 6 ay, Nov . ve 
5| 3/6 | Folkestone Electricity бау Co. Ord. .... 41—4 |515 O0 | April, Oct wd Sea 
$ 2/6 e 5 per Cent. Cum. Pref. оосооввохоов 5 —5i 4 11 0 Mar, Sept [ES ee 
St. te Do. 4} Ist Deb. Stock ure) ececccc6602099 99 — 102 4 8 6 Feb, Aug ee ee 
5) 4/6 | Hove Electric Lighting Ord а: Да 7—7} |5 9 0 | Арі, Ос | 74| .. 
5| 4 Kensizgton & Knightsbridge Ord.. 61—7 5 6 9 | Feb, Aug P NEM 
5| 69; per Cent. Ist Pref. «эз 5—6 4 18 0 | Jan, July oe ce 
St. | 4% 4 per Cent. Deb. Stock (red.)........ 93 —95 |4 4 0 Ка SENE 
St. | 49% | Kensington & Kngtbg. Co. & Notting Hiii 
Co. (Joint Station) 4%, Deb. Stock (red.) ..| 97 —100 | 4 0 0 | April, Oct oe T 
St. | 449% Kent Elec. Power Co. Irred Deb. Stk....... 8: —85 |5 6 0 jan, uly | «| oe 
3| 1/23 | London Electric Supply Ord. ............| 1$£—2 4 10 0 ar, Sept e d 
5| 3/0 | tDo. 6 per Cent. Pref........ по 41—54 1515 6 | Mar, etile caka 
St. | 4% | Do. 4 рег Cent. Ist Mort. Deb.........-- —92 |4 70| Jan, July p 
5 2/0 Metropolitan Electric Sup. Ord. ..... VER 31—3] |613 3 рі), Oct | 3% А 
5| 2/3 | Do. 4 per Cent. Cum. РгеЁ............. 4—4} |5 0 O! Jan, July V NM 
St. |4 % Do. 4f per Cent. Deb. Stock Ist Mort....| 102 —105 | 4 5 0 | June, Dec | 103 | „ 
St. | 3 2 Do. 3} rer Cent. Mort. Deb. Stock (red.) 82—85 1426 Jan, July | .. | oe 
100| 414? | Midland Elec. Corp. for P. D. 1st Mort. Deb. 954—973 | 4 12 6 | hs Dec | «- | ee 
$| 1/6 | Newcastle Elec. Supply Ord............ eer 3—4} | 411 0 | Feb, Aug ss 4$ 
5| 5% | Do. 5 per Cent. поп Cum. Pref. ...| 41—46 |5 2 6! Feb, Aug Ра ux 
100| 44%| Do. 44 per Cent. Ist Mort. Deb. ........ 100 —102 14 8 0 | Jan, July | -- | oe 
100) 5% | North Metro. Elec. Power Sup. 5 Morts.....| :20 —102 | 4 18 0 .. "M ев 
10 6/0 Notting Hill Electric Ord.............. ...| 12—13 |6 00| March .. n к 
9| 4/6 | Oxford Electric Ord. .................... 6—4 | 5 2 O | March.. dl abs 
5| 5/0 | St. James’ & Pall Mall Elec. Ord........... 171—8} |6 2 3) Feb, Aug | ·. | oe 
stats | Be ыо Deb: Suck realy 11112 dis diee iM eed un 
и рег е еа.)...... —86 an, Ju ае ay 
5|`.. | Smithfield Markets Electric Sup. Ord....... 1р2 к ee + 
5| 4/0 | South London Electric Supply Ord......... 21—3 6 4 6 | April .. в Das 
St| 5% | Do 5% Ist Mort. Stock (red.).......... 99 —102| 4 18 9 : | s 
| v3 Sauri Me rori ae Lt. E Power Ord =} с. с „БА mio 
0/8 о. рег n um. e evnene 1 аф 6 13 9 Fet, Aug x os 
St. | 449% | Do. 4j Ist Deb. Stock (гей.)............ 98-101 4 90 April, Oct |. И 
5] 2/6 | Urban Electric Supply Ord. .............. 4—1 m April, Oct | .. { +e 
$] 2/6 Оо. 5 рег Cent. Cum. Pref. ............ 2—2 | m April, Oct da vx 
St. 4% Ро. 4$ per Cent. Ist Mort. Deb. ... 79—81 | 5 1! O ! April, Oct |. .. Es 
5| 5/0 | Westminster Elec. Sup. Ord............... 8 —8i | 517 9 ar, Sep: 8? E 
S| 2/3 | Do. 4 per Cent. Cum. Pref...... errr 5—5 14 2 0| Jan, July | Sàl .. 
Electric Railways and Tramways. 
l| .. | Bath Elec. Trams Pref. Ога............... ti —й SOL April +... | ee | +. 
1| 0/6 | Do. 5 per Cent. Cum. Pref. ............ #—i 612 9) Jan, July | | e 
St. |4 % | Do 4+ 1st Mort. Deb. Stock (гей.))...... 82 —8 5 5 Q April Ось | -- | « 
St. 4 р | B'ham & Midland Trams 4$ Ist Deb. Stock.| 89 —83 / 5 в ё | Jan, July | ..|.. 
10] 6% | Bristol Tramways & Carria о Ua SAY 6—6} 9 4 0 Feb, Aug es эъ 
10| 4% | Do Сит. Pref. (fully paid) ............ 74—71 |5 8 6 з шө! уу 
St. 4% Do. 4 рег Cent. Debs. ................ 100 —101 |319 9| Feb, Aug ds Vs 
10| .. | British Electric Traction Ord. ............ Ё —1 e June, Dec 1 i 
10) ., Do. 6 рег Cent. Cum. Pref. ............ | E —9 ..  . Feb, Aug eil 2% 
St. 5% | Do. Sper Cent. Perpetual Debs......... | 89 93 |5 6 &- April, Oct | 88! .. 
St. 44% Do. 4$ per Cent. 2nd Deb. Stack........ | 79 —75 6 0 0 May, Nov а" уа 
St. 3% Central London Ordinary Stock .......... 63 —65 412 ó| Feb, Aug | 64% .. 
St. | 492 | Do. 4 рег Cent. Pref. Stock ............ 64 —E6 414 о! Feb, Aug | 55i .. 
| St. | 2% Do. Deferred Stock .................. а О .... ox ius 
100; 4% | Do. 4 рег Cent. ОеЬз.................. 100 —102 318 6- Jan, July Dip 
51 2/6 | City of Birmingham Trams, 5 % Cam. Pref. 44—54 (415 Oi Арі, Oct} .. .. 
100; 4% | Do 4 per Cent. Ist Mort. Debs. ........ 98 —:22/3 18 0 April, Oct | .. Га: 
St. | 1194 | City, & South London Rly. Con. Ord. 271—868 5 5 0 Feb, Aug | 28% 28 
St. | 5% Do. 5 рег cent. Perp. Pref. (1891) ...... 105 —19? | 413 6 Feb, Aug P 
St. | 59; Do. 11890) «siste EV x heu RACE Ca 102 —194 | 416 O Feb, Aug 1024) ш 
5%. à? Do: (1901) s be RE CEU IRR 93 —102 | 4 18 O| Feb, Aug |gi0lg 101 
St. | 59; Do. (1903) ЕИ ты 98 —101 | 4 !9 0 | Feb, Aug b 
St. | 457 | Do. 4 per Cent. Perpetual Debs......... 93 —1931 | 313 0 ! May, Nov | 100} 100 
10 6/0 | Dublin United Trams. 6 г Cent. Pref..... 121—131 | 4 6 6 | Feb, Aue | .. | .. 
10| 12/0! Gateshead and District Trams Ord......... 8—8: |7 10 "nas и ^ 
10| .. ! Gt. Northern & City Rly. Pref. Ord. (492)... 4—1 | E: Feb, Aug : ne 
9| ,. | Hastings & District Elec. Trams, 6% С: E i —li га Маг. Sept | .. МЯ 
St. | 44% | Do. 4} Deb. Stock ..... е ии 72—77 (5 1 6 | April, Oc EE 
10; 6% | Imperial Tramways Ord. ............ ....| 3—4 7 10 0 | Mar, Sept А Е 
10 6% łDo. 6 per Cent. Pref.......... .........| 190—4 12 10 0 | Mar, Sept; .. ie 
+. | 43% | Do. 4b per Cent. Debs. ................ 66 —79 „6 8 61 Jan July |... .. 
5| 1/3 | I. of Thanet Е. T. & Lt. 5 per Cent. Pref. 14—14 3 12 9 | Mar, Sept. Ие M 
St. | 4% | Do. 4per Cent. Deb. Stock ............] 70—795 5:6 0 Jan, July 27 А 
10] 5/6 | Lanarkshire Tramways .................. 91—10 5 12 0; Feb, Ав... .. 
St. | 5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Su 84 —85 516 0 lan у... .. 
10| .. London United Trams, 5% Cum. Pref. .. 2 --24 . s an, ушу 24 .. 
St | 4% | Do. 4 рег Cent. Ist Mort. Deb. Stock...:| 67—01 512° 6 Jan, fate Жи 
St. & x Mersey Con. Ord. Stoc оеоовевоаооо о е e.. 2—3} oe eb, Aug i 22 | ae 
1| 1/0 | Metropolitan Elec. Tramways Ord. бекке» #—4 - a e as 
|... Do. Deferred ............. ТН k-—i ыы April .... A | e 
1 0/6 p. 5 per Cent. Cum. Pref. ан i—i 511 0] Feb, Aug i es 
St. | 43% p aed dur SHOCK oo seres 96 —99 |4 11 0 Jan, July | Là в 
St. Pe D per Cent, Db Stk . еооое одо. 97 --99 5 1 0 oo ' 974, De 
St. 14% Metropolitan Railway Consolidated........ 38:—39 218 9 | Feb, Aug | 38; 38 
St. | 2 Do. Surplus Lan TOCKS...sveccccccee| бо —67 | 4 2 0 eb, Aug 65 E 
Ѕ |3 Do. per Cent. Preference............| 87 —89 |3 18.9 | Feb, Aug | 88} 876 
St Ро. 3$ per Cent. “ А” Preference ......| 84 —86 |4 1 6 | Feb, Aug shea, 8 
St. Do. per Cent. Convertible Pref. ......| 84 —86 |4 1 6 Feb, Aug 85] .. 
St. |3 Do. per Cent. Debenture Stock ......| 91 —93 |3 15 6 Jaa, guy 9n T 
* [n calculating the Tek allowance has been made for accrued interest, but not for redemption, 
$ Ех. Dividend, London Stock: Exchange Committee have declined to quote these. 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 


‘Last Price Rats | USINESS | ы Last ce RATR 
E Divi- NAME Wed. (par CENT. pono END | Weer ro | E |Drvi- NAME, Wod.. rer свит. DODO | Were r 
i |DBND Sept.7. |Ymupzp| ^"^ | берт. 7. |6 рвно | Sept.7./Ymue, ОЧЕ | 5-7 
Higb- 
wz | yey Чечпе Railways and Tramway — Continusd. ү eit = аи : Hh Lv 
t. Stock.. 315 6 ul oe 
St. 38% ia Rly. 3 proe ре сюе 211—211 ass ey Дд? 214, 21 1100 2$ Amer Telephn. & Tslegh. Cap. St. ......| 133 —142 |5 12 3 .. “j 
О Ре. 78 —80 | 1 17 6 Feb. А 794) 781l.. | 4% Coll. Trust $1,000 4 per Cent. Bds| 93 —95 |4 7 3 Jan Jup | «| .. 
St. 134% | Do, Assented Ext Pr t, (int. Guar, by p 8L | 4% | Do, 4% Cons Bonds 938 erence 103 —108 | 3 14 0 | re 
| Und. Elec. Rlys. Co. of London, Ltd.)| 71 —73 |416 О | Feb, Aug | 73 | .. |55, 5% |*Anglo-Portue'se Tel. 5% Ist Mt. Db. Stk "eco ua с 
St 3 Do. 3 per Cent. Consoltd. Rent-charge 74 —76 3 19 0 ап, uly oon oe : 5. Mn р ора =. воо Nov M М г 
50.14 Do. 4 per Cent. Midland Кепі-сһагве 100 —103 | 4 O 0 | Jan, July .. s | Monte video Telephone Я АФ 5 8 12 0 | Мау, Nov Но. 
St. | 6 De 6 r Cent. Per Deb. Stock. ффоэе 140 —142 4 4 6 Jan, uly 149} ee 1 0/6 Do. 5 рег Cent. Pref. ос ооо ооо ооо ооо i^ 18 К 5 а Е b. А у 1054 M 
St. | да ре р. 95 —9? 4 2 6 ап Jul ee oe St. 6% National Co. Pref. Ѕіоск.........,.,.... 104 —1 5}, 6 10 | е0, 2.08 ai 
ат ро per |111 tr 66| 6% | ро. Def. Stock ...... СПИ] 123 —125 54 17 6 Feb, Aug 14% 1 
ү 0/6 Foren “Electric ira ое оооваоа е 6 14 0 Feb Aug . zi 10' 6/0 Do. 6 per Cent. Cum. Ist "Pref. ROUND 10 —101 | 5 8 6 | Feb, Aug . | .. 
St. | 446 о. 5 рег Cent. Cum 2t оона di $ 53M МЕ -- | [10 6/0! Do. 6perCent. Cum. 2nd Pref.........| 10 —10{ 15 6 6 | Feb, Aug T 
1 1% НЫ ote ‘Cm. Pref. 5 Y .. | 5 2/6 ' Do. 5 рег Cent. non-Cum. 3rd Pref.....| 51—58 | 4 8 о, Feb, Aug: 9l 
St 1:4. S. Met. ү Trams. & Ltg. 6% Cm. 56 = 5 14 с am ul NE хи St. 319, | ро, Deb. Stock 34 рет Cent. (red.).... 98 — 100 | 3 10 0 June, Dec i | ! 
10) 50 е ыр Cent рез сок DE. $4 Ol зу | 4% т Cent. Deb. Stock (red.)......| 99 —101 |319 О Jan, July | 94 9 | 
Sunderland Dist, Elec. Тита 5% 39 274 393, 35 [ ..| 419, те 30 уг. Вай... 986—994 |4 12 Oj oo | d 
о Ir pas а соцра с вш л FE o | June Dec | ^| ioa] 1| 1/9 | Oriental... eren nao 11—18 |414 6 Арі, Oct} Wr. * 
С | De ai Bendswith coup B oriens] 92—94 1415 6) i E snb ОЕ Do @ per Cent Cum Bret snis ОН јан 9 Amt gn c 
49 © Ho. Obs. 98 —100|4 0 0 9911 99154. | 4% Do. per Cent. Red. Deb. Stock ...... 80 —88 |411 0 n wy 
tide Ba pen оме ро, £a Ж A ASE | 446s | Telephone Co. of Egypt 44%Db.Stk.(red.)] 98}—1001 4 9 6|]m July} sss 
Yorkshire (W.R.) Elec. Trams. Отб....... T March .. es о р 66 —7 uly 11 7h 
t| ..| Do. 6 per Cent. Cum. Pref...««ceees* if s BE ее. о une Dee cee 
y ri oe os Ol. оозооеоо о е — ‚ 
PEU. ро ре Cant Tat Deba: еа E ы &|4% | Do 44 Deb. St. ед... иен 1071—1044 6 0 | Jam Juy | =) 7 
Electric Manufacturing, &c. Financial, Investment, &c. 
5! 3/0 | Elec. & Gen. Investment 6% Cum. Pret... 2] 9 4 6 gu he Al loi ; 
St. | 44%! Anchor Cable Co. 4$ % Deb. Stock .... 100 —102 | 4 9 0; .. nt o 5/9 | Globe Telegraph & Тгиз}..............| 10—11 |5 7 6 | Sp.DeMrJu 104 
0 10, 5/9 Sp,DeMrJu| = 
li oe Aron Beal a Meter Ord....... eee т — Ж 2 НЫ bu ik 10 3/0 Do. 6 per Cent. Pret. e**oe(et200000092*» 13 —13} 490 Apr Ju Е . í 
U1/9:! Do. 6% Ст. РЇ. sseseessereeeeeeee] ficii |616 O | April, Oct | "oi! ++ | 10) 6% | Submarine Cables Trust (Cert) ..........| 132 —135 | 4 9 С Ар, E 
L 3/2. Babcock & Wilcox Ord. и 1—5 4 3 0 April lee Сага а | | 
{ i „розьооео ооо осо sees Sense Oe ВЫХ ‘ * > "9 Союп and ore: Flectric | 
: 6/0 British ATEM & Helsby Cables Ord... =f я 18 о n ге vi A Railways, Tramways, &c. 
St. 442%. De, Al per Gent. Hat Mort Deb. (red.). . 101 —104 4 6 6 | Jan, 12 f a Anglo-Argentine 5% Cum. Ist Pref. ...... ne 550 Am. | ; 
eM воа oms'n-Houst’n 44% 18 Mt.Db. 98 E 412 0 мар ren e + D. pra ame SOG cesses setae Baas Я М | Jie Dez E d 2 | 
tish Westinghouse 6 per Cent. Pref..... s as eb, Aug ЖЕ xe ibe ——— E : d gi 
100 d Dor Eos Сеп Pio Lien Dbs. (td.)..| 100 —102 518 0 a ele Do. 44% Deb. бїоск............ А Se gi 41300, "ly 161] Hr 
St 4 рег Cent. Mort. Deb. Stock....-. 61 —63 3 3 6| Jan, July | °° as Auckland Elec. Trams. 5% Deb. (red.).... 415 3 fan. | | 
паре Co. 44° Perp. Ist Deb. Stock 37 —42 104 0 ar ix ss ve Brisbane Electric Trams. Invest. Ord ....| 51-6 | £19 0! Мау. No a E 
St do ШЗ Perpetual AT Deb. Stock... +++ =. 17 6 O | Jan, July 9a! 1 p. as Cent, DE Por Ciis 9 | 1 s б ek Nov ee um 
5, | + 7 12 6 | Jan, July | 7?) » о г Cent. ov. Сегіз.......| ,99 —102 | MAL a 
519/9 “Бо. рег CUR pret ЕР 44—54 1415 O | Jan, July Ilt 14 8% enue Columbia El.. Rly. Df. Ord. ...... 1i E | 5 3 4 А art 125 A 
Ө 26 Do т Cent. Ist Mort Debs. (red.)..| 101 —103 | 4 7 0 | Nov, May | 19H Do. Pref. Ord. Stock 3d & bonus ....| {© 419 ? July МА nu 
Жу ы уы as 2—3 |416 0! Мау, Nov | 9 | 2%: Do. 5% Cum. Регр. Pref. Stock.. 111—114 47 6 je: arce 
St NS MI а Mort. Deb. (red.). . i04 —107 4 4 9 | Feb. Aug id di Do. 44 per Cent. Ist Mort. Debs.......| $02 —104 4 6 6 | piil; Oet А 
еер 4 ре ра. епа aph Ord. | 1À—18& [5:9 0 | March .. | sl e Do. Vancouver Power Debs. ........ 100 —103 ! 4 2 6 Jaa, Jur |; 
] UG, | Chadburn's (Ship) Telegraph Ord. e| ИКСА | $18 9| Men | oj | z Do. 44% Perp. Con. Deb. St. iiss... 195 10а ео 
1! 0/6 : Consolidated Signal Со....... wis Es s #—# 5 12 9 | Avril, Oct iie . Buenos Ayres Lacroze Trams Ist Mt. Db. 37 —100 15 0 0 | , | | 
11 9/71 | Оо. 6 per cent. Cum. Pref. ....... " = ы e В ^ b e j e PD. a Port & City Tram, tet Mt. 96 —99 6 1 0, Feb, Aug * 
d ee 1 to 85 000) eins A an, july : ee eb. STOCK .................* : | i 
100 5% | Do," per Cent. Ist Mort. Debs. (red-.| 83—85 |518 6| Jan, July |. | +. Calcutta арии И н 9 Mas Se 
a a a a RAD аи M x dd uu FUR 
r Cu үте. date ce Ie! 4 12 0! Sept .... sist, | .. | Cape Electric Tram Shares ............ — ич z pon 
St 4% Do. ape Cat Deb. Stoc oc Sh) pd) 95 Lr 490 | Јат, July ыз 0 1/3 | ay OA eer Cone Den Stock (1904) Sh. 20 E F о | M e js d 
s End Svan tea АТВ 1—4 |9 3 0! Feb. Aug | "| e 5% | Colombo Tr. & Ltg. 5% Ist Mt. Db....... 97 —100 |5 9 0 Man Nr © мо d 
St. 4% Do. 4 рег Cent. Mort. Deb. Stock ( tred.) 53 и 3 у Г June, oe ee | e | = Mun = „oi Hong Kong 5 per 79 —82 '6 2 o. June, Dec ei a | 
| t. 2nd Deb. Stock..... | ar, Sep жо ж» бг}, Debs, ааа ки | ТИЙ. 
e acu d е. à-i e | Jan July | nion Havana Elec. Ry. Con. Mt. 5% $1,000 50) у io |g ао Fea | 
. Cent. Cum. Pre ee о Ра z ee ay, ov ít er FF | (|| Уба ЮВ. DUS. ........• ооооооооеое г A d "T ie 
st 4% Do di ost cent. Ist Mort. Deb. (red.). «9 = 08 515 € ln Jui Gv] bg б. FS ome ee о: ОДО faf | ӨЫ 
onto e conem e poc ced dices 4d ды sis oot De брег Cent."B” Ditto. iii] 71—73 |8 0 0. ыи 
st) do | Do 4 Er Cent. Perp. Ist Mort. Debs ..| 59—68 |6 5 0! Jan, July | 591 ef 5 Lisbon Elec. Trams, Ord. ....... ese ИЦ 14 8 0, d July se! ss 
Ба ЗТ tric (1900) 5% Cum. Pref. 7)—8 6 5 0, June, Dec | ** | œ Do. 6 per Cent. Cum. Pref. ..........| 1—14 |4106 9. uly e o» 
ae pe T Ce t. Ist Mort, Debs.. s.s... —86 |4!3 О. Mar, Sept | 5 $; Do. 5 рег Cent. Reg. Mort. Debs. ......| 98 —102 | 4 18 0 Jan Шуа 
ИЕ el h W ks Ord .. 12 —12ł ' 5 17 6 | Feb, Aug | 12} 12 | Madras Elec. Trams. 5% Deb. Stk. ......| 96 —98 |5 2 0| Jan, July , 8g. 
b 5/0 itHentey’s Telegran Pref. и 44—54 |4 8 О Feb, Aug | | + о ' Manaos Trams and Lt. Со. 5% Debs ....| 84—83 |513 6 a” i 
5 23 | 1ро. M per бет Ist Mort Deb. Stock | 199 —108 | 4 3 6| Mar, Sept | ;; ij. | 5% | Manila Elec. Ry. $1,000 Gold Bonds.. ....| 97—92 5 1 0 Feb, Aug HE 
St 44%) Do. d рег ent, Per, &c, Works....| 141—15 |6 12 O! Feb, Aug | 1410 14:00] $11 | Mexico Trams Co. Com. St. ...-:- i 1224—1244 5 4 é, а 1 
o 5/0 | india Rubber, Gut, Per., с, :041—11 | 4 14 0 и tt fee | 5a | De Gen Соп. Ist Mort. 5% Gold Ваз 971—381 | 0 8) 7 о ў 
А ш оз ине: 97—99 |4 10| April. Oct} | St. | 6% | Do. 6% 50yr. Mort. Вдз............. 10) —10: | 519 0| ~ DD y 
a Aur 1 Elec. Construction СО UNE i—1 ee April , ж» Montreal St. Ry. Sterling 4j per Cent. 22 Feb, А i 
ERE Hs ee th & Co, Ltd Ота) + Ac ANo $e] ч Debs. (1922) (Nos. 601 to 2,000) ........| 100 —102 | 4 8 0 Feb, Aut | 
7 ЕА о Pref. ..... sts а Е E А Мау, Nov se + E Е c (Nos. Lus 4,0000) ..... i еж : M | May. Wu 
о ha aes yp LINE ISO Камыры Stok ырс: 100 toa | 417 6j Jam in| non 
mplex Conduits Ord. .... eerte à 
x Prefs. exw cowie 5 —$ T А i .. кор Elec. Trams & Supply = 6% А a 
al 1520 ие & Maintenance. 341—364 | 4 15 9 | Маг, July | 36| 35 BR ое ees| SASH |S 3.95 "О 
49 | De Cent. Deb. Bonds (1909) ....| 1004—1028] 3 18 O| Jan, July | '5,| 3: Ist. 14$ Do. ITO ist Mort. Deb. Stk. ........| 97 —! 418 0 Уң я} 
120 4% Do. е & Maxim, Ltd., Ord........ 25—28 |4 5 0 г 2 Ric Janeiro Tram, Lt. & Р. Со...........| 90 —97 |4 7 6 " 9 % 
| Me wai er Cent. hon- Cum. Preference. . Т же. 1 {5 А os iod Up e у Da 2 ут. А ids РА 2-5 А 5 4 n 94 3Ji 
| -Cum. Preferred ..| :0 77 “+ M в О yr. Mt. Bnds ............... ge st ү 
=. a | Bo 5 per DU let Mort. p on Bie { u d Jut pe 105 104] $2 i xs CEDAT Man Light & Power Co. 1531—1554, ү” {| Е m i 
100 41% | Do. 4i per Cent, 2n& Mort bs Scrip...) 10€ —107 | 4 13 6 г. ICM, Do. Sper Cent ist Mt $500 Db. | 101 —103 14 17 р June, Dec | 104 Di 
Mo 105 UG. White Cert e, Cum. "Pref. ee ss Er |7 80 idu 13% Toronto Ry. Со. Ist Mt. 44% Ster. Bonds} 99 —101 |4 9 0 Feb, Aug | 
о — ee 
binson Ord er vooo eacca oe рг, 
1 Villans & Rit Cum. Рени. Ч 10 13 € | Apr, Oct Colonial and Foreign Electricity | 
St.| 4% | Do. 4 per Cent. Ist Mort. Debs ......| 60 —70 |514 0 May, Nov Supply, &c. | "T 
Telegraph "Adelaide Elec, Sply Со, 6% C 6% Cu. Рү....... с, 5 5 0 Mar, Sept оч 
. ombay 6% Cm. РЕ... eon i= т ii 
A n Telegraph „чье о РРР ole T June, Dec .. Ро. 44 рег Cent. Deb. Sik. fisd) IT Lares 4:40 | Jan, Jur ‚ 934. 
ее Е АЗР ТОА Нес 
оо а о 119-1125 7 9 E: а 110100 Canadian Gen. Elec, Co, Com ЗЕ 0—08 |6 3 9) y az nn 
61 EAA ате а а оча 8 сеа Piera % elg — ! ‚МУ,АР, . 70 wm. MINI o QEPIPIPIPIPIPIPIPIPIPIPIPES р | 
Sp сое Catig ри Gent. Bob. Ste] m EER S HRC oor Si Beana USA os em (аро o| мм тт o 
10 6/0 | Cuba Submarine Oid egee ILII] ТТИ | 5 14 9 Кре Аш Elect. Development Co. of Ontario...... 821—851 | 517 0! ~ 
VEU Noctes Orda уз Ци $43 | 5,6 8 Арі, Oct Elec. Supply ea Victoria 5 per Cent] а |. ol as dp co 
uam j © ril, st Mor eb. St. „еее T T : "m 
а ро шр Фер, nee 100 —102. 4 18 OQ | Jan, July Indian Elec. Sup. & Trac. Co. ..........) 14—10 =. ое. 
50, 44% | Do. ber ed Sites Cables hant it Eus 158—163 | 5 6 6 Ја,Ар, Ју,О Marone Elec. Power & Ltg. Ord. ...... À—À T ПИ con 
20 NU | RS West India Cable ч}, ВЕ. Db.rd.. 99 —101 |4 9 U June, Dec 34 oe Do. 6 per Cent. Cum. Pref. .......... 117—4: 8 2 6 ! April, лоба. ok 
A oR Eastern Ordinary .. «о... а оона | Je. E : 1 я ИС Y. 13389, , í mamn саза т Созо Gold Bnds.. СЕ 5 0 6 | .. PE 
TL OA mer Cant. Pref. Сос... + — | Ја, Му, Ју, as adras rp igo еее < ee “* EET 
Әг: ie bo at per Cent, Pret Debs Stk. (red.)..| 1024—1043 3 17 9 | May, Nov | 104 А . | Melbourne Е. S. Со. 6%Сит. Pref. . 33 —38 T | xs | 971 | 
ae oe ж йыга РРР РРСРР ОЮУ debis | 3 : " Ja. Ap ly 12181 MES ded ИЕ сы "m 90) 9324 1590 e б 
до - e ool ou exea es IG — 1 Feb, Aug an: Pe ght st Mort. | К 
D T eon к pene ants SubiDebs 100 —102 318 0 | May, Nov Gold Bords 2:522 se vo. dec .....| 988—832 15120 ~ a E, 
ry 5/0 SN (of C Copenhagen), with Coupon 89 .. в. | 2 Ie 2 Jan July г EOM eom 5ш 01—109 ^ P 2 ae e 1X, 
23 52/6 Indo-European ии ленте неее, ate ms S jt A Do ae и ps Boi 21 931 —941 Зо, ii Я jx 
tT Mu i нии Ве RADIO Montreal Lt. Ht. & Power Со. Cap. St :::: 132 —138 5 5 0 ЕМУАМ 1 
x S d Macca s Wireless Teleg. Co. .........- #5——%; .. | Aprils... River Plate Electricity Со. Ord. Stk ....| 210 —225 | 400 Ам .... | 7 
100, 4%, | Pacific & Europe'n Tel. бшш. Dbs.(red.) ien 4 l о | pine. Dec po a Cent. non-Cum. Pret Stk. .. rm 5 Ü 0 M p = 
эү! | e ссоре ооо фосо о е4 ау .... о er t t epoovocsoo ~ 6 \/< | 
T 4% | ив — 91 —99. 4 1 0 | Jan, July Rosario Ele . Co. ‘Ord. а 8) —9 EE BEL $ 
10. A West India & Panama ..«e«»ecccccccc i-—l 4 О 0' May, Nov Do. €% Pref. (1-20,000) ............| 6 = 412 0 | April, Oct Е 
10 6/0 | Ро. 6 рег Cent. Ist Pref. ово ооо а 6 15 04 Мау, Моу Оо. QUOTE: ........... *»"*»890000€ 8i 6 14 6 те 100; * 
10: 3m Sa 6% 2nd Рге{............ .....=| 8—9 | 6 10 О May, Nov Shawinigan Water& Power Co.Ca, ......| > 994—101} 3 19 0 "Jay | 103 
190: 5% r Cent. Debio ririri ma es 101 —103 4 13 0 | Тап, July Do. 9 рег Cent. В оосооровесооова во 198 -110 4 19 0 Jan, J n " 
10. 30 Western ше Stock (ед. aes : io о Nine Dae ae ска oe Mi DES 000000 069 оо o ot 1 А : e | at | 
St. o Т n e е®Феео о» ae ’ oron ower +. эоозооез же baad 
4% | Western Union Telegraph, $1.000 4% В4з| 103 —106 | 3 15 3 = uy) - 
е western Un во а а RI. Est. hse 99 —102 a ng Victoria Falls Power . Pref. (l to 808,000) i 5 M 6 Jan, J | 


Da (802081 tan 120 ena 


* à " 
moo 00 E m пения 


THE ELECTRICIAN: | 


THE OLDEST WEEELY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


ESTABLISHED, First Series (Weekly), 1861; 


Beoond Series (Weekly), 1878. 


No. 1,687. [4% exv.] 


FRIDAY, SEPTEMBER 16, 1910. 


Price SIXPENOE ji» | 


Abroad 9d., or 18 cents, or 90с., or 


CONTENTS OF THE CURRENT NUMBER. 

REVIEWS—continued. 
reviewed by C. V. Drys- 
dale. 


NOTES (TEE оо ооо оо оо ооо 927 
Institutions and Societies .. 929 
Arrangements for the Week.. 929 


Rail Corrugation. By А. The Commercial Solution of 
. Busse....... авиа 950 the Problem of Utilising, 
The Price of Electricity. By for the Production of 
Edw. W. Cowan. ШИиз- Power, the Energy of Solar 
trated. Concluded ...... 932 Radiation, the Wind and 
The Relations of Science to Other Intermittent Natural 
Industry and Commerce. Sources, By К. А. Fessen- 
By R- Blatt vised coke sees 934 Чеп.............+....... 951 
Electric Railway Catenary Magnetic Hysteresis іп а 
Trolley Construction. By Rotating Field. Ву M. С. 
W. №. Smith. | Illustrated 936 Llovd. Illustrated ...... 953 
Testing of Heat-Insulatiny CORRESPONDENCE .......... 953 
Materials. By F. Bacon, The Price of Electricity 
( Edw. W. Cowan). 
Commercial Wireless  Tele- On Metallic Radium. Ву 
graphy in Japan. — The Mme. P. Curie and A. 
Teishinsho System. By Debierne ................ 954 
Wichi Torikata. Illus..... 940 | Electric Power in an Oil Mine 954 


Reinforced Concrete for 
Chimnev Construction. By 
Р. $. Sheardown ........ 955 
Street Lighting in London .. 955 
Electricity for Farm Work 


TheLawsof Electromechanics. 
By Prof. Silvanus P. Thomp- 
son, D.Sc., F.R.S......... 944 
On the Use of an Accelero- 
meter in the Measurement 


of Road Resistance and and Irrigation. Ву Н. 
Horse-Power. By H. E. Russell 252 ceases .... 956 
Wimperis, М.А. lllus..... 945 | Telephone Industry of the 
Photo-Electric Fatigue. By World. Illustrated ...... 957 
H. Stanley Allen, D.Sc. .. 947 | The Electric Vehicle Oppor- 
PowER кком WIND AND SOLAR tunitv. By H. Eames.... 958 
RADIATION .............. 948 | A New Set Square.......... 958 
REVIEWS. wawa Rad eir ru 949 | Accumulator Cars for Tram- 
Electrical Distributing Net- WAVE veros cuc IR ERA SU US 958 


LEGAL INTELLIGENCE ...... 959 


works and Transmission | 
Municip al, Foreign & General 


| 
M.A. Illustrated ........ ' 938 
Lines [Нау|; 


reviewed 


by W. A. Toppin ; Wire- | Notes .................. 961 
less Telegraphy and High | Electricity Supply and Tram- 

Frequency Electricity way Accounts............ 965 
(Twining); Direct and Trade Notes and Notices .. 966 
Alternating Current Test- | City Notes ......... eso 968 


ing [Bedell and Pierce] ; Companies’ Share List .... 969 


NOTES. 


—9———— 
Rail Corrugation. 


ALTHOUGH no important pronouncements or new 
theories have appeared of late in regard to the origin of 
corrugation on tramway rails, the subject is of necessity 
uppermost in the minds of tramway managers, many of 
whom have adopted the expedient—a tempurory one it is 
to be hoped—of grinding out such corrugations where they 
have become very pronounced. The origin of the trouble, 
which is probably due to several contributory factors, can be 
ascertained with most certainty by careful compilation 
and comparison of’ the results obtained in ditierent 
undertakings. Early attempts in this direction led to 
no very satisfactory conclusions, the evidence being so 
conflicting that widely divergent theories were inevit- 
able. The fact that in many undertakings corruga- 


tion was only just becoming noticeable, and that on 
routes with an infrequent service of cars the absence of 
corrugation was not conclusive evidence, increased the 
difficulty and resulted in theories which further experi- 
ence showed to be untenable. As we have mentioned, it 
is by the systematic ‘sifting of evidence that the correct 
explanation of the phenomenon is to be found, and in this 
direction much useful work is being done by а committee 
of the Union Internationale de Tramways et de Chemins 
de Fer d’Intéret Local. The more important answers to 
the questionnaire recently sent out by the Union will be 
found elsewhere in this issue, together with a report by 
Herr Busse, chief engineer of the Berlin Tramways, on the 
replies received. This report, which should prove of 
considerable interest to engineers generally, was presented 
at Brussels at the recent biennial meeting of the Union. 
Of the 75 towns from which replies were received, only 


15 reported comparative freedom Г om corrugation. 
—— AJ 


A COMPARISON of the replies with those received two 
years ago (published in Тик ELECTRICIAN of October 9, 
1908) gives additional support to the theory that the 
primary cause of corrugation is to be found in the quality 
of the metal used for the rails and in the rolling process 
adopted. Herr DussE considers the evidence conclusive in 
support of these being the chief factors in the phenomenon. 
Ап interesting case in point 13 cited in which rails rolled 
in different years were laid alternately along the same 
route; and it was found that the rails rolled in one 
particular year corrugated much more than the others, 
Other factors, however, have to be taken into consideration, 
such as the construction of the rolling stock, the method 
of propulsion and the track foundation. These appear to 
influence very considerably the intensity of the corruga- 
tions and the rate at which the latter develop. In view of 
$4 on use n methods of rail welding, it is 
interesting to notice the experience at Мао i 
is to the effect that LE denies sec Sour 

| у rapidly and 
with great intensity on rails of great length or where rails 
are welded together. Further evidence on this point 
D pe i реа will be anxious to 

| owns supports that at 
i i The advantages of welding are so many 
adim wif ШИ а paar tendency to prods 

g | ave to be set against the smooth 
running provided by a continuous rail. Although attention 
ue has mainly been centred on the track, it must not be 
orgotten that corrugation is making its appearance else- 
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where, about half the number of undertakings having | At the present time the Automobile Club are carrying out 
experienced it in connection with their trolley wires and | experiments on cars by means of a moving road carried on 


eight on their tyres, as well as on the rails. revolving rollers, an apparatus both costly and cumbrous ; 
the new accelerometer will do much more than this 
Science and Industry. machinery in a fraction of the time and at a trifling | 


Іх another column will be found an abstract оЁ а Paper expense. As Prof. Perry remarked, it is an excellent 
on * The Relations of Science to Industry and Commerce," example of what can be accomplished by the application 
read by Mr. В. BLAIR at the recent meeting of the British of commonsense to scientific knowledge. Experiments 
Association. It will be remembered that Mr. BLAIR is. with the new instrument on tramcars and electric railway 
Edneation Officer to the London County Council, and is trains should yield some interesting results, and we look 
therefore interested in education in all its phases. The forward to hearing a great, deal more about the accelero- 
Paper is of more than usual interest because it includes | meter before many months have past 

the opinions of & large number of persons concerned, in- 
cluding students, professors, employers and consuls. Near 
the beginning of the Paper Mr. BLAIR refers to the impor- 
tance of influence, a case being cited in which a well 
qualified man was ouly able to obtain a post through 
influence, but made rapid headway, justifying the con- 
fidence placed in him, as soon as he obtained a position. 
We think, however, that this must be a very isolated case. 
Generally speaking, we doubt if influence counts for very 
much, and more often than not a letter of introduction 13 
viewed with suspicion. On the other hand, influence may 
be important with committees, and we quite admit that 
sometimes a little interest may make just the difference. 
But given a good man without, and an inferior man with, a 
letter of introduction, we think in ordinary commervia! 
work the latter would not stand the best chance. Of course, 
this does not apply to the proverbial nephew of the 
managing director. 


ef Si, BER cese cama 


Obituary.—V. A. H. McCowEN.—We regret to record the 
death, which took place at Bath on the 8th inst., of Mr. Victor 
A. H. McCowen, late electrical engineer to Salford Cor- 
poration, and of the Gables, Higher Broughton. Mr. McCowen 
was only 44 years of age, and was appointed chief electrical 
engineer at Salford in March, 1907, in succession to Mr. 
C. D. Taite, who resigned. Prior to that time Mr. McCowen 
had been for many years city electrical engineer at Belfast, 
superintending the carrying out of the original gas engine 
scheme drawn up by Sir A. В. W. Kennedy in 1594. From 
the completion of this scheme until 1907 Mr. McCowen also 
acted as consulting engineer to the Belfast Corporation, 
designing the existing works, which supply current both for 
lighting and traction. He also acted as consulting engineer 
to the Urban District Council of Ballymena and other public 
bodies. In the early days of electric lighting Mr. McCowen 
was connected with the Sydenham District Electric Supply 
Co. (the first high-tension continuous-current system with 
| rotary transformers in the United Kingdom) and the 
Killarney Electric Light Co. Within twelve months of ae 
appointment as borough electrical engineer of Salford he a 
the misfortune to lose his wife. He felt this keenly, an 
shortly afterwards became ill, suffering from neuritis, which 
speedily developed into sarcoma of the spine. After being 
awav from business for short periods, he left Salford to take 
up residence in a medical home at Bath, where he died, a8 
mentioned above, last week. In April of the present ds 
his resignation of his position at Salford was accepted by 
the Council with great regret. : 

WiLLiIAM FiNLAY.— We also regret to record theYdeath 
of Mr. William Finlay, of Edinburgh, who was ы 
last year of the Electrical Contractors’ Association. 118 
occurred at his father’s residence in Edinburgh, con 
the 7th inst. The immediate cause of death was a block P 
one of the arteries of the brain ; this caused heart failure, an 
death took place 26 hours after the first symptom. И 
was 38 years cf age, and leaves a wife and family. The fun 
took place on the 12th inst. T 

C. A. BreRETON.—We also regret to record the death of Mr. 


Sea 


A POINT that must be regarded as unsatisfactory in the 
educational situation is the large proportion of students 
who take up teaching as a profession. Obviously the 
teacher who has been through the mill and has earned his 
livelihood at electrical engineering is better qualified to 
teach, from the engineering point of view, than a man who 
proceeds to teach as soon as he has passed through his 
college course. Another point to which Mr. BLAIR refers 
is the attitude of the employer towards the technical 
student. This is certainly much more favourable than it 
used to be, and probably a good deal has been gained by 
the professor realising what are really the needs of the 
employer as well as by the employer realising that there 
are considerable benefits in technical education. Never- 
theless, we do not suppose that the college course has yet 
been standardised to the greatest advantage. As illustrating C. A. Brereton who was for many years a partner of Sir Jo 
want of completeness we may refer to the question of cost Wolfe Barry. He was connected with much railway ап ock 
in enginecring: this is persistently neglected in many | work, including the Llynvi and Ogmore Railways and не 
educational institutions, аз is strongly emphasised in one | Docks, the Lewes & East Grinstead Railway, ane oe 
quotation, and we hope that the necessity of bearing this Circle. In association with Sir John Nee дан ш an 
important matter in mind will be taken to heart by those | the Barry. о. by dE on many other 
of our readers who are in a position to effect some reform. lcs qn: I Metropolitan: Metropolitan District ап 

э | the Piccadilly Tube. the 7th 
A Useful Accelerometer. Em. Tl cm ее ч а 6 London, 

ONE of the most interesting Papers read at the recent S Me NS үш Tandon Superintendent of b I: 
meefing of the British Association was that by Mr. Н. E. | Spanish Telegraph Co. Mr. Boex was only taken E caldera 
WIMPERIS, an abstract of which we publish in this issue. night of the 4th. His remains were шо ie origi 
by means of an extremely simple and ingenious piece of Green on Бану “к ы а: етери Co., ап 
mechanism Mr. Wimperis has opened a way for the inves- du NU EI UA A ye ! 


| | : t Falmouth 
igati entered the Direct Spanish Telegraph Со. в service à 
tigation of an enormous number of important problems. ! in 1881. р 
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_ Electrical Exhibition at Olympia: in 1911.— We under-. 


stand from the International Trades Exhibitions (Ltd.), who 
are taking up the work of organisation, that definite arrange- 


ments have now been made for the holding of an electrical 


exhibition at Olympia next year from September 23rd to 
October 21st. The exhibition will be promoted by the National 
Electrical Manufacturers’ Association, as at Manchester. 


Martyrs to Science.— Another alarming case of X-ray der- 
matitis has to be recorded. Mr. Ernest Wilson, one of the 
radiographers at London Hospital, has undergone a sixth 
operation, and has been compelled to retire from the field of 


active work. There are many hundreds of persons able to 


carry on their daily avocations who have to thank Mr. Wilson 
and other pioneers for their good health and strength. What 
is especially satisfactory is that the experience gained in the 
early days has been put to the best account, and the great risk 
has not now to be run by men who carry on this work. 


Regulations for Electricity Supply in Franee.— According 
to the Paris correspondent of “ The Times,” a decree recently 
promulgated sets forth the conditions which must be observed 
in connection with the distribution of electric power when the 
lines touch public property at any point or pass in proximity 
to telegraph or telephone wires. This decree is in substitution 
of one that was promulgated in 1908, at the time when 
Government control over suppliers of electric power was being 
organised in a methodical manner. Certain of the rules then 
laid down have been shown by experience to be incompatible 
with the requirements of commercial operation, while others 
have proved ineffective as regards the public safety which they 
were designed to secure. The new decree is the result of 
exchanges of views between those engaged in the industry 
and the engineers which tbe State has charged with its control. 
The decree divides electrical supply systems into two classes. 
The first contains those in whicb, for continuous current, the 
voltage does not exceed 600 between the conductor and the 
earth, or for alternating current does not exceed 150 volts. 
The other class includes those supply undertakings that work 
with higher voltages. When a supply system of this second 
class serves several centres the undertaker is put under the 
obligation of establishing direct communication between each 
of these centres and the central station, and of providing an 
arrangement by which the current may be cut off from any of 
them whenever necessary. The insulators used for systems of 
this class must, if the voltage is less than 10,000, be tested to a 
pressure three times the normal, while if it exceeds 10,000 volts 
they must be tested at 30,000 vclts plus twice the excess of the 
working voltage above 10,000 volts. Conductors for both 
classes must be placed at least 6 metres above the ground, and 
those for the second class 8 metres when crossing a public 
road. Underground conductors must be protected mechani- 
cally against damage, and if they are placed in a metallic conduit 
they must still be insulated as carefully as if they were laid 
directly in the soil. In the case of supplies intended for 
traction purposes the following regulations are among those 
laid down to prevent stray currents :— The conductivity of the 
track must be maintained as high as possible, and in particular 
the resistance of each joint must not exceed that of 10 metres of 
rail; those in charge of the line must periodically test the con- 
ductivity and enter the results in a register which is to be open 
to the inspecting officers; at places where there are points 
or crossings special precautions must be taken to maintain the 
conductivity, and where the track passes over metallic struc- 
tures it 18 to be insulated electrically so far as is possible. 
Finally the decree states the conditions which must be observed 
wben conductors; either overhead or underground, cross roads 
and railways. On the whole, our contemporary remarks, 
the new regulations seem much more liberal and less exacting 
than the cld ones. | 


Oable Interruptions. Date of Interruption. 


Assab «Perm .......................................... July 8, 1909 
Malta Tripoli еи нле nee Аргі 20, 1910 
Reunion —Мапг1йизв.................................... ay 20, 1910 
Latakia—Palura _...................................... Мау 26, 1910 
Obock —D јібоціі............................. ава June 24, 1910 


Саре St. James—Doson ......... Sept. 9, 1910 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— ! | 

Mr. Wichi Torikata contributes an article on “ Commercial Wire- 
leas Telegraphy in Japan,” and describes the detectors which are 
there used, particularly the Teishinsho system. 


At a recent meeting of the Union Internationale de Tramways et 
de Chemins de Fer d'Intéret Local a lengthy report was submitted on 
rail corrugation. This we give in abstract. 


Мг. E. W. Cowan’s Paper on “ The Price of Electricity," read 
before the British Association, is concluded in our present issue. 


We give abstracts of а number of Papers which were read at the 
meeting of the British Association last week, including '' Utilisation 
of Solar Radiation and Wind Power," by Prof. В. A. Fessenden ; 
‘“The Relations of Science and Industry to Commerce," by В. Blair ; 
“ The Laws of Electro-mechanics," by Prof. S. P. Thompson, F.R.S. ; 
and ‘‘ On the Use of an Accelerometer in the Measurement of Road 
Resistance and Horse-power," by Н. E. Wimperis. We deal with 


the first of these in our Leading Article. 


A letter has been issued by the Electric Supply Publicity Com- 
mittee setting forth certain facts in relation to the position of electric 
street lighting in London. 

The British Electrical Federation are to be congratulated upon 
their successful exposure of gross frauds to which electric tramway 
undertakings are particularly liable. 

A proposal to acquire the National Telephone Co.'s undertaking 
in Jersey is being considered by the Public Works Committee of 


the States. 


A further conversion of public gas lamps to electric lighting is 
being made at Poplar by which а saving of 6s. 8d. per lamp per 
annum is assured. 

Edinburgh Corporation have decided to put down additional plant 
at Dewar-place at a cost of £45,000. 


Arbitration.—Mr. Archibald Read this week commenced hearing 
arguments and evidence in the arbitration to decide whether the 
consent of Torquay Corporation to the substitution of the overhead 
for the Dolter surface contact system of traction on certain tram- 
ways is unreasonably withheld. 

Loans for Electricity Supply.—At the L.G. Board inquiry last 
week into the application of Colwyn Bay Council for sanction to 
borrow £2,300 for cable extensions. the inspector, Mr. H. Ross 
Hooper, made an interesting statement as to the policy of the Board 
in regard to loans. 


INSTITUTIONS AND SOCIETIES. 


Institute of Metals.—The autumn meeting of this Institute will be 
held at Glasgow from September 21st to 23rd. both dates inclusive. 
A reception will be held bv the Lord Provost of Glasgow at the 
Council House. George-square. The meetings will take place in the 
Lecture Theatre of the Natural Philosophy Building of the Uni- 
versity of Glasgow. j 

Association of Engineers-in-Charge.—At the annual general meet- 
ing, which was held under the chairmanship of Mr. А. E. Penn, it 
was shown that the affairs of the Association were in a very satis- 
factory condition. Capt. H. Riall Sankey was elected president 
for the ensuing year. 


ARRANGEMENTS FOR THE WEEK. 


MUNICIPAL TRAMWAYS ABSOCIATION. 
WEDNESDAY, September 21st. 
1l a.m. Meeting in the Council Chamber, Town Hall, Bradford. 
Presidential Address by Mr. C. J. Spencer. Paper on ** The 
AC e of Municipal Tramway Working," Бу Alderman 
. Flint. 
à p.m. Paper on * The Comparative Durability о < 
á and Tyres,” by Mr. J. W. Dawson. Е. 
THURSDAY, September 22nd. 
10:30 a.m. Meeting in the Council Chamber, Town Hall, Bradford 
Paper on * Tramways in Relation to Town Planning.” Бу Mr. A. 
Baker ; and Report on “ Lubrication of Car Bearin gs,” by Вата 
Е. Cross, В. L. Acland, P. J. Pringle and T. В. Smith 
FRIDAY, Septemter 23га. ` 
10 a.m. Annual General Meeting in the Town Hall, Bradford. 
SATURDAY, Sep‘ember 24th. 
m o LN OF VISGINEERS INS CHARGE. 
9 p.m. Reception at the Engineering Exhibitio "mpi 
bius at сә р.т. on “ Wireless авиа ita ie 
apo ied y G. Langler Bullocke (by special permission of 
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| | RAIL CORRUGATION.* 
BY A. BUSSE, 


Summary.—In this report the author points out that the conclusion 
‘that rail corrugation is due primarily to weaknesses in the rail metal or 
to peculiarities in the rails caused Бу the rolling is now being generally 
adopted. A summary of the opinions received from the members in 
answer to the guestionnaire on this subject is given and the conclusion 
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‘motion of translation fo the wheels, while the speed of rotation tends 
‘to decrease owing to the friction, with the result that slipping 
occurs and vibrations аге set up. Tests on this question are still 
being made in Amsterdam for different gauges, speeds and wheels, 
but it seems certain that the transverse component of the kinetic 
energy both on curves and on straight runs gives rise to vibrations 
in the rail. — 

Augsburg.—There is no corrugation on this system, but it is 


is again arrived at that in the rails is to be found the primary cause of | thought that, as this phenomenon does not appear on steam rail- 


this phenomenon. 


Rail corrugation, which develops: from year to усаг in ever- 
‘Increasing proportions, causes not only an excessive wear of the 
wheels and rails, but is also a source of great annovance to tramway 
managers from the secondary phenomena which accompany it. 
‘Where corrugation exists the track wears rapidly, the rails fall 
away from the paving and the vibrations that are set up soon tend 
to destroy the foundations, especially when asphalt or wood paving 
-is used. "AL 

In the report presented at the Milan congress in 1908 it was remarked 
that corrugation might be due to something in rail metal itself. 
. while in a report made by M. Petersen, of Dortmund, the same 
conclusion is also arrived at. Some further researches of M. Petersen 
are given in an appendix to the present report. 

A very interesting result is provided by these tests. Rails, which 
were rolled in ditlerent vears, were placed on a certain section of 
line so that the years of manufacture alternated. with a view to 
discoverirg whether rail corrugation was the same for all rails. Аз a 
result. it was found that rails rolled during one particular vear 
showed much more corrugation than the others. All the others 
were, in fact. practically untouched. This anomaly is a good proof 
that the rolling and the nature of the metal may be considered as 
a principal cause of corrugation. | 

A similar result has been observed on the Prussian State Railways. 
А section over which heavy traffic was worked was made up of rails 
from two different rolling mills. These rails were placed in no 
particular order. But it was noticed that the rails from one of the 
mills showed a very large amount of corrugation. while those from 
the other were not touched. This seems to indicate conclusively 
that the phenomenon may be attributable to the quality of the 
metal and to the wav in which the rails are manufactured. 

Nevertheless. it would be well to carry out tests and observations 
on the construction of the rolling stock, on the method of propulsion 
and on the track foundation. It is. in fact, certain that these 
different factors have an influence on the appearance of the corruga- 
tions, especially on their intensity and on the speed with which they 
appear. This opinion was expressed at the Munich conference. 

All these phenomena show that corrugation cannot be attributed 
to a single cause, but that it is the result of a blending of several 
factors, some of which are direct and others secondary causes. 
Certain methods of constructing the rolling stock cause corrugation 
on the rolling surface, if there exist certain conditions in the quality 
of rail or tyres, or in the track foundations. 

The questionnaire. which has been addressed this vear to the 
members of the Union. was answered by 75 members. Sixty-two of 
these noticed corrugation in a more or less pronounced way on their 
systems. Thirty-eight noticed it on their trolley wires, and eight 
on their tvres. 

A number of the more important answers are then given in the 
report. Abstracts of these are set out below :— 


Amsterdam.—Corrugation has been noticed wherever the flanges 
of the wheels are pressed against the head of the rail. It has not 
been noticed on curves of small radius where the rolling surface is 
much worn or the speed is low. "The length of the corrugations 
increases with the speed. И is considered that the kinetic energy 
of the cars is primarilv responsible for the phenomenon. On 
straight runs. too, the tlange ot one wheel hits the rail liead and the 
whole car tends to lean over to that side. The axis of the car then 
takes up an oblique position to the direction of motion and this 
obliquity increases with the narrowness of the gauge. ‘The wheel, 
whose velocity of rotation has been decreased by the lateru blow, 
endeavours to maintain a linear velocity corresponding to the kinetic 
encrgy. It is therefore submitted to a force of translation, while 
the rail itself begins to vibrate. As a result, periodic changes in 
the friction between wheel and rail are set up, and these changes 
may. it is considered, cause corrugation. On curves the phenomenon 
is similar, the car tending to run tangentially and thus giving a 


* Abstract of a report by Herr Busse, chief engineer of the Berlin 
-tramways, on the replies received by the Union Internationale de 
Tramways et de Chemins de Fer d'Intérêt Local in response to the 
questionnaire sent out to the members, presented at the biennial meeting 
at Brussels (1910). 


‘ways, it must be due in the first place to the geared drive employed 
on tramways, though high speed and difference in the quality of the 
rail are. favourable to its propagation. The reporter, however, 
points out that corrugation has been noticed on steam railways 
and that this opinion is therefore untenable. 


Bordeaux.—The opinion is expressed that the method of driving 
causes the wheel not only to hammer the rail, but also to slip along 
it, thus giving rise to a displacement of the metal and hence corruga- 
tion. This slipping is, in fact, they consider, the principal cause 
of corrugation. It occurs both on curves and on straight runs. 
‘On the latter it is due to the different length of paths which must 
be traversed.by two wheels fixed to the same axle, while in the 
former jt is due to the different rolling diameters caused by the 
horizontal motion of the car. Experiments on this point have 
shown that variations in the rolling diameters correspond with 
these horizontal movements and that the variations which they 
set up in turn in the rails cause corrugation. Corrugation only 
exists where slipping takes place. It is therefore caused by slipping 
and by suppressing this effect the production of corrugation can be 
avoided. 

Two cars fitted with an arrangement by which the slipping of the 
wheels on the rails can be avoided have been placed in use at Bor- 
deaux, the idea being to make the wheels on the same axle indepen- 
dent of one another. One of the wheels is keved to the axle, while 
the other is fixed to a sleeve, which is loose on theaxle. In the case 
of a trailing axle this sleeve simply moves backward and forward 
between two flanges so that the distance apart of the two wheels 
may remain the same. In the case of a motor axle a differential 
gear similar to that used on motor cars is employed. It is placed 
inside the first gear wheel, which is usually keyed to the axle and 
which instead now becomes loose on it. It is intended to intro- 
duce this arrangement on all the cars in Bordeaux. 

In their answer to the questionnaire this company expressed the 
opinion that the composition of the rail metal has but a secondary 
effect. on corrugation. This opinion cannot, in the reporter? 
opinion, be sustained. As regards horizontal movements it is 
thought that, as these are decreased. corrugation will be decreased. 
Attempts should, therefore, he made to reduce these movements аа 
wel! as the conicality of the rails, which is not of great importance 
in tramway working. Ап clastic foundation may diminish corru- 
gation. 

Brussels state that on their system rail corrugation is general, 
especially on curves of large radius—where it occurs even when 
the traflic is small—on grooved rails, where the slot is used, and on 
ordinary tracks using grooved rails, where the quality of the soil 
or paving leaves anything to be desired. In some cases corrugation 
disappeared after the track had been rebuilt with transverse wooden 
sleepers. It has not been noticed on tracks where Vignoles rails 
are used, and did not appear at all until some years after the adop- 
tion of electrie traetion. According to the statement of this under- 
taking its appearance seems to have coincided with the abandon- 


ment of the Bessemer process for the Thomas process in the majority 
of stcel works. 


Dresden consider that corrugation is an effect of friction, and 
that its production and development is dependent on a number of 
circumstances, ‘The method of rolling need not necessarily be the 
premier cause, while the employment of an elastic road bed, such as 
wooden sleepers, almost completely prevents its appearance. Its 
production seems to depend upon the reaction between the moving 
and the stationary masses constituting the track. 


_ At Ekaterinoslaw corrugation has not yet been observed on their 
lines. They consider this to be due to the fact that their rails are 
of extra hard steel. The reporter, however, remarks that in Berlin 

corrugation has been noticed on rails made of very hard manganese 
steel where these have been used in places with heavy {га с. 


At Barmen-Elberfeld the phenomena of corrugation has been 
noticed in places where the road is paved, but especially where the 
soil has been disturbed by the laying down of drains, electric light 
mains and gas pipes, but the reporter points out that the phenomena 
appeared on new rails immediately after they were placed in service 


and may be attributed without any doubt to the nature of the 
meta] used. 
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At Glasgow it is thought that the phenomena could be avoided by 
coupling together the two motor axles by a crank, as is done on 
oe locomotives, so that both motor wheels would run at the same 
8 А | 

Hanover express the view that rail corrugation is due in the first 
place to the insufficient strength of the rail metal in relation to the 
force imposed upon it by heavy traffic. The phenomena apparently 
appears more rapidly when the rails are rigid, when they are not 
covered in by pavement, and on curves of large radius. These 
conditions are, however, not primarily responsible for the produc- 
tion of rail corrugation, but rather accessory causes which only 
intervene when the rails are not sufficiently strong. 

Helsingborg have observed that when corrugations occur on 
straight sections the waves commence at the joints and diminish 
progressively in both directions. On the other hand, on ourves the 
corrugations appear uniformly on the outer rail. This company 
consider the principal causes of corrugation to be: too rigid or 
elastic foundations, a car too rigidly hung, the rolling surface at the 
joints not perfectly flat, and the bad effect of places where corru- 
gation already exists. They also indicate as a possible cause the 
gyroscopic effect created by the high speed at which the motor 
armatures run. | 

Cairo have especially noticed corrugation in places where the 
street is treated with asphalt and where, therefore, the tracks are 
less elastic. The waves are generally more numerous and smaller 
in such asphalted streets than in streets where macadam is used. 
The hardest rails show the shortest waves. 


On the other hand, Copenhagen point out that corrugation occurs 
most often on macadam, less on asphalt and “ English paving,” 
and least of all on ordinary paving. The breadth of the wave seems 
to be greatest at places where the speed is highest. This under- 
taking seems to think that corrugation is due to laminations pro- 
duced by the rolling action, but a longitudinal section tested with 
acid did not show any modification in the structure of the rail. 
Tests also showed that the hardness of the rail increases as time 
goes on, even on rails exempt from corrugation, and this is also 
considered to be due to the cold rolling. An increase in the width 
and length of the surfaces subjected to rolling occurs from the same 
cause. 

At Leipzig it is considered that corrugation is due to a lack of 
homogeneity in the construction of the metal. This opinion is 
based on the fact that corrugation only occurs at certain places on 
the system and only on a part of the rail. If corrugation depended 
on the rolling stock it would be much more general, because, as a 
matter of fact, conditions under which vehicles operate are the 
same on all parts of the system. 

At Lyons a number of different rails have been used and соггара- 
tion has been noticed more or less on all of them. In the opinion 
of this undertaking it is to be attributed to the quality of the metal 
and to the methods used in the manufacture. 

At Madrid corrugation has been noticed, especially on the hardest 
rails. It occurs with the same frequency on tracks on elastic 
foundations as on those on rigid foundations, but it occurs less on 
single tracks over which the cars run in both directions. This is 
explained by the fact that one effect wipes out the other. 

At Magdeburg it has been noticed that the phenomenon occurs 
very rapidly and with great intensity on rails of great length or on 
lengths of rails which are welded together. It is supposed that the 
tension generated in the rails by the welding causes them to rise 
up, thus favouring the production of corrugatiom Corrugation 
appears more rapidly on hard than on soft rails. | 

Munich consider that the hammering of the rails, caused by the 
rigid coupling of the two wheels on the motor axles is sufficient to 
create corrugation. The propelling movement of the wheels is 
never uniform and they are thus made to jump along. The reporter 
remarks that if only one primary cause is to be allowed for rail 
corrugation а number of secondary causes cannot be admitted when 
the primary cause does not exist ; in other words, that rigid coup- 
ling of the wheels will have to be abandoned. It should, however, 
be pointed out that Munich consider that unsurmountable technical 
difficulties prevent the realisation of this idea. 


Nuremburg-Furth observe that corrugation is only produced at 
places where the traffic is very heavy. It generally begins quite 
close to the joint, and was not noticed formerly when the rolling 
stock was much lighter than it is now, although the rails were much 
less strong and of softer metal. This undertaking has noticed 
traces of corrugation on new rails coming direct from the rolling 
mill. | 

Vienna are not able to distinguish between the direct causes of 
corrugation and those which are rather a consequence of those 
direct causes. The shape of the rail profile has a particular influence 


on the development of the waves of the rolling surface. This cir- 
cumstance might, it appears, be a primary cause. This undertaking 
base their remarks on observations made on their system of the 
way in which three different types of rails behave on considerable 
lengths of track. These rails are the grooved rail, through which 
the current is collected on conduit systems; the Hartwich rail, a 
modification of the Vignoles rail, which has a web of great height 
with a corresponding check rail, and the ordinary grooved rail. It 
is а remarkable thing that the first rail did not show any signs of 
corrugation, th» second rail showed it but rarely and the third very 
frequently. The first two types of rails were nearly always of the 
same quality. Their superiority appears to be due to a better 
arrangement of the rolling surface, which would be facilitated by 
the shape of the Vignoles rail. The method of foundation has also 
some influence. These two kinds of rails may, in fact, be con- 
sidered as of equal value. The Hartwich rails rest simply on gravel, 
whilst the others are fixed on cast-iron plates placed at equal inter- 
vals. The slotted rail seems to be superior to the Hartwich rail as 
regards corrugation, and this is probably due to the type of founda- 
tion used. Ап important cause of corrugation seems to be that, at 
starting and when the brakes are being used, the wheels do not 
turn uniformly, but are submitted to a partial sliding and to vibra- 
tion at the same time. This sliding and simultaneous oscillation of 
bodies in contact (wheels and rails) is sufficient to give rise to corru- 
gation or to phenomena of the same kind. It is this which has been 
observed, for instance, on the platforms over which the rails are 
drawn after leaving the rolling mill. It should be remarked that 
in these two cases there are no complex circumstances and that 
corrugation is produced just as well when the bodies submitted 
to skidding action and oscillations are of the same kind as when they 
are of a different nature; for instance, trolley bow and overhead 
conductor—that is, aluminium on hard copper. 

It may be added that the majority of members not cited above 
considered the following as principal causes of rail corrugation : 
The nature of the rail metal, the methods used in rolling and the 
sliding movements of the cars. 

The importance of the sliding movement, as regards the displace- 
ment of the metal and the production of corrugation which is the 
consequence, is shown by some results obtained at Berlin on tracks 
using a “ third rail " where the speed is rather over 30 miles an hour. 
The pressure of the shoe is about 44 lb. and the displacement of the 
metal is nearly always visible on the third rail, while the running 
rails are often free from corrugation. When the rolling surface, on 
the other hand, is not quite flat, the metal, however hard, cannot 
resist the sliding action of the wheels, and corrugation and breaking 
up of the rails is the result. 

As an example of this we may quote a station on the Berlin 
Elevated Railway where trains are braked and where niekel steel 
rails with a strength of 444 tons per square inch, Bessemer steel 
rails with а strength of 50} tons per square inch, and manganese steel 
rails with a strength of 76 tons per square inch have been put down 
for testing purposes. At the present time, while the Bessemer rails 
are but slightly corrugated, both the others showed corrugation 
quite soon after being placed in service. This is the more remark- 
able as Vignoles rails, which generally wear very well, are used. 

Аз regards corrugation on the trolley wire, it seems to appear 
principally at places (1) where the acceleration is great and con- 
sequently the friction between collector and wire is submitted to 
continual variation; (2) where the trolley wire for short lengths is 
particularly restrained and where, in consequence, it is especially 
rigid, for instance, at the points of support, under bridges and in 
tunnels; (3) where the wheel does not move uniformly, owing to 
defective lubrication ; and (4) where the existence of corrugation has 
been noticed on the wire ever since it was placed in service and 
where inequalities in the rolling surface of the rails exist, во that 
the cars and collecting apparatus are subjected to vibrations. 
Glasgow mention that trolley wire eorrugation has not been noticed 
since they removed the rail corrugation by means of an emery wheel. 

Tyre corrugation has only been noticed by a few tramway autho- 
rities. At Bale it has only been noticed on trailers. This is attri- 
buted to the variation in hardness of the tyre metal. to the forma- 
tion of flats on the rolling surface by too energetic braking and to 
inequalities in the rail surface. At Dresden corrugation with waves 
corresponding with the division of the gear teeth has been noticed. 
At Frankfort the tyres often show very decided corrugations, 
though this is most certainly due to the nature of the metal. 

From the answers received to questions on rail corrugation, it 
appears that recent observations and tests have added nothing, or 
yery little, new to the conclusions formulated at the Congress at 
Munich in 1908. An important matter may, however, be noted: 
exhaustive researches prove that the rail metal contains in itself 
the “ bacillus " which leads to rail corrugation. Further, sideways 
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movements, wheel slippings and other causes have been abudantly 
Shown to favour its production. The influenoe which these move- 
menta were shown to have has further incited members to suppress 
or diminish these phenomena. Work in this direction has already 
been taken up. 

Attention may also be called to another important matter. Rails 
embedded in concrete on wooden sleepers, and grooved rails fixed to 
meta] chairs on conduit system where the rails are firmly fixed to 
the foundation, are much less affected by corrugation than long 
lengths of rails obtained’ by welding or by the employment of the 
Melaun joint. It may be supposed that the tension generated in 
these rails causes them to rise, thus favouring the production of 
corrugation. It would be interesting to lav down rails on well- 
impregnated wooden sleepers fixed firmly to the foundations on 
metal sleepers, on blocks and sleepers of reinforced concrete in order 
to discover whether these arrangements diminish corrugation. 
The rails should be solidly attached to their supports, so as to damp 
out as much as possible anv vibrations to which thev are submitted. 

It is not convenient at the present time to go further into the 
question of causes and remedies, for the Association Allemande de 
Tramways et de Chemins de Fer d'Intérét Local has recently 
appointed a commission to carry out, in conjunction with Dr. Puppe. 


detailed investigations into the nature of rail metal and other causes 
of corrugation. 
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THE PRICE OF ELECTRICITY.* 


BY EDW. W. COWAN. 
(Concluded from page 897.) 


Summary.—The author criticises the principles on which the charges 
for electrical energy are usually based. this basis being an equal rate of 
profit from every class of consumer. Although this principle is safe, 
the author argues that best economic results cannot be obtained bocause 
the factor of demand is entirely ignored. The demand for electricity is 
of a “composite” kind, energy being required for Jight, power and 
heat. Classified tariffs should be adopted so as to secure the greatest 
economic advantage. The author supports his views by reference to 
the adjustment of prices in railway freight charges and other lines of 
business. Rege. 

In diagram No. 2 1 have attempted to isolate and depict the 
characteristic features of the principle I am endeavouring to 
establish. 

This diagram requires some explanation. In the first place, it 
should be pointed out that the curves representing the respective 
elasticities of demand for the three commodities, light, power and 
heat are not based upon any observed results, nor has any attempt 
been made to estimate their character in this respect. They are 
deliberately drawn to fit in with my argument. Important factors 
have been ignored, such as the effect of the load-factors of the 
different classes of supply and the effect of the diversity in incidence 
of the maximum demands of each class. In fact, a number of factors 
have been omitted in order to simplify the diagram, and, not only 
emphasise, but exaggerate the effects of the use of a “ classified 
tariff" Тһе ordinates represent price, the abscisse quantity 
demanded. Three curves, representing the arbitrarily assumed 
elasticities of demand for electricity for light, heat and power at 
different prices, have been drawn. 

Another curve (dotted black) represents the aggregate of these 
demands at different prices. This curve has been drawn for equal 
price for all classes of demand, that is, for equal profit or loss on 
the supply for each class of consumer. 

The curve drawn chain dotted represents cost (including соппес- 
tion charges) plus a percentage of profit. At the point A, where this 
curve crosses the curve of aggregate demand, the aggregate demand 
at equal profit of all classes of consumers is found. In the diagram 
it is seen to be 2-7, the average price per unit of supply being 2. 

The other points, C and D. respectively, represent the increase 
upon the demand which is obtainable (under the conditions shown in 
this diagram) if the different classes of demand are differently priced. 

At A all classes are charged 2 per unit of supply. 

At C the light consumers pay 2-5 per unit, the power consumers 
0-9, and the heat consumers 0-8. The aggregate demand is increased 
under this differentiation to 4-0 and the mean price reduced to 1-49. 
This increased demand has been obtained without charging the 
light consumers a higher price than the price at which they could 
supply themselves collectively. Inspection of the diagram shows 
that they could not supply themselves at а lower price than 3.25 
and clear their expenses of production. Therefore, light con- 


sumers are not being penalised and the power and heat consumers 
are not being subsidised at their expense. 


* Paper (somewhat abbreviated) read befor» Section F (Economic 
Science and Statistics) of the British Association at Sheffield. 


“7At D the light oonsumers are charged 2, the power consumers 
0-8, and the heat consumers 0-6, the average price per unit being 
1.13. Here the light consumers obtain no benefit from the “ olassi- 
fied tariff" compared with the “ equal profit," but they are not 
penalised. A comparison of the results shows that at D, under the 
** classified tariffs,” more than twice the demand is obtained, and at 
a lower price, viz., 1:13 per unit, as against 2 under the “ equal 
profit " tariff, which lower price represents an advantage tothe power 
and heat consumers, while the light consumers neither gain nor lose. 

The power and: the heat consumers both gain the advantage of 
obtaining а supply which would otherwise have been beyond their 
reach. In short, the benefits of electricity supply are extended to 
a larger area. From a subjective standpoint the light and power 
and heat consumers all stand in the same position. The “ classified 
tariff" constitutes under the assumed conditions, subjectively 
speaking, en “ equitable tariff." 

It may be. pointed out that the conditions of supply are 
often such that only & very small increase in capital expendi. 
ture is necessary for largely increasing the output. Мг. Arthur 
Wright, referring to Marylebone, said, in 1908, that they could 
double tbeir output by ап increase of 8 рег cent. on their 
capital outlay, and if they could double their output, the average 
cost of their supply would be reduced from 44d. to 24d. per unit, a 
drop in price of 44 per cent. In the diagram doubling the output 


. from 3 to 6 is made to show a reduction of cost of production per 


unit of about 37 per cent. 


It will be noted that care must be exercised in determining the 
tariff, as, if the price is fixed too low for any one service, the demand 
at that price may exceed expectation and lower the mean price 
below mean cost. It is not likely that the course of demand can be 
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predicted with exactness, and consequently provision must be made 
for error of judgment. This can be done either by not attempting 
to obtain the maximum possible output or by adjusting prices for а 
rather larger profit than the normal and setting aside a reserve fund 
which will be available for making good any deficiency due to error, 
until correction can be made by price adjustment. The adjustment 
would generally take the form of deferring a reduction in price 
which would otherwise have been made. 

The circumstances in every case will differ, and the diagram 
shown, depicting hypothetical conditions, only indicates the 
character of the problem and exhibits the possible effects of 
ignoring the factor of demand. In practice, the elasticity of demand 
can only be estimated, but a study of the market price of com- 
peting supplies and of the intrinsic advantages of electricity as a 
medium for the supply of light or power or heat, make it possible to 
arrive at useful approximations. 

I think that engineers instinctively feel that they have a public 
duty to perform in protecting their industry from what they believe 
to be & vicious practice, viz., that of selling any commodity at 8 
price below its cost. They feel that deliberately selling upon such 
terms tends to break the market price, and that it is therefore an ille- 
gitimate and injurious practice., They hold that for the sake of 
any temporary or individual advantage the gains would be ill- 
earned if the means adopted dislocated the machinery of the market. 
With this view we can be entirely in agreement. But is there 
really any element of unfair competition or any breaking of the 
market price in the adoption of a system of “ classified tariffs" . 
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Is any injury done to the theatrical business by charging for the. 
seats in theatres in accordance with this system, that is, in adapti 
the prices according to demand for each class of seat without rega 
to making an equal profit from each class ? (Diagram No. 2 is also 


applicable, mutatis mutandis, to a theatre economy.) Clearly both 


the theatrical proprietors and the public would suffer loss if the 
‘seats were sold at prices which contributed equal profits from every 


part of the house ? It is the integrated cost which should be referred 


to the integrated demand and the integrated price adjusted to 
‘secure an equation. Such a process secures the emergence of the 


largest gain. On the other hand, the selling of any commodity 
strictly upon the basis of equal profit is, I submit, likely to be not 


only uneconomical but commercially injurious in many cases. The 
following diagram (No. 3) statically indicates the forces which, 


according to this conception, are at work. 

As there cannot be two prices in one market, it follows that all 
the contributors producing at a relative advantage will make 
relatively larger profits, which are called “ producers’ rents " in the 
diagram. If the producers who contribute the portion OD, sell 
their product at the arbitrarily chosen price D,D, without regard 
to the market price QQ,, what will become of the surplus repre- 
sented by the area CBD,D? If the producers surrender this 
surplus will the consumers gain it ? Clearly not, because the market 
machinery will not work with different prices for the same com- 
modity. The surplus will be secured by middle men, possibly land- 
lords, whose business it will be to equalise the market price and 
pocket the differences thus yielded by the producers. It will be 
admitted that if “ rents " are unavoidable, they should accrue to 
the producers rather than to a class of interceptors who render no 
essentially useful service. Competition among producers will keep 
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these rents pruned down to a minimum. We may or may not 
approve of the existing commercial system, but isolated attempts 
to amend it in accordance with abstract ideals are not unlikely to be 
mischievous in their effects. 

Turning, now, to the practical import of the criticism of this 
Paper, what does it amount to? ‘There exists a great potential 
demand for electricity for power and heat uses. This potential 
demand awaits the sufficient lowering of prices to render it active 
demand to the great advantage of the community from many points 
of view which affect its well-being. Some years ago I estimated 
that electricity at three units for a penny would compare favourably 
in the provision of useful heat, with coal burnt in open hearths at 
from 153. to £1 а ton. The hygienic advantage and convenience of 
electric heating and cooking are generally realised, as also is the 
convenience of electric refrigeration. Rapid strides have been 
made in recent years in the direction of economy of production, 
and the effective demand for electricity for power use is already 
large and is daily increasing. Further progress in this direction 
may be expected, but the distribution of heat and cold by electrical 
means has scarcely commenced. 

The undertaker, realising that the great potential demand cannot 
be rendered active for many years to come, if it is to await the 
results of progress in the development of economical method in the 


generating and distribution of electricity has endeavoured to reach : 


it by means of various commercial expedients. The position to 
him is in some ways tantalising. Over 80 per cent. of the pro- 


ducing power of our electricity supply works lies inert owing to (ће 


irregularity of the incidence of demand, the use of storage batteries 
only being commercially possible to a limited extent in levelling 
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the fluctuations in the ' demand " characteristic. He sees alt this 
producing plant lying idle and he knows that, though the storage 
of electricity may be commercially impossible, the storage of heat 
and of cold is comparatively cheap and efficient. There are there. 
fore before him the three necessary factors: 

1. A great demand. 

2. Idle producing power. | 

3. Means of storage of the objective of a great part of that demand, 
viz., heat and cold. | 

No wonder, then, that he asks himself—can по alchemy be found 
which may bring these factors into effective combination ? 

But at the outset of his inquiry he is faced with the difficulty that 
one possible means of operation is taken out of his hands. He may 
not adapt his supply to demand by any classification of his charges. 
The industry has established the principle that such a course involves 
inequitable treatment of the consumers and is therefore inadmis- 
sible. While admitting that perhaps the system of “ equal profit ” 
may have provided a good working hypothesis during the early 
stages of the development of a new industry, I do earnestly desire 
to see engineers emancipated from this restriction at the present 
time. - I do not wish to exaggerate the importance of the views I 
hold, but I trust that it will be realised that there is a specific gain 
in the system of classification. Without saving that the adoption 
of the “ equal profit " system has been a mistake in the past, I hold 
that accepting it as being а system essentially right in principle is 
due to а faulty conception of the complex of electricity supply, 
regarded as an organic whole. 

The keystone of my position is this: that a system of graded 
prices can secure finer adaptation of supply to demand. I hold 
that the law of supply and demand is a natural law, and as such, 
may not be disregarded. 

The objective of the law of supply and demand is the achieve 
ment of their closest incidence. It is this end which should be kept 
in view, viz., the attainment of the largest demand of the most 
profitable kind which pays the expense of production plus a reason- 
able margin of profit. With one exception, it does not matter in the 
least, from any other point of view worth taking into account, what 
is the relation between the cost and the sale of the various portions 
of supply which make up the whole. That one exception is that 
no class of consumer should be charged a price in excess of that at 
which it could supply itself. (A corollary follows from this principle. 
viz., that two classes may not be charged prices, the sum of which 
is in excess of that at which they could supply themselves in com- 
bination.) Adherence to this principle is essential from a juristic 
point of view. Any infringement of it constitutes an infringement 
of a prescriptive social right. 

I plead for a due regard of two factors (I) the “character of 
demand," and (2) the “ intensity of demand." Attempts are now 
made to allow for the influence of the former factor in adjustment 
of price in relation to diversity of maximum demands, &c., but the 
latter factor is entirely disregarded in pricing electricity supply. 
Though I have made little reference to it, I do not overlook the 
importance of the ‘‘encouragement’”’ factor. It is right and 
proper to attract relatively profitable business, because it is in the 
common interest that this should be done. 

It is the largest and best class of demand in respect to time, the 
achievement of which should be sought. I do not understand the 
oft repeated argument that supplying low-priced units displaces 
the supply of high-priced. There is no limit to supply other than 
the limits of demand, and it will pay to cater for all demand which 
can be supplied within the limits of the mean cost of production. 

Inert plant is a bad thing, but is not inert power to supply а want 
an equally bad thing ? The neglect to supply any possible demand 
is an abuse of the power of monopoly. 

It is in the hope of giving some assistance towards the removing 
of an obstacle to the advance of the use of electricity that this 
Paper has been written. The practical effect of the removal of 
this obstacle may be large or it may be small, but economists are 
familiar with the fact that small price changes sometimes alter the 
channels of great volumes of trade. We cannot afford to disregard 
any principle, however small its dimensions may be, which is a 
principle of essential economy. 

My thanks are due to Mr. William Schooling and to Mr. Mark 
Barr for useful criticisms and suggestions, and also to Mr. Sydney 
Morse, who has been good enough to express the opinion that 
'' classified" tariffs are not illegal. 


In an appendix the author reproduces the clauses in the Electric 
Lighting Acts referring particularly to prices charged, and then 
passes on to the Railway and Canal Traffic Act. 

Railway and Canal Traffic Act, 1888. 51 and 52 Vict. 

Definitions. Clause 55. “ The term ‘ undue preference’ includes an 
undue preference or unreasonable prejudice or disadvantage, in any 
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respect, in favour of or against any person or particular class of persons 
or any particular description of traffic." 

Ditto, Clause 2. | 

* In deciding whether а lower charge or difference in treatment does 
or does not amount to an undue preference, the Court having jurisdic- 
tion in the matter, or the Commissioners, as the case may be, may, во 
far as they think reasonable, in addition to any other considerations 
affecting the case, take into consideration whether such lower charge or 
difference in treatment is necessary for the purpose of securing in the 
interests of the public the traffic in respect of which it is made, and 
whether the inequality cannot be removed without unduly reducing 
the rates charged to the complainant." 

The consideration of the legality of “ classified tariffs ” is a relatively 
unimportant one, because if such tariffs were found to be illegal, though 
advantageous to the community, the law could and would be altered in 
due course. 

It does not appear to me, however, that “classified tariffs” are 
illegal, though the approval of the Board of Trade would be required. 
The term “ undue preference " in the Electric Lighting Act, 1882, was 
translated from the Railway Acts, and the assumption is that it would 
bear the same meaning and significance in both cases. 

We find that, in regard to railway rates, the system of classification 
is adopted and authorised in the face of the illegality of ‘ undue pre- 
ference.” The conclusion appears to be that the preference given to 
some classes in the classification of rates is not an " undue " preference. 
And it seems to be a fair inference that if such preference is not “ undue ” 
in the case of railway rates, it would not be held to be so in the case of 
electricity supply rates. 

Some light is thrown upon the question by reference to the treatment 
of the difficulty in America. "There, after considerable controversy, 
the principle of “ discrimination” (or classification) has been generally 
adopted, and Н. В. Meyer in his work on “ The Government Regulation 
of Railway Rates," says: “ The effect of that discrimination was a 
heterogeneous mass of railway rates that knit the different producing, 
distributing and consuming sections of this country into à more compact 
trading unit than was to be found anywhere else in the world and carried 
the exploitation of our resources farther than has been carried the 
exploitation of the resources of any other country." 

The above quotation shows that in America the beneficial character 
of discrimination or classification has been recognised. But the dangers 
of an abuse of the system were also recognised, Aclausein an American 
“ Act to Regulate Commerce” provides that discrimination must not 
be “ undue or unreasonable." 

On the Continent there has been considerable controversy on the 
same point and in the earlier days, before the essential economy of 
classification was recognised in connection with railway working, a 
system, of charging for rail transport was adopted which was practically 
identical with the “ Hopkinson " method in the case of electricity supply. 
In the Alsace and Lorraine State Railways a fixed charge for terminal 
expenses was made, and thereafter an equal charge per ton-mile on all 
goods. The arguments which led to the adoption of this system were 
identical with those which have led to the adoption of similar systems 
in the electrical industry in this country. The method was abandoned 
when the benefits of classification were realised. The new tariff was 
called a “ compromise tariff," but it was virtually а “ classified ” tariff. 
The above references seem to show that classification is regarded as 
being legal notwithstanding the illegality of ^ undue preference," and it 
seems to me that the Board of Trade would not withhold their consent 
to a system which was identical in principle with a system which has been 
accepted as being legal and beneficial in the case of railway working 
and which has been adopted in the face of the enactment that ** undue 
preference’ must not be given to any consumer. 


We give below an abstract of Mr. 5. L. Pearce's remarks in 
connection with Mr. Cowan's Paper, as these are of much in- 
terest and could only be referred to briefly in the B.A. diary 
last week. , 


Мг. $. L. Pearce (City Electrical Engineer, Manchester), after some 
appreciative remarks upon the value of the Paper as a contribution to the 
literature of the subject, said that he was considerably in accord with the 
abstract principles set forth, and he thought also there would be a con- 
siderable measure of agreement amongst engineers with the main argu- 
ment of the Paper. The great difficulty lay. however. in the application 
of the principle of * classification ? to actual tariffs—that is, in trans- 
lating an admittedly beneficial principle into an equitable tariff —which 
could be arrived at on a scientific basis and one that would not be open to 
constant revision or adjustment. He held that all tariffs should be flex- 
ible as far as possible. but at the same time not open to the charge of 
* undue preference." Hehad advocated the remission of certain charges on 
capital in the case of new power consumers for the reason that the cost of 
modern plant on a kilowatt basis was only one-third that of plant in- 
stalled, sav, eight vears ago. This enabled new business to be secured 
which would otherwise be lost, and at the same time broadened the basis 
over which all standing charges were spread. and so benefited other 
classes of consumers through a reduction in their tariffs. The remarks 
of the author (at the bottom of p. 11 and top of p. 12), in regard to the 
possibility not only of conferring benefits upon power and heat users, but 
of supplying light users at a lower price than would be possible if the 
principle of a uniform rate of profit from each class of consumer were 
adopted, were borne out by the speaker's actual experience with a large 

undertaking supplying various classes of demand. Не thought the point 


to be emphasised was not the “ equal profit " basis, which was more or 
less a fallacy, especially on “ flat rate " sales, but.that there should be a 
margin of profit on all sales, although the relative profits made on the 
various classes of supply might and would differ widely. Within the 
limits of this principle he thought there was considerable room for 
“ classification.” The introduction of the metal filament lamp had, he 
thought, impressed engineers more than anything else that they were 
selling light and not electricity, and he was in accord with the author in 
considering that the supply of electricity might fairly be considered as 
being “ of a joint character." Мг. Cowan had pleaded for more con. 
sideration to be given to two factors, viz., * the character of the demand " 
and “ the intensity of the demand." With regard to the former he (the 
speaker) thought that taking fully into consideration the effect of 
* diversity factors " met the first point. Не would like to ask Mr. Cowan 
to explain more definitely and fully the exact meaning, however, of the 
expression “intensity of demand." The actual true cost to the under- 

taking of supplying some particular consumers was practically unascer- 

tainable, and he thought Mr. Cowan's explanation of the example given. 

in which a profit was apparently made by selling at a loss, was explained 

on this hypothesis. As far as municipal undertakings were concerned, he 

felt sure that most engineers would agree that the rendering of the largest 

service to the community generally, compatible with financial stability. 

was of greater importance than financial stability plus large profits. 


THE RELATIONS OF SCIENCE TO INDUSTRY AND 
COMMERCE.* 


BY R. BLAIR. 


Summary.—The author in dealing with this subject zives an abstract 
of the views of students, university teachers, manufacturers and consuls 
on the present connection between science and industry. It is shown 
that, while matters are improving, higher education is of too theoretical 
and detached a nature to make its recipient immediately useful in the 
commercial world. Remedies to counteract this state of things are 
suggested. 


In this Paper attention is restricted chiefly to the relation which 
exists between the scientific and technical education, provided at the 
higher institutions in this country, and the after careers of the 
students. The views of 150 students of university rank have been 
selected, while 500 letters of inquiry were addressed to teachers of 
repute at home, in France, Germany and America. Inquiries have 
also been made of manufacturers and British consuls. 

First, as to the views of the 150 students. These students all 
belong to the class for whom the earning of a living is imperative. 
and in the main they represent Oxford, Cambridge and the London 
institutions of university rank. Among minor points made by them 
are these: The engineers emphasise the need of workshop practice 
under commercial conditions, finding that their future is in danger 
of being marred by lack of * works ”’ experience, and some of those 
who have become industrial chemists express the need for a five 
years’ training, three for the degree and two for research. The 
students also complain that posts are obtained not on ment, but 
through influence. This contention is pointedly illustrated by a 
university college professor, who states that he knows one man who 
holds a most important berth. and is undoubtedly a first-class man 
in every sense of the word. This man took his university training 
as a mechanical engineer and graduated with first-class honours. 
after having had “ works " training extending over some eight vears. 
On leaving college the man approached every mechanical firm of im- 
portance in Scotland in the hopes of getting a start. Не found it 
impossible to do so. Finally, through influence, he did manage to 
obtain a junior berth, and is now the head of an important concern. 

The most striking feature of the present occupations of the students 
is that only 10 per cent. have found their way into industry and com- 
merce ; another 10 per cent. have entered the higher ranks of the 
civil service, including technical posts. Some half-dozen are in the 
church; another half-dozen are practising medicine ; the remainder 
have taken to teaching, and it was clear in a fair number of instances 
that selection of a profession was not a matter of choice, but one of 
necessitv. Many a man towards the end of his university career 
discovers for the first time that he has nothing to offer in the indus- 
trial or commercial market in return for а salary. If he has no 
technical knowledge or skill he is, so far as his education helps him. 
in the same position аз a secondary schoolboy, even if he is not handi- 
capped on account of his greater age. Of those, also, who possess 
technical knowledge or skill such as students of engineering of 
chemistry, а good many find themselves offered terms which pride 
or poverty, or both. forbid them to accept. Sometimes the shop. 
factory, or business house offers nothing, and occasionally a premium 
is required. It will easily be understood that under such circum- 
stances an appeal is made by the students for more help in finding 
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posts for university honours men, who are not eligible for the civil 
service and who do not care to turn schoolmasters ; and it will not be 
difficult to appreciate that at the critical point in his career (the selec- 
tion of a means of earning a livelihood) a man is apt to write harshly 
of the slackness of university life and to complain, as one of the most 
successful of them has done, that he wanted to be made a chemist, 
but his university insisted on his wasting his time on divinity. and did 
not even ask for German. 

A great change in the relations of the university and the market 
has occurred during the last quarter of a century. The general 
advance in the standard of education has produced a larger sym- 
pathy on the part of the market for educational institutions and their 
products ; and the movement in favour of technical education has 
widened the range of objects of university education, and has perhaps 
compelled the universities to have regard to the diversities of the 
world's work, and to the function they should discharge in preparing 
their students to live. During the period referred to, a large number 
of technical institutions have sprung up all over the United Kingdom, 
and within quite recent years there have been strong influences at 
work to bring about co-ordination, if not incorporation. of the greatest 
of the technical institutions with the universities within whose areas 
they have emerged. The danger in this process of amalgamation is 
that it may be premature. It may come about before the realisation 
of what each institution in its own way, and in its own time, has had 
to contribute to national problems, and before it has been fully 
recognised that the annexation of a technical school is not merely 
the end of a rival, but the beginning of a new public responsibility, 
and with the result that the vitality and, if you like, the harsh 
industrialism and commercialism of the technical institution may be 
too much submerged by ‘‘ academic control." 

The evidence placed at my disposal shows, on the whole, a tone of 
great hopefulness. This hopefulness of tone is common. It is 
displayed by the newest of the large municipal technical institutions 
in the heart of a great industrial centre, and by some of our oldest 
universities. It is becoming evident that the institutions are recog- 
nising that, however much the market, in its quest after cheapness, 
has failed to distinguish the real from the spurious article, the 
institutions themselves have not been without much blame for plac- 
ing inefficient machines on the market. An eminent professor of 
chemistry tells me that his whole ‘ professional life is strewn with 
examples of the unwillingness of industry and commerce, the State, 
and municipal authorities of this country to take advantage of the 
services of young men who have received the highest technical train- 
ing аз chemists.’ But, he adds, “ there is a tolerably rapid improve- 
ment taking place," and * we who are urging the importance of 
employing these highly trained young men have to remember that 
there has been a great lot of poor stuff turned out from the univer- 
sities and technical colleges, and that the British manufacturer has 
à good deal to say in his own defence." 

The evidence from the engineering colleges and institutions is, on 
the whole, satisfactory. Here and there may be found somewhat 
doleful notes to the effect that the large majority of state and local 
authorities do not lay themselves out to take advantage of tech- 
nically trained men, and, in one case, a view that has much popular 
currency has been put to me in fairly strong terms. It is to the 
effect that employers, especially those who have not very large and 
important undertakings, but who, nevertheless, would have their 
businesses improved by securing technically trained men, have an 
ignorant prejudice against such assistance. It is suggested as the 
possible explanation of their attitude that the employers fear that 
if they engaged men of greater attainments than themselves, they 
would simply be raising up possible opponents in their own line of 
business. There may be some truth in this view, which does not, of 
course, apply to first-class firms, but there is, I think, another 
view worth consideration: That the size of the business concern 
(the amount of capital sunk in it) has much to do with the employer's 
attitude. The employer does not possess the faith that will enable 
him to risk the addition of another salary to his working expenses ; 
and no one, without a fair trial, is able to give him the mathematical 
demonstration, which he seeks, that the salary might often be 
saved merely out of the waste of materials which exists owing to 
the absence of scientitic knowledge on the part of his men, of the 
materials they are handling, and to their having to feel their way Бу 
experiments that аге more in the nature of guesses. Nuch firms will 
be converted only by the example of others. 

There is abundant evidence, however, that there is much less 
prejudice than formerly, and that there is a growing tendency on 
the part of State and municipal authorities to secure for their ser- 
vices engineers who have received the highest training, and that 
this attitude is especially true of certain industries whose success 
depends absolutely upon highly competent trained scientific experts, 
us, for example, the steel industry. I suggest that the growth of 
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this attitude corresponds generally in time with increased recogni- 
tion on the part of the teaching institutions that engineers cannot 
be wholly made at college. The colleges have at length realised that 
the student must from the first learn the limitations of practical 
engineering, and that this can only be done by the introduction of a 
practical atmosphere and without sacrificing апу of the physical 
principles of engineering already well taught at the colleges. One 
of our ancient universities says: “ We have not now much reason to 
be dissatisfied with the attitude of emplovers towards our (engineer- 
ing) students." Several of the largest of the technical institutions 
say they have no difficulty in placing their best students, and one 
university college states that there is a standing demand, as soon as 
the college vear ends, from several of the heads of engineering estab- 
lishments within the neighbourhood of the college for the best 
students. But these heads of firms demand the “ best," and are 
willing to pay a living wage right off to vouths who have never before 
been in works, and have only their college training as qualification. 
It is added that second or third rate men are in very little demand, 
and there is often a difficulty in not being able to recommend youths 
of sufficiently high standard to fill the vacant posts. This case recalls 
other colleges where students (the “ best," at all events) have no 
difficulty in securing places owing to the personal connection estab- 
lished between the heads of the neighbouring works and the head of 
the engineering department. 

It has been pointed out to me both by professors and the heads 
of large engineering firms that there is still а defect in the college 
training of young engineers which ought to be immediately remedied. 
The view is so well presented by one of the colleges that I give it in 
extenso: “ There are certain defects іп the average college training. 
I consider that the question of cost in design and the commercial 
side generallv. receive quite inadequate attention in most colleges. 
Practically all engineering firms exist for making profit. Modern'com- 
petition makes economic design, good efficiency and cheap upkeep 
absolutely imperative. The employer wants men who can in their 
designs give the most for the money. It is, therefore, insufficient 
to teach design on physica) principles alone. Methods of production, 
ease of repair, depreciation, even conditions of transit in large 
machines, all these and more must be considered in effective design. 
Such limitations as these should, I think, be brought before the 
student in greater measure than they are attempted at present. This 
will tend to practicalise the student while his mind is still formative. 

The case of chemistry is more difficult, since there is no doubt that 
the British chemical industry has suffered from German competition. 
Our manufacturers did not for some years understand the use to 
which the chemist could be put in their works, though it is gratifying 
to find there is now evidence of change. The tendency has been, 
especially among municipal authorities, to underpay such tech- 
nically trained chemists and, as regards private employers, the 
author is of opinion that British manufacturers as a body are not yet 
fully sensible of the advantage which they might obtain by the 
employment of skilled chemists in manufactures in which chemistry 
plays a prominent part. Foreign chemists resident in this country 
recognise this, and there is no doubt that they have chosen for their 
sons а university education as a preliminary to business life. 

As regards evidence of change. It appears that many of the 
largest technical institutions have no difficulty at the present time 
in placing their trained chemists in good posts. While an analysis 
of class lists of old chemical students shows that a large percentage 
is now engaged in industrial work. 

Attention should, however, be drawn to the poor class of chemical 
teaching provided at the universities. Much of it is simply good 
secondary class work, and does not teach a student to think for him- 
self. When entering a research laboratory after such a course a 
student is rarely an independent thinker, and has to struggle to 
develop his resources. Again the business faculties of students at 
this stage are poor, and they are not qualified to take up responsible 
positions. After the ** research " years this is changed, the student 
thinks for himself and improves in business style. All this means 
time, however, and the British parent does not care to afford to keep 
his sons at the university until they are 24 to 25 years of age, espe- 
cially as а period of probation has afterwards to be served in works, 
unless he sees that his money is going to be a good investment. 

Industrial and commercial firms almost all express their preference 
for elementary school boys. А good many speak in high terms of 
the value of evening schools, while insurance companies especially 
seek for the secondary school product. ‘There is some call for men 
trained at the highest institutions, but this call is so much confined 
to firms whose works or business require technica] skill that it is fully 
evident that the others do not yet feel the need of such men, nor know 
how to use them. 

А fairly common plan of training for those who will rise above the 
rank of “ hands " is the elementary school education, combined with 
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evening classes. There is a demand for the “ practical " man, and a ` 


view, which is not altogether uncommon, is more sympathetic with 
higher education is that a man with practical trainingjalone can do 
much; a man with technical training alone can do little; a com- 
bination is, therefore, essential. If only one of these can be had that 
must be the practical man. 

Though in general the value of evening schools is recognised by 
employers, yet there is a fair amount of criticism ; for instance, that 
they are not practical enough. They think that such schools may 
help individual pupils, but it does not enter their mind that they 
may also aid their industries. Evidence goes to show that the direct 
connection between the universities and industry is small, though 
many manufacturing and trading concerns recognise the value which 
a full university education affords in after life. It is felt that the 
present system of education in these institutions together with the 
length of the vacations and the great freedom enjoyed by the under- 
graduate are not altogether suitable preliminaries to a business life. 

It, however, appears that many British manufacturers, especially 
those under younger management are displaying their economic 
sense in a new and interesting direction. Firms manufacturing 
common commodities and employing thousands of hands have 
shown that not only do they employ scientifically trained engineers, 
but they employ public school men as managers, they employ on 
their permanent staff doctors and dentists for the sake of their hands, 
they provide much for the social and economic welfare of their 
workers and generally show that they take as much interest in the 
human as in the other material which comes into their works. They 
find that in the interests of their business the human material, as 
much as the coa] and the steel and the sugar and the flour, can 
respond with more efficiency to scientific and generally enlightened 
management. 

(To be continued.) 


ELECTRIC RAILWAY CATENARY TROLLEY CON- 
STRUCTION.* 


BY W. N. SMITH. 


Summary.—The author describes recent practice in catenary con- 
struction, discussing the various features of the different forms in use. 
He believes that the roller type of trolley may possibly prove a distinct 
improvement over the present sliding bow for trunk line work. 


During the past 20 years the overhead trolley for electric railways 
has become such a familiar type of construction, and apparently so 
settled in practically all its details, that it is apt to be regarded as 
commonplace compared with many other features of electric railway 
equipment. As long as electric energy for train propulsion was 
everywhere standardised at 500 to 600 volts direct current, trolley 
construction practice followed a practically uniform line; but 
since 1904 wide departures have been made from the original forms 
of railway motors, both as to current and voltage. This advance, 
made entirely in the interest of economy in transmission, has been 
accompanied by radical changes in trolley construction, which have 
required the closest engineering attention and have lifted it above 
the level of the commonplace into which it had generally come to be 
relegated. | 

This Paper is intended to be a review of current practice in electric 
railway catenary construction. Аз interurban railways grew in 
importance, and in the size and speed of their equipment, not only 
did the necessity for economy in power transmission grow increas- 
ingly important, but the problem of collecting trolley current at 
high speed became more and more serious. The figure 8 and grooved 
types of trolley wire afforded some relief, but as supports were still 
100 ft. or more apart the points of suspension caused slight changes 
in elevation of the wire, sharp enough to make trouble at high speed. 
It was not until 1904 that a new step was taken, namely, the elimina- 
tion of the sag by means of more frequent points of support of the 
wire, resulting in the development of the so-called catenary type 
of suspension. This has come to be accepted as a practical solution 
for high-speed trolley operation. The principal features of this 
construction are the flat and smooth alignment of the trolley wire 
for high speed, the prevention of a trolley wire falling to the ground 
when broken (this is imperative at high potentials), and the use of 
a pneumatica!ly-operated sliding bow for making contact. It has, 

however, the drawback of responding more sluggishly to uneven- 
ness of the trolley wire than the wheel and pole type of trolley, and 
this has resulted in à number of cases in the retention of the wheel 
trolley even in 3,300 and 6,600 volt lines. The writer's observa- 
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| catenary, in which the trolley wire is suspended by clips of uniform 


tion leads him to believe that the objec Hons to the bow tena) И 
developed particularly where the catenary construction is defectivag 

Catenary construction is divided into three types as follows :4 
(1) The plain, single catenary, with the trolley wire hung directi 
from tbe messenger wire. (2) The compound or three-wire single 


length from a tight secondary wire just above it, this secondary wires 
being supported by hanger rods of varying length from slack messenger. 
wire above it. There are several variations of this type and № 
permits the use of devices which maintain a uniform tension on the’ 
trolley wire through any range of temperature. (3) Double смепагу: 
construction, consisting of two messenger wires and one trolley, the: 
latter below and between the other two, the three wires being at the: 
corners of an equilateral triangle and rigidly connected by triangular: 
pipe spreaders varying from 6 in. to 6 ft. on a side according to the 
sag of the messenger wire. The excessive rigidity of this type has: 
been found to be undesirable in practical operation, and it has been 
successfully modified on the New Haven railroad by stringing a 
second trolley wire and fastening it а few inches below the first Бу, 
clips at points halfway between the original trolley wire hangers. 

The second of these general types has been extensively developed 
in Europe, particularly that feature which enables the maintenance. 
of uniform tension on the trolley wire. Conspicuous examples of 
this type are the single-phase lines of the Blankenese-Altona- 
Hamburg-Ohlsdorf line in Germany, and the Rotterdam-Haag- 
Scheveningen line in Holland. 

Poles and Bridges.—Where wooden poles are used they should 
invariably be treated with some preservative, preferably of the 
creosote type, before being set. Steel poles can be had in three 
types. The familiar two or three-section tubular pole, in either 
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Ес. 1l.—PoRcELAIN INSULATOR. 


standard or extra heavy pipe; the “ tripartite” pole, built up of 
re-rolled Bessemer steel U-sections with malleable iron collars and 
spreaders; and the “diamond " pole which consists of two sheet 
steel V-shaped troughs tapered and flanged over the edges, one being 
driven lengthwise within the other to form, when assembled, box 
shaped pole, the extra strength lying in the extra thickness of the 
overlapping flanges. The relative merits of these three types of 
steel poles may be briefly summed up by saying that the tubular 
type is the least economical of weight for a given strength, and 
that while the diamond pole is superior to the tripartite in the matter 
of weight economy, the tripartite has a great advantage in that the 
Bessemer steel composing it is almost rust-proof and that every 
inch of metal surface upon it can be reached with a paint brush. 
Its taper can also be varied to suit local conditions. 

Reinforced concrete poles have come into use during the past 
few years for railway trolley construction. Under favourable con- 
ditions they can compete with cedar or chestnut poles as to first 
cost; they are, roughly speaking, about twice as stiff as a cedar 
pole and of 30 per cent. to 50 per cent. greater ultimate strength. 
Most important of all, they are practically indestructible. 
considerable number of them are in use on the lines of the Fort 
Wayne & Wabash Valley Traction Co. 

On account of the load being from two to three times that carried 
on a single bracket pole in standard direct suspension, it is necessary 
to use heavier poles for catenary work. If of wood, they should 
average 25 in. in circumference at the top, and should invariably be 
seasoned and treated with creosote, at least, at the butts. The 
standard setting should be 6 ft. for a 30 ft. pole and 6} ft. for è 
35 ft. pole where the wire is at a high elevation. Over highway’, 
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not seem worth while to go to the extra trouble of working various 
styles of insulators into them. This form of span is practically in 
duplicate, though it is intended that the upper should carry the 
load and the lower act to steady the stirrup sideways. It is hardly 
necessary to add that steel poles are necessary for catenary span 
construction of this character, unless there is ample room substan- 
tially to guy wooden poles. For this purpose the tripartite pole has 
been found very satisfactory. The illustration shows seven tracks 
spanned, being a distance of 961 ft. across the tracks between poles, 
and four tracks of the seven electrified. 

Some of the latest catenary construction for double track has been 
supported by a light bridge construction, the most recent example 
being that of the Rochester, Syracuse & Eastern Railway, recently 
completed, and illustrated in Fig. 3. This is for 600 volt direct- 
current construction with bridges 300 ft. apart. It is of the plain 
single catenary type, without any special adjustment or tension 
devices. The sag of the cables in a 300 ft. span is about 62 in., the 
maximum length of hanger being about 67$ т. and the mini- 
mum 5} in. in length. The form of bridge and foundation is stable 
and permanent. The side frames of the bridge are 28 ft. between 
the centres and the spread of each base is 4 ft. The insulators on 
top of these bridges are of porcelain moulded in a special saddle 
shape and set on treated timber. There is said to be comparatively 
little side swaying between bridges. Оп this particular line the 
messenger cables are of copper, constituting the feeders and are of 
500,000 cir. mils. The feeder was necessary for power distribution 


19 ft. is usually high enough, but in the steam railroad electrifica- 
tion carried out in this country the standard height of trolley wire, 
except under low bridges, is 22 ft. above the rail. Bracket poles 
should be set with 14 in. or 15 in. rake, as they will pull up to about 
1 ft. rake after the load has been applied. On steam railroads 
particular care must be paid to side clearances. 8 ft. from centre 
of track to the face of the pole is a minimum, and some roads require 
more. With an 8 ft. clearance, a bracket 10 ft. in length is sufficient. 
On curves, brackets must be so inclined from the horizontal as to be 
nearly parallel to the position taken by the pantagraph bow, the 
outer end of which will tilt up considerably, due to the elevation of 
the outer rail. For attaching bracket truss rods to pole tops, the 
three-part pole-collar is preferable to any other means, as a single- 
pattern forging is sufficient not only for the truss rod but for con- 
straining the body of the bracket. Insulator pins should be tightly 
adjustable on the brackets and should be made with a two-part 
clamp base, which the writer believes preferable to one with a 
J-bolt base. 

Porcelain insulators of the petticoat type, are now universally 
used, and even over steam railroad tracks they have given no special 
trouble from gathering soot. The types used on the Erie and the 
Denver and Interurban lines have been uniformly successful, for 
three years on the former and two years on the latter railroad. The 
general form of this insulator is shown in Fig. 1. 

Brackets ought also to be stronger than are usually made in direct 
suspension, particularly if over steam railroads, In the equipment 
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Fic, 2,—OveRHEAD CONSTRUCTION AT ROCHESTER TERMINAL OF THE 
EASTERN RAILWAY. 


ERIE RAILROAD. 


and the cost of the steel messenger wire was saved by this com- 
bination. 

Some figures were recently published showing the relative cost of 
this type of construction compared with the ordinary wooden pole 
and span wire construction for double track. The fact that the 
messenger wires were eliminated and the feeders made to do double 
duty enabled quite a saving to be made, and the cost of the support- 
ing structures, exclusive of copper conductors, is reported for this 
particular line as being only £20 per mile of double track more than 
with wooden pole construction. It is hardly necessary to comment 
on the greater permanency of steel construction. 

Messenger and Trolley Wires.—By reason of their somewhat 
intimate relationship, it is desirable to consider messenger and 
trolley wires together. The original and simplest form of catenary 
construction utilised a galvanised seven-strand steel cable of high 
strength steel, with hard-drawn grooved copper trolley wire. The 
messenger wire has varying sags, but a common sag was 10 in. to 
12 in. for a 120 ft. span. The trolley wire, which is generally of 
3/0 or 4/0 B. & S. gauge, is meant to be perfectly level at average 
temperature, but owing to the differént coefficients of expansion of 
steel and copper, the trolley wire is relatively tighter at low and 
slacker at high temperatures than the messenger wire. With the 
plain type of catenary construction where no take-up devices are 
employed, the result is that in warm weather the 10 ft. sections 
between hanger points become slack enough to cause the sliding 
bows to pound kinks into the wires at the hanger points, and, at 
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designed by the writer for catenary construction оп the Erie Rail- 
road, two truss rods were used per bracket. Some forms of bracket 
are made with two horizontal members, one on each side of the pole. 
To guard against accidents and minimise breakage in case of accident, 
the writer believes that it is desirable to design the pole attachments 
to the bracket, so that if the trolley and messenger wire break, the 
bracket and truss rods may be swung around the pole as on a hinge, 
rather than be broken off or twisted out of shape. This is effected 
by using pole collars at the butt of the bracket and at the point of 
attachment of the truss rod, which have the additional advantage 
of obviating the boring of holes through the pole. 

Catenary Spans and Bridges.—The expense of steel bridges for 
supporting catenary trolley wires over more than two or three 
adjacent tracks can be greatly reduced by using span wire con- 
struction. A number of spans constructed under the writer's 
supervision at the Rochester terminal of the Erie railroad are illus- 
trated herewith in Fig. 2. In this design the span wires and all 
supporting fittings are earthed. The trolley wire is supported by 
suspending from the span wire a stirrup of the same size of tee iron 
as is used for the bracket. The same type of pin as well as insulator 
is used for the span as for the bracket construction on the remainder 
of the line. The voltage on this installation is 11,000. For lower 
voltages heavy wooden strain insulators are sometimes cut into the 
spans without any insulation between the span and the messenger 
wire at the point of attachment, but the advantage of entirely 
earthed span wires should commend itself so naturally that it does 
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any considerable speed, mechanically pounding and electrical flash- 
ing are both injurious. The only remedy for this situation aside 
from providing over-lapping breaks, is to pull the wire sufficiently 
tight so that its strain at maximum temperature will not be less for 
a 4/0 wire, than 2,000 Ib. If the minimum tension at 100°F. is to 
be 2,000 Ib., at O°F. it will run up to about 5,000 lb., and the elastic 
limit of the wire is reached at 5,817 Ib. As 5,000 lb. is so close to 
the elastic limit it is to be expected that copper trolley wire pulled 
tight enough to be effective at maximum temperatures will be likely 
to get pulled beyond the elastic limit in the course of а season or 
two, particularly after the outer skin is somewhat worn down by the 
passage of the moving contact. These considerations may explain 
much of the trouble that has been experienced with plain catenary 
construction using hard-drawn copper trolley wire. It sometimes 
happens that when a road is quite crooked, the elasticity of the poles 
will do something towards maintaining the tension of the trolley 
wire at varying temperatures by giving sideways at the curves, but 
usually the only remedy is to pull out the slack as often as required. 
This warm-weather slackness can be obviated where à wire сап be 
pulled sufficiently tight to be at а miniumm of 2,000 lb. at а high 
temperature and 5,000 lb. at low temperature. This can be done 
with “ phono-electric," with steel wire, or copper-clad steel wire. 
The principal objection to the use of wire other than copper is the 
decreased conductivity. Phono-electric wire costs more than 
copper, while steel wire, of course, costs very much less. Both of 
these wires are so much stiffer than hard-drawn copper that there 
is a marked tendency to resist kinking. At 11,000 volts the con- 
ductivity does not greatly matter when dealing with the usual 
interurban train weights and distances of transmission. 

On the Denver & Interurban Railway, in 1908, phono.electric 

trolley wire was strung on 45 miles of plain catenary construction, 
using à dynamometer to register the tension, which was 
во adjusted that at 100°F. there was not to be less than 
2.000 lb. tension, rising to nearly 5.000 Ib. at O°F. This 
road has been in constant operation for two years and 
it has not been necessary to pull any slack out of 
the trolley wire in that time, thus demonstrating the 
correctness of both the design and the selection of 
materials. 
‚ The use of tension devices for trolley wire as thus 
far developed, which is chiefly in Europe, does not 
seem to contemplate tensions of more than 1,000 lb. 
to 1,500 Ib., and furthermore the clips which hang the 
trolley wire from the secondary wire directly over it are of 
a type that will yield vertically, so that the trolley can, as 16 were, 
carry a wave along with it as it travels underneath the wire. It is 
the writer's belief that without the upwardly yielding hangers, it is 
necessary to maintain a minimum tension of at least 2,000 Ib. ; 
and that the only excuse for maintaining a lower tension is the 
ability of the trolley wire to yield at the hangers. Such hangers 
have not yet been generally adopted for use in this country and the 
only experiments with them under American conditions of which 
the writer has knowledge, have not been particularly conclusive. 
On the New Haven road good results have been effected by a maxi- 
mum tension of about 5,000 Ib. on the trolley wire, and without the 
use of automatic devices for producing uniform tension under all 
temperatures. 

An excellent feature of the modified type of compound catenary 
construction used by the New Haven В.В. is the upward yielding 
made possible by suspending the contact wire from the old trolley 
wire at points half-way between the original hanger points. There 
is thus available a limited amount of upward yielding, depending 
somewhat on the temperature. The clips by which the working 
conductor is attached to the lower or secondary messenger are fast 
to both the wires and allow no vertical play other than that due to 
the yielding of the secondary wire. The European compound 
catenary, however, has these hanger clips so designed as to permit 
the trolley wire to yield vertically, and as all new European work 
seems to be designed along these lines the principle under European 
conditions seems to be successful. 

The other principal feature of the compound catenary is the tension 
device placed at intervals to take up the expansion in the trolley 
wire due to temperature. This consists of a system of weights 
operating by chains over pulleys, pulling against the free end of the 
trolley wire at the end of each section, the consecutive sections 
overlapping so that the contact bow slides readily to one before 
leaving the other, there being, however, no electrical] connection 
between the trolley wires of the overlapping sections except during 
the passage of the bow. These sections are from 3,000 ft. to 4,000 ft. 
long and the arrangement serves naturally as a section insulator 
around which a jumper can be placed if desired. On the line at 
Rotterdam the builders have cut the messenger wire at every 

bracket, inserting a strain insulator resting upon the bracket and 


composed of three insulators so that there are ordinarily two in 
series. Previous practice adhered to the continuous messenger 
but presumably the charge was made in the interest of diminish- 
ing the effect of changes in temperature of the continuous 
messenger. 

The latest improvement introduced in Europe for eliminating 
unevenness of operation due to temperature changes is & new design 
in which there is included an equaliser wire, so-called, which runs 
above the catenary between brackets without any intermediate 
hangers, as shown in Fig. 4. Being somewhat shorter and with less 
slack than the messenger wire proper it tends to lift the catenary at 
points where it is anchored thereto a short distance away from the 
brackets, and thereby raises & short bight in the catenary directly 
under the bracket where the trolley is attached to it, thus lifting 
the trolley wire at the bracket when temperature is lowered, which 
would not be the case in the ordinary type of plain catenary con- 
struction. In this type of catenary the trolley wire is of hard-drawn 
copper, while the catenary and the equaliser are of silicon bronze, 
so that all three have similar coefficients of expansion. In several 
instances a copper messenger wire has been used instead of steel, 
this having been done on lines where low-tension direct current was 
used, requiring feeder copper. It has the advantage of saving the 
cost of a steel messenger. ‘The fact that both the trolley and mes- 
senger are of the same material will greatly lessen the troublea that 
have been experienced with a steel messenger and a copper trolley 
wire. 

The excellent service being rendered by steel trolley wire on the 
New Haven R.R. has suggested to the writer that it might be worth 
while to propose using a combination of a copper messenger and а 
steel trolley wire. In this arrangement the trolley wire would 
expand and contract less than the messenger and it would seem as 
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though it should therefore be more easily kept at required tension. 
There has not been time to work up the idea in detail, but it is sub- 
mitted for the criticism of those who are interested. It will pro- 
bably be more suitable for the higher than lower voltages, but as it 
is no more difficult to insulate catenary trolley construction for 
11,000 volts than for 2,200 volts, the extra cost of insulation due to 
carrying the higher voltage is insignificant. 


(To be concluded.) 


—————. 


TESTING OF HEAT-INSULATING MATERIALS.’ 


ВУ Е. BACON, М.А. 


Summary.—The author describes apparatus he has prepared for cal. 
culating the loss of heat in heat-insulating materials. Particulars of 
tests on a number of materials are given, and also the effect of an ат 
jacket. 


The original object of the apparatus here described was to obtain 
some exact data for calculating the loss of heat through the walls 
of cold stores in which only a very thin layer of insulation could be 
allowed, so that surface effects were important, and to provide à 
conductivity test for heat-insulating material which could be carr 
out with sufficient ease and rapidity for commercial purposes. — . 

In order to avoid the labour and difficulty of moulding the material 
to be tested into a shell or covering of complicated shape, recourse 
was had to the more direct “ wall" method, in which tbe drop of 
temperature between the two faces of & thin slab transmitting à 
known heat flux is determined. The inherent sources of error to 
which such a simple method is liable are: (1) Leakage of the heat 
flux ; (2) incorrect determination of the temperature of the surfaces. 
It is claimed that both of these errors have been rendered negligible. 
In fact, the accuracy with which the heat flux and temperature 
gradient could be determined was greater than could generally be 
turned to useful account owing to the want of uniformity existing 
between two specimens of the same material. 


- 


* Abstract of a Paper read before Section G of the British Association 
at Sheffield. 
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Duplicate specimens of the material to be tested are obtained in 


the form of slabs measuring 18 in. by 18 in. and not more than'1]"in. 
thick. A thin, flat heating net of uniformly wound resistance wire, 


interwoven with asbestos, measuring 12 in. by 12 in., is sandwiched 
in between these slabs, the marginal crack left all round the heating 
net being filled up with strips of felt. Direct contact between the 
heating net and slabs of insulating material is avoided by interposing 
a thin sheet of asbestos millboard on each side. To measure the 
temperature of the faces of the slabs advantage is taken of the fact 
that there is no perceptible drop of temperature between а heat- 


insulator and a good conductor of heat in close contact with it. 


Sheets of zinc 12 in. by 12 in. are taken, and a flat resistance coil of 
fine double silk-covered wire wound uniformly over a central 6 in. 
square of one of their faces. The wire is wound non-inductively and 
secured to the zinc plates by stitches of thread passing through fine 
holes drilled in the metal. Zinc plates prepared in this way are 
inserted on each side of the slabs of insulation, the fine wire coils 


being in direct contact with the material to be tested. Thin wood 


covers are now put on both sides, and the whole is clamped firmly 
together by four bolts, with wing nuts passing through two skeleton 


frames of wood (Fig. 1). The apparatus is then hung in a vertical 


plane in a situation screened from draughts and sunlight. The 
terminals of the heating net are led away through an adjustable 


resistance and suitable switchgear to a battery of accumulators. 
A voltmeter and ammeter are connected up to the circuit, from the 


readings of which the watts dissipated can be obtained. As the 


arrangement of slabs is identical on both sides of the heating net, the 
heat generated will divide equally, half escaping through one wall 


and half through the other. The terminals of the resistances of fine 


copper wire are connected up to a Wheatstone bridge of the stretched- 
wire type through a system of plugs, which enables the ratio of resis- 
tances of either pair of coils to be determined. 
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By assuming a value for the temperature coefficient of the copper 
wire, of which the coils are wound, the excess of temperature of the 
inner over the outer faces of the insulating materia] can be imme- 
diately obtained. The system of plugs also allows of the resistance 
of any one of the four coils being compared with that of a fifth coil 
situated in the unheated surrounding air, the temperature of which 
is measured with an ordinary thermometer. This enables the abso- 
lute temperature at the inside or outside of either of the slabs to be 
determined. 

Since the coils which give the temperature of the faces only 
measure 6 in. by 6 in., while the heating net measures 12 in. by 12in., 
it is evident that there is a marginal guard ring of heat flux 3 in. 
wide all round the central area, through which the heat gradient is 
determined. As the heating net is wound uniformly, heat is gene- 
rated uniformly all over its surface; the sheets of zinc, being also 
the same size as the heating net, help to spread the heat flux uni- 
formly and maintain a direction of flow normal to the surface. With 
slabs of insulating material not more than 1} in. thick there can be 
hardly any doubt that the flux of heat through the central 6 in. 
Square Over which the temperature of the faces is determined is 
uniform, normal to the surface and of density equal to half the watts 
dissipated in the heating net per unit area. With slabs 1 in. thick 
it will be seen that, although the total amount of materia] required 
for the test is small, the value obtained for the heat conductivity of 
each slab will really be the average of 36 cubic in. of the material. 
In all cases the difference of temperature between the faces was 
measured for each of the slabs, thereby making sure that the heat 
flow through each slab was approximately equal, and enabling the 
average coefficient to be determined for a total of 72 cubic in. of 
material divided between two separate specimens, although the total 
number of temperature observations involved is only two, and these 
can be taken immediately one after the other by simply changing 
over the plug connections to the Wheatstone bridge. When the 


apparatus is once got together the introduction of fresh specimens 


is only the work of а few minutes. If it is desired to test some loose 
material, such as powdered cork or silicate cotton, two similar wood 
frames are used for retaining it in position. 

As soon as the material is in position and the heating coil and fine- 
wire coila are connected up, a suitable heating current is switched on 
and the apparatus left until the steady state is attained. The time 
necessary for this may be anything from 12 hours to two days, 
depending on the nature of the material and the magnitude of the 
heating current. 

In Fig. 2 are shown the results of a series of testa on boards of 
yellow pine 1 in. thick. Curve I shows the mean difference of tem- 
perature between the inside and outside faces of the boards in an 
enclosed test, as shown in the diagrammatic section, Fig. 1. It will 
be noticed that the curve 1, in common with а] similar curves ob- 
tained for other materials tested, is slightly convex to the tempera- 
ture axis, thereby confirming Nusselt’s result that the conductivity 
of heat insulators increases with rise of temperature. Curve 2 of 
Fig. 2 shows the difference of temperature between the inside faces 
of the boards and the external air when the apparatus is arranged 
so that the outaide surfaces of the boards are uncovered ; whilst 
curve 3 has been obtained by plotting the temperature intercepta 
between curves 1 and 2 for different heat fluxes, and the abscissz of 
this curve accordingly represent the drops in temperature which 
occur at the outer surfaces. The way in which curve 3 bends up 
shows how very incorrect Newton's law of cooling becomes as soon 
as the drop in temperature exceeds 40°F. or 50°F. From these 
curves we can make an attempt to predict the amount of heat that 
will pass through a partition made of various thicknesses of this 
material, when certain specified differences of air temperature exist 
on the two sides. For any definite heat flux, the difference in tem- 
perature between the two faces of the partition will be the corres- 
ponding abscissa of curve | increased or decreased in simple pro. 
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portion to the thickness; the corresponding abscissa of curve 3 is 
assumed to be the drop of temperature at the surface that will occur 
on each side of the partition, and the transfer of heat by air contact 
will be very sensitive to convection currents. Under conditions of 
cold-store construction doubtful surface effects on the calculated 
results have much less relative importance. 

The following table shows the specific gravity and coefficient of 
heat conductivity as determined by the apparatus described for a 
number of different materials. То facilitate comparison with the 
results of Nusselt, the conductivities given in.the table have been 
expressed in kilogramme-calories passing per hour through a cross- 
section of 1 sq. metre when the temperature gradient is 1?C. per 
metre. То convert the conductivities into B.Th.U. per square foot 
per hour for a temperature gradient of 1?F. per inch the figures given 
in the table must be multiplied by 8-05. Thus, for yellow pine, 
0-13 x 8:05— 1:04 nearly, as previously obtained from Fig. 2. 

Соей. of heat 


Material. Spec. grav. conductivity at 
50°С. to 75?C. 
Yellow pine across grain ........................ 0-360 ...... 0-13 
Teak across grain: ево ponen 0:515 ...... 0-23 
Expansit Schrot Мо. 1." oo... еее, 0-051 ...... 0-055 
" sc МӨТ Бои 0-049 ...... 0-061 
Compressed cork slabs ........................... 0-106 ..... 0-060 
0-330 
Silicate cotton or slag wool ..................... 0-256f ...... mean value 
0-141 0-07 
0-113 
Asbestos sheet, $ in. thick ..................... 1-240 ...... 0-25 
з millboard, # in. thick.................. 1-075 ...... 0-14 to 0-1 


Air jacket in the vertical plane, 1 in. wide, 
walls of asbestos millboard — ............... Е. ed 0-26 to 0-31 


The somewhat higher conductivity of Expansit Schrot No. II. com- 
pared with No. I. is due to the larger size of the granules composing it. 


* A special preparation of cork. 
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The most efficient grain size is a point of much interest. The heat- 
insulating effect produced bya porous material is apparently due to 
the fact that the space which it occupies consists mainly of air split up 
into such a fine state of subdivision that convection is prevented by 
viscosity. The more minute the pores the more hampered will be 
the movement of the entangled air; but a limit will be reached when 
the pores are made so small that the benefit derived from this cause 
is counterbalanced by the increased conduction of heat that takes 
place through the substance of the material itself. From the re- 
searches of Clark Maxwell and Winkelmann it appears that the con- 
ductivity of perfectly still air is only about 0-02, which may be taken 
as the ideal towards which the conductivity of actual porus insulating 


ао 
SILICATE COTTO |y. An | 


B.Th.U.s per Sq Ft. per | , 


= Fig. 3. 


material can опу approach. The author understands that а соп- 
ductivity as low as 0-033 has been obtained for Expansit of very 
fine grain. 

Silicate cotton was experimented with in four different densities. 
Results for the highest and lowest densities, representative of very 
loose and very firm packing, are shown in Fig. 3. It will be seen that 
loose packing makes slightly the best insulator for small differences 
of temperature; but firm packing is much the best when the tem- 


perature difference is considerable. On the whole, the results | 


indicate that it is advisable to pack the silicate cotton as firmly as 
possible, especially as this ensures that the material will not after- 
wards subside so as to leaves holes which cannot afterwards be 
filled up. 

The apparatus described above for measuring conductivity is also 
well suited for getting comparative values for heat insulators from 
the cooling point of view. А steady state is established with some 
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specified internal temperature, the heating current is then switched 
off and the rate of fall of internal temperature determined by taking 
readings periodically. 

Results for asbestos lead one to the conclusion that its value as a 
heat insulator is due rather to its fireproof qualities than to its low 
conductivity, which, indeed, appears to be no lower than the con- 
ductivity of wood. To make experiments on the conductivity of a 
simple air jacket, two double thicknesses of thin asbestos millboard 
were inserted in the positions usually occupied by the slabs of in- 
sulating material to be tested ; curve 1 of Fig. 4 was obtained with 
this arrangement. Frames were now inserted so that a central air 
jacket 9 in. by 9 in, was introduced on either side, surrounded by a 


marginal dead air space about 1$ in. wide. With this arrangement 
curve 2 was obtained. Curve 3 was constructed by plotting the 
intercepts between the curves 1 and 2 and must represent very ap- 
proximately the difference in temperature between opposite walla 
of the air jackets. It is at once evident that an air jacket of this 


description is a very poor insulator even for small differences of tem- 


perature, and that the conductivity increases enormously as the 
temperature difference is increased. 

Curves 2 and 3 refer to an air jacket with vertical walls. The 
effect was tried of turning over the apparatus bodily from the ver- 
tical to the horizontal plane. The temperature differences for the 
jacket that was now uppermost rose from curve 2 to curve 4, while 
for the jacket that was underneath the temperature differences fell 
from the curve 2 to curve 5. "The explanation of these results 
appears to be that currents of hot air rising freely from the upper 
horizontal surface of the apparatus enabled the heat to be carried 
off with only a small difference in temperature between the top of 
the jacket and the outside air. On the other hand, the hot air pro- 
duced by the heat conducted through the bottom horizontal surfaces, 
instead of being displaced by cold air, remained in contact with the 
lower surface, with the result that the outside wall of the lower jacket 
rose in temperature, thereby diminishing the difference in tempera- 
ture between the two walls of the jacket. The heat conductivity of 
the two jackets can no longer be calculated. 


COMMERCIAL WIRELESS TELEGRAPHY IN JAPAN. 


THE TEISHINSHO SYSTEM. 
BY WICHI TORIKATA. 


The investigation of wireless telegraphy in Japan has been 
continued for about 23 years, the first practical experiment 
being made by Dr. Rinzaburo Shida in 1886, in an attempt to 
communicate across the river Sumida. This experiment was 
carried out by the conduction method, but was not very 
successful. 

After Prof. Hertz announced his epoch making discovery of 
the electric waves, Dr. Hantaro Nagaoka, Dr. Binnozio 
Midsuno, and Dr. Osuke Asano were greatly interested by the 
phenomenon, and the two former especialy began their 
theoretical investigations. Dr. Asano intended to utilise the 
waves for signalling. | 

Dr. Osuke Asano is the Director of the Electro-Technical 
Laboratory of the Imperial Japanese Government, and is also a 
Professor of the Tokyo Imperial University. His investiga- 
tion had so far advanced that at the beginning of November, 
1897, he was successfully effecting experimental communica- 
tion over several miles in Shinagawa Bay, near Tokyo. In 
April, 1900, he had succeeded in practical communication over 
34 miles between Otsu and Funahashi. By these practical 
experiments, he gained much experience and effected improve- 


0401100090: 7 


Fia. 1.—ТЕРРОХ DETECTOR. FIGURE FROM THE JAPANESE PATENT 
SPECIFICATION No. 11,849 (1907). 


ments in his system, and in 1903, he intended to communicate 
between Formosa and Kyushu. The distance between these 
islands is 630 miles, and by using 15 kw. he was able to receive 
some signals at either station, but not yet to effect regular 
communication. Unfortunately war broke out with Russia 
before he could establish regular communication between 
these two islands, and he was obliged to stop his expert- 
ш to avoid interference with the wireless operations ш our 

avy. 

During the war, he remained in his laboratory and continued 
his researches. He was not able to make any long distance 


ll — i р ие 


© THB ELECTRICIAN, SEPTEMBER 16, 190. SAE 16, 1910. 


941 


practical experiments until July 1, 1908, when we began com- 
mercial wireless telegraphy. № evertheless he made great pro- 
gress by many inventions and improvements during his 
laboratory researches, and when we adhered to the Berlin 
Wireless Convention of 1906, we were able to open many 
public wireless stations at once, in accordance with his design 
and system. The wireless system is generally known as the 
Teishinsho system, or the system of the Department of 
Communication, for his laboratory as well as all commercial 
wireless stations in Japan belongs to this department. 


Fic. 2.—TANTALUM Detector. Figure FROM THE JAPANESE 
PATENT SPECIFICATION No. 15,238 (1908). 


Dr. Asano had many assistant engineers and among them 
Mr. Matsunosuke Matsushire and Mr. Mitsuru Saiki, especially 
the latter, gave great assistance in the work. Mr. Saiki is the 
most experienced and able wireless expert in Japan, and is the 
inventor and patentee of many inventions forming the most 
important details of the Teishinsho system now practically 
used in all stations. 
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_ Вю. 3.—Козек! DETECTOR. FIGURE FROM THE JAPANESE PATENT 
SPECIFICATION No. 15,345 (1908). 


All telegraphy and telephony in Japan are the monopoly of 
the Government, as is also the wireless branch. Dr. Asano was 
sent as our chief delegate to the Berlin Wireless Conference of 
1906, and the Convention was fully ratified in our country. 
We have now five land stations and 11 ship stations, all open 
to the public day and night. Our commercial wireless business 
only began on July 1, 1908, and we are now about to instal 
many ship and land stations, - 


АП the wireless installations and business are strictly in 
accordance with the Berlin Convention. The power used in 
our ship-stations is now generally 1 kw. or 14 kw., and the 
maximum distance for regular direct communication between 
land and ship stations is nearly 1,500 miles at night and 400 
miles in the daytime. All American liners with our wireless 
system, during their whole voyage of about 30 days between 
Hong Kong, Yokohama and Seattle or San Francisco, com- 
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—KosEKI DETECTOR. 


municate directly with some land stations nearly every night ; 

though this is generally impossible for one night (and some- 
times for two nights) midway between Yokohama and Honolulu, 
which are 3,400 miles apart. 

The Teishinsho system is a spark system as regards its 
transmitter, and makes use of a telephone and detector for its 
receiver. Many special devices are used to minimise the 
damping and to get sharp tuning. Generally, the alarm device 
13 not used, but the receiver is so arranged that we can use, by 
switching, either of two sets, one of which is arranged to be 
very acute in its tuning. but the other to respond to any 
waves over a certain wide range. All wireless stations are 


Fic. 5.—КозЕект DETECTORS, PRACTICAL FORMS USED. 


designed to use 300 metres as a standard wave length, and, by 
using the acute tuning set, we weré able to cut off one wave 
from. the other when the difference of the wave length reached 
2 per cent. When we sent two signals simultaneously, with 
wave lengths of 300 and 306 metres respectively, from two 
stations in Tokyo, we received these two signals quite distinctly 
and independently with two receiving sets connected to one and 
the same aerial in Choshi station, about 60 miles from Tokyo. 

There are many kinds of detectors used in the system, but 
the following three have been the most successful: the 
Teppun detector, the tantalum detector, and the Koseki 
detector. 


- The Teppun Detector. —Up to about six years ago, a kind of 
mercury detector, devised by Dr. Asano, was used in many 
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researches, but the Teppun detector is the first one used practi- 
cally in our commercial wireless business. This detector was 
devised by Mr. M. Saiki, and was patented by him (Japanese 
patent No. 11,849). Fig. 1 shows the construction of the 
detector. Two steel poles are magnetised and arranged to be 
adjustable in their distance as in а coherer. Fine steel powder, 
oxidised on its surface by burning in a flame, is introduced 
between the poles, so that the powder makes a bridge between 
them by the magnetic field of the poles. The powder must not 
be in too great a quantity, and'each granule must be neither too 
large nor too small. The sensibility of the detector depends 
mainly upon the degree of the oxidation and also upon the 
adjustment. 

The adjustment of the detector is not so difficult, and when 
. once adjusted, the position may be fixed by screws. | 

The detector, thus adjusted, is very sensitive and quite 
stable. The end of the steel pole must be well polished and 
there must be no rust. The stronger the magnetic force of 
the poles the better is the result, and the use of the magnetic 


force to arrange the steel powder is the best feature of this 
detector. 


. The tantalum rectifier is quite sensitive as a wave detector. 
The surface of the tantalum may or may not be small, but a 
fine point like the platinum point in an electrolytic detector 
seems to be far the most sensitive. The principle of the 


whether the action as a detector is entirely due to the rectify- 
ing propertv of the insulating film or to phenomena something 
hke the platinum point electrolytic detector as well as the 
rectifying property. The action of the tantalum detector with 
mercury, which seems to be another form of the utilisation 
of.the surface tension of mercury, is quite different from this 
tantalum detector. 

The tantalum detector is very sensitive, and many samples 
which I made in my laboratory were more sensitive than the 
glass-shielded platinum-point electrolytic detector. The 
tantalum is not acted upon by ordinary acid or alkali, and the 
life of the detector is very long. 

Koseki Detector.—The Koseki detector, or mineral detector, 
was invented by the writer and was patented by him in Japan 
during 1908. The first idea underlying the investigation of 
minerals was the utilisation of magnetite as a powder in Mr. 
Saiki’s Teppun detector. The degree of oxidation of the iron 
powder used in the detector has a great effect on the sensi- 
bility. Not only does it require skill, but the powder becomes 
more and more oxidised in the air, and finally becomes quite 

insensitive. 


We tried to use natural iron oxide or magnetite instead of the 


The Tantalum Detector—The tantalum detector is quite 
different from that of Mr. L. H. Walter who used a tantalum 
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point and mercury. Fig. 2 shows the construction of the 
detector. The device was invented by the writer, and was 
patented by him in Japan during 1908 (Japanese patent No. 
15,238). | 

My tantalum detector depends upon dipping a tantalum 
point into some alkaline or acid solution. My first attempt 
was to get some detector utilising the rectifying property 
between some substance and vapour or solution. Mercury 
vapour was the first to be tried, for more than a year, but it gave 
no successful result as a sensitive detector. 

The second idea was to utilise the aluminium rectifier, which 
is based upon some special insulating film between the 
aluminium and the solution. Various kinds of aluminium and 
aluminium alloy, as well as solutions, were tried, but though we 
got some result it was not so sensitive. 

Besides aluminium, I tried many metals, like magnesium, 
which will give some rectifying phenomena, and finally arrived 
at tantalum. The rectifying propertv of tantalum is far 
quicker and more distinct than that of aluminium. Although 
the resistance in the direction of solution to tantalum is very 
low, that in the direction from tantalum to the solution is very 
high, and sometimes even à few hundred volts will scarcely 

produce any current. 


artificial oxide, and we found that magnetite is quite sensitive 
and durable when used as powder in a detector. | 

Besides magnetite, we found pyrohotite, arsenical pyntes, 
chromite, ilmenite, wolframite, iron glance, marcasite, &c., all 
quite satisfactory as a substitute for the iron powder in the 
Teppun detector. Mr. Saiki especially made an extensive 
investigation on the utilisation of ilmenite, and he found the 
ore very sensitive when used as powder, especially when used 
as a small piece burnt and pressed between the poles. Е 

The sensibility of these iron ores depends upon the impurities 
in them, and therefore ores of the same kind have different 
sensibilities according to the mines where they were produced. 
Some of them are magnetic but others are not. Iron оге, which 
is not magnetic, is also quite sensitive as a powder or a block 
when used between two metal electrodes. | 

I tried about 200 kinds of minerals and found zincite, 
molybdenite, pyrolusite, iron pyrites, cassiterite, galena, 
&c., all very sensitive as wireless detectors, and the patent for 
the utilisation of these minerals which I thought to be the best 
was filed on August 12, 1908, and was granted on December 8, 
1908, to the writer in Japan (Japanese patent No. 15,345). 
vjAfterwards I made thorough investigations with Mr. E 
Yokoyama, one of the electrical engineers in my laboratory, 


tantalum detector is not yet proved, and there is some question 
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оп all the mineral samples in the Mineral College of the 


Tokyo Imperial University, and we found that the following | as well as metals. 


ores are quite responsive to electric waves :— 
1. Ores quite sensitive with perfect contact. 
(a) Oxides:— (5) Sulphides :— 


Simple oxides: Simple sulphides: 
Zincite. Molybdenite. 
Tenorite or melaconite. Galena. 
Cassiterite. Zinc-blende. 
Anatase. Chalcosine. 
Arkansite. p 

olusite. rrhotine. 
Wed. Complex sulphides : 

Complex oxides: Nagyagite. 
Micacious hematite. Tennantite. 
IImenite. iserine. hystatite. Enargite. 
Magnetite. Boulangerite. 
Psilomelane. Schwatzite. 

(c) Metallic combinations :— 
Lollingite. 
Meteorite. 
Smaltite. 


2. Ores sensitive with a light contact 
(a) Sulphides :— (b) Metalic cumbinations :— 


Simple sulphides: Niccolite. 
Marcasite or kyrosite. Domeykite. 
Covelline. Strutterudite. 

Complex sulphides: Allemontite. 
Siegenite. Iridosmine. 
Copper pyrites. (c) Native elements :— 
сорав: ‚ Graphite. 
Ullmanite. : Arsenic. 

Bornite. 
Sylvanite. 


Arsenical pyrites. | | 
Nearly all ores with good conductivity can be used as a 
detecter, but some of them require very light céntact and 
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delicate adjustment and are not practicable. The action of 
mineral detectors seems to depend upon the chemical and 
physical properties of the ores, and also upon the condition of 
the contacts, but not upon the crystalline structure and axis 
of the ores. Generally the resistance of copper pyrites is very 
low and that of zinc-blende is very high, and they cannot be 
used as practical detectors when they are inserted alone between 
two metal poles, but their well-tarnished surface acts as a very 
sensitive detector. The zincite which I got at first time was a 
fine hexagonal crystal, and had the following component :— 
93-9352 (ZnO), 5-0775 (Mn,O,), 0-5748 (FeS), 0-4125 (810,). I 
tested the sensibility of the zincite by various methods, but 
could not find any difference depending on the axis of the 
crystal. P 

Fig. 3 shows the method used to test all minerals, and 
Figs. 4 and 5 is the actual form of Koseki detectors practically 
used in our commercial stations. 
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Every ore was tested in contact with a number of other ores- 
Molybdenite does not give so distinct a 
result, but zincite gives a marked effect according to the ore in 
contact with it. Generally speaking, crystals which conduct. 
electricity and heat very well seem to give better results than 
metals or other ores.  Bornite, copper pyrites, or iron 
:pyrites, give excellent results when in contact with molybdenite 
or zincite, especially with the latter. ‘Copper pyntes and 
bornite are nearly equally good, but we always get better 
results with bornite. Bornite alone cannot be used as а 
detector, but when used with other minerals or crystals it 
greatly increases the sensibility. Mr. Saiki has devised the use 
of bornite with carborundum. The carborundum detector, 
which was invented by General Dunwoody, is very sensitive 
when used in contact with metals or carbon, but it is further 
improved by the use of bornite. 

Molybdenite or iron pyrites make a very sensitive and 
practical detector when merely brought in contact with a metal 
point, such as platinum, steel, brass, &c. 

Аз far as my experiments have gone, the zincite and bornite 
detector is the most sensitive, but is spoilt by strong waves 
and even by the induction from the sending waves of its own 
station. On the other hand, molybdenite and iron pyrites are 


| not so sensitive as zincite but very steady, and are not affected 
| by strong waves, The sound received with zincite is very loud ; 


that with molybdenite is not so loud, but both of them seem to 
respond to waves until the sound falls below the limit of 
sensibility of the human ear. Some kinds of detector give a 
very loud response when the energy received is within the limit 
of its sensibility | but no response at all after that limit. This 
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08 оч U 64 08 13 16 Vols. 
Carborundum con~ected to (—) Terminal Curborundun connected to (+) Terminal 
of Battery. of Ralter:, 


Fic. 9.—CARBORUNDUM COUPLED WITH BORNITE. 


phenomenon was never experienced in the Koscki detector, and 


in some practical experiments between a land station and a ship 


leaving shore, those with sensitive ears were still able to hear 
when other people had ceased to perceive any signals. Mag- 
netite, ilmenite and other iron ores may be used practically 
as detectors, but are much inferior to zincite, molybdenite and 
iron pyrites, both in sensibility, stability and durability. 
Following these investigations the use of zincite, molybdenite, 
iron stones, and mangan stones was claimed in the Koseki 
patent. | 

I found afterwards that Mr. Braun, many years ago, had 
made extensive investigations on various crystals, and also 
that Mr. G. W. Pickard is using the “ Perikon " detector. The 
Perikon detector (U.S. trade mark No. 70,587) seems to have 
been the name given to the detector using the artificial solid 


solution of zinc oxide in readily fusible silicate (U.S. patent 


No. 886,154), and now the same name is used for the detector 


E 
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with zincite and copper pyrites (U.S. patent 912,726), patented | station from the position (latitude 22° 23’ longitude 160° 30), 
February 16, 1909, by Mr. Pickard in the United States of: about 300 miles from. Honolulu near Japan. Korea has a 
America. | | m ? 5 kw. United wireless installation and sent her signals quite 

The volt-ohm curves of these detectors are given in Figs. 6} distinctly over 3,160 miles. We hope to make further experi- 
to9. The detectors were adjusted to the most sensitive positions;| ments with increased power, and to establish the regular trans- 
and then, without disturbing the conditions, the local voltage, Pacific wireless communication between Japan, Hawalian 
was gradually increased to 1 volt and then decreased to I volt , Island and the Pacific coast of the American continent, and 
in the opposite direction, and was again increased to zero‘, this third test, will be made in the immediate future. — 
voltage. The terminal voltage was accurately measured by the. 
condenser discharge method, and the current through the; А 
contact by a sensitive galvanometer. The resistances calcu-, | 


] : | А 5 | . | E " = "E 
ated from these data are not always constant, even with the | THE LAWS OF ELECTROMECHANICS.* 


same local voltage. Thus the volt-ampere curve got is воте- ^ 


l. 


thing like a hysteresis curve for iron. Generally the steepest ВУ TROL, SIBNANUS. Р. THOMPSON; DSCs ERS: 
point of these curves seems to be the point for the best local | р recent times ОТИ НУ have bon made esta 
voltage.4 es many ap} \ 


| | ; А to mechanism, by devices the earliest and simplest of which is the 
It will be the best practice to arrange molybdenite and electromagnet. Mechanical movement is produced, or mechanical 
zincite so that either can be used by switching over, and to use | force is exerted in these mechanisms by switching on an electric 
the former for the short distance and the latter for longer , current. The object of this brief communication is to present a 
distancés, and when the signal is very faint. | simple summary of the laws which govern such electromagnetic 
apparatus, and to point out some 
— — - —— —— of the relations between them. 
LL Nr Ey | vo MERE: In every electromagnetie appa- 
TS 4 Vie | | ratus or mechanism there are 
Ий . V k | two parts—an electrio circuit and 
a magnetic circuit—and these two 
are interlinked. This interlinked 
system in every case presents a 
certain initial configuration, the 
electric circuit being more or less 
interlinked with the magnetic cir- 
cuit. and each circuit having its 
own configuration or disposition 
. of parts. Whenever an action is 
produced in such a system there is 
some change of the configuration of 
the system as a whole, the change 
of configuration being such as to 
alter the amount of interlinkage 
between the two circuits which con- 
stitute the system. Let C stand 
for the amount of current (in C.G.S. 
units) in the electric circuit, let N 
stand for the amount of flux (фе, 
number of magnetic lines) in the 
‚ magnetic circuit, and let S stand 
for the number of times that the 
electric circuit is interlinked with 
the magnetic circuit. Then the 
(potential of the system 1s pr- 
portional to C, to N and to > 
severally, and is therefore propor 
tional to the product CSN. The 
general law of electromechanics 
| may then be stated as follows :— 
The wireless business in Japan 13 quite young, but even now, | Every electromagnetic system tends во to change its configura- 
besides 11 Japanese ships with wireless, three ships with | tion that the product CSN tends to become a maximum. In other 
Marconi wireless and two ships with United wireless are coming | Words. every electromagnetic system tends so to change м ed 
every month to the Japanese coast. Moreover five more figuration as to bring about the greatest possible ipd ae 
Pacific liners it is said are going to be installed with United linkage of the current in the electric circuit with the flux 
: magnetic circuit. | 
wireless. M, js The three quantities C, S and N are connected by certam 
The communication between Hawaiian Island and the physical relations as follows i= 
Pacific coast of the American Continent is quite easy even now, гүз La А т 
and it is said that the Kahuku station in Hawaiian Island has (1.) Law of the Magnetic Circuit. 
received signals from the Japanese coast during several months. _ 4xCS ОШ 
When I was in Honolulu last September, I arranged to carry г E odes ee DL 


д’ 
out experimental wireless communications between the жне а тал cdd йе ТУ 
Kahuku station and Japan. The distance between them is pue y 


; ; . : magnetic circuit, and is dependent on the configuration and mate- 
nearly 3,400 miles. The power used in Japan coast stations | rials (iron, air, &c.) of ери the magnetic circuit is composed. 
is all below 5 kw., and the signals with such a small power are 


| there be no magnetic leakage, that is, if the entire magnetic flux в 
said to have been transmitted over so great a distance аз 3,400 | interlinked with the entire electric current any integral number of 
miles. The power used in Kahuku station is 15 kw., and by 


times, then S, the numeric of interlinkage, is the same thing аз the 

arranging to make tests when both stations were quite dark, we | number of turns or spirals of the conductor which carries the cur- 

carried out experiments twice last November and December. rent. If there is magnetic leakage, then the numeric of inter 
Although we made the test very carefully, we were not able linkage is less than the actual number of turns. 

to get any result at either station, but we succeeded in receiving 

the ss. “ Korea," which has occasionally called up the Kahuku 
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(ii.) Law of Induction (Faraday). 


E=— у іп опе turn. oo at x ж ЛЫ 


or E= _giN in S turns, . . Й • . . [II.a] 


dt 
where E is the E.M.F. induced in the electric circuit by a change in 
the interlinked flux such that during the time dt the flux decreases 
by the amount dN. 


(111.) Law of the Electric Power. 
о адены ПИ 


where dW is the amount. of work done by the electromagnetic 
system in changing its configuration during the time dé, and E is the 
counter electromotive force developed during the movement. 
(iv.) Law of Work.—Combining (ii.) and (iii.) we get 
ааг . . ° ° D ° • . e [IV.] 
whence dW--CSdN, . . . . . . . o . [IV.a] 


or, if CS be constant and N independent of C, we have 
W=COSN: e Se oo 0X wow EV] 


If any change of configuration occurs such that the initial flux N, 
is altered to the value N,, then the work done by the system in this 
operation is 
| W=CS(N,—N,). o e... . | [Va] 

The general law of electromechanics, stated at the outset, may 
now be restated in the form that, C and 5 being constant, the system 
tends so to change its configuration the potentia] energy shall be a 
minimum, or that N,— №, shall bea maximum. If із not constant, 
then if S,N, be the original amount of flux interlinkage, and 8,№, 
the final amount, the law may be stated in the form that the system 
tends so to change its configuration that S,N,— S,N, is а maximum. 

The law of work may be written also 


W=/CSdN, е ° ° . » . е • L V.D] 


and if CS is constant and N is an independent tux, the integral is 
simply W=CSN, as above. But if N is due solely to C, the 
integral has the value 

W=4CSN. 

(v.) Law of Change of Flux.—Any change in the configuration of 
the magnetic circuit produces a change in the reluctance, and the 
change in reluctance produces in turn a change of flux. The rela- 
tion can be found by differentiating the equation for the flux (i.) 
with respect to the reluctance ; giving us the result 


4xCS 


dN = — LUN . 47. 
Combining this with [IV.a] we get 
4n C8? 
dW=— a б ЖОЕ ж ж 09 УЕ 
ОТ 
4r 


In many electromagnetic systems, over a considerable part of the 
range of action the flux is nearly constant owing to magnetic satu- 
ration of the iron core, and in these cases dW will be practically 
proportional to —dZ. It also follows that for a given small change 
of reluctance, the work is proportional to the square of the flux 
present. 


(vi.) Law of Force. 


dW , 
[= dr 4 о . ° е . ° е . ° e. [M І.) 

whence = Sr CIS? 42 КОЧЕ ОО 
/ Z5 [VI.a] 


where f is tho force and dx the elementary displacement. If C 
and S are constant, the force is dependent on the change of reluc- 
tance per unit of displacement, and is inversely proportional] to the 
square of the reluctance. Another expression for the force, derived 
directly from equation [IV.a] is 
dW ‚АМ 
а. CS3 4...4. [VIA 
that is—assuming С and S constant—the force is proportional to 
the rate of decrease of the flux per unit length of the displacement. 
In predetermining the performance of any piece of electromag- 
netic mechanism, the chief difficulties arise in estimating the prob- 
able values of the reluctance Z and of the numeric of interlinkage 
S. The value of this latter, as stated above, diminishes with mag- 
netic leakage. Some assistance is afforded by considering the 
quantity called “ coefficient of self-induction " and usually denoted 


by L. This coefficient is nothing else than the total interlinkage 
per unit of current, or in symbols, 
LN 
=с, 
whence, if Land М are experimentally determined, 5 can be deduced. 
Substituting for № its value 475C—Z, 
poo sao. [VLd 
7 oe . ® . , . e . el 

Various curves of performance have heen given, by different 
authorities, for the pull of electromagnetic solenoids. These curves 
agree fairly with the predetermined values for those positions of the 
plunger where the reluctance is small, but. differ often rather widely 
for large values of the reluctance. The discrepancy is traced to the 
assumption that S, the numeric of interlinkage. is usually assumed 
to be the same as the number of turns and to be constant. 


ON THE USE OF AN ACCELEROMETER IN THE 
MEASUREMENT OF ROAD RESISTANCE AND 
HORSE-POWER.* 


BY Н, E, WIMPERIS, М.А, 


Summary.—The author describes the construction and principle of the 
accelerometer which he has designed, and by means of which road resis- 
tances can be measured and compared. Some interesting. figures are 
given in this connection. | | 


The need has often been felt for some small portable instrument 
which would measure the resistance to the motion of any moving 
vehicle or train of vehicles, and enable a calculation to be made of 


the horse-power necessary for propulsion. If an instrument could 
be obtained which would show the negative acceleration of a vehicle 
when “coasting " with the power cut off, it would be quite easy 
to deduce from its readings the total amount of the force due to the 
resistances to motion. ‘Those resistances are, of course, air resis- 
tance, road surface resistance and resistance due to the friction of 
the mechanism in motion. То measure these resistances the instru- 
ment uscd must be sensitive to very small accelerations, and must 
give а steady reading of the needle even when the jolting of the 
vehicle is considerable. 

The instrument described in this Paper was designed by the 
author, and brought to а high state of mechanical perfection with 
the experienced aid of Messrs. Elliott Brothers, whose valuable 
assistance it is a pleasure to acknowledge. The general appearance 
of the instrumentf is seen in Fig. 1, and а dixerammatic representa- 
tion of its mechanism is given in Fig. 2. То make а measurement 
of the tractive effort necessary to overcome the resistance to motion 
the instrument is levelled on the floor of the car by means of the 
adjustable leg. and then, when the car is coasting, the indication 
of the needle gives the reading in '* pounds per ton." 

The general nature of the internal mechanism may be described 
аз a lop-sided copper disc, mounted on a vertical axis and controlled 
in its rotation by a coiled spring. Any acceleration causes tho 
heavier side of the disc to lag behind, and so partially wind up the 


spring. 'The degree to which the spring is wound up measures the 
acceleration. Any tendency of the disc to oscillate is cheoked by 


* Abstract of а Paper read before Section G of the British 


Association. 
f A brief description of the instrument appeared in THE ELECTRICIAN/ 


| November 19, 1909. 
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a magnetic field at right angles to the plane of the disc. Besides 
these parts, there is what is called ''the compensating balance," 
which causes the instrument to record absolutely correctly, even 
when travelling around railway curves, or when on a road heavily 
cambered to one side or the other. In Fig. 2 the copper disc is 
shown at D; it has a hole cut in it near the circumference, which 
has the effect of throwing the centre of gravity slightly out of the 
centre of figure. - On the -pivot of the disc is fastened a spur wheel 
which gears in with another equal spur wheel mounted on a parallel 
axis and carrying the pointer N. This pointer moves over the 
scale shown in Fig. 1. It will be seen that there is a small per- 
manent magnet placed во as to “ damp " the motions of the copper 
disc without having any of the “ sticking " qualities which accom- 
pany frictional damping. The spring, which is coiled up by the 
rotation of the disc, is not shown, but it lies in the horizontal plane 
just above the disc. In later forms of the instrument the arrange- 
ment described above has been varied slightly, but not so as to 
affect in any way the general principle of working. 

'The forces acting at the centre of gravity of the disc are directly 
proportional to the impressed acceleration, but as the disc rotates 
through angles of 30 deg., 45 deg., 60 deg., &c., the “ агт” gets 
less, and the couple twisting the spring does not rise so rapidly as 
the acceleration producing it. The scale has to be graduated in 
accordance with this fact, and the divisions close up when the 
angles get considerable. The law which governs this is that of 


the change of the ratio spo 

As to the mode of action of the compensating device, if, whilst 
the disc is deflected by an acceleration, a second acceleration (or 
slope) should be acting at right angles to the first, there will be an 
additional couple tending to wind (or unwind) the spring. The 
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needle must then give false indications of the acceleration which 
it is desired to measure. "This would be a very serious fault, since 
such transverse accelerations are very common in practice and often 
of considerable amount, sometimes as much as 10 ft. per second per 
second. (This type of error is noticeable in the pendulum forms of 
instrument, where the complicating vertical acceleration often far 
exceeds that of gravity itself.) То get over this difficulty the two 
gear wheels, already mentioned, were added, and it was so arranged 
that the moments of mass about the two respective axes should be 
equal. This equality of mass moments makes the svstem equivalent 
to two equal copper discs geared together at their circumferences, 
and each having their centres of gravity eccentric to the same extent. 
The effect of this is illustrated in the diagram to the right-hand side 
in Fig. 2. Inspection of this diagram will show that forces in the 
direction P will cause the two discs to roll together, whilst forces 
in the direction Q cause no rotation whatever. Forces perpen- 
dicular to the paper can, of course, produce no rotation of the disc, 
во that the instrument records the acceleration in one of the three 
directions of space only, and is not affected by whatever may Бе 
happening in the other two. Thus, the diel may even be tilted 
until it is vertical, so that the whole force of gravity acts across it 
without the readings being affected at all. The author believes 
that this is the first accelerometer instrument to read in one selected 
direction only. 

It is evident that when the instrument is tilted in the direction of 
motion the needle will move through an angle corresponding to the 
angle of tilt, and this angle can be read from the (red) graduations on 
the dial. The instrument thus becomes a * gradometer," and it has 
the property that it can be used just at well for this purpose on a 
car which is climbing a slope as on one which is standing on the 
slope, always provided that the speed of the саг is uniform. Al- 
though the instrument is thus sensitive to slopes, it is the fact that 


the “coasting resistance " readings do not need correction on 


account of the measurements having been made up or down hill. 


This appears at first sight surprising. The explanation is, how- 


ever, that when coasting down a hill the slope tends to throw the 


needle forward, whilst the gravitational acceleration due to the 
slope throws it in the opposite direction, and by just an equivalent 
amount, во that the two effects neutralise one another; and were 
there no road resistance whstever the instrument would indicate 
zero. What, in practice, causes the needle to move away from the 
zero mark is the frictional resistances due to motion. The needle, 
therefore, shows the amount of this resistance, no matter whether 
the motion of the car is on a sloping road or not. 

‚Аз а matter of practical convenience, it is best to make such 
measurements when on a slight downward slope of from 1 in 30 to 
1 in 60, the reasons for this being that the speed then changes more 
slowlv, so giving a longer time for taking tho readings, and the 
complicating effect—so well known to railway engineers—of the 
change in the momentum stored in rotating parts is then insig- 
nificantly small. It may be mentioned that if the rotational momen- 
tum is c per cent. of the translational momentum, the true road 
resistance is c per cent. higher than that deduced from the negative 
acceleration induced by that resistance, and shown on the dial of 
the accelerometer, when running on a level road. When the road 
is not level the instrument reading shows the acceleration, or re- 
tardation, directly due either to the engine, to the brakes or to the 
road resistance (or a combination of them), and in all cases where 
these measurements are desired а knowledge of the slope is un- 
necessary (a proof of this is included in the Paper). 

Whatever may be happening to the car the instrument records the 
net effect of engine effort, braking resistance and road resistance, 
and is not affected by hill slope. This fact it is that renders the 
instrument capable of reading the slope of any hill up which the car 
may be climbing at а steady speed, since the braking effect is then 
zero, and the reading is the difference between the effort of the engine 
and the road resistance. "This amount must, however, be equal to 
the gravitational resistance overcome, or the speed would not be 
steady, and as the gravitational resistance is directly proportional 
to the steepness of the slope, it follows that the instrument reading 
is also proportional to that steepness. 


Train and Road. Resistance.—Many measurements with this instru- 
ment have now been made on roads and on railway lines; in the 
latter case a very fine spring is fitted, and readings can be made to 
4 lb. per ton. In a recent case the author measured the train resis- 
tance at about 65 miles per hour as from 19 lb. to 21 lb. per ton, 
rising to 30 Ib. on some curves and sinking to 10 Ib. at about 10 miles 
per hour. 

Table I. shows the results of a number of tests taken with the 
accelerometer on different kinds of road surface. Measurements 
of this kind are rare, since the dynamometer method of measurement 
is very clumsy, and is liable to inaccuracy if the slope of the road is 
incorrectly estimated. The present measurements are free from that 
type of error. Muddy roads, as might Бе expected, show higher 
resistance than dry ones, but the low resistance on granite setts 
would hardly have been anticipated, nor the great increase in resis- 
tance when travelling over sticky tar mecadem roads with plein flat 
steel tyres. The author has not yet had opportunity to make 
measurements on pneumatic tyres which are comparable with any 
of these. So far as tests are available, however, they do not shew 
any very great difference in the road resistance between thes two 
types of tyre. | 

À series of tests taken on motor vehicles when running at different 
speeds on good hard main roads are also given in the Paper. Table Ll. 
herewith contains some of these figures. | 

The rise of resistance at higher speeds due largely to the growing 
importance of air resistance is very noticeable. To the author it 
was so unexpected that а waggon running at 15 miles per hour should 
be appreciably affected by air resistance that he at once attributed 
the rise to some other cause to be ascertained. Part of the nse 
is, по doubt, due to а term proportional to the speed and corre- 
sponding to the loss of energy through the bumpiness of even the 
best roads. The simplest formule to suit these curves are, how- 
ever, of two terms only—a constant term and a term proportional 
to the velocity squared. "Thus, for the motor waggon, if we call 
the resistance overcome at the clutch R in pounds per ton, we find 


that R—38 +13 = 2, where У is speed in miles per hour. Also, for 


V 


the touring car, R=47+ 15( ү; i The author hopes to obtain 


values of these coefticients for various shapes of body, hood and sereen. 

Curves of brake horse-power based on the resistance at the clutch 
are given in the Paper. As the engine friction is well known to be 
independent of the load, provided the speed is constant, it is possible 
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Table I. 
Condition of wind on these various testa differed on each, but fairly 
still days were chosen. 


53.13 
55 8 
Nature and condition = L| 2] Nature of motor 
of road. бод) м & vehicle. Tyres. 
Е 
Ф — 
SEEE 
< 
Tar macadam, hard...| 65 10 |) Motor waggon, total Steel behind, 
= soft and cut-| 140 19 | weight loaded solid rubber 
up 4:3 tons in front 
‚ Granite setts............ 50 10 Ditto Ditto 
Hard, dry main road| 73 15 | Heavy touring car Solid rubber 
total weight loaded 
2-25 tons | 
‚ Half rolled road теѓа 150 15 Ditto Ditto 
(Clean wood pavement! 70 10 | Motor waggon, total Ditto 
with tram lines weight loaded, Ty 
tons 
Tarmacadam,dryard| 70 10 Ditto Ditto 
hard 
Ditto. very muddy| 95 10 Ditto Ditto 
and sticky 
Road metal, рат у| 120 10 Ditto Ditto 
rolled 
Ditto, unrolled......... 200 10 Ditto Ditto 


Table II.—Coasting Resistance at Various S prid оп Heavy Touring Car 
fitted with Solid Rubber Tyres. 


Total weight loaded 2-25 tons. Car fitted with fixed canopy, glass 
screen (in use) and side curtains (end and Jast pair of side ones down). 
Engine speed at 20 т.р.ћ. 2970 revs. por min. Tests taken against a 
slight head wind. Roads good and hard. 


Coasting resistance in pounds per ton. 


Speed, m.p.h. 
Neutral gear. 


Ignition off. 


Clutch out. |: 


e P 60 50 46 
ор 71 59 | 53 
а 87 73 | 63 
О 111 92 76 
D REPE RANA 122 101 R2 

D gu cS ш 118 92 
аы n | 112 


[14 


to calculate the indicated horse-power from the “ignition off” 
curves. The ratio of brake horse-power to indicated horse-power 
at any speed is, of course, the mechanical efficiency of the engine. 
The mechanical efficiency can also be obtained as the ratio of the 
height of the resistance curve when *''declutched " to the height 
with “ ignition off." It also follows that on any such test as those 
described a measurement of the amount of fuel used will enable a 
figare to be obtained for the mean thermal efficiency of the engine 
during the run. The figure in these tests came out at about 12 per 
cent., but it varies, of course, with the individual cireumstances of 
the test; by keeping the speed nearly constant a good brake- 
efficiency test can be got under much more real conditions than on 
a test bench. 

The horse-power is obtained from the road resistance and speedo- 
meter measurements from the following formula. 

Нр road resistance in Ib. per ton x car weight in tons x m.p.h h. 


375 

After discussing engine friction and clutch resistance, the author 
sums up as follows :— 

(1) By the use of the accclerometer the road resistance of different 
kinds of roads or tracks, under various weather conditions, can be 
measured and compared. (2) The amount of air resistance due to 
various forms of vehicle can be at once determined. (3) The mecha- 
nical and thermal efficiency of the engine at various speeds can be 
obtained under real working conditions. (4) The brake horse-power 
exerted by the engine when running at various speeds on the road 
can be easily obtained. (5) It is possible to trace step by step the 
losses of power in transmission. (6) It is possible to make a definite 
allowance for motor vehicles which are specified to show a given fuel 
economy (such as gross ton-miles per gallon of fuel), and which may 
have to run their tests on exceptionally heavy roads. (7) Lastly, the 
use of the accelerometer enables a useful interpretation to be given 
to speed and efficiency tests which are carried out on specially pre- 
pared motor tracks, having characteristics different from those of the 
ordinary highway, at unrestricted speeds. 


PHOTO-ELECTRIC FATIGUE.* 


BY H. STANLEY ALLEN, D.SC. 


The observation of Hertz in 1887 that the electric spark passes 
more readily when the spark-gap is illuminated by ultra-violet light 
led to the discovery by Hallwachs of the photo-electric current. A 
negatively charged body often loses its charge rapidly when exposed 
to light, especially to ultra-violet light. The discharge is due to the 
emission of negative electrons from the illuminated surface. The 
photo-electric activity of a freshly polished metal surface diminishes 
with the time, falling off rapidly at first, more slowly later on. This 
is known as the “ fatigue " of the Hallwachs effect. In the early 
literature of the subject the fatigue was attributed to the direct 
action of the light, but Hallwachs showed in 1904 tbat fatigue pro- 
ceeds in complete darkness, so that light cannot be the primary cause 
of the change. This result has been questioned, but is now con- 
firmed by the experiments of Bergwitz, Dember, Ullmann and Allen. 
Light can, however, set up secondary actions tending to accelerate 
or retard fatiguc. Hallwachs has shown that at ordinary pressures 
fatigue is more rapid in a large vessel than in a small one. This also 
was called in question by Aigner, but is confirmed by Ullmann and 
by Allen. The fatigue is practically independent of the electrical con- 
dition of the plate. This was shown by v. Schweidler, and has re- 
ceived confirmation in the researches of Hallwachs, Sadzewicz and 
Allen. 

Experiments in à vacuum have led to contradictory results. 
Lenard and Ladenburg found marked fatigue in certain cases, while 
for the alkali metals, first investigated by Elster and Geitel, several 
observers conclude that there is no truefatigue. Recent experiments 
by Millikan and Winchester show no fatigue with clean unpolished 
metal surfaces in a very high vacuum. To explain tbe fatigue found 
by other investigators we must take into account the mode of pre- 
paration of the surface (Ladenburg's plates were polished with emery 
and oil), the difficulty of removing air films from the surface, and the 
possibility of changes in the gas pressure. 

Various theories have been advanced as to the nature of the change 
accompanying photo-electric fatigue: (1) A chemical change, such 
as oxidation of the surface; (2) a physical change of the metal itself, 
as, for example, a roughening of the surface; (3) an electrical chango 
in the formation of an electrical double layer (Lenard); (4) a dis- 
integration of the metal, due to the expulsion of electrons by light 
(Ramsay and Spencer); (5) а change in the surface film of gas or in 
the gas occluded in the metal (Hallwachs). 

Hallwachs has shown from the photo-electric behaviour of copper 
and its oxides that oxidation cannot be the cause of fatigue, and the 
fact that fatigue is less in a small vessel may be interpreted by attri- 
buting it to some substance (e.g., ozone, water vapour) present in 
small quantities in the surrounding atmosphere. The results re- 
corded lead to the view that the main cause of fatigue is to be found 
in the condition of the gaseous layer at the surface of the plate. 


The Electrical Operation of Goods Trains.—Our contem- 
porary the ` Elektrische Kraftbetriebe und Bahnen" men- 
tions that a standard gauge light railway at Gummersbach has 
recently been electrified. The railway is intended principally 
for goods and carrying ore, but there will also be a few pas- 
senger trains.  High-tension three-phase current at a pressure 
of 10,000 volts and а frequencv of 50 will be obtained from 
the local electricity works and transformed by two 150 kw. 
motor-generators to continuous current at 190 volts for supply 
to the trolley wire. The railway is 10 miles long, the maxi- 
mum distance from the transformer station being D miles. 
The goods consist fcr the most part of stone from the stone 
quarries which is only carried in one direction, so that only 
fairly empty waggons have to be drawn against the gradient. 
Owing to this circumstance the average consumption on the 
continuous-current side is only 160 watt-hours per ton-mile. 
The goods trains, which consist of six standard open waggons, 
are drawn by locomotives weighing 20 tons and fitted. with 
two 60 Н.Р. motors, without causing any great variation of 
load at the transformer station. A comparison between the 
two systems of working—steam and electricity—shows that 
the latter is more efficient in every way. The passenger 
traffic is dealt with by means of motor cars and trailers. The 
total cost of conversion from steam to electric working was 
£100,000. 


* Abstract of a Paper read before Section A of the British Association 
at Sheffield. 
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and Materials, and of their proved suitability for various industrial 
purposes, 


POWER FROM WIND AND SOLAR 
RADIATION. 


One of the important subjects looming in the future is 
that of the production of power from the wind and solar 
radiation. For the moment it is not a problem pressing for 
immediate solution, but there is little doubt that when the 
exhaustion of the coal supply in this and other countries 
begins to be an actual fact the question of other sources of 
power will be taken up in real earnest. Apart from the 
question of tackling the problem sooner or later from sheer 
necessitv, it seems highly unsuitable that we should burn 
coal and other combustibles for the production of power 
if this is obtainable commercially from natural sources which 
are running to waste. The amount of power that is running 
to waste in sunshine and in the energy of the wind 3s 
enormous, but there has always been a difficulty in utilising 
this power in such a way as to give a truly commercial 
result. 

The problem was raised last week at the meeting of the 
British Association bv Prof. В. A. FEssENDEN, who claimed 
that he had now solved the problem in a commercial way. 
Briefly, his plan is to use the energy of solar radiation In 
combination with wind power, so that when one fails the 
other is likely to be at hand. It is, of course, no new thing 
to attempt the raising of steam through the agency of sun- 
light. Hitherto, however, attempts so made have restricted 
themselves to the production of the usual high steam 
pressures, such as 100 Ib. per square inch or more, for use in 
reciprocating steam engines. Such attempts have not led 
to commercial results, and appear to be doomed to failure. 
The exhaust steam turbine, however, among its many 


* ı virtues, holds out the possibility of another solution of the 
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problem before us. By taking advantage of this prime 
mover Prof. FESSENDEN makes use of steam at very much 
lower pressures: in fact, his suggestion is to raise steam 
merely at atmospheric pressure, and this at once gets over 
the difficulty of heating а boiler which has to withstand 
pressure. If the steam is used at the pressure of the 
atmosphere a thermal tank can be used with merely a 
covering of glass through which the solar radiation will pass 
and a large area of water will be exposed to its heating 
influence. The details proposed seem to be ingenious, but 
results are not given of actual working, so that it is difficult 
to judge of the practicability of such a scheme under actual 
working conditions. Unfortunately, there is no guarantee 
of continuous sunshine in any one day, at least in this 
country, and there is the further difficulty that more power 
may be required in the winter time when there is a minimum 
of sunshine than in the summer time when the sunshine is 
at its best. So far as this country is concerned, we must 
turn to the second proposition, viz., the utilisation of wind 
power. Here the difficulty is very largely one of storage. 
The most obvious system of storage is that by means of 
water, but the construction of reservoirs in elevated posi- 
tions is generally a costly process, and therefore such schemes 
hitherto have not received serious consideration, though it 
will be remembered that a scheme of this kind was proposed 
in connection with the utilisation of the Victoria Falls. 
Prof. FEssENDEN proposes to get over this difficulty by 
placing his reservoirs underground instead of in an elevated 
position, the advantage being that the work of excavating 
a shaft to a depth of 1,000 ft. and making reservoirs at that 
depth is comparatively inexpensive. 

Turning to the details given in the Paper we find it a 
little difficult to judge of the value of the scheme, as very few 
details are given, and the Paper seems to bear evidence of 
having been written in haste. There appears, for example, 
to be some confusion between horse-power and horse-power- 
hour, though we do not doubt that the distinction is 
perfectly clear to the author himself. А comparison is 
first made with storage by means of an eleciric accumulator. 
The statement is made that a lead battery costs approxi- 
mately £10 рег horse-power-hour. Considering that 
batteries for work of this kind—if the plant is capable of 
doing serious work—would have to be of considerable size, 
we think it will be admitted that this figure is unduly high. 
Even at а one-hour rating, including boosters and switch- 
board, the figure seems to be high, and when !t is considered 
that a battery for this class of work would certainly not be 
used at the one-hour rate the figure is very much higher than 
need be taken. For this reason we think that £5 per horse- 
power-hour would be ample. We also notice that a charge 
of 10 per cent. on the first cost is to be made for deprecia- 
tion, and a further charge is made for upkeep. This also 
is considerably higher than that at which battery companies 
are willing to maintain а battery subjected to ordinary 
station use.. Then . we notice that Prof. FESSENDEN 
provides storage for a fortnight. The amount of storage 
will, no doubt, depend very largely upon the locality, and we 
suppose that in some parts of the world it may be quite 
necessary to provide storage to this extent. In this country, 


however, а week would appear to be sufficient, though the 
allowance would, doubtless, have to be on the safe side. 
Even allowing storage for a fortnight the capital cost per 
horse-power-hour should be considerably less than the £140 
taken by Prof. FEssENDEN. If we understand Prof. Fes- 
SENDEN aright, the annual charge of £26 which he men- 
tions is for „|, н.р. year, assuming a 24-hour day, and 
séems to us too high, though correspondingly low for 
] н.Р. year, which 1s the usual unit. 

With regard to the particulars of the cost given for the 
water-storage scheme, these are too scanty for a detailed 
criticism. We are inclined, however, to think that they are 
on the fine side, and they do not seem to be entirely accurate ; 
for example, a cubic yard of water falling through 1,000 ft. 
does not give so much as 1 horse-power-hour, as assumed. 
The energy efficiency of a storage battery might be as low as 
65 per cent. as assumed, though we should certainly expect 
to find it somewhat higher. Thus, Mr. J. S. HIGHFIELD 

ientions a case in which a station battery gave an efficiency 
of 74 per cent. over a period of 12 months. On the other 
hand, we are somewhat doubtful whether the efficiency, 
viz., 80 per cent., assumed for the water plant would be 
obtained when the necessary gearing and pipe work 1s taken 
into account. Final figures put the cost per horse-power- 
year аё 185, This, of course, is extremely low, and is com- 
pared with steam at £3 per horse-power-year, which is 
also extremely low, if not impracticable. Considering 
that the plant for utilising the energv of the water has to 
be practically duplicated in the form of a prime mover, 
pumps and pipe work, in order to bring the water to the 
required level for utilisation, № seems offhand extremely 
doubtful whether such a low figure could be obtained, even 
where the conditions are so favourable as to ОЕ sca 
water at the foot of a cliff 1,000 ft. high. 

We do not, however, wish to throw cold water upon such 
projects, and we are very glad to hear that Prof. FESSENDEN 
actually has a plant of 3,000 н.р. in hand, the site being a 
disused mine. Everyone will await the results with keen 
interest, though meanwhile we may perhaps be pardoned 
for being a little sceptical as to the results in the general 
case being quite so good as the figures that are suggested. 
Nevertheless, even if the results are not so good, there is 
no doubt that they will be important as a basis for further 
progress in a most fascinating subject. 


REVIEWS. 


(Oopies of the undermentioned works can be had from THE ELECTRICIAN Office, post 
free, on receipt of published price, adding 8d. for books ропа under 3s. Adi 
10 per cent. for abroad or for foreign books.) © 
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Electrical Distributing Networks and Transmission Lines, By 
ALFRED Hay. (London: Cassell & Co.) Pp. xiii. +234. 8s. 6d. net. 


The subject is treated by this well-known writer from a 
technical and theoretical rather than a commercial standpoint. 
The arrangement of the subjects is excellent, and mistakes 
have been carefully guarded against. Every point dealt with 
has a boldly printed headline which permits of quick reference 
to the information desired. · Each question dealt with by the 
author has his conclusions tersely put and printed in italics, 
It is a book more suited to the mains engineer and advanced 
student than to the beginner. 

Glancing through the book, we notice that the use of “ back 


4 E.M.F. cells on short feeders is mentioned оп p. 7. We 
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fancy that few, if any, generating stations use cells for this 
purpose. On p. 8 the effect that increase of the supply 
pressure has on the cost of the distributing svstem is very 
clearly shown, but the statement made on p. 23, that most 
types of metal filament lamps must be run two in series if the 
supply pressure is 200 volts or more, is incorrect. "ur 

. The spirality effect of a stranded conductor when carrving 
alternating currents mentioned on p. 39 is very interesting 
and will be new to most readers. А few pages further on the 
question of aluminium as an electrical conductor as compared 
with copper is discussed. This question has aroused great 
interest of late. The distribution of electrical stress in the 
insulation of a cable and the effect that the shape and size of a 
conductor have on this is ably demonstrated on pp. 47 to 49. 
Mervyn O’Gorman dealt with this subject very fully in a Paper 
before the Institution some time ago. One of the advantages 
of tinning the conductors of a rubber-insulated cable is shown 
to be that the pure rubber in contact with the core does not 
deteriorate through the absorption of oxygen. This point 
should be investigated with regard to aluminium, which is 
much more liable to be oxidised on its surface than copper. 

As might be expected from this author, the chapters on the 
effect of capacity, inductance and power factor on the working 
of an alternating-current network are especially good. The 
chapter on voltage drop and current distribution is not so good 
from a practical standpoint, as an engineer might spend a great 
deal of time arranging for a certain voltage drop on all parts 
of a network only to find that the variation of loads at different 
periods of the dav, the wholesale adoption of metal filament 
lamps, or the unexpected increase of the heating or power load 
upset all his calculations. 

It is rather a pity that the author has passed over fault 
finding on cable networks so briefly, and the same remark also 
applies to the chapter on the methods of laying cables. The 
chapter dealing with electrical resonance and surges will prove 
of great interest to those who are employed in high-tension 
alternating-current stations. The author states very clearly 
the precautions that should be taken in order to prevent the 
abnormal rises in pressure that occasionallv occur on networks. 
He deals a little further on with the protection of high-voltage 
networks by means of maximum current and reverse-power 
relays, and shows how, unless these are arranged properly, 
sound feeders may be disconnected and rotarv convertors, that 
are free from faults, cut out of circuit. The author concludes 
by describing the Merz-Price system of protecting high tension 
networks. 

Of late vears there has been such a universal scrapping of 
private electrical plants and changing over from steam and gas 
to electrical driving of machinery, that electrical distribution, 
especially high-tension, has become of great importance, and 
we therefore welcome the present volume. 


ҮҮ. А. TOPPIN. 
Wireless Telegraphy and High Frequency Electricity. By 
H 


La V. Twintsc, With a chapter on ** Wireless Telephony,” 
by Wm. Ровилев. (California: the Author.) Рр. 202. 

This is a book for amateurs, written bv an amateur. It is 
intended to appeal to all those whose hobby hes in the study 
of any application of high-frequency electricity. Tbe part 
of the hook dealing with wireless telegraphv 18 thoroughly 
practical, and consists mainly of a description, rather long- 
drawn-out, of the making of the author's own apparatus by 
himself and his boy pupils. Pretty well every detail is treated, 
but the author’s circuits are a little old-fashioned—for ex- 
ample, the receiving circuits have conductive coupling, and 
inductances are varied bv shding contacts. The “ high- 
frequency ” part of the book introduces the reader to the 
abstract theory of electrical oscillations and waves: “ Elec- 
tricity is a form of energy . . some form of moving 
matter,” we learn in the first paragraph. Corpuscles, atoms 
and ether are discussed in a manner that the over-educated 
reader will quite fail to appreciate. The American atmo- 
sphere of the book is verv pleasing, and the spelling of 
“© Poulson,” ** Flemming,” “ impedence,” &c., is very original. 


W. Н. E. 


Direct and Alternating Current Testing. By F. Верки, assisted 
by C. А. PiEscE. (London: Constable & Co.) Рр. x +256, 
я. net. 


Few books have been more needed than a comprehensive, 
and at the same time compendious volume, dealing with the 
practical testing of electrical machinery on sound scientific 
lines, and the present volume goes a long way towards satis- 
fying this want. The only point of general criticism is perhaps 
that it has been written too much from the college laboratory 
standpoint, and that an attempt has been made to combine 
theoretical instruction and experiments of educational value 
with the testing of machines, which has resulted in an insuffi- 
cient treatment from both sides. But а certain amount of 
overlap in dealing with these subjects is inevitable, and in a 
great many cases the practical methods of test can only be 
understood with direct reference to the assumptions made as to 
the theory of the machine. One cannot help feeling, however. 
that a certain amount of the descriptions of the winding and 
behaviour of machines, which are already to be found in plenty, 
might have been dispensed with in favour of a short account of 
the principal instruments and devices used in testing, with 
some indication of their errors and of the types to be chosen for 
various purposes. 

The book is divided into seven chapters, each containing 
a certain number of experiments with explanations, notes and 
references. In the first two, direct-current generators and 
motors are dealt with, and it is here especially that one would 
prefer to see the theory curtailed, and a more detailed account 
of apparatus and methods. For example, on p. 8 the arma- 
ture resistance of a generator is directed to be taken by fall of 
potential with the armature stationary, without any hint that 
with modern machines the resistance so taken may be two or 
three times that under working conditions, which is, of course, 
most serious in connection with the losses. On p. 43 there is 
a slight allusion to the matter when it is stated that no account 
will be taken of a possible difference between the contact resis- 
tance under test and working conditions, The direct effi 
ciency test, the Kapp-Housman method of indirect testing, 
and the Kapp-Hopkinson combined test are all briefly de- 
scribed, but one would have liked to see some practical descrip- 
tions of brake tests, of the short-circuit and acceleration 
methods, and of the analysis of the results of the Hopkinson 
test. 

The remainder of the volume deals with alternating-current 
testing, and is very interesting. Chapter Ш. is devoted ќо 
alternator characteristics and their predetermination, and the 
author's clear indication of the distinction between total aud 
leakage inductance, and between armature reaction and leakave 
reactance, which are so necessary for the appreciation of 
methods of predetermination. It is satisfactory also to see 
that the authors, in common with Behrend, avoid wasting time 
over attempting the accurate prediction of regulation at other 
than zero power factor, which must remain impracticable in all 
cases where salient highly saturated poles are employed. 
Chapter IV. describes some general experiments on series and 
parallel circuits with alternate currents, preparatory to the 
testing of other machines; and the experimental determina- 
tion of the circle diagram for a single resistance reactance 
combination, which forms an admirable introduction to the 
various circle diagrams in machines. The following chapter 5 
devoted to transformers, and here again the student must be 
greatly helped by the process of reducing the even ratio trans 
former to three or two ehoking coils, which immediately shows 
the basis of the no-load aud short-circuit tests. In the last 
two chapters the study of polvphase connections and power 
measurement, and of polyphase, transformers and regulators 
is dealt with. Induction and commutator motors are nat 
referred to, but the author promises to do this in a later 
edition. 

We have no doubt that the book will be greatly appreciated 
by many teachers and engineers, and hope that it will soon 
teach its second edition, and that the authors may find them- 
selves able to give it either a more definitely educational ot 
a more definitely practical aspect. 

C. У. DRYSDALE. 
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THE COMMERCIAL SOLUTION OF THE PROBLEM OF 
UTILISING, FOR THE PRODUCTION OF POWER, 
THE ENERGY OF SOLAR RADIATION, THE WIND 
AND OTHER INTERMITTENT NATURAL SOURCES. * 


BY R. A. FESSENDEN. 

The problem of the commercial utilisation, for the production of 
power, of the energy of solar radiation, the wind and other intermit- 
tent natural sources is a double one. The energy of the sources must 
first be changed во as to be available in form ; it must next be stored 
so as to be available in time. 

Both these problems were solved by me in 1899, but owing to pres- 
sure of other work it is onlv within the past vearthat the commerci- 
ally operative plant has been put under construction. The time 
has, however, not been entirely wasted, as a considerable number of 
experiments have been made and data obtained which have demon- 
strated conclusively that the method is à commercial one and applic- 
able on a large scale and under a great variety of conditions. 

' Details of the operation of the plant above referred to will be fur- 
nished in a later Paper, but the results so far obtained justify me, I 
believe, in publishing a description of the method and of some of the 
data. It will be noted that the methods employed are extremely 
simple, and but for the fact that the construction involved is exactly 
the opposite to that which would naturally suggest itself, they would 
probably have suggested themselves to others, While the figures 
given may be subject to some slight modification, they are believed 
to be substantially correct. 

- The method of storage will be described first. А storage battery 
cannot be used. A lead oxide storage battery costs approximately 
£10 per horse-power hour. Measurements made during the past 10 
years show that it is necessary to provide storage capacity for at 
least two weeks, except under abnormally favourable conditions, 
The capital cost per horse-power for a storage battery would, there- 
fore, be £140. Taking the interest at 4 per cent., depreciation at 
10 per cent. and the upkeep and labour at 5 per cent., the annual cost 
of storing power with a storage battery would be approximately £26 
per horse.power. Doubtless some storage battery companies will 
claim that these figures are too high, but they are believed to Бе 
substantially correct. As, however, 1 H.P. can be produced by a 
steam plant for not more than £10 per annum it is evident that 
storage by storage batteries is entirely uncommercial for this purpose, 

The method employed is storage by gravity. Two reservoirs are 
constructed, one at a considerable height above the other, and the 
water is first pumped up and then allowed to flow down as desired 
and to actuate a turbine. A cubie yard of water falling through 
1,000 ft. is capable of giving out energy equivalent to 1 H.P.-hour. 

This is à method of storing power which doubtless occurred to 
many. "There were, however, two practical difliculties in the way. 
First, if the fall be smell, sav, 10 ft., the quantity of water used must 
be very large and the reservoirs must be very expensive. Also the 
turbines are less efficient. On the other hand, to construct a tower 
1,000 ft. high capable of supporting à reservoir of any size would 
require such a large initial capital outlay and such а large interest 
and depreciation as to render it impracticable. 

_ For many years these figures appeared to me to act as a bar to the 
use of gravitation for storage, and I was working along other lines, 
when one day the idea suggested itself to me of using à negative 
instead of a positive gravitational potential. That is to say, that 
the second reservoir should be constructed under ground instead of 
above ground. The upper reservoir would then lie on a surface of 
the earth. А shaft would be excavated 1.000 ft. deep. and at the 
bettom of this shaft. chambers hollowed out and ferro-concreted for 
the machinery and for the lower reservoir. 

Some figures to the effect that the cost of excavating a cubic vard 
of quartz and bringing it to the surface did not exceed 2ч. per cubic 
vard suggested that the idea was worth looking into. Estimates 
were obtained from three different firms of mining engineers in Phila- 
delphia which showed that a shaft 1,000 ft. deep could be dug. pro- 
perly timbered, and the necessary chambers hollowed out at the 
bottom and ferro-concreted so as to withstand the water-pressure, 
at a cost hot to exceed 8s. per cubic yard, and tenders were made at 
that price for a 5,000 н.р. plant. Assuming as before, two weeks’ 
storage and an cfficieney of 75 per cent., the capital eost per horse- 
power-hour will be £7. 10s., as against £140 for the storage battery. 
Assuming interest at 4 per cent. and depreciation at 2 per cent., 
which latter is a fair value for ferro-concrete work of this character, 
the total annual cost of the water storage will be approximately 9s., 
as against £26 in the case of the storage batteries. 


* Paper read before Section T " the British Association at Sheffield. 


As regards efficiency, the water storage has an advantage over the 
storage battery. The energy efficiency of a storage battery is gener- 
ally given as 65 per cent.—1.e., approximately 80 per cent. on charge 
and 80 per cent. on discharge—the current efficiencies on charge and 
discharge being slightly over 90 per cent. 

With the water storage the efficiency of the pumps raising the water 
may be very high. Figures given in the “‘ Engineer," March 26, 1909, 
show that pumps lifting 200 ft. may have an efficiency of 97-6 per 
cent. The efficiency of a water wheel of the Pelton type working at 
а pressure equivalent to 1,000 ft. is quite high, and such turbines are 
guaranteed with efficiencies of 91 per cent. This would give an 
energy efficiency for charge and discharge of 89 per cent., во that the 
efficiency which I have taken of 80 per cent. is probably conserva- 
tive. It is probable that as the system comes into extensive use the 
efficiencies of the turbines will be increased. 

Tenders for the pumps and Pelton wheels for a 3,000 н.р. plant 
show that the cost of this is approximately £2. 10s, per horse-power. 
Allowing 4 per cent. interest and 4 per cent. depreciation, this makes 
a total annual cost for pumps and turbines of 48. per horse-power. 
The total annual cost of storing 1 н.р. per annum by the negative 
gravitational method is, therefore, 4s. + 9s.= 13e., as against £26 for 
storage by storage battery. It will be noted that this figure of 13s. 
is a conservative one, and might be much higher without rendering 
the method commercially impracticable. 

To consider next the method of obtaining the energy from the 
sources. There are two main sources available, the solar radiation 
and the wind. ‘Tidal energy may be neglected as, except in abnormal 
cases such as that of the Bay of Fundy, the rise is too small to permit 
of commercial utilisation. "There is, however, no rcason why, with 
this method of storage. the tides of tho Bay of Fundy should not be 
utilised, or why some future Commission should not lay out a system 
of power generation and distribution which shall do for the provinces 
on the Bay of Fundy what the system laid out by the Ontario Power 
Commission, of which 1 had the honour to be the engineering member, 
has done for the Province of Ontario. 

The solar constant is the number of gramme-calories of radiation 
which would be received from the sun on 1 sq. cm. of area at the 
earth's surface per minute, the area lying in a plane at right angles 
to the line joining the earth and sun, if there were no atmospheric 
absorption. (This isan inconvenient unit, and I have proposed as an 
alternative unit the number of ergs per second received on the hori- 
zontal surface of 1 sq. em. The usual unit is, however, used here.) 
This value of the solar constant is equivalent to about 150 ft.-lb. per 
square foot per second. On an area 100 metres square the total 
power received will be approximately 20,000 kw. 

This figure, however, is to be reduced for four different reasons. 
First, because the Langley value of the solar constant 13 probably too 
high; it would appear that 2 calories is more nearly correct. 
Secondly, because on account of the atmospheric absorption the 
number of gramme-calories actually available at the surface of the 
earth 13 less than the solar constant. Thirdly, because the actual 
absorbing area seldom or never faces directly to the sun, on account 
of its latitude and the rotation of the earth. Fourthly, on account of 
clouds. | 

The only safe way, therefore, is to take an actual location and 
measure the actual amount of radiation received during the entire 
time fora number of years. 

Unfortunately until recently no reliable automatic recording appa- 
ratus was available. 1 have, however, recently obtained a number 
of such recorders from the Cambridge Scientific Instrument Со., 
and these are being set up at different points, and will undoubtedly 
give very valuable information. 

Meantime. in order to obtain the necessary data, a former assistant 
of mine, Prof. Very, whose work in connection with Prof. Langley 
and whose own researches are well known to all physicists, was kind 
enough some years ago to investigate the matter for me. Аз the 
result of his investigations he found that for Central Europe, averag- 
ing à number of entire vears, the number of gramme-calorics per 
annum received on a surface of 1 sq. ст. varied between 37.000 and 
54,000. the variation being due to the variation in the amount of 
annual cloudiness. For the Northern United States he found the 
values to vary between 42.000 and 65,009. For the arid South- 
western States he founda value of approximately 100,000. Reducing 
this to kilowatt-hours, we obtain the following values for the amount 
of solar energy received on an area 100 metres square per annum at the 
earth's surface :— 


Central Europe .......... 4.009,000 to 6,000,000 kw.-hours 
Northern U.S. .......... 5,000.000 to 7,500,000 T 


South-western U.S. 10,000,000 to 15,000,000 ,, 
t.c., the average is only {той 4 to 10 percent. of the maximum radiation. 
As regards the amount of power to be derived from the wind, I 
have a steel tower at Brant Rock, Mass., 420 ft. high, erected in 1905. 
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My tests show that a windmill 300 ft. in diameter is capable of deli- 
vering on an average during the entire усаг 800 н.р. on the shaft. 
By а windmill 300 ft. in diameter I mean either a single wheel or, 
what would probably be more efficient and cheaper. a number of 
smaller windmills mounted in a stee} frame and revolvable on a cir- 
cular track so as always to face the wind. These figures are approxi- 
matelv 30 per cent. higher than those obtained by the Danish 
experimenters, but I attribute this to the fact. that the amount of 
power available increases quite rapidly with the height, and the 
Danish experiments were made at levels nearer the surface of the 
ground. 

The method of utilising the power of the wind is very simple. А 
number of stcel rope drives run from cach of the small windmills 
mounted in the frame to the main shaft which has its bearings fas- 
tened to the frame so that when the frame is turned round to face 
the wind the main shaft moves with it. The main shaft drives the 
pump, the pump rod being revolvable as the axis is shifted in position. 
The Pelton wheel drives the dynamo. Тһе Pelton wheel may also be 
driven directly by а rope drive from the main shaft of the windmill, 
the Pelton whecl being disconnected, or left connected. 

To utilise solar radiation, a solar tank is used containing water 
which is heated until the steam reaches approximately the pressure 
of the atmosphere. The steam so generated at atmospheric pressure 
drives а Jow-pressure steam turbine or a special type of engine, which 
will be deseribed in another Paper. The turbine operates the pump. 
From Provost's law it should be possible by solar radiation to raise the 
temperature of the water to 473 deg. absolute, though I am not 
aware that this temperature has ever actually been reached. 

To attempt this would, however, be impracticable for а number of 
reasons, and the working would be irregular. In addition the pres- 
sure of the steam would be such as to necessitate a strong containing 
chamber for the working tluil. Аз the result of experiments it was 
found best to sacrifice a certain amount of thermo-dynamic efficiency 
for practical reasons. A working temperature of 100 C. was chosen, 
because with the stezm at atmospheric pressure the transparent top 
of the chamber containing the working fluid could be made very thin 
and would not have to withstand any pressure. The pressure of the 
steam is automatically kept very slightly above atmospheric pressure 
in order to prevent any air leaking into the condenser. The trans- 
parent roof is of double thickness. and eontains wire netting embedded 
in the glass аз a protection against hail. The supports for the glass 
are made of wood and no special attempt is made to render them 
tight. The working fluid flows in a thin stream across the bottom of 
the solar tank, and the thickness of the stream is varied automatic- 
ally with the amount of radiation received. 

The working fluid contains a small amount of bichromate of potash, 
The glass forming the transparent covering contains a small amount 
of sulphate of iron, sufficient to give it à pronounced greenish tinge. 
It has been found that by this means the glass can be made motallicly 
reflecting for wave-lengths corresponding approximately to those 
emitted by the heated water, while remaining fairly transparent to 
the radiation from the зап. The solar tank is made to have as little 
specific heat as possible, and, what is more important, to be protected 
from convection and conduction losses. The thermodynamic. efi- 
ciency of the system is approximately 15 per cent., and it is antici- 
pated that approximately 19 per cent. will be obtainable on the shaft 
of the steam turbine. 

From tenders made the costs per horse-power have been found to 
be approximately as follows :— 


ОЕ БАО qe CTS n £2 
Low-pressure steam turbine and condenser............. 5 
Dynamo ceteris ен КОСО "ES 


Adding to this the cost of the pumps and Pelton wheel. weobtaina 
total of £12. 10s. for the first cost per horse-power for the machinery 
exclusive of the reservoirs. Allowing interest at 4 per cent. and 
depreciation at 4 per cent. and 2 per cent. for labour, we obtein а 
value of £1. 5s. per annum per horse-power-hour as the cost, exclusive 
of the reservoirs. Adding the cost per horse-power of the reservoirs 
we obtain a total of £20 for first cost and £1. 14s. as the annual cost 
per horse-power. 

It will be seen that these figures compare quite favourably with the 
present cost of producing power from coal, Moreover, these figures 
are too high, for the reason that it is proposed to operate a windmill 
plant in conjunction with each solar radiation plant. The load will 
be greatly evened up, and a much better all-day and all-vear efti- 
ciency obtained, because the wind is, es a rule, most effective during 
cloudy weather and at night time—i.e., at the time when the solar 
radiation plant will nor be operating. Not only will the storage 
plant with its accessories be smaller for a given output of power, but 
in addition the steam pumps and turbines and storage reservoirs 


employed for the solar radiation method will be available without 
additional cost for the wind method, 


Assuming a solar tank covering an area of 200 metres square we 
may expect to receive a tota] radiation of approximately 20.000,000 
(20 million) kw.-hours per annum. Assuming an efficiency of 10 per 
cent. we should get 2,000,000 kw.-hours on the steam turbine shaft. 
Assuming a seven-hour day, we would get an average of 800 н.р. of 
power from the solar radiation plant. Adding to this the energy 
derivable from the windmill we obtain a total of approximately 
1,500 H.P. The total cost of generating and storing this power will 
be in the neighbourhood of £1. 10s. per annum. 

It is hoped that an opportunity will be afforded at a later date of 
giving the exact figures obtained in practice from the 3.000 Н.р, 
plant. In the meantime, however, it is believed that the present 
communication will be of interest as showing that for many classes 
of work the problem of obtaining power from intermittent natural 
sources has been solved. 

The figures given above are for average conditions. The location 
of the first plant is, however, much more favourable. It is situated 
at а copper mine, where the vertical shaft is already available and 
where worked out lateral chambers are available for the lower reser- 
voir, and a portion of the pumping machinery is also available. 

In addition the average solar radiation has rather more than twice 
the value taken above. Also the cost of producing the power from 
steam is considerably higher than the average on account of the 
difficulties of transportation and the high price of coal. 

The following is a comparison bet ween the cost of producing 1 H.P. 
for a year by steam, gas engine, water-power at Niagara Falls and by 
the present method. The estimates are based on a plant having a 
capacity of 100,000 H.P., and operating under average conditions. 

The estimates for the costs of steam and gas-engino power hive 
been prepared from data gathered in connection with the preparation 
of the plants for a number of power propositions during the past 20 
years, The data for the cost of producing power at Niagara Falls 
was obtained in connection with my work as Technical Commissioner 
for the Ontario Power Commission. The data for the cost of obtain. 
ing power from intermittent natural sources was obtained by sub- 
stituting for the values of the machinery necessary for the 3,000 HP. 
plant above referred to the values which these items would have in 
tbe case of 100,000 н.р plant. 


Method of generating power. Cost рег н.р. per year. 


x 2j Mu UN PEN T .£3 0 0 
ее . 2080 
Water-power at Niagara Falls............ Р 0: 1070 
From intermittent natural sources......cccccceeceeeees 018 0 
Water-power, exceptionally favourable conditions... 0 10 0 


Tt will be seen that while this method of producing power is much 
cheaper than those of steam or gas engine, it is approximately the 
same as that of water power under fairly favourable conditions, such 
as at Niagara Falls. This is because in the present method and with 
water power the capital first cost is the determining factor. The 
capital first cost per horse-power by the present method using a solar 
tank alone is approximately £12. 10s., and using windmills in con- 
junction with the solar tank approximately £9. The capital first cost 
at Niagara Falls is approximately £8. 

The present method gains chietly from the higher fall and from the 
cheaper and more efficient water motor, also from the fact that only 
one-seventh as much water has to be handled, and there are no dams 
to build or large buildings to erect. It loses from the fact thst a 
pump has to be supplied. also a steam turbine and solar tank or 
windmill. The method, therefore, will not be of so much value in 
places favourably situated for obtaining water power. Localities 
80 favoured are, however, comparatively few in number. 

In addition, under exceptionally favourable conditions, such a3 
when used in conjunction with mines, the cost of the present method 
may be considerably less than 18s. 

For example, England is not well situated for the use of the solar 
radiation method. But the average wind value is fairly high, and 
the coast is lined with high cliffs. A rough estimate shows that by 
excavating reservoirs on the top of the cliffs, mounting windmills 
there, pumping the water up from the sea to the upper reservoirs 
and letting it run back through turbines and dynamos placed on the 
beach, that the cost would be considerably lower than that given 
above. Also that by this means more than sufficient power сай be 
generated to supply all the factories, lighting plants and railroads in 
Great Britain. There will be no ditliculty about distributing the 
power, аз where the amount of power is sufficiently large, voltages 
of 500,000 ean be used efficiently, safely and cheaply. 

The method is. of course, not applicable for water transportation. 

A thorough investigation into the possibilities of storage made 4 
number of vears ago showed that no electric-chemical method of 
storing energy could possibly compare as regards weight and first 
cost with the use of a hydro-carbon such as alcohol in a gas engine. 
Investigations as to the cost of producing alcohol from bananas and 
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other tropical fruits show that with the manufacture conducted on 
а sufficiently large scale, alcohol can compete very favourably with 
petroleum and petrol at their present prices. 

It is not without the bounds of possibility that this industry may 
be developed into an exceedingly profitable one, and that the West 
Indian islands may regain the position which they occupied at the 
time when they were the chief producers of sugar. 


MAGNETIC HYSTERESIS IN A ROTATING FIELD.* 


BY M. G. LLOYD. 


Many investigators have studied the phenomenon of hysteresis, 
using magnetising fields which could be increased or decreased by 
steps, or else using fields which rapidly reverse in direction, as pro- 
duced by an alternating current. The most notable results are those 
of Ewing and of Steinmetz. The latter established the approximate 
relation W — nZVB1^$, where V is the volume, B is the maximum flux 
density and W the power transformed when the frequency is п cycles 
per second. Z isa constant depending upon the material used. This 
formula holds fairly well for iron and steel through the range of flux 
density used mostly in industrial applications, but it does not hold 
for very high or low flux densities, and the exponent is seldom exactly 
1:6 even in moderate fields, but varies for different specimens. 

If instead of using a field which simply alternates in direction we 
subject the magnetic specimen to a rotating field, such as may be 
produced by polyphase currents, there is again a lag of magnetisation 
behind the magnetising field, but the lag is a lag in direction, not in 
magnitude. This rotary hysteresis requires an expenditure of 
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energy, as in the other case, but the amount of energy transformed 
is not the same. Eddy currents are produced in both cases, and aid 
the transformation of energy into heat; but the two sources of 
energy loss can be distinguished by taking observations at two 
different frequencies. 

The hysteresis in a rotating field was first observed by Baily, who 
showed, in 1894, by rotating a magnet about an iron armature and 
measuring the torque, that the hysteresis increased with the flux 
density in moderate fields, but finally reached a maximum and 
decreased to zero when the field was made sufficiently intense. This 
result was obtained with both soft iron and hard steel, and was a con- 
firmation of Ewing’s theory. Beattie made similar experiments 
upon nickel and cobalt, with similar results. In nickel, a maximum 
hysteresis loss of nealy 10,000 ergs per cubic centimetre per cycle 
was obseryed with a magnetising field of 340 gausses. In cobalt a 
maximum of about 36,000 ergs per cubic centimetre per cycle was 
observed, and in both cases the plotted curves indicated that the 
hysteresis would reach zero if the flux were carried to the saturation 
value. Beattie and Clinker found that for iron the hysteresis 
reached а maximum for a flux density of 16,000 gausses, and then 
decreased, reaching zero at about 25,000 gausses. Schenkel ex- 
perimented by rotating the specimen in a steady field, and measured 
the torque by a form of transmission dynamometer. His results 
were similar to the above. Grau and Hiecke found a maximum 
hysteresis in iron at a flux density of 13,600 gausses. 

In 1908 Weiss and Planer conducted some experiments with a 
rotating magnet which were somewhat, more refined than the previous 
work. The specimens were in the form of discs, and when pla 


* Abstract of an article in the ‘ Electrical Review and Western 
Electrician." 


horizontally were subjected to a rotating field, but when placed 
vertically the effect was the same as an alternating field. Observa- 
tions were made upon steel, iron, nickel and pyrrhotite. They 
found, like previous observers, that for low fields the hysteresis was 
greater in the rotary field than in the alternating, but after passing 
a maximum the hysteresis in the rotating field finally decreased to 
zero, as the material reached saturation. Fig. 1 shows some of their 
results. The ratio of rotary to alternating hysteresis was found to 
be largest for the weakest fields, and had a value of 3-6 for nickel. 

During the past year two researches have appeared showing the 
variation of rotary hysteresis with temperature. Fuller and Grace 
used two-phase alternating current to produce the rotary field, while 
Perrier used apparatus similar to that of Weiss and Planer. Both 
used electric heating coils to obtain the higher temperatures. Both 
sets of experiments show that the maximum hysteresis in the rotary 
field decreases with increasing temperature, and that this maximum 
is reached with a lower flux density. Thus for iron at 580 deg. this 
maximum occurs at 10,500 gausses, while at temperatures below 
340 deg. it occurs at about 16,000 gausses. Since the saturation 
value is also reduced by increasing the temperature, it was to be 
expected that the hysteresis would decrease to zero for a lower 
magnetisation, and this was found to be the case. 

Perrier worked with nickel, magnetite and three kinds of iron, 
and concluded that the ratio of the maximum values of the two kinds 
of hysteresis was characteristic of the material and independent of 
the temperature. 

In some recent experiments Herrmann has adopted a different 
method of measuring the energy and gets results entirely different 


Energy per cycle. 


Cycles, 


Fia. 2.— ENERGY РЕВ CYCLE. 


from previous observers. By means of a thermo-couple he observes 
the rise of temperature in the specimen in a given time, usually 15 
minutes, and takes this as a measure of the energy expended due to 
hysteresis and eddy currents. He does not claim high quantitative 
accuracy for this method, but insists that it would indicate a maxi- 
mum and a later lowering of the curve if such existed. No maximum, 
however, is evident in his curves. In Fig. 2 the energy per cycle is 
taken as ordinate, and the separation of hysteresis and eddy current 
losses thereby effected. The intersection of each curve with the 
vertical axis gives the hysteresis for that particular flux density, and 
these intercepts are seen to increase with the flux density up to 
27,000 gausses, the highest value employed. He concludes that the 
hysteresis in a rotary field is therefore no different from the hysteresis 
in an alternating field. 


CORRESPONDENCE. 


ee EE 
THE PRICE OF ELECTRICITY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I am very glad to read in your present issue that’ you 
welcome my Paper on the above subject. ` 
‚ 1 entirely agree with Mr. Pearce that the interpretation of 
right principle in the form of practical tariffs is a process 
hedged about with many difficulties. To bave got rid of 
error in our conception of principles is, perhaps, to have won 
less than half tbe battle, but it is a step, and not only a step, 
but a necessary step. I do not propose now to travel beyond 


954 THE ELECTRICIAN, SEPTEMBER 16, 1910. 


it, because I fear that doing so would almost certainly obscure 
this essential preliminary, and also because there are so many 
who are muth better equipped than I can be for dealing with 
that part of the problem. 

Таш writing this.letter in order to question the wisdom of 
regarding electricity supply as a “ by-product” supply in 
regard to any of its uses. I am sorry that my Paper evi- 
dently conveys the impression that I so regard it, but my use 
of various “ by-product” examples was intended to expose 
the fact that “ demand" could be a very potent factor of 

rice, во great indeed, as entirely to swamp the “ cost ” factor. 
t is true that I point out, incidentally, that electricity supply 
has something in common with such jointly-produced commo- 

ities. А restricted-hour demand is, in a sense, a demand 
for а by-product, but my Paper does not deal, excepting 
incidentally, with that aspect of electricity supply. On page 
T of the Paper I expressly limit the application of the con- 
ception of “ joint" production to variations in demand “ іп 
respect to time " in the case of electricity supply. I desire to 
see engineers anxious and ready to seize an opportunity, the 
circumstances of nature has placed in their hands, viz., that 
of utilising the fact that electricity is in demand for different 
purposes as the means adapting or adjusting supply to the 
varying intensity of demand as expressed by the varying 
market prices of the different uses of electricity. 

My diagram, No. 2, exhibits, I think, the beneficent effect 
of that process to all concerned. I aecept your distinction 
between the production of beef and hides, and of electricity, 
and I should like to emphasise it. I think that it will be 
safer to clear the mind of the conception that the dividing up 
offelectricity supply into different classes of supply, some of 
which may be considered as by-produced relatively to others, 
is equivalent to the production of gas and coke or of beef and 
hides. It is better, I think, to confine that conception to 
such divisions as are represented by a “ restricted-hour " 
demand, &c., and to picture the dividing up of supply into 
different classes, according to the different uses of electricity, 
as eimply & means of gaining the advantage of adaptation of 
supply to demand, through the operation of corresponding 
“ classified " tariffs.—I am, &c., 


means might still alter the amalgam. In order to obtain further 
purification, therefore, the hydrogen was admitted into the appa. 
ratus through a platinum tube, which was heated to a high tem. 
perature in the electric furnace. This method of purification seemed 
to leave nothing to be desired. 


temperature being increased proportionately with the pressure of the 
gas in the apparatus. In order to be able to observe the contents 
of the boat during the operation, gas beating was employed. Ata 
temperature of 400 deg. the amalgam was solid, but melted as the 
temperature increased, the mercury being driven off. The melting 
point could be determined very accurately, as it increased pro- 
gressively until it reached 700 deg. At this temperature it was no 
longer possible to see the distillation of the mercury, no condensation 
being produced on the cold surface. On the contrary, the metal 
began to volatilise in great abundance, and the vapour energetically 
attacked the quartz tube, so that the operation was then stopped. 
This metal seemed to be fairly pure radium. It adhered closely to 
iron and could not be easily detached. 

The metal radium alters very rapidly in air, it blackens imme- 
diately, probably owing to the formation of a nitrate. Some par- 
ticles of the metal were detached, and falling on paper caused a black. 
ening like burning. When brought into contact with water the metal 
decomposed with violence, most of it dissolving, thus indicating that 
its oxide is soluble. There remained a blackish residue, which 
was almost wholly dissolved by hydrochloric acid. This residue 
might be a nitrate, resulting from the exposure to the air. As dis- 
solution in the dilute acid was almost complete, mercury could not 
have been present in any appreciable quantity. 

The boat with the metal in it was closed up in a tube, which was 
evacuated in order that the penetration of the radiation might be 
measured. Its properties seemed to be such as would be supposed. 

Radio-active equilibrium has not yet been reached, but the first 
measurements show that the increase in activity follows closely the 
law of production of emanation, and the radio-active limit of the 
metal should be practically normal. 

Metallic radium being much more volatile than barium, it із pro- 


posed to purify it by sublimation on to a plate of cooled metal in 
vacuo. 


ELECTRIC POWER IN AN OIL MINE. 


On Saturday, 10th inst., the annual excursion of the Mining 
Institute of Scotland took place to Broxburn where the members 
were the guests of the Broxburn Oil Co. During the day s visit 
was paid to the New Dunnet mine, in which an electrical installation 
has just been completed. This interesting installation was described 
in a Paper read by Mr. W. Clark, of the Broxburn Oil Co., who 
mentioned that the mines, which are situated about a quarter of à 
mile north-east of Broxburn village, are only 160 yds. distant 
| from the shale breakers and retorts. The motive power chiefly 

employed is electricity, obtained from a power station placed along- 
side the works boilers and within a few yards of the retorts in which 
all the exhaust steam from the engines is utilised. The steam. 
instead of being supplied direct to the retorts, first passes through 
the engines, thus saving fuel. 

The generating plant at present consists of a Belliss & Morcom 
engine, working at a boiler pressure of 90 Ib. per square inch, with 
1 lb. back pressure, for forcing the exhaust steam into the retorts 
for the production of ammonia water. The engine is coupled to à 
Siemens three-phase alternator, which furnishes current at 525 
volts and 50 cycles, giving 470 k.v.a. at 300 revs. per min. There 
is a direct-current exciter cn the engine shaft of a capacity of 245 
amperes at 110 volts. This exciter gives more current than 5 
required for the machines, and the surplus is used to supply the 
various lamps in the works during the day. The power station 
building is constructed to hold two more 575 Н.Р. generating sets. 

The alternating current is delivered to a remote-control switch- 
board. All the panels are fitted with oil switches, and the high- 
tension connections are in white brick cells. Current is distributed 
to the various points by paper-insulated armoured cables. One 
panel of the switchboard supplies current to a 185 н.р. Siemens- 
‘Sulzer pump, а 50 н.р. motor-generator for electric drills, а 150 B-P. 
double drum haulage, a 25 н.р. dook pump and a 7x. hutch 
creeper. The Dunnet mine endless rope haulage gear is driven 
through belts by two motors, each of 110 н.р. and controlled by 
oil switches, each with a maximum cut-out time relay and no-volt 
release. This no-volt release is so arranged as to stop the motors 
automatically in case of runaway hutches, and by pueh buttons 
from various convenient points in the mine. The breaker perel 
supplies a 110 н.р. motor for driving the shale breakers, a 50 H.P. 


| Ер. W. Cowan. 
4, Queen Victoria-street, Sept. 12. 


ON METALLIC RADIUM.* 
BY MME. P. CURIE AND A. DEBIERNE. 


In order to obtain metallic radium we employed the methods 
described by M. Guntz for the preparation of barium. Some pre- 
liminary experiments were, in fact, made оп barium with a very small 
quantity of matter (about 0-1 gramme), thus rendering the operations 
very delicate. These experiments enabled us to determine the 
method which should be used in the preparation of radium. 

The principle of the method consisted in preparing an amalgam 
and in expelling the mercury by distillation under favourable con- 
ditions. The amalgam was obtained by the electrolysis of а per- 
fectly pure solution of radium chloride, with an atomic weight of 
226-5, & mercury cathode and platinum-iridium anode being used. 
The amount of salt employed was 0-0085 gramme. This amalgam 
decomposes in water and alters very quickly in air. It was quite 
liquid ; while under the same conditions we obtained an amalgam of 
barium containing numerous crystals. The dry amalgam was 
quickly placed in an iron boat, which had been previously reduced in 
pure hydrogen. This boat was placed in a quartz tube, and a vacuum 
created inside the apparatus. 

The distillation of the mercury was a very delicate operation. It 
should be carried out without ebullition being allowed to occur even 
momentarily. The distillation was finally made in pure hydrogen, 
the pressure of the gas being always higher than the pressure of the 
saturated mercury vapour at the temperature of the boat. This 
temperature was determined by means of a thermo-electric couple 
whose junction was fixed in the metal of the boat. 

Owing to the small quantity of matter on which we worked, we 
particularly required pure hydrogen for the operation. We noticed 
that hydrogen which had been purified or dried by the ordinary 


* Translated from the © Comptes Rendus.” 


The greater part of the mercury had been distilled at 270 deg., the 
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endless rope haulage motor for filling a 2,000-ton bunker with 
broken shale, and one 25 H.P. motor for hauling shale from the 
Stewartfield mine to the breakers, and from the Dunnet mine main 
haulage to the breakers. АП the motors for this work are of the 
slip-ring type, with liquid starters, except the motors driving the 
high-speed turbine pumps, which are squirrel-cage wound, with 
star-delta starting arrangement. The lighting of the works is pro- 
vided for by а 75 н.р. Belliss-Siemens set giving 455 amperes at 
110 volts and 525 revs. per min. 

. There is one earth 'bus bar in the power house connected by 
cable to an earthing plate. which is laid in clay, and also to the 
earth plates of two adjoining chimneys. All earth connections to 
the various switches, motors and starters. &c., are made on to the 
armouring of one or other of the main cables, and these are in their 
tum connected to the common earth bar in the power station. 

The permanent pumping plant consists of a Sulzer high-lift centri- 

fugal pump, direct coupled to a Siemens-Nchuckert electric star- 
delta motor of 185 В.Н.Р. running at 1,470 revs. per min. when 
supplied with alternating current of 525 volts and 50 periods. The 
combined set is capable of pumping 400 gallons of water per minute 
to a head of 780 ft., plus the friction of 1.740 ft. of 7 in. pipes and 
10 ft. for suction lift. The guaranteed efficiency of the pump is 
70 per cent. and of the motor 92} per cent. А small sinking pump 
of the same type, capable of delivering 150 gallons per minute 
against a head of 210 ft., has been provided to deal with the dook 
water below the main lodgment. 
. The author, towards the close of his Paper, mentioned that a 
motor-generator was being installed capable of supplving power to 
10 Jeffrey electric drills to be utilised for boring shot-holes in the 
shale. 


STREET LIGHTING IN LONDON. 


Owing to numerous inquiries received, and in the interest 
of supply undertakers generally, the Electric Supply Publicity 
Committee have sent the following letter (of which we have 
received a copy from Mr. H. B. Renwick, chairman of the 
Committee) to all the principal papers throughout the country. 

LigHTInG OF LONDON, 


A most misleading impression has recently been created by certain 
paragraphs appearing in the press under the above heading. The 
impression given was that London, instead of continuing an clectrically 
lishted. city, as at present, was about to revert to gas. I need hardly 
say that nothing is further from the truth. The case, however, presents 
an interesting example of how easily an erroncous impression can be set 
afloat. The facts are as follows : 

One of the 29 London authorities, influenced by conditions which were 
purely local, decided to alter a few of their numerous electric lamps to gas 
lighting. The number of the lamps involved is quite small compared with 
the total number of lamps in the borough in question, and is altogether 
negligible in comparison with the total clectric lighting of London. The 
Whole case, in fact, is simply a local matter, confined to one authority 
only, and is quite undeserving of the wide publicity, were it not for these 
incorrect rumours, which have given rise to so much misunderstanding. 

For corroboration of the facts, reference need only be made to the 
official statistics of the London County Council, where it will be seen that 
the use of electric street lighting has more than doubled in half-a-dozen 
vears, and that only 10 out of the 29 London authorities are wholly 
Without electric street lighting. 

As to the relative cost of electricity versus gas for street lighting, I 
need only mention that in St. Marylebone the saving effected last vear 
was £1,500 in respect of a portion of their area only, and that this has 
encouraged them to convert the whole of the remaining gas lamps to 
electric light, which will bring the saving up to £2,600 per annum. 

Further, the Boroughs of Hampstead and Shoreditch— already exten- 
sively electrically Jighted—are extending electric lamps practically 
throughout the whole of their areas. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Blectrictan office, post free, 
on receipt of published price, adding 34. for books published under 38., and 5 per cent, 
for books published nett. Add 10 per cent. for abroad or for foreign books.) 


. " Automatische Fernsprechsysteme.” Ву А. B. Smith апа Е. Alden- 
dorff. (Berlin: S. Heimann & Sohn.) Part I., 3s. ; part II., 5s. Com- 
plete in cloth, 10s. 

* Power and its Transmission.” By T. A. Smith. (London: E. & 
Е. М. Spon.) 2s. net. 

“Continuous Current Machine Design." By Wm. Cramp. (London: 
Harper & Brothers). 5s. net. 

“Windmills and Wind Motors." By Е. E. Powell. (London: Per- 
cival Marshall & Со.) 64. net. 

“Motor Boats Simply Explained." By J. Douglas. (London: 
Percival Marshall & Co.) ls. net. MD 
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REINFORCED CONCRETE FOR CHIMNEY CON- 
STRUCTION. * 


BY P. S. SHEARDOWN, 


The two chimneys at the Ringsend power station were built in 
1898; they are each 200 ft. above the brick bases, which are them- 
selves 25 ft. high. The stacks above the bases are constructed of 
steel plates, the bottom 50 ft. being $ in. thick, the next 50 ft. are 
үз in. thickness, and for the top 100 ft. the plates are { in. thick. 
They are lined to the top with fire brick, but as it was anticipated, 
owing to the height of the chimnev,that trouble might be experi- 
enced through unequal expansion if the brick work was set hard 
against the steel work, the linings were built independently, leaving 
а space of about 3 іп. between the brickwork and the steel shell. 
The chimneys for some years appeared to be doing well, but as a 
case was brought to the writer's notice of a small works in Dublin 
where a steel chimney had to be replaced after a life of four or five 
уеагз, a second one at the same works only giving a similar life to 
the first, it was considered desirable to make a careful examination 
of the tramway companv's chimneys, more particularly in view of 
the fact that an inspection of the small chimneys referred to showed 
that the corrosion of the plates seemed to take place from the 
inside. As they were not provided with brick linings, like the 
tramway companys chimneys, corrosion from the inside was not 
anticipated in these latter. However, when a careful inspection 
came to be made, it was found that in the case of the east chimney 
the plates had rusted away until perforation had occurred in several 
of the plates, corrosion taking place entirely from the inside. The 
exterior of the plates was well protected by paint, and no deteriora- 
tion had been noticed at the previous painting of the chimneys. 
The plates in each chimney were carefully tested by drilling holes 
and callipering for thickness, when it was found that in many parts 
of both chimneys the plates had rusted away to an extent that 
materially reduced their strength. and it was obvious that some 
method of strengthening them and preventing further corrosion 
would have to be taken in hand. After carefully considering 
various methods suggested, it was decided to reinforce both the 
chimneys with a ferro concrete lining. In the case of the east 
chminey, which has a diameter at the base of 10 ft. 8in., it was 
decided to build a ferro concrete lining 10 in. thick inside the exist- 
ing brickwork, reducing the diameter of tho chimney to 9 ft. 1t 
was decided to remove опу the top 20 ft. of the original brick 
lining, so as to get à bond for this length between the ferro concrete 
lining and the steelwork, in order to prevent deleterious gases or 
damp from getting between the brickwork and the steel shell. It 
was intended also to fill in the space between the steel shell and the 
original brick lining with a liquid cement grouting, but this was not 
found to be practicable as explained later on. 

The lining was designed by the Weber Chimney Construction Co., 
of U.S.A., and the work was carried out by their licensees, Messrs. 
J. Jarvis & Sons. The concrete mixture consisted of three parts of 
fine sand to one part of cement ; the vertical reinforcements consisted 
of steel tee bars 1] in. by Ifin. by j5 in., and the horizontal rein- 
forcements of & in. round steel. These horizontal rings were put in 
18 in. apart, the number of vertical steel bars being 300 at the base 
of the chimney, the number being gradually diminished until at 
the top there were only 12. The lining is designed to withstand a 
wind pressure of 56 1Ь. per square foot (or a velocity of 112 miles 
per hour) without help from the original steel shell. 

The lining of the first chimney was completed in January, 1909, 
and has been repcatedly inspected from the inside since being put 
to work, ani, so far, the lining seems to stand the heat and other 
stresses splendidly, as, beyond some small hair cracks, which are 
always noticeable in this class of construction, the lining is in excel- 
lent condition. А couple of months after being put to work it was 
noticed that the rivets had pulled out of a horizontal section of the 
steel chimney about half way up, and that the top half had risen 
about ł in. This was caused by the greater expansion of the ferro 
concrete lining due to its higher temperature compared with the 
steel shell. The steel shell is, therefore, now in practically two 
pieces, the overlapping where the rivets have pulled out acting as 
an expansion joint, the ferro concrete lining, therefore, taking the 
whole of the wind pressure. | 
` When the proposed grouting between the steel shell and the 
original brickwork lining was put in hand, it was found that, owing 
to the quantity of soot that had fallen down between the brickwork 


* Some notes (slightly abbreviated) on the reinforced concrete lining of 
the steel chimney shafts at Ringsend generating station of the Dublin 
United Tramways Co., and оп reinforced concrete for chimney construc- 
tion. Presented at the Dublin congress of the ‘Tramways and Light Rail- 


? ways Association. 
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andflining, a satisfactoryfjob could not be made, and in consequence 
of this the; west’chimney, in which the plates were not so much 
corroded, was differently treated, the whole of the original brick 
lining being removed and the ferro concrete lining filled in hard 
against the steelwork, which enabled the Company to have a chim- 
ney with an inside diameter of 10 ft. in place of only 9 ft., as 18 the 
case with the east chimney, besides allowing a much greater thick- 
ness of concrete in the lower part of the chimney stack. The west 
chimney has been at work since the beginning of March, and so far 
with satisfactory results, having been inspected once since it was 
put to work. The writer is not aware, however, of any case similar 
to this where a ferro concrete stack has been built inside an existing 
steel one. The alternative that faced the Company in this case was 
completely to remove the steel stacks, and build brick or entirely 
new ferro concrete ones in their place, which would have cost two 
or three times what the ferro concrete lining cost, without being 
any more durable or efficient. : 


Reinforced concrete has been largely used in America for chimney 
construction, and in the case of tall chimneys this form of construc- 
tion comes out much cheaper than for brickwork. There have been 
a number of failures, but it appears that they were all due to the 
neglect of some of the now well-known conditions which are neces- 
вагу to insure satisfactory results with all types of ferro concrete 
construction. "The usual practice in chimney construction is to use 
& mixture of one part of high-class cement to three parts fine clean 
sharp sand. The sand should be free from any fine silt, and from 
the fact of it being fine sand requires more careful mixing than where 
à coarser mixture is used, and for the same reason the sand should 
preferably be fairly dry when first mixed with the cement, then 
turned over at least three times when it is being moistened. In 
order to get a good bond between the concrete and the steel rein- 
forcements, it is absolutely necessary that the concrete should be 
put in wet, as the failure of several chimncys have been due to the 
fact that the mixture was put in dry, the result being that the 
concrete did not adhere to the steelwork, and also formed a weak 
porous concrete. 


With regard to the design of concrete chimneys (independent of 
outside steel casing) this differs from the design of brick chimneys, 
due to the fact that the stresses are met in quite a different way. 
А brick chimney stands because of its weight, the outside diameter 
of the base being made so large that it cannot blow over, the stresses 
in the brickwork being entirely compressive. А reinforced concrete 
chimney is of much smaller size at the base, and would topple over 
it if could not sustain a tensile strain. А ferro concrete chimney 
may, therefore, be treated as a beam fixed at one end and loaded on 
the side on which the wind is blowing, this side being in tension and 
the opposite side in compression ; therefore, the steel reinforcement 
should be designed to withstand the maximum tensile stresses that 
are likely to occur. It is customary to assume a pressure of 50 lb. 
per square foot of vertical surface, which corresponds to а wind 
pressure of 100 miles per hour. It is, therefore, necessary to have 
a proper number of vertical steel rods or bars all round the chimney 
to resist the pull caused by the wind pressure, and steel hoops must 
also be placed at intervals to stiffen the vertical steel, and prevent 
cracks due to difference in temperature between the interior and 
exterior, and especially to resist the vertical shear which corresponds 
to the horizontal shear in a beam. 

With regard to the effect of exceedingly high temperatures on 
concrete, there seems to be hardly enough experimental] data to 
decide what effect these will have on concrete after long periods of 
time, but temperatures up to 700 or 800^F. do concrete no harm ; 
in fact, concrete that has been subjected to such temperatures seems 
to set particularly hard, and as the boiler gases in most stations 
are usually nearer 500°Е., no trouble should be anticipated from 
this cause, provided the chimney is properly designed. As concrete 
is à bad conductor of heat, the two or three inches next the surface 
exposed to the heat of the gases tend to expand to a greater extent 
than the outer surface, consequently it is not unusual to find small 
cracks on the outside of concrete chimneys due to this cause. This 
may be to a certain extent overcome by placing the horizontal 
reinforcements nearer to the outer surface, but these small cracks 
are not considered of any consequence, provided they do not run 
into one another for any great distance. A large number of chimneys 
are built with à special lining for a third of the height from the 
bottom of the chimney, the object in view being to overcome this 
unequal expansion between the inner and outer surfaces, but care 
has to be taken to strengthen up the reinforcement at the point 
where the double wall becomes a single one, otherwise cracks are 
likely to occur. 

The method of constructing a new ferro concrete chimney is very 
simple. Two sets of inner and outer moulds are employed which 

a-e connected together by means of latches, enabling the moulds to 


THE ELECTRICIAN, SEPTEMBER 16, 1910. 


be easily taken to pieces; after the first two sets of moulds, which 
correspond to the first two courses of concrete, have been filled in, 
the lower moulds are taken away and placed on the top of the 
moulds that were above them, the frictiona] resistance between the 
concrete and these upper moulds being sufficient to hold the weight 
of the next course. As soon as this is set the then bottom set of 
moulds are taken away and placed on top again, arrangements 
being made to do this as the construction proceeds from the inside 
of the chimney, hence no scaffolding is required, except a light 
scaffolding as the chimney goes up to allow a rough ladder to be 
erected and sufficient to support the gear for hoisting the material, 


ELECTRICITY FOR FARM WORK AND IRRIGATION.* 


BY H. RUSSELL. 


The Rochester Railway & Light Co. supplies Rochester, N.Y. 
(200,000 pop.) with electric light and power. The electric develop- 
ment of the Company is both steam and hydraulic, supplemented by 
a purchase of Niagara power. It has generating apparatus for the 
production of 38,000 H.P., and the necessary equipment to distribute 
this. From April Ist to October Ist of every year 10,000 н.р. lies 
idle (representing an investment of £500,000). This represents the 
amount necessary to take care of the heavy peak loads in November, 
December and January. During these months, from 10 p.m. to 
6 a.m. there is 10,000 н.р. waiting for a consumer. 

The conditions as outlined above are true of every service com- 
pany in the United States, and it is probably a conservative state- 
ment that during these months 40 per cent. of the plant capacity is 
producing no revenue, and that 75 per cent. is non-productive during 
six hours of every 24. The problem that confronts the companies 
is to find a market for this power during these months; in other 
words, a summer customer, who stays off the peak both daily and 
scasonly. In searching the field for a possible consumer of this 
character, the attention of the Rochester Company was attracted 
to the growing use of power on the farms, and especially to the in- 
creased use of power for irrigation pumping in the West, and the very 
attractive load features that this business offers. The question at 
once arose, © Is there not a market for this power in rural sections, 
and should not irrigation be practised by the farmers of the East 
as well as of the West ? If so, can we not extend our lines into the 
country and sell the power now idle for irrigation pumping at special 
rates, and incidentally secure much additional farm business ? " 

The modern farmer wants electric power on his farm, and he is 
willing to pay for it. That this is the case is shown by the increased 
use of electricity in rural districts. Here and there all over this 
country (in New York, Illinois, California, Colorado, and in fact in 
almost every State) are to be found farms partially or completely 
equipped with electric power. The reasons for this wonderful growth 
of electric use on the farm are not hard to find or difficult to under- 
stand. The improvement in country roads, the growth of the auto- 
mobile, the extension of the telephone and rural delivery service, 
have brought the city and the country closer and closer together, 
with the result that a farmer and his family are no longer an isola 
set of individuals, out of touch with the world and modern progress. 

Electric light means comfort in the farmhouse and a lessening of 
the fire hazard. By providing suitably lighted buildings, work can 
be done more efficiently; that is, more work and fewer hours. 
Electric power with its factors of safety, reliability, cleanliness, 
flexibility and ease of application is peculiarly adapted to pumptng 
water, driving conveyors, running churns, separators, feed cutters, 
milking machines and grinders; to operating hoists, spraying 
machines, saws and machine tools; even to doing the household 
washing and ironing and providing a cold-storage plant. For these 
purposes, and many more, electric power is now used on the farms of 
the country. In Europe, where much greater progress has been 
made than in this country, ploughing, cultivating, &c., are being 
done with the aid of electricity. 

At present most of the electric service on the farm is being supplied 
by the farmer himself, the gasoline, steam or suction-gas plant 
usually furnishing the motive power, with an occasional hydro- 
electric private development. А beautiful example of the latter 15 
to be found on the farm of Mr. W. H. Miner, at Chazy, N.Y. Two 
streams have been dammed and hydro-electric equipment of 192 kw. 
capacity with storage battery has been installed ; transmission lines 
are 1} and 2} miles long. ‘There is also a small steam reserve unit 
operated in connection with the heating system. There are 25 
motors aggregating 1231 H.P., doing the farm work at the present 
time. Three years' operation has proved the efficiency and economy 
of the undertaking. 


а ERE NIENTE RN 
* Abstract from “ Engineering News” of a Paper read before the 
National Electric Light Association. 
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The use of gasoline engines for driving small generators, which in 
turn are used to charge storage batteries supplying electric light, is 
becoming very common. The advent of the tungsten lamp has aided 
materially in making this development possible. Manufacturers of 
farm machinery have taken up the subject, and the makers of elec- 
trical machinery are paying especial attention to the rural field. 

Recently there has sprung up in many sections, especially in the 
Western States, a demand for power on the farms, which is so large 
and the nature of which is so atractive from a load standpoint, that 
it promises to justify for its satisfaction a very large expenditure on 
the part of service companies. I refer to the use of electric power 
for pumping water for irrigation purposes. All over the West water 
is being pumped electrically from wells, rivers, lakes and ditches for 
irrigation use. Large Government and private company under- 
takings are now supplying water in this way for thousands of acres. 
Individual farmers, wherever electric power can be obtained, are 
installing pumping outfits and irrigating their own land, thereby 
saving the cost of water rights and maintenance charges, while 
obtaining water at a very reasonable cost when they want it and where 
they want it—a condition not always reached with gravity systems. 

The electric development for irrigation pumping is proceeding in 
two ways: (1) A large pumping plant suitably located is installed, 
and all the water for a given acreage is pumped at this point to a 
higher level and then distributed by gravity—the power used being 
electric, with either steam or hydraulic generation ; or (2) electric 
power is furnished from a central plant to the individual farmers, 
who supply their own water, either from streams, wells, gravity 
ditches or lakes, as the case may be. The irrigating pumping load 
is especially attractive to a central station, because it means a large 
power consumer who is strictly an off-peak customer. Power is used 
entirely during the summer months, and by special rates is in many 
cases used during hours of the day when there is almost no other load. 

The considerations outlined above have caused the Rochester 
Railway & Light Co. to inaugurate a novel new business campaign. 
The writer has been delegated to give special attention to the subject 
of irrigation for the purpose of demonstrating to the farmers around 
about Rochester that it is to their interest to practise supplemental 
irrigation. А pumping plant has been installed on a fruit farm near 
the city, and experiments are being conducted. Last summer a 
peach orchard was irrigated with such remarkable results that 
already a great deal of interest has been aroused, and a number of 
farmers along the shore of Lake Ontario are installing pumping plants 
to supply water for irrigating their farm this summer. At Iron- 
dequoit, a market-garden town adjacent to Rochester, the Company 
is now supplying current at regular rates to more than 40 motors 
for farm use, most of which are for pumping water. The demand 
is increasing rapidly, and promises to reach large proportions this 
summer, 


TELEPHONE INDUSTRY OF THE WORLD.* 


"The following figures have been obtained from various reports 
issued by telephone companies in all countries, and are believed to 
be the most complete résumé that has ever been published. 


а= Africa, b= Australasia, c= Аза, d = America, 
DIAGRAM SHOWING THE PERCENTAGE DISTRIBUTION OF TELEPHONES 
THROUGHOUT THE WORLD. 


There were in use in the world on January 1, 1910, 10,269,000 
telephone stations and 24,075,000 miles of wire, two-thirds of the 
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telephones and wire mileage being in the United States. This is 
clearly shown by the diagram herewith. There is a race between 
Los Angeles, in the United States, and Stockholm, Sweden, for the 
honour of first place in the number of subscribers per inhabitant, 
Los Angeles leading with 61,000 stations and 240,000 inhabitants, 
and Stockholm following with 58,000 stations and 340,000 inhabitants. 

The telephone investment of the world amounted on January 1, 
1910, to £300,000,000, or nearly £30 per station, 65:5 per cent. of 
this total being on account of U.S.A. stations and 30:8 per cent. for — 
Europe. The telephone conversations of the world for the year 1909 
numbered 19,178,500,000, of which the United States used nearly 
21 times those of all other countries in the world. 

The following table is of interest as showing the estimated number 
of stations per 100 population in the various countries at January 1, 
1910 :— 


United. 7.17. СҮН ТҮ ҮГҮТ ТӨР | BEENI: шна ыле 0-6 
ОЧАИ 3:7 | Avgentiné... is eit eo vea бедава 0-5 
DOD MARR: с иззат ә дже ка узуы Su] аа КИА NAR ET PAS 0-5 
SWeUeH esas is sat ИИ VIE ИСИНУ зуна салаата айнан daca 0:5 
New Zealand ..................... SG: |) AUSUIBI S узе блек» HR 0-3 
NOPWABy нение 25.1 5 ае з 1 rirse dataen 0.3 
Switzerland зн аш» eres "ANE MT pnm 0:3 
New South. Waleas. vu enes 10 | HUBgaky qeesessasepesswobonass 0-3 
German Empire .................. h5 У РЕКЕ РРР РИКАТИ 0-2 
Great Вга, «26е 1:3 | Саре of Good Hope............ 0.2 
Luxembourg АИ АИ аө 1:2. | Natal. целое 0.2 
НАЙДАН sep рза E буда tases 1-2 | Japan and Когтова............ 0-1 
УТ, 5irsascsssvsoraepon odo y esse LU TU DECC si ан ааа р RE Ed En 0-1 
ТИНА ото оные dei vett OO | Porto: Rioo.s cuc банке 0-1 
Netherlands. а-и бзан DB] СА Е TETT 0-1 
PRYBEIUEV. зыгы» ése eno doas es Qd Мес couv erui e NR» rk 0-1 
Vehezüeli. зрения 0:9 1 Браше asesieevsereoessk 43 $4uKeye 0-1 


At the same date the number of telephone stations and miles of 
wire was distributed among the continents as follows :— 


Stations. Miles of wire. 
North Амон сельдь 7,242,700 „еа. 16,167,300 
South Атенов 2. аена 2255 РИ 150,100 
о АР КА М sen 2.627.200: | caves 7,269,400 
AB. ss vanes И И т 105,100 ...... 242,300 
АТЕЙ. оосо ROS ER уеге 26:000. duos 67,300 
АДӨ ТАПФВ1@ е ерсе инанан ваа 49.900. Ls 149,200 
ACTI INE TT RS бака Ъз Фаз 3,800 Axesce 12,400 
West: ООВ ссы 12,600 ...... 17,000 
Total зешн еж кайыкка жез 10,269,000 24,075,000 


The countries with the largest number of telephone stations were 
the following :— 


Stations. Stations. 
United States ............ 1:089,000 - 1- NOWAY оса 54,500 
German Empire ......... 910,900 | Netherlands .................. 52,600 
Great Britain ............ 615,900 || Hungary + noo 50,000 
САНЯ седана ваљано 239,200 | Веја... г... егег 42,600 
КТЕП Ө рено дә ‚ 211,600 | Argentine ..............:...... 33,400 
ОО vescesus esneasé viles 171,400 | New Zealand... ers 26.800 
Russia and Finland ...... 155.715 | New South Wales............ 25,000 
OR WERDE ees edes cxx ue rep Uer 90:500 | Spain ель eo rara bn 22,000 
Denmark: [209 804000 | "Vater еее 12,500 
Switzerland ............... 13,900 | MELICO - 44 4 yo vana rer зэ н» 13,000 
JAPA nera haare ados 71,400 | ВЯ ласке рвом ntes 11,900 
Italy ева оное cs 56,400 | Боптаптп1а..................... 10,700 


A comparison between the United States and Europe shows that 
Europe, with five times the population of the United States, has an 
estimated station development per 100 inhabitants of 0-6 against 
7-6 in the United States; in other words, the telephonic develop- 
ment of Europe is one-twelfth that of the United States. 

The difference in development between European countries and 
the United States is furthermore shown by the development of the 
German Empire, which leads all European countries with 910,900 
stations, as compared with the development of New York State with 
745,900. The latter exceeds by over 130,000 stations the develop- 
ment of Great Britain, which has the second largest number of 
stations. 

The following table gives in detail the development of eight of 
the leading cities of Europe from 1894 to 1909. It should be noted, 
however, that while in most of the European countries the number 
of stations quoted corresponds to the area covered by the municipal 


Telephones per 100 Inhabitants. 


— 


Stock- | Copen- | Chris- | Вег- | Ham- | Lon- | ; Р | 
Jan. L| holm. биге tiania. | lin. | burg. | don. PME Vienna. 
n dam dem | 0-8 
1894 3:5 1:0 2-6 1-2 1:2 0-1 0-6 0-5 
1899 8:0 2.3 4-7 2-3 2:0 0.3 1-0 0.7 
1904 | 13:0 4-4 5:4 3:3 9:5 1:2 1.7 1.0 
1909 | 172 | 69 | 65 | 48| 47 | 25 | 28 | 18 
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boundary of a given city, this is not true of the English cities in- 
cluded in the above comparison. There the stations quoted cor- 
respond in each case to a telephonic area,and the population figures 
are but approximate. 

The gross revenue in Europe from telephone service for 1907 
(latest figures obtainable) was about £15,000,000, and for the United 
States for that year £37,000,000. Most of the European countries, 
in which the telephone is a monopoly of the State and conducted as 
a branch of the postal and telegraph service, estimate that the tele- 
phone service per se produces a net revenue. 

Comparing the telephone traffic of Europe and the United States 
with the first-class mail and the telegraph traffic for the year 1907 
shows that in the United States, with a population about one-fifth 
that of Europe— 


First-class mail traffic is 2-4 times that of Europe рег 1,000 in- 
habitants. 


Telegraph traffic is 1-2 times that of Europe per 1,000 inhabitants. 
Telephone traffic is 12-8 times that of Europe per 1,000 inhabitants. 


THE ELECTRIC VEHICLE OPPORTUNITY.* 
BY H. EAMES. 


The author points out the wonderful possibilities of the electric vehicle 
for central stations, showing that in the city of New York if only one-half 
of the horse-drawn vehicles were substituted by electric vehicles, the 
income from the current at 2d. per kilowatt-hour would amount to over 
£10.000,000 per year. 

The electric vehicle business has inherited а great many things from 
other businesses that are more or less analogous to it, but which are, by 
no means, exactly similar. The consequence is, if you act on impressions, 
vou may get momentary advantage at the expense of ultimate success. 
During the 15 years that the manufacturers have been engaged in pushing 
that business they have had occasion to know what the real problem is. 
‘The assertion that business waggons have not improved in an engineering 
way in the last 10 or 15 years would not be truc. They have improved, 
but the point that impresses one upon an investigation of the history of 
their improvement is that as much as 10 years ago the power electric 
waggon had already reached the degree of economy that made it more 
economical than horses for all service—for all service within certain 
limits. It is because the people have failed to take the next step that it 
has been kept back all these vears, and is still being kept back. 

The author next dwelt at some length on the extreme measures песев- 
sary to educate the public in the use of electric vehicles, and said that 
the bulk of this work would necessarily fall upon the central station. 
When these organisations have informed themselves on these questions, 
have recognised their great importance, and have made it their business 
to sce that the first local power waggon shall be carefully bought and 
intelligently used, they will have made a long stride towards getting the 
benefit of this new market for current. These things are intangible, but, 
after all, the whole thing is mental, and these are mental problems, the 
solution of which will produce an immediate and tremendous demand 
for current for power waggons. 'To make this education effective, to be 
in a strong position to regulate local introduction, to see that а proper 
application of vehicles is made, to see that. for instance, electric waggons 
are not used where gasolene waggons would give better satisfaction. and 
vice versa, it is essentia] that central stations maintain a judicial position. 
While, no doubt, every manufacturer would be glad to have the direct aid 
of central stations in the local distribution of his vehicles, this could not 
fail to retard local educational work. It would undoubtedly stimulate 
large competitive interests to an active propaganda in favour of inde- 
pendent power stations, and these, in many cases, would be amply justi- 
fied by the amount of power-waggon current required. Under existing 
conditions, the most healthy, strongest and most promising line of action 
for central stations will be to establisb themselves as sources of informa- 
tion and to use the moral influence this will create to insure for their 
localities, always under their own tacit control and direction, the full 
benefit of the efforts of all competitive electric waggon manufacturers. 
Central stations must also see that owners of electrie vehicles don't want 

to put in independent plants. 


DISCUSSION. 

Mr. P. D. WAGNER (General Vehicle Co.) said that one reason why the 
electric vehicle had not received the support of the central station had been 
because in the past, after the electric vehicle was sold, the purchaser was 
left to work out his own salvation, the result of which had been а dis- 
satisfied customer. He said that there was an honest attempt on the 
part of all vehicle manufacturers to-day not to sell an electric vehicle 
unless they honestly believed that it was fitted to do the work. 

Мг. W. Н. Broop, Jr., said that the electric vehicle business and the 

* Abstract of а Paper read 


before the National Electric Light 
Association. | | 


charging of storage batteries for them was to-day the best undeveloped 
prospective load in sight for the central station. Besides being a load 
of large proportion, it was an off-peak load. He explained the functions 
of the Electrical Vehicle and Central Station Association which has 
recently been formed in Boston and spoke of its future prospects. He 
alsc refered to a co-operative movement on foot between vehicle manu. 
facturers to advertise the electric vehicle extensively. | 

Мг. G. Н. Jones (Chicago) said that the Commonwealth Edison Co. 
believed very earnestly in the great future of the electric vehicle business. 
He said that in order to bring this matter before the people, the Company 
was carrying on two forms of educational campaign : One. to bring the 
matter before the non-users, and the other to educate those who had 
machines to operate them correctly. 


A NEW SET SQUARE. 


Messrs. J. Halden & Co., of Manchester, have sent us a sample ot 
à new set square they have just placed upon the market. It is made 
of celluloid, and comprises in one instrument straight-edge and 
parallel ruler, scale, protractor and set square. [1 should be specially 
useful for drawing centre lines and lines at right angles to them. 
series of parallel lines at definite distances apart, lines at various 
angles, and for making drawings in isometric projection. The 
'" apparatus " is shown in the accompanying illustration. 


New Set Square oF Messrs. Haven & Co. 


The usefulness of this design of set square is dependent upon the 
transparency of the celluloid of which it is made. Ву reason of the 
transparency it is possible to lay the set square down upon any line 
already drawn so that somo line ruled upon the set square exactly 
coincides with it, and then, by using some edge of the set square as 4 
ruler, other lines may be drawn at definite angles to, or at definite 
distances from, and parallel with, the line first drawn. 


ACCUMULATOR CARS FOR TRAMWAYS* | 


In the latter part of March of this year the Third Avenue Railroad 
of New York placed in service a storage battery equipment on à con- 
verted horse car. This pioneer саг has been so successful that an 
order has now been placed for 30 similar equipments. ‘Twenty-five 
new саг bodies are to be built and five old horse-car bodies are te be 
rebuilt for this purpose in the shops of the Company. The motor 
equipments and control will be furnished by the General Electrie Co. 
and the storage batteries will be supplied by the Gould Storage 
Battery Со. A feature of the contract with the latter C mpany 18 
an agreement to maintain the accumulators for five years at à ПУ 
price per car-mile. The battery company have agreed to do all 
necessary cleaning, furnish all renewals of chemicals and water, 
make repairs and generally maintain the efficiency of the cells n good 
operating condition. This contract is said to be the first of the kind 
ever made. 

The cars will be 26 ft. 5 in. long over all and 6 ft. 5} in. wide. The 
platforms will be about 44 ft. long and designed for prepayment 
operation like the other cars of the Company. The car body proper 
is 18 ft. long and will have longitudinal seats for 24 to 26 passengers 
Under the seats on each side, a space 17 ft. long by 12 in. wide by 
15 in. deep will be provided for the batteries. Room has also been 
left in front of the battery casings under the seats for piping in case 
it is decided to use hot-water heaters in these cars. These pipe 
would be covered by perforated iron sheets. In general, the eat 
bodies will be constructed of wood throughout, and will be mounted 
on single trucks. 

The storage battery equipment will consist of 58 cells of the Gould 
29 T.-H. type, having a capacity of 420 ampere-hours when discharged 
at a 70-ampere-rate and at a temperature of not less than 80°F. 
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It is defined in the contract that * battery operating condition " 
means maintaining the efficiency of the batteries to at least 75 per 
cent. of their rated capacity. The motor equipment per car con- 
sists of two G. E. automobile type motors rated at 30 ampere capacity 
at 125 volts. . The motors and the trucks will be furnished with ball 
bearings. The type of silent chain drive has not yet been selected. 
With this electrical equipment it will be possible to maintain a regular 
schedule speed of 7 miles per hour, allowing eight stops per mile. 
The total weight of the car body, truck and equipment will be ap- 
proximately 6 tons. "The cars will be operated on practically level 
streets now served by horse-cais. 


LEGAL INTELLIGENCE. 


ne 


Torquay Tramways Arbitration. 


Mr. Archibald Read sat in London this week to arbitrate between 
Torquay Corporation and the Torquay Tramways Co. as to whether the 
consent of the Corporation to the installation of the overhead system of 
traction on Nos. 5 and 54 of the tramways is unreasonably withheld. 
The Board of Trade had previously approved plans submitted by the 
company for the overhead system, so far as the safety of the public is 
concerned, and without prejudice to any legal questions as to the pro- 
posed change. 

The ARBITRATOR said the Torquay Tramways Act. 1904, provided 
that the consent of the Corporation to the use of any system other than 
the Dolter surface contact system shall not be unreasonably withheld, 
and the tramways above referred to, and which were transferred to the 
Torquay Tramways Co. under the Torquay and Paignton Tramways 
Act, 1909, came into dispate, as the company wished to adopt the over- 
head system thereon and the Corporation did not assent. 

Мг. Н. Тлохро, К.С. (with him Mr. Courthope-Munrce), for the Cor- 
poration, protested that the arbitration was asked for under sec. 61 of 
the 1904 Act, whereas it should be under sec. 58, sub-sec. 15, which was 
the only section for settling disputes of the nature now under discussion. 
Ап agreement dated Jan. 2, 1906, betwcen the Dolter Co. and the Cor- 
poration also provided that tramways 5 and 54 should not be constructed 
on the overhead trolley system without the consent of the Corporation, 
and he submitted that that was not subject to any arbitration. Не, 
therefore, proceeded under protest. The Corporation claimed the abso- 
lute veto, and he would ask the Arbitrator to either state a case at once 
or to give his decision in the form of a special case. 

Mr. Vesey Knox, K.C., who (with Mr. Phillips) appeared for the com- 
pany, said they had had no notice that any objection to the arbitration 
would be taken by the Corporation. Unless the company had some 
other system substituted before the end of October next they would have 
to stop running their tramways. The Corporation had had two months’ 
notice of these proceedings. The Corporation ought to have had this 
question of jurisdiction settled long ago. It was clear that an arbitrator 
could be appointed under sec. 61, which said “ Where the consent ог 
approval of any local authority is by this Act required before the exercise 
of any powers by the company such consent shall not be unreasonably 
withheld." That was in general terms, and there could be no justifica- 
tion for assuming that Torquay Corporation was excepted. The agree- 
ment mentioned by Mr. Lloyd could not add any force to the Act of Par- 
liament. He would be content to go on with the proceedings and leave 
the question of the section which applied to be settled hereafter. Mr. 
J. Swinburne, an expert witness, had to go to America, and it would be 
convenient that his evidence should be taken now. The bulk of the 
expense had already been incurred, and it would be more convenient if 
the proceedings went on, subject to the question raised by Mr. Lloyd. 
The company attached great value to the evidence of Mr. Swinburne, 
and thev could not get it unless they took it now. 

The ARBITRATOR said he would go on with the arbitration and state 
his decision in the form of a special case. 

Mr. VEsEY KNox said Mr. Waller drew up a tramway scheme originally 
on the overhead system. In 1902 the Corporation took a postcard poll, 
which resulted in a majority in favour of the construction of tramways, 
but against the Corporation carrying out the work themselves. "There 
was no question then as to the system of traction. The overhead system 
was cheap, reliable and safe, but the conduit system was much more 
expensive. 

Mr. Lroyp: I am not going to suggest the conduit system. 

Mr. KNox said the first cost of the surface contact system did not, 
perhaps, exceed that of the overhead by more than £1,000 per mile, but 
it was not reliable, and cost much more for upkeep. The Board of Trade 
had never given more than a provisional approval to the use of the Dolter 
system in Torquay. "There were provisions as to poles, brackets, &c., 
in the 1904 Act which could be applied in case of the surface contact 
&vstem proving to be a failure. It was to the interest of the Corporation 
to keep the company's system at thc lowest value until they bought it 
up in 1914, and, therefore, he could not help thinking that was in their 
minds when they withheld their consent to the change of system. 

Mr. Тлоур said sec. 30 of the 1909 Act gave the company a longer 
period. 

Mr. УЕЗЕУ Knox: Only if the Corporation did not exercise their right 
to purchase in 1914. | 

Мг. Luoyp thought it might shorten the proceedings if he interrupted 
to state his position. Having regard to the particular route, the feeling 


in Torquay, the possibility of the amendment of the Dolter system, and 


the availability of other surface contact systems, the Corporation had 
not been unreasonable. He said the Dolter system, plus the Mitchell 
stud, was perfectly satisfactory, and the Lorain and G.B. systems would 
also be satisfactory. | 

Mr. Vesey KNox said the Board of Trade would not sanction the С.В. 
system. He went on to say the Board of Trade were forcing them to 
remove the Dolter system, and he submitted that the company were 
entitled to put down the overhead system, which had been approved by 
the Board of Trade for all the lines except 5 and 54. Mr. Mitchell had 
invented five forms of stud which the company had tried without success. 
At Mexborough the overhead system, which was substituted for the 
Dolter system, used 1-7 units per car-mile, compared with the previous 
figure of 2.3, cost of maintenance went down from 3d. to 14., and the 
average takings rose from 74d. to 10d. At Hastings the Dolter system 
was still worked, but under specially favourable conditions and at double 
the cost of other parts of the line for maintenance. The company had 
prepared a financial scheme for the proposed overhead system which 
would cost about £60,000 in all, but it had been proved that no financier 
would touch a surface contact system. The great point of Mr. Mitchell's 
latest invention seemed to be that one pot only would be used to enclose 
the mechanism operating the stud to keep out water, instead of two as 
formerly, which seemed to him to be bad on the face of it. Another 
difficulty was that when the oil used in the pots to keep out water became 
carbonised it became alive, causing the stud to be continuously alivc. 
The new invention would only lengthen the period in which the oil would 
become carbonised. A third trouble was the formation of gas (the cause 
of which had not been discovered) and consequent explosions. Since a 
specification for this invention was filed in 1908 Mr. Mitchell seemed to 
have abandoned the single pot to some extent, and adopted a compro- 
mise between a single and double pot, which he (counsel) thought would 
permit still more readily the infiltration of water. 

Мг. W. B. CowNIE, a director of the Torquay Tramways Co. and sec- 
retary and general manager of the National Electric Construetion Co., 
said the surface contact system was estimated by engineers to cost £1,000 
per mile more than the overhead (or £2,000 per mile in all), but it had 
cost them considerably more. The conduit system had cost £18.000 per 
mile in London. Mr. Mitchell was formerly the National Co.'s chief 
engineer, and afterwards left them and went to the Dolter Co. At 
Mexborough about £10,000 was spent on trying to improve the Dolter 
system after the construction was finished. 

Mr. Рниллрз read a letter (dated. Sept. 10, 1910) from the Board of 
Trade to the company's solicitors, stating that the Board would not 
approve the use of the G.B. system at Torquay, and they were not 
prepared to say that they would approve of the Lorain system. 

Mr. Сомме (continuing) said it cost about £8,000 to put up the over- 
head system in Torbay-rd. И they were compelled to have surface con- 
tact or conduit on the Torbay-road he did not think they would go on 
with the Paignton extension. The Corporation seemed to think that if 
the company used the overhead system they would not be such good 
customers for current as at present. That was a fallacy, as they would 
increase their service. Their current at Taunton cost them 1-6d. per 
unit, and the units used рег car-mile were 2-3. 

Mr. Lrovo said there was nothing in that agreement about the Cor- 
poration’s consent being unreasonably withheld. In another agreement 
т 1906, which gave some concessions to the company by allowing them 
to proceed with certain lines earlier than they could have done under the 
act, there was again no reference to unreasonable withholding of consent 
to the overhead system on tramways 5 and 5a. 

Mr. CowNIE said he had come to the conclusion that the Dolter system 
was pretty well doomed. lf, however, the Corporation were satisfied 
with the Dolter system he was. But for the action of the Board of Trade 
they would have had to go оп, and would have gone on as long as they 
could. The Lorain system seemed to work all right when he was on it. 
The С.В. system at Lincoln did not work all right when he was on it. 
One of his objections to the Lorain system was that he could not get any 
one to put it down, and after his experience he had no faith in any surface 
contact system. Тһе overhead was the only feasible system for them. A 
constructing company would give a guarantee at once for the overhead 
system, but no contractor would guarantee a surface contact svstem. 

Mr. Vesey KNox contended that, as a matter of law, the provision in 
the agreement of 1906 that certain tramways should not be constructed 
on the overhead system without consent was ultra vires. It had becn 
held that a company had not power to bar themselves of a statutory 
right, and moreover the Torquay Co. did not know of the agreement when 
they took over the Dolter Co.'s undertaking. and these facts would rule 
out the necessity of the arbitrator's considering the agreement from the 
point of view of reasonableness. It seemed that they could have as much 
overhead as they liked if they gave every councillor a direct route to the 
new town hall. The best terms they could get from the Lorain Co. were 
£2,681 per mile of single track. The Lorain Co. also declined to give а 
guarantee, and it was absolutely impossible to raise the money for putting 
down the Lorain system without such a guarantee. 

Mr. JAMES SWINBURNE said he was familiar with the Dolter system. 
Overhead tramways were constructed in beautiful eities on the Continent 
while the objection to overhead wires was still being persisted in by 
manufacturing towns in England. The conduit system was quite prac- 
ticable from an engineering point of view; it was only a question of 
expense. There had been an enormous number of patents for surface 
contact systems. It could not be said that surface contact had been 
proved satisfactory, although a particular man might be found who was 
satisfied with it. He thought the Dolter system had proved a decided 
failure. It was particularly difficult to design a satisfactory surface 
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contact system for Torquay, because the roads were sometimes flooded 
and at other times they were watered with sea water, and he also under- 
stood the road was not very firmly constructed. It was very difficult to 
find oil of sufficient specific gravity to keep out water and also with so 
slight a viscosity that the lever would work in it. Water probably got 
into the pots because any air underground was probably saturated with 
moisture, so that any reduction of temperature would cause a little mois- 
ture to condensc, and if the water got down in the inner pot under the oil 
it had not a chance of evaporating, and so it was a kind of water trap. 
The water would make contact with the two parts in the pot and cause a 
short-circuit. Witness was shown a drawing of Mr. Mitchell's latest 
modification of the pots to suit the Torquay track, and said it might have 
some advantages and some disadvantages. It did not, in his opinion, 
show sufficient improvement to make the difference between success and 
failure. It was quite unreasonable to come to the Torquay Co. and say, 
“ Here is a system which exists on paper. You must put this down." 
The improvement, if any, in the pots would probably not be sufficient to 
induce the Board of Trade to sanction its use at Torquay. He could not 
think of any oil which would be sufticiently thin to allow the lever to work 
and yet be of sufficient gravity to keep out sea water. In his opinion it 
was unreasonable to object to the overhead system in Torbay-road. It 
would be a great drawback to have the Lorain and also the overhead 
systems. Не did not remember that Mr. Mordey's report mentioned any 
oil suitable for the pots. He was not satisfied with Mr. Mordey’s recom- 
mendation of Mr. Mitchell’s system. The carbonisation must take place 
in the one pot as it did in the two pots. He had not investigated the 
Lorain system. It had received careful attention by electrical people, 
but it had not been adopted except (he believed) at Wolverhampton. He 
thought if the Lorain system had been a practical success it would have 
forced its way to the front. 

Mr. J. Г. BRIMAVESIN, assistant engineer to the National Electric Con- 
struction Co., said they had tried several oils for the pots. They got one 
which was heavier than water and allowed the lever to work, and they got 
a guarantee that it would not affect the bitumen, but they found that it 
did after a time. He confirmed Mr. Cownie's statementsas to the current 
used per car-mile and the traffic receipts at Mexborough. The main- 
tenance cost per car-mile was 2-54. for the Dolter, compared with 0-106d. 
for the overhead. 

Mr. J. S. BRAITHWAITE said he had no connection with the Torquay 
system. He did not think it would be possible to raise money for a sur- 
face contact system. 

Mr.JBRIMAVESIN, cross-examined, said the composition of the oil used in 
the pots had been altered from time to time. Some of their accidents 
were caused by the oil escaping from the outer pot either owing to the 
breakage of the pot or its breaking through the seal at the bottom. The 
faults were apparently increasing in the present year. 

Mr. Н. Hotiipay, engineer and manager of the Torquay Tramways since 
March, 1907, confirmed statements by previous witnesses as to various 
moditications of the studs introduced by Mr. Mitchell, and subsequently 
abandoned by the Torquay Co., and also as to the company's experience 
with the oils used. They had tried widening the brush used to detect live 
studs, so that it would operate at curves, but when they widened it to 
more than 50 in. it touched the stud (which might. be alive) and also the 
rail, and the result was that the current did not ring the alarm bell on the 
car but went direct to the rail. Compensation paid for accidents other 
than those caused by live studs was £45 in 1908, £31 in 1909 and £3. 13s. 
up to August this year. For the week ended Sept. 1 the units per car- 
mile registered by meters on the cars were 1-94, but the units per car-mile 
as measured at the station were 220. This meant а Joss of £679 a year: 

Mr. №. H. PATCHELL said alterations had been made in the Dolter 
avstem at Torquay which had been beneficial, but there were radical 
defects which never could be improved. In the commercial and every 
other sense he thought the system hopeless. He saw no way of dealing 
with the trouble of the water in the роз. Не did not think the live 

. gtuds could be eliminated. 

Mr. Lrovp, in his address on behalf of Torquay Corporation, said he 
had to register a protest against the arbitration taking plaee, as there was 
an important question of law which his clients wished to raise. He 
contended that the Corporation's right, under the Act of 1904, to consent 
or not to consent to tramways in Torbay-road was absolute, and not 
subject to the control of anybody. It was not correct to say the rate- 
payers decided to have tramways on the assumption that thev should 
be on the overhead system. In the agreement dated Jan. 14, 1904, the 
Corporation waived their claim for а financial guarantee for the Dolter 
system in consideration for their being given the option of having or not 
having a tramway on the Torbay-road, and secondly if they decided to 
have such a tramway that it should be on the Dolter or other surface 
contact system, but now that the Board of Trade said the system was 
inefficient and unsatisfactory the company were going to say not that 
they would go away or wait and see if they were required by the Corpora- 
tion to put in another system, but that they would force upon Torquay 
that to which the Corporation had said they would never submit. Suppos- 
ing that, as a matter of law, were decided in the company’s favour, the 
question was to be considered whether the Corporation were acting 
unreasonably in saying they would not have that to which from the outset 
they said they would never consent. The Corporation preferred tho 
Lorain system to the overhead, and it was not a question whether the 
company was making a profit or whether the surface contact system cost 
more to work than the overhead. 

Mr. €. E. С. SHAWwFIELD, borough electrical and tramway engineer, 
Wolverhampton, stated that the Lorain system at Wolverhampton, of 
which there were 21} miles of track in operation, had worked. entirely 
satisfactorily. The first portion was opened in May, 1902. ‘The average 
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working costs for the last three years were 6-4d., and total costs including 
capital charges 9-37d. Live studs (giving a reading of 100 volts or over) 
were only equivalent to half a stud per mile of track per annum. During 
the last seven years the total live studs, including those below 100 volts, 
averaged two studs per mile of track per annum. The live studs at 
Wolverhampton were often due to the picking up of scrap iron by the 
cars, which caused a short-circuit between the stud and the rail. So 
far as his acquaintance with Torquay went he saw no reason why the 
Lorain system should not be suitable for Torbay-road, although the 
flooding of the road by sea water would be detrimental to the working 
of any electrie tramway system. His present knowledge would not 
justify him in recommending the laying down of the Dolter system. 
Before he adopted а system in which а switch had to work in oil, he would 
require a very wide evidence that such a thing was possible. He regarded 
the Lorain as the safest and most reliable system. At Wolverhampton 
they had never had a car stopped owing to defects of the surface contact 
system, but they had had a stoppage from failure of the feeder cable, 
which would have occurred equally on the overhead system. 

Mr. W. A. LuNTLEY, gencral manager of the Wolverhampton Corpora. 
tion tramways, confirmed Mr. Shawfield's evidence as to the working of the 
Lorain system, and the arbitration was adjourned until to-day (Friday). 


Bogus Claims for Compensation. 


At the New Bailey (London) on 9th inst., three men, named Weller, 
Smith and Hodder, were sentenced to six months, four months and one 
month respectively (with hard labour in each case), for obtaining moner 
by false pretences and for conspiring to attempt to obtain money in con- 
nection with compensation claims for bogus accidents, The prosecution 
was at the instance of the British Electrical Federation, and was in con- 
nection with the Metropolitan Electric Tramways (Ltd.) operating in the 
north and north-west London districts. 

Мг. J. RATCLIFFE Covsins (instructed by Mr. Hugh С. Godfray) prose 
cuted, and gave an outline of the operations of the prisoners, who form 
part of a gang which has been perpetrating these fraudulent claims for the 
past five or six years. The leader of the gang was Weller, who had a per- 
manent injury to his right wrist, and with this asset has been able not 
only to get a good living for himself, but has assisted others of the gang 
to obtain considerable sums of топеу from insurance companies, brewery 
companies, tradesmen and others, in addition to the tramway companies. 
So far аз the tramway companies claims are concerned Welles method 
was to board one of their cars and secure a seat on the top deck. When 
the car got to its destination he would allow the other passengers to 
alight, when by means of some weapon which he carried in his pocket he 
would break away a piece of the wood slatting or beading which is nailed 
across the top deck, and would then pretend to fall, and proceeding down- 
stairs would inform the conductor that he had met with an accident 
through falling over the defective slatting. Ніз name and address would 
be taken, and in due time his claim would be received for comp:nsation. 
Weller would, in the meantime, attend one of the London hospitals. where 
the practice is as follows: If a person wants medical attendance as ап 
out-patient he simply sees the hall porter and states the nature of his 
injury, the porter fills in a form recording this injury, and with this the 
patient is directed to attend the house surgeon at the out-patient depart- 
ment between certain hours for treatment. Hitherto these documents 
have been regarded as certificates showing that the claimant was actually 
suffering from the injury stated. It is clear, however. that a fraudu- 
]еп у disposed person can make use of same in promoting the claim 
against his victims. From the evidence given by the police Weller has 
successfully carried on this practice for a number of years by simply 
appearing at different hospitals under different names and at intervals 
securing a fresh document when required. The other members of the 
gang came into the conspiracy from time to time, as it was obviously im- 
possible for Weller to appear more than once at the offices of the various 
firms he defrauded without fear of detection. He conspired. therefore, 
with the other prisoners that he would when necessary give their names 
and addresses as his own, and when the company or firm on whom he 
claimed sent their representative to interview the claimants Weller had 
meantime bandaged their right arms in correct hospital fashion and pro- 
vided the conspirators with this useful hospital document in order that 
the chain of evidence would be complete. As the sum claimed was usually 
small, varying from £2 to £15, it was an easy matter for the frauds to be 
successful. In the case of the Metropolitan Tramways Co. they ha 
in one accident a report from the conductor of the car in which М eller 
travelled and also a detailed report from an inspector who happened to 
be travelling on the car at the time of the alleged accident, and when the 
company's representative saw the prisoner Hodder he was bandaged up 
in this fashion and produced the hospital document in his own name 
stating the injury as a fractured right wrist. "Phe whole case appear 
to be genuine, and a prompt settlement was made in order to avoid Јеша! 
proceedings which were threatened unless the company agreed to ру 
quickly, А 

Although the British Electrical Federation were only victimised Jn à 
few cases they considered it their duty in the interests of the public te 
institute proceedings, as although several of the large insurance eom: 
panies in London had been aware that a gang had been at work for some 
years past and they had been victimised to а much greater extent, they 
had been unable so far to detect the offenders. Тһе fraud was discovered 
in the following manner: Weller, writing in the name of Smith from an 
addressat Walthamstow, informed the Metropolitan Tramways Co. that he 
had met with an accident on June 20 last and made a claim for comps! 
sation. A report had in the meantime been received from the conduetor 
of the tramcar, and these documents were in due time forwarded to the 
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department which deals with claims against the companies in the Federa- 
tion. The claims officer made inquiries, and discovered that a similar 
claim had been settled a few days previously by a local tradesman, the 
claimant being of the same name, but giving an address at Wood Green. 
This address happened to be that of the prisoner Hodder, who had been 

aid compensation some six months previously for an accident identical 
in its nature to the one now claimed for. In response to a letter Weller 
called at the Federation offices, and was interrogated about the accident. 
He produced the hospital document describing the nature of his injury, 
and it was noticed that the date on same had been altered. He was 
induced to make a statement in writing, in which he asserted that he had 
never met with an accident before and had never been paid compensation 
by any other firm. He was told to come back again to receive the money 
which he claimed as compensation, and in the meantime inquiries were 
made which proved that the certificate had been issued on May 30 last to 
Weller in the name of Smith, but the address given was Wood Green, and 
on the strength of this certificate he had already been paid compensation 
by a local outfitter for injuries said to have been sustained through falling 
over his sunblinds, which were projecting at the doorway of his shop. It 
was also ascertained that his statement was false in other particulars, 
and when he appeared at the Federation offices next day two Scotland 
Yard detectives, who were present in an adjoining room, overheard 
Weller repeat the false statements made on the previous occasion, and he 
was arrested. On being searched documents were found in his possession 
which led to the arrest of Hodder, who made a confession showing how the 
conspiracy had been worked. Smith was meanwhile actively engaged 
in endeavouring to obtain money from tradesmen in other accidents for 
which Weller had provided him with the useful hospital document, and 
he was in due time arrested. 

А warrant was obtained for the arrest of a fourth member of the gang, 
but he had in the meantime decamped. 

The publicity given to the cases in which these men have been con- 
cerned will have a useful effect, and in passing sentence on the prisoners 
Judge Rentoul stated that if the press would give more prominence to 
such frauds, which have become very frequent of recent years, it would 
act as a deterrent on others. 


Mining Regulations. 


Application has now been made to the Sheriff of Linlithgow on behalf 
of the Home Office to state a case with the view of appealing to the High 
Court of Justiciary in the recent prosecution against John Leckie, mine 
manager at №. 3 Pit, Blachridge, belonging to the United Collieries 
(Ltd.) Respondent was charged with having failed to see that а com- 
petent person was on duty at the pit when the electrical apparatus and 
machinery were in use at the pit, as required by Rule 11 of the special 
rules for the installation and use of electricity in mining, but Sheriff- 
Substitute Macleod found the charge not proven. 

The case was reported in THE ELECTRICIAN for Sept. 2. 


— 


Valuation Appeal. 


On Tuesday the Lochleven Water Power and Electric Company 
(Limited) appealed to the local Valuation Appeal Court against their 
assessment (£35,000) for last year. The Court fixed the valuation at 
£30,500, being 5 per cent. of total capital expenditure, but on account of 
the works not being fully completed at August 12, the Court restricted 
- the valuation to £10,170 for last year. In respect to this year’s valuation 
the assessors explained that they had fixed it on the principle of taking 
5 per cent. on the total capital expended, admitted by appellants as 
heritage, and applving the principle of last year, they estimated the 
valuation this year at £35,000, which they were willing to restrict to 
£32,000 on an adjustment of total capital expenditure with appellants 
up to date. Appellants claimed to be rated on profits of one усаг, and 
gave evidence in support. 

The Court, in giving their decision, stated that last year in fixing the 
value at £10,170 the committee proceeded upon the only method then 
open to them, namely, a percentage on capital outlay. It had been 
represented to them that the condition of working during the past 
12 months had resulted in a profit of £20,450, against which certain 
figures had been set that more than absorbed the profit. The committee 
were of opinion that the figures relating to the last six months, compared 
with the first six months of the year, along with other evidence in the 
case, showed the prospects for the year 1910-11 were better than for the 
year that ended on May 15 last, and accordingly they felt justified 
in coming to the conclusion that the current year would be more success- 
ful, and, keeping that in view, they fixed £7,500 as a fair assessable value, 
which sum compared with a rate of 1} per cent. upon the capital 
expenditure on the works. 

The assessors asked for a stated case to be laid before the Court of 
Session. 


Village Lighting.—The village of Askrigg, which has for many 
years been lighted by oil lamps, is now brilliantly illuminated by 
electric lamps. 

Mr. W. F. Burton, of Millgill, had a water-power plant put down for 
his own use, and having a reserve of power, offered Askrigg Parish Council 
to provide the public with electric light. After consideration the offer 
was accepted, and the main street and several places are now illuminated 
with lamps of 50 c.p. The Wesleyan Chapel, the school-room, the 
Hotel, and many private houses are also lighted electrically. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Applieations are invited for the position of resident engineer for 
one of the electricity works under the control of the County Borough 
of Stoke-on-Trent. Applicants must have а thorough mechanical 
training and experience in a three-wire d.c. station. Salary £180. 
Forms of application from the chief electrical engineer, Mr. C. H. 
Yeaman. Applications to the town clerk, Mr. E. B. Sharpley, by 
26th inst. See also an advertisement. 


There is à vacancy for an improver (without salary) at the Watford 
electricity works; also for а premium pupil. Applications to the 
Chief Electrical Engineer. See advertisement. 


Wireless telegraph operators are required for the Canadian Navy ; 
must be experienced men of good character. Particulars from the 
Captain, H.M.C.5. “ Niobe," Devonport. See an advertisement. 

Àn assistant engineer is required by an English company operating 
in South America; must have had experience in station running 
and three-phase h.-t. working. Commencing salary £250 per annum. 
See an advertisement. 

А telegraph and electrical instrument inspector is required for the 
Baro Kano Railway (Northern Nigeria) for two tours of 12 months' 
residential service, with possible extension. Salary £250 a year, 
rising to £300 by annual increments of £10. Applications to the 
Crown Agents for the Colonies, Whitehall-gardens, London, by 17th 
inst. 

The Yorkshire Electric Power Co. has a vacancy for an assistant 
engineer in the construction department. Salary £156 per annum. 
Applications to the company at Thornhill, Dewsbury. 

Ап electrical engineer 13 required to take charge of the Cambuslang 
electricity and refuse destructor works of Lanark County Council. 
Commencing salary £160. Applications by Sept. 26. 

Three professors of physics are required for the Government 
colleges at Rangoon and Dacca. Particulars from the Secretary, 
Board of Education, Whitehall, London, 8.W. Applications should 
be marked “ C. A." 


Mr. W. Gallow Duncan, M.I.M.E., late head of the Indian Govern- 
ment Engineering College (Dacca), has been appointed lecturer in 
heat engines and applied electricity at the Modern School, Bedford. 


* The Electrician " Electrical Trades Directory and Handbook.— 
For the examinations of the Insurance Institute of Great Britain and 
Ireland, which will be held in March, 1911, ** The Electrician " Elec- 
trical Trades Directory and Handbook is one of the text books 
recommended for the examination in the fire branch. 


EDUCATIONAL NOTICES. 

University of London, University College.—The 1910-11 session 
begins on Monday, Oct. 3. Complete courses of study, extending 
over three years, are arranged in mechanical, electrical, civil and 
municipal engineering. Students desirous of entering the faculty 
of engineering with the view of taking a full degree or diploma course 
must have passed the matriculation examination or some other 
examination accepted in its stead. Students who have already 
attained a sufficient standard may enter for а course occupying less 
than three years, and may obtain a general certificate of engineering 
after not less than two consecutive sessions. Graduates in science or 
engineering, or stud2nts who have done the work equivalent to a 
degree, may be admitted to special courses of study or to prosecute 
original research. Intending students should communicate with the 
Provost as soon as possible, and in any case not later than Sept. 20. 
Full particulars from the secretary, Mr. Walter W. Seton, M.A., 
Gower-street, London, W.C. | 

University of London, Goldsmiths’ College. — Тһе new session com- 
mences on Monday, Sept. 26, and the enrolment of students com- 
mences on 19th inst. Complete courses of instruction are provided 
in mechanical, electrical and constructional engineering, telephony, 
fitting and machine pattern making and smithing, land surveying, 
&с. Students are prepared for the London University degree of 
B.Sc. in engineering, for the examinations of the Institution of Civil 
Engineers, Board of Education and City and Guilds of London 
Institute and for the National and Whitworth scholarships. "There 
are reduced fees to course students if paid by Sept. 23. Particulars 
of fees, &с., from the Warden, Goldsmiths’ College, New Cross, S. E. 


University of Edinburgh.— The next session opens on Oct. 4, and 
the preliminary or entrance examination is held in September. In 
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the engineering department of the University complete courses of 
instruction are provided in civil, mechanical and electrical engineer- 
ing, qualifying for the degree of В.е. in-Eagineering, and extending 
over a period of three years. Particulars of entrance examination 
scholarships, fees, &c., can be obtained from the Matriculation Office 
of the University. 


Armstrong College, Newcastle-on-Tyne.—The next session com- 
mences on Sept. 26. The matriculation examination takes place on 
Sept. 20-23. There are full courses of instruction in mechanical, 
marine, civil and electrical engineering, naval architecture, mining, 
metallurgy, agriculture, pure science, arts and letters. Particulars 
from the secretary, Mr. F. H. Pruen, M.A., Armstrong College, New- 
castle-on-Tyne. 

Sir John Cass Technical Institute——At this institute there are 
evening classes in chemistry, metallurgy, physics and mathematics, 
and the courses are designed to meet the requirements of those 
engaged in chemical, metallurgical and electrical industries, and in 
trades associated therewith. Facilities are given for special and 
advanced practical work in well equipped laboratories both in the 
afternoon and evening. The instruction in general phvsics and 
mathematics will prepare for the final B.Sc. examination of London 
University, and there are special courses on general physics and 
electricity and magnetism for the honours B.Sc. on induction in 
gases and radioactivity and on the differential and integral caleulus 
for science students. The new session begins on Monday, 26th inst. 
Particulars of the courses can be obtained at the offices of the 
Institute, Jewry-street, Aldgate, London, E.C., or by letter of the 
Principal. 


King’s College (University of London).—In the Faculty of Engi- 
neering complete courses of study, extending over three or four 
years, are arranged in civil, mechanical and electrical enginecring 
for the engineering degrees of the University of London and for the 
diploma and certificate of the College. There will also be special 
courses of advanced lectures on “ Internal Combustion Engines ” 
and “ The Theory and Practice of Construction." The entrance 
day for new students is Tuesdav, Oct. 4. 

University of Bristol.—At this university complete courses of in- 
struction in electrical, mechanical and civil engineering are given, 
and also instruction in the evening classes. "The 1910-11 session 
in the faculties of arts, science and medicine will commence on 
Oct. 3, and in the faculty of engineering on Sept. 13. Particulars and 
prospectuses from the registrar, Mr. James Rafter. 


Merchant Venturers’ Technical College. Bristol— We have received 
а copy of the ealendar for the 1910-11 session of this college, which 
now provides instruction in the faculty of engineering in the Univer- 
sity of Bristol. The calendar gives full particulars of the courses 
of instruction.’ fees, scholarships, examinations, &c. There are day 
and evening classes, and well-equipped laboratories for practical 
work and research. Copies of the calendar can be obtained at 
6d. each. 

Battersea Polytechnie (London, S.W.).—The day courses at this 
Polytechnic prepare for the B.Sc. degree (in engineering) of the Uni- 
versity of London, and for the Polytechnic diploma in mechanical, 
electrical, civil and constructional engineering. The day courses 
commence on 22nd inst; and theevening courses in the same subjects 
on 26th inst. Prospectuses from the Secretary. 

The calendar of the polytechnic for the coming session indicates an 
increase of work in all departments. In connection with the engineering 
and building department, new cvening classes are being commenced in 
pattern. making and architectural measurements. The chemistry 
department is extending its work by providing more advanced instruc- 
tion in paper making and bacteriology, and new classes in soap manu- 
facture. The mechanical and electrical and physics laboratories, built 
last year, are now being equipped, and these (with the extension of the 
art and women’s departments) will provide more extended and com- 
plete work in these departments than was formerly possible. The new 
library, presented by Mr. Edwin Tate, at a cost of 8.000, to be opened 
by the Archbishop of Canterbury on Oct. 21, will be a valuable addition, 
and will render the Battersea Polytechnic one of the most complete 
educational institutions in this country. 

Borough Polytechnic Institute.— l'he new session begins on 26th 
inst. There is a four years’ course of instruction in electrical 
engineering. and in electric wiring there is a three years’ course. 
There are day and evening classes. Further particulars and detailed 
syllabus are given in the prospectus, which ean be obtained from the 
Principal, Mr. C. T. Mihis. 

Northampton Polytechnic Institute.—At this institute there are 
day and evening courses in engineering (mechanical and electrical), 
electrochemistry, technical optics, in artistic crafts and in horology. 
The engineering courses include in sub-sections automobile work, 
aeronauties and radio-telegraphy. In addition, there are evening 
courses in metallurgy and domestic economy. The classes of the 
day courses commence on Oct. З and those of the evening courses 


on Sept. 26. Enrolments for the latter commenced on the 12th 
inst. Full details of the syllabuses and the equipment are given in 
the `* Announcements ” for the 1910-11 session, which has just been 
issued. | 

The new buildirg at Clerkenwell, London, the pending utilisation of 
which was notified a year ago, has proved a very valuable addition to 


the accommodation of the Polytechnic, and has allowed developments 


in several directions which have been previously hampered by lack of 
space. In the electrical engineering department the new generating 
station, which has been installed during the spring and summer of this 
year at a cost of about £6,000, will be availible for the instruction of 
senior students. This station, which will be opened on Oct. 12 by the 
Chairman of London County Council, is thoroughly equipped in all 
details for the generation and distribution of continuous and alternate 
currents. The work of the department, hitherto in charge (under the 
personal direction of the principal) of Dr. €. V. Drysdale, will, during 
th» coming session, be in charge of his suceessor (Mr. F. M. Denton). 
whose appointment as associate head of the department was announced 
last Easter. In the depirtment there аге also consolidations in the 
courses in telegraphy and telephony. "Th? classes in submarine cable 
work are being continued, and more advanced classes are projected in 
radio-telegraphy, although this subject has been treated hitherto as an 
advanced subject in the work of the Polytechnic. 

In the mechanical engineering dcpirtment the success of the pioneer 
courses in aeronauties which were given list winter has been so marked 
that the subject is being developed for the coming winter and extended 
to the day courses. In the evening courses and classes, the subject of 
aeronauties will be placed in the charge of Mr. F. Handley Page, of the 
firm of Handley Page (Ltd.), aeronautical engincers. 

In the technical chemistry department there are modifications in the 
day courses which are intended to bring the instruction in eletro- 
plating more into line with th» actual requirements of the trade. These 
modifications have been made in consultation with some of the leading 
employers. The pioneer evening class in metal colouring which was 
held last session having proved a success, is being continued this 
session with some developments. 

In technical optics arrangements have been made to extend the 
advanced work in sight testing and physiological optics and to develop 
th? classes in oth?r directions. 


BRITISH NOTES. 


Belfast.—For a long time complaints have been made of the in- 
adequate lighting of some of the business thoroughfares in this city, 
and the Corporation recently decided to do something to improve 
matters, and resolved to light the High-strect and Castle-place by 
flame are lamps. — 

The lamps will be suspended from a main wire carried upon special 
span wires, along the centre of the street about 2 ft. higher than the tram 
trolley wires ; these span wires being stretched from the tops of the tram 
poles. The wires and feeders have been erected by the electric supply 
department, and the lamps are ready to be placed in position. | 

Bradford.—A new electric lighting installation is being fitted їп 
the old portion of the Town Hall by the Bradford Electrical C». 
There will be about 380 lamps in all, and a complete system of tele- 
phone intercommunication is also being provided. 


Braunton (Devon).—The Parish Council have adopted the electricity 
supply scheme drawn up by Messrs. Crompton & Co. 

Hitherto oil has been used for street lighting. but under the arrange- 
ment with Messrs. Crompton electric current will be supplied for street 
lighting at 2-15d. per unit, and a supply will also be available for private 
lighting at a moderate charge. 

Burnley.—The Electricity committee have entered into an agree 
ment with Brierfield Council as to the working of the tramways 1n 
Brierfield for 14 years from March 31. 1909. 

Burnley Corporation will supply the power and lay a cable from the 
electricity works to Brierfield Centre at а cost of £1,800. Тһе rent uf 
the lines in Brierfield will be £1,000 a year. | 

Colchester.—The electrical engineer has been given authority to 
suspend ог dismiss any member of his staff if he deems it neces- 
sary, the circumstances to be fully reported to the ensuing meeting 
of the Council. 


Colwyn Bay.—An inquiry was held last week into the application 
of the Council for sanction to borrow £2,300 for extending their 
electric supply cables to Old Colwyn. 

The electrical engineer (Мг. А. В. Tupman) stated that there was 4 
reasonable prospect of extensions to Old Colwyn being remunerative 
expecially as the trustees of the new sanatorium, which is being built Ж 
connection with the Cheadle Hulme asylum, were arranging te take 
current for lighting. 

The inspector (Mr. Н. Ross Hooper) suggested that no further loans 
should be obtained for services or meters, but that for the future e 
should always be paid for out of revenue as required. He also atat 
that before any additional loans would be sanctioned the Board sae 
require the amount borrowed on an engine now scrapped to be dein 
from the capital account. He advised that £1,000 should be nhu 
for further expenditure on mains to render applications to the Boare 
for small loans unneeessary. 
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Conciliation and Arbitration Boards.—The Labour Department of 
the Board of Trade have issued their report on strikes and lock-outs 
and on conciliation and arbitration boards in the United Kingdom 
in 1909. The present is the 22nd annual report, and in a prefatory 
memorandum the Secretary of the Department (Mr. G. R. Askwith) 
States that 

Although the number of workpeople involved in disputes in 1909 
(300,819) was the highest recorded sinee 1894, the working time lost was 
comparatively small. 'l'he aggregate duration of all the disputes in 
progress amounted to about 2,750,000 working days, which was little 
more than one-fourth of that recorded in the previous year, and was well 
below the average of the 10 vears 1899-1908. Spread over the whole 
industrial population, exelusive of agricultural labourers and seamen, the 
working time lost in 1909 averaged only about one quarter of а day per 
head. The coal-mining industry was more affected than any other 
trade, accounting for 90 per cent. of the total number of workpeople 
affected and 78 per cent. of the time lost. 

Questions of wages accounted for only 25 per cent. of the workpeople 
directly affected, while questions of hours of labour involved 51 per cent., 
largely due to differences arising out of the adjustment of working hours 
after the passing of the Coal Mines Regulation Act. Methods of con- 
ciliation and arbitration continue to be more and more generally employed, 
the number of disputes settled by these means in 1909 being the highest 
recorded. The number of cases settled by joint boards composed of 
employers and workpeople showed a considerable increase, due to the 
activity of the boards formed in 1908 for the principal railways of the 
United Kingdom. During the year the machinery for conciliation was 
extended by the formation of boards for the printing trades of the United 
Kingdom, the Birmingham brass trades, the pottery trade in Scotland 
and the London County Council tramway workers, Of the 59,945 
workpeople directly involved in disputes settled by conciliation or 
mediation 56,882 were in the coal-mining industry, and 847 in the metal, 
engineering and shipbuilding trades. The proportion of workpeople 
involved in disputes beginning in 1909 which were settled by arbitration 
was 11 per cent., compared with 3 per cent. in the previous year. The 
proportion of workpeople whose disputes were settled by conciliation or 
mediation was 35 per cent., аз compared with 67 per cent. in 1908. Of 
the cases considered by permanent boards 698 were settled by the boards 
or their committces and 327 by umpires or arbitrators appointed by them. 

Cookstown (Ireland).—At the last meeting of the Council a motion 
to adopt a municipal electricity supply scheme was rejected, but it 
was decided to ask Messrs, Adair, who have an independent generat- 
ing plant, if they are prepared to supply electricity for private and 
public lighting, and on what terms. 

Dalkey.—The Council have decided not to apply for a provisional 
order, but are disposed to make arrangements with the Dublin 
United Tramways Co. fur supply of electricity if the company 
obtains powers, 

Dunfermline.—Treasurer Harley reported on Monday an intei- 
view with the Board of Trade on the proposal to transfer the Cor- 
poration's electrie lighting order to the Fife Electric Power Co. 

The Board objected to à proposal of the company that in 30 years the 
Council could take over consumers up to & certain limit, the company 
retaining the larger power consumers. ‘The Board's objection was to a 
partial transfer of the business. А further conference is to take place. 

East Molesley.—The electric light installation at the fire station is 
to be extended. у 


Edinburgh.—The question of the disposal of the surplus (£7,300) 
on the past year’s working of the electric supply department was 
considered by the Electric Lighting committee on Tuesday. 

A communication was considered from the consulting engineer (Sir 
Alex. Kennedy), in which he recommended to the committee, in view 
of the resolution of the Council to replace by newer and more economical 
machinery part of the plant at Dewar-place station, that the surplus be 
devoted to wiping off the unpaid portion of the original cost of the old 
machinery. ‘That cost was £21,000, and of that amount about one-half 
had been paid off by the ordinary operation of annual payments towards 
sinking fund. ‘The committee agreed that the balance be so applied. 

In connection with the extension of plant at Dewar-place, the com- 
mittee unanimously approved of specifications for the new work, and 
agreed to advertise for estimates. Sir. Alex. Kennedy stated that 
he hoped to produce a type of cooling tower which would not in any way 
be detrimental to the amenity of the district. The cost of the new plant, 
consisting of high-pressure turbines and of cooling towers, will be £45,000, 
and the work will be completed by next autumn. 

Electrical Exhibition.—Mr. H. D. Wilkinson, 4, Queen-street- 
place, London, E.C., advertises for novel appliances for consumers 
for lighting, heating and power, required for а colonial electrical 
exhibition. 

Fair Wage Dispute.— The next engineering central conference will 
consider a novel reference from Manchester. 

Manchester Electricity committee recently recommended the accep- 
tance of a particular tender, and the City Council was about to adopt 
the recommendation when the District committee of the Federation of 
Engineering and Shipbuilding Trades objected, on the ground that the 
tenderers did not conform to the local fair-wage clause. Аз a felerated 
firm the contractors took up the position that if the conditions in their 
shops conformed to the terms of agreement the men had no occasion to 


complain. . Of the 17 affiliated trades six are covered by the terms. of 
agreement. But the local representatives of the half-dozen proceeded 
to insist for their own part that the fair-wage clause of Manchester 
Council was better than the provisions of the terms of agreement. 


Farnworth (Lancs.).—The public library is to be wired. 


Felixstowe.—The L.G. Board have sanctioned the borrowing of 
£4,260 for the purchase of a Diesel engine land other plant for the 
electricity works, the loan to be repaid in 15 years. 

Application has been made for sanction to a loan of £3,000 for 
mains extensions, &c., during the next three years. 

Glasgow.—4A new tramway route, between Hyndland to Alexandra 
Park, was opened for traffic on Monday. 


Glastonbury.— Messrs. J. & W. Purves propose to apply for a 
provisional order, and a special meeting of the Council will be held 
to consider the draft order submitted by the firm. 


Greenock.-—The Admiralty have informed the Corporation that 
the supply of electricity required for the torpedo factory at Battery 
Park will be equal to about 400 kw., or double the original contract. 

Hackney (London).—The showroom of the electricity department 
is to be opened on 22nd instant. 

In connection with the opening of the showroom two additional clerks 
are to be permanently engaged. A lady demonstrator and two canvassers 
are also to be employed, their appointments to be temporary so that their 
capabilities be ascertained. The lady demonstrator will be engaged in the 
kitchen of the showroom for exhibiting the use of the cooking apparatus. 
In addition to her salary she will be allowed commission on sales effected 
by her in the showroom. The fitting up of the premises has been 
carried out by Messrs. Maple & Co. at £427. 133. 6d. 

Tenders are to be invited for the supply of 80,000 piirs of white are 
lamp carbons. 

Harbour Lighting.—Whitehaven Harbour Commissioners have 
agreed with the local Council to light the harbour with Osram lamps 
for five years at £230 per annum. 


Heanor.— Тһе engineers of the Notts & Derbyshire Tramways Co. 
are making surveys and preparations for the construction of 
tramways which will connect Heanor with Nottingham, Ripley and 
Derby. 

Hendon.— at the last meeting of the Council it was reported that 
Major Pringle, of the Board of ‘Trade, had inspected the route over 
which it was proposed that rail-less cars should run, and a map of a 
section of the proposed route is to be forwarded to the Board of 
Trade. 


Manchester.—The City Council adopted on Tuesday a recom- 
mendation of the Tramways committee to make arrangemeat with 
the general manager of the tramways, Mr. J. M. McElroy, under 
which he is to agree to remain in the service of the Corporation for 
five years from the present time, and his salary of £1.000 per annum 
is to be increased by annual sums of £50 up to £1,250. The first 
annual increase takes effect from Jan. 1, 1910, | 
a Marconi Marine Progress.— А circular issued by the Marconi 
International Marine Communication Co. 13 an interesting document 
in several ways, and particularly as showing the large number of 
marine telegraph stations controlled by, or operated in connection 
with, the company. The list gives a good idea of the number of 
these stations at the time when it was issued. but it is even more 
interesting in the case of the copy we have under notice from the 
large number and additions which have been interpolated since the 
list was first issued. Page after page is filled with the names of 
vessels in all the leading steamship lines, and the list indicates that 
the time will soon come, even without legislation, when all vessels, 
except perhaps those which are purely cargo carriers, will automatie- 
ally fall into line and be equipped with wireless apparatus. 

Marylebone (London).—The latest of the well-known ** Borough ” 
series of Guides deals with St. Marylebone, and is in no way behind 
its predecessors in illustrations and genera! get up. Photographs of 
Oxford-street at night and of the interior of the borough generating 
station are given, while opportunity has been taken by Mr. А. H. 
Seabrook of bringing before his readers the great advantages 
attendant on the use of electricity for all purposes A very good 
description of the generating station is included. 

Municipal Wiring ВШ.— Ш addition to the Local Authorities 
already published, the Corporations of Burton-on-Trent, Luton, 
South Shields and Nelson have decided to support financially the 
proposal of the Municipal Electrical Association to promote a bill to 
confer powers upon local authorities for wiring premises, &е., and 
Oban, Redditch and Neath Councils will give it their moral support. 

Newport (N.B.)—Recently the Council refused to allow the 
Tayside Electric & Gas Light Co., of Wormit. to extend their electric 
supply mains to Newport, but a number of influential residents have 
petitioned the Council to grant the company the necessary per- 
mission, 
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Norwich.— The Council are recommended by the Electricity com- 
mittee to apply for sanction to a loan of £18,790 (instead of £17,783, 
decided upon by the Council on March 15 last) for mains, services, 


exhaust steam turbine, pipes, centrifugal pump, balancer, coal 
elevator, &с. 


Poplar (London).—The supply network in Gale-street is to be 

strengthened at a cost of £795. 
32 street gas lamps are to be converted to electric lighting at a cost of 
£128. ‘The charge for gas, attendance and mantles now amounts 
to 58s. per lamp per annum ; and the charge for current, renewals and 
attendance when the lamps are converted to 50 с.р. electrics will amount 
to £2. 115. 4d., or a saving of бз. 8d. per lamp annually (equal to 111 per 
cent.), which will gradually increase as the life of metal filament lamps is 
improved, and the cost reduced. 

Presentations.—On his marriage Mr. Herbert Jackson has been 
presented by Manchester tramway traffic department staff with an 
oak clock and by the Tramway Employés Athletic Society (of 
which he is hon, sec.) with a bookease and bureau. 

Bournemouth tramway staff have presented a gold watch and 
chain to Mr. J. Н. Chick. station engineer, who is leaving for Ceylon. 

The staff of the Bath Electric Tramways (Ltd.) have presented a 
Chippendale grandfather's clock, and the engineering stat? a record- 
ing barometer to Mr. W. Е. Hardy, manager and engincer, on his 
marriage. The directors of the company have also presented Mr. 
Hardy with a silver salver. 

Sevenoaks.— The Council, who have decided to proceed with an 
electricity supply scheme, have appointed a sub-committee to select 
& suitable site for a generating station. Messrs. Mordey & Dawbarn 
are consulting engineers to the Council. 


Sheffleld.—'The Electric Light committee are inviting tenders for 
additional generating plant for the Neepsend power station. 

А loan of £2,500 is required for the purchase of electric motors to 
be let on hire. 


Swansea.—The local tramways company is about to double the 
whole of its line on the Morriston section, from the Imperial to the 


Duke Hotel. 


Watford.—At the last meeting of the Council the clerk stated 
that a communication had been received from the L.G. Board 
enclosing five sanctions for electric lighting loans. 

Coun. GOODRICH, chairman of the Electricity committee, said he 
objected to the letter being read. There were some comments in the 
letter concerning public lighting and suggesting that the Council should 
look further into the question of using gas. The answer to that was 
that 130 street lamps had been converted to metal filament lamps and 
between 30 and 40 were being changed. No good purpose would be 
served by making the letter public. 

Coun. RIDER said he was opposed to municipal trading on principle, 
but it would be absurd for the Council to reveal their secrets to their 
commercial rivals. 

Mr. J. Gowers, hon. see. of the Watford Tradesmen's Association, 
wrote enclosing resolutions which had been passed by that body, depre- 
eating any further delay in carrying out the original tramway scheme 
and opposing a railless system. 

The Tramways committee recommended that the Council appoint 
delegates (on condition that there was no cost to the Council) to investi- 
gate, with representatives from the County Council, the systems of rail- 
less traction in operation in Berlin and Vienna. This report was con- 
sidered in committee. 

Wells.—The City Council have been informed by Messrs. J. & А. 
Purves of their intention to apply for a provisional electric lighting 
order. 

West Bromwich.—An unopposed inquiry was held on Friday 
into the application of the Corporation for sanction to borrow 
£11.380 for extensions of the electricity undertaking. 

The Town Clerk said the loan was for an extension of the plant at the 


electricity works, to enable them to supply the Spon-lane district during | 


the winter. 

The Inspector (Mr. Н. Ross Hoover) said he was in doubt as to the 
advisability of spending nearly £12,000 in extending the undertaking 
upon the direct-current system, and he suggested that the Corporation 
should consider whether it would not be the wiser to adopt the alternating- 
current system, under which electricity for power could be generated at a 
cheaper rate, He pointed out that the low-tension direct-current system 
was not being extended in the country for power purposes. At West 
Bromwich they had gone on very well with their electricity undertaking 
up to the present, but it was for them to consider whether the moncy 
which they were now going to spend for power users would not be better 
spent on a different system. He suggested if they were prepared to 
spond nearly £12,000, whether it would not be wise for them to see if the 
alternating-current system was not the more suitable for the supply of 
their district. It was for the Council to consider the position. Power 
was no use unless it was cheap, and the question was whether they were 
going to have a cheap supply in future. If so, then the supply would be 
the cheapest if the district was such that the alternating-current system 
could be introduced. He did not want them to find out two or three 
years hence that they would have been better off if they had put in and 
extended the alternating-current instead of the direct-current system, 


The borough electrical engineer (Mr. W. A. Jackson) said they had 
considered that question carefully, and they thought it advisable at 
present to go in for a direct-current plant. 


West Ham—Correction.—The amount of the loan recently saine- 
tioned by the L.G. Board for extensions of the electricity under. 
taking was £53,500, and not £55,000, as stated in our last issue. 


Willesden,—The Council will supply electric current to Mr. J. B 
Mulholland's new theatre at ld. per unit between midniyht and 
6 p.m. and at the ordinary lighting rates bewtcen 6 p.m. and mid- 
night, provided à minimum consumption of 20,000 units a year is 
guaranteed. 


Wireless Telegraph Notes.—A disaster happened to one of the 
huge train-ferryboats operating on Lake Michigan on Friday last 
week, which, but for timely warning by wireless, would have resulted 
in a larger loss of life than actually occurred, The ferry was 350ft. 
long and carried the trains of the Père Marquette Railroad across 
the Lake. In the train and ferry at the time of the disaster 62 
persons were being carried across ; 29 were drowned, but the arrival 
of assistance, due to the wireless message, caused the lives of 33 
others to be saved. The wireless operator on the ferry, who stuck 
to his post, was amongst the drowned. 

It is announced that the Marconi International Co. has secured 
an order for equipping 11 Turkish battleships with wireless instil- 
lations, together with a coast station to be situate at San Stefano. 

The leading public journals are taking advantage of the equipment 
of the popular lines of steamers with wireless telegraph apparatus to 
institute a general scheme of receiving and publishing news from 
ships at sea. and it seems likely the arrangement will become general. 

The most important matter in relation to wireless telegraphy just 
now is its effectiveness in establishing intelligible communication 
with submarine vessels. The naval experiments which are being 
conducted in British waters at the present time, it is stated. although 
of little comparative value so far, have improved so rapidly that 
much greater success in the early future is anticipated. 


Workhouse and Infirmary Lighting.—Canterbury Guardians 
have decided to subsitute electric for gas lighting at the workhouse 
and infirmary. | 

The Lighting committee went into the matter fully and obtained a 
report from the city electrical engineer (Мг. С. А. Blaschek) who estimated 
the cost of the wiring at £165. This sum would include replacing all 
lights at present in existence, besides lighting several places which have 
no light, but where a light is required. In all the installation vill be 
equivalent to 366 8 с.р. lamps. The gas account for the last financial 
year was £216, but £36 of this was for cooking and heating. The estimated 
cost of electric lighting would be £100, so that by adopting a 
lighting they would be saving £80 a year, and would have a better light, 

The L.G. Board have anthorised Tipperary Guardians to borrow 
£2,280 for electric lighting plant, the loan to be repaid in 20 yeas 

The new infirmary, Newton Abbot, is to be wired. 


COLONIAL AND FOREIGN NOTES. 


Argentina,—Paquet y Cia. have obtained a Government concesim 
for the construction and working of an overhead electric convey" 
across the Riachuelo river and a six months’ option to construct 2 
second conveyor. 


Austria-Hungary.—Vienna-Neustadt Municipality have obtained 
powers to borrow £23,600 for erection and equipment of electret) 
works. 


Brussels Exhibition Awards.—The following are among the 
awards to British exhibitors at the Brussels Exhibition, as set oot! 
`* The Times " yesterday (Thursday) :— | 

(Lass 15.—MATHEMATICAL AND SCIENTIFIC INSTRUMENTS; CONS 
&c. Grand Priz.—¥. Darton & Co., Kelvin. and James W me 
W. Е. Stanley & Со. Siber Medal.—Gambrell Bros., John J. єтїї 
Sons, Townson & Mercer. A 

CLASS 19.—Sream PLANT. Grand Priz. Е. Green & Son, J. Hopr 
son & Co., Marshall, Sons & Co., J. & H. McLaren, Ruston, Proctor AE 
Diploma of Honour. —Underfced Stoker Co., G. & J. Weir. Gold Medal. 
Holden & Brooke, National Gas Engine Co. { 

Chass 21.—GENERAL. Маснахеку. Grand Рих.— Appleby EE 
Transporter Co., J. & H. McLaren, Hans Renold (Ltd.), R. W ayzood е 
Diploma of Honour.— Marryatt & Place, Reavell & Со., С. & а ү 
Gold Medal.— Acrograph Co., Coventry Chain Co., Lacy Hulbert & ө 
Ruston, Proctor & Co., Sturtevant Engineering Co. y 

CLASS 23.— MECHANICAL PRODUCTION AND UTILIZATION OF E E 
tricity. Grand Prir.—Kelvin & James White, Morgan Crucible 
C. A. Parsons & Co., Reflector Synd., В. Waygood & Co. /^ ploma t 
Honour.—Marryatt & Place. Gold Mcdal.—-Lancashito Dynamo 
Motor Co. 

CLass 24.—ELEcTRO-CHEMISTRY. 
Sons, Reflector Synd. 

CLass 25.— ELECTRIC LIGHTING. 
Bronze Medal.—J. Dugdill & Co. 


Gold Medal.—John J. Griflin & 
Gold Medal.—Faraday & 5” 
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Crass 27.—MISCELLANEOUS APPLICATIONS OF ELECTRICITY. Grand 
Prix.—Kelvin & James White, В. W. Paul. Diploma of Honovr.— 
Gambrell Bros., Nalder Bros. & Thompson, Synchronome Co. 

Стл$з 87.—APPLIED (CHEMISTRY AND PHARMACY. Grand Prir.— 
Johnson, Matthey & Co., Thermal Synd. 

The Cambridge Scientitic Instrument Co. were placed hors concours 
in Class 15 (Mathematical and Scientific Instruments). 


Italy.— The Società Anon. Tranvia Elettrica Valle di Gressoney 
13 to be formed with а capital of £60,000, to construct and work an 
electric tramway from Pont S. Martin to Gressoney la Trinité. 


Jersey Telephone System.— The Jersey Chamber of Commerce has 
petitioned the States to acquire the present National Telephone 
system, and the proposal has been referred to the Public Works 
committee. 


Perth (W.A.) Tramway Strike.— The strike of the tramway 
employes on the Perth (W. Australia) tramways has been settled. 


South Afriea.— Electrical plant is being installed in the Utrecht 
(Natal) СоШегу for light and power purposes and also for lighting 
the town of Utrecht. 


Spain.—The August report of the British Chamber of Commerce 
for Spain says there is an opening in Madrid for electric pumps for 
raising water to tanks on the roofs of houses, as building is pro- 
ceeding rapidly and many of the houses are at such an elevation 
that the pressure in the mains is not sufficient to raise the water 
above the first floors. 


————— — — ———— — ee — — 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Ayr.—The annual report of the tramways manager (Mr. W. Grant) 
for the year ended Мау 15 shows that 3,588,628 passengers were 
carried (decrease 21,909), and the total car-mileage run was 387,704 
(decrease 2,401). 

The total revenue was £15,007. 8s., а decrease of £73. 195. 7d., and 
after paving expenses and capital charges the net balance was 
£2,491. Us. 6d., of which £1,962. Оз. 104. was carried to depreciation 
fund, and £528. 19s. 8d. to burgh assessment. 

The report of the burgh electrical engineer (Mr. В. Marshall) stated 
that the number of equivalent 30-watt lamps connected was 68,250, an 
increase of 6,558. The units generated were 1,763,835, an increase of 
11,902. The capital expended was £102,329, an increase of £1,713, and 
the sinking fund now amounts to £24,060. Мг. Marshall states that 
Ayr has now a larger number of electricity consumers per 1,000 of 
population than any other city or town in Scotland. ‘The increase in the 
number of units sold for private lighting was small, in spite of the fact 
that a larger number of additional lamps were connected than in some 
previous years. This was undoubtedly due to the extended use of 
metal filament lamps. ‘The revenue from private lighting was £8,150 ; 
power, £804 ; public lighting, £3,454; tramways, £2,237 ; other sources 
£221, or a total of £14,867, an increase of £1,020. The expenditure 
amounted to £6,753, leaving a gross profit of £8,113. After. paying 
interest, and sinking fund charges (£5,669), there was a surplus of £2,444, 
which exeeeded the surplus of the previous year by £1.020 and was 
the largest surplus made by the department. Of the surplus £1,200 has 
been allocated to relief of rates, and the remainder to reserve fund, which 
now amounts to £1,777. Mr. Marshall is of opinion that all future 
surplus revenue should go to augment the reserve fund until it reaches a 
sum sufliciently large to ensure the financial stability of the undertaking. 

Both reports have been approved by the Corporation. 

Bermondsey (London).—The capital expended on the electricity 
department at March 31 was £168,134, an increase of £13,024 during 
the past year. 

Revenue from sale of current was £15,831 nett, and total receipts 
£21,744. Cost of generation was £6,397 (including £2,544 for coal and 
£1,229 for calorifice power derived from the dust destructor), and total 
expenses £10,948, leaving gross profit £10,796. After providing for 
interest, instalments of money repaid, &c., and taking into account 
balance from last account there was a deficit of £1,277. 3,612,558 units 
were generated, and 3,183,691 units sold (2,626,130 to private consumers 
and 557,561 to public lamps). There are 175 are lamps, 217 100-watt, 
49 Nernst and 2 carbon filament. lamps for street lighting. The total 
maximum supply demand is 1.445 kw. The estimates for 1910-11 put 
the anticipated net profit at £666, against £500 in 1909-10. 

Cardiff.—The city treasurer (Mr. John Allcock) has issued the 
accounts of the city for the year ended March 31. 

The traffic receipts of the tramways department were £114,306, against 
£110,489 in 1908-9. The revenue from advertising increased by £784 to 
£1,879. ‘The revenue for energy supplied to electric lighting account 
increased from £12,120 to £14,188, the total income being £130,565, 
increase £6,714. On the expenditure side there was an increase of £845. 
The gross profit was £56, 187, against £50,318; the loan charges amounted 
to £45,394, and the net protit was £11,032 (an increase of £5,077), of which 
56.037 was transferred to depreciation fund and £4,094 to reserve. The 
total capital expenditure was £778,017, and the net liability £645,024. 
During the year capital was increased by £45,624. 

On the electricity supply department the capital expended was 
£268,429, an increase of £5,067 during the year. The excess expenditure 
on capital account is £9,254. The past year’s income was £43,195, an 
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SPEOIAL NOTICE. 


NOW READY.—Vol. LXIV. of '* THe ELECTRICIAN " (1,086 pages), 
bound in strong cloth. Price 17s. 6d.; post free, 18s. 6d. Now ready. 
Cases for Binding. Price 2s.; post free, 2s. 3d. 

A complete set of “ Тнк ELEcTRICIAN " can be supplied. А number 
of odd volumes and some odd old back numbers, to help in making up 
complete seta, are also available. 


increase of £1,219. Тһе expenditure amounted to £28,108, an increase 
of £2,255, due mainly to the increased supply of energy obtained from 
the tramways department. The gross profit was £15,087, compared 
with £16,122. The loan charges amounted to £16,211, leaving a net 
deficit of £1,124, but there had, on the other hand, been extraordinary 
items of expenditure, and, taking these into consideration, the surplus 
for the year was £04. 


Handsworth.—The accounts of the electric supply department for 


the year ended March 31 show a total annual income of £7,813 


(against £6.777), including £3,044 from sale of current for private 
lighting. £1,386 for power, £1,843 for traction and £1,490 for public 
lighting. 

Total expenditure was £3,806, leaving gross profit £4,007, against 
£3.265. Interest on loans (including tax) was £2,653 and repayment of 
loan £1,580, leaving (after taking into account £434 from 1909) a balance 
of £208. The total capital expenditure is £73,478, an increase of £3,076 
during the past year. 851,430 units were sold (721.254 to private 
consumers and 130,176 supplied to the public lamps), against 731,465 in 
1909. ‘There are 124 arcs and 247 incandescent lamps for public lighting, 
and the total maximum supply demanded was 602 kw., against 460 kw. 

In the report of the chief engineer and manager (Mr. F. À. Nixon) it is 
stated that the most prominent feature of the past ycar was the large 
increase in the number of consumers connected to the mains—131 against 
87 in 1909. Owing to the extended use of metal filament lamps the units 
consumed had not increased in the same ratio. Efforts are being made 
to popularise the use of electricity for domestic purposes, and a consider- 
ably increased demand for cooking and heating is expected. The hiring 
and purchase schemes, for which a small loan was sanctioned, have been 
put into operation, and many residents have availed themselves of the 
facilities offered. The total works costs per unit sold was 0:674. (against 
0.734.), the coal cost being 0-28d. (against 0-33d.) 


Newcastle-on-Tyne.— The annual report of the general manager of 
the tramways (Мг. Е. Hatton) states that the gross receipts for the 
year ended March were £209,676, against £209,541. 

Working costs were £115,920, against £121,076. Gross capital 
expenditure (exclusive of publie lighting) is £1,170,234, or with publie 
lighting, £1,184,644.  Traflic revenue amounted to £203,339, against 
£203,302, other revenue amounting to £6,337. Operating costs (including 
lighting) were £117,593, ог 56-08 per cent. of total revenue. Gross profit 
was 592.081 (7-77 per cent. per annum on the average capital), compared 
with £86,931 (7-35 per cent.). The total amount repaid (bv sinking fund 
instalments, &c.) was £202,144, After contribnting £1,538 to relief of 
rates, against £1,551, there was a surplus of £15,121 (against £7,558). 
At the end of the financial year the total of reserve and renewals fund 
was £72,257 against £62,009. The car-miles run were 4,430,085 against 
4,280,097, and the number of passengers carried was 44,516,958, against 
44,430,282. 


Peterborough.— The total receipts of the electricity department 
for the year ended March were £7,008. 2s. 14. 

Total expenses were £3,872. 5s. 11d. ; and after allowing for bad 
debts, paving interest and repayments of principal (£3,524. 15s. 5d.), 
costs of arbitration case with local Electric Traction Co. (£1,016), and for 
works of extensions, &c., not charged to revenue (£476), the total deficit 
was £1,801. Is. 6d. Under the agreement with the Corporation, tho 
Traction Company have the right to demand every five years a revision 
of the charges for electricity consumed, and as the Corporation and the 
Company were not able to agree, the case was referred to an arbitrator. 
That gentleman decided in favour of the Corporation’s charge for 
electricity, but mulct the Council in the costs. 


Swindon.—There was a net profit of £717 on the past year’s 
working of the electricity undertaking. 

The income showed an increase of £328 over 1900; the working 
expenses were £4,827 (decrease £992), interest £1,821, sinking fund 
£1,793, and contribution to reserve £443. There was an increase of 
revenue from public lighting of £470, and a decrease of £325 on current 
supplied to the tramways. ‘There were 838 consumers on March 31, and 
this number had increased to 862 on August 15, the equivalent 8 c.p. 
lamps being 32,489 and 32,936 respectively. There is also 371] H.P. 
of motors connected. There was a large decrease in the expenses, coal 
being 0:084. less per unit sold. 


Warrington.—The total revenue of the tramways department for 
the year ended March was £20,169, including £19,862 traftic revenue. 

Total working expenses were £11,406 (6:2814. per car-mile), and gross 
profit £8,764 (4-827d. per car-mile). Interest was £3,007 and sinking 
fund £3,007, leaving net profit £2,750, of which £1,000 was applied to 
relief of rates: and £1,750 carried forward. The gross capital expended 
was £102,128, the same as in 1909. 5,206,980 passengers were carried, 
and 435,774 car-miles run, and 528,139 units of electric current (1-212 per 
car-mile) were consumed. 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Tenders are invited by EprNBURGH Corporation for three steam 
turbines and d.c. generators, each of 1,200 kw., and condensing plant 
and interior parts of cooling towers, for their Dewar-place electricity 
station. Copies of specification, forms of tender, &с., from the 
engineer, Mr. Е. А. Newington, Dewar-place, Edinburgh, and 
specifications, conditions and drawings may be seen at. but not 
obtained from, the offices of the consulting engineer, Sir Alexander 
Kennedy, 17, Victoria-street, London, S.W. Tenders must be de- 
livered at the oftice of the town clerk, Mr. Thomas Hunter, W.S., 
City-chambers, Edinburgh, by Monday, Oct. 10. See also an ad- 
vertisement. 

The Electric Light committee of the City of SHEFFIELD invite 
tenders for supply of steam turbine alternator, exciter, condensing 
plant, pumps and other accessories, and three water-tube boilers, 
economisers, induced draught fan, steel chimney, &c. Specifications, 
forms of tender and general conditions from the general manager and 
engineer, Мг. S. Е. Fedden, Corporation Electric Supply Department, 
Commercial-street, Sheffield, where tenders are to be delivered by 
10 a.m. of Friday, Sept. 30. See also an advertisement. 

The Directors of the METROPOLITAN Rattway Co. are prepared to 
receive tenders for the supply of general stores during 12 months 
ending Oct. 31, 1911. Forms of tender (No. 13. electric wires and 
cables ; No. 14, electric lamps, carbons, switches, fuses, telephones. 
coils, &c. ; and No. 15, insulating materials) from the Secretary. 32, 
Westbourne-terrace, London, W., on or after Sept. 23. "Tenders to 
the Secretary by 10 a.m., Oct. 3. See also an advertisement. 


Tenders are invited for supply of telegraph and telephone cable 
(schedule No. 284) and insulators (schedules Nos. 373 and 374) to 
the Postmaster-General's Department, Victoria. Tender forme at 
the Commonwealth Offices, 72, Victoria-street, London, S.W. See 
also an advertisement. 


The Electricity and Tramways committee of the County Borough 
of Newport (Mon.) invite tenders for material required for the 
extension of the works in hand, including rubber cables of various 
sizes, single-phase 1.6. and h.t. paper lead-covered cable and e.h.t. 
cable, welded steel, or solid drawn steam pipes, valves and cast-steel 
tees, rolled steel girders, с.і. and w.i. switch gallery railing, two 
с.і. stanchions, motor starters and other switchboard apparatus 
(1.6.) and c.i. flanged water pipes. Particulars from the borough 
electrical and tramways engineer (Mr. H. Collings Bishop). Tenders 
must be delivered to the Town Clerk, Town Hall, Newport, Mon., 
by first post Tuesday, Sept. 20. 

By command of the PosTMASTER-GENERAL tenders will be received 
until noon, Monday, Sept. 26 for supply of Swedish, Norwegian, 
Finland or Russian red fir telegraph poles to be delivered at certain 
ports in the United Kingdom. Forms of tender from the Controller 
of Stores (Mr. G. Morgan), Stores Dept., G.P.O., 17-19, Bedford- 
atrect, London, W.C. 


The PosTMASTER-GENERAL also requires tenders (by noon Sept. 26) 
for ereosoting, &c., telegraph poles. Forms of tender, &c., from 
the Controller of Stores, 17-19, Bedford-street, London, W.C. 

BiRMINGHAM electric supply department want tenders by Sept. 30 
for 12 months’ supply of coal (about 78.000 tons) to the generating 
stations. Further particulars from the City Electrical Engineer. 


Внуг, Council invite tenders for 12 months’ supply of fuel oil from 
Oct. 1. Tenders to the Clerk by 26th inst. 


Tenders are invited up to noon Oct. 17 for the supply of telegraph 
and telephone instruments and material (as per schedules 1 to 9) to 
the Postmaster-General's Department in Tasmania. Tender forms 
and specifications at the office of the High Commissioner, 72, Vic- 
toria-street, Londen, S.W. 

The Deputy Postmaster-General, MELBOURNE, wil receive 
tenders until 3 p.m. Oct. 18 for supply of 23 miles of telephone cable 
(specification 284) and 500 composition insulators (specification 
374) and until 3 p.m. Oct. 25 for 10,000 Cordeau insulators (schedule 
373). Specifications, &c., from 72, Victoria-street, London, S.W. 
Local representation is necessary. 

Tenders are invited up to Oct. 5 for the supply of 5,000 porcelain 
insulators to the Postmaster-General’s Department in NEw SOUTH 
Wares. Tender forms and specifications from the Commonwealth 
Office, 72, Victoria-street, London, S.W. 

Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone insulators to the Postmaster-General's Department in 
all the States of the Commonwealth of AUSTRALIA. Tender forms 

at the Commonwealth Offices, 72, Victoria-street, London, S.W. 
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Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone material to the Postmaster-General’s Department in 
Victoria. Forms of tender, &c., from the Commonwealth Offices, 
72, Victoria-street, London, S.W. 


Tenders are invited up to Sept. 27 for the supply of electric lamps 
to the Postmaster-General’s Department in Victoria. Forms of 
tender, &с., from the Commonwealth Offices, 72, Victoria-street, 
London, S.W. | 


Tenders are invited up to Sept. 20 for the supply of telegraph and 
telephone material to the Postmaster-General's Department in 
VicTORIA (Australia) Tender forms and specifications from the 
Commonwealth Office, 72, Victoria-street, London, S.W. 


ADELAIDE (S. Australia) Municipal Tramways Trust want tender 
by Oct. 11 for supply of 1,750 tons of tramrails, 150,000 dogspikes 
and 1,200 ticbars and by Oct. 18 for bonding material. 


Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay. 
Gisborne, Cape Farewell, Sumner (near Christchurch) and Blufi. 
Specification, conditions, &c., at the office of the Superintendent of 
Electric Lines, G.P.O., Wellington, and the office of the High Com. 
missioner, 13, Victoria-street, London, S.W., and also from Mes 
R. W. Cameron & Co., 23, South William-street, New York, and Mr. 
H. Stephenson Smith, 244, California-street, San Francisco, Cal. 
Tenders must state the name of the country in which the apparatus, 
&c., will be manufactured. 


The Ministry of Public Works, CAIRO, require tenders for electrical 
installations and refrigerating plant for the lunatic asylum in coure 
of construction at Khanka. Specifications from the Chief of the 
Administrative Service, Ministry of Public Works, Cairo. Stamped 
paper for tenders is obtainable from Mr. А. L. Webb, Westminster, 
S.W. Tenders by noon Oct. 20. Legal domicile at Cairo is necessary 
in the case of this contract, and to obtain temporary domicile British 
firms must, before electing such domicile, formally advise the Consu- 
late at Cairo of intention to do so, formally authorise the Consulate 
on their behalf and inform the Consulate of the address to which 
documents should be forwarded. 


Tenders are wanted by noon Oct. 31 for supply and erection of 
machinery, &c., for electricity supply and water supply systems for 
the town of Brnt-Sover (Egypt) Particulars may be obtained 
from Mr. А. L. Webb, C.M.G., Queen Anne's-chambers, London, 
S.W. Local representation is necessary. 


The Turkish Ministry of Commerce and Public Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs А deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be seen at 
73, Basinghall-street, London, E.C. 


Mostar (Austria-Hungary) Municipality require tenders by Оч. 
1 for the installation of electrical generating plant. Specification 
(in German) can be seen at 73, Basinghall-street, London, ЁС 

The “ North China Herald” states that SHANGHAL electricity 
department require tenders by noon Oct. 10 for supply of electri 
heating and cooking appliances, and by noon Oct. 20 for 10.70 
carbon and 15.000 metal filament lamps. Specifications from the 
Electricity Works, 31, Fearon-road, Shanghai. 


TENDERS RECEIVED AND ACCEPTED. 


Stockport Council have accepted the following tender:— — 

Dussek Bitumen Co., bitumen, £5. 10s. per ton ; Morgan Crucible Con 
carbon brushes; H. Hollingdrake & Son, 50 draw chains, 165, ptt (xt. 
iron tubing, nuts, bolts, &е.; J. G. Bradwell, iron castings: British 
Insulated & Helsby Cables, overhead line mateti ils ; Wilkinson, Heywood 
& Clarke, paints and varnish. 

Bradford Corporation are recommended to accept the following 
tenders for electrical equipment for the Technical College:— — . 

Bruce, Peebles & Co., motor-alternator set, £190 ; British Westin 
house Co., shunt machine set, £75; Greenwood & Batley, series meter, 
£29; Lancashire Dynamo & Motor Co., single-phase commutator motor, 
£53; Pha nix Dynamo Mfg. Co., motor converter set, £105. 

Bristol Electrical committee have recently let the followin 
tenders :— 

City Glass Co., supply of are lamp globes for 1910-1911 (£38. 15%): 
Siemens Bros. Dynamo Works, supply of three-phase, e.h.t., Lt. and d.e. 
switchgear at Dock sub-station (£204. 15s.); Slaughter & Bray. com 
structional work, &c., at the Exchange, in connection with the offices. 
show-rooms and stores scheme (£1,372). 

The contract for the complete electrical equipment of the palla- 
dium Theatre of Varieties (Argyll-street, London) has been placed 
with Messrs. Siemens Brothers Dynamo Works. who have sublet 
the wiring work to Messrs, Rashleigh Phipps & Co. 
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Walsall Council have accepted the tender of the British Westing- 
house Co. for supplying and fixing rotary converters and switchgear 
at £1,145, and that of Callender's Co. for supplying and laying h.t. 
mains at £5,026. 

Bristol Electricity committee have accepted the tender of the 
British Westinghouse Co. for two three-phase 3,000 kw. turbo- 
alternators at £25,290. 

Elland Council have accepted the tender of the Gath Electrical 
Engineering Co. for tantalum and sun lamps for à year; and that 
of Sykes & Sugden for 12 straight through boxes. 

Whitehaven Corporation has placed an order with Ed. Bennis & 
Co. for supply of four “ Bennis”’ stokers and self-cleaning natural 
draught furnaces for B. & W. boilers. 

Lowestoft Council have accepted the tender of the Standard Cable 
Mfg. Co. for a mile of overhead trolley wire at £67, and that of Walter 
Scott (Ltd.) for 50 tons of tramway rails at £6. 15s. per ton. 

Skipton Council have placed an order with J. Banks for an electric 
lighting installation (including gas engine and dynamo, wiring, 
fittings, &c.) for the Town Hall. 

Stretford Electricity committee have accepted the tender of 
Bertram Thomas for a battery panel at £36. 15s. 


Gosport Council have accepted the tender of W. M. Walters for 
wiring the Council offices at £56. 


BUSINESS NOTICES. 


Messrs. Preece & Cardew have made arrangements for Messrs. 
J. Е. С. Snell and S. S. Moore Ede to join them on Oct. 1. Mr. 
J. H. Woodward, who has been upon the staff of Messrs. Preece & 
Cardew for the past 12 years, will also become a partner. The 
partners will be Sir W. Н. Preece, K.C.B., F.R.S., А. Н. Preece, 
М. Inst.C.E., J. Е. С. Snell, M.Inst.C. E., Llewellyn Preece, M.Inst.C. E., 
J. Н. Woodward, A.M. Inst.C.E., and S. S. Moore Ede, A.M. Inst.C. E. 
The name of the new firm will be Preece, Cardew & Snell, and the 
office will remain at 8, Queen Anne’s-gate, S.W. 


Messrs. Snell & Moore Ede also notify that they have amalgamated 
with Messrs. Preece & Cardew, and after Sept. 30 all communications 
for them should be sent to 8, Queen Anne's-gate, Westminster, S.W. 


The A. E.G. Electric Co. (Ltd.) are removing to Pembroke House, 
133-5, Oxford-strect, W. Telegrams: Galvanolon, London ; tele- 
phone: 8,848 Gerrard. 


The Union Electric Co. have transferred their head office to 109, 
Pitt-street, Sydney. and Mr. E. Н. W. Westwood, A.M.L E.E., has 
been engaged to control their present. Melbourne offices, at 33, William- 
street. 


We are informed that Mr. T. W. Vaughan, who has for the last 
year acted as works manager to the Vaughan Engineering Installa- 
tions (Ltd.) has now no connection with the company, and has no 
authority to act for it in any way. 


E. M.F. (Ltd.) have removed to 212-3, Upper Thames-street, E.C., 
where the business (office, showrooms and stores) is centralised. 


The Metallie Seamless Tube Co., Wiggin-street, Birmingham, have 
made arrangements with the manufacturers to act as wholesale 
selling agents for** Brimsdown" metal filament lamps. The company 
will hold stock at their works and at their London and provincial 
depots. 


The London offices of the Rangoon Electric Tramway & Supply 
Co. have been removed to 3 and 4, Great Winchester-street, E.C. ; 
and Mr. R. L. Spicer has been appointed secretary. 


Sale by Auction.—Messrs. Horne & Co., 35, Old Queen-street, 
Westminster, S.W., will sell by public auction at the Royal Arsenal, 
Woolwich. on Thursday, 22nd inst., at 11 a.m., unserviceable and 
obsolete stores, including quantities of iron and steel, brass, copper, 
gunmetal, lead and antimony alloy, zinc, mixed metal, &c., electric 
generator, lifting jacks, telegraph and electric light fittings and 
instruments, 650 electric lamps, 43,450 electric lamp bases, tools, 
“е. The lots may be viewed at the Royal Arsenal, Woolwich, on 
Monday, Tuesday and Wednesday, previous to and on morning of 
sale, Catalogues from the War Осе, Whitehall; the Ordnance 
Office, Tower ; and the Ordnance Office, Royal Arsenal, Woolwich. 
See also an advertisement. 


Business for Sale.—4A heating, lighting and ventilating engineer- 
ing business is advertised for sale in another column. 
Plant for Sale.—Northampton Electric Light & Power Co., 


Northampton, advertise for sale two exhaust steam feed water 
heaters and two battery charging boosters. 
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Holophane Reflectors.—Messrs. Siemens Bros. Dynamo Works 
(Ltd.), Tyssen-street, Dalston, London, N.E., will shortly place on 
the market а series of 18 new prismatic reflectors of the holophane 
type, specially suitable for metal filament lamps, and more par- 
ticularly for “ tantalum " lamps. These reflectors will be of hand- 
some appearance and of novel design, the prisms thereupon being of 
a new shape. ensuring great efficiency as well as good appearance. 
The reflectors wil! range in price from 3s. to 12s. each, and the larger 
and more expensive sizes will be suitable for Messrs. Siemens' new 
`* Onewatt" 100 c.p. lamps, as well as for “ Onewatt" lamps of 
higher c.p. which they hope to place on the market shortly. 


CATALOGUES, &o. 


Dry CELLS AND Dry CELL BaTTERIES.— Messrs, Siemens Bros. & 
Co. have issued a new catalogue dealing with this subject which 
supersedes that brought out in April of this year. The present 
issue has been re-arranged and the notes on the employment of dry 
cells for ignition purposes have, to some extent, been rewritten. 
New illustrations drawn to scale have been employed throughout. 


OPTICAL PYROMETERS.—Messrs. Siemens Bros. & Co. have also 
issued à pamphlet dealing with optical pyrometers, in which they 
describe the principles of construction of their well-known instruments 
Besides the standard type, а portable pattern has now been listed. 

Union CowTINUVOUS-CURRENT Motors.—In a pamphlet which 
they have just sent us the Union Electric Co. describe in great detail 
the various types of continuous-current motors made by them. 
These include all sizes from } to 50 H.P., and embody the latest im- 
provements in this class of machine. 

BENJAMIN WIRELESS CLusTERs.— The Benjamin Electric Co. 
have sent us а list which contains illustrations and details of their 
well-known wireless clusters. The various points of these, which 
allow efficient and cheap wiring fittings to be obtained, should not 
be forgotten in the coming lighting season. 

Movina Соп, IxsrRUMENTS.—We have received from Messrs. 
Elliott Bros. a leaflet giving details of their portable moving coil 
instruments. The instrument is contained in а wooden box with a 
flap lid, and seems to be quite suitable for the work it is designed 
to do. 

Tramway ConTROLLERS.—We have received from Messrs. Dick, 
Kerr & Co. details of their new tramway controller which they have 
just placed on the market. This contains several points of interest, 
and we shall hope to describe it in more detail in a later issue. 

SEALING-IN MacniNEsS,. — The Foster Are Lamp & Engineering Co 
have sent us a pamphlet dealing with а sealing-in machine wliich 
they have just introduced for the manufacture of electric incandescent 
lamps. This machine is being used by them in their own works 
for the manufacture of metal filament lamps. 

CENTRIFUGAL PuMPs.—We have received from Messrs. Ernest 
Scott & Mountain a pamphlet giving full details of their well-known 
centrifugal pumps. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The publie examination of Fredk. Peacock, electrician, 59, North 
Station-road, Colchester, took place last week.  Liabilities £228, 
assets nil. 

Debtor had carried on electrical installation business in Colchester for 
nine years, but had never had any business premises. He had done work 
for Williams & Co. who supplicd him with materials for jobs which he did 
on his own account, and the work he did for them was set off against 
cost of materials supplied. They claimed £235, but debtor counter- 
claimed for £85. 

James D. M. Morton, electrical engineer, Nettleton-road, Mirfield, 
has been adjudicated bankrupt. 

The discharge of АНА. Jas. Hollington, electrical engineer, late of 
37, Walbrook, London, E.C., has been granted, subject to debtor's 
consent to judgment for £25. 

The discharge of Geo. Kaye Spivey, formerly electrical engineer, 
of Market-place, Wakefield, and Bradford-road, Batley Carr, is 
suspended for two yoars. 

A first dividend of 53. will be payable on Sept. 21 at 4, Castle- 
place, Nottingham, to creditors of Thos. Louis Callender (formerly 
trading as the Shamrock Cycle Co.), electrical engineer, late of Grove- 
place, St, Heliers, Jersey. 

A first and final dividend of 334. will be payable at 4, Charter- 
house-square, London, E.C., on Sept. 26, to creditors of Charlotte 
Rix (trading as or one of the partners of Bridgewater & Wright), 
electrical engineer, 78, York-road, King’s Cross, London, N. 

A first and final dividend of 4s. 10d. will be payable at 1, Cloth 
Hall-street, Huddersfield, on Sept. 23, to creditors of Harry Graham, 


electrician, &c., Albion-street, Huddersfield. 
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A dividend is to be paid to creditors of Harold Bristow, electrician, 
&с., 368, Hessle-road, Hull. Claims to Mr. G. H. Acheson, York 
City Bank-chambers, Hull, by Sept. 20. 


The S.M.H. Tramway Synd. (Ltd.) is being wound up volun- 


tarily. Мг. C. Whensa-Nicholl, 13, St. Helens-place, London, E.C., 
is liquidator. 


PATENT RECORD. 


—— li — — 


APPLICATIONS FOR PATENTS. 


Nore. —The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, 1] they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed, 


July 4, 1910. 
15,929 NasmitH. (Tito Livio Carbone, Germany.) 
(Addition to No. 17,448 09.)* 
12.933 Russert & Hutson. Holders for electric incandescent lamps. ® 
15.938 Hoskins. Rotary transformer.* 
15,977 Lewis. Electrodes for arc lamps. (Date applied for, 10/8/09, comprised in 
Application No. 18,649, dated 10/8,09.) 
July 5. 1910. 
15988 Влитмс & Garrarp. Electric cut-outs 
15.993 ELgcTROMOTORS & GREENHALGH. Controlling the speed of electro motors. 
15.996 THomson. Insulated metallic cable suspender. 
16,017 SX & и Detachable power handle for controllers on electric cars, cranes 
and the like. 
16,019 British INsuLATeED & HeLssy CABLES & REDFERN. 
Systems. 
16,063 AvosroLorF & KARAVODINE. 
or storage cells. 
July €. 1910. 


16.093 Hari. Electric ignition apparatus for internal-explosion eneines. 
16,113 Wirkgs. Electric switching device. 
16.152 Murray. Electrical swi*cFine mecharism.* 
16172 Reeve. Electrical apy aratus.® 
July , 1910. 
16.211 Tayor. Limiting the flow of current on a short circuit. 
16.253 CEREBOTANI & SILBERMANN, Printing telecrarh. (Date applied for, 7,?./09.)*1 
16,256, 16.259 # 16,260 Lake. (Standard Chemical Co., U.S.) Production of resinous 
derivatives for insulating electric cables. 
16.257 MERz. Electric switches. 
16,258 KALLMANN, Electric safety-fuses,.* 


July 8. 1910. 
16.329 Francis. Central energy electrical sienalüing system.” 
16,330 & 16.334 Соьозтеим & Poot, Central energy electrical sienalling system.* 
16,331, 16332, 16333 & 16,336 Gorpstetn. Electrical signalling system.* 
16.337 Brapy & Hatry. Electrical insulators. 
16,342 Siemens & HALSKE Axt.-Ges. Frequency meters for direct reading of or record- 
ing the frequency in alternatine-current circuits. (Date applied for, 24 :7.091*# 
16,354, 16,356 & 16,364 Eisenstein. Producing electrical impulse charges for wireless 
telesraphy and telephony — (Additior to No. 10.019,08.)* 
16,360 Ce&EEOTANI. Wirclest-orerated electrical signalling indicating or like means. 
(Date aprlied for. 24,2,10.)*t 
16,367 KELLER-DcrRIAN, Composite magnets.* 
July 9, 1910. 
16.404 Нил. Electric cut-ovts or fuse switches. 
16419 KRAMER. Inductive wireless telephone installations. 
16.424 Мисн. Alternatine current dynamo-elect-ic machines of the commutator type. 


Enclosing the arc of arc lamps. 


Telephone exchange 


Manufacture of electrodes for secondary batteries 


16,444 HeurRTLEY. Telesraphy. 
16,541 Grimm. Electne glow lamps. 
SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS, 


7.121 Berry. Dis tution cf alternating electric current. 
12.685 Fietp & FERRANTI. Generation, transmission and distribution of electricity. 
14.833 HowcRAVE-G&AHAM. Electric switches, 
14,937 Grunwacp. Electrical induction furnaces. 
dition to 3,599, 29.) 
15167 Potts. Telegraphy. | | 
15,319 Port & Pucwix Dynamo Mrs. Со. Dynamo-electric machines constructed 
with commutators. 
15.325 Leitner. Systems of train lighting. 
15.494 Crompton & Co., MACFARLANE & Burce. Motor-control systems and rotary 
| electric transformers or motor generators therefor. 
15.647 Lessinc. Manufacture of electric carbons, 
15.889 Leitner. Electric regulators. n" | | 
15,896 Коттмев. Insulation of electric conductor windings or coils made of aluminium 
or aluminium alloys. | | | 
16.076 Pore’s Егесткіс LAMP Со. (Ттептеп). Production of a metallic connection 
hetween incandescent flaments and their leading-in wires. 
16.273 Евхооѕ м Electric switches. 
17,254 HorPER & GREENWOOD. 
and ihe like. 
18965 В.Т.-Н. Со. (С.Е. Co., U.S.) 
19,045 CoNNARE. Wall sockets for electric couplines. 
21.180 Barbour. Flexible electrical brushes or collectors. 
22087 Munro & КлитЕз$ Evectric Traction Co. Trolley-arms or collectors for 
electrically-propelled vehicles runnine without rails. | 
22454 Royce & Нилу Electrical capstans, electrical cranes and other electrical 
liftine, winding or hauling appliances. 
23 504 FREDEFICKS. FREDERICKS, RUSSELL, WEDDING & ConneLty. Trolleys for use 
| on electric tramways оп the overhead conductor system. 
24 373 Cortins. Electrical switches. 
24.735 Harris. Electro-deposition apparatus. 
25 577 WocopHoUsE. Conduits or casings. 
28532 Ropinson & Кумосн.  Elcctric fuses and detonators. 
28941 В.Т.-Н. Со. (G.E. Co.. U.S.) Systems of electric motor control. 
30,142 B.T.-H. Co., Gray, Rocers & HoLpEN, Electric meters, (Addition to 12,689/09) 


(Date applied for, 2/10/08. Ad 


Windings for the armatures of dynamo-electric machines 


Electrodes for arc lamps. 


1910 SPECIFICATIONS. 


1.611 SIEMENS ScHuckERTWERKE Ges. Alternating-current polyphase commutator 
dynamo-electrc machines. (Date applied for, 16/2/09.) 

4.318 THomscn. Electric circuit-closers. 

5,261 ApAus МЕС. Со. (Cutler Hammer Mfg. Со.) 
motors. 

7,860 В.Т.-Н. Со. (G.E. Co., U.S.) Electric heating apparatus. 

10,607 ALLGEMEINE ELgKTRICITATS Ges. Control of electric motors. 
for, 30,409.) MOMS 

12,522 ScuHuLtz. Electric switches. (Date applied for, 24/7/09.) 


Multiple switch devices for electric 


(Date applied 


NEW COMPANIES, MORTGAGES AND CHARGES. 


qm = 


NEW COMPANIES. 


ELECTRIC FIRE PREVENTION APPLIANCES & GENERAL MFG. CO. 
(LTD.) (111,671.)—Reg. Sept. 9, capital £1,000 in £1 shares, to carry 
on the business of electricians, mechanical engineers, manufacturers 
and generators of electricity, manufacturers of and dealers in apparatus 
and appliances, &c. Private company. 

ELECTRIC POWER PLANTS (LTD.) (111,672.)— Reg. Sept. 9, capital 
£15,000 in £1 shares, to carry un business of manufacturers of, dealers 
in and contractors for electric plants, turbines and apparatus, suppliers 
of electricity, &c., and to adopt an agreement with A. H. Ginie 
and P. J. Mitchell. First directors, P. J. Mitchell, C. O. Bastian and 
A. H. Gibbings. Reg. otħice, Caxton House, Westminster. 

J FURNACES (LTD.) (111,612.)—Reg. Sept. 5, capital £12,000 in £1 
shares, to carry on the business of furnace manufacturers, electrical 
and general engineers, founders, &с. Private company. First direc- 
tors, J. P. O'Donnell and F. E. Jones. Reg. otlice, Palace-cham bers, 


Westminster. 
MORTGAGES AND CHARGES. 


ELECTRICAL CONTRACTS & MAINTENANCE CO. (LTD.)—Issue оп 


Aug. 4 of £200 debentures, part of a series of which particulars have 
already been filed. 


CITY NOTES. 


сенки уснат» 


MEMORANDA (Sept. 15).—Bank rate 5 per cent. (since June 9, 1910). 
Price of silver, 244d. рег oz. Consols 804 —80} for money ; 80;—80j 
for account. Consols Pay Day, Oct. 5; Stock and Shares Continua- 
tion Days, Sept. 27 and Oct, 12 ; Ticket Days, Sept. 28 and Oct. 13 ; Pay 
Days, Sept. 29 and Oct. 14 ; Mining Shares Carry Over Day, Sept. 26. 

Prices or Meras (London).—UCopper, cash, 554; three months, 
5513. Lead, English, 122—135 ; foreign, 125 —12j. ‚ 23 -23]. 
Tin, English, 156—158 ; foreign cash, 158 ; three months, 157]. Iron, 
Cleveland, cash, 49/5, three months, 50/1. 


BROMLEY (KENT) ELECTRIC LIGHT & POWER 00. (LTD.)—The 
directors have declared a dividend at the rate of 4 per cent. (25. per 
share), less tax, on the ordinary shares. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)— Тһе directors have decided 
to pay, in addition to the dividend at the rate of 10 per cent. on the 
preference shares, an interim dividend at tho rate of 4 per zent. (tax 
free) on the ordinary shares, both for the half-year ended June 3), 
payable оп 1st prox. 


MANILA ELECTRIC RAILROAD & LIGHTING CORPN.—A dividend of 
1 per cent. has been declared for the quarter ending Sept. 50. 

NEW SUPERHEATER CO. (LTD.)— At the statutory meeting on Tuesday 
the chairman (Sir €. E. Knox) gave particulars of the progress made. 
He said the Furness Railway Co. had four locomotives fitted with their 
system, and the company were more than satistied with the working of 
the apparatus. The engines so fitted showed a remarkable gam in 
cfliciency, and the coal saving effected was slightly over 18 per cent. 
The Furness Railway had recently decided to fit up four more locomotives 
At present they were in negotiation with about a dozen railway companies 
English, Colonial and foreign. He looked forward with confidence to big 
developments in the future. 

PUEBLA TRAMWAY, LIGHT & POWER CO.—'lho report for 199 
states that the results show a considerable improvement over those for 
1908, the net profits in Mexico having been £48,677, against £27,304. 
The development of the Tuxpango Falls has not yet been commenced, 
but cannot be longer delayed. The growing demands of the City of 
Puebla, the absorption of the power at present available, and the terms 
of the company’s concession from the city of Puebla make it essential 
that 15,000 н.р. should be available for sale within the city boundaries 
by 1913. 

STOCK EXCHANGE NOTICES,— The Stock Exchange committee have 
granted quotations to £3,150,000 4 per cent. preference stock and 
£3,791,106 4 per cent. debenture stock of the London Electric Railway Co. 
(in lieu of the securities of the Baker Street and Waterloo, the Charing 
Cross, Euston & Hampstead and the Great Northern, Piccadilly & 
Brompton Railways, anda further issue of £186,433 Metropolitan District 
guaranteed stock of the Metrorolitan Railway Со. The committee have 
been asked to appoint a special settling day in, and grant a quotation 
to, a further issue of 62,500 $100 shares of the Rio de Janeiro Tramway, 
Light & Power Co. (Ltd.) 

UNITED ELECTRIC CAR CO. (LTD.)—The directors’ report for the 
усаг ended June 30 states that the works have been etticiently main- 
tained out of revenue. After paying debenture intorest (£2,479) aud 
charging £5,586. 15s. 3d. for depreciation, the profit for the year 18 
£8,478. 43. 14., towhich is added £5,333. 9s. brought forward, making 
£13,811. 155. ld. After deducting the preference dividend for the 
six months ended Dec. 31, 1909 (£3,000) the available balance 18 
£10,811. 13s. 14. The directors recommend payment of the preference 
dividend (less tax) for the half-year ended June (£3,000) aud а dividend 
of 24 per cent. (less tax) on the ordinary shares for the year (£5,750), 
carrying forward £4,061. 13s. 1d. 
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ES wr p. v ee a Г 
LINE, Week Inc. or Dec. AGOREGATR., 
ended, (а)  |No. < Amount, |Inc-or Dec. 
а [ ме 
£ £ € £ 
dein tect ” 9 47,392 T 25 35 7,618 + 49 
Angiv Argentine “bis Boe! А. 0 е + 6,799 | 36 |1,591.134 |+ 188,082 
awe eee a a wt | Do 
need It эйе n 2 297 n ^ 35 6,072 |+ 175 
Bath Electric itd...) » 7| 4035/4 135% 9525 |f. 6388 
Birmingham ation ..| ” 10| 6688 |+ 4 28 |1246 |+ 1583 
Birmingham & Midland....| ” 2| "874| — 2 38 Eu t "Ad 
Blackburn Corporation с. „ 7| 76 2 |324 | 26019 2.098 
Bolton ation........ A 11 |. 2,838 | + 269 | 24 | 56922 + ""125 
EET Lone pee S S 22 $ rk. = 56,175 + 6,143 
Bradford Corporation..... » 10| 5315|+ 49| 24 | 121/509 1 4 
ton Corporation......| „ 11| 1,239 |+ 71| $23 | 255617 + +057 
Bristol Trams & Carriage .. „ 9| 6,451 | + 95 | 10 | 65395 + 3,999 
sr Corpor ation sasssa] ‚> 10 1,454 + 57 10 12,965 |- ^ 38 
a s... " — 
игу Corporation ........ » 11| 1,253 | + З | $23 28115 oe 102 
4 СА nes Cessna „ 10 | а54,842 | --R3,756 10 |4534,554 |+ 238 885 
Cardi Согрогайоп........| „ 3 2479 t | 227 23 52009 |+ “21 
m Уй, s Pii — 12 | 36 f 
City & South London Rly...| „ 11| 3,1655|— 46 10 30,717 + ui 
City of Birmingham ......| , 2| 2768 |- 21 | 35 : + 2,229 
Colchester Corporation .... Ф 7 217 | — 2 me bo к 
Сок en Coronation Coes] | 8 593 | + 82 | 46 17,711 |+ 1,718 
Devonport & Dist Trams..| , 2 456 | + 72| 35 | 14860 |+ 15960 
Dublin & Lucan Railway .. , 9 178 |+  40| 10 1,809 |+ “Ho 
Dublin United ... A ESN MI 9 6,032 + 615 10 62,693 |+ 1,311 
ey- our ge eee eee ” = 28, ранц 
dee Corporation ...... > 7 1,242 | + 35 | $16 20/305 + 302 
East Hern сесі КГР ИГЕ 19 012 M 3 23 24,560 |+ 634 
rporation........ А 23 7 es 
Gateshead & Dist. Trams .. 2 2 1.009 | + 14 | 35 24559 E ie 
pow Corporation sada’ Š 10 18,626 + 1,123 15 257,666 + 13,373 
Gloucester Corpn........... = 7 352 | + 57 Ta ta tl ae 
Gravesend-Northfleet...... e ae 226 | — 18 | 35 7328 |— 24 
Great Northern & City Rly.| „ 10 1,348 | + 45 | 10 12,945 |+ 444 
Greenock & Port Glasgow .. z 2 686 | + 54 | 35 22,173 |+ 2,899 
Hartlepool Tramways ....| ” 2 307} + 41 | 35 8,819 |+ 570 
Hastings Ele. Trams Со...| „ à 8| 1423 |- 18! 10 14,441 |+ 76 
BE Cope un e EIE e| Щщ dob ee 
HullCorporation..........| ” 10| 2'636 | — 3| 23 ; 
Ilford District Council...... : Ех 5 95 М $ т 
Ilkeston District Council ..| „ 7 133 | — 34 754 3017 |— 188 
my рына REL 40 468 | — 13| 23 10,761 |+ 585 
mgr ea dp iin sc uw] wA К 07x] 35 4393 |+ 245 
eighley Corporation...... p 8 189 | + 16| 23 4,218 |+ 155 
Kidderminster & District .. > 2 125 | — 17| 35 3,977 |+ 90 
Kilmarnock Corporation w.' 0 151 | + И tae 2,697 |+ 75 
Lanarkshire Trams Co. ....| „ 8| 1534 |+ 103| 36 49.981 |+ 3,7 
Lan ‚756 
: em eri Ры; t 1 1.595 + or a d — 509 
Corporation ........| „ 10| 7174 |+ 242 | 23 | 167031 [+ 5, 206 
cester Corporation...... > (M 2316 | + 183 AE АА i 
Leith Corporation ........ x 10 629 | + 8 17 11,069 |+ 22 
Lincoln Corporation ...... Р er АА ya р. b 
Liverpool Corporation ....| „ 3 | 11,077 | +  369| 35 | 392,540 |+ 14,197 
Liverpool Overhead Rly. ..| „ 11] 1498|-4 79| 1 16,343 |+ — 137 
Llandudno&ColwynBayRy. | ” 9 589 | — 8 | $40 12,021 |+ 40 
*London County Council ....| Aug. 31 | 40,468 | + 3,423 | 422 | 921,566 | + 121.892 
London Elec. Ry. Со.......| Sept. 10 | 11,415 | — ' 20| 10 | 114,145 |+ 365 
London United ИЕ » 10| 6610} + 131| 36 | 232,016 |+ 9,593 
Maidstone Corporation O ae | д] 22 4.291 |— ` 28 
Manchester Corporation....| „ 10 | 16,110 | + 479 | 23 | 362,067 |+ 6,530 
су Railway ti esae в 19 1.951 + 5| 10 19,43 | |+ 259 
Metropolitan Dist. КаЙмау.. „ 10 10.073 | + 730 10 105.053 P 6,323 
ОВ Elec. Trams .. РА z 5 + 723 35 262,774 + 44,673 
Nelson Corporation........ T 10 176 + 27 (5 13492 + 130 
Newcastle-on-Tyne Corp. ..| „ 10| 3716|— 33 |Ҹ23 92,980 |+ 1,040 
Newport (Mon.) .......... » 10 '699 | 4- 65| 24 | 16745 |+ 680 
Northampton Corporation..| „ 9 486 | 4- 1 | $23 11,825 |+ 47 
Oldham, Ashton& Hyde ..| , 2 56) | = 37| 35 19.480 |— 143 
Oldham Corporation... beth c и 1,869 | + 134| 24 45,393 |— 884 
Perth (W.A.) Elec. Trams..| ” ри Р а sd ан MORR La 
eterborough ............ }; 2 jc "n "Pu 
Portsmouth Corporation & 10 2 Gis Б {35 2 059 Е 
РОС ovs ca Sus coa RI of 2 1.766 | — 65. | „35 | iol 2 моз 
Preston Corporation ...... = 7 823 | + 39 23 17.212 = 302 
Rotherham Corporation.... x 8 654 | + 72 23 | 
Rothesay ...... РР » 2| 345] - 26| 35 à 113 + 3 
атаме „ | Vet 235) 124 11253 |+ 1.608 
Sheffield Corporation ...... +1 11 5,909 |+ 409 q24 ЕТ + 8 e 
Singapore Trams....... | » 10 110,386 |+ $65| 10 | $91.106 |+ $7508 
South Metropolitan........ 2 857 | — 84| 35 29.20 Е: 
South Stafís.............. dic 852 |- 7 35 | 29372 ko 
Southend Corporation ^ 17 833 | + 124| 23 | 15893 |+ 1592 
Southport Tramways ...... 2 2 318 | — 38 35 10,545 |+ 135 
Stalyb'dge,Hyde,&c.,JtBd. | ” 10 819 |+ 28 |23 17,260 |— 1332 
Sunderland Corporation....| „ 11 | 1,192 |+ 101 | 24 2В,152.. 597 
Sunderland District ...... m 79 438| — 35| 45 19,375 |— 1384 
wansea Trams .......... ae 4] ВЕ. 3 235 38,081 |+ 4,284 
Swindon Corporation ...... ч 7 161+ 22 | 23 3325 |+ "16l 
TynemouthandDistict....| » 2| a| 39 3| 21502 |t {2 
Tyneside Trams Со. ..... 4 LT 447 | + 9| 10 5048 + 344 
дей Coundl..| „ 10| 1,063 |+ 9 | g?3 23,189 |+ 199 
MUON coceccc 
Warrington Corporation: КР ^n 7 bs КА os 2 E кие б А РЎ 
еее sets] om d| АЛ + 59| 22 | 53105 |+ 2198 
olverhampton Со. .... 28 oe 2 423 b 2 35 14958 + 318 
olverhampton Corpn. ... к: 7 940 | + 164 9 + 5n 
7 ФРГ БАЙ ЖАШЫ, 318 2: 35 10.003 |+ ' 172 
ОЧЕ |i» 
[ Yorkshire Woollen District. |: 2 1.020 + ы zd Ai ет 2 788 
(a) These arisons are with the co | 
rresponding period last year. * Partly electrical, 
1 Minus 3 days. $ Minus 2 days, $ Plus3 days, Ч Plus 2 days, 


н 


| Е 
| 
M - 


SEPTEMBER 16 


1910. 


| Boarnemouth & Poole Elec. Sup. Ord, .... 
- Do. 44 per Cent. Cum. e. iaavecacsuc 
Do. 6 Cent. Cum. Second Pref 


Do. per Cent. Deb. Stock (red.) s.s... 


5 Brompton & Kensington Elec. Sup. Ord. .. 

5 Do, 7 Cent. PR A ТИЙРЕ 

5 Central Sup. Co. 4% Guar. Deb. Stock 

5 Charing Cross (W. End & City) El. Sup. Co. 

5 Ро. 4$ per Cent. Pref. ...... eese 

Do. 4 per Cent. Deb. Stock (red.) ...... 

St. Do. per Cent. Deo. Stock (red.) ...... 
5 „Ро. ty Undertaking 44% Cum. Pref. 

5 Chelsea Electric Supply Ord....... Eq 
St. Do. 44 per Cent. Deb. Stock (red.) ...... 
10 City of London Electric Lighting Ord. .... 
10 Do. 6 рег Cent. Cum. Pref. ..... рр 
St. Do. 5 per Cent. Deb. Stock (red.)........ 
St. Do. 4$ per Cent. 2nd Deb. Stock (red.) .. 

5 County of Durham Elec. P. D. Ord......... 
5 Do. 5 рег Cent. non Cum. Pref. ........ 
10 County of London Elec. Supply Ord. ...... 
10 Do. 6 рег Cent. Cum. Pref, ....... я 
St. Do. 4$ per Cent. Deb Stock (red.) ...... 
St. Do. Second Deb. Stock ....... DEAE 
5 Folkestone Electricity Supply Co. Ord. .... 
5 Do. 5 рег Cent. Cum. Pref. ............ 
St. Do. 4$ Ist Deb. Stock (red) ....... у 
5 Hove Electric Lighting Ord........ audeas 
5 аре ее & Knightsbridge Ord...... oe 
5 Do. iir Cont. Jut Pret. vc dicena 
St. Do. 4 рег Cent. Deb. Stock (red.)........ 
St. Kensington & Kngtbe. Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.) .. 
St. Kent Elec. Power Co. Irred Deb. Stk....... 
3 London Electric Supply Ord. ............ 
5 tDo. 6 per Cent. Ртеѓ.............. SP 
St. Do. 4 рег Cent. Ist Mort. Deb........... 
5 Metropolitan Electric Sup. Ord. .......... 
5 Do. 4j per Cent. Cum. Pref............. 
St. Do. si per Cent. Deb. Stock Ist Mort.... 
St. Do. 34 per Cent. Mort. Deb. Stock (red.) 
100 Midland Elec. Corp. for P. D. 1st Mort. Deb. 
5| 1/6 | Newcastle Elec. Supply Ord............... 
5| 5% | Do. 5 рег Cent. non Cum. Pref. ........ 
100; 44%| Do. 4} per Cent. Ist Mort. Deb. ........ 
100] 5% | North Metro. Elec. Power Sup. 5 Morts..... 
10| 6/0 | Notting Hill Electric Ord................. 
5| 4/6 | Oxford Electric Ord. ..............,...., 
5| 5/0 | St. James' & Pall Mall Elec. Ord........... 
$ 3/6 | Do. 7 ner Cent. Pref..........4 e eee 
St. | 34% | Do. 3} per Cent. Deb. Stock (red.) ...... 
CRM Smithfield Markets Electric Sup. Ord....... 
5| 4/0 | South London Electric Supply Ord......... 
St. | 5% | Do 5% Ist Mort. Stock (red.).. ........ 
1 .. WSouth Metrop'n Elec. Lt. & Power Ord. .... 
0/81 | tDo. 7 рег Cent. Cum. Pref. ............ 
St. | 44% Do. 44 Ist Deb. Stock (red.)............ 
5| 2/6 | Urban Electric Supply Ord. .............. 
5| 2/6 Do. 5 рег Cent. Cum. Pref. ............ 
St. | 4}% | Do. 4$ рег Cent. Ist Mort. Deb. ........ 
5| 5/0 | Westminster Elec. Sup. Отӣ............... 
5| 2/3 Do. 4$ per Cent. Cum. Pref..........-.. 
Electric Railways and Tramways. 
ils Bath Elec. Trams Pref. Ord............... 
1 0/6 Da, S.per Cent. Cum. Pref, obe 5.2.5. 
St. | 44% Do. 4$ Ist Mort. Deb. Stock (red.)y...... 
St. | 44° | B'ham & Midland Trams 4$ Ist Deb. Stock. 
10| 6% | Bristol Tramways & Carriage Ord. ........ 
10| 4% | Do Cum. Pref. (fully paid) ............ 
St 14% | Do. 4 per Gent, Debs: „зоо сах 
LOI 06 British Electric Traction Отд. зы. ета. 
10 T Do. 6perCent. Cum, Pre, ss smes etes 
St. | 5% Do. 5 рег Cent. Perpetual Debs ........ 
St. |44% | Do. 44 per Cent. 2nd Deb. Stock........ 
St. | 3% | Central London Ordinary Stock .......... 
St. | 4% Do, 4 per Cent. Pref, Stock «22-5552 
Sti 2951 D$ : ОВО Block саьат еда 
100| 495 Оо. 4 рег Cent. Юерѕ...........:.....: 
5| 2/6 | City of Birmingham Trams, 5 % Cum. Pref. 
100| 4% Do 4 рег Cent. Ist Mort. Debs. ........ 
St. | 14% | City, & South London Rly. Con. Ord. 
St. | 5% Do. 5 per cent. Perp. Pref. (1891) ...... 
St. | 5% Рог (1895). s» desi ce etae Pau deo aao 
St. | 5% Bos? СТОН: ела скана 
St. 5% Dos 19081-21254 (257 клал EA Y 31 65^ 
St. | 4% Do. 4 per Cent. Perpetual Debs......... 
10| 6/0 | Dublin United Trams. 6 per Cent. Pref..... | 
10| 12/0| Gateshead and District Trams Ord......... 
10| .. | Gt. Northern & City Rly. Pref. Ord. (4%).. 
5| .. | Hastings & District Elec. Trams, 6% C. Р. | 
St. | 44% | Do. 44 Deb. Stock .................... 
10| 6% | Imperial Tramways Ord. ................ 
10] 6% | {Do. б per Cent. Рге!................... 
St | 43% | Do. 44 per Cent. Debs. ................ 
5| 1/3 | 1. of Thanet E. T. & Lt. 5 per Cent. Pref. .. 
St. | 4% Do, "4 per Cent. Deb. Stock „саса 
10! 5/6 | Lanarkshire Tramways ....... ЕНОТ 
+. | 5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. 
10| .. London United Trams, 5% Cum. Pref. .... 
St. | 4% Do. 4 рег Cent. Ist Mort. Deb. Stock.... 
BE ра Mersey Con. Ord. Stock ........... eee 
1| 1/0 | Metropolitan Elec. Tramways Ord......... 
ay Do. EMITTER И И 
1 0/6 Do. 5 per Cent. Cum. Pref. ............ 
St. | 43° | Do. 44 per Cent. Deb. Stock..... FS 
SE lus Da... Sper Cents Db. Stk е. 5 ево 
St. | 1195 | Metropolitan Railway Consolidated..... EN 
St. | 22% | Do. Surplus Lands Stocks......... TET 
St. |3 о? Do. 3j per Cent. Ргеѓегепсе...... «66000 
St. |3 9 Do. 3$ рег Cent. “ A" Preference ...... 
t 34% Do. 3$ per Cent. Convertible Pref. ...... 
St. 34% | Do. 34 per Cent. Debenture Stock ...... 
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NOTES. 


ane Se 
Tariffs and Metal Filament Lamps. 
THE announcement that the Metropolitan Electric Supply 
Co. have decided to raise the price of electrical energy, 
supplied on the flat rate, from 544. to 6d. will probably 
come as а surprise. The reason given for taking this step 
is that consumers making use of metal filament lamps 
require so much less energy than hitherto that it has be- 
come necessary for the price to be raised. We cannot 
help thinking that this is а retrograde step, more particu- 
larly as 53d. cannot be considered а low price. Аз an 
alternative—and perhaps this step has been taken partly 
to force attention to the alternative—it is announced that 
а "telephone tariff,” somewhat similar to that in force in 
St. Marylebone, is to be available to consumers. There is, 
however, rather an important difference between tbe pro- 
posed tariff and that in St. Marylebone, for in addition to 
the fixed annual charge payable in. quarterly instalments 
a predetermined number of units, depending оп the instal- 
lation, is to be charged at 2d. per unit, and a'l additional 
units will then becharged at 1d. This complicates matters 
somewhat. It has the advantage, presumably, that the 
quarterly instalments are lower, and, consequently, the con- 
sumer will feel that he is not parting with too much money 
in advance. Оп the other hand the complication is a dis- 
advantage. We incline to the view that if the telephone 
form of tariff is to be modified it would be much better to 
oinit the fixed annual charge, and merely to charge a pre- 
determined number of units per quarter at a higher price, 
such as 6d. per unit, all units in excess being charged at 
ld. In any case the fixed annual charge depends upon 


the character of the installation, and therefore there is 
very little to support the criticism that the fixed number 
of units cannot be equally well so determined. 


Кыл 


Science and Industry. 

In the concluding portion of his Paper on “ The Relations 
of Science to Industry and Commerce,” of which we give 
an abstract in our present issue, Мг. В. BLAIR makes a sug- 
gestion with the object of bringing technical colleges into 
closer touch with industrial works. The suggestion is 


that an Advisory Committee should be attached to 


all specialised faculties or departments, such committees 
to consist of industrial leaders or experts of the highest 
reputation. By so doing, the curriculum and examinations 
would be subjected to sympathetic criticism by experts of 
the first rank, and a medium of communication would be 
provided between the college and the workshop. Mention 
is made that on the Examining Committee of the Glasgow 
and West of Scotland Technical College are the engineer- 
ing director of the Fairfield Shipbuilding & Engineering 

Co. and the engineering director of Messrs. John Brown 
& Co, who own the Clyde Dank Shipbuilding and Engi- 
neering Works. We think there is much to be said in 
favour “of the suggestion, provided it is not carried too far 
and that it does not produce a committee which is unwieldy 
for the purpose. 

—— 

For this method to be successful 16 would be essential 
that the right men should be upon the committee. If an 
attempt were made to obtain the services of what may be 
termed the engineering leaders in large manufacturing con- 
cerns, it is possible that such men would not be the most 
suitable for the purpose, because they might be out of 
touch with the students entering their works. The men 
whose opinions are really most desirable in this connection 
are those in contact with the students during their first 
few years in the works. For this reason it is just possible 
that a better result would be obtained if the teacher 
himself were enabled to get into touch with members of 
the staff occupying lower positions than the directors con- 
кири! by Мг. BLAIR. 

IN the discussion which followed the Paper it was 
noticeable that speakers were inclined towards the idea 
that our employers are not so bereft of science as some 
critics would have us believe, and that irritation is often 
created by the idea that the scientific man can merely, on 
account of his science, instruct the manufacturer as to how 
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his business should be run. This attitude of mind is not 
favourable to progress, and we are glad to see that it is 
breaking down. Among the suggestions made during the 
discussion, the remark of Sir WILLIAM WHITE, that post- 
graduate courses were often better taken in the works 
themselves, is worthy of notice. Sir WILLIAM also strongly 
advocated the multiplication of research laboratories in 
the works, and quoted, as a striking example of the success 
of this system, the research laboratories at Essen, in which 
Sir WILLIAM ROBERTS-AUSTEN’S classical researches on the 
treatment of steel were turned to very profitable account 
by Messrs. Krupp. Obviously the research laboratory at 
a works, if properly equipped and properly run, has the 
important advantage over a colleve laboratory that it 
necessarily imbues the student with the importance of the 
commercial aspects of the results obtained, and therefore 
a turn of mind is developed which is not too academic. 


el 


Increasing Tramway Revenue. 


_ ALTHOUGH the majority of tramways have hitherto been | 


solely concerned in the conveyance of passengers, there 
does not appear to be any reason why & tramway should 
be confined to passenger traffic. This question was raised 
last Wednesday, at Bradford, by Mr. С. J. SPENCER, іп his 
Presidential Address to the Municipal Tramways Associa- 
tion. Аз regards the delivery of parcels, considerable 
success has already attended experiments in this direction 
on a few undertakings. Amongst these, mention may be 
made of the Manchester Corporation tramways, which 
last year dealt with, on an average, over 16,000 parcels per 
week. In some cases, however, the proposal to undertake 
work of this nature has aroused considerable opposition ; 
and an application to Parliament by the Bradford 
Corporation to grant further goods-carrying powers was 
recently unsuccessful, owing largely to the small use made 
of such powers in the past by other undertakings. It is, 
however, interesting to notice that large contracts for the 
carriage of material have been entered into by the Leeds 
Corporation Tramways. Other managers will, doubtless, 
watch with interest this experiment, as it may lead to 
greater financial success in the smaller class of tramway 
undertaking. The conveyance of mails for the Post Office 
authorities is another means of profitably utilising the 
tramway track. The whole question, in fact, requires the 
careful consideration of tramway committees, especially in 
those small towns where the traffic revenue per car-mile 
is low. 


—9——— 


The Industrial Outlook. 

IN another colum we give a brief account of the pro- 
ceedings at the Trad Union Congress, which was held at 
Sheffield last week. More than usual interest attached to 
its deliberations, аз 16 was known that several questions of 
importance in the industrial and commercial world would 
be debated. Опе of the leading topics under consideration 
was the attitude of the boilermakers, who had thrown over 
their leaders and had refused to allow their executive to open 
nevotiations with the masters. As is well known, this atti- 
tude, and especially the tendency of the boilermakers 
to indulge in sectional strikes, compelled the masters to 
give notice of a general “ lock-out” unless the men gave an 
undertaking that they would abide by the terms of the 


agreement made some time ago between the representatives 
of both masters and men. The executive of the men's 
union appear to have been willing to give the required 
guarantee, but, when consulted, the men refused by a sub- 
stantial majority to allow their executive to deal with the 
masters’ representatives. Of course, the success of trade 
unionism is dependent upon what is termed the collective 
contract, but which we prefer to term collective bargaining 
It is obvious that if a bargain is only carried out by one 
of the parties so long as they derive full benefit from 
it, or so long as it is convenient to abide by the terms, the 
other will rightly refuse to negotiate in future. It is neces- 
sary to have discipline in large industrial establishments, 
and to have some certainty as to the future where large 
contracts are concerned. Therefore, it seems to us that 
the masters were justified in seeking a guarantee from the 
boilermakers that the men would refrain from starting 
sectional strikes without notice. 


unc оный 


IT is greatly to be regretted that the present “lock-out” 
has entailed considerable suffering on many innocent 
persons who have no sympathy with the short-sighted 
policy of the men, and it is also to be regretted that 
the trouble should have arisen at this time when 
trade had begun to revive, when the shipyards were 
busy on home and foreign contracts, and when every- 
thing pointed to a period of prosperity which is 
much needed after the recent depressed condition of 
business in this country. It is not alone in the ship- 
building industry that there is evidence of industrial 
unrest. The cotton and the mining industries are also 
affected, but it is to be hoped that the leaders will be able 
to infuse a spirit of discipline into the ranks of the men, 
and that masters and men will be able to settle their 
differences by arbitration or some such peaceable means. 
The strike and the “lock-out” are economically indefensible, 
and, moreover, they are barbarous methods of settling 
differences. We should like to see the principle of 
arbitration extended to all disputes between masters and 
men. It would be better for both sides, and it would be 
better for the trade and industry of the country. 


ep ae Oa ee 


Antenne of German Military Wireless Stations.—Accord- 
ing to the “ Elektrotechnische Zeitschrift " the 300 ft. masts 
which carry tbe ащеппю of the military wireless stations at 
Göttingen, Metz and Strassburg are giving every satisfaction, 
in spite of the violent storms and tbe large amount of ice and 
snow that has clung to them during the year. These masts 
are of wood, the accessories by which tbey are assem- 
bled being of cast iron, while the tension cables, which are 
fitted with bell insulators every 30 ft., are of steel. The 
larch beams are so arranged that the finished mast repre- 
sents a truncated pyramid of rectangular section with 
2 ft. 8in. sides at the bottom and 12 in. sides at the top. The 
beams are prepared for use and impregnated with а 
lineum at Berlin, во that at the place where they are to 
used only assembling is necessary. The masts are carried e 
concrete blocks of square section 4 ft. 6 in. high. The cost 0 
a mast, including all accessory expenses, is about £400. 


Cable Interruptions and Repairs. | 
i Date of Interruption. Date of Repair. 
Assab —Perim .................. July 8,1909 ... Е 
Malta—Tripoli........... ......... April 20, 1910 ... 
Reunion —Mauritius ............ ay 20, 1910 ... m 
Latakia—Palura ............... May 26, 1910 ... = 
Obock —Djibouti......... ........ June 24, 1910 


a | 
Cape St. James—Doson ...... Sept. 9, 1910 ... Sept. 14, 191 


Ё — —————— 
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Metal Filament Lamps for Street Lighting in Chicago.— 
According to the “ Electrical Review and Western Electrician ” 
the installation of special tungsten clusters along the outlying 
business streets of Chicago is progressing steadily. There has 
Just been completed the installation of 51 posts on West 
Chicago-avenue between Ashland and Western-avenues, and 
50 posts on East Thirty-first-street between Michigan and 
South Park-avenues. These posts carry four tungsten lamps 
each and are installed, lighted and maintained by the Common- 
wealth Edison Co. Over 1,000 of these posts have now been 
placed along the Chicago streets in front of the premises of 
such merchants as have agreed to pay the low rental charge. 


Hydro-Electric Plant on the Hudson River.— The “ Elec- 
trical Review and Western Electrician " states that a hydro- 
electric power house is to be erected on the west side of Green 
Island on the Hudson river, the capacity of which will be about 
6,000 H.P. This power will be available not only for the present 
industries on the Troy side of the Hudson River, but will also 
offer exceptional advantages to other industries both in Troy 
and Green Island, which at present use purely hydraulic power. 
The amount of electrical energy thus generated will, in fact, be 
equivalent to a three-fold increase compared with the present 
hvdraulic supply. Electrical energy will besold to consumers 
by the Government (who own the plant) at the cost of produc- 
tion, or about & third of the cost of the power generated at 
Niagara Falls. It is mentioned, however, that it will be 
necessary for the companies using the power to meet the cost 
of constructing the power house. | 

Electricity Supply in Paris.—In a recent issue of ** L’ Industrie 
Electrique ? is given a short account of two new generating 
Stations which are to be constructed, one in the north and the 
other in the south of Paris, in connection with the new combined 
scheme which was formulated some time ago. The construc- 
tion of these stations, which will be built at Saint Ouen and 
Issy-les-Moulineaux, will shortly be begun. The generator 
sets will each consist of a steam turbine, with surface condenser, 
direct coupled to а two-phase alternator supplving current at 
12,300 volts, and a frequency of 41:66.! The output of these 
sets will be 10,000 kw. There will also be two continuous- 
current generators mounted on the same shaft as the alternator, 
the purpose of these generators being to supply energy to the 
condenser motors, and for excitation purposes respectively. 
Each turbo-generator will be capable of taking а load of 
12,500 kw. for two hours after having run fully loaded, and a 
load of 15,000 kw. for half an hour directly after the smaller 
overload. 

An Electrically Driven Rolling Mill.—According to the 
* Revista Tecnica d'Elettricità " the Terni steel works have 
just decided to erect a mill for rolling armour plates to 
take ingots weighing up to 100 tons. 16 will consist of a double 
reversible train, 5 ft. in diameter and 15 ft. wide. The steel 
works in question are at present employing water power, but 
as turbines are not reversible electrical driving had perforce 
to be used. The rolling train is driven by two continuous 
current motors which are coupled together and develop a 
horse-power of 15,000 when running at 90 revs. per min. 
These motors are fed from three dynamos working in series 
and directly connected to a hydraulic turbine of 2,600 н.р. 
capacity. In order to equalise the peaks in the demand this 
set is fitted with a flywheel weighing 70 tons. The turbine 
runs at a speed of from 360 to 450 revs. per min. The prompt 
way in whick the mill cen be reversed by the use of the electric 
drive is the special feature of this new installation. Very 
rapid rolling can be obtained, while excessive wear on the rolls 
and uneveness in the work due to sudden stopping can be 
avoided. 


Re-opening of the British Section at the Brussels 
Exhibition.— The new British section of the Brussels Exhibi- 
tion which has just been built to replace the buildings destroyed 
Һу the fire of August 14th were opened on Tuesday last by the 
King of the Belgians. It will be remembered that the Board 
of Trade and the British Commission were unanimous in 
deciding to restore the British section as far as possible to its 


former excellence. The response to the appeal for fresh 
exhibits was so spontaneous that опу a portion of those anxious 
to be represented could be accommodated with space. The 
new section now fills the Salle des Fêtes, a much smaller space 
than was originally occupied, but still sufficient to admit an 
admirable selection of British exhibits. We understand that 
the most stringent regulations have now been enforced to 
prevent any further outbreak of fire. One of the few firms 
whose exhibits came to no injury was the Thermal Syndicate, 
who were showing crucibles and other silica apparatus. 
This firm were thus provided with an entirelv unsolicited 
testimonial to the worth of their goods. 


Casualties on American Electric Railways.—According to 
the “ Electrical Review and Western Electrician," the report 
of the Interstate Commerce Commission relative to railway 
accidents for the first three months of the present calendar 
year shows a material increase in the number of persons killed 
and injured. During the first three months of 1910 the number 
of persons killed on electric railways throughout the United 
States was 19, and the number of injured 669. This is but a 
very small fraction of the loss of life and injury reported for the 
steam railwavs of the country fer the same three months. For 
the steam lines the number of persons injured during January, 
February and March of the current year was 21,232, as against 
6,110 in the corresponding three months of 1909, and the 
number of persons killed, 1,100, as against 466 in the same 
period of 1909. These figures deal only with employés on 
duty and passengers, and take no cognisance of trespassers. 
Attention is especially called to the fact that the number of 
casualties for the quarter above referred to were materially 
swelled by two great disasters, the avalanche in the State of 
Washington and a derailment in Iowa. 


Mains Extensions in Northumberland and Durham.— 
In the counties of Northumberland and Durham some very 
important extensions of the network of the Newcastle- 
on-Tyne Electric Supply Co. and the County of Durham 
Electric Power Companies have recently been carried out. 
Some particulars of these may be of interest. Upon the 
route from Holywell to Seghill a 12,000-volt feeder has recently 
been erected in order to duplicate the existing supply. The 
normal span between poles on this feeder is 80 yds., each pole 
carrying three conductors, each cf 0-05 sq. in., the conductors 
being of copper. For roads and railways catenary guarding 
has been adopted, while lace guarding is used for footpaths. 
The feeders commence by a junction with the underground 
cable near the Holywell Colliery, and a three-cored lead- 
covered pilot cable is also carried along the route. The work 
has been done by the British Insulated & Helsby Cables Ltd. 
The same Company has alsoferected a pole line from the 
Rising Sun pit to Backworth in the County of Northumber- 
land, in connection with the same mains system. The New- 
castle-on-Tyne Electric Supply Co. has also ordered a new 
12,000-volt feeder to run from the Newsham switchhouse to 
Seaton Delaval, a distance of 34 miles. The line is cf the 
same dimensions as the one mentioned above, and also carries 
lead-covered pilot and telephone cables slung from the caten- 


aries. Another important extension which is in prospect and © 


has just been placed on order, is a new 20,000-volt pole line 
from Carville power station to Burradon. This line is a 
three-phase supply with 0-1 sq. in. copper conductors, a pole 
line joining the underground cable at a point just outside 
Wallsend. The purpose of this pole line is to duplicate the 
existing supply. 

Music by Wireless.—A recent issue of the “ Electrical 
World " states that the method of reproducing by magnetic 
induction musical and vocal sounds in a pair of telephone 
receivers connected to a coil of wire held in the hands of the 
auditor, which was first publicly demonstrated at the Louisiana 
Purchase Exposition at St. Louis in 1904, is being revived as an 
amusement feature among a number of summer parks of the 
country. Entering the enclosure or building in which the 
“© wireless " 1s installed, the visitor is handed a basket con- 
taining a coil of wire, to which a head-receiver is connected, 
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On placing the receivers to his ears he hears accurately the 
telephoned phonographic selections of his favourite band or 
opera singer. The method employed in these amusement 


devices is to string round the outside of the room or building 


from 80 to 100 turns of wire, the ends of which are led out 
to & telephone transmitter in series with а strong battery of 
dry cells. А phonograph horn is directed into the telephone 
transmitter, and currents corresponding to the sound waves are 
set up in the large coil, which in turn induces a varying mag- 
netic field throughout the building. The small hand-loops con- 
nected to the telephone receivers then act as the secondaries of 
the air-core transformer or repeating coil thus produced. The 
I honograph attachment and transmitter may be located in a 
building at some distance from the wireless pavilion. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— | 


Mr. К. M. Faye-Hansen contributes an article on “‘ Voltage Drop 
of Transformers having a Poor Regulation.” 

At the Conference of the Municipal Tramways Association, held 
at Bradford this week, the presidential address was delivered by 
Mr. C. J. Spencer. An account of the proceedings, together with 
an abstract of a Paper on ‘ The First Decade of Municipal Tramway 
Working," by Alderman S. Flint, are given in another column. 

We conclude our abstract of the Paper on “ The Relations of 
Science to Industry and Commerce." read by Мг. В. Blair at the 
recent meeting of the British Association. An interesting discussion, 
of which we give an abstract, took place. ; 


We give an account of recent developments in the use of metal 
filament lamps for street lighting and other purposes. Several 
central station engineers have supplied us with particulars of the 
progress made in their districts, whilst some interesting information 
has also been obtained as to the use of metal lamps by the railway 
companies. 

The important subject of the electrification of the Melbourne 
suburban railways was advanced a stage by a declaration in the 
Victoria Legislative Assembly by Mr. Murray, the Premier, to the 
effect that there was no question now as to the electrification of these 
railways. That must come. The Railway Commission that was 


appointed to consider the general question of electrification was not |: 


to enquire into this particular matter, as sufficient information was 
available in Mr. Merz's report. (See. THE ELECTRICIAN for Sept. 18 
and 25 and Oct. 2, 1908). 

The Institute of Metals has reached à membership of 1.000, and 
has now been registered without the word “limited " by licence 
from the Board of Trade. | 

A proposal put before Weymouth Council by the Electric Lighting 
Committee to obtain powers for the construction of tramways in the 
borough, at an estimated cost of £27,000, has been withdrawn. 

- Another scheme is to be prepared. 

We give in another column an abstract of an interesting report by 
the British Commercial Attaché at Peking. 

It is announced that Mr. J. E. Kingsbury has joined the board of 
the Western Electric Co. 


An Indian company has been formed with a capital of £1,250,000 
to carry out the Bombay hydro-electric scheme. 

Ganz & Co. have secured the concession for the erection of elec- 
tricity and gas works at Constantinople. 


Keighley Council have decided to promote a bill to authorise the | 


running of railless trolley cars. - 

Loans for Electricity Supply.—Manchester Corporation have ap- 
plied for sanction to a loan of £30,000 for additional generating plant 
for Stuart-street station. 

Norwich Council have applied for sanction to a loan of £18,790 for 
extensions of the electricity works. 


Arbitration.—The arbitration proceedings between the Torquay 
Tramways Co. and Torquay Corporation to decide whether the latter 
have unreasonably withheld their consent to the reconstruction of 
certain surface-contact tramways on the overhead system, were con- 
cluded on Saturday. The arbitrator (Mr. Archibald Read) reserved 
his award. 


Directors’ Reports, d:c.— The report of the directors of the British 
Thomson-Houston Co. states that extensions and improvements of 
the main factory and the incandescent lamp factory have been made, 


and the company has exchanged licences with the Osram Lamp 
Works (Ltd.) of all its metal filament lamp patents. 


cent. for the previous year. 
-increase over those of the previous vear. 


. The Allgemeine Elektricitits Gesellschaft, Berlin, have declared a 
dividend of 14 per cent. for the year 1909-10, compared with 13 per 
Orders in hand show a considerable 


At the meeting of the Underground Electric Railways Co.of London 
on Wednesday Sir Edgar Speyer stated that the tube railways con. 
tinued to make steady progress, and there was a considerable 
decrease in expenses, due to the reduction of price of electric current. 


INSTITUTIONS AND SOCIETIES. 


Association of Mining Electrical Engineers.—In connection with 
the efforts which have recently been made to form in Scotland 
two branches of this Association—one for the East and the other for 
the West of Scotland—a representative meeting of those engaged in 
the application of electricity to mining was held in the Grosvenor 
Restaurant, Glasgow, on Saturday evening last. Mr. Н. W. Clothier 
(Newcastle-on-Tyne) presided, and was supported by Mr. J. Glynn 
Williams (Whitehaven), both gentlemen being present as a deputa- 


.tion from the General Council of the Association. After the chairman 


had explained the objects of the Association Mr. J. Glynn Williams 
read а communication from the President of the Association, Mr. Wm. 
Maurice, in, which the latter mentioned that every miner who was 
studying to qualify for the position of a mines inspector or colliery 
official would find it greatly to his advantage to join, and every 
acting colliery official ought to take advantage of the opportunity 
which the Association offered, even if he did so only on the ground 
of self-preservation. The following officials were then elected by the 
members of the West of Scotland branch present :—Chairman, Mr. 
Alexander Anderson (Motherwell). Vice-President, Mr. Matthew 
Brown (Dennyloanhead). Secretary, Mr. D. Martin (Glasgow). 
Treasurer, Mr. D. Landale Frew (Glasgow). Members of Council, 
Messrs. J. Thomson (Hamilton), W. Cairns (Glasgow), J. R. Benson 
(Dennyloanhead), С. W. Holman (Glasgow), Е. Anslow (Glasgow), 
Н. A. McGuffie (Glasgow), D. M. Mowat (Coatbridge). В. Edwards 
(Glasgow), J. C. McCallum (Kilmarnock), W. A. Wilson (Glasgow), 
R. Robertson (Stonehouse) and A. Power (Uddingston). In 
intimating that as the outcome of the meeting the membership 
of the Glasgow branch had been increased to upwards of 50, Mr. 
Williams called attention to the meeting which it was proposed to 
hold in Dunfermline on the 24th inst., with a view to forming & 
further branch in the east of Scotland. 


The Tramways and Light Railways Association.—The “Oficial 
Circular ” of this Association for September contains several matters 


‘relating to the work of the Association, an article оп ` Car Meters." 


and full translations of two reports submitted at the recent Inter- 
national Tramway Congress in Brussels on the same subject, giving 
the results obtained all over the Continent from the use of these 
instruments on tramcars; a table is also given showing the financial 


. results achieved in concise form. 


Manchester Section of the Institution of Electrical Engineers.—The 


committee of this section of the Institution of Electrical Engineers 


has decided to open the coming session with a conversazione, as It В 
felt that this will be the most convenient way for the incoming chair- 
man to meet the members of the local section, while it will also afford 
a suitable opportunity for members and friends to meet and discuss 
matters of interest. The conversazione will be held on Friday, 
October 14th, at the Manchester Whitworth Institute, Whitworth 
Park, Manchester, commencing at 7:30 p.m. After the reception by 
the chairman there will be instrumental and vocal music. and refresh- 
ments will be provided. Applications for tickets should be made to 
the honorary secretary, Mr. H. W. Wilson, or to members of the com- 
mittee. 


—Ó—— — — 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Septemter 23rd (to-day). 
MvxicIPAL TRAMWAYS ASSOCIATION. " 
10 a.m. Annual General Meeting in the Town Hall, Bradford. 
SATURDAY, September 24th. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. | — 
5:15 p.m. Reception at the Engineering Exhibition, ridin asd 
Lecture at 7:45 p.m. on “ Wireless Telegraphy, its Mari 
Importance," by G. Langler Bullocke. 


[RON AND STEEL INSTITUTE. 
Autumn Meeting at Buxton (Monday, September 26th to F vv 
"September 30th). Among the Papers to be read E The 
Electric Steel Refining," by Mr. D. F. Campbell ; ш uv 
Utilisation of Electric P wer in the Iron and Steel Industry, 
by Mr. J. J. E. Schuurman. 
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LAMPS. 
The BEST SELLING LINE in the TRADE. 


All Voltages 2 to 260. АІ! Candle Powers 1 to 1,000. Average Life over 2,000 hours. 


“OSRAM” Lamps are being extensively advertised throughout 
the country by all the most powerful methods of publicity. 


CONTRACTORS wishing to share in the resulting business 
should write at once for attractive Advertising Literature for 
circulation amongst buyers in their own districts. 


ASSOCIATE YOUR NAME WITH THE SALE OF " OSRAMS " 


— that's how to increase your business ! 


THE GENERAL ELECTRIC CO., Ltd. 


Head Office: 67, QUEEN VICTORIA STREET, LONDON, E.C. 
Telephones- London Wall No. 3600 (18 Lines).  Teiegrams—'' Electricity, London.” 


МАМСНЕЗТЕВЕ.............. Victoria Bridge. | DUBLIN .. .............. 16, St. Andrew St. 
Bronches:2 BIRMINGHAM ПИШИ 42, High St BELFAST а: 13, Queen St. 
ы GLASGOW ................ 71, Waterloo St. CARDIFF .............,.. Womanby St. 
-INEWCASTLE-ON-TYNE .... 30, Gallowgate. 
ALso лт PARIS, MADRID, MILAN, CAPETOWN, ano JOHANNESBURG, ETC., ETC- 
RECE TRABE MARK Works: LONDON, Witton, BIRMINGHAM, MANCHESTER. 
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MAZDA 
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PATENT! 


Lamps held by ап 
Stores, Electricians, 
Ironmongers, &c., 
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should be increased 


| to meet the constantly 


oo growing demand for 


Britain’s premier 
{ 
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metal filament Lamp, 
which only needs a 
trial to demonstrate 


oe uae MAZDA LAMP 


fo the user. 


The British 
THOMSON*HOUSTON 
Co. Lid.  Ruóby. 


WRITE FOR TERMS, &c, ТО THE NEAREST BRANCH OFFICE 


ADDRESS GIVEN BELOW. | 


THE BRITISH THOMSON-HOUSTON CO., LTD. 


Factories: RUGBY, ENGLAND. 


Present capacity of Lamp Works - - 2,500,000 per annum. 


BRANCHES :— | 
LONDON 35, Cannon Street, Е.С. MANCHESTER -—390, Cross Street. LEEDS- Greek Street Chambers. 
GLASGOW-91, Wellington Street. CARDIFF—Royal Chambers. BIRMINGHAM—115, Colmore ый | 
SHEFFIELD—41, Church Street. NEWCASTLE-ON-TYNE-—Collingwood Bldgs. MIDDLESBROUGH — Maritime Bldgs. 


FOREIGN DEPT.—83, Cannon Street, London, and at Rugby. | 
x | __ | а ные р ae | 
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THE USE OF METAL FILAMENT LAMPS FOR STREET 
LIGHTING AND IN RAILWAY WORKING. 


In former vears it has been our custom to enquire of supply 
engineers as to the results they have obtained from the use of 
metal filament lamps in their districts, when employed both 
for street. lighting and other purposes. The results of these 
enquiries have been satisfactory ; metal filament lamps, we 
have been told, are eminently suited for this purpose and 
afford a very efficient means of illuminating streets and dis- 
tricts where high-power Нате атс lamps would be out of place. 

This уеаг we have again made enquiry of a number of 
engineers who are emploving this tvpe of lamp for street 
lighting purposes and the answers are араш satisfactory, 
from the electrical point of view. А pleasing absence of 
detail is to be noticed. Many of our correspondents inform 
us that there is little to add to what they said last vear, nothing 
sensational having happened, but, оп the other hand, the 
employment of the metal filament lamp for street lighting is 
steadily increasing and both by its long life and efficiency this 
type of illuminant. is proving itself eminently suitable for the 
purpose. 

STREET LIGHTING. 

Turning to the actual replies we have received, one well- 
known engineer, who is for ever waging war against the claims 
of the gas companies, informs us that by the use of metal 
filament lamps, instead of gas, a saving ш running costs of 
£1,500 per annum has been effected, while the candle-power 


has at the same time been improved, and that his council have 


decided to spend £20,000 in converting the whole of the gas 
lamps in the borough for electric lighting. Great care has 
been taken so to arrange the lamps and reflectors that an even 
distribution of light between the posts is obtained, and the 
bright spot at the foot of the post, which is so often found in 
the case of gas, is thereby altogether avoided. 

Mr. А. C. Cramp, of Croydon, informs us that since the end 
of September, 1909, the number of metal filament lamps used 
for side street lighting in that borough has been increased 
from 265 to 330, while special street lighting mains have been 
also laid in certain streets, and that here some gas lamps are 
being replaced. For side-street lighting the unit is one 200- 
volt 77-watt lamp, which is fixed in a fitting¢with a specially 
designed reflector. "These lamps have given very satisfactorv 
results, an average life of nearly 3,000 hours being obtained. 

As showing the way in which metal filament lamps have 
replaced arc lamps, Mr. Cramb informs us that during the past 
vear he has scrapped 255 450-watt and 650-watt alternating 
enclosed arc lamps. These have been replaced bv lanterns 
having a large vitreous enamelled reflector and containing 
three 100-watt metal filament lamps. As approximately 
half of these are fixed on the tramway poles, the lampholders 
are provided with an anti-vibration holder. The average life 
obtained from these lamps so far is approximately 2,200 hours, 
but it is anticipated that this will be increased at the end 
of the year as many of the lamps are still running. Тһе 
main London to Brighton road, on the other hand, has flame 
arc lamps installed throughout the greater part of its length, 
and the remainder is illuminated bv Osram lamps. The centre 
part of the town is about to be changed to flame arc lamps. 
| Mr. бео, WILKINSON, of Harrogate, sends us some verv 
interesting information. He informs us that the cost of gas 
from the gas company to the Corporation, including everything 
except labour, cleaning and lighting, 13 17s. per lamp per 
annum, and the lamps are extinguished about 12:30 a.m. 
The electricity department have, nevertheless, received in- 
structions to change 500 gas lamps to electricity. They will be 
able to provide a better light, furnished by means of metal fila- 
ment lamps, at an actual cost to the Corporation of 115. 21d., 
including lamp renewals and evervthing except cleaning and 
lighting, or a reduction on the former price of 33} per cent. 
There will be some saving also in the cleaning, as electric 
light does not coat the glass with a smoky film as does gas; 
furthermore, in most of the lanterns there will be no glazing, 


excepting in the nature of a reflector over the lamp itself. The 
Corporation are paying the electricity department 17s. per 
annum, the same price as to the gas company excepting that 
the 17s. per post for electric lighting includes lamp renewals, 
and the difference in the actual cost and the amount received 
will pav for the cost of the conversion in a very few years. The 


500 new electric lamps referred to are to be located in positions 


where there are already low-pressure electric mains, and the 
estimated cost of fitting the existing gas lamps complete is £800. 
With regard to photometric tests, Mr. Wilkinson has made 
some interesting investigations in the streets of Harrogate. 
Two separate tests were taken on the metal filament lamps 
and on anf“ alleged " 60 с.р. gas mantle, These were taken 
at random in the street with the following results : The metal 
filament lamp gave actually 54-5 c.p., while the gas mantle 
actually gave only 25-3 c.p. А month later the metal filament 
lamp gave 54-6 c.p., while candle power of the gas mantle had 
increased to 36-1 c.p. The gas mantle had, Mr. Wilkinson 
remarks, evidently been changed during the interval. These 
tests were made on posts and lanterns of exactly the same type, 
one carrving the latest form of gas mantle aud the other a 
tungsten filament lamp. It will be seen, therefore, that, as Mr. 
Wilkinson points out, the electric lamp gives a very much better 
illumination than does the gas mantle. The photometric tests 
were taken with a Haydn Harrison portable photometer. The 
tests were all taken at one angle, and the posts were of the 
same height. | | | 
Mr. CHRISTIE, of Brighton, informs us that he now has got 
1,834 old gas lamps converted and connected to the network in 
such side streets which are not of sufficient importance to 
justify arc lighting. When electricity was first emploved for 
this purpose, the lighting consisted of two 8 c.p., two 16 c.p., 
or two 32 c.p. carbon filament lamps. When meta! filament 
lamps first came in, where these posts were situated in the 
230-volt area, the holders were arranged to take two of these 


| lamps working at a pressure of 115 volts in series. During the 
| past year, however, the whole of these posts have been altered 


to а single point on the 230-volt svstem, so that high voltage 
metal filament lamps in units of 32, 50, or 100 c.p. can be 
emploved. | 

Mr. Christie's experience with the leading makes of these 
lamps is that they are steadily improving, both as regards 
efficiency and life, and in many cases individual lamps are 
actually burning for upwards of 5,000 hours without any 
apparent diminution in the candle power. The average life 
of the best makes of these lamps, however, is, he considers, 
not so good as 16 might be, and he thinks the high efficiency 
of a little over 1 watt per candle-power might be sacrificed to 
a small extent with advantage both to the lamp making 
industry and to the user if a longer life could be assured. 

The economies which the consumer has been able to effect 
in his electricity bill by their use have been so great that it 
does not appear that he would grudge paying the supply 
undertaking a little more if he could prolong the life of his 
lamps, and thus reduce the cost of renewals. Mr. Christie 
considers few users would object to 14 watts per candle-power 
as a standard, and the extra 0-3 or 0-4 watts would give the 
makers a wider margin to work on, which, in time, should 
tend to reduce the cost of manufacture. 

Мг. H. D. Munro, of Exeter, informs us that he has 
now some 500 metal filament lamps in Exeter in use for 
street lighting. These have been working for some three 
years, as Exeter was among the first stations in the country to 
adopt them. The supply being at 100 volts, no trouble 
whatever has been found from vibration effects, although 
100 c.p. lamps are attached to the tramway poles, and 
no special anti-vibration fittings have had to be used. An 
average life of more than 2,500 hours is obtained for the whole of 
these lamps, and experience goes to show that a better average 
light than is obtainable from low-pressure gas mantles can be 
given by electric metal filament lamps at a cheaper rate with- 
out unduly cutting the price of the supply. The introduction 
of this large amount of street lighting, Mr. Munro continues, 
has undoubtedly improved the estimation in which electricity 
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is held by the public, and private consumers have noticeably 
increased in consequence. The general adoption of metal 
filament lamps has, of course, cut into the revenue, and will 
continue to do so as the smaller size lamps are taken up, but 
he finds that the increasing popularity of the light has prac- 
tically made up the loss occasioned by the great economy of 
the metal lamps. 


Mr. C. А. Г. Prusmann, of Swansea, informs us that during 
the past 12 months he has every reason to believe, both from 


an illumination and financial point of view, his Council have been - 


very well satisfied with street lighting carried out by means of 
metal filament lamps. He further adds that he has received 
instructions to replace existing gas lighting by means of metal 
filament lamps in those streets where distributing cables are 
already laid. =! | | 

À large amount of gas lighting has been replaced during the 
past 12 months in the main thoroughfares by means of arc 
lighting, and he anticipates a considerable increase in the near 
future in electric street lighting both by means of arc and metal 
filament lamps. Не is strongly of opinion that the introduc- 
tion of metal Alanine lamps has had a beneficial effect on 
the general working of the station. At the present moment 
there appears to be no reason why this effect should not con- 
tinue in the future. 

Mr. A. ОтммАаск, of Swindon, gives us the following inform- 
ation regarding the metal filament lamps at use in Swindon. 
Since March, 1908, the following is а record of lamps that have 
failed :— 


Between 0 and 110 һоитз........................ 27 lamps 
үз р 200. .84 нео 3. ,, 
i 9 200 „ 500 » 61 ” 
" BOO: jy 1,000 - де ченек нурда 59, 
- 1:000. 2,000. т пелена 76 „, 
С 2.000 44 9,000. y ns rer nes 62 ,, 
4, 3,000 „ 5000 „Шр... 45 , 


There are a number of lamps which have burnt over 5,000 
hours and are still burning. The average life of the lamps 
has been 1,534 hours. 

Mr. H. Cameron, of Penarth, informs us that since last 
October he has increased the number of metal filament lamps 
that he is using for street lighting to a small extent. The 
life of these lamps is still satisfactory, and he has at present 
at work three lamps which have already been burning over 
6,000 hours. The average life, however, appears to be between 
1,500 and 2,000 hours. Very few carbon lamps are now being 
supplied by his Company, their place having been almost 
wholly taken by 55-watt metal filament lamps. 

‚ Орімомѕ FROM RAILWAY ENGINEERS. 


Next to electricity supply authorities it may be said that 
those most intimately connected with the use of metal fila- 
ment lamps for all purposes are the railway companies. Such 
concerns have a great variety of places to light—offices, stations, 
goods yards, running sheds and even the trains themselves, 
so that the experience railway electrical engineers have obtained 
with metal filament lamps should be of very great value. 
Such experience is, however, of slow growth, and although 
many railway engineers have informed us that they have 
replaced carbon by metal filament lamps practically all over 
their systems and that the new lamps seem to do their work 
very well, yet it is too early for them to give us the informa- 
tion we require in any great detail. 

The CALEDONIAN RAILWAY are using these lamps for the 
lighting of railway stations, goods yards, shops and running 
sheds; the LANCASHIRE & YORKSHIRE RAILWAY are using them 
for the lighting of the first-class carriages on their system, and 
also largely for general lighting instead of arc lamps. In 
fact, it would seem, we are informed, that these lamps will 
supplant the arc lamp very largely, if not entirely, in railway 
working. The Sourn Eastern & CHaTHAM RAILWAY are 
also using this type of lamp extensively for the lighting of 
station platforms, and offices, goods yards and houses. 

Again, Мг. Vincent L. Raven, chief mechanical engineer 
of the North-Eastern Railway, informs us that metal filament 
lamps are largely being used on that system in connection with 
ordinary office lighting, suburban station platform and siding 


lighting, hotel lighting, loco., carriage and wagon works light- 
ing and signal cabin lighting. The platforms of large stations 
where electricity is used are lighted by arc lamps, as are the 
goods yards and running sheds. The North-Eastern Railway 


have not found metal filament lamps suitable for such places - 


for general illumination. Their experience of metal filament 
lamps, for the places where they are in use, is, however, now 
very favourable since improvements in the life of filaments 
have been made, and the lamps have been available for the 
higher pressures without alterations to the wiring. The 
advent of the low candle power, high-pressure lamp, has, Mr. 
Raven considers, also considerably increased the utility of the 
metal filament lamp. The saving in consumption is very 
considerable, and even with the high prices now obtaining, 
the use of metal filament lamps is more economical than the 
carbon filament lamp at about one-fifth the price of the metal 
filament lamp. The economy, of course, is greatest at the 
places where the price of energv is high. 


Мг. Н. W. FinTH, Electrical Engineer of the Great Eastern 
Railway, tells us that this Company have several thousand 
tungsten and tantalum lamps in service under various condi- 
tions, as regards vibration and rough usage. The results 
obtained as far as the actual average life of lamp is concerned 
have been highly satisfactory, the burning life usually amount- 
ing to some 1,500 hours. Considerable use has been made of 
100 c.p. and 200 c.p. tungsten lamps for the displacement of 
high power incandescent gas in goods and shunting yards. Аз 
a rule there has been no need to fit these lamps with spring 
suspensions, but this precaution has been taken in places 
where pronounced vibration obtains. Enclosed and open type 
arc lamps are also being displaced with satisfactory results 
from the economical point of view by metal lamps in positions 
where head room is limited— for instance under station awnings 
and so forth—and where the distribution of light can be much 
improved by increasing the number of units. At busy goods 
yards where carboning of lamps is difficult and expensive 
owing to the heavy van traffic in the roadways, considerable 
economy can be effected over arc lighting (if conditions as 
regards distribution of light, &c., are not unfavourable) by the 
installation of metal lamps. Tungsten lamps in small units 
are successfully employed at certain stations, advantage being 
taken of the alternating system of distribution to step down the 
lamp voltage to 55 volts. At country stations beyond the 
reach of a distribution system supplied from a central source, 
the low-voltage wire lamp is being used in conjunction with 
paraffin electric generating sets and batteries. The first plant 
of this kind on the Company’s system will be running shortly, 
and it is anticipated that this method will prove more economical 
for isolated stations than any other system of illumination, 
while the capital cost will be quite moderate when it is remem- 
bered that even at small country stations the lighting load 
factor is comparatively high. 


On the Тсве КАПМАУЗ, too, metal filament lamps are 
being extensively used, and in this connection we may deal 
with the experience of Mr. E. P. Grove, of the Central London 
Railway. Mr. Grove points out that in considering the use 
of metal filament lamps, probably the point which most con- 
cerns engineers of railway companies generating their own 
electricity is the price at which [they are [to estimate the 
current used for lighting purposes. . In the case of the Central 
London Railway about 16 per cent. of the output from the 
power house is for lighting purposes, and were this to be reduced 
by 50 per cent. by the use of metal filament lamps the load 
factor would not be improved, while the load would become 
more variable by reducing the steadiest portion of it. This, 
therefore, would not tend towards economy in the power house, 
while, in the case of the Central London, at any rate, capital 
charges have not to be taken into consideration, as these are 
now practically fixed whatever the output. Really, then, 
the only saving made by reducing the current consumption 
would be in coal, and possibly very slightly in oil and water 
and small stores. Sub-station charges would not be reduced 
by the change, but the cost per unit would rather be increased ; 
thus no allowance is made for sub-station charges, 80 that , 
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when arriving at the total cost of lighting by the two systems, 
carbon and metal filament lamps, the coal cost only is considered. 
In the case of the Central London this would be about 0-215d. 
per unit delivered at the lamp terminals. 

With the present price of metal filament lamps and a 5 per 
cent. increase on this price, due to requiring the lamps for 
series burning, the saving is questionable, as from experience 
obtained so far on the Central London Railway the life of the 
metal filament lamp is considerably below that of the carbon 
filament lamp using, say, about 4 to 4-5 watts per candle. 

Recently the lamp bill on the Central London was con- 
siderably reduced by specifying lamps of medium, if not low, 
efficiency, and this without increasing the cost of lighting. 

In the case of the Central London the lighting nearly all 
consists of either five 110-volt, four 135-volt or two 275-volt 
lamps in series, on a 550-volt continuous-current system, and 
the standby lighting is supplied from batteries. То alter this 
to a lower voltage continuous-current system would, of course, 
be out of the question. To alter it to an alternating-current 
low-tension system with transformers at the sub-stations 
would mean some other provision for a standby. 

Suitable terms from a public electric supply company could 
hardly be obtained for merely standby energy in the case of 
momentary failure, with the prospect of having to take on 
300 kw. or 400 kw. of lighting load at any moment without 
warning, possibly at the time of their peak, besides the fact 
that an alternating-current standby is not feasible at all points 
of the Central London svstem. 

An alternative to this is a standby in the form of a few 
lamps supplied by a public supply company and kept always 
in use, for which, no doubt, reasonable terms could be arranged. 

The question then arises as to whether this 1з as satisfactory 
as the present battery standby, which is capable of taking 
care of the whole of the lighting, including the arcs. Except 
for this feature, with 100-volt metal filament lamps, possibly 
even at the lower candle-power, Mr. Grove thinks it quite 
likely that these would show an all-round economy, provided 
the lamps did not have to be run in series, and he is about to 
make some tests in this direction. 

As far as regulation of voltage is concerned, Mr. Grove does 
not think that has much effect in this case, as he is sure the 
regulation on the Central London is better than on many of 
the public electricity supply companies’ mains, judging from 
the reports which have reached him from friends who have 
given up metal lamps on account of the enormous Variation 
which they have experienced in the voltage of their supply 
mains. 

With regard to the lighting of trains, some tests have been 
made in this direction, but these are not completed. As far 
аз they have gone they have been in favour of the carbon 
filament lamps on account of the much longer life. These 
tests are being made with 110-volt lamps run five т series. 

Tests are also being made as regards the use of the new 
lamp for sign lighting where the metal filament lamp has an 
advantage quite irrespective of its economy in current con- 
sumption, due to the fact that it dissipates so much less heat, 
than do carbon filament lamps when boxed up, which have 
a comparatively short life. 

As compared with are lighting, Mr. Grove considers there 
does appear to be some economy by the use of high candle- 
power metal filament lamps with suitable shades, due not to 
the fact that there is a reduction in the current per candle- 
power but to the fact that it is possible to use less total candle- 
power with metal filament lamps on account of the better 
distribution as compared with are lighting. It is very ques- 
tionable, however, whether the general appearance 13 as 
cheerful or as satisfactory from the public point of view. 


As regards the District & Гохрох Evectric RAILWAYS, 
Mr. A. R. Cooper, engineer, informs us that the arc lamps 
are being replaced at the lower stations of the tube, and 
the majority of the arc lamps at top stations, bv metal 
filament lamps of 100 с.р. in connection with the replace- 
ment of carbon by metal lamps. Further the Eastern Joint 
and Whitechapel and Bow statiouis, as well as several stations 


on the District Railway, have also been lighted with metal 
filament lamps. The question of voltage supply is, Mr. Cooper 
thinks, one of importance, and it has been decided to 
adopt that of 60 volts throughout the svstem, except at the 
general offices, where, in view of the more delicate handling 
and the absence of vibration, а 100-volt circuit has been 
arranged for. А feature of the installation— particularly so 
far as the large units are concerned—has been the obtaining 
of reflected light, or more correctly the keeping out of direct 
vision of the lamps themselves, by large shades, frosting of 
the bottom portion of the lamp bulb, and other means. Mr. 
Cooper states that the saving пи current consumption, езре- 
cially so far as the are lamps are concerned, has been con- 
siderable. On test тапу lamps show a life of 5,000 hours. 

There is much to be said, Mr. Cooper thinks, for arc light- 
ing in vards or at stations where thev can be placed at a 
sufficient height to get an equal diffusion of light. On the 
tube railways, however, the arc lamps could only be fixed 
11 ft. above the platforms. 

Мг. В. P. Brousson, of the Grrat NORTHERN & City 
ВАНМАУ. informs us that metal filament lamps have been 
used on the Great Northern & City Railway for train and 
station lighting for the past two years with very good results, 
both from the financial and illuminating points of view. The 
lamps used for train lighting have an efficiency of 1-7 watts 
per candle, and an average life of 2,000 hours has been obtained, 
which compares favourably with the 800 hours of useful life 
obtained from carbon filament lamps. The lamps used for 
station lighting have an efficiency of 2-2 watts per candle, and 
the average life is from 4,000 to 5,000 hours as compared with 
1.000 to 1,200 hours of the carbon lamp previously used ; а 
considerable number of lamps (about 10 per cent.) have given 
a life of from 8,000 to 10,000 hours. 

The above lamps are run five in series on a 550-volt traction 
circuit, but in all cases lamps rated for a pressure 10 per cent. 
above that of the declared pressure have been used, 7.е., five 
120-volt lamps are used on a 550-volt circuit, as this can 
be done without materiallv affecting the illuminating power 
of the lamp. Undoubtedly, he thinks. the long burning hours 
are largely due to this precaution. 

From the point of view of illumination, Mr. Brousson finds 
the metal filament lamp is unquestionably an improvement 
on the carbon lamp due to its whiter light: moreover the 
fluctuations in pressure, which exist on a traction circuit, are 
not so perceptible with metal filament lamps. In addition to 
tantalum lamps, several small experiments have also been 
made with tungsten filament lamps, but not with satisfactory 
results. The longest life that was obtained from these tests 
was 400 hours. This result is no doubt due to the filaments 
not being mechanically strong enough to withstand the vibra- 
tion which exists on an underground railway. At the present 
moment a more extensive trial of tungsten lamps 18 being 
made. The platform are lighting (5-ampere enclosed continu- 
ous-current lamps) at one of the underground stations has 
been recently replaced by high candle-power drawn tungsten 
metal filament lamps. Each arc lamp has been replaced by two 
100 c.p. metal filament lamps. The better light distribution 
has led to a distinct improvement in the general illumination 
of the station. 

Mr. Brousson has noticed an interesting point 1n connection 
with the train lighting, viz.. in cold weather the metal filament 
lamps are more liable to fail than at normal temperatures. 

From the above opinions on the working of the metal 
filament lamps, taken from the experience of those who have 
them operating under a number of varving conditions, it would 
seem that the initial stage in its development has now been 
passed. Though its average life is not perhaps so long as that 
of the carbon lamp, yet individual members of the tribe hold 
out well. There is no doubt about its efficiency, and the only 
thing that seems to be required is that it should be a little 
cheaper. This will doubtless come in time. Meanwhile we 
may congratulate ourselves on the fact that far from the metal 
filament lamp causing the disruption of the electrical industry, 
it has enabled the industry to extend its borders, | 
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MAKERS OF METAL FILAMENT 


SOME NOTES FROM 
| LAMPS. 


In the following article we give some of the experiences of metal 
filament lamp makers during the year. They are rather meagre, 
for it is evident that the makers have very little to tell us, except 
that they are making and selling the lamps at a great rate. This is 
satisfactory as far as it goes, but does not provide us with very much 
to ғау on the subject. 


THE OsRAM Lamp. 

_ The General Electric Co., however, send us a brief history of the 
“ Osram” lamp, from which it appears that it was commercially 
introduced to the English market in the early part of 1907. It was 
then only possible to make it for use on circuits whose pressure 
did not exceed 120 volts and of candle power not over 50 This 
necessitated the lamps being restricted to low-voltage circuits, except 
in instances where they could be run two in series on high-voltage 
mains. For house and shop lighting a 50 c.p. lamp was sometimes 
found to provide too high an illumination. 

The huge factory that has recently been erected at Hammersmith 
for the manufacture of Osram lamps is now employing over 1,100 
hands, so that it is evident rapid progress has been made ; and, after 
various stages of improvement, lamps suitable for burning on pres- 
sures not exceeding 260 volts are now being produced. The company 
have also been successful in making lamps suitable for pressures up 
to 135 volts in 16 с.р. and lamps suitable for pressures up to 200 to 
260 volts as low as 25 с.р. This has enabled the Osram lamp to be 
used in practically any building where the old form of carbon lamp 
has already been at work. It might be of interest to point out that 
the Osram lamp has now been brought to such a stage of perfection 
that the current consumption is only approximately 1 watt per 
candle-power, which is about 75 per cent. less than that taken by 
carbon filament lamps—in other words, an Osram lamp only takes 
approximately one-quarter of the current of a carbon filament lamp. 

The Osram lamp, it is claimed, is unaffected by vibration, and 
these lamps have been used for a considerable time in all the leading 
railways in England as well as in the colonies. Also in many instances 
Osram lamps have been used, with great success, fitted in clusters 
on fittings suspended from tramway poles. "They are in use for street 
lighting at Hampstead, Hammersmith, Marylebone, Wimbledon, 
Canterbury, Exeter, Acton and many other towns, no complaint 
being received from these places that they do their work inefficiently. 
The great efficiency and the long life of the lamps have, in fact, enabled 
the Corporation authorities, we are informed, to compete successf ully 
with gas, and in most instances the corporations are able to show 
a great saving in yearly cost after receiving an increased illumination. 
The life is three or four times as great as that obtained from carbon 
lamps. i 

Amongst recent installations where Osram lamps have been utilised 
mention may be made of the Maida Vale Skating Rink, the London 
Hippodrome, the People’s Palace (Mile End), the Empire (Leicester- 
square), the Theatre Royal (Hanley), Stoneleigh Abbey, Cobham 
Hall, the leading London stores (Messrs. Warings, Harrods, Self- 
ridges, &c.), certain sections of the Houses of Parliament, the Law 
Courts, Wormwood Scrubbs Prison, as well as most of the leading 
hospitals, asylums and many churches and other places of worship. 

The English factory of the Osram lamps has, we may mention, 
already proved too small for these requirements, and rapid extensions 
are being made to cope with the demand. Osram lamps can now be 
had in all sizes from } c.p. to 1,000 c.p. The 400, 600 and 1,000 c.p. 
lamps have quite taken the place of the old arc lamps in many instances. 


A “ TANTALUM " ADVERTISING CAMPAIGN. 

Though all readers of THE ELECTRICIAN are, of course, convinced 
of the benefits obtainable from the use of metal filament lamps, there 
are others of the inhabitants of these isles who are living in outer 
darkness from this point of view. То change this state of things а 
vigorous advertising campaign is necessary, The advantage of metal 
filament lamps must be blazed forth from hoardings, railway carriages, 
roofs, '* front pages," and any other places which come immediately 
under the notice of the general public. Messrs. Siemens. Bros. 
Dvnamo Works have heartily undertaken this spade work. E: Tan- 
talum ” lamp advertising has, in fact, always been distinctive and 
effective. Contractors and the trade generally will doubtless be glad 
to hear that this year Messrs. Siemens Brothers Dynamo Works have 
arranged for a wider and more comprehensive scheme than in the 
past. _ In addition to their usually large scheme of trade paper adver- 
tising, some newspapers will also be included. № е reproduce here- 
with (Fig. 1) an illustration of the new design of a Tantalum lamp 
show card. The design is one of the `` Satisfied Consumer ”’ series, 
and is a follow-on to that well-known poster, * My Electric Light Bill 


Halved." It is of small size, 12 in. by 9 in., printed in five colours, 
with the main features embossed, the lettering being glazed to make 
it stand out very prominently. Posters of the same design— 
80 in. by 60 in. and also 120 in. by 80 in.—will be supplied to any 
person who has a suitable space for displaying them about his 
premises. | 

The same firm are also supplying a five-coloured card giving reduced 
facsimiles of all the types of literature which they overprint in quan- 
tities with the contractor's name and addresses free of charge. These 
include post-cards and three or four types of adhesive labels 
for attaching to correspondence. We should like particularly to 


draw attention to the picture post-cards. These are all printed with 
thesame design, while 


on the back the con- 
tractors name and 
address can be over- 
printed, so that they 
may be used as corres- 
pondence cards. The 
adhesive labels are 
well-known and 
widely used, the latest 
production of the firm 
in this direction being 
a *sticky-back" in the 
shape of a “ Tanta- 
lum" lamp, which has 
been lithographed in 
colours and on which 
the words “ Use 
‘Tantalum’ Lamps” 
appear. By fixing 
these to all outward 
correspondence con- 
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tractors can obtain 
an effective method 


of advertising “ Tan- 
talum " lamps. А 
reprint of the well- 
known Hassalldesign, 
the “ Brilliant Pas- 
sage” stamp, has been 
obtained, and these will again be supplied during the forthcoming 
season. А reprint has also been obtained of the Dalston Works 
adhesive labels, and these will also be supplied to all who desire to 
attach them to their correspondence. 

With reference to “ Tube” railway advertising, a very wide scheme 
has been arranged. Many people have noticed the present card 
in the trains which states “ Watch this Space for ‘ Tantalum’ Lamps,” 
and there are thousands of people who are on the look-out for the 
design which is to appear in the space indicated. Large posters are 
also appearing on the majority of the London tube and railway 
stations. We think such an extensive scheme of railway advertising 

|. must reach 
many people 
who are actuall y 
using electricity 
às an illuminant. 
In ee 
with poster ad- 
vertising, Messrs. 
Siemens. Bros. 
have arranged à 
very extensive 
programme, and 
posters will ap- 
pear on man 
hoardings in 
the large pro- 
ЖА vincial towns, 
E whilst in 
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a representative 
In conjunction with these large schemes of general adver- 
tising to the public, there are also several special schemes by means 
which consumers will be approached direct. Although the sales of 

Tantalum " lamps have been steadily increasing during the 

year, yet under such a wide publicity campaign they must be still 
further increased. Messrs. Siemens suggest ‘that all contractors 
should take advantage of these generous offers, and we o: 
permitted to suggest that this very enterprising firm shoul be | : ч 


ported іп their campaign in favour of a wider use of eleetrie ШШ 
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Our illustrations (Figs. 2 and 3) show “ Tantalum " lamp fittings 
of two kinds, from which it will be seen artistic design is combined 
with general utility. It may also be of interest to mention that the 
filament used in * Tantalum " lamps is stronger than mild steel of 
the same gauge. With regard to recent installations, ‘ Tantalum " 
lamps are now being employed for the lighting of many of the City 
& South London Railway's carriages, and the complete change-cver 
to the new lamps is being undertaken as quickly as possible. 
| Messrs. Siemens also 
inform us that they have 
scored a notable success 
with their drawn tungsten 
‘“Onewatt”’ lamps. These 
have in many cases dis- 
placed gas, a state of 
things which is not sur- 


strength and that they 
only consume 100 watts. 

As regards the lamps 
themselves, ** Tantalum” 
are now being made in all 
candle-powers from 5 to 
50 and for all voltages be- 
tween 20 and 250. They 
are made in several differ- 
ent types, including can- 
dle, tubular and focus 
lamps. The “ Onewatt," 
besides being specially de- 
signed for use with bat- 
teries—that is, for burning 
on voltages from +4 to 8 
volts and in candle- powers 
from 3 to 6—1, of course, made in moderate sizes of 10 c.p. and 
16 c.p., and in the large sizes of 100 c.p. 


Fic. 3.— LANTERN FOR 100-waTT 
* ONEWATT " LAMP. 


B.T.-H. EXPERIENCE. 


Anyone who has followed the development of the electric 
lamp from its inception until the present time will have noticed 
that the changes and improvements, though few, have been 
of a very important and dis- 
tinctive nature. Doubtless 
this shows that we may still 
expect substantial improve- 
ments. 

The last few years have 
witnessed what is undoubt- 
edly the greatest advance 
ever made in electric lamps. 
and it may be said that the 
metal filament brought about 
the dawn of a new era 
in lighting. Certainly the | 
`“ Mazda" lamp manufac- | 
tured by the British Thom- 
son-Houston Co. is an excel. Y 
lent representative of the 
new type of lamp which is 
now becoming so deservedly 
popular. 

The problems involved in £ 
the metal filament have been ~~ 
exceptionally difficult, and | 
it may be said that the 
essence of inventive genius |. 
and modern manufacturing б 
skill available to the large | 
lamp manufacturers of the 
world has been recently con- |” 
centrated upon the difficul- ~~ 
ties involved. We need ~~ 
scarcely remind our readers 
that the mere manufacture MR 
of the filament itself is a very 
difficult matter when it is con- 
sidered how exceedingly fine 
is the wire employed. Owing 
to the fineness of this wire 
and the refractory nature of 


the materials, there has been great difficulty in making filaments 


` of sufficient strength to withstand everyday use. Experience, however, 
has shown the 


has become st 
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Fic. 4.—50 с.р. “Mazpa” LAMP. 


ronger as time has gone on. Certainly one of the 


prising considering their 
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| be overlooked. The Electrical Co., in fact, have 


way to surmount these difficulties, so that the filament 


most remarkable achievements is the drawing of such filaments instead 
of the use of sintering processes, ‘The '* Mazda” lamp is onc of those 
in which a drawn filament is used, and we think we are right in saying 
that the British Thomson- Houston Co. were the first to place such a 
filament upon the market. 

To their many advantages of convenience, safety, adaptability, 
low maintenance cost, cleanliness and reliability, Mazda metal fila- 
ment electric lamps have added a threefold improvement in effi- 
ciency. In addition to saving over 70 per cent. in current con- 
sumption, they give а most agreeable and attractive light, approaching 
to sunlight in its clearness, whiteness and healthfulness. J 

With all its many advantages its true economy, its long useful life 
and inexpensiveness, it cannot be denied that the Mazda lamp is one 
of the most efficient and best forms of lamp to use wherever arti- 
ficial illumination is required, whether in the home, factory or work- 
shop. 

SOME EXPERIENCES WITH '* ÁEGMA " Lamps. 


The Electrical Co. inform us that their lamps are now being 
pushed forward for street lighting purposes, and are being used at 


| 
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many towns in the United Kingdom, amongst which we may mention 
Barnsley, Brighton, Barnes, Colchester, Gillingham, Gravesend, 
Portsmouth, &c. Excellent results are being reported. At.Colchester 
there are 250 fittings which contain two 210-volt 
lamps burning in perallel. The life of the lamps 
at this town has given, we understand, every 
satisfaction. 

At Eccles some 300 50 c.p. lamps have been in 
use for the past 15 months, burning approxi- 
mately 3,800 hours per post. An average life of 
nearly 2.000 hours has been obtained at this town. 
though the voltage is 200 alternating. 

Barnsley also report, we understand, verv 
satisfactory results, although at the moment no 
actual figures are obtainable; but the lamps 
installed have burnt well over 1,000 hours, and 
most of them are still in service. 

The all-important point of delivery must not 


made arrangements this year for carrying a huge 
stock of lamps in London, and with this stock 
in London end with the works behind them 
turning out 30,000 lamps per day, they can with 
assurance guarantee immediate despetch, not 
only in September, but throughout the whole 
season. The works have been extended con- 
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siderably, and are now said to be ‘one of the largest in the | out to twice the usual width at its base. Such a saving of space is 
world, having a daily output of between 25.000 and 30,000 metal | effected by this arrangement that a 25 с.р. 200-volt lamp is mounted 
lamps. in а bulb very little larger than a 16 c.p. carbon lamp of equal voltage. 

х Mr. Horvath has also patented the “ Metaflect " 


filament lamp and reflector. The tubular lamp is 
fitted with a special cap having ventilated holes, 
It is made suitable for pressures up to 55 volts 
and į the lamps are grouped in series for 
running on high voltages. The reflector consists 
of а flattened oval glass bulb, one side of which 
is silvered, and which cannot easily tarnish or 
oxidise, the actual shape of the reflecting surface 
being a special feature of thislamp. — Whilst distri- 
buting a good general light at a wide angle, it 
also gives out a concentrated light of high value; 
in other words, 60 c.p. may te obtained 
from а 12е.р. lamp in a concentrated beam. 
Another advantage consists in being able to 


Fic. 9. —GaArswonTuy's RErLEcron Firrixe. 


direct the light to any desired spot merely by 
turning the reflector round in the lamp gallery: 
The accompanying illustrations show two cheap 
forms of fittings suitable for use with these lamps. 
That in Fig. 8 consists of a thin tube with four 
short arms on to which the * Metaflects” are 
attached. This can be fixed into the corners of 
shop windows and similar positions. Fig. 9 shows 
a ceiling fitting with arms set at an angle so that 
the light is well distributed over a large area. 
When this is realised it is readily understood 
what enormous possibilities this lamp has forshop 
lighting, show-cases, concealed lighting and many 
similar purposes. 

The sale of these lamps and the “ Mascots” is 
in the hinds of Messrs. Galsworthy, 15 and 16, 
Newman-street, London. 


^ The candle lamp, shown in Fig. 6,is a new addition to their list. 
These lamps are made in 5, 10 or 16 c.p. for pressures varying from 
20 to 130 volts. 

“ LEUCONIUM” Lamps. 

The “ Leuconium " lamps, which are manufactured by the Stearn 
Electric Lamp Co., are made in all shapes and candle-powers. 
Special mention may be made of the low candle-power high-voltage 
lamps which are a speciality of this Company's manufacture. These 
аге supplied in three candle-powers (16, 18 and 22), and are suitable fo: 
burning on all voltages up to 250. "The ordinary metal filament 
lamps for the usual voltages and candle-powers are also supplied. 
Mention may also be made of the " Leuconium " cluster lamp, made a | | | I 
up of five tubular units containing one or two filaments, according to Che Imperial Lamp \\ orks, of Brimsdown, are now making — 
the voltage. These are connected in series, and the tubes can be tungsten lamps, which are, it is claimed, second to none in strength, 
renewed at a very small cost, thus effecting a great economy over | Teliability and efficiency. They сап be supplied with either Кер 
the usual method, where if one filament breaks the whole lamp shaped, round or candle-shaped bulbs, suitable for burning on all 


Fig. 7, —SrREET Ligutixe FITTING AT COLCHESTER. 
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ee pressures up to 260 volts and in candle-powers from 9 to 900. 
* Mascot’ METAL FILAMENT Lamps. tr : 
One of the greatest difficulties with which all manufacturers of METALIK " Lamps. 
metal filament lamps are faced 13 the spacing of the many filaments The “ Metalik " lamps made by Messrs. G. M. Boddy & Co. have 


which must recessarily be used for high-voltage lamps. When it is 
realised that for metal lamps five times the length of filament must be 
used as for carbon lamps of equivalent voltage the reason why such | 
large and unsightly bulbs were at first used in the making of these | 
lamps becomes evident. The size of the bulbs was strongly objected | 
to by the consumer, so makers were obliged to reduce the size, and 

this entailed the placing of filaments closer together. However, as 

is so often the case, сре difficulty was overcome only to encounter 


also been receiving an extended application during the past year. 
They are now in use for street lighting in both St. Paul's Churchyard 
and Queen Victoria-street, while, as examples of places where they 
are being used for other purposes, we may mention Messrs. Pawson 
& Leafs works and ** The Times ” office. 


another. It is generally admitted that the chief cause of failure with 
the high-voltage lamp is caused by the short-circuiting of the fila- 
ments, which creep together when burning, thereby cutting out 
whole sections and over-running the remainder of the lamp, thus con- 
siderably shortening the life. To overcome these difficulties Mr. 
Hervath.of Southfields, hes designed the * Mascot "' lamp. By an 
cntircly new arrangement of filaments, for which he has been granted 
a patent, it is now, he claims, practically impossible for the fila- 
ments to be drawn one to the other. They are arranged on a double 
frame in two rows, спе circle of filaments being placed directly 
inside a larger or outer circle, thus enabling each filament to be spread | 


Earth Wires to Telephone Lightning Arresters. —The 
" Electrical World " states that it has recently been decided 
in the Courts that it is negligence for a telephone company to 
fail to have its lightning arresters equipped with earth wires. 
The plaintiff was using his telephone in the ordinary manner 
when lightning struck the instrument and inflicted injuries 
lor which he was awarded £1,000 damages, The evidence 
showed that there was no earth wire attached to the lightning 
arrester on the telephone in question. 
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lamp. This is a combination of a tubular ше]. 
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‘THE RELATIONS OF SCIENCE TO INDUSTRY AND 
COMMERCE.* 


BY R. BLAIR. 


(Concluded from page 936.) 


Summ iry.—The author in dealing with this subject gives an abstract 
of the views of students, university teachers, manufacturers and consuls 
on the present connection between science and industry. И is shown 
that, while matters are improving. higher education is of too theoretical 
and detached а nature to make its recipient immediately useful in the 
commercial world. Remedies to counteract this state of things are 
suggested. 


It is impossible to ignore the unanimity of the story told by H.M. 
consuls. The main question submitted to them was as to whether 
there was any truth in the statement that British firms did not 
sufficiently apply scientific methods to the canvassing of foreign 
markets, that their agents did not know the language of the country 
in which they were working. and that generally there was а want of 
activity and enterprise of the right kind. This indictment seems 
to be to a large extent true. British manufacturers having had till 
about 30 years ago rather more than their share of the world's trade 
made money во easily that they relaxed their efforts and have not 
yet adapted themselves to altered conditions of strong competition 
from Germany and the United States. "There is not enough co- 
operation amongst. the smaller firms, while tnere is a distinct lack of 
enterprise in sending out travellers, the number not the quality 
being at fault. Until by scientific education the British realise that 
commerce means an intricate and complex organisation of intimately 
inter-connected parts, they will lose many an opportunity and their 
consulates and chambers of commerce will be unable to do for them 
the work which could easily be done. Engineering, it is pointed 
out, is looked upon as a science, but commerce is not. Failure to 
adopt the metric system and to print catalogues and price lists in 
the language of the country in which it is intended they should be 
circulated is another reason why more progress is not made. : Enough 
stress cannot be laid on the vital importance of personal acquaint- 
ance with the country, the people, their customs, needs, weaknesses, 
likings and prejudices and also with the local methods of doing busi- 
ness—in short, with everything and anything that can and does 
gie ct the market. 

If the requirements of any country are to be thoroughly under- 
stood, a knowledge of the language of that country is essential. 
Much stress is laid hy the consuls on the importance of this point, 
which aids in no uncertain manner the worker and the seller of 
goods. Ја this respect the English system of teaching languages is 
much at fault and а case is called to mind where children of a consul, 
who were able to converse comfortably in four or five languages, on 
being sent to an English school, promply forgot all they knew т 
this direction, though two of the said languages were in their regular 
school course. Too much attention seems to be paid to the learn- 
ing of grammatical rules and not enough to conversation and other 
methods of adding to their vocabulary. 

In fact, although the universities have done great work in the 
formative life of this country the modern world needs something 
more, especially from the departments of applied science. More 
is to be learnt from American than German methods, for there it is 
realised that whatever training of the highest. kind a man may have 
he must still begin in the ranks and climb his way to the юр. It 
has been said that British character and methods produce a few 
brilliant units and a mass of mediocrities. The surest road to success 
would probably be for the mass of mediocrities to adopt the methods 
of the brilliant units. 

The normal attitude of the employers, if not of the public, may 
be expressed in three sentences: (1) Only those value higher edu- 
cation who have felt the need for it. (2) The purely practical man 
can do much, the purely theoretical man can do little; а combina- 
tion is therefore necessary. Should one quality only be obtainable, 
which would be regrettable, that quality should be the purely prac- 
tical. (3) Teaching institutions may assist individuals to get on ; 
they form no essential part of our industrial or commercial system. 

For these three sentiments I suggest that we are all anxious to 
substitute three others: (1) Setting aside exceptions, every man 
who achieves success must give a certain amount of time to fit him- 
eclf for his work, whether the time is given in college under guidance 
and discipline, or is expended in self-education. (2) In the end, 
and again setting aside exceptions, the man who has received the 
highest training in college under guidance and discipline will, other 
things being equal, achieve by far the greatest success. (3) The 
work of research and training as carried on in technical school and 
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university college is an integral part of any nation’s successful in- 
dustrial and commercial organisation. 

How is the substitution to be accomplished ? The demaasd of the 
shareholders of an industrial or commercial concern for dividends 
forms a great stimulus to intelligence and activity on the part of 
the staff. Without such stimulus in a technical school or faculty 
of applied science, there is a tendency for things to become too 
comfortable. 

I suggest the following :—The management of all technical insti- 
tutions and departments of applied science should, therefore, be 
put on а busineas footing. The ordinary governing bodies, as a 
rule, serve for ordinary governing purposes. The chief need is that 
of consultative committees attached to all specialised faculties or 
departments, such committees to be advisory and to be composed 
of industrial or commercial leaders or experts of the highest reputa- 
tion. This is probably the best and surest means of enlisting the 
full sympathy of industrial and commercial leaders. The faculty 
or department, the curriculum and the examinations, would benefit 
by having its work and methods criticised sympathetically by 
experts of the first rank. Such а committce would form the surest 
medium of communication between the college and the workshop ; 
and its formation would certainly be followed by a wide extension of 
the appreciation of the advantages of technical education because 
the captains of industry would learn exactly the character of the 
work done in college and how in practice to utilise it. The head 
of the teaching department and his staff would by this means gain 
easy access to factory and workshop, and bring back some of the 
atmosphere to the laboratory. On the examining committee of 
the engineering department of the Glasgow & West of Scotland 
Technical College are the engineering director of the Fairfield Ship- 
building & Engineering Co. and the engineering director of John 
Brown & Co., Clydebank Shipbuilding & Engineering Works. Such 
men would probably be generally recognised as the leaders in their 
particular profession оп the Clyde. I understand that it is their 
practice to look in great detail through worked papers and designs 
and to give the engincering department of the college the benefit of 
their criticisms. Employers, parents and students cannot but. have 
faith in the instruction given in an institution so aided. Let me 
make it quite clear that I am not advocating a mixed. governing 
body, but an advisory committee of experts attached to each 
technical department. Governing bodies should consult such 
advisory committees before appointing the head of a department 
or even the principal of a college or technical institution. In the 
qualifications of principals and heads of departments it. is customary 
to give too much consideration to academic status and too little to 
industrial experience and business capacity. Such a consultative 
body as I have referred to would act as a corrective in this respect. 

A connection should be maintained with old students and a record 
kept of their after careers. One of the means of success of the 
American colleges is the list of after careers of their students. It is 
almost incredible how Jittle has been done in Britain in this respect. 
I hope parents and the public generally will develop a habit, of 
asking for such a list. 

At each technical institution and university there should be an 
organisation to assist students in getting placed. "The Blue Book 
recently issued by the Board of Education shows how much English 
universities have in the past neglected this aspect of their work 
and how much there is still to be done to establish appointments 
committees or bureaux. I am not overlooking the fact that much 
excellent work has been done by individual professors and occa- 
sionally by the secretary or the principal. But this was unor- 
ganised. I am asking for an organisation. The manufacturer and 
the merchant have been denounced in no measured terms by repre- 
sentatives of learning for their short-sightedness in not applving 
scientific methods to manufacturing and business processes; could 
not the manufacturer and the business man retaliate that. not only 
have university and technical college goods been of such various 
qualities that it is impossible to discriminate. but also that scientific 
principles—even common business empirical methods—have not 
been applied to the marketing of school and college products ? It 
is a discredit to the universitics and technical colleges that they 
have so long neglected this obvious means of assisting students, 
this obvious means of promoting the cause they proclaimed. 

A change in curriculum and in degree requirements. Let me 
read some remarks on American colleges which I wrote in 1904 :— 
'" Again, there is in each American institution a considerable * mor- 
tality ' or shedding of students. Some students find their general 
preparation insufficient ; some find the pace too great ; others find 
their funds give out; and some are advised that they have made a 
bad selection. In such cases the American student accepts advice, 
and acts promptly. At every step a student's work is known, and 
the faculty—staf of professors in each departmcnt—every four 
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months discuss fully a student's work. The middle of the third 
year is the critical point in a student's career. At this stage the 
requirements of the Institute of Technology demand a final decision 
ав to choice of work. Fifteen men in one department were, at this 
point, recently advised to change their courses or to withdraw from 
the institute. I was informed that, as a rule, 25 per cent. of the 
civil engineering students drop off at the same stage. "These num- 
hers have to be added to those who have previously ‘ fallen by the 
way.’ The greatest patience is extended to the students, and the 
best advice is offered to them ; but in the interest of the individual, 
ав of the standing of the institute and of its influence on industrial 
work, such shedding of students is regarded as inevitable, and is 
acquiesced in. It does not follow that the men are ‘ wasted.’ Аз 
a rule they find employment of а lower character than they were 
aiming at; they change the directions of their careers to their own 
great advantage; or they pursue a course of studies on the same 
lines at a secondary institution—a two-year course school." 

It appears to me that such kind of advice and action is necessary 
in British teaching institutions, but it can hardly be done under 
existing conditions. 

Another means of bringing the college classroom and laboratory 
nto closer connection with factory, workshop and office would be 
more liberal provision of short, cheap and specialised courses, suit- 
able to the heads of firms or their successors. I am not referring to 
that provision of evening courses which is made in technical schools 
and schools of art, but to provision, whether day or evening. of 
advanced courses for industrial and commercial leaders or their 
successors in institutions which there could be no presumed loss of 
self-respect in attending. Such courses are provided at several 
colleges; they need multiplication. I know that a large number 
of able men obtain, at much expense, instruction through private 
agencies because the best institutions do not appear to cater directly 
for their needs under suitable conditions. 

As to modern languages, three things are necessary for the majo- 
rity of students: (1) Less the scholars and more the utilitarian 
point of view. (2) More concentration during the later school and 
college years. (3) Speaking generally, a better class of teachers. 

In conclusion, let me say that this preliminary study of a very 
large question has disclosed much hopefulness for the future. The 
obstacles which university and other highly trained men encounter 
in getting a footing in the industrial world are still formidable ; 
and the breaking down of the barriers between our highest teaching 
institutions and commercial life forms a specially difficult. task. 
But there is plenty of need for first-class men, and there is not much 
difficulty in getting the exceptionally good man placed. It is 
gratifying, too, to find that His Majesty з consuls speak in the 
highest terms of the personal qualities of our foreign commercial 
travellers. 

On the side of education, too, there is much hopefulness. A 
distinguished university writer not long ago stated that the object 
of university education '* was not how to keep our trade but how to 
keep our souls alive." Between such a representative of university 
education and the business man who inquires what is the money 
value of a degree, there is little room for accommodation. But the 
writer did an injustice to the universities, and the facts as to the 
objects of university education are against him. It may be true 
that in the long view the keeping of our souls alive is the object of 
university education, but even the oldest of our universities are 
becoming conscious that the immediate condition of saving our 
souls alive is that of saving our trade. 


DISCUSSION. 

Dr. H. T. kovkv, F.R.S., said he knew that in many works the prin- 
ciples of science were taken advantage of, and skilled men of ability were 
employed in testing the output and keeping it up to the standard, and 
also in experimenting with new methods. He was strongly of opinion 
that the application of science to industry should be universal. He 
thought the reason of the neglect of the possibilities of its application 
might perhaps be found in the lack of organisation of our national 
resources as applied to the training in technical knowledge and skill. He 
advocated the organisation and centralisation of technical education, 

Dr. GRIFFITHS (Cardiff) remarked that they had definite data now to 
work upon. The Paper convincingly showed that there was something 
very unsatisfactory in the present condition of thirgs. The speaker 
could sum up the whole case in one sentence—want of communication— 
the extraordinary aloofness which existed between the men who con- 
ducted the universities and the men in the market place. 1t was not a 
want of sympathy, but a want of communication. The great question 
was how they should establish an саху means of communication and an 
interchange of views. There were faults on both sides. They had seen 

a good deal of the professors denouncing all the business communities. 
But looking at the matter dispassionately he fancied that business men 
knew their own business better than did the professors. Jf they (the pro- 
fessors) had not been able to find out yet exactly what these business men 
wanted there was no use in continually anathematising them. It was 


their business to try and find out what these men wanted and to see if they 
could supply it. He did not. think that business men had given the 
system a fair trial. He believed that the man of business was in the 
habit of looking for immediate results. № one could guarantee that 
technical training, however excellent, would have that effect. Nor could 
they turn out from the technical institutions men who were fully ac- 
quainted with all the intricacies of the workshop. It was the business of 
teachers to instil into the students principles which they would afterwards 
be able to carry into practice. He did not believe that the business of the 
workshop could be taught except in the workshop. A fault of the 
teachers had been that purely scientific men insisted too much on tech. 
nicalities of their own. They did not enter sufficiently into the роты of 
view of the man in the market place. The top and bottom of the whole 
business was that at present the people did not believe in science. They 
believed it should be encouraged іп an academic kind of way. But he did 
not think the British manufacturer in his heart believed in science, And 
no amount of talking would alter this. They must bring home to the 
people the advantages of research, the advantages they had gained from 
the laboratory in the past—advantages which to business men repre- 
sented hard cash, and which to the people at large meant health and 
happiness. They must teach them what they had profited from а man 
like Faraday ; what they had gained in the matter of health from Lister ; 
they must teach them how such work as the building of the Panama Canal 
was done in the laboratory—largely through a close and almost indecent 
examination of the mosquito. They must in this way bring home to the 
people the advantages of pure science and their manufacturers would soon 
wake up. They would not attain their end by abusing industrial men, 
but by educating the people. The author had spoken of the preference 
of some manufacturers for the lad from the elementary school, — In South 
Wales the view held was quite different. He heard one manufacturer 
say they were good for nothing except to lick stamps. They could not 
spell, they could not write, and they most probably did not know what the 
capital of France was. 

Dr. BieLBY (Glasgow) said the keynote of Mr. Blair's communication 
was one of hope. He agreed with Mr. Blair that it was necessary to edu- 
cate the manufacturers, to educate the public, in fact, and he strongly sup- 
ported the suggestion in favour of co-opting business and commercial men 
on the committees of their colleges and universities, thus bringing about 
better means of communication between those institutions and the men in 
the market place. 

Sir Мм. WHITE said he did not believe that in the application of science 
to commerce and industry we were so far behind other countries as was 
often asserted. There were directions in which this country led. and, of 
course, directions in which other nations had the lead, but, taking the 
position in the aggregate, we did not compare badly. We were not 
organised so thoroughly as was the case in some other countries, but it was 
possible to carry organisation too far and paralyse effort, and that had 
been the result in some cases abroad. There seemed to be a general im- 
pression that if а young man received a high technical or scientific traim- 
ing, he was at once fitted to apply his knowledge in practical work or 
manufacture. But that was not so. In engineering there were many 
young men who could get through the theoretical side of their training 
with complete success, but who would never be engineers, because they 
did not possess the necessary practical tendencies. This was, unfortu- 
nately, discovered too late, and therefore it was that a committee on engi- 
neering education, over wl ich he presided, advised that a certain period 
of experience in shops should precede the advanced theoretical training. 
in order that, if it was found that young men did not possess practical 
capabilities, they might turn their attention in some other direction. 
There was a tendency on the part of those wha had been scientifically 
trained to treat the business man and the manufacturer as if he only 
needed to be told what he had todo. Now. they might take it for granted 
that these men did know their own business best, and that they resented 
this attitude. When they got a man fresh from a scientific institution, 
who had been admitted into a works as what was really an improver, 
assuming the attitude that not a few misguided young men had assumed 
within his own personal knowledge, it was not to be wondered at that he 
did not go on and make à position. They wanted a better understanding 
between those who studied science and those who were concerned in its 
applications, and that understanding was not to be attained by telling 
the men who were engaged in the practical side of the business that they 
knew nothing and wanted to go to school again. Не agreed with the sug- 
gestion that post graduate courses should be taken, but he could not help 
thinking that, on the whole, they were best taken, for many branches of 
industry. in the works themselves. He strongly advocated the multipli- 
cation of research laboratories in the works. He quoted a striking 10: 
stance of the success of this system—how, as the result of research in the 
laboratories at Essen, based on Sir Wm. Roberts Austen's classi al 
researches in the heat treatment of steel, a process was devised which had 
been enormously protitable to Messrs. Krupp, chiefly in the manufacture 
of armour. From that time onwards, they had received royalties which 
had repaid them a thousand times for what they had spent in the main- 
tenance of the laboratory. Mr. Blair had referred to the statement that 
British character and methods produced a few brilliant units and a mas è 
mediocrities. He (the speaker) believed that т this matter, as m al 
others, there must be a process of natural selection, and that. in order (9 
discover those who would be leaders and captains on the scientific side 
they must. be content to train а great many, the bulk of whom would 
not rise to the highest standard. The waste was only apparent, because 
any man was made all the better for whatever walk in life he might follow 
by attaining greater knowledge. 

Мг. J. Е. Stean, F.R.S. (Middlesbrough) uttered a protest, ко far as 
metallurgists were concerned, against the idea that science was neglected. 
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He said manufacturer. of steel did reeogaise very fully the value of original 
research. At present, however, they had got into the state of wanting 
a little too much in too short atime. Manufacturers must not demand so 
high a standard. They ought to be satisfied with a man who was 
thoroughly grounded in education, and prepared to Jet him supplement 
that education by a couple of years’ training in theit own works. 

Prof. ARMSTRONG (London) remarked that the university system could 
be supplemented by the works laboratory. He agreed with Sir William 
White that we in this country were not so far behind as we were painted 
‘to be, and if we could organise our forces more thoroughly we should get 
better co-operation and better results. 

Sir W. TiLDEN, F.R.S., (in a written communication) spoke of the 
general scientific ignorance of employers and employed, especia!ly in the 
chemical and electrical industries. He contended that not only em- 
ployers, but also the State, were largely to blame for the present neglect 
of science by commerce and industry. From the members of the pre- 
sent Cabinet downwards, it would be difficult to find in Whitehall any 
official holding a superior administrative post who had received an educa. 
tion of which physical science formed any substantial part. Heroic 
speeches were delivered in Parliament in regard to the importance of 
science, but the measure of Parliamentary interest was shown by tho ex- 
tremely moderate character of the grants made to the universities. Asa 
matter of fact, the new Imperial College of Science and Technology was 
inadequately endowed. 


THE FIRST DECADE OF MUNICIPAL TRAMWAY 
WOREING.* 


BY ALDERMAN 8, FLINT. 
(Chairman, Leicester Corporation Tramways Cominittec.) 


The author here confines his remarks to municipal tramways. 
At the present time there are in this country 176 tramways owned 
by municipalities, only 84 of which, however, are worked by the 
same authority that owns them, and it is with these that I am only 
going to deal. The statistics I have prepared are as follows: — 


1899. 1909. 
No. of undertakings ......... ..... | em 81 
Miles of track ................. — 82 ...... 2,422 
No. of cars........ — — 197 i. 7,986 
No. of miles run ..,,.................. 5,573,806 ...... 197,938,433 
No. of passengers......... ........... $8,452,470 ...... 1,933,118,206 


These figures show an enormous increase of municipal ownership 
and working:in 10 vears, and it is very doubtful if it would have been as 
great and as rapid under private control. Аз to the financial 
aspect, Е will call your attention to some further figures. 


1899. 1909. 
Capital investel _.......................... £697,970 ...... £40, 436,350 
Annual income .............................. 179,585 ..... 8,780,542 
Annual expenditure.................. ..... 112,095 ...... 5,487,291 
Amount paid in interest........ ges dad 20,997 ...... 1,150,905 
Amount paid in sinking faund ......... 16,907 ...... 1,005,758 
Income T: quoc um 848 ...... 54,026 
Sundries .................. РИТЕР es. 1,454 ...... 107,713 
Net profit іп year ......... . ...... £32,927 ..... . £974,949 
Disposed of as followed :— 
To reserve fund ..................... .... £26,762 £750,176 
To relief of rates ........ 1... sees 6,167 ...... 305,412 
Less paid out of rates ..................... 5,211 78,639 
Total reserve fund to 1909 ................. „жө... жж», s. £4,200,462 
Total to relief of rates to 1909 .............................. 2,481,769 
Total to sinking fund to 1909... ...........-. ена 6,619,450 
&15,301,672 


І make по point here of the amount paid in interest during the 
past 10 years, because any private company would have had to 
meet the same charges, but I do say that the thirteen millions 
would have been available for dividends to shareholders, and further 
that the six millions placed to reserve and to the relief of rates might 
have been added to the sinking fund, had the various corporations 
so willed, and to that further extent would have reduced the liabilities 
under that head. But in my opinion every corporation would have 
been well advised in placing all net profits to reserve until there was 
amply sufficient to meet every emergency that might arise, and so 
make it practically impossible for any claim to be made on the rates. 
I am afraid that some of our committees will find they have made 
а mistake in handing over large sums to relieve the rates except in 
those cases where there is already а large reserve fund. I am well 
aware of the temptation and the pressure brought to bear, but in 
some cases, at any rate, it should have been resisted. I may be 
reminded of the amounts that have had to be paid from the rates 


* Abstract of a Paper read on Wednesday at the Conference of the 
Municipal Tramways Association. 
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to meet capital charges. Well, that is somewhat of a set-off, and not 
to be omitted. I have not the actual figures, but do not think it 
would reach nearly half a million during the 10 years. 

In nearly all the towns that have shown a deficit, it will be found 
that their power costs are very high, or that they have but small 
populations. It will also be found that towns with separate power 
stations show better results than those with combined power and 
lighting stations, that is, where tramway committees have to buy 
their current. It is, perhaps, a delicate point for me to touch upon, 
but I doubt whether it was wise to start tramways in some of the 
very small towns, where the population is not sufficiently dense to 
make them pay either under public or private control. If, however, 
the people, with all the facts before them, are prepared to pay ade- 
quate fares, or even a small rate, then we need not complain. Апу- 
way, such cases do not in any degree vitiate the policy of muni- 
cipalising the tramways. That policy has been amply justified by 
the results, and the above figures show that the municipal tramways 
of the country are in a sound financial condition, and need not cause 
the ratepayers any fear or misgiving, except in a few isolated and 
unimportant eases. ] am certain of this, if there was the least 
desire to sell them. either separately or en bloc, they could be sold 
at a handsome profit, and that is a fair test of their value. 1 may 
also remind you that many tramway undertakings have had to bear 
all or part of the expence of valuable street improvements, in some 
cases improvements that were not really necessary for tramway . 
purposes. 

The author next refers to the improved conditions enjoyed by all 
classes of tramway employees, These improved conditions have no 
doubt been facilitated by the introduction of electric. for horse. 
drawn cars, hut it is very doubtful if they would have been granted 
to anything like the same extent bv private or company under- 
takings It may fairly be claimed that this Association has con- 
tributed in no small degree to the success of this policy. The pro- 
gressive and enterprising spirit of the various committees, managers 
and engineers has also done much to popularise the municipal tram 
services. An important point to consider is what can be done to 
make our trams still more useful and popular. as we have not 
yet reached finality, although there seems to have been a lull lately. 
Reasonable care, however, must be taken not to make doubtful or 
risky experiments, I venture to suggest, as I have suggested at 
previous conferences, that an effort should be made to secure some 
degree of uniformity in regard to wages and conditions of tramway 
men. 

Although nearly all th» large municipal undertakings are ша 
sound financial position, some are not so placed. Whilst every tram- 
way committee, through its manager, should ke»p a strict eye on 
its expenditure, I consider 1$ equally important to try and increase 
the revenue. There is ample s2ope for improvement in this direction. 
Conductors require to be further educated in the matter of looking 
out for passengers, and motormen also must be trained to avoid 
waste of current. The difficulties of some undertakings have been 
caused by the price they have to pay for current. The ideal arrange- 
ment, of course, is for each tramway committee to gencrate its own 
current, especially in large towns. Where this is done the under- 
taking is found in a good financial position as а rule, but in small 
places, and even in large towns where there is a combined station and 
where the tram committee has to purchase the current, the price 
should be fixed at a reasonable figure. Where this dces not prevail 
the committee should persistently press for a reduction of the price 
per unit. 

Another common mistake is to run more cars on a given route 
than is justified by the needs of the district, resulting in very low 
receipts per car-mile. The old custom under which all tramway 
committees have to keep in repair the centre of the track and 18 in. 
outside the rails is also one that calls for reconsideration and revi- 
sion. А first step should be to relieve tramway committees of the 
duty of maintaining the 18 in. outside the rails, The wider question 
might then be left for open a time. One point more I should like tu 
suggest for consideration, viz., that wherever there is a desire for 
co-operation between adjacent towns it should be fostered and 
encouraged, and especially when overtures are made by county 
authorities for joint action with the borough authorities. I believe thero 
is a large amount of good to be done in thst direction, although 
care must be taken to protect the interests of our corporations and 
the ratepayers in the boroughs. 

Included with the Paper are several tabulated statements, these 
give statistics of municipal tramway undertakings in 1899 and 1909, 
a comparison cf the wages, hours of labour, &c., on the Leicester 
tramways in 1899 and 1909; a list of towns with combined power 
stations and the price paid per unit for tramway current, a list of 
towns with separate power stations and the total cost per unit, and 
lists of towns showing the financial results obtained. 
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ELECTRICITY vERSUS GAS FOR STREET 
LIGHTING. 


At last our gas friends have forsaken some of their vague- 
ness and have actually descended into figures. The reason 
for their recent reticence can easily be surmised, and the 


present lapse into figures on their part 13 therefore the more 


noteworthy. Where statements are made to the effect that 
electricity is very many times dearer than gas—the figures 
varving at the discretion of the writer —the absurdity of the 
comparison is obvious to the man in the street ; but since 
the introduction of metal filament lamps and flame ares. gas 
enthusiasts have been more vague in their statements as to 
the performance of gas lamps, and have been content to 
criticise the figures put forward by electrical engineers. 
The latter have always given the fullest particulars as to the 
cost and energy consumption of electric lamps, so that gas 
engineers have had the advantage of knowing the “ best " 
that electricity as applied to lighting ean do. 

As to possible developments in gas lighting the publie 
are generally given profuse information of a kind, but the 
great difliculty of verifving statements as to the relative 
cheapness of gas and electric lighting must not be forgotten. 


| In the case of street lighting this is particularly the case, for 
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it is obvious that the measurement of the gas used in public 
lighting is noeasy matter. This consumption must be more 
or less conjectured from laboratory experiments, whereas 
what electrical engineers would like to see are a few figures 
. of gas consumption under actual lighting conditions. 

. But to return to the figures which have now been let 
slip by the "iJournal of Gas Lighting." Our contemporary has 
recently been much disturbed by criticisms in the electrical 
press, and by the London Electric Supply Companies, as 
to the prices at which the Gas Light & Coke Co. have offered 
to supply the street lighting in the City of Westminster. The 
defence has, we believe, been put forward that the Gas Com- 
pany can please themselves what price they care to charge 
for the lighting of these streets, though at the same time no 
hesitation is shown in declaring the supposed economy which 
gas lighting 1s showing as compared with electric lighting. 
On the other hand, our contemporary has recently been in- 
dignant at the idea of street lighting by gas being carried on 
for the sake of advertisement at a figure which is unre- 
munerative. 

We are quite prepared to accept the figure of 60 c.p. per 
cubic foot mentioned by our contemporary for the consump- 
tion of the new 3,000 c.p. gas lamps. For 3,940 hours per 
annum this comes to 197,000 cubic ft. per annum. Having 
regard to the conditions of the contract, the average candle- 
power must exceed 3,000, and for that reason we think it 
permissible to add 10 per cent. to the gas consumption, 
giving, sav, a round figure of 215,000 cubic. ft. Now the 
Gas Light & Coke Co. have been selling gas for street lighting 
to the Corporation of London at 2s. 4d., which last October 
was reduced to 23. 2d. Presumably this is a price which the 
Company feel they ought to obtain. Yet if this price were 
demanded for the new 3,000 с.р. lamps the cost of gas alone 
would be £23. 6s., whereas the contract price for 15 years is 
£20. ös., including maintenance and all other charges as 
wellasgas. Indeed this sum would be wholly accounted for 
bv gas at less than Is. 114., and if these other charges merely 
came to such a modest sum as £5 the price for gas would 
fall to 15. d. This does not look like running at a 
profit. 

We may look at it in another way. Neglecting tenths of 
a penny, it may be said, if we accept the figure given by 
the “Journal of Gas Lighting,” that the net cost of gas 
into the holders (дє. cost of coal and manuiacturing 
charges, less residuals) is Is. per 1.000 cubic ft. On this 
basis the gas at cost would amount to £10. 158. We think, 
however, that even our contemporary will admit that this 
is too low a basis on which to supply gas for public lighting. 
On the other hand, if we go further we find that the cost of 
gas to the Company, including manufacture (less residuals) 
and management, but excluding distribution entirely (as 
this is less for public lighting than for private consumers) 
13 18. 414. per 1,000 cubic ft. sold. This figure is based 
on the accounts of the Cas Light & Coke Co. for the six 
months ended, December 31, 1909. The gas at cost 
would thus amount to £14. 165. To this must be added 
a number of charges. There is, for example, the cost of 
upkeep. In Mr. Frank Sumwner’s last annual report, 


which includes figures relating to street lighting in the City 1 


‚ Lighting,’ 


of London, the price for upkeep and lighting of a Keith 
high-pressure inverted gas lamp of 1,500 с.р. is given as 
£3. 6s. 9d. One might, therefore, anticipate the correspond- 
ing charge for.a 3,000 c.p. lamp to be somewhere in the 
neighbourhood of £4. 10s. Then there is the cost of the lamp, 
which is approximately £20, and, which must be wiped off 
during the period of the contract. "The interest and sinking 
fund for this purpose is not negligible, and doubtless accounts 
for the difference between the £22 and £20. 5s. quoted for 
5 years and 15 years respectively. Further, there is the 
cost of special mains and compressing plant (which although 
available for other purposes will, no doubt, be used chiefly 
for street lighting) and the cost of compressing. Now, when 
all these items are added together we have at least just 
cause for suspicion that the margin of profit is negligibly 
small, if not negative. This remark applies even if gas is 
taken at a considerably lower price than Is. 41d. Un- 
fortunately, figures for these costs are not available, 
and therefore it is very сазу for the supporter of gas to 


exclaim that the cost of maintenance or some other item 


for the new lamps is much lower than hitherto, that the 
price of gas is really much higher than would appear at 
first sight, or to state that the cost of gas is really 
so small that there is plenty of room for maintenance 
charges, 

We do not think we need labour the point further. 
Either the Gas Light & Coke Co. have been making an 
enormous profit out of gas supplied for street lighting 
hitherto, or they are supplving on an uncommercial basis 
for the Westminster contracts. Everything points to the 
latter. Of course, the Gas Company are quite within their 
rights in following this policy, and doubtless they feel there 
are compensating advantages. We cannot complain of 
this kind of warfare. What we wish to emphasise, however, 
is that our contemporaries have no right to claim, as а 
result of these contracts, that street lighting by gas is 
cheaper than by electricity. Comparisons of this kind 
should only be made under commercial conditions ; otherwise 
they become more than proverbially odious. We do not, 
however, impute “dishonesty " to the “Journal of Gas 
' and we would merely suggest that it is scarcely 
necessary for our contemporary to use such a forcible term 
when eriticising our columns. 

Meanwhile, events m Nt. Hampstead, 
Brighton, Croydon, Exeter, Harrogate, Swansea (to mention 
a few among many) and on the networks of several railway 
companies show the other side of the picture. 
lamps in St. Marylebone are being rapidly replaced. by 
electric lamps, the energy for which is being supplied at a 
profitable rate, the same as to other consumers of the 


Marviebone, 


The Gas 


same class, and the last report of the Council showed that 


a saving of £1,630 per annum has resulted bv so doing up to 
March 31st. We do not doubt that this saving will be 
much increased during the present vear. Electric street, 
lighting is also advancing rapidly elsewhere, and. therefore 
we see no reason for the electricity supply industry to be 
cast down by a reverse brought about by the conditions 
in the Westminster contracts, which мее obviously 
extremely adverse to the electricity supply companies. 


ee 
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leakage flux Раз partly to go through the iron carrviny the 
main flux and the magnetic resistance offered to this part of 
the leakage flux will alter with the induction. For ordinary 
transformers, however, having less than 4 to 5 per cent, 
reactance, this influence is too small to be of anv practical value, 

During the last few years, however, I have designed a number 
of transformers having a high reactance of 10 to 30 per cent., 
and have made some similar tests on these. These trans- 
formers (being both of the core and of the shell tvpe) were 
designed to work in conjunction with rotary converters, aud 
were provided with a high reactance to enable a voltage rezula- 
tion on the direct-current side to be obtained by means of 


alteration of the excitation of the rotary converter without 
the use of boosters, &с. 


VOLTAGE DROP OF TRANSFORMERS HAVING A POOR 
REGULATION. 
ВУ К. FAYE-HANSEN, 


Summary.—The author discusses the testing of transformers for 
voltage drop, and emphasises the desirability of using Prof. Bragstad's 


method for this purpose. A number of test results are given for trans- 
formers having high reactance. 


' Bv the “ voltage drop " of a transformer is understood the 
alteration of the secondary voltage due to the load when the 
primary voltage remains constant. When we speak simply 
of voltage drop we mean the algebraic difference between the 
secondary voltage at no load and at full load, and not the 
vectorial voltage drop, or, as it is also called, the geometrical 
voltage drop or the impedance voltage. 

The vector diagram, Fig. 1, which 13 à modification of the 
well-known Kapp's transformer diagram, will more clearly 
show the meaning of the expressions used above. In this 
diagram the following notations are used :— 

I, the secondary current. 

ОА equal to V,, the primary terminal voltage. 

OB the secondary terminal voltage at no load. 

OC , '5 » ? load. 

BD the vectorial voltage drop due to the reactance. 

DC ,, " " © " ohmic resistance. 

BC equal to V,, the total vectorial voltage drop. 

OB—OC the algebraic voltage drop. 

The algebraic voltage drop is, from the point of view of the 
voltage delivered to the lamps or motors, the more important, 
while the banking of transformers is dependent upon the 
vectorial voltage drop. 


Three test methods have been used to determine the voltage 
drop of transformers :— 


Fic. 1. Fic. 9. 


The measurements were made in the ordinary transformer 
test room. and it was not possible to keep the conditions abso- 
lutely stable, so that the measurements are not claimed to be 
verv exact, nor had I sufficient time to make them as complete 
as I should have wished. Notwithstanding this, however, 
they very clearly show the voltage drop conditions of trans- 
formers having a very high reactance. 

The tests hereafter described were made with three 100 k.v.a. 
single-phase transformers of the shell tvpe, having a ratio of 
turns corresponding to 149 to 6,600 volts, at 50 periods and 
по load. At this voltage the induction in the iron was about 
12,500 lines per square centimetre (special alloved iron was 
used), the short-circuit voltage at full load current (1515 
amperes) was. for the transformer on which the measurements 
were made, 1,584 volts on the high-tension side—that is. 24 
per cent.—and the loss measured on the short-circuit test was 
1,450 watts. The copper loss calculated from the resistance 


1. The secondary voltage is measured at different loads and 
power factors, while the primary voltage is kept constant. 

2. The primary voltage required to force the full load current 
through the windings when the secondary is short-circuited is 
measured and also the losses which then take place. By 
means of the ordinarv transformer vector diagram the voltage 
drop is then calculated for different loads. | 

3. The magnitude of the vectorial voitage drop is directly 
measured when two identical transformers are connected in 
parallel on the primarv side, while one of them is loaded and 
the other unloaded. By means of a wattmeter the phase of 
the vectorial voltage drop can be determined, and the algebraic 
voltage drop can then be calculated. 

The diagram of connections (Fig. 2) shows, for instance, 
how the phase difference between the secondary current 
(measured by the ammeter A) and the vectorial voltage drop 
(measured with the voltmeter V,) can be determined by means 
of a wattmeter, W. This wattmeter reading gives also the 
copper losses, in a similar way to the normal short-circuit 
test. If the voltage is zero, the test deseribed above is the 
same as the ordinary short-circuit test with the only difference 
that a shunt transformer is used for the measurements of the 
voltage. 

The first method has the disadvantages that the algebraic 
voltage drop only is measured, and this very inexactly, how- 
ever carefully the measurements may be made, because it 1s 
obtained as a difference between two nearly equal voltages. 

The second method is in this respect verv much better, but 
it rests on the assumption that the magnetic conditions for 
the leakage lines are independent of the voltage, that is, of 
' the induction in the iron of the main magnetic circuit. 

The third method is without doubt the best, and is absolutely 
correct as long as the high harmonics are not sufficiently pre- 
dominant to make 1t unallowable to work with the ordinarv 
vector diagrams. This method was, as far as I know, first 
proposed by Prof. Bragstad in 1901, and it can with small 
modifications be used for nearly any conditions. With this 
method, I have previously found that the induction in the 
iron of the main magnetic circuit has some influence on the 
voltage drop of transformers. This is due to the fact that the 


Fic. 3. 


measurements was 1,150 watts, while the iron loss during 
short-circuit was calculated to be about 140 watts, so that 
the actual eddv losses were about 160 watts—that is, only M 
per cent. of the copper loss. "The high reactance in this case 
was obtained by subdividing the coils once onlv (HLH) and 
putting iron laminations between the high-tension and low- 
tension coils, leaving an air-gap between the main core and 
these laminations to prevent them becoming saturated. 

The connection during the test was as shown in Fig. 3, 
Tr 2 is the transformer on which the measurements were made. 
while transformers 1, 2 and 3 are all similar. Different phase 
angles between current and voltage were obtained by connect 
ing the primary side of the regulating transformer Tr 5 te the 
different phases of the three-phase generator, while the phase 
and magnitude of the current through transformers 1 and ? 
were kept practically constant. The diagram of connections 


y O_O наа. е. — P 


Impedance- Voltage. 
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shows that the regulating transformer Tr 5 was delivering 
the current and output required for the magnetisation of all 
three transformers, while the transformer 4 was delivering 
the current and output required to force the full-load current 
(15:15 amperes) through the windings of transformers 1 and 2. 
Tests with six different phase angles were made in the manner 
described above, giving the results shown in the following table . 


Phase diff. 


Phase diff. 


Induction 


| Induc- 


L.T. | between le ectorial Watt- between Н.Т | inside the | ;. 
volt- | voltage and | voltage meter! current and | Г.Т. coils |, t'On 
ү . : read- : inside 
age, | vectorial drop, Е vectorial ' calculated 
Vj. | voltage dro y, 116, | voltage dr fro H.T 
* B Р м W. Бестер ш coils 
(deg.). (P.F.). Ve 
0 0 1,590 |1,400| 0058 | 180 | 3,000 
25 0 1,584 | 1,400 0-058 2.100 5,100 
149 0 1,364 11,250 0.0605 12,500 15,100 
0 180 1,584 | 1,400 0-058 180 3,000 
25 180 1,584 | 1,410 0-058 2,100 900 
149 180 1,580 | 1,200 0:050 12,500 9,500 
0 60 1,584 | 1,490 0-0615 180 3,000 
95 60 1,584 | 1,470 0-0605 2,100 4,400 
73-5 60 1,560 | 1,600 0-068 6,150 8,000 
127 60 1,500 | 2,290 0-100 10,650 12,400 
149 60 1,456 | 2,450 0-111 12,500 14,150 
0 120 1,584 | 1,440 0-060 180 3,000 
25 120 1,584 , 1,450 0-060 2,100 2,700 
149 120 1,550 | 1,300 0-077 12,500 11,300 
0 60 1,580 | 1,450 0-0605 180 3,000 
25 60 1,574 | 1,440 0-0605 2.100 4,400 
13 60 1,562 | 1,310 0.055 6,100 8,000 
127 60 1,530 590 0.025 10,650 12,450 
149 60 1,500 380 0-017 12,500 14,200 
0 120 1,586 | 1,460 0-0605 180 3,000 
25 120 1,580 | 1,450 0.0605 2,100 2.700 
73 120 1,576 | 1.450 | 050605 | 6,100 5,350 
127 120 1.560 | 1,180 0-050 ! 10,650 9,600 
149 120 1,504 | 1,011 0-044 ‚ 12,500 11.350 


The phase difference between the high-tension current А 
and the vectorial voltage drop У, was determined from the 
The phase difference between the 


на 
E 
E 


equation Р.Е. = W/AV,. 


3,000 4,000 6,060 8,000 10,000 13,009 13,000 
Induction per square centimetre. 
Fio. 4. 


low-tension voltage V, and the vectorial voltage drop V, was 
determined from the connection and checked by means of 
measurements of the high-tension voltage. The induction 
within the low-tension coils is calculated from the measured 
low-tension voltage V, taking the ohmic resistance of the 
low-tension winding into account. The induction within the 
high-tension coil was determined from the high-tension voltage 
calculated from the low-tension voltage, the vectorial voltage 
drop and the phase angles. For the calculation of the induc- 
tion I assume sine waves and the weight of iron to be 0-275 №. 
per cubic inch. The high-tension voltage, which was in 
several cases checked, proved within the limits of accuracy to 
be the same as that determined from the measurements of 
the low-tension voltage and the vectorial voltage drop. 

The vectorial voltage drop is, in Fig. 4, shown as a function 
of the average induction within the high-tension and the low- 
tension coils. Under average induction I understand here 
the mean between the induction within the high-tension and 
the low-tension coils as given in the table. It will be seen 
that for an induction up to 10,000 lines per square centimetre 
the vectorial voltage drop remains about the same as the short- 


circuit voltage. At higher inductions, however, the voltage 
drop is comparatively rapidly reduced. "This way of drawing 
the curve has been chosen because if the vectorial voltage 
drop were shown as a function of the induction calculated 
either from the high-tension or the low-tension voltage, or as 
a function of the highest of these two inductions, the curves 
would not be so good. 

Of further interest is the alteration in the wattmeter read- 
ing, and therefore in the phase difference, between the high- 
tension current and the vectorial voltage drop, dependent 
upon the induction in the iron and the phase difference between 
the voltage drop and the no-load voltage. The differences in 
the wattmeter readings are much too large to correspond to a 
real difference in iosses, especially as this would in some cases 
mean negative eddy losses; the cause must therefore be that 
the watts taken from the low-tension side alter with the mag- 
nitude and the phase of the leakage field. Unfortunately, 
the conditions made it impossible to confirm this in ny tests. 
It was, however, ascertained that the current taken for all 
three transformers on the low-tension side, which must be 
considered as а sum of the three no-load currents, increased 
when the current through the windings of transformers 1 and 
2 were increased. 

I hope that other engineers who have time and opportunity 
to make similar tests on transformers with a high reactance 
in а more complete manner will not fail to do so, especially 
as in ordinary transformers, of course (as well as in three- 
phase induction motors), the same conditions prevail, but to 
so small an extent that it is very difficult to obtain good test 
results. 

It would also be of great interest if similar tests were made 
in three-phase slip-ring motors, as such tests would show how 
the reactance and the losses due to the load currents alter 
with the induction in the iron, and also how the '* no-load 
current " and the “ no-load losses " are altered with the load 
currents. In this way it would probably be possible to find 
an explanation for differences in the results which are obtained 
with measurement of the no-load and short-circuit currents 
and of the brake tests on three-phase induction motors. 


NINTH ANNUAL CONFERENCE OF THE MUNICIPAL 
TRAMWAYS ASSOCIATION. 


Tbe proceedings of the ninth Annual Conference of the 
Municipal Tramways Association, which this vear is being 
held at Bradford,,were opened on Wednesday by the reading 
of the Presidential Address by Mr. С. J. Spencer, general 
manager of the Bradford Corporation Tramways. 

There was a good muster of members, including Messrs. A. 
Baker (Birmingham), J. B. Hamilton (Leeds), J. M. McElroy 
(Manchester), J. Aldworth (Nottingham), А. L. С. Fell (London) 
Н. Е. Blain (West Ham). Н. Mozley (Burnley), А. А. Day 
(Bolton), А. В. Fearnley (Sheffield), J. Dalrymple (Glasgow), 
and many other engineers and chairmen of tramways com- 
mittees. 

We give below an abstract of Mr. Spencer's address. 


PRESIDENTIAL ADDRESS.* 


We occasionally hear grave doubt expressed as to the commercial 
soundness of municipal tramway undertakings. The accounts aro 
freely published in great detail each year, yet our critics say that if 
our accounts were kept on right lines, and à proper amount put away 
each year for obsolescence and depreciation, things would appear 
very different, and sometimes the methods of a well-managed company 
undertaking are held up as an example of how things ought to be done. 
From the Board of Trade returns I find that last year company and 
private tramway concerns put by for depreciation, obsolescence, &c., 
£251,052 on a capital of £23,888,485, or 1-05 per cent. For tbe same 
period municipal tramways put by for the same purpose into sinking 
fund, reserve and renewals accounts, £1,644,212 on a capital of 
£47,134,754, ог 34 per cent. Whether municipalities are thereby 
adequatelv meeting their obligations is a question which has, on moro 


* Abstract. 
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than one occasion, been fairly well discussed ; but having regard to: 
the above figures, it does not seem that the advocate of private 
ownership methods has much reason to compare company as against 
municipal practice with any deprecatory sentiments to the latter. 
Having regard to the above figures, there seems little reaon to doubt 
that municipal tramways in the mass are commercially sound. 

There does not appear to be any general desire on the part of Cor- 
porations to turn their backs on the policy of public ownership and 
hand over their tramways to private enterprise. The fact of (ће 
matter is that experience has proved, in the great majority of cases, 
that the tramway transit facilities are operated and controlled to the 
best public advantage by the local authorities in whose area the 
tramways are located. 

Passing from the commercial aspect of the matter, I am not at all 
sure that citizens have fully realised the immense benefits that a 
tramway in the hands of a progressive Corporation may have, and 
probably has, conferred upon the populations of towns, cities, or 
urban districts. It has not, however, in my judgment, been yet 
fully utilised for the public good. In the main we, as operators, have 
devoted all our energies to the carriage of passengers. We have heard 
on various occasions in the past, for many years, the possibilities of 
tramways handling local goods traffic, and it is astonishing to find, 
notwithstanding all that has been said on this subject, that the 
amount of revenue received from other than passenger reccipts is in 
the ratio of 38 to 1. 

One is accustomed to sce in our large towns long rows of heavily- 
laden horse-drawn vehicles moving along the streets at from three 
to four miles an hour, impeding the fast-moving traffic, and gener- 
ally reminding one of the dark ages, and yet at the same time we have 
a metal track capable of carrying vehicles up to any reasonable 
weight, and an almost unlimited supply of tractive power at our 
disposal, whereby we could transmit these particular goods at four or 
five times the speed, with greater safety to the public, and with 
greater expedition and despatch as compared with present methods. 

‚Му own Corporation has this year drawn to itself some amount of 
attention by asking Parliament to grant further goods-carrying 
powers to its tramway system. We were not successful in our plea, 
it being urged against us that so many Corporations already possessed 
the powers for which we asked, who had not exercised them to any 
material extent. It was certainly difficult to place evidence before 
the House of Commons Committee to show any extended business in 
this direction under the control of municipalities. There may be, 
and probably are in some cases, very good reasons for not undertak- 
ing this class of traffic, but in the majority of cases it seems to me 
that the matter should receive careful study and consideration. I 
am pleased to hear that the Corporation of Leeds are going into this 
matter with their usual thoroughness, and have entered into some 
large contracts for the carriage of material. 

In some towns there is, I believe, a want of cohesion between the 
streets . department and tramways department in cases of snow- 
storms. Experience secms to have proved that the tramways 
department has in its hands the most effective instrument for the 
clearing of the streets of snow, and it certainly only looks to he a 
matter of organisation for a much better state of affairs to exist in 
our towns in respect of this item. The practice of some of the 
Continental] cities in this respect is worthy of attention. 

Trackless Trolley.— The introduction of this new method of transit 
into this country will certainly not, as some people seem to think, 
cause the tramway proper to be an obsolete piece of apparatus, but 
it will undoubtedly extend the sphere of usefulness of the trolley 
system. The tramway construction boom has stopped, not because 
every district that needed better travelling facilities was supplied, 
but because financial reasons made it impossible to proceed any 
further into districts where the population was so thin as to he unable 
to support a capital expenditure of £14,000 to £15,000 per mile of 
tramway laid. 

The petrol-propelled vehicle came along to meet this want, but 
owing to the operating costs of a petrol motor omnibus service being 
so high per 'bus-mile, not much advantage, if any, is gained over the 
ordinary tramway, including its capital charges. Тһе trackless 
system, however, provides a vehicle as reliable as a tramear, and at 
least as cheap te operate, but with a capital expenditure ор street 
work so low that the bugbear of heavy interest and sinking fund 
charges is practically non-existent. As a result of the report ofa 
deputation to the Continent my Corporation are now the proud pos- 
sessors of powers for the installation of what they hope will be the 

first line of trackless trolley in this country. 

Other Possible Developments.— Aerial navigation is progressing at a 
great rate, and whilst I cannot yet even dream of tramcars becoming 
really trackless, yet not so long ago many wise men proved to their 
own satisfaction the impossibility of even the present-day achieve- 

ments of aerial navigation. Coming a little nearer, however, to 


practical politics, one is reminded of the development of the mono- 
rail system. The use of the gyroscope opens up possibilities in cer- 
tain directions that are certainly worthy of the attention of railway 
and tramway men. Again, the accumulator phase of development is 
perhaps worthy of more than passing attention. 

On the other hand, the traction motor and car equipment is also 
showing signs of improvement in several directions, but chiefly in the 
increase of efficiency so far as power consumption is concemed. 
Reputable makers are now prepared to guarantee 10 to 12 per cent. 
higher electrical efficiency of equipments than formerly. Truck 
development is also proceeding, and we have truck makers who tell 
us that with their particular trucks they will guarantee a saving of 
10 to 15 per cent. in electrical energy, and во on. In various direc- 
tions the tendency is to reduce the power used per ton of material 
propelled, and I do not think it at all unthinkable that we shall be 
able to propel our cars in the future with, say, 50 per cent. less energy 
than at present. If, then, the accumulator of the future is, say, half 
the weight for the same capacity, there should be interesting possi- 
bilities. Lest 50 per cent. saving of power should be thought rather 
high, Г would mention that we are wasting by wearing away brake 
shoes and tyres about 40 per cent. of the energy we supply to our 
cars. Regeneration or recuperation is not. in my opinion, quite dead, 
and the future should see progress in that direction. 

In the main, tramways have been very successful in attracting 
short distance traffic, and undoubtedly the railway companies have 
felt the pinch of our competition very severely, so far as short dis- 
tance traffic is concerned. Many railwaymen, however, have 
realised that tramways are not solely competitors, but act as very 
valuable feeders for the long-distance traffic. The travelling habit 
has been considerably developed, and tramway enterprise is largely 
responsible for it. 

Reference wes next made by the President to the work of the Asso- 
ciation during the past year in connection with, amongst other things, 
rail corrugation, the price charged for curront and assessment ; and 
he finally mentioned that the work immediately in front of the tram- 
way manager seems to be in the close study of those small items of 
administration that may have played the part up to the present of 
“ unconsidered trifles," such as the wear and tear of brake shoes and 
tyres and car lubrication, Papers on both of which subjects were 
being presented at the Conference. 

A-heartv vote of thanks to the president having been pro- 
posed and seconded, Alderman 8. Flint (Leicester) read his 
Paper entitled “ The First Decade of Municipal Tramway 
Working." An abstract of this Paper is given on p. 983 of this 
issue, and the following is an account of the discussion. 

Councillor RopaERs (Newcastle) remarked upon the fact that out of 
176 municipal tramways only 84 were worked by municipal bodies. the 
balance being leased. The rabid municipalist was more harmful (0 
municipal trading than the advocates of private enterprise. He thought 
that tramear drivers as compared with mechanics who had served their 
time, were overpaid. Co-operation was needed among municipalities, 
and if Manchester and Salford gave the tramway employés the 48-hour 
week, other bodies should follow suit. 

Mr. Н. Mozrex (Burnley) remarked that ‘the’ examination! of the 
undertakings in bulk was not strictly fair. He had analysed the Board of 
Trade returns and found that the whole of the undertakings averaged 
Т percent. on the capitalexpenditure. The individual returns showed :— 


Per cent. Per cent. 
19 undertakings under ... 4 4 undertakings between 8 and 9 
10 б between 4 and 5| 7 ^ № 
14 " л 5 ,, 614 н Ю.Н 
12 ‘9 se 6 »* 7 2 IT m 11 , 12 
12 = i 7 ,8!1 К вн 


In steam tramway days the average wage of the drivers was £2. 3s. 104. 
рег week. 

Мг. С. Е. Spencer (Halifax) thought that if the tramways were sold 
much more money would be realised on them than had been expended. 
In Denmark tramways were run at a loss, the companies recouping them- 
selves by the increase in land values. * 

Mr. Н.Е. Вглих (West Ham) thoughtithat the tramway manager s views 
should be given entirely irrespective of party bias. He felt that the 
reserve funds were quite adequate. 

Мг. J. М. McErRov (Manchester) advocated the extension of the 
tramways beyond the municipal boundary, in spite of the veto of small 
outlying townships. 


The members then adjourned for luncheon in the Banquet 
ing Hall, at the invitation of the chairman and members of 
the Bradford Corporation ‘Tramways committee. At the 
afternoon session of the Conference the discussion on Alderman 
Flint’s Paper was resumed. 


Мг. J. DALRYMPLE (Glasgow) put in a special plea for uniformity in 
matters of tramway management and operation, and hoped that active 
steps would be taken to obtain this. 


+ 
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Councillor TRUMBLE (Croydon) complained of the price paid by most 
municipal bodies for current for the tramways. At Croydon, though 
they were unable to get a reduction in price for energy, they had used 


meters on the cars, and by this simple expedient were saving £6,000 a 


year. 


Mr. J. В. SALTER (South Lancashire Tramways), in a mild criticism of 
municipal tramways, remarked upon the heavy burdens for street 


improvements under which the company tramways were being operated. 


The London United Tramways had expended as much as a million of 
money in this мау. and his own undertaking was saddled to the extent 
of £100,000; his system served 26 municipal districts, none of which 
could have had its own tramway. He felt that there was no comparison 


between the returns upon the capital of company and municipal under. 


takings. It was a mistake to suppose that where current was purchased 
from a combined station that the electric light department was making 
all the money out of the tramways. Further, he could not support the 
policy of separate stations for lighting or trams, a combined station was 


the right thing. 


Mr. Н. E. Yersury (Sheffield) and Councillor FriNT (Birkenhead) also 


spoke. 


Alderman FLINT, in reply, said that his figures were based on Board of 


Trade returns, and he regarded them аз accurate enough for his purpose. 


Municipal tramways were not purely financial undertakings, there were 
other considerations which had first to be taken into account. Ав to 
street improvement charges imposed on companies, in many cases 


these charges were taken over by the municipal authority when it took 
over the trams from the company. 

A hearty vote of thanks was then accorded Alderman Flint 
for his Paper. | 

Mr. J. W. Dawson next read a Paper on ‘‘ The Compara- 
tive Durability of Brake Shoes and Tyres." An account of 
this Paper and of Thursday's proceedings will be given in our 
next issue, 


SMOKE ABATEMENT EXHIBITION AT GLASGOW. 


An exhibition of apparatus having “smoke abatement " as its object 
was formally opened on Friday, September 16th, by Lord Pentland, 
Secretary of State for Scotland, who was accompanied by the Lord 


Provost of Glasgow and the Provost of Paisley. and numerous other 


civic officials, magistrates and councillors. The promoters of the 
Exhibition are the Corporation of Glasgow ; and the collection of 
exhibits to be seen at the American Skating Rink, Victoria-road, 
Glasgow, reflects the greatest credit on all concerned, including 
Councillor D. M. Stevenson, the convenor of the special committee. 

On entering the building, the visitor is immediately attracted to- 
wards the “ Electric House," the exhibit of the Corporation Elec- 
tricity Department. This is a typical three-room and kitchen 
house with laundry and bathroom. All the lighting. heating and 
cooking is carried out by means of some electrical appliance. There 
is even no necessity to strike a match to light the ubiquitous cigarette, 
as that is done electrically. The idea has been to demonstrate the 
use of electricity without going to any extravagance, the lighting 
being calculated not to exceed 30s. per annum; and efficiently 
illuminated it is at that by the use of metal filament lamps. 

The furnishings and decorations, a feature of which is their light 
colours, have been lent by Messrs. А. Gardner & Sons, Glasgow. 
The heating is carried out by means of Murray's new luminous 
radiators, which radiate the heat on to the floors, &c., the latter 
acting оп the convection principle to heat the rooms. . The ventilation 
is on the Glover-Lyon system, and the small fans have been lent by 
Messrs. Matthews & Yates and Messrs. Keith, Blackman & Co. 

Among the electrical cooking appliances we may mention the 
General Electric Co.'s oven, the * Phoenix " oven, the Lancashire 
electric oven (Gray's system) of Messrs. Bertram Thomas, *' Silun- 
Чит " ovens of Messrs. Simplex Conduits, a Bastian oven, and a 
Е Tricity a range of the Berry Construction Co.. through their local 
agents, Messrs. Malcolm & Allan. . The latter have a chef in attend- 
ance cooking all sorts of edibles. | 

Electric irons are exhibited by Messrs. Eastman & Warne, the 
General Electric Co., Messrs. Simplex Conduits, Bastian Co., and the 

British Thomson-Houston Со. . Various kettles, grills, &c., were also 
on show by the General Electric Co., the B.T.-H. Co., Messrs. 
Simplex Conduits, and others, whilst in the bath room there is a 
" Therol" water heater. The “Stannos” and “Simplex” methods 
of surface wiring are also shown. > Laundry demonstrations are being 
given throughout the day. 
.. With regard to current consumption of the various appliances, 
some tests were taken which may be of interest. The '' Therol " 
heater for 25 gallons took 200 watts, and fitted with the accelerator 
` (a new attachment to heat 50 gallons) took 1,000 watts. The G.E.C. 
"oven, on which three heats can be obtained, took 34 units per hour, 
the grill 1,400 watts and the hot plate 1,223 watts. The Bertram 
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Thomas oven has two heats, taking 700 watts and 2,500 watts 
respectively, inclusive of the small pilot light inside, which admits of 
inspection of the contents of the oven without opening the door. 
The “ Tricity " oven has also two heats, the low requiring 250 watts 
and the high 900 watts. 

In close proximity to this house is an information bureau, with a 
huge map of the city showing all the street mains, so that intending 
consumers can be informed “ while they wait" the probable costs 
of anything they should fancy. An artistic 70-page booklet, forming 
at the same time à compendium, both for power users and house- 
holders, and an interesting souvenir, is freely given to all visitors to 
the house. 

Mr. W. W. Lackie, city electrical engineer, Glasgow, and Mr. Davis 
of his “ publicity department" are to be congratulated on the 
excellent exhibit which has been got together and on the de- 
termined effort they have made to increase the consumption of 
current. | 

Elsewhere in the show Messrs. Mavor & Coulson are exhibiting 
40 н.р. and 70 Н.Р. totally enclosed motors. The feature of these 
is the system of ventilation. At the commutator end is a fan, ша 
separate chamber but driven by the same armature shaft, forcing air 
through a series of tubes crossing the interior of the motor after the 
principle of the well-known surface condenser. "The cold air is drawn 
in by the fan and forced out at the pulley end of the tubes perceptibly 
warmer. It is claimed that these motors will be particularly suitable 
for fiery mines, flour mills and other places where there is a lot of fine 
dust, as the outer atmosphere is not allowed to mix with that inside 
the motor carcase while running. ‘The inspection holes over the 
commutator have wide, machined metal to metal joints on the 
principle now advocated for fiery mines. They also exhibit a handy 
form of vacuum cleaner. Messrs. Drake & Gorham, Spagnoletti & 
Co., Alston Scott & Co., Watson & Whyte and Potter & Co. have 
a combined display, the most interesting among numerous appliances 
being the “ Telewriter." 

The Beck Flame Lamp Co. are showing 12 of their lamps. Ву 
means of a specially made screened box fitted with suitable lenses 
they also demonstrate the feeding of the arc in one of their lamps, 
the glare of the arc being reduced so as to allow of its being seen 
without discomfort. 

The Westinghouse Co. and Messrs. Woodward & Co. have a com- 
bined display of lamps and well-known gear, while Mr. Alex. Lindsay 
and the В.Т.-Н. Co. also combine in asimilar manner. making in both 
cases an effective display, including a country house generating set. 

Nimplex Conduits, Ltd., exhibit their well-known system of con- 
duits, also metal lamps, surface wiring and other specialities, the 
show of Holophene shades and globes being very effective and 
pleasant. 

The General Electric Co. exhibit а range of nearly all their pro- 
ductions, the blaze of light impressing the word “ Osram ”’ before all 
others. The first 1,000 c.p. '* Osram " to be seen in Glasgow is on this 
stand. The inverted shade retlectors for use with metal lamps 
arealso shown as well as a 25-lamp country houseset. Attention is also 
drawn to a set of gear consisting of an electric iron which when not 
in use as an iron can be used to boil a kettle. heat a saucepan or a 
frying pan, the whole arrangement, including the stand, iron kettle 
and pans, selling under a sovereign. The new Zig-Zag radiator 
lamps used in the Murray radiator are also exhibited. 

The remainder of the exhibits deal mainly with such apparatus as 
Anthracite stoves, gas fires, &c., having the object of the exhibition 
in view. 

One interesting fact, however, is apparent to all, namely, that it 
takes the four 48 in. Blackman electrically-driven fans running 
continuously to prevent suffocation from gas fumes in the hall. 


NEW G.P.0. TELEPHONE EXCHANGE, GLASGOW. 


At the invitation of the Postmaster-General of Glasgow and 
the Peel-Conner Telephone Works a partv of technical and 
daily press men visited Glasgow on Monday, and were con- 
ducted round the new P.O. telephone exchange. We have 
already given a full technical description of this exchange and 
commented upon its principal electrical and mechanical 
features. В. 

The company included a number of distinguished engineers, 
among whom we may mention Nir John Gavev, Mr. А. M. 
Ogilvie, Mr. Н. Hirst, Mr. M. S. Conner, Mr. P. P. Kipping, 
Mr. C. Н. Wordinghai and Mr. Chas. Bright. | 

The visitors were given special facilities for à private and 
detailed inspection of the exchange during the morning, when 
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they were conducted round by the members of the staff of the 
engineering department, who courteously explained the prin- 
cipal items of interest. Subsequently a luncheon was given 
to the party, which by this time had included among its number 
representatives from the Scottish daily press. During the 
afternoon an official reception was held by the Postmaster- 
General at the telephone exchange, and an opportunity was 
also afforded the company of going over the P.O. trunk tele- 
phone exchange, which has been in operation for some vears 
past. The postmaster courteously extended the programme 
to the telegraph instrument room, which is in the same building 
as the trunk exchange. This room provided many objects of 
interest, which the visitors did not fail to appreciate fullv. 


At the luncheon at the Central Station Hotel the chair was taken by 
Mr. H. Hirst, who, after the loyal toasts had been honoured, referred 
b-iefly to the enterprise of the Post Office engineering department іп 
bringing its Glasgow exchange equipment up to date, and also in placing 
the contract for the manufacture and installation of the equipment with 
a British firm. Не regarded this step as a healthy sign, and one which 
indicated a tendency in the direction of encouraging home manufactures, 
particularly in branches of industry which have previously been regarded 
as the monopoly of American firms. 

Mr. А. M. OGILVIE, replying for the Post Office engineering department, 
recalled the early telephone experience of the Glasgow Corporation, and 
also referred to the function which marked the transfer of the Corporation 
undertaking to the General Post Office. At that particular time the 
Post Office had pledged itself to the Corporation to do their utmost to 
improve the telephone facilities of Glasgow, and to bring the entire city 
installation into line with modern practice. He felt that the new ex- 
change fully testified to the fact that the promise of the department to 
the Corporation had been well kept. 

Bailie DuNLOP, who represented the Corporation of Glasgow in the 
unavoidable absence of the Lord Provost, spoke in appreciative terms 
of the new exchange, and also gave it as his opinion that the transfer of 
the Corporation undertaking to the Post Office had relieved the appre- 
hensions of many of Glasgow's citizens regarding the advisability of the 
Corporation indulging in telephone enterprise. 

Mr. M. 8. Conner, who was enthusiastically received, gave a number 

of interesting details of the construction of the new exchange, and 
directed attention to many items of technical and general interest. Не 
commented specially upon the fact that, whereas many telephone manu- 
facturers had sunk a large amount of capital in expensive tools for the 
production of standard telephone parts, the Peel-Conner Telephone Works 
had started de novo, and were able, therefore, to design afresh а quantity 
of the special apparatus which was commonly used in telephone work, 
such as plugs, jacks, keys and relays. He referred particularly to the 
internal construction of the plugs, which was such that the body was only 
slightly cut away for attaching the cord. This design eliminated plug 
breakage due to the weakening of the body near the top of the sleeve. His 
company has submitted plugs of this kind to extremely severe tests, and 
they had found that plugs were never broken, but remained serviceable 
after more than 300,000 insertions in the jacks. As far as the jacks were 
concerned, springs were employed on each side of the plug, and, further, 
these springs were placed on edge, во as to avoid the accumulation of 
dust. Again, there wasa positive st.p for each spring, which dispensed 
with adjustments and prevented worn plugs from dafnaging the jacks by 
getting on the wrong side of the spring. They were able to say that this 
design of jack was in a good serviceable condition after more than half a 
million insertions of the plugs. He wished specially to remark upon the 
design of the relays. The framework formed no part of the circuit, and 
the armature springs were not affected by vibration. The armature also 
formed a magnetic return outside the coil, and during operation shortened 
the magnetic circuit. By this means the leakage which must exist in 
single coil relays helped to operate that relay. Не stated that this type 
of relay was 10 per cent. more efficient than those patterns employing a 
stationary magnetic return, and 20 per cent. more efficient than the type 
in which the armature formed the return but lengthened the magnetic 
circuit during operation, being. in fact, attracted away from the coil. 
He felt confident in stating that the central battery equipment of the new 
Glasgow telephone exchange was the best in the world, and he thought 
that, with reasonable саге. it would continue to do duty for at least 30 
years. He regarded it as an important advance in telephone work that 
the voltage employed was raised from the formerly accepted standard 
of 22 volts to 40 volts, and he also considered that, in the provision of the 
Stone transmission system, using retardation coils and condensers instead 
of the Hayes system with repeating coils, the articulation was improved, 
and on short lines anything in the nature of unduly loud speaking was 
avoided. He considered that the Hayes system was devised for the 
purpose of facilitating the connection of earth circuit lines with metallic 
circuit lines ; but, as earth circuit lines were now regarded as in the past, 
he thought that the use of the older Stone arrangement resulted in clearer 
transmission of speech. 


From our inspection of the exchange we cannot speak too 
highly of the arrangement of the equipment or the manner in 
which the work has been carried out. The building in West 
Campbell-street was designed specially for parcel service, but 
the third floor, upon which the whole of the exchange and its 
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| being the “ Kalkos ” iron box, C36 the adjustment ring, C165 the 
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equipment has been installed, affords ideal „РОВ 
It would be difficult to conceive of a more roomy, better уУ@ 
tilated operating room. Although the work of the exchange iii 
girls is not, on the average, of an arduous character, at the same; 
time it must become very tedious at times. For this reason `; 
the operators must appreciate the provision of bright and 
spacious surroundings. We have already commented upon 
the unique arrangement of the exchange upon a single floor, Ж 
and we were much impressed with an inspection of the actual 
equipment. The work which has been put into the cabling, ~ 
from the point of entry into the building of the lead-covered ; 
cables right away through the various racks to the subscribers’ - 
and trunk sections, cannot be praised too highly. Praise is 
particularly due to the engineers for the manner in which the 
multiple has been carried out. m "EE ЖЕЗ E 

We can спу conclude by expressing our thanks to the 
management of the Peel-Conner Telephone Works for the oppor- 
tunity of inspecting the exchange, and we may further express 
the wish that interested telephone engineers will apply for 
permission to be shown over the equipment. 


THE “ SUN ” SCREWED TUBE SYSTEM. 


The wiring systems that have recently been placed on the market 
have all been conspicuous on the side of cheapness. Their avowed 
object has been to overcome the difficulties inseparable from the 
installation of electric lighting in small houses, if heavy screwed 
conduit has to be used; and to provide a system which is at once 
cheap and durable. 

There are some, however, who prefer the old systems, and to whom 
the extra expense is no objection. For these people the Sun Elec- 
trical Co. are now catering. In order that the unique benefits of the 
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" Kalkos " patent box may be still further extended, this piece of 
apparatus is now being manufactured in malleable iron to take all 
the standard sizes of screwed steel conduit. 

As ів well known, the prominent feature of the “ Kalkos" box, the 
new type of which we showin section in Fig. 1, is the adjustment ring. 
Every contractor is aware of the many difficulties which arise in 
wiring new buildings in which conduits are buried, when the switches 
and other fittings have to be fixed. ‘There is always some adjustment 
to be made in order to bring the switch plate flush with the finished 
wall, the plaster may not have worked to schedule, with the result 
that the box is left, perhaps, $} in. or so deeper than anticipated. In 
the past this has always been a difficulty hard to overcome. With 
the patent boxes, it is claimed, it is simplicity itself. The adjustment 
ring is rotated forwards or backwards as desired, in order to attain 
the desired level at the front of box. Nearly { in. adjustment із thus 
obtained with any cover. The adjustment obtainable is unlimited. 
if the correct cover is selected. In flush work a further adjustment 
is also possible on the switch plate. То fix this the plate is slipped 
over the projecting male thread on the cover (C32). It automati- 
cally adjusta itself to the level of the plaster or wall panel, irrespective 
of the angle at which the box happens to be fixed, and is securely 
fastened by means of the milled ring provided. Our illustration shows 
the component parts of the box in detail with a ceiling rose; 


ceiling rose, C32 the cover, and C250 the flush plate. All boxes are 
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of the double compartment type, giving a clear space between the 
bases of the switches, plugs, or ceiling roses. The bottoms of the 
boxes can be used as distribution or joint boxes, and thus the number 
of junction boxes can be redued to a minimum, By this arrange- 
ment joints are accessible at any time by unscrewing the cover and 
taking out the fittings, the wires behind thus being exposed without 
disturbing either floors or decorations. A general view of a three-way 
box is given in Fig. 2, one-way and two-way boxes are also made. Ап 
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important feature of the double compartment type of box is that it 
gives & clear run through for wires to other points, thus making 
possible à great saving in material. 

Two interesting pieces of apparatus have been introduced in con- 
nection with this system. The first of these is the switch shown in 
Fig. 3. It has been designed to eliminate the difficulties hitherto 
experienced when using ordinary panel switches in a system which is 
earthed throughout. It will be noted that in the * Kalkos " switch 
all current carrying parts are enclosed in a porcelain well. It is, 
therefore, impossible for any live metal to come into contact with 
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the switch cover. 
its full capacity of 
and set up between 


And when breaking circuit with aswitch carrying 
5 amperes, there is no risk of an arc being drawn 
the terminals and earth. The screws of terminals 
are 80 protected by porcelain that even when right out it is claimed 
they cannot touch the box ог cover. Terminals can be tightened up 
after the switch has been placed in the box, there being channels in the 
porcelain toadmit of the use of ascrew-driver. Ап important feature 
is that the dolly is effectively earthed to the system only when the 
cover is screwed into position, but is always automatically earthed as 
soon as the cover is fixed, there being no connections to make. The 


t : а 
check о being no loose parts The Sus piani) в fitted to 
movement y into and fit the adjustme à n esigned to 
; can take place nt ring, so that no lateral 


* The contact arm of switch is enclosed 
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in marmorite, thus effectively insulating it from the operating mecha- 
nism, and at the same time placing an insulated barrier between the 
two poles of switch when the circuit is broken. The special construction 
of the contact arm, whereby this moves independently of all other 
parts of the switch, enables it to roll into position when switching on, 
the movement being particularly easy. It affords also a very large 
contact, ensuring as it does the whole of its surface for this work. 

Another piece of apparatus is the wall socket and plug, shown in 
Fig. 5. It has been designed to comply with the requirements of the 
Factory and Workshop Acts, 1901 and 1907. 

The connection to earth is made automatically as soon as the socket : 
is inserted іп the box, by means of a spring contact, E (Fig. 6). It is 
said to be impossible for wiremen to omit to make this connection : 
when fitting. The third ріп оѓ the plug is available fortheearth wire 
ог sheathing of the flexible and for portable fittings. It is impossible 
for the “ earth " pin to be inserted into a live socket or vice versa. 
If this plug is used on three-wire systems, where the tube is used as 
the neutral, the third pin can be employed to carry current, the 
pressure between this pin and either of the others being half that of 
the total voltage of installation. 
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NEW WATKIN SWITCH. 


At the Engineering and Mercantile Exhibition which is at present 
open at Olympia, the Adams Watkin Co. have an extensive 
exhibit which demonstrate in a practical manner the application 
of this well-known switch to the control of lighting, heating and 
small power circuits. One of the features of the exhibit is a tumbler 
pattern Watkin switch which has a maximum capacity of 64 watts. 
This has been brought out to meet the demand for a switch to 
control one or two metal filament lamps. The switch is very little 
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CONFERENCE OF GOVERNMENT TELEGRAPH AND 
NH TELEPHONE ENGINEERS. 


A list of the subjects which were discussed at this Conference 
appeared on page 785 of THE ELECTRICIAN of Feb. 25 last. The 
Conference was held at Paris from the 4th to the 11th inst. inclusive. 
The members present were as follows :— | 

GREAT Britatx.—Major J. A. O'Meara, C.M.G., Engineer-in- 
Chief of the G.P.O.; Messrs. J. А. Stubbs, J. E. Taylor, Е. L. 
Henley, К. Addey, Н. В. В. Moore, H. Brown and J. G. Lucas, 
engineers of the Telegraph Department ; and M. Gill, engineer-in- 
chief of the National Telephone Co. | 

GERMANY.—Prof. Dr. Strecker, Prof. Dr. Breisig, Dr. Ebeling 
and Herren Herren, Kuhlmann, Vittichen, Herz, Lischen and Gut. 

Bararia.—M. Bredauer and Dr. Steidle. 

Wurtemburg.—Herr Ritter. 

FRANCE.—MM.  Estaunié, Seligmann-Lui, Frouin, Dennery, 
Thevenin, Thomas, Tongas, Bouchard, Sins, Lorain, Maureau, 
Massin, Devaux-Charbonnel, Larose, Pomey and Milon, and J. 
Carpentier, Meyer-May (Société Industrielle des Telephones), G. 
Rechniewski (Зосісъ: Thompson-Houston), Welles (Société Aboilard), 
Scimia, Viardot and Welles. 

AvusTRIA.—Herren Arthur  Linninger, 
François Stecher de Sebenitz. 

Huncary.—MM. André Kolossvary. Jos. Hollos, Samuel Halten- 
berger, Bila Сай, Béla Julcher, Enno Berdenich, Augustin Major, 
Miksa Dénes, and Eugene Fritz. 

Bosnta-HERZEGOVINA.—Col. Н. Goiginger and M. Ad. Daninger. 

BurGARIA.— M. Vassil Chlébaroff, 

ITALYv.—Prof. Giovanni di Pirro and Signori Enrico Mirabelli 
and Salvatore Montinari. 

HoLLAND.—MM. A. Е. В. Collette and V. C. Proper. 

DENMaRK.—M. W. G. Thomsen. 

BELGIuM.—MM. Roosen and Colson. 

Russi4,—MM. Evangoulow, Louis Tolloczko, Centkowski and 
Roubanovitch. 

SERVIA.—MM. Milan Georgevitch, D. В, Dimitrievitch and 
Miloutin Vouiadinovitch. 

Roumanra.—MM. Vidic and Jancolesco. 

NonWAY.—MM. Sivert Rasmussen Abild and Léonhard Iversen. 

SWEDEN.—MM. Landstrom, Pleijel, Carl Egner, Gunnar Hólm- 
strom and Kinmanson. 

TuRKEY.—MM. Mehmed Emin-Bin Ali and Mehmed 
Effendi. 

UNITED STaTES.—Messrs. С. E. Scribner, and John J. Carty 
(American Telegraph and Telephone Co.) 

Bureau INTERNATIONAL DE L'UNION 
Crescitz. 


Ernst Petritsch, and 


Sabri 


TELEGR \PHIQUE.—M. 


LEGAL INTELLIGENCE. 


sec 
Torquay Tramways Arbitration. 


On Friday last week Mr. Archibald Read resumed the arbitration 
between the Torquay Tramways Co. and Torquay Corporation as to 
whether the Corporation are unreasonably withholding their consent to 
the adoption of the overhead system of traction on a length of tramway 
in substitution for the present Dolter system. 

Mr. STANLEY CLEGG, city electrical and tramway engineer, Lincoln, 
said five years ago his Corporation adopted the G.B. system. А guarantee 
was given that the current consumption should not exceed 1-337 units 
per car-mile, and that not more than 18 studs per annum should be left 
alive and undetected by the саг. lf undetected by the car they could 
not be left in such a state as to be dangerous. The earthing strip carried 
away any surface leakage to the rails, so that it was impossible for a stud 
to charge itself up and cause damage. The current consumed was 1:219 
units per car-mile in the first year and 1-075 in the year ended March last. 
'l'he current necessary to excite the magnets was guaranteed at 580 watts. 
It had been reduced to 260 watts. In the whole five years no stud had 
been left alive and undetected, and there had been no accident either to 
persons or to animals. Car-miles run last year were over 156.000, 
working expenses were $d. per car-mile below those of all other municipal 
electric tramways. The С.В. system had some advantages over the 
overhead system as regards quiet running, safety and sightliness. They 
had had three bad winters which brought down telegraph wires т the 
neighbourhood, Their line was flat and straight. They had an increas- 
ing number of live studs, but it had not exceeded the guarantee. Last 
year the guarantee as to maintenance cost was exceeded, but the average 
for the five years had not exceeded the guarantee. 

Mr. №. M. MonbEv said he had studied all the systems of surface con. 
tact traction. His firm advised the original Dolter Со. n July last he 
was called in by Torquay Corporation to report as to the system. He 
had had nothing to do with the Dolter Co.’s work for eight vears. He 
vaported that the system could be improved so as to be satisfactory and 
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also that other surface contact systems could be used satisfactorily. He 
found the system was working very well, although the line had net been 
kept up so as to satisfy an engineer. The thing was, to the public, 4 
complete success ; but to the company it was not. He felt that it could 
be saved comparatively easily. He examined very few studs under the 
road. He then explained improvements proposed by Mr. Mitchell and 
approved by himself. Most of the troubles came about through the 
inner vessel, and Mr. Mitchell proposed to do away with it. Mr. Mitchell 
had also introduced a more powerful] armature and a longer lever, which 
would enable a better contact to be made by the contact bases beneath 
the stud with the same excitation of the skate, even with the skate quite 
clear of the road. "The longer lever would also make a clearer break. 
The single pot arrangcment would permit of the whole apparatus being 
easily withdrawn and examined. The interior of the pot would be filled 
up with oil and be open at the top, and, not being gas-tight. the danger 
of explosions would be minimised. He produced a sample of oil such 
as is used on the Hastings tramways, and which he said was thin enough 
to allow the lever to work and yet of sufficient specific gravity to keep out 
sea water. It was 8-8 per cent. heavier than fresh and 6 per cent. heavier 
than sea water. He exhibited a model which showed that the proposed 
new armature for making the contact under the stud would make a better 
contact with the skate 3 in. above the stud than the old apparatus would 
make with the skate touching the stud. The inner vessel becoming loose, 
the contact bases might not remain opposite one another, and that was 
likely to lead to arcing and increase the carbonisation of the oil. Another 
trouble with the two pots was that the thick oil from the outer pot get 
into the inner pot, but with the single pot only the thin oil was used. He 
did not think water would creep down the inside of the single pot. He 
thought Mr. Mitchell had now, at one blow, solved a great many of the 
difficulties. The total current loss, including all losses between the 
station and the car, and also on the return, was 11-9 per cent. He would 
expect the current used on the overhead system to be from 6 to ¢ percent. 
less. There was not much cause to complain of the cost of the energy 
at Torquay. On some of the lines he should say that more than half of 
the studs were out of order when he inspected the tramways, and the 
system had not had a fair chance. At Torquay (one of the hilliest tram- 
way systems in the country) the current consumed was 2:24 units per 
car-mile, and at Huddersfield, which was also hilly, the current used on 
the overhead system was 2-25 units. At Lincoln the current used on 
the С.В. system was only 1-1 units, but the line there was Нас. Even 
after the Board of Trade's final intimation that they would not renew 
their order permitting the working of the Dolter system at Torquay after 
the date previously fixed, he would still, if he had been the engineer of 
the system, have spent more money on improvements, as he believed 
that the Board of Trade were a reasonable body, and that they would have 
withdrawn their decision if the line had been made to work reasonably 
well. He thought the contact parts would make a better break in oil 
which was pirtly carbonised if the magnetism were great than if it were 
small, because with a good contact there was less tendency to heating. 
Although he had not made any tests on the tramways of the oil he had 
produced, he had had experience of the working of switches and other 
electrical apparatus in oil, and upon that he based his opinion that the 
levers and contacts in the pots would work in the oil submitted. He did 
not. know that the ereeping action of water was greater along porcelain 
than on other substances. He thought it would be greater on less highly 
glazed surfaces. This, and the fact that Mr. Holliday had said that on 
scraping the outer surface of the inner pots, which had become conductors 
owing to the carbonisation of the oil, they had again become non-con- 
ductors, led to the conclusion that the water crept down on the outer 
surface of the inner pot, rather than the inner surface of the outer pot. 

Col. SpRAGGE (mayor of Torquay) said the Torbay-road was ri" 
as one of the most beautiful marine parades in the kingdom, and ine 
were averse to anything that would interfere with its beauty. The e 
in the Council was almost unanimous against permitting overhea 
tramways. 

Mr. Vesey Knox said the Council were not only considering the beauty 
of the town, but their action was an attempt to squeeze the company. 
He asked the arbitrator to order the Corporation to produce the Tram: 
way committee's report of May 14. 

The ARBITRATOR said he would consider the point. | 

Мт. Е. S. Hex (town clerk of Torquay) said the Corporation mu 
that with proper attention the Dolter system could be made te wor 
satisfactorily, and they continually communicated with the а 
upon matters that they thought would result in the improvement t | 
the Board of Trade said must take place. If it had not been for (he 
assurances the Corporation had received from the company ах (9 the com 
tinuance of the surface-contact system they would not have support 
the 1909 bill authorising the Paignton extention. | 

Mr. Vesey Knox said the company were authorised by Parliame nt te 
work the tramways, and the Corporation were not justified in exereiétnz 
their veto to prevent them from being worked at all. Finding they сөп ' 
squeeze nothing more out of the company the Corporation sme. a 
them stew in their own juice.” He submitted that the authenty s 9 Hn 
was crucl and unreasonable. 

The hearing was concluded on Saturday, and the 
his award. 


arbitrator reserved 


Mining Regulations. 
gainst James 


On Tuesday the Sheriff of Linlithgow heard a charge agam le 
Jones, jun., and Scott Lees (agent and manager respectively Н E" 
Dalmeny Shale Mine of the Dalmeny ОЙ Co.) for having (1) on {ше 
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1910, failed to maintain the electrical apparatus in the Douglas Dook 
part of the mine in such a condition as to reduce the danger through 
accidental shock to the minimum, in respect that the casing of the 
motor working the pump in the dook was alive: (2) for having failed to 
protect the terminals on the motor and controller either with insulating 
covers or metal covers connected to earth, notwithstanding that рго- 
tection in one or other of these ways was practicable; (3) for failing 
to maintain the conductors to the motor completely insulated from 
earth ; (4) for failing to make the roof and sides of the travelling road 
to the motor secure, and allowing an electrician at the mine, who was 
not a person appointed for exploring or repairing, to travel on the road 
on the date in question ; (5) for failing to have the terminals and com- 
mutator contacts, which were dangerous and exposed parts of the motor, 
securely fenced ; and (6) for allowing on the dates mentioned the wires 
lighting the circuit at the east side haulage motor to rest on an iron 
girder, and, further, in one place allowing astaple to be used as a fastener, 
all in contravention of the Coal Mines Regulation Act and the Special 
Rules of the Home Office as to the use of Electricity in Mines. 

Mr. JAMES Kipp, solicitor, who appeared for respondents, took excep- 

tion to the relevancy of the complaint in respect that the execution of 
the electrical rules being in the hands of an electrician, it must be speci- 
fied wherein the manager or agent had done or omitted to do something 
in the way of supervision which involved them in the offences charged, 
-and that in any case the manager, who was technically qualified, and 
technically guaranteed by his certificate, was responsible primarily in a 
question between him and the agent, the latter of whom did not require 
any technical qualifieation, and therefore in such a question it must be 
set forth clearly how the agent was involved in responsibilities. Не 
submitted that the manager and agent appearing on the complaint as 
framed were mutually exclusive of each other, and if that point were sus- 
tained the whole complaint must drop. . | 

Sheriff MacLeop indicated that with regard to the general objection 
based on the relative positions of the agent and the manager he confessed 
that he would have preferred to see them treated separately, as having 
been guilty of separate offences. However, he thought that that might 
be inferred from the reference to the different rules, and if that might be so 
he was not inclined at that point to sustain the objection and dismiss the 
case. The other objections he dismissed, with the exception of an objec- 
tion taken to the libel in so far as it charged the respondents with allowing 
a man to walk in an insecure road, He agreed with the construction put 
upon tho section by the accused’s agent as being the correct one, and he 
held the complaint in that respect irrelevant. 

Respondents tendered a plea of not guilty, and proof was fixed. 


re: "C 


Workmen's Compensation. 


At Birmingham County Court on Monday Judge AMPHLETT, K.C., 
hoard an application by the British Thomson-Houston Co. for the review 
of a memorandum of agreement (filed Nov., 1909) for the payment of £1 
а мсек to George Mackenzie, an electrician, of Handsworth. 

Mr. Cave (for applicants) said respondent was employed by them in 
Dee., 1906. On the 24th of that month he met with an accident through 
the bursting of a naphtha can, which intlicted burns on his body. He was 
unable to work for some time, and was allowed £1 a week down to May 2. 
1908. On July 28, 1908. respondent re-entered their employment, and 
did the same work at the same rate of wages. He remained until Dec., 
1908, when the job came to an end. There was a question whether appli- 
cants had entered into an agreement which settled the whole case. The 
agreement, by which he accepted £12, was signed by respondent. Арра- 
rently respondent's contention was that, though he signed the agreement, 
he did not read it, and, therefore, was not bound by it. Mr. Cave read 
letters which had passed between the parties, and said that at a previous 
hearing Judge Ruegg decided: that respondent did not think he was 
settling his claim when he signed the agreement, but, because of his care- 
lessness, deprived him of his costs. That decision came before the 
Divisional Court, when it was decided that the matter should be referred 
back to the County Court, with liberty to set up the agreement as the 
reason for demanding the termination of compensation. 

Dr. LEonaRD GaMaEE said he considered respondent was now able to 
_ do the work of an electrical engineer. "There was a slight loss of agility, 
but he did not think there would be any loss in ability. He did not con- 
sider respondent was quite so capable of doing constructional work which 
necessitated the use of scaffolding. 

Mr. ARTHUR TURNER, in the employ of the B.T.-H. Co., said he handed 
over £12 to respondent, and had no doubt he read the agreement before 
signing it. The work on which respondent was «engaged from July to 
Dec., 1908, was precisely the same as that he had done up to the time of 
the accident. 

Respondent stated that since the accident he had not been able to earn 
anything at his own trade. He had opened a little newspaper shop, but 
had made an average of only 6s. 7d. а week. А large part of the exterior 
of one of his legs was pra-tically insensible to pain, and the sole of the foot 
was practically dead. Не was claiming £12 arrears, and he understood 
It was a receipt for that sum, and, therefore, he did not read its 

Dr. E. Russet HENNESSEY said he had had respondent under his care. 
In July, 1903, when respondent was asked to go back to work, witness did 
not consider him fit to undertake the duties of an electrical engineer as he 
understood them. Н: still held that opinion. "There was a contraction 
of the loft leg, which was about 2 in. shorter than the right. 

The hearing was adjourned until to-day. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


A leading draughtsman is required for designs of startors, rheo- 
stats, iron-clad switchgear, &c. See an advertisement. 

А draughtsman is wanted for a.c. and d.c. generators and motors 
See an advertisement. | 


Test-room assistants are required, used to calibrating т.е. and 
e.m. instruments. See an advertisement. 

Applications are invited for the position of resident engineer for 
one of the electricity works under the contro! of the County Borough 
of Stoke-on-Trent. Applicants must have a thorough mechanical 
training and experience in а three-wire d.c. station. Salary £180. 
Forms of application from the chief electrical engineer, Mr. C. H. 
Yeaman. Applications to the town clerk, Mr. Е. B. Sharpley, by 
26th inst. 

An electrical engineer is required to take charge of the Cambuslang 
electricity and refuse destructor works of Lanark County Council. 
Commencing salary £160. Applications by Sept. 26. 


Mr. Ingram has been promoted to the position of second engi- 
neer at Bermondsey (London) electricity works, in place of Mr. Cragg 
resigned, at £120, rising by annual increments of £10, to £140 per 
annum. It was recommended that Mr. Oake, jun., engineer in 
charge and switchboard attendant, should be appointed third engi- 
neer, at £110, rising to £130 a year, but the Council rejected the 
recommendation and decided to advertise for applicants for the 
position. 

Mr. T. J. Considine has been appointed charge engineer аё Taunton 
electricity works, in place of Mr. E. B. Barton resigned. 


Mr. W. A. Scott, assistant works manager, has been promoted to 
the position of works manager to Bruce Peebles & Co., in succession 
to Mr. W. V. Waite, resigned. 


——_ 


EDUCATIONAL NOTICES. 


University of London, University College.—-The session in the faculty 
of engineering begins on Oct. 3. The provost and the dean will 
attend on Monday and Tuesday (Oct. 3 and 4) from 10 a.m. to 
] p.m for the purpose of interviewing students and advising them as 
to their courses. 

In addition to the regular undergraduate courses, the following post- 
graduate courses (which will include lectures, drawing office work and 
demonstrations) will be given during the coming term: Electrical design, 
by H. M. Hobart, B.Sc., M.Inst.C. E., M.I. E. E.. on Mondays from 5 to 7, 
beginning Oct. 10. Steam turbines (supplementary to course in session 
1909-10), by Mr. E. G. Izod, on Fridays at 5:30, beginning Oct. 21. 
Railway engineering, by Н. Deans, М.А. (Cantab.), M.Inst.C. E.. on Mon- 
days and Thursdays at 5, beginning Oct. 6. Photographie surveying, by 
M. T. Ormsby, M.Inst.C. E.L., on Fridays at 4, beginning Oct. 14. 

University of London, Goldsmiths' College.— The new session com- 
mences on Monday, Sept. 26, and the enrolment of students com- 
menced on 19th inst. Complete courses of instruction are provided 
in mechanical, electrical and constructional engineering, telephony, 
fitting and machine pattern making and smithing, land surveying, 
&c. Students are prepared for the London University degree of 
D.Sc. in engineering, for the examinations of the Institution of Civil 
Engineers, Board of Education and City and Guilds of London 
Institute and for the National and Whitworth scholarships. "There 
are reduced fees to course students if paid by Sept. 23. Particulars 
of fees, &c., from the Warden, Goldsmiths' College, New Cross, S. E. 


University of Edinburgh.—The next session opens on Oct. 4. In 
the engineering department of the University complete courses of 
instruction are provided in civil, mechanical and electrical engineer- 
ing, qualifying for the degree of B.Sc. in Engineering, and extending 
over a period of three years.  Particulars of entrance examination 
scholarships, fees, &c., can be obtained from the Matriculation Office 
of the University. 

University of Bristol.—At this university complete courses о“ in- 
struction in electrical, mechanical and civil engineering are given, 
and also instruction in the evening classes. The 1910-11 session 
in the faculties of arts, science and medicine will commence on Oct. 3, 
and in the faculty of engineering began on Sept. 13. Particulars and 
prospectuses from the registrar, Mr. James Rafter. 


Armstrong College, Newcastle-on-Tyne.—The next session com- 
mences on Sept. 26. There are full courses of instruction in 
mechanical, marine, civil and electrical engineering, naval architec- 
ture, mining, metallurgy, agriculture, pure science, arts and letters, ' 
Particuiars from the secretary, Mr. Е. Н. Pruen. М.А., Armstrong 
College, Neweastle-on-Tyne. 
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Battersea Polytechnic (London, S.W.).—The day courses at this 
Polytechnic prepare for the B.Sc. degree (in engineering) of the Uni- 
versity of London, and for the Polytechnic diploma in mechanical, 
electrical, civil and constructional engineering. The day courses 
commenced оп 22nd inst: and the evening courses start on 26th inst. 
Prospectuses from the Secretary. 


Borough Polytechnic Institute.—The new session begins on 26th 
inst. There is a four years’ course of instruction in electrical 
engineering. and in electric wiring there is a three years’ course. 
There are day and evening classes. Further particulars and detailed 
syllabus are given in the prospectus, which can be obtained from the 
Principal, Mr. C. T. Millis. 

The prospectus for the 1910-11 session, which commences on the 26th 
inst., gives particulars of the varied work earried on in the Institute. 
‘Amongst the alterations are the re-arrangement of the electric 
wiring courses, and there are sume new classes in mechanical engincering. 
There has been an extension and development of the work in nearly all 
departments. Copies may be obtained from the Principal. 


Northampton Polytechnic Institute (London).—Full day courses 
in the theory and practice of mechanical and electrical engineering 
and electro-chemistry will commence on Monday, Oct. 3. 

The courses in mechanical engineering include specialisation in auto- 
mobile and aeronautical engineering, and those in electrical engineering 
include specialisation in radio-telegraphy. The entrance examination 
takes place on Sept. 28 and 29. Three entrance scholarships of the value 
of £52 each will be offered for competition at the entrance examination. 
"Tho courses include periods spent in commercial workshops and extend 
over four years. They also prepare for the degree of B.Sc. in engineering 
at the University of London. There are full and part time courses in all 
branches of technical optics. Particulars as to fees, &c., can be obtained 
at the Institute, Clerkenwell, E.C., or on application to the principal, 
Dr. В. Mullineux Walmsley. 


South-Western Polytechnic Institute (London, S.W.)—At this 
Institute a complete three years’ course in electrical engineering 13 
held during the day, and a four years’ course in the evening. Courses 
of lectures and practical work are given in a number of subjects, 
including elementary, intermediate and advanced electrical engineer- 
ing, electrical design, instruments and lamps, alternating and poly- 
phase currents, wiring and fitting, and the calculus for engineers. 
Particulars from the Secretary, Manresa-road, Chelsea, S.W. 

The prospectus of the day and evening courses which are provided 
at this Institute (for men and women) has been issued. 

The evening classes commence on 26th inst. and the day college opens 
on Oct. 3. The institute is provided with well-equipped electrical, 
mechanical and physical, chemical and metallurgical laboratories, and 
wood and metal workshops, &c., with a well-qualified staff of lecturers, 
‘demonstrators and instructors. The full course of instruction in elec- 
trical engineering extends over three years, and affords a theoretical and 
practical training for those who intend to take up electrical enginecring 
as a profession. ‘The courses of instruction provided at the polytechnic 
also prepare for the degrees of the University of London. Further par 
ticulars may be obtained at the polytechnic, or Manresa-road, Chelsea” 


London, S.W. 


Sir John Cass Technical Institute—A course of evening lectures 
and practical work on “ Fuel " will be given at this institute during 
the session 1910-11, including one on ^ Liquid, Gaseous and Solid 
Fuel," by Mr. J. 5. Brame, on Monday evenings, 7-8 p.m., commenc- 
ing Oct. 17; one on “ Fuel Analysis " (and course of laboratory 
work). by Mr. С. О. Bannister, during the summer term on Monday 
evenings, 7-10 p.m., commencing April 24; and a course of labora- 
tory work on *“ Gas Analysis " in tlie summer term, by Mr. Chas. А. 
Keane, D.Sc., Ph.D., К.1.С., on Wednesday evenings, 7-10 p.m., 
commencing April 26. The courses of instruction are arranged to 
meet the requirements of those engaged in chemical and engineering 
works, or who are concerned with the use of fuel for motive power. 
Detailed syllabuses of the courses may be obtained at the offices of 
the institute, Jewry-street, Aldgate, London, E.C., or by letter to 
the Principal. 

Electrical Standardising, Testing and Training Institution.— This 
institution has two departments—viz.. а training department and a 
standardising and testing department. We have received the elec- 
trical engineering syllabus, which gives particulars of the courses of 
instruction, fees, exhibitions, &c. 

The training department provides students with a thorough training 
(theoretical and practical) in electrical engineering. ‘The full course 
occupies four years, arranged so as to combine theoretical training with 
practical experience. The first year is spent at Faraday House, the 
second at engine manufacturer's, the third at Faraday House, and the 
fourth at an electrical manufacturer's or power house. The institution 
has a permanent staff of well-qualitied teachers, and there are also special 
“lecturers on certain electrical engineering subjects. In order to keep the 
instruction abreast of modern developments, frequent lectures are given 
during the advanced усаг by engineers in practice upon the branches 
of electrical engineering in which they have specialised. The specia] 
lecturers include Mr. W. В. Cooper, M.A., B.Sc., Mr. W. Н. Eccles, D.Sc., 


Mr. H. M. Hobart, B.Sc., Mr. J. Rennie and Mr. В. J. Wallis-Jones. 
Further particulars from the Secretary, Faraday House, Southampton. 


row, London, W.C. 

Bradford Technieal College.—The calendar of the day section fot 
the 29th session (1910-11) has been issued, and contains particulars 
of the courses of instruction in engineering, chemistry and dyeing, &c. 


Rutherford College (Neweastle-on-Tyne).— Yesterday (Thursday) 
Prof. M. Sadler inaugurated the new wing extension for technical 


instruction which has been erected at this college. 


BRITISH NOTES. 


Assessment of Machinery.—-The Machinery Users’ Association 
write reminding our readers who are manufacturers.and machinery 
users in the London area. that the quinquennial re-valuation of London 
is not yet completed notwithstanding that the lists were sent in as 
long ago as June 1. The Association notify that a great number oí 
assessments will be altered and increased when the valuation lists 
аге readjusted, and there will then only remain seven days before they 
will be irrevocably closed for the next five years. Persons who may 
not be members of tbe Association are informed that information for 
their guidance will be provided if they will communicate with the 
secretary at 22.23, Laurence Pountney-lane, London. Е.С. 


Belfast.—The arc lighting of High-street and Castle-place was 
inaugurated on 15th inst. “ Sunree " flame arcs of 2,000 c.p. each 
are used. 


Bermondsey (London).—A special meeting of the Council will be 
held on Oct. 18 to consider the question of applying for a provisional 
electric lighting order for the district of the late St. Olave Board of 
Works. Two companies already supply electricity in the district. 


Bishop’s Stortford.—The Board of Trade have been inquiring into 
the steps taken to carry out the provisions of the elect ric lighting 
order, 1905, and the Lighting committee have been instructed to 
report upon the matter. 


Cable Rates within the Empire.—At a conference of the Institute 
of Journalists last week the subject of an electrical girdle of cheap 
cables was introduced by Mr. В. McMillan, of Sydney, N.S.W., in 
its relation to cable rates within the Empire. 

Mr. McMiLLAN moved: “That the time has arrived for binding the 
Empire together with an electrical girdle of cheap cables,” He asked 
that some of the money expended on ironclads should be spared to bring 
the oversea dominions into closer communication with the Motherland. 
What was wanted was a Government cable across the Atlantie. 

Mr. Hexntker Heaton, M.P., of course supported the motion, using 
the familiar formula “ that the cables of the world were now in the hands 
of monopolists or cable rings.” Не contended that these undertakings 
should be bought out at the market price of the day by the Governments 
of the civilised world. [He did not say whether he had gone inte the 
figures of the proposal.] This great Empire (he continued) would never 
be perfect. until they made communication with the Fijis and New Zealand 
as cheap as it was to-day with Ireland. It only meant the expenditure of 
a few thousand tons of copper wire. He did not wish to do injustice 10 
anyone, but if by some miracle the whole cables of the world were melted, 
or if they were destroyed to-morrow by some great earthquake, they 
coukl be reconstructed at one-third the original vost. 1t was advisable 
at all costs to put an immediate end to all cable monopolies. The escue 
that merchants had so built up their eodes that they were ahle to send 
even to Australia at the rate of 1d. per word was no reason why the masses el 
the people who could not arrange codes or anything of the kind shew 
be debarred from being able to communicate by telegraph. There wert 
about 16 lines to America—13 from this country—and he had published 
the statement, and it had not been contradicted, that 10 of these lines 
were kept idle by the ring. 

Мг. D. Н. Marine, of Melbourne, hoped that the extension of cheaper 
cables would not be confined to Australia, and disclaimed any idea to pe~ 
forward any scheme which would add to the taxation of this country. 
Australia should itself pay for every facility obtained. 

The PnREsipENT (the Hon. Н. Lawson) gratefully acknowledged the 
manner the Pacific Cable Board and the Eastern Telegraph Co. had 
offered the Cable committee and the Imperial Press Conference reductions 
in rates for Press messages. These reductions would be extended under 
guarantee of a larger amount of telegraphic business. With regard t 
the Atlantic cables, he had reason to know that last year the ia de 
of Canada was moving in that direction, and he thought the mission af rhe 
Postmaster-General of Canada to this country at the present time % p 
also have some bearing upon this question. The whole problem ha | 
be dealt with in a broad and statesmanlike way. There was the n 
native of wireless telegraphy, but while wireless telegraphy did not ful ih 
their requirements they were still dependent upon cable communication 

Мг. MeMillan’s resolution was then adopted. 


Croydon.—The Tramways committee have been authorised V 
prepare specifications, &c., for new tramcars. 

Dublin.—The Lighting committee have been instructed to m 
in their estimate for 1911-12 for the electric lighting of the - 
Kilmainham Ward. 
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Eastbourne.— From the electricity supply department we have re- 
ceived the revised scale of charges which comes into force on Oct. 1. 
. Lighting supply will be given at 54d. to 5d. per unit, outside arc lamps 
or incandescent lanterns from 4jd. to 4d. per unit, heating and cooking 
from 21d. to 144. per unit, power (as heretofore) on sliding scale, 21d. to 
ld. per unit. 


Edinburgh.—On Tuesday the City Council were recommended by 
the Electric Lighting committee to apply the surplus on the past 
years working of the electricity undertaking (£7,300) towards the 
reduction of the capital moneys borrowed. 

The Lorp Provost said it was most unusual to apply to the engineers 
for advice. He thought as that was an important matter, and а new 
departure, that thcy ought to have a report from the Town Clerk and the 
Chamberlain upon it. 

After а brief discussion, the suggestion of the Lord Provost was 
agreed to. 


The Electric Lighting committee are considering the question of 
extending the mains to Barnton district. 


Electric Power in Bootmaking.—Manchester Guardians have de- 
cided to instal electric power at the bootmaking department of the 
industria! schools. 


Engineers’ Wages.—A conference took place on Monday at New- 
castle-on- Tyne between members of the Federation of Engineering 
Employers and representatives of the Amalgamated Society of Engi- 
neers, the Steam Engine Makers’ Society, the United Machine 
Workers’ A ssociation, the Eleetrical Machine Workers, and the Smiths 
and Strikers’ Suciety, with respect to an application by the men for 
an advance in wages of 10 per cent. on piece rates and 2s. per week 
on time rates, 

The last change of wages was a reduction in 1908. Mr. Summers 
Hunter presided, and about 15,000 men were represented. For the men 
the advance was demanded on the ground of improved trade, and the 
reduction of their unemployed from 2.000 last year to 650 in August. 
The employers contended that trade did not warrant the advance, and 
stated that fewer men were employed in the federated shops than in 1906. 
The advance was finally refused after a two hours’ conference, but the 
employers intimated that if the men thought it desirable they would be 
willing to have another conference later. 

Exhibitions.—The ninth international motor exhibition will take 
place at Olympia (London, W.) from Nov. 4 to 12. Further informa- 
tion from the Exhibition Manager, Society of Motor Manufacturers 
& Traders, Maxwell House, Arundel-street, London, W.C. 

An international exhibition of iron and metal wares and machinery 
will be held at. Budapest in May next. Particulars from the Ausstellung 
bureau, Gyaruteza 38, Budapest. Applications for space by Nov. 30, 

Gateshead.— The extensions of the tramway system were officially 
inspected yesterday (Thursday). 

Grimsby.—-At the meeting of the Lighting committee on Monday 
the chief electrical engincer (Mr. W. А. Vignoles) reported the com- 
pletion of the installation of Jandus enclosed arc lamps in place of the 
old street are lamps. The lamps were working satisfactorily. and 
giving much less trouble than the old lamps. It wasdecided to place 
a contract for the supply of metal filament lamps for street lighting 
at £15 per gross. 20 new consumers have been connected during the 
past month. 


Hammersmith (London).—The Council recently approved а pro- 
posal to permit the New Olympia Co. to generate current at Olympia 
for the electrical exhibition to be held in September, 1911, the com- 
pany to pay to the Council а royalty of 14. per unit generated. Аз 
the company now desire the Council to fix a lump sum the Electricity 
committee recommend that an alternative charge of £1 per kilowatt 
installed during the period of the exhibition be offered. 


Harrogate.—The suggestions of the electrical engineer (Mr. G. 
Wilkinson) as to the heating of sulphur water by electricity are to be 
embodied in a letter and submitted to the Wells and Bath com- 
mittee. 

Application is to be made to the Board of Trade for consent to 
supply electric current to certain premises outside the present limits 
of supply. 

Inee.—Wigan Corporation have received sanction to borrow 
money for extending the electric lighting mains to the Ince district. 


Keighley.—On Tuesday the Tramways committee recommended 
that a bill be promoted to authorise the equipment of a trackless 
trolley system connecting the borough with Crosshills and Sutton 
Mill with Stockbridge and Nab Lane, with Oxenhope, and pene- 
trating the Fell Lane district. 

The chairman of the committee (Mr. J. Mitchell), who moved the adop- 
tion of the report, pointed out that from April 1 to Sept. 15 the motor 
"buses had earned £2,507, ог 11-784. per mile, on a run of 51,000 car-miles. 
The cost had been about 9d. per car-mile, and he argued that they might 
save 3d. per mile under the new system. He was perfectly satisfied that 
it would pay the Corporation to go to Pariliament for those powers alone. 
The system under consideration would cover a distance of about 23 miles. 


Mr. А. Smith seconded, and gave figures as to the improvement in the 
traffic and profits of the existing Keighley tramway system, which had 
managed to get rid of the debt inherited from the old horse-car tramany. 
The Keighley lines had cost £4,480 per mile, while the trackless system 
could be put down at £1,200 to £1.500 per mile. Не thought the cost of & 
bill would be recovered in a single year. 

The recommendation was adopted by 16 votes to 5. 

Library Lighting.—Deptford (London) Public Libraries committee 
report that, having obtained advantageous terms from the London 
Electrie Supply Corpn., they have decided to adopt electric lighting 
in the New Cross branch library. The committee add. “ This form 
of illumination is the most suitable for library buildings.” 


L.C.C. Tramways.—It is announced that necessitous blind persons, 
properly authenticated and accompanied by a guide, will be carried 
free on the Council's tramcars, but the guide will be charged the usual 
fare. Authorities of institutions at which such blind persons live or 
are employed should apply for free passes to the Chief Officer of Tram- 
ways, 62, Finsbury-pavement, E.C. 

Manchester.—In reference to the recent sanction to a loan of 
£40,000 for extensions of the electricity department, the L.G. Board 
have informed the local Ratepayers' Association that the question of 
holding a local inquiry into the application was a matter entirely 
within the Board's discretion. 

Of the amount. sanctioned, £30,000 was required in respect of motors, 
switch-gcar and transformers, and was based on average expenditure of 
the Council for those purposes, while the balance (£10,000) was for sub- 
station plant required to cope with the anticipated demand for lighting, 
power and traction during the forthcoming winter. The Board have 
received а further application by the Council for sanction to & loan of 
£30,000 for a turbo-alternator at the Stuart-street station, and have de- 
cided to hold a local inquiry into this application. 

The Ratepayers' Association have also challenged the right of the Tram- 
ways committee to manufacture electric tramears. The Town Clerk 
claims that the power to manufacture is conferred by sec. 8 of the 1899 
and sec. 32 of the 1909 Corporation Tramway Acts; but the association 
claims that these sections only give authority to provide cara. The 
matter is to be considered by the committee. 

Market Lighting.—Swansea Market committee, who are reorgan- 
ising the local market, are considering the question of re-arranging 
and improving the electric lighting installation. 

Melrose (N.B.).—The Electric Supply Corpn. intend to lay electric 
lighting mains across the Tweed to Gattonside. 


Morecambe.—Mr. W. В. Wright writes, in reference to the blowing 
of the new cooling tower, to say that the design upon which the tower 
was constructed was neither prepared nor approved by him and that 
he has terminated his agreement with the Council. 


Municipal Wiring.—The Corporations of Ayr, Wakefield and Man- 
chester have agreed to give financial support to the scheme of the 
Incorporated Municipal Electrical Association to promote a bill to 
authorise local authorities to undertake wiring work, to let motors on 
hire, &c. Northampton, Chester, Shrewsbury and Burnley Corpora- 
tions and Radcliffe and Leyton Councils will give it their moral 
support. Sunderland Corporation are in favour of the proposal. 
St. Anne’s-on-the-Sea Council have decided to take no action, and 
Bexley Heath Council will consider the matter again. 


Norwich.— Application has been made to the L.G. Board fot 
sanction to borrow £18,790 (instead of £17,783 authorised by the 
Council on March 15 last) for extensions of mains and services, and 
for an exhaust steam turbine, with condenser, steam exhaust, water 
pipes, &c., centrifugal pump, balancer, coal elevator, &с. 


Oldham.—The borough electrical engineer (Mr. S. Wilmott New- 
ington) has reported that extensions of generating plant will be 
necessary in order to meet the demand for the winter of 1911-12. 

Negotiations are proceeding between the Corporation and Chadder- 
ton Council as to the terms upon which a supply of electrical energy 
is to be given in Chadderton district, and pending a definite agreement 
Oldham have obtained permission to supply eight consumers in the 
district. 

Personal.—Mr. Н. L. Тузоп-\о (electrical engineer to the East 
Indian Railway Co.) returns to duty in India on Nov. 1 next. 


Perth.—The oity electrical engineer (Mr. J. Lambert) has been 
asked to report upon the question of providing mechanical stokers 
at the electricity works. 


Portsmouth.—4An inquiry was held on Friday into the application 
of the Corporation for sanction to borrow £24,000 for extensions of the 
electricity undertaking. 

The town clerk (Mr. С. НАммохр ETHERTON) said the amount 
required was for expenditure on mains, transformera, meters and house 
services during the next three years. Of the previous sanctioned loan 
of £22,288, there was an oustanding balance of £1,914, and assuming 
the Board would deduct that sum from the present application, the 
present sanction would be £22,086. | 
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The INSPECTOR pointed out that the L.G. Board preferred that meters 
should be paid for out of revenue and not out of loans. 

The superintendent (Mr. W. S. FoArE) said the revenue for the last 
year showed a decline. owing to concessions to consumers, the more 
general use of metal filament lamps and reduction in charge for public 
lighting (from £18 to £16 per arc lamp per annum). Instead of the flat 
rate, а sliding scale had been introduced, and the amount of rebates to 
consumers was £2,595 for last year, against £1,860 in previous year. 
The units sold had slightly increased by the further use of power units, 
but private lighting had slightly decreased. The reserve fund had 
nearly reached the statutory limit of 10 per cent. 

Presentations.—Mr. W. Vincent Waite, late works manager to 
Messrs. Brüce Peebles & Co. was the guest at a dinner given in 
Edinburgh on 14th inst. on the occasion of his leaving the firm to 
start business on his own account in Cardiff. Mr. Waite was pre- 
sented with a sideboard and Mrs. Waite with a silver salver as a 
token of appreciation from the workmen and staff. The presenta- 
tion was made in the main shop by Mr. Lee Murray, general manager 
of the Company. and Mr. Waite feelingly acknowledged the gifts. 

Мг. Е. В. Batty, late manager of the Northallerton Electric Light 
& Power Co., who has obtained a position in London, has been pre- 
sented by the directors with a cheque and by the staff with silver 
flower уазсв. 


Rochdale.—In June an inquiry was held into the application of the 
Council for sanction to borrow, £13,940 for extensions of the elec- 
tricity undertaking, and the L.G. Board have now written to say 
that the unexpended portion of the previous loan must be used first. 

The Council are recommended to double the track of the Black- 
water-street tramway. | 


St. Pancras (London).—The chief electrical engineer (Mr. В. 
Baynes) has reported that for the year enaing March 31. 1911, £2,000 
will be required for mains, £1,700 for services and switches, and 
£800 for meters and indicators. 


Seaton Delaval (Neweastle-on-Tyne).— Electric lighting mains are 
being laid in this district, and current will be supplied by the Seaton 
Delaval Co-operative Society, who have made arrangements with the 
Newcastle-on-Tyne Electric Supply Co. : 

School Lighting.—The Bilton Council sehool and the new infant 
8chool, Harrogate, are to be wired for the electric light. | 

Seghill.—The Council have made an agreement with the Seghill 
Village Coal Co. for the electric lighting of the streets. 

Southampton.—The auditors (Messrs. Cash, Stone & Co.) have 
reported that the sums standing to credit of depreciation and renewals 
fund of the tramway and electric light departments on March 31 
were £20,263 (increase £5,190 on previous year) and £9,815 (increase 
£1,925) respectively. £2,000 has been appropriated to relief of rates 
from the tramways and £2,424 from the electricity department. 


Stoke Newington (London).—An additional transformer is to be 
provided at Edward’s-lane sub-station, at an estimated cost of £100, 
and mains are to be extended at a cost of £75. 

The Electricity committee has been in negotiation with the North 
Metropolitan Electrie Power Supply Со. on the subject of a revision of 
the charges to private lighting consumers, and the company has agreed 
to the following variation, viz. : That the present rates of 7d. and 2d. on 
the maximum demand system Бе continued, and apply to the whole 
borough, with the proviso that, if during the six months ending March 31 
next, or any subsequent year ending March 31, the average charge to the 
consumer shall exceed 54. per unit, he shall be entitled to a credit (off the 
March quarter's account) of the amount by which his total charge for the 
whole period has exceeded an average of 54. рег unit. The committee 
has provisionally approved. | | 

Trade Union Congress.—Several important questions affecting the 
engineering industries were discussed at the Trade Union Congress 
held at Sheftield last week. There were 501 delegates present, re- 
presenting 210 societies and 1,620,715 members. 

In the course of his presidential address Mr. J. HasraM, M.P., said 
the present unrest in the trade union world, while a matter with which 
the Congress could not deal directly, was of sufficient importance to 
warrant him in saying a few words upon it. The principle underlying the 
trade union movement was that of collective bargaining, and whether 
that might be refused by individual employers in these days or whether 
the principle во almost universally accepted was put in jeopardy by sec- 
tions of the men in various unions, the essential point to them was that 
they must do all that they could to maintain the power of collective 
bargaining, which, on the one hand, demanded recognition from the 
employers, and, on the other, equally demanded confidence in the 
leaders of the trade unions and. the officers of the various organisations. 
The year had been eventful in the coming into operation for the first 

time in the history of the civilised world of a national system of 
labour exchanges. No doubt а newly established organisation, with 
officials fresh to the work, would have made mistakes. Criticism should 
be reasonable and fair, and backed up with facts which would assist the 
Parliamentary Committee to secure the necessary alterations in its 
administration and regulations which should secure to the trade unions 
of the country that the labour exchanges should not be used to their 


detriment. The Government had indicated their intention of dealing 
with the question of insurance against unemployment. The country 
had had the opportunity of reading the pronouncements made by the 
Permanent Secretary of the Board of Trade (Sir H. Llewellyn Smith), 
from which it would be gathered that the Government had some data 
upon which to base their calculations, and whilst they recognised that it 
would be impossible to establish a scheme applicable to the whole of the 
trades of the country, they were pleascd to notice that a start had been 
made with those trades whieh were most liable to and suffered most from 
unemployment. That the scheme must be compulsory he thought they 
would all have to admit. Contributions would no doubt be asked for 
from the employers and from the workers, with a State guarantee and 
a State subsidy added, in order to make up the necessary funds for the 
management of a scheme applicable to the building trade and the great 
engineering and allied trades of this country. 

Mr. Haslam also criticised the Osborne. judgment and dealt vith the 
situation created by the judgment at some lergth. 

Resolutions were passed instructing the Parliamentary committee to 
circularise the unions affiliated to the Congress with a view of obtaining 
opinion and suggestion as to the Į racticability of a national federation or 
confederation of all trades: and to request views on the possibility of 
determining all industrial agreements on a given date for each year: and 
also to consider and report to the next. Congress upon the possibility of 
amalgamating by indusiries all existing unions, with one central executive 
clected by the combined unions and with power to act unitedly whenever 
there is a strike or lock-out in any industry. 

Resolutions were adopted in favour of the nationalisation of the rail. 
ways, and of bringing all offices and shops under the Factory Acts. 

А long discussion took place on the Osborne judgment, and eventually 
a resolution was adopted protesting against the judgment and claiming 
legislation to restore to trade unionists the right to levy contributions 
for the support of their Parliamentary representatives. 

In regard to libour exchanges, the Parliamentary committee were 
instructed to take steps to secure the following regulations for their 
administration :— 

(1) That a recognised trade union official shall, on making application 
to the superintendent of any labour exchange, be supplied with the name 
and address of, also the wages paid by, any firm offering employment 
through the medium of the exchange. (2) That under no circumstances 
should applications for situations be sent outside their own district, 
unless the superintendent of the exchange is first assured that the firm 
offering employment recognise the trade union rates and conditions of 
the district. (3) That the regulation governing the administration ef 
the exchanges should stipulate that under no cireumstances should the 
divisional superintendent or the superintendent of any exchange cause 
to be exhibited any notice of or entertain in any way whatever applica- 
tions from firms who may have a dispute with their work people after such 
dispute has been officially notified by the trade union concerned. 

Resolutions were also passed in favour of an amendment of the Trade 
Disputes Act so as to make it illegal for an employer during a ponding 
strike or lock-out to house persons other than the caretaker and his family 
in any premises not certified as a dwelling-house, and the granting of old 
age pensions to foreigners who have resided for 20 years in this country. 

A resolution in favour of the establishment of a central legal defence 
fund was carried, as was one claiming adequate representation for trade 
unions in the management of any scheme of compalsory State insurance 
for unemplovment. 


Truro.—Messrs. J. & W. Purves will apply for a provisional order 
for this district, the Council offering no opposition. 

Twickenham.—The Lighting committee are considering letters 
from the Twickenham & Teddington Electric Supply Co. as to terms 
upon which they would contract for lighting the whole or a portion 
of the street lamps in the district. 


Wakefleld.—'The charge for electric current for private lighting 
has been increased to 434. per unit. 

Walthamstow.—The Electricity committee have decided that à 
1,000 kw. mixed pressure turbine with tandem generators of 500 kw. 
cach, condensing plant and pipe work. cooling tower. switchgear. &c.. 
be installed at an estimated cost of £9,500. The car shed 1s to be 
extended and the alterations required to the overhead equipment 
are to be carried out by the tramways engineer, Mr. С. К. Spurr. 


Will.—The will of the late Mr. George Flett (managing director of 
Dick, Kerr & Co.) has been proved, and the estate is valued at 
£111.653 gross, with net personality £88.75. . 

Wireless Telegraph Notes.—Again wireless telegraphy has been 
used in the capture of a “wanted.” this time in home waters А 
criminal lunatic escaped from the Dumfries Asylum, walked to 
Liverpool, and then took passage in the * Viking” for Douglas. 
He was recognised on the vessel by a Manx police inspector, who 
sent à wireless message from the ship in mid-channel to Douglas 
ouk the prisoner, a desperate man, was seized on the pier by the 
police. 


In tho military manceuvres which have been carried out in Hamp- 
shire wireless telography has formed a prominent feature, and the 
Wireless Telegraph Company of Engineers has been provided with 
one of the most effective field station equipments of its kind in ex- 
istence. This equipment is extremely portable (it can be erected i 
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17 minutes and dismantled and removed in even less time), has a 
radius of 60 miles and has been found to work with extreme 
simplicity and accuracy. 

It is now reported that in the attempts made during the nava 
manceuvres in Torbay, 8. Devon, communication was well estab- 
lished between the cruiser “ Bonaventure" and a submarine 
vessel, and that by this success the utility of the submarine in actual 
warfare is largely increased. The submarine with which communi- 
cation was satisfactorily established was the “ D1,” built by Messrs. 
Vickers, Sons & Maxim, and delivered to the Admiralty 12 months 
ago. This vessel, which is the largest British vessel of the kind, 
and the first to be fitted with a wireless installation, was submerged 
during the experiment as far down as the periscope. which reaches 
about halfway up the vessel's mast. The labours of all concerned 
are now being devoted to perfecting a means by which the sub- 
marine boat can establish communication with other ships, and so 
become. as it were, self-reliant. An excellent view of submarine Dl 
appeared in the ** Daily Telegraph” for Sept. 21. 


Weymouth.—The Electric Lighting committee recommended that 
application be made for a provisional order to authorise the con- 
struction of tramways in the district at an estimated cost of #271000. 
The report was, however, withdrawn and another scheme is to be 
prepared. | 


Workhouse Lighting.—O wing to the cost of gas lighting at Hastings 
workhouse the Guardians have instructed the Building and Repairs 
committee to obtain an estimate for wiring the whole of the work- 
house buildings, and the Clerk has been requested to ascertain if 
the Corporation would be prepared to supply electric current for 
lighting at the same cost as is now paid for gas. 

Llandilo Council have decided to extend the electric light mains 
to the new workhouse infirmary at a cost of £100, provided the 
Guardians guarantee to take а minimum of 500 units per annum for 
at least five years, and pay 6d. per unit, subject to à reduction to 
41d. per unit in the event of 1,000 units per annum being consumed. 


Yeovil.—The Council will take no action in regard to a proposed 
application by Messrs. J. & W. Purves, for a provisional electric 
lighting order. 


Social Reunion.—The employés of Dublin Corporation electricity 
supply department held their social reunion on the 15th inst., when 
the Lord Mayor presided over a good attendance. Among those pre- 
sent were the chairman of the Lighting committee (Ald. Dr. MeWal- 
ter), the city electrical engineer (Mr. Mark Ruddle), Мг. G. Archer 
‘chief assistant), Mr. L. J. Kettle (superintendent of Pigeon House 
generating station) and Mr. E. Mayne (mains engineer). 

The CHAIRMAN congratulated the company on the fact that their first 
“smoker " was so well attended. Mr. Jas. Lurring was accompanist, 
and a number of talented artistes lent their assistance to make the evening 
a very enjoyable one. In bringing the proceedings to a close the Lord 
Mayor paid a special tribute to the energy displayed by the managing 
committee and its assistants, and to the splendid talent procurable in the 
Dublin electricity department. A vote of thanks to the Lord Mayor 
was heartily accorded and his health was drunk. "The healths of Ald. 
MeWalter, and Messrs. Ruddle, Archer, Kettle and Mayne were also drunk 
and responded to. ‘The managing committee were Messrs. T. H. Lurring, 
F. Foster, and Е. Sheehan, with Messrs. Н. J. Mayne and J. McNamee 
hon. secs. The stewards were Messrs. Н. Donohue, J. Melia, J. Keogh 
and J. Reilly. 


COLONIAL AND FOREIGN NOTES. 


Australasia.—The “ Australian Mining and Engineering Review ” 
says Bunbury (W. Australia) municipality have purchased the Bun- 
bury electricity works uf Messrs. Splatt, Wall & Co., at £7,374. 

Wordend and Newham (Victoria) Shire Council have decided to equip 
electricity works at a cost of about £2,000. 

The superintendent of Sydney tramways recently presented to the 
Public Works committee statistics showing that in the year 1909-10 
traffic receipts were £1,016,724 (compared with £315,930 in 1900), the 
miles open being 94 (against 431); 174.001,848 (53.470,533) passengers 
Were carried and 17,742,500 (3,106,185) car-miles run. By including 
North Sydney the total number of passengers carried is increased by 
48,078,286. | 

Perth (W. Australia) City Council are promoting a Bill authorising 
them to borrow money for purchasing the undertaking of the Perth Gas 
Co., which also supplies electrical energy. 

The electric lighting of Nhill (Victoria) railway station is to be under- 
taken by the local electric light company. 

A recent plebiscite of the ratepayers resulted т 917 votes for and 
1.664 against the installation of steam auxiliary plant at Launceston 
(Tasmania) electric power station at a cost of £6,000. The Council 
therefore decided not to proceed with the installation of the steam 
auxiliary and invited the advice of the Government hydraulic engineer, 
Mr. W. Reid Bell, on the best means of increasing the water power. № 
їз understood Mr. Bell will go into the matter in due course. 


Creswick (Victoria) Council have decided to approve a proposal sub- 
mitted by Mr. Buchanan Black for the generation of electrical energy. 
by means of the water power available at Braggs’ Flat. At this place 
(6 miles east of Creswick) there is a natural reservoir which would permit 
of sufficient storage to supply 3.000 н.р. during four months in the year. 
It is proposed to instal two 3,000 н.р. Pelton turbines each coupled to a: 
2,500 kw. generator. | 

Tatura (Victoria) Butter Factory Co. are applying for an Order in 
Council authorising them t» supply electrical energy for public and: 
private purposes, the estimated capital expenditure being £2,000. 

The ‘ Australian Mining Standard” states that Mr. Donald Mac- 
kinnon recently referred (in the Victoria Legislative Assembly) to the 
subject of the electrification of the Melbourne suburban railways, and 
demanded prompt action. The premier (Mr. Murray) replied that 
electrification could not be applied immediately. Mr. Mackinnon 
retorted that electricity would have to come, whatever predilections 
one might have about any particular form of power. Мг. Prendergast 
(Leader of the Opposition) said the Commissioners talked of doubling 
the railway system, but he hoped no expenditure in that direction would 
be permitted until they had come to a decision as to electrification. 
Mr. Murray said whatever improvements were made would be of such a 
character that they might be used when the electrification came. There 
was no question about the electrification of the suburban railways—that 
must come. They did not propose to appoint а commission to inquire 
into that, as they had sufficient information in Mr. Merz's report. The 
Governmert wcre alive to the question, and as little delay as possible 
would occur. 

Ararat (Victoria) Council are considering the question of establishing 
municipal electricity works. б 

At a meeting of the local butter company at Mortlake (Victoria) а 
resolution to undertake the supply of electrical energy in the town was 
lost because it was not supported by a three-fourths majority. There 
were 58 votes for and 33 against. 

The Bellambi Coal Co. have offered to supply to Bulli (N.S.W.) Shire 
Council electrical energy for lighting in Wallongong, and also to supply 
North Illawarra Municipality with current for use in Corrimal. 

Manly (N.S.W.) Council are procceding with the erection of the gene- 
rating plant for supplying current for working the tramway extension to 
the Spit, which will connect up with the North Sydney tramways, and is 
expected to be ready for working in December. 

Footscray (Victoria) City Council recently decided to adopt the electric 
light and power scheme recommended by their Lighting committee. The 
Council will purchase and erect the poles, wires, lamps, &c., at a cost of 
£8,000, and take current from Melbourne Council. The prices to be 
charged to private consumers will be 5d. per unit for lighting and 9d. for 
power. 

Dr. Alex. Graham Bell recently gave evidence before the Postal Com- 
mission, at the Federal Parliament House, Melbourne, оп the Sydney 
telephone service. While admitting that his observations of the Sydney 
service showed that much was still desired to make it efficient, many of 
the complaints of delay were due to the tardiness of subscribers in reply-- 
ing when called up. The average time occupied in giving the connection 
was 8 seconds, but the average time before a reply was obtained was 
32 seconds. Dr. Bell considers metallie circuits and underground wires 
essential to successful telephony in a city. He considers that the pro- 
posed toll system is on a fair basis, but thinks it necessary, before judging 
of the justice of the rates, to overhaul the departmental accounts (as was 
done for New South Wales recently) to ascertain what the system has cost. 

The Premier of South Australia (Mr. Verran) recently promised to 
obtain a report as to the suitability of the Brennan monorail system for a 
light railway for the carriage of farm produce. 

The Corporation of St. Peter's (a suburb of Adelaide) recently passed 
a resolution in support of proposed amendments of the Tramway 'Trust's 
Act to enable the trust to sell electrical energy for lighting and power. 
Coun. Crowley, who moved the resolution, said Adelaide Council had. 
acted unfairly to outside municipalities in suggesting that it should pur- 
chase the Electric Light & Supply Сов works. Adelaide Council should 
have all the surburbau Corporations in with it in the purchase scheme, 

Numurkah (Victoria) Council are obtaining a report from an expert on 
the subject of electricity supply. 

The Victorian Institute of Electrical Engineers has now over 100 
members and associates. 

A bill has been introduced in the Tasmanian Parliament to authorise 
the Derwent Mfg. Co. to generate and supply electrical energy at any 
place in Tasmania outside a radius of 10 miles of Launceston. It is pro- 
posed tò use water power from the river Derwent, near Macquairie Plains 


station, and to manufacture carbide of calcium in addition to generating 


and supplying electric power. 

The Tasmanian Parliament has passed a resolution to advance the 
money necessary for constructing electric tramways from Hobart to 
Huonville, with a branch to Kingston, and from Huonville to Lovett and 
Geeveston, provided the local authorities accept certain responsibilities. 
At a recent public meeting Geeveston ratepayers decided not to support 
the scheme in its present form, and Mr. Bennett, who supported the 
motion, said if the scheme was so good as had been stated in Parliament 
it needed no guarantee from the ratepayers, and he thought that it would 
not be fair to ask the Huon ratepayers for a guarantee, as they had con- 
tributed towards the cost of other railways in central and north Tasmania. 

Longford (Tasmania) electricity works were formally opened on Aug. 8. 

Kadina (S. Australia) Council are advised to put in an additional 
100 н.р. of generating plant, as the present sets are fully loaded. 
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Bombay Hydro-Electric Scheme.—1t is announced that the Ghats 
hydro-electric scheme will be carried out and financed by an Indian 
company. The capital is set downat Rs. 1,70,00,000 (£1,250,000), 
of which nearly three-quarters have been subscribed. The Maharaja 
of Bhaunagar has taken up 20 lakhs and the Gaekwar of Baroda 
10 lakhs. Thescheme provides for the utilisation of two or three large 
lakes at Lanauli and the installation of an electric power plant at 
the bottom of the ghats, and the energy will be transmitted to mills 
and factories in the Bombay district. Originally it was proposed 
to carry out a much larger scheme, which has now been divided into 
sections each of 10,000 н.р. The present proposal is to instal three 
units (one in reserve) and to extend the plant as circumstances 
require it. The cost of providing 59,00) н.р. would be about 
Rs.1.1,00,00.000. The Bombay Electric Supply & Tramway Co. owns 
and works an undertaking for supplying electricity in Bombay, but 
the new company will only supply electricity in bulk and for power. 


Brazil.—Since the electrification of the Porto Alegre tramways 
the Companhia Força e Luz has found it necessary to double a portion 
of the lines, owing to increased trafic. The company has contracted 
with the British firm who carried out the electrification of the tram- 
ways for the erection and equipment of electric lighting and power 
works for private supply. The new works will compete with the 
present lighting company and the municipality. Underground dis- 
tribution will be adopted. 


China.—Mr. W. P. Ker (Commercial Attaché to the British Lega- 
tion at Peking), in his report on the foreign trade of China for 1909, 
writes :— | 

` The Chinese are convinced that foreign imports drain their country of 
its wealth, and they seek to curtail the privileges of the foreign trader, 
but the establishment of factories affords an ever-widening opening for 
the use of imported machinery. The imports of electrical materials and 
machinery have been considerably reduced. Progress, however, con- 
tinues to be made throughout the Empire in undertakings requiring 
machinery. During 1909 electric lighting contracts were given out for 
new installations at Chungking, Chengtu, Changsha, Nanking and Ningpo 
and for extensions at Shanghai, Hankow, Peking, Swatow, Moukden and 
other places. Negotiations were going on at the beginning of 1910 for a 
large installation at Hangcehow and for installations in several cities in 
Manchuria. Indeed, there may be said to be an electric lighting project 
in every city in China, the only difficulty being to find funds for carrying 
such projects into execution. Almost all contracts require to be financed 
by the contractors, and British firms, finding British manufacturers un- 
willing to supply plant except for cash down, have sometimes co-operated 
with German firms, the latter arranging the finance in return for being 
allowed to participate, Thus several of the contracts mentioned above 
are for British engines and boilers and German dynamos. Payment is 
generally spread over a period of two or three years on proper security 
being given. | | 

An electric tramway scheme for Canton is under contemplation, a 
considerable extension of the telephone system in that city has been 
recently carried out, and preparations are being made for inaugurating 
telephone services at Chengtu. at Wuhu and in the provinces of Kiangsi 
and Chekiang. All the private shares in the Imperial Chinese telegraphs 
have now been redeemed, and the administration is completely under 
Government control, partly Imperial and partly provincial, Extensions 
of the system continue to be made, the most important effected during 
1909 being the direct Peking-Hankow line along the railway, on which 
fast automatic Wheatstone working has been established. The statisties 
for 1909 show that there are 1,099 miles of submarine lines and 25,273 
of aerial line. The head office staff number 112. the general staff 3.473 
and the line staff 2,833. 807.841 telegrams were handled. The receipts 
were $838,733, and the expenditure $479,816. There are 1,171 instru- 
ments in use, of which 22 are Wheatstone automatic and five wireless. 
A reduction of telegraph charges by 20 peor cent. was effected in 1909. 
The programme of the Board of Communications for 1911 includes pre- 
parations for installing wireless telegraphy along the coast. | 

Chinese imports та 1909 included electrical material and fittings to the 
value of £177,676 (39 per cent. from the United Kingdom and the re- 
mainder from Germany, Japan and Belgium), compared with $232.57] 
and £180.871 in 1908 and 1907; machinery and fittings £733.567 (47 per 
cent. from the United Kingdom and the remainder from Germany, 
U.S.A. and Belgium): telegraph materials £45,199 (from the U.K. and 
Japan), compared with £47.61) and £60,237. 

Consul Hausser (Swatow) writes :— 

Instead of the electrie tram line mentioned in last year's report, it is 
now proposed to construct а light railway to connect Swatow with the 
neighbouring city of Ch'eng-Hai, about 10 miles distant. The cost is 
estimated at $230.000, not including bridge work. No foreigner is to be 
allowed to be a shareholder of the company. Similar restrictions are 
made in the case of other native companies, 

Inquiries have been made with a view to the extension of the telegraph 
line from Chao-chow Fu to Kia Ying Chow, a distance of 40 miles. The 
Swatow Electric Light Co., capital $175,000, has completed its buildings 
and the plant is in working order and giving satisfactory results. 


India.—'' Indian Engineering" says the Burma Public Works 
Department have created a special subordinate establishment for 
carrying out electrical work in Government buildings in Rangoon, 
Maymyo and Mandalay. The sanctioned staff includes two senior 
electricians each at R270 per month (rising to R420), one assistant 
R160 (rising to R260), and one junior assistant R100 (rising to R160), 
in addition to the allowances granted to upper subordinates of 
corresponding rank. 


Swiss and German Electrical Engineering Combine.—It is stated that 
it has been arranged to make an exchange of capital at the rate of 
one 1,250 fr. share of Brown, Boveri & Co. of Baden for four 500 fr. 
shares of the Elektrizitats-Gesellschaft, Alioth, Basle (provided 60 
per cent. of the latter company's shares are so transferred), and one 
share of the Brown, Boveri Co. for one share of the lsaria Co., 
Munich. It is thought that the acquisition of the Isaria Co. will be 
of considerable assistance in dealing with the South German trade. 


The capital of the Brown, Boveri Co. is to be increased from 20 to 28 
million francs. 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS, 


Bradford.—The accounts of the electricity department for the 
year ended March 31 have been published and show a tota! annual 
income of £113,983, of which £107,222 was received from the sale 
of current for private and public lighting, power and traction, 
2,861 from rental of meters, cables, &c., and £6,756 from the hire 
of motors, arc lamps, &c. 


The total working expenses (£50,847) included £25,915 for cost of 
pene (of which £11,856 was for coal and £978 for steam supplied 
2y destructor department), £4,574 for distribution, £5,485 for wages, 
materials, &c., of motor hiring department, £501 for public lamp 
maintenance, £253 for rent, £6,847 for rates and taxes und £6,272 for 
management expenses. The gross profit was £63,135, oat of which 
interest on loans, income tax, &c. (£22,333), and sinking fund contr- 
butions (£33,403) were paid, leaving a net protit of £7,399. The gros 
capital expended is £796,722, an increase of £27,362 on the year. 
There are 2,570 consumers, with the equivalent of 469,352 8 c.p. lamps 
connected. 21,521,007 units were generated and 18,737,857 units sold, 
including 2,717,315 for private and 134,410 for public lighting. 
2,725,858 units for power and heat, 9,582,103 for traction (including 
141,709 for lighting sheds, &c.) and 3,578,171 bulk supply. The шахі. 
mum simultaneous load was 5,839 kw. for lighting and power and 
2,083 kw. for traction, a total of 7,922 kw. The capacity of the gene 
rating plant is 8,180 kw., but in addition a 700 kw. turbine has been 
installed temporarily pending completion of two 3,000 kw, Curtis tur: 
bines and equipment. There are 69 public arc lamps. The number of 
motors connected is 1,769 (of 9,582 n.r.), of which 858 (of 3.776 н.г.) 
are on hire. There аге 224 motors (2,812 н.н.р.) which are supplied witb 
energy on bulk supply terms. 


Greenock.—The total revenue of the electricity department for 
the year ended June 30 was £29,017. including £7,834 from the sale 
of current for private lighting, £15,168 for power, £947 for public 
lighting and £4,220 from the Greenock & Port Glasgow Tramway: Со, 

Total expenses were £14.672, leaving gross profit £14,345. Intere-t 
on loans and mortgages came to £4,155, instalments of Joan, &c. rpad 
to £5,863, and depreciation to £3,248, and after placing £1.000 to reserve 
the balance in hand was £2,026. The total capital expended was 
£192,192, an increase of £15.384 during the past year. 0,727,183 umts 
were generated and 5,096,128 units sold, including 69,645 units supplied 
for publie lighting. 4,326,841 sold to private consumers by meters and 
699,642 to the local tramway company. There are 53 public are lamp 


and the total maximum supply demanded was 2,590 kw.,! agam 
2,320kw. 


Newport (Mon.).—The accounts of the electricity supply and trant 
ways departments for the year ended March 31 have been issued. and 
in the accompanying report of the borough electrical engineer and 
tramways manager (Mr. H. Collings Bishop) it is stated that both 
departmenta made good progress during the year. 

The revenue of the electricity department from the sale of current 9: 
£30.043 (1-80d. per unit sold), against £27,710 (1-84d.), and the total est 
were £13.526 (U-Rld.), against £13,130 (U-86d.). The gross rece] 
(including meter rent, sales, &c.) were £35,328, and the total expenditure 
£16,671, leaving a gross profit of £18,057. Interest absorbed isi and 
sinking fund, &c.. 59.410, leaving a net profit of £376, against a defi. it of 
1.469. The capital expenditure is £278.87, an increase of £6,004 dunt 
the year. 4,012,909 units were sold (against 3.615.783). incluir? 
916.979 for private lighting (974.721), 701.178 for power (ais. 
537,770 for public lighting (468,885), 1,320,393 for traction ША 
50.278 for heating (40.782) and 486,311 bulk supply. The equivalent’ 
187,703 8 c.p. lamps is connected (against 161,773) : the maximum ч 
was 2,324 kw. (1,950 kw.), and the load factor 19 per cent. (21 per cent). 

The total receipts of the tramways department were £35,109. and | 
working costs £23,687. The gross profit was £11,422, and after p 
interest (£5.829) and sinking fund (£3,271) there was а net profit of т 
The total passengers carried 8,134,845, and the total саг. пех run s 10,308. 
The capital expended is £192,828, an increase of £2,560. 


Constantinople.—It is announced that the concession for the erec- 


tion of electricity supply and gas works has been given to Messrs. 
Ganz & Co., Budapest, 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The того Edition 
of the Big Blue Book is READY, price 153., post 
free in the United Kingdom, 153. 9d. The volume 
brings а great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 3,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers' and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the того Big Blue Book, 
making it the most complete work of the kind ever 
published. 
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TENDERS INVITED. 


Tenders are invited by EpiNBURGH Corporation for three steam 
turbines and d.c. generators, each of 1,200 kw.. and condensing plant 
and interior parts of cooling towers, for their Dewar-place electricity 
Station. Copies of specification, forms of tender, &c.. from the 
engineer. Mr. F. A. Newington, Dewar-place, Edinburgh, and 
Specifications, conditions and drawings may be seen at, but not 
obtained from, the offices of the consulting engineer, Sir Alexander 
Kennedy, 17, Victoria-street, London, S.W. Tenders must be de- 
livered at the office of the town clerk, Mr. Thomas Hunter, W.S., 
City-chambers, Edinburgh, by Oct. 10. 

The Electric Light committee of the City of SHEFFIELD invite 
tenders for supply of steam turbine alternator, exciter, condensing 
plant, pumps and other accessories, and three water-tube boilers, 
economisers, induced draught fan, steel chimney, &c. Specifications, 
forms of tender and general conditions from the general manager and 
engineer, Mr. S. E. Fedden, Corporation Electric Supply Department, 
Commercial-street, Sheffield, where tenders are to be delivered by 
10 a.m. Sept. 30. 

The Directors of the METROPOLITAN RaiLWwaY Co. are prepared to 
receive tenders for the supply of general stores during 12 months 
ending Oct. 31, 1911. Forms of tender (No. 13, electric wires and 
cables; No. 14, electric lamps, carbons, switches, fuses, telephones, 
eoils, &c. ; and No. 15, insulating materials) from the Secretary, 32, 
Westbourne-terrace, London, W., to whom tenders by 10 2. т. Oct. 3. 

By command of the PosrMAsTER-GENERAL tenders will be received 
until noon, Monday, Sept. 26 for supply of Swedish, Norwegian, 
Finland or Russian red fir telegraph poles to be delivered at certain 
ports in the United Kingdom; also for creosoting, &c., telegraph 
poles Forms of tender, &с., from the Controller of Stores, 17-19, 
Bedford-street, London, W.C. 

LoNpox County Council require tenders by 11 a.m. Oct. 11. for 
the road work and platelaying required for the reconstruction of the 
Highgate-road tramways for the conduit system, and for paving 
works of street widenings. Specifications from the Chief Engineer. 

Іохрох County Council also want tenders by П a.m. Oct. 5 for 
electrical installation work at the Poplar Coroner's Court and Hoxton 
House Schools, Shoreditch. Specifications, &c., from the Chief 
Engineer, Spring Gardens, S.W. 

York Electricity committee want tenders by Oct. 7 for 12 months’ 
supply of carbons, carbon brushes, carbon filament lamps, meters 
and time switches, motors, &c. Forms of tender, &c.. from the City 
Electrical Engineer. 

FOLKESTONE Electricity Supply Со. want tenders for the erection 
of natural draught cooling tower. Particulars from the Manager, at 
Folkestone. 

Hackney (London) Council require tenders by 7 p.m. Oct. 13 for 
supply of 90,000 pairs of white open-type aro lamp carbons. Speci- 
fications, &c., from the Town Clerk. 
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Іѕілмотом (London) Guardians want tenders (by 4 p.m. Oct. 6) 
for supply and fixing of bells, fire alarms and telephones at the 
Workhouse, Upper Holloway, N. Specification from the Master 
of the Workhouse. 

The Isle of Thanet Electric Tramways & Lighting Co. (Sr. PETERS: 
Kent) want tenders for 12 months’ supply of stores. Forms of 
tender from the Engineer and Manager. 


Кнут, Council invite tenders for 12 months’ supply of fuel oil from 
Oct. 1. Tenders to the Clerk by 26th inst. 


Tenders are invited for supply of telegraph and telephone cable 
(schedule No. 284) and insulators (schedules Nos. 373 and 374) to 
the Postmaster-General's Department, Vicrorra. Tender forme and 
particulars at the Commonwealth Offices, 72, Victoria-street, 
London, S.W. 


Tenders are invited up to noon Oct. 17 for the supply of telegraph 
and telephone instruments and material (as per schedules 1 to 9) to 
the Postmaster-General’s Department in TAsMANIA. Tender forms 
and specifications at the office of the High Commissioner, 72, Vic- 
toria-street, Londcn, S.W. 


The Deputy Postmaster-General, MELBOURNE, will receive 
tenders until 3 p.m. Oct. 18 for supply of 23 miles of telephone cable 
(specification 284) and 500 composition insulators (specification 
374) and until 3 p.m. Oct. 25 for 10,000 Cordeau insulators (schedule 
373). Specifications, &c., from 72, Victoria-street, London, S.W. 
Local representation is necessary. 

Tenders are invited up to Oct. 5 for the supply of 5,000 porcelain 
insulators to the Postmaster-General's Department іп NEw SouTH 
WaLEs. Tender forms and specifications from the Commonwealth 
Office, London. 


Tenders are invited up to Oct. 4 for the supply 'of telegraph and 
telephone insulators to the Postmaster-General's Department in 
all the States of the Commonwealth of AvsTRALIA. Tender forms 
at the Commonwealth Offices, London. 

Tenders are invited up to Oct. 4 for the supply of telegraph and 
telephone material to the Postmaster-General's Department in 
VicTORIA. Forms of tender, &o., from the Commonwealth Offices, 
London. 

Tenders are invited up to Sept. 27 for the supply of electric lamps 
to the Postmaster-General’s Department in Vicrorta. Forms of 
tender, &c., from the Commonwealth Offices, 72, Victoria-street, 
London, S.W. | 

ADELAIDE (8. Australia) Municipal Tramways Trust want tenders 
by Oct. 11 for supply of 1,750 tons of tramrails, 150,000 dogspikes 
and 1,200 tiebars and by Oct. 18 for bonding material. 


Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (near Christchurch) and Bluff. 
Specification, conditions, &c., at the office of the Superintendent of 
Electric Lines, G.P.O., Wellington, and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W. Tenders must state 
the name of the country in which the apparatus, &c., will be 
manufactured. | 

The Ministry of Public Works, Carro, require tenders for electrical 
installations and refrigerating plant for the lunatic asylum in course 
of construction at Khanka. Specifications from the Chief of the 
Administrative Service, Ministry of Public Works, Cairo. Stamped 
paper for tenders is obtainable from Mr. A. L. Webb, Westminster, 
S.W. Tenders by noon Oct. 20. Legal domicile at Cairo is necessary 
in the case of this contract, and to obtain temporary domicile British 
firms must, before electing such domicile, formally advise the Consu- 
late at Cairo of intention to do во, formally authorise the Consulate 
on their behalf and inform the Consulate of the address to which 
documents should be forwarded. 

Tenders will be received at the Ministere des Colonies, rue Oudinot, 
27, Paris, until Oct. 14 for the supply and laying of a submarine cable 
between LIBREVILLE and Loano (French Congo). Deposit of 
£2,000 required with all tenders, to be increased to £4,000 with suc- 
cessful tender. ; 

Tenders are wanted by noon Oct. 31 for supply and erection of 
machinery, &с., for electricity supply and water supply systems for 
the town of BENr-SovEF (Egypt) Particulars may be obtained 
from Mr. А. L. Webb, C.M.G., Queen Anne' s-chambers, London, 
S.W. Local representation is necessary. 

The Turkish Ministry of Commerce and Publio Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
of £13,500 (sterling) is required with each tender. , Local representa- 
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tion is essential. Copy of specification (in French) may be seen at 
73, Basinghall-street, London, E.C. | | 

Mostar (Austria-Hungary) Municipality require tenders by Oct. 
1 for the installation of electrical generating plant. Specification 
(in German) can be seen at 73, Basinghall-street, London, E.C. 

The ‘‘ North China Herald" states that SuaNanar electricity 
department require tenders by noon Oct. 10 for supply of electric 
heating and cooking appliances, and by noon Oct. 20 for 10,700 
carbon and 15,000 metal filament lamps. Specifications from the 
Electricity Works, 31. Fearon-road, Shanghai. 


The NoRwEGIAN SraTE RAILWAYS DEPARTMENT require tenders 
by 3 p.m. Sept. 30 for the supply of two 35-ton electric cranes. 
Specifications, &c., (in Norwegian) may be seen at 73, Basinghall- 
street, London, Е.С. 

Tenders are invited for the electric lighting of NAGYAROVAR 
(Hungary) Tenders to the Town Hall by Sept. 27. 

Tenders are invited for the supply to the Danish State Railways 
Administration of 1,656 accumulators for the lighting of railway 
carriages. Tenders, marked “ Tilbud paa Levering af Akkumu- 
latorer,” will be received at ‘‘ Direktören for Maskinafdelingen, de 
Danske Statsbaner, Gl. Kongevej 1D, 3 Sal," COPENHAGEN. up to 
noon on Sept. 26. Specification, &в. (in Danish), may be seen by 
' British makers at the Board of Trade offices, 73, Basingball-street, 
London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council received the following tenders for wiring 
the central car repair depot (second section) :— | 

E. Lawrance & Sons (accepted), £1,702. 178. 3d.: Barlow Bros. & Co., 
£2,425. 16s. 4d.; Gordon Lawson, £2,320, 2s. 6d ; G. Weston & Sons, 
62 043. 12s. 9d. : Pinching & Walton, £2,035. 10s, ; E. Newbald & Co., 
£2,024. 8s. 54.; Tilley Bros., £1,888, 12s. 6d. ; Johnson & Phillips, 
£1,877. 3e.; С. E. Taylor & Co., £1,863. 19s. Gd. ; Central Motor Engi- 
neering Co., £1,571. 8s. 3d. 

Sydney (N.S.W.) Electric Lighting committce have accepted the 
tenders of Babcock & Wilcox for coal and ash-handling plant, 
£5.887. 5s.: Bullivant’s Australian Co., steel suspension cable, 
£306; Stewarts & Lloyds, 75 steel poles, £103. 2s. 6d. ; W. T. 
Henley's Co., 15 miles of cables (for 11,000 volts). £4.495 (instead of 
the original quotation of £4,760). 

Siemens-Schuckert Werke have the contract for the 1.200 kw. 

Zoely steam turbine and electric generator to be put in at the 
Drammen (Norway) municipal electricity works. The turbine will 
be supplied by Escher, Wyss & Co. 
« West Ham Education committee have accepted the tender of J. T 
Halsey (at £287. 178. 6d.) for wiring West Silvertown school, and 
that of Mayfield & Co. (at £21. 7s. 4d.) for the extension of the tele- 
phone service in the municipal central secondary school. 

Southwark Council has accepted the tender of the British Insu- 
lated & Helsby Cables Co. for 220 yds. 0:3 triple concentric cable 
(£105. 7s. 64.). and that of the Western Electric Co. for 440 yds. 0:1 
triple concentric cable (£88) and 440 yds. 0:05 cable (£60). 

Sydney Corporation have received the following tenders for h.t. 
and I.t. switchgear : Ferranti Limited £2.719 16s. 8d. Noyes Bros., 
£2.813, Australian General Electric Co., £3,137, Siemens Bros. 
Dynamo Works £3,561. ; 

Melbourne Corporation have accepted the tenders of Bevan & 
Edwards for machine tools (£122), Evershed & Vignoles, one bridge 
megger (£38), and E. Campbell & Son, hot well tank and staging (£83). 

Rawtenstall Council have accepted the following tenders :— 

D. P. Battery Co., maintenance of battery for 10 years ; Crompton & 
Co., negative booster ; Whipp & Bourne, switchboard panels. 

Birkenhead Council have accepted the tender of Willans & Robin- 
Bon for a mixed pressure turbine, coupled to an Electric Construction 
Co. dynamo, at #2,917. 

Newcastle Emlyn Council have accepted the tender of the local 
Electrie Supply Co. for public lighting from Sept. 1 until April 30. 
1911. 

Crowe Council have accepted the tender of Carrington & Button for 
wiring the new boys' school and extensions, at £147. 

Brighton Guardians have accepted the tender of Adams Bros. for 
electrical fittings, at £32. 4s. | 

Hitchin Council have accepted the tender of J. Smallwood for 
wiring the Town Hall at £65. 

Yarmouth (I.W.) Town Trust have accepted the tender of the Isle 
of Wight Electric Light & Power Co. for public lighting. 

Wakefield Guardians have accepted the tender of the Wakefield 
Electrical Engineering Co. for electrical works for six months. 

“ Francis " Turbines.— Messrs. Jas. Gordon & Co. report that they 
have received orders from British Columbia for three spiral cased 


Francis turbines (each to give 950 н.р. under a fall of 120 ft.). They 
are being supplied with patent oil-pressure governors, throttle valves 
and other accessories for direct coupling to a.c. generators. 


Government Contracts.—The following tenders were accepted 


during August by the British Government Departments :— 


War Office.—Babcock & Wilcox, water-tube boilers; Н. Morris & 


Bastert, cranes ; | Lancashire Dynamo & Motor Co., re-winding of crane 
motors, &с.; British Westinghouse Co., switchboards, &е.; and Electric 
& General Lighting Engineering Co., internal wiring. 


India Office.—Lanceashire Dynamo Co., carbon brushes; Laurence 


Scott & Co., motors; Worthington Pump Co., pumps; British L. M. 
Ericsson Co., telephones ; Elliott Bros., transmitters, &c. 


General Post Office.—Callender's Со. and Johnson & Phillips, paper- 


core cable; Western Electric Co., retardation coils; T. Bolton & Sons, 
British Insulated & Helsby Cables, Elliotts’ Metal Co., В. Johnson & 
Nephew, Shropshire Iron Co., Е. Smith & Co. (London Electric Wire Co. 
& Smiths, Ltd.), and Wilkes, Son & Mapyplebeck, copper wire; David. 
son & Co., 11 electric fans for new G.P.O. building, London; A. W. 


Penrose & Co., eight electric lifts for head P.O.. Edinburgh; W. Dobson, 


laying and jointing cast-iron pipes and earthenware ducts in Glasgow 
and Bennie & Thompson and Hodge & Sons for similar work between 
Worcester and Gloucester. 


H.M. Office of Works.—Siemens Bros. & Co., electric mains for Victoria 


and Albert Museum and new Meteorological Office, London; and 


Browett, Lindley & Co., generating set for South Kensington generating 


station. 


Commonwealth Tenders.— The Postmaster-General's Department 


(Perth) have accepted the following tenders :— 


Unbehaun & Johnstone, telephone switchboard cable; Thornton & 
Watson, wooden spindles for insulators; India Rubber, Gutta Percha & 


Telegraph Works Co., resistance coils; Western Electric Co.. main dis 
tributing frame for Cottesloe telephone exchange ; Jas. Vincent, tilling 
manhole covers іп Trinadad composition; and J. M. Ferguson (Ltd.). 
extension bells, condensers, carbon diaphragms, generators micro- 
telephones, nuts, metallic plugs, reecivers, registers, portable telephone 
sets and tek phone operators’ outfits. 


BUSINESS NOTICES. 


The Victa Electrical Co. have moved their works and offices: to 


60, Queen’s-road, Battersea. S.W. 


The Cie Watt Apparcillage pour Lumi:re et Force (soc. anon.) in- 
form us that their manager (M. L. Flesch) has resigned in order to 
take up consulting work and to act as representative of industrial 
firms. М. L. Soguc! succeeds M. Flesch as manager of the company. 


Sale by Auction.—Mezsrs. Fuller, Horsey, Sons & Cezssell will sell 
by auction at H.M. Dockyard, Devonport, on Tuesday, Oct. 11. and 
following days, at 11 a.m. each day, quantities of serap iron. mild 
scrap steel, brass, copper, manganese bronze. zinc and other metals. 
106 tons elcctric cable, 26 boats’ boilers and engines, three engines 
and dynamos, electrical gear and storos, two overhead travellers. 
machine tools, lathes, &c. May be viewed three working days prior 
to and on mornings of sale. Catalogues (6d. each) at the Dockyard. 
or of the auctioneers. 11, Billiter-square, London, Е.С. See also an 
advertisement. 


Patents Development.—The owners of patents No. 23,501/1899. 
relating to ‘‘ Improvements in vacuum table lighting.” and №. 
12.582/1902, relating to an ‘‘ Improved system of electric lighting. 
desire to negotiate with electrical engineers with the view of granting 
licences. Information from Messrs. Lloyd Wise & Co., 46, Lincoln s 
Inn Fields, London, W.C. 


The proprietor of patent No. 20,324 /1902. for “ Improvements it 
conduit for electric cables," desires to grant manufacturing licences 
to interested parties. Applications to Mr. С. Lean, 231, Strand, 
London, W.C. 


Theatre Lighting.—As stated in our last issue (p. 966) the contract 
for the complete electrical equipment of the Palladium Theatre of 
Varieties, London, has been secured by Messrs. Siemens Brothers 
Dynamo Works. The theatre will be lighted throughout by Siemens 
fittings and Tantalum lamps, and the circuits protected by Siemens 
“ Zed” fuses. **Stannos" wires have been specified for the wiring. 
which has been sublet to Messrs, Rashleigh Phipps & Со. Ив 
intended that the theatre shall be equipped with the most up-to 
date and efficient system of illumination and lighting effects. 


G.C.R. Journal.—The “ Great Central Railway Journal” на 
monthly publication which deals with the happenings and with the 
business of the railway whose title it bears, and the information con- 
tained in the September issuo which we have before us is of mor 
than С.С. interest. The correspondence is а very healthy item. 
and the liberty to discuss questions of interest to the officials. staff 
and operators on the line is, apparently, unlimited. There are many 
more pretentious publications which can show less reason for their 
existence than е “* Great Central Railway Journal," the get-up and 
arrangement of which reflects credit upon_all concerned. 
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CATALOGUES, &o. 


’ Evecrric Motor SYvREN.—We have received from Messrs. 
Siemens Bros. & Co. a catalogue dealing with this subject in which the 
various apparatus coming under this heading is briefly described. 
These syrens are motor driven and can be fitted with devices by 
means of which a code of signals can be given if desired. 


LIGHTNING PRoTECTOR.— Messrs. Siemens Bros. & Co. have ready 


æ pamphlet describing an instrument protector which secures 
telephone instruments against damage by lightning discharges and 
high tension currents. 

GILBERT ARC Lamps.—The Gilbert Arc Lamp Co. have issued an 
artistic catalogue dealing with the various types of their arc lamps. 


The chief features of this catalogue are dealt with at some length on 


page 138 of the INDUSTRIAL SUPPLEMENT published with this 
issue of THE ELECTRICIAN. 

VENTILATORS FOR UNDERGROUND CABLE BoxeEs.—Messrs. Bullers 
(Ltd.) are issuing а pamphlet describing the various details of a 
ventilator they have designed, by the use of which it is claimed under- 
ground cable boxes and pits and transformer chambers may be kept 
clear of explosive gases, while at the same time good ventilation is 
secured, and the boxes are not flooded by surface water. 

HAND-SHIELD PLuGs.—We have to acknowledge from the British 
Central Electric Co. details of a new three-pin hand-shield plug, 
designed to comply with Home Office Regulations. It is provided 
with ordinary terminals, and is so designed that it can only be 
inserted into the socket in one way, so that all danger of shock is 
avoided. 

MiNING EquipMENT.—The Adnil Electric Co. forward a catalogue 
illustrating and describing numerous apparatus which they manu- 
facture for use in mining work. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Jas. D. M. Morton, electrical engi- 
neer, Nettleton-road, Mirfield, will take place on Sept. 27 at Bank 
Chambers, Corporation-street, Dewsbury, and the public examination 
on Oct. 4 at the County Court House, Dewsbury. 

А dividend is to be paid to creditors of Joseph Grace Cunnington 
and Harry P. Allison (trading as Laing, Wharton & Cunnington), 
electrical enigneers and contractors, 7, Great Newport-street, London, 
W.C. Claims to Mr. A. Page, 28, King-street, Cheapside, London, 
E.C., by Sept. 30. 

A dividend is to be paid to creditors of Alan McAlpin, electrical 
engineer, 44, Cank-street. Leicester, and Cumbergate, Peterborough. 
Claims to Mr. L. V. Wyke, 24, Friar-street. Leicester, by Oct. 4. 

The trustee (Mr. W. Е. J. Hunt. Cambridge Junction. High-street, 
Portsmouth) in the bankruptcy of Hy. K. P. Barham (trading as the 
South of England Electrical Engineering Co.), 60, Fratton-road, 
Portsmouth. has been released. 

The trustee (Mr. Chas. Scott, Station-road, Gloucester) in the bank- 
ruptey of Walter S. Jenkinson, electrical engineer, Rodborough, near 
Stroud, has been released. 

The trustee (Mr. E. W. C. Whittaker, 3, Portland-street, South- 
ampton) in the bankruptcy of Wm. Thos. Harris, electrical enigneer, 
460 and 464, Commercial-road, and 47, Emanuel-street, Portsmouth, 
has been released. 

The liquidator (Mr. H. de V. Brougham, 33, Carey-street, London 
Ұ.С.) in the winding-up of Improved Electric Supplies (Ltd.), 7, Great 
Newport-street, London, W.C., has been released. 

Bankruptcy Petition.—4 bankruptcy petition against Morris 
Zains, electrical engineer, &c., 98 and 105, Wardour-street, London, 
W., will be heard on Oct. 6 at the London Bankruptcy Court. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nore. —The undermentioned Applications (except those marked t) are not open to 
Public inspection until after acceptance of Complete Specifications. Those marked * ave 
open for inspection 12 months after the date attached to them, if they have not been published 
Previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk is affixed, 


uly 11, 1910. 
yore Тнсмзон. Anchor insulator fee metallic cable suspender. 
16.486 LITTLER, jun. Quick-break switch or circuit-breaker. 
16.501 ml Interlocking Switch or fuse or gate-end box. 
16:522 ILL. Electromagnetic friction clutch. | 
| SERPEK. Electrical resistance furnaces. (Addition to No. 12,60]/10.)* 


а | July 12, 1910. 
16,575 LEAsoN. Electric-lighting cable slip-plug connector for electrically-lighted 


trains, 
16,626 Davies. Electromagnetic lock. 
| Јшу 13, 1910. 
16,763 KLEIN. Alternating current and alternating and direct-current machines.* 
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July 14, 1910. 
16,796 Harpy. Double-pole sparking plugs for use chiefly with internal-combustion 
engines. 
16,841 Aucusr SCHWARZ BocENLAMPENFABRIK, Arc lamps for two or more pairs of 
electrodes. (Date applied for, 28 7;09.)*} : 
16,844 Simms & 51мм5 MAGNETO Co.  High-tension magneto-electric apparatus. 
July 15, 1910... 
16,904 LiCHTENFELD. Switch devices for electric circuits. | 
16,933 Sykes, COOKE, JOHNSON & Sykes. Insulated rail-joints. 
]uly 16, 1910. 
16.947 Romer. Intercommunication telephone systems and apparatus therefor. | 
16,997 SIEMENS ScHUCKERTWERKE С.м.в.Н. Electric speed regulation of machines. 
(Date applied for, 17,7.09.)*t 
17,010 RosgNBERG & Peck. Braking induction motors. 
July 18, 1910. И 
17,047 SigMENS-ScCHUCKERTWERKE С.м.в.Н. Electric fuses. (Addition to No. 14,622,08. 
Date applied for, 23,7,09.)*t 
17.052 Merz. Switches. 
17,091 Weston. Electrical measuring instruments. ® 
17,107 ApAMs МЕС. Co. (Cutler Hammer Mfg. Co., U.S.) 


motors. ® : 
17,110 Apams Mro. Co. (Cutler Hammer Mfg. Co., U.S.)  Electromechanical controll- 


ing-devices.* 
| July 19, 1910. 
17,141 RicHARDSON. Gauge or indicator for denoting electrically any degree of vacuum 
or pressure or both. 

17,148 Monro. Conduits or casings for electric conductors. E 
17,156 ALLGEMEINE ELEKTRICITATS Ges. Circuit-closing device for electric signalling 
devices. (Date applied for, 19/7/09.)*t 
17,166 Арлмѕ МЕС. Co. (Cutler Hammer Mfg. Co., U.S.) 


motors.* | 
17,177 В.Т.-Н. Co. & WHITCHER. Protec‘ive devices for electric distribution systems. 
July 20, 1910. 


17.227 KNupsEN. Telegraphic apparatus. _ 
17,235 Sıemens Bros. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 


Means for working two motor controllers by a single operating handle or for like 
purposes. * 
17,236 Watkins. Device for grinding the contact surfaces of carbon brushes for dynamos 
or other purposes. . 
17.247 James. Mcans for electrically-driving machines at variable speeds. | 
17.249 бикк. Switcheear for controlling motor driven planing machines and the like. 
17,278 В.Т.-Н. Co. (С.Е. Co., U.S.) Electrodes for arc lighting.* uu 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 


13443 Berry & MARKHAM. Protected or armour-clad electric switch fuses, 

15.888 Leitner. Automatic battery overcharge-preventer. 

15,960 Froop. Electrolytic cell. 

16, 547 Ross. Electric heaters. 

16,630 Axt.-Ges. Brown, BovERI ET CIE. 
applied for, 16/9;08.) 

16,682 Jackson. Trolley heads. 

16.524 Proctor. Arc lamps. . 

18,624 Viry. ааа for controlling movements from а distance. 
14.87 .) 

18.934 EDWARDS. 


Controllers for electric 


Starting devices for electric 


Regulation of electric installations. (Date 


(Date applied for 


(Rosen.) Telegraph sending-machines, | 

20,587 LivBsav. Electric generating systems. 

20,780 Jones & Netson. Actuating tramway rail points. 

20.786 WALKER. Means for making and breaking electrical circuits or contracts, 
22,827 Popszus. Vapour electric apparatus. (Date applied for, 7;10/08.) 


COMPANIES’ MEETINGS AND REPORTS. 


E od 

ALLGEMEINE ELEKTRICITATS GESELLSCHAFT (BERLIN).—The directors’ 
report for the year ended June 30 states that, after deduction of expenses, 
debenture interest and depreciation, 18,425,000 marks (£921,250) remains, 
compared with 16,385,000 marks (£819,250) in preceding year. The 
annual general meeting will be invited to approve a dividend of 14 per 
cent., compared with 13 por cent. for 1998-9. Besides the usual sums 
written off, 1,000,000 marks (£50,000) are to be added to general reserve 
and another 1,000,000 marks (£50,000) as special reserve to meet coupon 
tax. The turnover for the first two months of the current year, together with 
orders booked runs up to 247,000,000 marks (£12,350,000), compared with 
214,000,000 marks (£10,700,000) for the corresponding period of 1909 
The directors’ and supervising committee's proposals concerning the 
Felten & Guilleaume-Lahmeyer Works Co. (THE ELECTRICIAN, Sept. 9, 
1910) will be put before the meeting. 

BRITISH THOMSON-HOUSTON CO. (LTD.)—The directors’ report for 
the year ended March 31 states that the buildings and machinery have 
been maintained in first-class condition during the year. A number of 
Improvements and additions have been made, the most important being 
an extension to the incandescent Jamp factory costing £19,000, prac- 
tically doubling its size and capacity, and an extension to the main 
factory (largely to take care of the increase in the turbine business) 
now approaching completion, costing approximately £30,000. Another 
building is being enlarged, the estimated cost being about £11,000. The 
turbine business continues to give satisfactory results. and many impor. 
tant orders have been executed during the year. The company has 
made further satisfactory progress in the development of metal filament 
(tung:ten) lamps, and, to meet the increasing demand, has extended its 
manufacturing facilities. Following the example of the General Electric 
Co. of (New York), the company has adopted and registered “ Mazda ” 
as its trade mark for tungsten lamps. The company has exchanged 
licences with the Osram Lamp Works (Ltd.) on all its metal filament 
lamp patents. Under the terms of the trust deed securing the issue of 
the debentures, the company had to pry to the trustees on Feb. 28 last 
£3,339 to be applied by them in purchasing debentures in the market. 
Since the closing of the books debentures of the par value of £3,361 have 
been purchased, making the total par value of debentures retired to 
date £10,421. The directors have followed their usual practice of making 
reserves to cover risks in connection with bad debts, depreciation of 
shares held by the company and for other contingencies. ‘There was a 
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profit of £10,932. 8s. 114. as the result of the year’s working, after pay- 
ing interest on debentures and on loans. The appropriation of this sum 
is mainly to depreciations, and £248. Os. 10d. is carried forward, making 
with previous year’s balance, £2,599. 3s. 9d. 


DICK, KERR & CO. (LTD.)—The profits earned during the 12 months’ 
trading to June 30 amounted to £22,820. 19s. 2d. Debenture interest, 
trustees’ fees and the sum required to provide for premium payable on 
redemption of the debenture stock have been met, and absorb 
£12,404. 8s. 7d., leaving £10,416. 10s. 7d., added to £63,141. 10s. ld. 
brought forward, making £73,558. Os. 8d. available for appropriation. 
Preference dividend requires £18,300, a dividend of 5 per cent. on the 
ordinary shares (less tax) £13,000, and the carry forward £42,258. Os. 8d. 
The severe competition referred to in the last report has continued 
throughout the past year. The directors refer with regret to the death 
of their friend and colleague, Mr. George Flett, the managing director. 


Mr. Walter Rutherford, who was assistant managing director, has been ` 


appointed to the position. 


MANILA ELECTRIC RAILROAD & LIGRTING CORPN.—Of the many 
American enterprises which have sprung up in Manila since the annexa- 
tion of the Philippines by the United States this corporation is one of 
the most important. It was incorporated in 1903 and has an issued 
capital of $5,000,000 with a bonded debt of $5,512,000, and owns the 
entire stock and bonds of the Manila Electric Railroad & Light Co., all 
the capital stock of the Manila Suburban Railways Co., and more than 
98 per cent. of the capital stock of La Electricista, a Spanish company 
conducting an electric lighting business in Manila. The Manila Electric 
Railroad & Light Co. is the ower of a 50-year franchise granted in March, 
1903, by the municipality of Manila, and operates all the electric rail- 
ways in Manila, in which city it is also authorised to carry on a general 
electric lighting business. The Manila Suburban Railway has a 47- 
year franchise from January, 1906, and its lines are a part of the system 
of the Manila Electric Railroad & Light Co. providing connecting links 
to the suburbs with that company's system. Manila, which is the social, 
political and business centre of the Philippines, has а population of about 
300,000, and transacts about 80 per cent. of the entire commerce of the 
Archipelago. Аз regards the earnings of the company. statistics show 
that while profits fell off slightly in the first half of 1909, owing to а 
strike which was successfully overcome after lasting a considerable 
time, they recovered substantially in the corresponding period of the 
eurrent year, and amounted to $313,277 against $242,046 in 1909, and 
$202,045 in 1908, and the company has increased its surplus from 
$342,492 as at Dec. 31, 1907, to $433,374 at Dec. 31, 1909. The cor- 
poration paid 3 per cent. on its common stock for 1906 and 1907, and 4 
per cent. for each of its following years. During 1910 a distribution of 
1 per cent. por quarter has been made. The price of the stock has risen 
within the past three months from $59.50 to $65 ex div. "This latter 
figure yields to the investor on the present dividend £6. 3s. рег cent. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON!(LTD.)—At the 
meeting on Wednesday Sir Edgar Speyer, who moved the adoption of the 
report, said he was glad to be able to record results which, although not 
yet satisfactory, were considerably better than was anticipated several 
years ago. The dividends paid on the share capital of the railway сот- 
panies concerned did not yet represent anything like a fair and adequate 
return on the large amount invested in those enterprises. Administra- 
tion expenses showed a saving of over £4,000. The increase in income 
from the operation of the power house was due to £3,000 interest on іп. 
creased expenditure (of which £2,500 referred to the period ended Dec. 31 
last), and the balance of £1,700 represented additional profit. The 
incom» from investments increased by nearly £13,000, due not во much 
to an expansion of traffic receipts as to a reduction in working expenses 
of the London Electric Railway Co. The decrease in costs had been 
brought about almost entirely by a reduction in the price paid for electric 
current. The traffic could not, in the nature of things, grow in the same 
quick manner, and they must look forward to a somewhat smaller expan- 
sion of earnings than was the case during the first two or three years after 
the railways were opened. The Charing Cross line had to contend with 
the competition of the London County Council tramways, which, together 
with a reduction in fares on the railway, forced upon the company by the 
low fares inaugurated by the L.C.C., had resulted in a decrease of traffic 
receipts during the half-year under review. The London Electric Rail. 
way Co. was asking Parliament for fresh powers to build the Charing Cross 
extension on modified plans. The amalgamation of the three tube rail. 


wavs should result in economies in working and in higher credit. sd 


UNITED ELECTRIC CAR CO. (LTD.)—-At the meeting on Wednesday 
Mr. Geo. Richardson said the result of the past year's work:ng had been 
most satisfactory in view of the continual slackness of the works and the 
small output, although the company had received a good share of the 
work which had been given out and which was worth having during the 
year. The net profit, after allowing for depreciation, debenture interest, 
&c., was £8,478, or about £400 less than the previous year. The balance 
to be disposed of amounted to £10,811, and the directors considered 
themselves justified in declaring a dividend of 2} per cent. on the ordinary 
shares. Не was glad to see signs that their reputation for good work was 
extending, and had become established both at home and abroad. That 
was borne out by repeat orders received, as well as «mall orders not pre- 
viously solicited. The directors were hopeful that English corporations 
and others would soon again be in the market, as many of the cars in use 
had now been running eight or 10 years, and the directors did not think 
that large corporations, as a rule, would find it convenient or advisable 
to build their own. There was no immediate sign of any improvement, 
but the directors were doing all they could]to secure orders 
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NEW COMPANIES, STATUTORY RETURNS, 
|.  .  MORTGAGES AND CHARGES. 


аата аа 


NEW COMPANIES. 


INSTITUTE OF{METALS.—This institute was registered on Sept. 10, and 
the word “ Limited " is omitted from the title by licence of the Board of 
There are 1,000 members, each liable for £1 in the event of wind- 
ing-up. The objects are to take over all or any of the assets and liabilities 
of the unincorporated society known as the Institute of Metals, and to 
adopt an agreement with С. Shaw Scott. The management is vested in 
a Council. 

NUNEATON ELECTRICAL CONTRACTING CO. (LTD.) (111,703.)—Reg. 
Sept. 12, capital £1,000 in £1 shares, to carry on in Nuneaton or elsewhere 
the business of dealers in electrical fittings and appliances, electrical engi- 
neers, &c. Private com»any. First directors, Е. Frankland and С. 
Cross. Reg. office, Abbey Gate, Nuneaton. 


STATUTORY RETURN. 


CROMPTON & CO. (LTD.)—Return to Aug. 11 gives capital as £300,000 
in £3 shares. 85,000 shares taken up, £3 per share called up, and 
£249,000 paid. £6,000 considered as paid on 2,000 shares. Mortgages 
and charges, £175,000. 


MORTGAGES AND CHARGES. 


CHURCH STRETTON ELECTRIC SUPPLY CO. (LTD.)— Further charge on 
freehold hereditaments at Church Stretton, dat:d Sept. 9, to secure £120. 
Holder, E. Bond. 

POSTER АВС LAMP & ENG. СО. (LTD.)—Charge on certain land, &c., 
in Morden-road, Merton, dated Sept. 2, 1910, to secure all moneys duc or 
to become due from company to London County & Westminster Bank. 


CITY NOTES. 


еу =ч 

‘« MEMORANDA (Sept. 22).—Bank rate 5 per cent. (since June 9, 1910). 
Price of silver, 2414. рег oz. Consols 804 —80$ for money; 801—80i 
for account. Consols Pay Day, Oct. 5; Stock and Shares Continas- 
tion Days, Sept. 27 and Oct. 12 ; Ticket Days, Sept. 28 and Oct. 13 ; Pay 
Days, Sept. 29 and Oct. 14; Mining Shares Carry Over Day, Sept. 26. 

Prices oy Merars (London).— , cash, 544; three months, 
534. Lead, English, 129—154; foreign, 124—121. Spelter, 231 —254. 
Tin, English, 155—156 ; foreign cash, 1563 ; three months, 155}. Iron, 
Cleveland, cash, 49/1, three months, 49/11. 


CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.)—The directors have 
declared a dividend on the preference shares of 6 per cent. per annum 
(less tax) for the half-year ended 30th inst. 


CITY OF CARLISLE {ELECTRIC TRAMWAYS CO. (LTD.)—Messrs. 
Balfour, Beatty & Co. have acquired a controlling financial interest 1n 
this company, and it is proposed to extend and improve the system. 

DUNDEE, BROUGHTY FERRY & DISTRICT TRAMWAYS 00. (LTD.)— 
The directors’ report for the year ended July 31 states that the profit 
(including sum brought forward), after providing for interest, amounts to 
£5,070. Thedirectors propose to pay a dividend on the ordinary shares of 
2 per cent. for the year (£574), carrying forward £296. 

EASTERN /EXTENSION AUSTRALASIA & CHINA TELEGRAPH 00. (LTD.) 
The directors have declared an interim dividend for the quarter ended 
June 30 last of 2s. 6d. per share (tax free), payable on Oct. 15. The share 
register will be closed from 7th to 14th prox. inclusive. 
` FOLKESTONE ELECTRICITY SUPPLY СО. (L'D.)—The directors have 
declared an interim dividend at the rate of 4 per cent. (28. per share), less 
tax, on the ordinary shares for the past half-year. 

KALGOORLIE 'ELECTRIC POWER & LIGHTING CORPN. (LTD.)—The 
directors have declared a dividend on the preference shares at the rate 
of 6 per cent. per annum for the six months to Sept. 30. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The' directors have 
declared an interim dividend at the rate of 4} per cent. (2s. 34. per share) 
less tax, on the preferred ordinary shares for the past half-year, payable 
30th inst. 

PERTH (W.A.) [ELECTRIC TRAMWAYS (LTD.)—This company an: 
nounce that the recent strike of their motormen and conductors has come 
to an end, and the directors have received a cablegram from the manager 
that there would be no more trouble. 

SAO PAULO ,TRAMWAY, [LIGHT & POWER 00. (LTD.)—4 quarterly 
dividend of 2} per cent. is announced. 

SHAWINIGAN WATER & POWER CO.—A quarterly dividend of 1 per 
cent. has been declared. 

SIR W. G. ARMSTRONG, WHITWORTH & CO. (LTD.)—An interim divi- 
dend is announced at the rate of 10 per cent. per annum on the ordinary 
(tax free) and 4 per cent. on the preference shares, less tax. 

WESTERN ELECTRIC OO. (LTD.)—Mr. J. E. Kingsbury, formerly 
general manager in London of the Western Electric Co., has joined the 
board of directors of the Western Electric Co. (Ltd.). 

WESTERN UNION TELEGRAPH OCO.— The directors have declared à 
quarterly dividend of 1 per cent. The net quarterly earnings (partly 
estimated) amount to $2,000.000. an increase of $71,000, and the surplus 
amounts to $819,000 
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RESTE TRAMWAY AND RAILWAY TRAFFIC [ELECTRICAL ‹ 
| TRAFFIC | | 
ELECTRICAL COMPANIES’ SHARE LIST 


RECEIPTS. 
Pos i 
sa | LAST 
LINE, | Week E ce AGGREGATE. | F: Divi- N | Price RATE з 
ded, No. of ,—... . line ar Dec DEND AME, p3 : 
@ No. of Amount, |ncorDe| у | ҮҮУЄ sent ai FER CENT. ны wise 
£ | o | _ВЕРТ. 21. _ 
Aberdeen Corporation .... 6 
и И St 112 %|% зав |- fiz аад 
NO о оововооее E 
Ayr Corporation ...... ++ a | bes + 2,720 | 37 1,633120 о 39 id S/Q . Boarnemouth & Poole Elec. Sup. Ord. се = oe 
Barnsley хо оо нора a 9 167 + 24 18 7,850 а ,802 10 4/6 Do. 4} per Cent. um. Pre р. aeue 81—91 5 16 0 Mar, Se 
в ы з &239 |1 M | St Bk Dace ae с Feb, Auge | ма aes 
Birmingham Corporation | 19 | 353) 11815 4/€ | Brompton & Kensington Elec. oi 101 —103 | 4 7 6 "une tu 
Вігілеһата Со 2 9| "Eo t | x 20223 |+ réel |е Эё | Do per Cent Lio te is ш чы Rone Mane Бо 
Blackburn Corporation PN » 14 890 | + 44 36 30.767 + 2,275 5 4 2 Central Elec. Sup. Co 4o Ghar Deb. Stock и 415 0 Mar Sep . ва 
Blackpool and Fleetwood K 1206 | + 261428 | 27205 2 1,000 2/6 | Charing Cross (W. End & City) EL St Stock} 100 —103 |317 0 Sept | ++ | ss 
Bolton Согрогайоп........| „ "| 199 e 134 .. 225 |- 1,000 | &9| 2/3 | De 4 рег БАЕ Sup ce зге 26 [ше Dee. oe ons 
Bombay ооо ооо хехе Aug 19 24 жун 25 25 59. 262 + в St. 4 to Do. per Cent. Deb Stock (red ) ae EM 41—4i 4 14 0 Feb.. AE T «e 
аи И и осер E MERRIE I E 
Deo | 48,833 ; 5 - ndertaking 44% Cum. Pref. — - 0 ы 1014 .. 
Brighton Corporation. . . .. 17 | 500 + 112 + 4.554 2/0 Chelsea El e 31—4 TREE 
ACA Сороса 8] 1136) + — 23 jo | 126511 ее St | 44% | "Do. sen d edd m = 5 2 6) Jan July | ul 
Burnley Corporation ......| „ 17 Е о | шо ес au rn елы е И о б |: 
Bury Corporation | (EE E oe 19 260 — 3 24 6. 2 + 12 t. 5% Do. 5 per Cent. Deb ‘Stock eeoeeenevsesceon 113—12 4 :8 0 eb, Aug 1143 1! 
Calcutta Tramways cale E 18 | 1254| — 12 | $24 xcd — 6 || St | 4% Do. 44 per Cent. 2D = (red.)........ 20 —124 | 4 '0 6 an, July |114: .. 
сарае еа Е. "55777 м it | 590352 + R42 019 s 5 Сошо Durham Elec. Р. Ж. е 751—102: 476 an July zA Gee 
ation..... » = 37 ' : (^ О. . >. "PP EN 27 H oe ео 
Cavehill. Pii qued auus paie doy 3» 19 2,379 t 199 24 oe тт 1 14 t 4 County B dei вов во eeesetes 2 —3 8 0 0 rel E oe on 
Central London Raliway ..) 17 CBE EIS t юе BO De de Cont Deb Sio о Ji „|6 Z $| ® ‘Aug |1 a 
5 .. 57,605 St | das per Cent. Deb Stock (гей) ...... E 6 | Маг, 5 T 
City & South Lond " 15 940 + 32 37 f + 3,399 a Do, Seco e 5| 1043—1074. 4 , • PES 
du eam nid 794 299] Ча za Ur bg 5) 2/0 |+Folkestone Electricity Supply Go. Ord. +... а € May, Now | вн: 
Colchester Corporation ia 7 2953 + 177 36 102782 + 236 S 2/6 1Do. 5 per Cent. Cum Boe ence 41—48 50 А il Oct 2 e 
Cork Electric Trams Co.....| > ic 217 | + 6| .. 4 + 2,406 R %| Do. 4$ Ist Deb. Stock (red) esee 40—56 | 413 0 Mer, Se t 43: ai 
Croydon Corporation .... " 534 | + 30| 37 | 18,245 1 5 4/6 | Hove Electric Lighting Ord ИПИЕ fide 4 8 6| Feb, Au |= 
Devonport & Dist. Trams .. oe a m , + 1,749 4/0 Кеп: n & Kni hts id ооо ово ооо +» 7 —7} 5 9 0 А il ug ee ee 
Dover Corporation oe м 9 497 + 114 36 "e - 5 6% Do. per Cent. 1 Раоа ие 6 7t 569 ороно ee ee 
Dublin & Lucan Railway ..|  ;. HN 059 t 2 2 ея Е 2,074 ds 4% | Оо. 4 per Cent Deb. Stock (64) «5. ш gates 118 0| Jan Дв x o 
n United ..... e Ea Tur 11 1.968 2 | Kensington & Kngtbg. Со. & Notting НШ 5 |4 4 0 : кк 
Dudley-Stourbridge .. » 16| 5,503 | + 236 и ' + 115 Co. (Joint Stati о otting НШ .. Mac wai 
TD пи г | age | aa te ый [E ОШ) | St) а Kons Бе Power Go fred Иа 
uncil ........ : : 7 21.552 5 5 on Electric Supply Ord. .....:... ad. i 6 0 an, Jul j x» 
Exeter Co » 17| 1,078; + 7 552 |+ 347 5 3/0 | Do. "OE = py | oe | oe 
o AP TS A он № KITE OE St.| 4% | Do. oed Cent EM DE e * 44 —54 $15 6| Man Sept Заг 
Glasgow Corporation ......| „ 17 1014 |+ 25| 36 35543 |— 686 5 2/0 | Metropolitan Electric Sup. Ord. ......- «| 90—92 |4 7 0| Jan, Ju A 
Сор Тапаева SUITES Los qs ч 276,938 |+ 14962 | St f Do. 4j per Cent. Curt. Pret. Me m M c. Доо | 3h] 7 
грп........... = 4344 |~ -— St. . per Gent. Deb. Stock Ist Mort... O | Jan, Jul ка 
Gravesend-Northfle t. vod. А а > 272 3 ©, Do. 3 er Ce о eons 102 —105 4 5 , y Me ee 
И rue aa 7,551 109 414 | Midland Elec. Corp. for P. Bi More Dake Ва 55 1 6 jie г es 
Greenock &PortGlasgow | m Ф| 754 | $ 104) 2 43 | 47 5 1/6 | Newcastle Elec. Supply po MENO о me Dee ag o 
Hartlepool Tramways ....| „ 9 754 | + 104 | 36 22927 + 497 | 100 5% | Do. 5 per Cent. non Cum Pref ш... 5l —4 411 0| Feb hie ey Mos 
Hastings Elec. Trams Со. .. © 15 3% + 41 36 9.126 + 3,003 100 44% Ро. 4} per Cent. Ist Mort. Deb. зоосоо е» 4i— 526 Feb, Ae oe өз 
Hong Kong -... eere и ee m 9125 |+ 612 1055 Norik Mite, Elec. Power Sup. 5 Morts.....| 190 —los | 4 18 0 Jan July. oes] s 
Huddersfi d Corp: yag „ә $8,983 + $708 11 $96 £52 + 38 5 6 Notting Hill Electric Ord s eee *90 —102 4 18 0 , y ee 
HullCorporation..........| в KAALE к; n О $ 3/0 |tOxford Electric Ога. ............ e| 12—13 |6 0 0| March i ee 
Шога District Council.... S 2,565 | — 21 | 24 65'710 15 2,156 5 5/0 | St. James’ & Pall Mall Elec. Ord....... ....| 61—61 | 5 4 0 | March У жеу. Tum 
Hkeston District Council ee » 17 523 + 38 24 13.185 + 3,415 3/6 Do. 7 per Cent Pref ооовнове ае 71—81 6 2 3 Feb A oe ee 
Ipswich Corporation ......| > F 135 ' 24 3153 t э 34% | Do. 3} per Cent. Deb. Stock (red.) ...... 6—2 | 416 6 Feb, yo ез Mo 
о. s 17| i183 | 168 | ago 1:229 |+ 593 |. 40 South London Elec Кейде Sup Ord. 17 Mes Јат yos 
оеосоосавовоевт еа атаа ж d Я паоп tri „ае — ore : е re 
Ki ghley Corporation. MP » i 135 + 12 36 32862 Е 2. 191 ES 596 Do 5 % ist Mort. chida da оооооое о A 6 4 6 Aj ооо ee ез 
dderminster & District . н 180 |+ 22| 24 4'398 251 eg South Metrop'n Elec. Lt. & Power Ord. .... 99 —102| 4 18 9 diu LE Бә 
Kilmarnock Corporation .. ” 9 1433| + 25| 36 Mees + 178 0/83 | Do. 7 per Cent. Cum. Pref : mk —i 5 m ue 
Lanarkshire Trams Co. ....| 3, 15 о Ея 8 | 18 2,858 T IR i * | Ure: B Ist Deb. Stock (red... .. .. .-.-.. 14, | 613 0| Feb “Au кы 
Lancashire United ....... „ M к AE Uc Fe ua dS 6 Орап Cont Cuin. Fr ыы April, Oct | :1| E 
e"*00€9920909099 2 П e per j овое • cae T3 wae ee ee 
Leeds Corporation о oy |; 171 | — 19| 36 ps — 497 a 44% Ро. 4$ рег Cent. ist Mort. pe vvv 2H i roi о aal шы 
cester Corporation. Aa » 7,056 + 161 24 174.087 ES 268 \ © Westminster Elec. Sup. Ord e eeoseeene 29 —B8i 5 11 А il * oe 
Leith Corporati qo» 17| 2,423 | + 16 t 5465 | 5| 2/3 | Do. 44 рег Cent. Cum. Pref...... III Z ril, Oct | .. | oe 
T poration ........ 17 2| .. 44 per Cent. Cum. Pref. 8 —8t | 517 9 | Маг, Se 
aon Corporation E "e 610 + 25 18 11,679 + oe 46 TIPP 5 —5 4 2 Jan, J 8% 8 
iba uia rporation .... » 10 A . T i Е | ыы 
Liverpool Overhead Цу... 18 11432 | + 962] 36 | 401.975 |+ 14,558 | Electric Railways and Tramways. 
*London County Council. рв 677 | + 209 | 341 HE T^ d B 
London Elec. Ry. Co.......| ” 7| 41,443 | + 4,611 | 923 eae + _ 249 1! 0/6 a Elec. Trams Pref. Ord............ — 
London United ..........| o” 12| 11935 |+ 200 | 11 300 + 126.503 || St. | 419 рх 5 per Cent. Cum. Pref. ........ etal } oe April .. T oe 
к uM M LAN LM E ea Bee Me al А {| 82 613 6| Jan, July | .. +s 
Maidstone Corporation ....| ©. " " T 688 |+ 9,630 | 10 6% Bhan & Midland Trams Пер SL ан A e 
Meray allway’ eee ee] „ 17| 15500 | + 638 | 24 F HE Pits 4% Do. Cum. Pref. (fully деру уа ы > -e 940 Feb, Aue is 
Merthyr кд Coteesenes » 17 1,980. + 59 п 577,567 + 7,230 | 10 о Бо. 4 рег Cent. Debs. AE AER ъоооовее w ih 5 8 6 * ae ee 
пр Q9]. 251 eae 77567 |+ 230 | 10) ..” | British Electric Traction Ord. ..... eee] 109 7100] 3 19 9] Feb, Aug bath + 
Metropolitan Elec. Trams Y-| » 171 10,215 | + 568 | 11 7,502 |— 236 | St. | 5% DS 6 per Cent, Cum. Pref. ........ uu] 22 oo June, Dec | .. 2: 
мао s | 4. 9| 873 | + 1766 | 36 110.268 |+ 6,891 i St. | 43% ре Sper Cent. Perpetual Debs......... Rr Cea ые. 
Nebon Corporadion.,. no) Е d 209.504 |+ 46,498 | St | e | Central London Ordinary S ше е pae | 
weas - " > = паг 
А ОН MM Е | 299 [б 4% | Do A per Cent. Pref Зс" 7 S |412 в Feb Aug | БЕ 
pton Corporation..| ” 675 | + 41| 25 , i 100| 4°; 4 ock ..... AX ы 46 —48 6 | Feb, Aug 
Oldham ation. . » 16 > 17,420 |+ 7 49 Do. 4 рег Cent. Debs... i 4 3 - и 
Oldham Ashton & Hyde >:| ; 3| ОН | 20103 |= | 2 | cy X 8% Cin Pret] GME |A IS 6 | Jan, July : 
N. i поо... РЯ | 26 " — 13 А о r n st М A * Uu 1 A ae es 
Perth WA) le ats | »” 14 О geet Уе 491 J| at |14% | СНУ South London RD Con Or nes 2 ed 8 ОГАН, Ос | ;. 
КЫ, s ео к C y EA — 220 $17 3,205 |+ 236 | St. E po dE e Perp. Pref. (1891) ...... 22081 | : | 0 Feb, Aug 27 2 
оц Corporation .. » 1 T 36 .. . St. | 50 : И Saigo ты 103 —105 : 13 61 Feb, Au 
Po с 1 b 17 2, 4,210 — 70 о Do. (1901) NODE ере ан t.. 105 1 4 , g ee ee 
Preston Corporation... ть о ces oan St 35 | Do. (908. о 99—102 4 18 0| Feb Aug | 10i €: 
Reston Corporation на, mf S 62,640 | 148 | 10 45 | Dublin United Trams. © per SONNEI за 0 i 419 o| Reb, Aug | эр: 
езау ........... n 9| + 950 |— rams. ass 3 19 Ж 
ы ры Г] 7 10] 58 па нк wm И BLAA |7 d о ie 
ess @Covrssevnecese s ” » + , ee в ` | у .Pr З ооа зв s ве ee 
o pm с Е аа аа sel ay Мынча E Dore Ere Trane Е, и БЕ 
роге ns ” ; , rz : e etock „........ | MUR > — .. M: a 
гоп Metropolitan. кеш. дш a с а Ж ы E 10] £? Inpede Dans ore о: ОЙ Бов Roe eS 
taffs.. ...... eee о ak + 12 7,966 ||| St. | 419 . r Cent. Pref........... MA ANE 710 0! Маг," "a 
Southend Co see o» 9 917 | + 36 35,066 |+ 135 43% | Do. 4j рег Cent. Deb О .....| 964—4 аг, Sept | .. | oe 
Southport Tramways , рро Ше 26 | 3029 |+ 125 scd | pe run Bits EX tay 6 8 е | Jan dp. | О ss 
ge, Hyde,&c., Jt. Bd. й — 32| 36 м , 10 aki nt. Deb. Stock ..... ek —1 |312 9 | Mar, ей ВЕ 
Sunderland Co » 17 728 | — 10918 + 1 5/6 | Lanarkshire Tram ӨӨ. 70 —73 . Sept | ..| ee 
сааба and Со рога араа der dec [us 12|*24 | 17988 |— 1467 | St, 5% | Lancs. Utd. Trams S% Prior Lien Deb. : Е qan IR. ce ris 
Swansea Trams .......... » 14 aes | =. del 2 | 2929 | 544 1 50 .. | London Electric 4% шенеп Deb. $ —85 |5] eb, Aug | 10.'| 10 
Swindon Corporation ОК » 91 11791 + 166 46 19.830 |— 1,366 lo Do. 4% Pref. .... i ie tore. 944-95} | 16 0 | San. July fey ee: 
Taunton .......... PG; s S eles 4 o. Е aaa ео od ore ee BU pei ee i » 953| 95 
Tynemouth and District.. no - 43 | — 9| 36 486 |+ 154 | Sc % | Do. 4per Cent. Ist Mort. Deb St e| 2 --24 ° m du Me. 
yneside Trams Co. . be » 9 348 | + 25 36 1,544 |+ 80 1 ee Mersey Con. Ord. Stock . Stock....| 67 —71 5 12 6 jon. Juy ae oe 
Wallasey District Council ut » 14 417 | + 5 9,883 |+ 482 1 1/0 | Metropolitan Elec. Tramwa: e Ore СА 21—34 an, July 68}| 68; 
Walsall pora on poe T Hd + 31 i 20123 + 349 1 0/6 BS 5 20101100 аі: 4......... 50—22 à Feb, Aug 29 os 
ng ° »$ 139 : Я r ооооооеовсовово о о 8 -i oe s = i 
wat поп Corporation. <.-| 7 8| 08 + 2337 | 1982 t [sa Do. ap per ent Cum Бе ЗН (s ба feu Е 
Weston-super-Mare Mere] „ 8) 2,505) + 196 23 9, + 207 Ilse о Do. 5 per Cent, Db. Sa db 90 —99 |4 0 eb Aug | {| - 
Wolverhampton Co. .... Bp os]. 22 [-bo 2| -36 57.610 |+ 2,395 fl St 18% | Metropolitan Railway Stk wi nnn] 22499015 0 6 Jan, July | 98 | 9% 
.MelvehamptonCorp....| » 14| |+ as) № i539 |+ ax |] SE aue aera к 38 —331 |218 6 | Feb, Aug | 381 37 
Wrexham .......... » 9 337 + ee ӨК | St. 3 Do. per Cent. ae егепсе............ 87 —8 4 2 0 Feb, Aug i 
uc lim И ЕТЕ ТЕШЕ Пера ШИ |} g| E Aue | АЙ аң 
- Yorkshire Woollen District.| „9 204 |; 8 - 43 № | per Cent, Debenture Stock ...... a uc 416 Feb. АШ „|р е 
аф 2 LEEF EN] = » d "d 
36 ' 35546 1+ 2,830 DR a ase Er 


(a) These com 
parisons are with the co 
rresponding period last 
year. * Partly electrical, 


t Minus 3 days. $ Min 
us dare Ыы period f * [n calcula allowance has been mad 
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Ч Plus 2 days, "32 "E nu ө for-accrued in but not for 
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ELECTRICAL COMPANIES SHARE LIS'T.—Continued. 


NAME, 


Met. Rly. 3j per Cent. " A" Deb. Stock.. 


Metropolitan District Railwa Ord....... 
Do. 44° First Pref. . s uu 


4$} per Cent, Deb. $осК.......... 
„ 6% Cm. Pref 


De. per b. Stoc 
Sunderland Dist. Elec. Trms. 5% IstMtDb. 


масата E. Куз. 1 оп. 6% In.bds. withcoup6 


Prior Lien Bonds............ 
Do. 44% Bonds with coup. 6 ........ 
Do. 4 percent Ist Power Ho. Dbs. .. 
Yorkshire (W.R.) Elec. Trams. Ord....... 
Do. 6 per Cent. Cum. Pref........... 
Do. 4% per Cent. Ist ОеБз............. 


Electric Manufacturing, &c. 


Anchor Cable Co. 44 % Deb. Stock .... 

AR Fey Meter Огд............. 

96 Cum. Pf, ооо оо ооо ое зоо 

Babcoc ае & Wilcon а 
{British ТУ & Helsby Cables ‘Ord... 

Do. б per Cent. Ртеї................. 
Do. 4$ per Cent. Ist Mort. Deb. (red.).. 

British ms'n-Houst'n 44% Ist Mt.Db. 
British Westinghouse 6 per Cent. Pref.... 
Do. 6 per Cent. Prior Lien Dbs. (rd.).. 


Do. 4 Cent. Mort. Deb. Stock...... 
BrushE. En ng. o 44% Perp. Ist ee Stock 
Do. P al 2nd Deb. Stock........ 
Callender's C ele Con. Ord...... S 
Do. 5 per Cent. Cum. Pref........... 
Do. “ka per Cent. 1st Mort Debs. (red.).. 
pow пш Alkali Со........ 


Оо. a per ent ist Mort. Deb, (red.).. 
Copan ship) Тавра h Ord. ...... 
Со) ectri гоооооовова в 
,Consolidated Signal Co. оогоо o 000090000 2 6 
Do. 6 per cent. Cum. Pref. .......... 
Crompton a о (Nos. 1 to 85,000) . à 
Do. 5 рег Cent. Ist Mort. Debs. (red.). : 
Davis & Timmins "|" 90929 ьоьозооооовоое е 
Dick, Kerr & Co. Ord 1090000060 0 01090000 
Do. Pies! Cent. Cum. T e 
Do. 4i Cent. Deb. ИРЕ 
Edison & Swan United (^A TW, (£3 рі) 
Do. (£5 paid) ............ 
Do. 4 per Cent. Mort. Deb. Stock (red.) 
Do. 5 per Cent. л Deb. Stock...... 


Eamonn | Elec. xine 
Do. 6 per Cent. Cum. 'рге{........... 
44 рег cent. Ist Mort. Deb. (red.) 
Electric Construction Со... .... «6 зо 
DE Í per Cent. Cum. Pref........... 


EL Cent. Регр. {st Mort. Debs .. 2 
Genel 


Do 4 рег Cent. 151 Mort. Debs.. А 
Henley’s Telegraph Works Ord......... 
Do. 44 per Cent. Pref. ...........•.. 
Do. per Cent. 1st Mort. Deb. Doe 
india Rubber, Gut. Per., &c., Wer 
Do 5 рег Cent. Cum. Pref. РЕ 
Do. 4 рег Cent. Debs. (red. ). VIERGE We 
National Elec. Construction Co. ........ 
кшш Westgarth & Co., Ltd. Ord. 
6 per Cent. Cum. Pref. .......... 
Do 4$ per Cent. das Des Stock. ee 
Simplex Conduits Ord. ................ 
Do. 6 per Cent. Cum. "Pref. errr E 
"Telegraph Construction & Main teninga: 
Do. 4 per Cent. Deb. Bonds (1909) . 
Vickers, Sons & Maxim, Ltd., Ота........ 
Dc З per Cent. поп-Сит. Preference.. 
Do. per Cent. non-Cum. Preferred .. 
Do. 4 Бас со 15% Mort. Db. Sk. (red) 
Do. 4j per Cent. 2nd Mort. Deb. (red.! 
Do. 5 per Cent. 3rd ize Debs Scrip... 
. С. White & Со. 6% Cum. Pref. .... 
Villans & Robinson Ord... "ecu 
Do. 6 per Cent. Cum. Pref.. Pasa ss 
Do. 4 per Cent. 1st Mort. Debs....... 


Tolegraphs. 
Amazon Telegraph ....... m PIT 
Do. 5 per Cent. Debs. (red.) Scrip .... 
Anglo-American ..... be dca ed КАЕТ 
ро гесе ооооооозоссоооооое о ees 


АЕ ene On errr re M 
Do. Preference 10 per Cent. .......... 
Direct Spanist ОтЧ........,, 55. MT 
Do, 10 per Cent. Cum. Pref.. Peek s du» 
Do, 44 per Cent. Deb. ....... — 


Direct United States Cable. . 

Direct West India Cable 44%Re.Db. ‘(rd.). 

Eastern Ordinary .......- eene 
Do. 3i рег. Cent. Pref. Stock. . А 
Ро. 4 рег Cent. Mort. Deb. Stk. ee): 


St. | 2/6 \ Ezsterr. Extension sseseseerecasecceoee 


г. 4 рег Cent. Deb. Stock .......... 

Basia zn 5.АЇ., 4% Mauritius Sub. Debs 
G.N (of Copenhagen), with Coupon 80 

Indo-European ....... еее о ree 


o {Mackay Companies Common ооо оо овоо 


o' tDo. Preference .......-. о : 
. | Marconi s Wireless Teleg 

Facific & Europe'n Tel. poena Dbs.(red.) 
West Coast of America cccccccccccccece 
Do. 4 т Cent. DebS..sceccccccscescnce 
West In a & Panama ооо ооо овое 
Do. 6 per Cent. Ist Pref. ооогёозозоооо о 
Ро. 6% 2nd Pref. хоз ооо € * э 9 QD 


Do. ла кеше auras da a 
Tw el lerra ааа 


= Deb. Stock (red.) ni: 


Western Union Telegraph. $1.000 4% Bd 


Do. $',000 44% Рак. & RI. Est. Gd. Bnds 


W 
Sept. 21. | Уиово. DUR. 
Electric Railways and Tramways— Continued. 
—92 


== ynm 


-_ 


КА 
rem синт | DIVIDEND 


Divi- NAME, W 
Od., PER CENT. 

DEND _ Sept. 81. |Үпшовр, Ove | pi I 
£s. d. Her ця 
315 6| Jan, July Telephones. £ et z 
1 x 60, Aug 23 ner. Telephn. pue woe Cap. г t Bás 138 —141 $ 13 n ee T pi 

| enr e Ae |: Do Ae com Bade ВЕ uiae оо 

ы п E] (EEKEREN) = 3 t. * 

416 0| Feb, A 5% | Anglo-Portug'se Tel. 5% ist МЕ Db. Stk.| 101 —103 | 4 13 O ` Mar, Sept | . 
3 19 0 ап, uly 5 Chili Telephone еововооооо ДЕДХІХДЕХЈЈ —10 | 4 0 0 August a E g ' 
4 0 0 Jan, uly H ое то тасрав о, 21—31 6 0 0 Nov TT | 
44 6] Jam july 0/6 | Do, SperCent Pref, sooo oooi] ИИ (512 0| May, Nov d 
4 2 6 ап, uly 2 National Со. Pref. Stock... зов ое о ооо 104}—166 5 13 0 Feb, Aug А 

ee pril, Oct 6 Do. Def. Stoc k of 9 Ы **.00999 123 —125 | 4 17 6 : Feb, Aug | 1231 m 
6 14° 0 | Feb, Aug Ю | Do. 6perCent.Cum. ‘Ist Pref........| 10-103 |5 8 6 Feb Au: 

5 5 3 | May, Nov S i po 6 per Cent. Cum, 2nd Pref.. .......| 10 —10} 5 Б & Feb Au e ui 
514 C| Jan, july 3% Do. НН и | ; 0 о jak OF 
840 jan uly % | Do. 4 per Cent. Deb. Stock (red.)......) 99 —101 | 3.19 0 Jam Jur. 92 

P" une, Dec .| 4% | New York Telephone Co. 30 yr. Bnds.....| 99 —100 | 4 10 0 "QE Я 
4 16 0 i 1/0 | Oriental .................. „сдана... 18—14 |4 19 6. April, Оч -. { 
415 9 "n 0/78 | Do 6 per Cent. Cum. Pref. ..........| 4—0 |4 0 Арі ба ©. 
400 > 4% | Do. 4 рег Cent. Red. Deb. Stock. 8 —854 4 10 6 Jan Jur | ~ 

At March .. 4% Telephone Co. of Egypt «ть. Stic.(red.) _ 99 —101 |4 9 Q' Jan, jay si 
5 12° 6 J "Jul 20 Do. per Cent Cam ex rig hts ээогое Кап, 5 8 6 Шу s... | n | 

ап, у рет n Cum. Pref. ГТІҮҮІҮТҮҮІ —Sk 4 9 9 une, oe 
4$ Do. 44 Deb. 12.2. РН 1 —105 4 5 6 Jan. July ta] P 
| { 
Financial, investment, &c. 
3/0 | Elec. & Gen. Investment 6% Cum. Pret...| .2! 9 4 6! Jan, July | 
4 S 6 ee 5/9 Globe Telegraph & Trust ооо в оооое 104—1 5 7 6 р, Ju 108 10 
6 16 О | April, Oct 3 Do. бүретСепї{.Рге&.................] 131214 7 0 | Sp,DeMrJuj Ba 1) 
ee р, 6 Submarine Cables Trust (СЕН)... 133 —136 | 4 8 3 Api, Ot: ·. 
317 0 ре 
dT. Rus Colonial and Foreign Electric ( 
412 0 jan, uly Railways, Tramways, &c. | | 
4 6 6| Jan, July 2/6 | Anglo-Argentine 5% Cum. 1st Pref.......| 41—41 |5 5 0 Арі, Oct) 55 6 
4 12 0 | Mar, Sept 2/6 | Ро. 5% Cum. 2nd Pref...............|. 4—44 511 0, Jam м, 

ee Feb, Aug 4 , Do. 4 Dab. Stock оооовсооооовора з 2 92 —93i 4 $ 6 une, Dec | 9 9:1 

S 17:6 n 4 Do. 44% Deb. $їоск............ 94 —97 [430 . œ% 
3 3 6 Jan, July % | Auckland Elec. Trams. 5% Deb. (ted.)....| 103 —105 | 4 15 3 jeu уо; | 
0 i4 0 ar, pt 4/6 rubens Electric Trams. Ее: tise FS E 19 0 y... 4 ¢ 
7 6 О | Jan, July 2/6 5 per Cent. Cum. Pref. . | 41—54 141$ 01 Мау, Nov, © » 
Я 6 | Jan, July 44% | Do. 4h per r Cent. Db. Prov. Сега... 99 —102| 4 8 6 | Jan July x, 

5 0| Jan, July 8% | British Columbia EL. Rly. DL Ord. - 41 —145 (5 1C 9, Mar, Sept 146 U 
4 5 9 | Nov, Мау £3 Pref, Ord. Stock 3d & bonus ....| 124 —123 | 4 12 9 May, Nov 12 № 
4 7 1 | May, Nov 596 Do 5% Cum. Perp. Pref. Stock...... 12—03 |4 8 6 Jan Juy NA l 
ыр 0 | Feb. Aug o | Do. 4 per Cent. Ist Mort. Debs....... 102 —104 | 4 6 6 Арі, Ot * 
$ i? O | March .. % Do. Vancouver Power Debs. ........| 100 —103 | 4 76, Janm Juy 5. 

2 18 9 | August „| tDo. 44% Perp. Con. Deb. St. ........ 103 —105 4 2 Oi s In pur 
212 0 | April, Oct $ Buenos Ayres Lacroze Trams ist Mt, Db. 98 —100 |5 5 0, Mar, Sept’ 91 < | 
O | April, Oct 6 Buenos Ayres Port & City Tram, TES Mt. 
S 0 О | Jan, July Гер. юс оо 97 —100 |6 0 0, Feb Aug, ?9l Si | 
5 16 O | Jan, July 5| 2/6 Calcutta Tramways (1 to 137/610). .......| 49-46 54:12 6) Mar =й DN. 
s Mar, Sept 100! 2/6 Do. 5 per Cent. Cum. Pref. ..........| 4-5 417 6 s y ү 
30| Sept. .... 14 EX 44% ist Deb. Stock (red).........| 99 —99 |411 0! Jan July 
5 1 0 | Sept... аб Cape Electric Tram Shares ............ seh} es a | | | 
4 9 O | Jan, July 1/3 City of Buenos Ayres Trams Co. (1904) Sh 58—54 14 5 6 F,MyAN Я 
m eb, Aug 4 Do 4 per Cent. Deb. Stock.. ..| 39 —102 |3 18 0 рес. · 
9 3 0 Feb. Aug " 5 Colombo Tr. & Ltg. 3 5% Ist Mt. Db....... 9? —100 55 o. Non on 
Р ectne iracuon о! on 
620 Mar, sept sx, | Her Мот. Deb g Kong 5 Pet! 79 ар |e 2 0) Sumy Dej = 7 
is | 1 avana Elec. Ку. Con. Mt. 5 | 

L May, Nov year Coup. Віз. ......... X sone 93 —101 | 5 4 o| Feb, Aug 7 7 
5 15 € | Jan, Tu .. | Kalgoorlie Elec. Trams Sh. ........... bd T | e бое 
4 15° Jan, July oe Do. рс А А” Deb. Stock...... 92—95 |5 5 0 Jam Шу c ~ 

15 € Jul 2009 D 6 Do. 6 per Cent. ы 1 Ditto eoeeeeenees 71 —75 8 0 0 ап, uly " 
d $ D Jan, July 5! 0/7} Lion Eis tame Ord. srg eal aka a e d dn 1—1. цо 2 0 | uly sess bon 
413 0 une, Dec *| ++ [100/0/7; | Do. брег Cent. Cum. Pref. .......... 111 416 9, Jan July "* ^ 
5 16 ar, Sept | :: t| 5% Do. 5perCent. Reg. Mort. Debs. ......| 98 —102 | 418 0; Jan July -^* ^ 
4 E 6 | Feb, Aug ~ iSt. 5% Madras Elec. Trams, 5% Deb. Stk. ...... 96 —98 |5 2 0| Jan ЛИ“ ~ 
$2 О | Feb, Aug :90| 5% | Manaos Trams and Lt. Co. 5% Debs . 87 —8y 1512 0 Өл жү 
i O | Маг, Sept | + | +. [°° | 5% / Manila Elec. Ry. $1,000 Gold Bonds......| 92 —9? 15 1 0 Feb, Aug ‚ду pe 
6.12 d Feb, Aug Е 100 Hn Mexico Trams Co, Com. а 1271 ЖЕТ 500, ~ 36, | 

- : N А à n. Con. Ist Mort. 5% Cold Bds. = 916 ue 
4 1 0| April. Oct 6% | Do. 6% 50 yr. Mort. Bu c уш 1004—10:4| 5 18 e| s. Mis 

es April " 44% Montreal. St. Ry. Sterling 44 pet Cent. | 

T d uid e Dor Udo. (Nas I 194600). с... ios = 4701 Feb, Au 77 

oe г t О. О, ( ОЗ. to 4,600 еооооооь о Жар 4 6 J А" | 
5 8 6) Jan, July 1| 0/6 | Perth Elec. Trams Ord. . о lb |246 Мау... 8 o7 ‹ 

T i 5% go, 18 Mt. Db. Stock... So 100 —103 |417 6, Јав, 1 | © 

is zs .5 goon Elec. Trams uppl | 
EE ^ Mar, July Cum. Pf. sr BE Bc 51—58 |5 3 7 e Ud 
312 6 | Jan, July | „| 3% iSt |44% | Do. 44% ist Mort. Deb. Stk. ........ 9y —102|418 0) e ign E 
о ©» 4; 240100] $1} | Rio Janeiro Tram, Lt. & P. Со...........| 1024—1034 4 2 0| L УУ 
Кы ч .. | 5% | Do. 30 yr. Gold Впдз...............| 28-99 |5 03, + 95 a 
eo ЗА .. [oo 5% Dop 0 yr. Mt. Bnás, |. eov y 94 —95 |5 4 e| : 

Е os aulo сакау, + & wer 
E 0 june. Dec 58100, Stock ......... буза Нат & 154 —i56|6 во " n oi 
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Street Illumination. 


Ох another page we give an abstract of a Paper by 
Mr. A. J. SWEET in which he deals with street illumination 
as affected by glare. Although we do not care to accept 
without further proof the author's view as to the effect of 
glare upon the eyes and the reason why it causes discom- 
fort, the conelusions at which he arrives are of consider- 
able interest. He remarksthat if a given relative illumina- 
tion (as regards maximum and minimum) is to be obtained, 
the ratio of the distance between adjacent light units to the 
height of the light unit above the street must be а constant 
quantity, which he designates M. Не finds that in 
America the value of M ranges from 5 up to 31, and that 
the value of M=15 can probably be taken as the most 
representative one in American practice. The great 
importance of this ratio does not seem to be appreciated 
as it should be. As the intensity of light units is 
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increased to meet the popular demand for greater illu- 
mination it should be borne in mind that the same result 
is obtained with the more intense units when placed 
at a further distance apart, provided they are fixed at a 
greater height above the ground. Mr. SWEET comes to the 
conclusion that the best value for М is 4. This certainly 
seems to give an ideal illumination, but it is one that will not 
be reached except in large towns where the lamps are placed 
at a considerable height and relatively close together. 
Fortunately, with this value of M, it is quite possible to 
obtain lamps with polar curves giving only a low ratio of 
maximum to minimum illumination. 

IN discussing the effect of glare the author has made à 
number of measurements, the basis of which is not entirely 
clear. Assuming this basis to be satisfactory, the results 
obtained are valuable. Thus, at an ordinary distance the 
presence of a light source, even of very low candle-power, 
in the centre of the field of vision causes a tremendous 
drop in visual efficiency, while a considerable increase in 
distance between the eye and the object produces only a 
small decrease in the glare. The author finds, however, 
that at а certain angle depending on the candle-power (the 
angle varying approximately between 22 deg. and 25 deg. 
from the line of vision) the glare effect reaches zero, 
although the light source is still within the field of vision. 
So far as we are aware this result is not in accordance with 
those of certain other observers. Mr. SWEET concludes 
that the effect of glare on the retina is local and does not 
cause a disturbanee when the spot affected is sufficiently 
separated from the retinal image of the object under 
inspection. Based on these observations, Mr. SWEET 
concludes that the light instrumental in causing glare 
comes entirely from those rays whose polar angles are above 
60 deg. with the nadir. Consequently, the light between 
the angles of 60 deg. and 80 deg. should be partially or 
wholly suppressed. There is a good deal of truth in the 
statement that if the glare limit is exceeded at all it will 
almost of necessity be exceeded excessively, and we fear 
that in many cases glare must remain with our present 
systems of illumination, for the simple reason that the local 
authorities concerned would not be able to afford its 
elimination. There is also much truth in the statement 
that the ordinary citizen of to-day uses, in his ignorance, 
the very defect itself—namely, the glaring character of 
street illumination—as a measure of its excellence. Pos- 
sibly this is why our gas friends place horizontal reflecting 
surfaces above their mantles. 


1006 


Tramway Comparisons. 


MUNICIPAL tramway committees have frequently been 
criticised for handing over to the rates considerable sums 
of money from the profits of their tramway undertakings, 
sometimes without having made adequate provision for 
depreciation. The desirability of paying over large amounts 
for the relief of the rates, even where this is amply justified 
by the financial position of the undertaking, is open to 
question. No two opinions, however, can be held as to 
the necessity for a reserve fund sufficient to meet future 
renewals of track and plant, although opinions may differ 
as to what allowance can be considered adequate for this 
purpose. In this connection comparisons between the 
allowance made in the case of municipal undertakings and 
that in company-owned tramways can scarcely be revarded 
as in any way convincing. In his Presidential Address 
last week to the Municipal Tramways Association, Mr. 
C. J. SPENCER mentioned that whereas in the case of 
municipal tramway undertakings a total sum equivalent 
to 34 per cent. of the whole capital outlay was paid last 
year into the sinking funds and reserve and renewals funds, 
tramway companies only put aside for depreciation, obso- 
lescence, ќе., an amount equal to 1:05 per cent. of their 
capital On these figures Mr. SPENCER. considered that 
municipal tramways were, as a whole, commercially sound. 


[rii nd 


WE think, however, that, apart from the fact that a 
sinking fund should not be compared with a provision for 
depreciation, such comparisons by no means justily the 
policy of many municipal authorities in regard to depre- 
ciation and reserve funds. Municipal trading should be 
as little speculative as possible ; and it is therefore desirable 
that municipalities should err on the side of an ample 
provision for reserve and depreciation in the case of their 
electricity and tramway undertakings. Unfortunately, 
however, this is not often the case. From our analysis of 
the Bradford Corporation tramway accounts elsewhere in 
this issue, it will be seen that whereas a sum of £20,000 
has been handed over for the relief of the rates, the con- 
tribution to the reserve and renewals fund amounts to 
£12,365. This latter sum only represents a little over 
(0:54. per car-mile, and can scarcely be regarded as in any 
way an adequate provision for depreciation, especially as 
many other undertakings are now finding it desirable to 
provide for possible future requirements on a much higher 
seale than this figure. In support of the adequacy of the 
present contribution, Mr. SPENCER, in his annual report, 
compares the provision of £12,305 for reserve and renewals 
with the sum of £8,708 set aside last year in the case of a 
company-owned undertaking of similar size and working 
under similar conditions to those at Bradtord. This, how- 
ever, cannot be regarded as justification of the policy 
adopted, and we think that the Committee would be well 
advised in future to build up the reserve and renewals 
fund, which at present only amounts to £414,006, the 
capital expenditure totalling £920,114, even if this policy 
involves & certain amount of unpopularity, due to the 
ratepayers not benefiting to so large an extent from the 
tramway “profits.” With the above exception, the annual 
report of Mr. SPENCER 1s very satisfactory, and shows that 
good progress is being made by the Bradford tramways, 
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the success of "through-running" between Bradford and 
Leeds being particularly noteworthy. 


ESSE, 
Town Planning and Tramways. 

THAT а municipality should not, as a genera] principle 
indulge in speculative transactions will, we think, be 
universally admitted, and we fear that if the suggestions 
put forward by Mr. А. Baker, in his Paper read last week 
before the Municipal Tramways Association, were exten- 
sively adopted, they might lead to unfortunate results for 
the ratepayers in the case of a too enterprising local 
authority. The suggestion to which most exception is 
likely to be taken is that in regard to speculation ia land 
outside the municipal boundary; but the question as to 
whether а tramway should be laid down when the pro- 
spective trattic is insufficient to make the undertaking a 
financial success, at auy rate in its early days, will also 
certainly arouse much discussion. There is no doubt that 
the housing problem has been rendered easier of solution 
by the provision of cheap tramway facilities, and the 
tendency for suburban districts to develop in proximity to 
electrie tramway routes 1s very inarked at the present 
time; but proposals for the extension of tramways 
into practically undeveloped localities would require mst 
careful consideration, and we think that in such cases 
a railless traction scheme should undoubtedly be pre- 
ferred. If future developments warranted the laying down 
of a tramway track the railless vehicles could then be 
transferred to other routes. In regard, however, to the 
benefits likely to result from a well-planned scheme of 
thoroughfares with a minimum width of 91 ft., there cau 
he little diversity of opinion, and the location of the trau- 
ways in the centre of such‘a road would undoubtedly 
facilitate the maintenance of a much higher average speed. 
In this connection, the suggestion of one speaker during 
the discussion on Mr. Baker’s Paper, that in the idal 
scheme the tramways should run up and down the sides 
of the main road, will not, we think, meet with much sup- 
port, for even with cars running at the usual speeds 8 
tramway track elose to the footpath is dangerous, 10 y 
nothing of the inconvenience caused to vehicles standing 
at the side of the road. It is certainly important, however, 
that tramway requirements should be taken into account 
in the laying out of future roads, for the capital expen- 
diture which has been incurred in widening streets and 
altering curves has often proved a considerable burden to 
both municipal and company tramways, more especially 
to the latter. | 

— — QA ee ——— — ——— 


Submarine Cable Concession.—H.M. Consul at San Jose 
(Мг. Е. N. Cox) st tes that a contract has been made between 
the Foreign Minister and a British subject for the establish- 
ment and working of a submarine telegraph cable between 
Colon and Limon. The concessionaire has the exclusive night 
for 15 vears of working a cable office in the Republic, and during 
that period may import duty free all materials, instruments 
and supplies required for use in his enterprise. He 1s also 
granted the right to establish one wireless telegraph station 
In connection with the cable station. Work must be begun 
Within nine months from date of approval of the contract. and 
be completed within 18 months. The " Board of Trade 
Journal " states that the name of the concessionaire may be 
obtained by British firms on application at 73, Basinghall- 
street, London, E.C. 
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Wireless Telegraphy and Kites.—We understand that Mr. 
Marconi, who 13 at present on his way to Buenos Avres, has 
during his voyage been conducting some interesting experi- 
ments on the use of kites in wireless telegraph work. From 
a message that bas been received at tbe offices of the Marconi 
Wireless Telegraph Co. in London, it appears that, using a kite 
to support the antenna. Mr. Marconi bas been able to transmit 
and receive " strong " signals over a distance of 3,500 miles. 
With the apparatus installed on the “ Principessa Mafalda." 
of the Italian Шоуа line, the ship on which Mr. Marconi is 
travelling, the maximum range during davlght would be, 
using the mast to support the antenna, about 1,500 miles. It 
will thus be seen that a distinct increase in range can be 
obtained, even taking into account the fact that a special valve 
receiver was being used (this would probably increase the 
range about 10 per cent.), and that Mr. Marconi's well-known 
skill as an operator was applied. We understand that the 
experiments will be continued, though they were temporarily 
suspended owing to a high wind making it difficult to keep the 
kites ар. The possibility of thus using kites seems to point to 
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an easy wav of increasing temporarily the range of the ship's” 


instruments in case of need. 


Trunk Line Electrification in Austria-eHungary.—In a 
Paper read at the Berne International Railway Congress, an 
abstract of which appears in the " Electric Railway Journal,” 
A. Hruschker, of the Government Reilway Engineering Depart- 
ment, presented statistics on electric traction developments 1n 
Austria-Hungary. These show that the following electric trunk 
line railwavs were in operation at the end of 1909 :— 

Length Opened 


Line. System and voltage. in miles. in 
Tabor- Bechyn ............... Three-wire e.c. 700 volts о... 14:50. 1903 
Innsbruck-Fulpmes......... Single-phase. 2.500 volts... 1135 1004 
Bludenz-Nehruns .......... Continuous, 9000 volts ....... №08 1905 
Vienna-Baden — ............. Single-phase & 550 voltsc.c. 1795 1907 
runeck-Sand ............... Continuous, 500 volts ...... 9:22 1908 
Neumarkt-Waizenkirchen m a „ра 10:06 1908 
Trient- IIe ан ‘3 SOO о зды 97:25 1909 

МКО ОЛУУ ОО ОООО 108-60 


In addition there are some 16 extended electric. tramways 
and mountain railwavs, agzregating about 94 miles in length. 
Two additional trunk lines ere under construction for elec- 
trical working, aggregating 87.6 miles, viz.. Vacz-Rikospalota, 
31 miles, being equipped with 15 cvcles single-phase at 
10.000 volts, and Nt. Polten-Mariazell-tsusswerk. 50 miles, 
Ə ft. 6 in. gauge, being equipped with 25 cycles single-phase 
at 6.000 volts. In 1906 а branch of the Austrian Govern- 
ment Stete Railways wes formed to study the subject of the 
lectrical equipment of the different lines. An examination of 
the available water powers was made and 11 schemes, with an 
aggregate capacity of 140,000 H.P.. were worked out. Calcu- 
lations were also made of the application of this power to 
2.122 miles of track. An official report on the results will 
appear shortly. Those lines to which especial attention has 
been given are in the neighbourhood of Trieste and Innsbruck. 
While no official decision has been reached in tbe selection 
of а system the speaker favoured the single-phase. In this 
connection he stated that the onlv otber svstem worth serious 
consideration was the three-phase, whose principal advant- 
ave was the smaller weight of car for the same output. Plans 
have already been prepared by the Austrian Government 
engineers for the equipment of certain of its railway lines with 
the single-phase svstem at 15 to 162 cycles and 19.000 volts. 
The Hungarian Government bas also considered electrifica- 
tion. It has plans prepared for the equipment of one line 
with three-phase equipment and has decided te use single- 
phase on another, but has not definitely settled upon anv 
standard svstein. 


Cable Interruptions. Date of Interruption. 


Assab—Perim  ....... cr E ... July 8, 1909 
Malta—Tripoli......... — ооо ное ОА рг 20,1910 
Reunion —Мачгібіцв ........................... esses. May 20, 1910 
Latakia—Palura ............... — ese. May 26, 1910 
Obock —Djibouti................ P E — à June 24, 1910 
Tourane — Amoy........... Е Зови: ..... Sept. 25, 1910 


The Late Harry W. Сох.—А grant of £150 has been made 
by the Prime Minister to Mrs. Cox, widow of the late Mr. 
Harry W. Cox, whose death resulted from his pioneer work 
on X-rays. 


Trans-Atlantic Cables.—Two notices appeared in Tuesday’s 
“ Gazette" to the effect that application has been received 
bv the Board of Trade from the American Telegraph & Cable 
Co. and the Western Union Telegraph Co. for the renewal of 
their licence to maintain and use upon the foreshore and bed 
of the sea at Sennen Cove, Cornwall. two telegraph cables from 
America; and that an application had been received by the 
Board from the Western Union Telegraph Co. for a licence to 
lay down and maintain upon the foreshore and bed of the sea 
at Sennen Cove, Cornwall, two additional telegraph cables 
from America. АП persons interested are to take notice that 
28 days after September 21th the Board will proceed to con- 
sider the applications, and in the meantime they will receive 
any objections which may be made thereto. 

Magnetic Alloys Formed from Non-Magnetic Materials.— 
At the meeting of the Institute of Metals at Glasgow last week a 
Paper dealing with investigations carried out chiefly on 
ternary alloys consisting of copper, manganese and one of the 
elements aluminium, tin, bismuth and antimony, was read by 
Mr. А. D. Ross. Details were given as to the method of pre- 
paring, analysing and testing the materials. All the groups 
showed fair magnetic quality, but the most interesting were 
the ternary allovs containing aluminium and tin respectively. 
Some of the former were, under small magnetising forces, much 
more magnetic than cobalt. and had little coercive force. The 
tin alloys were less permeable, but exhibited greater hysteresis. 
Most of the allovs improved in magnetic quality when they 
were annealed for a short time at a moderate temperature— 
150°C. to 200°C. Prolonged annealing invariably had an adverse 
effect, the hysteresis loss increasing rapidly with time. The 
behaviour of the allovs on cooling to the temperature of liquid 
air was peculiar and characteristic. For low and moderate 
fields the process resulted in genere] in a decided Increase In 
susceptibility, whereas almost all other magnetic materials 
were rendered less susceptible. Quenching the alloys at a red 
heat diminished the permeability. The point of greatest interest 
was that it also resulted in greatly reducing the hysteresis loss. 
In fact, nothing was known which approached closer than a 
quenched copper-manganese-aluminium alloy to tbe ideal 
magnetic material which should be strongly magnetic and 
without hysteresis. The quenched alloys were in a somewhat 
unstable condition, their permeability gredually increasing 
towards its former value. but with little or no augmentation 
of the coercive force. These alloys, while of great theoretical 
interest, have not vet found practical application, They are 
hard and brittle, verv sensitive to thermal changes, somewhat 
unstable and apt to segregate. The magnetism of the copper- 
manganese-aluminium allovs is apparently due to the forma- 
tion of solid solutions of the compound Cu, Al with Мы, АЪ, or 
possibly with manganese. Similar solid solutions probably 
occur in the other ternary magnetic alloys. 

Electric Railway for Ore Transportation in Brazil.—Ac- 
cording to the * Electric Railway Journal,” construction work 
was recently begun on the first of two 25,000 kw. hydro- 
electric generating stations on the tnbutaries to the Doce 
River, in Brazil, which will furnish energy for an electric rail- 
wav, 400 miles in length, between Victoria and Itabira, in the 
State of -Minas Geras. The region penetrated by the new 
electric railway is а mining country producing large quantities 
of iron ore, the transportation of which to the coast will be the 
principal business of the new line. In building the line, about 
250 miles of existing narrow-gauge steam roadbed will be 
utilised, the track being converted to standard gauge. Our 
contemporary states that the railway 15 being constructed by a 
British company which owns the iron ore workings, and that 
the electrical equipment will be of English manufacture. — . 
The Operation of Electrical Commercial Vehicles.—On 
August 12th 69 motor trucks of all sizes, powers and types 
participated in the * North American’s”’ commercial motor 
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vehicle run from Philadelphia to Atlantic City, via Camden, and 
return. The “ Electrical World " mentions that nine of the 
vehicles were electrically driven, and these, although competing 
out of their class, and taken from active service without 
special preparation, made several good records. The distance 
between Camden and Atlantic City is 60 miles, and the return 
run was made on August 13th. According to the rules governing 
the contest, each truck was weighed-in, both empty and full, 
and in order to facilitate matters three weighing-in stations 
were established. The schedules of speeds established were as 
follows: Class A, 14 tons and less, 12 miles per hour; 
class B, 3,001 lb. to 5,999 lb., 10 miles per hour; class C, 
3 tons and over, 8 miles per hour. In reckoning the 
results à penalty of one point was imposed for every half 
minute a car departed from the schedule, and the awards were 
based on the ability of cars to keep to the time schedule and on 
the smallest consumption of energy. The actual load carried 
by the vehicle over and above its own weight formed the basis 
of the computations. The energy consumed was charged at а 
rate of 2d. per kw.-hour. The results were as follows :— 


CLass A. 
Weight Load Penal- Kw-hrs. Cost рег 
Type. empty, lb. carried,lb. ties. ^ used. ton-mile. 


Commercial truck .... 5,350 ... 2,000 ... 6... 41:830 ... 0-65а. 
Commercial truck .... 5,050 ... 2,000 ... 14 ... 38:399 ... 0-604. 
Commercial truck .... 3,650 ... 1,500 ... 0... 30-268 ... 0-65d. 


*General vehicle ....... 4,980 ... 2,000 ... 8... 30:824 ... 0-51а. 
Crass B. 
*(ieneral vehicle ....... 6,700 ... 4,000 ... 15... 42-336 ... 0:354. 


Commercial truck .... 6,540 ... 4,000 ... 93... 57-935 ... 0:454. 
Commercial truck .... 7,200 ... 4,000 ...144 ... ft ex d 


Crass C. 
*Commercial truck .... 10,250 ... 7,000 ... 0... 83:190 ... 0-35d. 
General vehicle ....... 9,562 ... 7,000 ... 30 ... 79-776 ... 0-40d. 


* Winner. T Meter defective. 
The nine vehicles came within 100 per cent. of each other on 
the cost per ton-mile, while those of & single manufacturer 
came within 43 per cent. on the cost per ton-mile. The 
gasoline vehicles showed a difference of 867 per cent. Gasoline 
vehicles of the same manufacture showed a difference of 143 per 
cent. The lowest cost per ton-mile for the gasoline vehicles 
was 0-35d. and the highest 3-4d. Every electric vehicle finished 
the run, whilst 11 per cent. of the gasoline vehicles and seven 
trucks failed to finish. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Messrs. W. H. Eccles and А. J. Makower contribute an article on 
“The Efficiency of Short-Spark Methods of Generating Electrical 
Oscillations,” 


We give abstracts of the remaining Papers read at the Annual 
Conference of the Municipal Tramways Association, at Bradford, last 
week—viz., ‘‘ The Comparative Durability of Brake Shoes and 
Tyres," by J. W. Dawson; ‘“‘ Tramways in Relation to Town 
Planning.” by A. Baker ; and a report on ** The Lubrication of Car 
Bearings,” the last being the work of a sub-committee of the 
Association, 


We give an abstract of a report on '* The Use of Meters on Tram- 
cars," bv Mr. Battes, of the Frankfort tramways, read at the recent 
meeting of the Union Internationale de Tramways et de Chemins de 
fer d'Intér^t local. 


А new system of car lighting has been introduced by Messrs. С. А. 
Vandervell & Co. 


We give an analysis of the accounts of the Bradford Corporation 
tramways for the year ended March 31st last. 


Acton Council have referred back a recommendation for the 
transfer of their electricity undertaking to the Metropolitan Electric 
Supply Co. Particulars of the proposed transfer are given in 
another column. 


The Electricity Committee of Leicester Corporation have finally 
decided not to appeal against the recent injunction restr^^ning them 
from carrying on their electrie wiring and fittings department. 


Rotherham Corporation have decided to promote a bill to autho- 
rise them to equip railless trolley omnibuses, and for additional 
powers for electricity supply, &c. 


А 50-years' concession for the supply of electricity in Constanti 
nople has been awarded to a group composed of Hungarian and 
French syndicates. 


At the meeting of Dick, Kerr & Co. yesterday (Thursday) the chair. 
man, Mr. John Kerr, said the past year's trade had been disappoint- 
ing, but а period seemed at hand when there would be great expan. 
sion in electrical work at home and abroad. The Company have 
arranged to manufacture steam turbines under the Bergmann patents 


INSTITUTIONS AND SOCIETIES. 


Municipal Tramways Association.— At the annual general meeting 
held at Bradford on Friday last, Mr. J. Dalrymple, general manager 
of the Glasgow Corporation tramways, was elected president. and 
Mr. H. E. Blain, of West Ham, vice-president. Next year's meeting 
will, therefore, take place at Glasgow. 


Victorian Institute of Electrical Engineers.—The first annual 
dinner of the Victorian Institute of Electrical Engineers took place 
on August 19. Among the visitors were Dr. Alex. Graham Bell 
and the Australian Postmaster-General, and their health was 
proposed by the president, Mr. A. H. Jackson. 

Dr. BELL, in replving, gave some interesting reminiscences of the his- 

tory of the telephone, and said the first telephone was erected by him 
at Brantford (Ont., Canada) in 1876. The wire was tacked along a 
wooden fence from his father's house to the corner of Mount Pleasant- 
road and there connected with a telegraph wire leadiny into the town. 
A remarkable occurrence took place in 1877 when the first commercial 
telephone was being put up. Some friends of his at Rhode Iland put 
up a telephone from one house to another as an experiment, and persens 
who listened at one end of the line heard a concert which was afterwards 
found to have taken place in New York City, 200 miles away. 
The PosrMASTER-GENERAL (Mr. Thomas), in proposing " The Flec- 
trical Profession," said he had the pleasure lately of fixing matters so 
that if the Government were in power for the next two vears it would be 
found to have spent more money on telephones than had been spent 18 
Australia during any previous two years, Не hoped a great deal of 
telephone material would be produced in Australia before long. He 
was determined to make their telephone service the best that could be 
got. 


The Association of Mining Electrical Engineers.— А special meeting 
of engineers interested in the application of electricity to mining 
will be held at the Royal Hotel. Dunfermline. to-morrow (Saturday) 
at6 p.m. Theobject of,this meeting is to consider the inauguration of 
a branch of the above Association in the East of Scotland, and to 
appoint а local president. a committee and other officers. in order to 
further the objects of the Association in that district, A representa- 
tive of the council from one of the other established branches vill 
attend the meeting to give any information or particulars as to the 
work of the Association. 


Smithsonian Institution.— The general appendix to the annual 
report for the year ended June 30, 1908, of which we have recently 
received а copy, contains a selection of miscellaneous memoirs of 
interest to the collaborators and correspondents of the institution, 
teachers, &c. Among the many Papers and lectures reprinted we 
notice the following of electrical interest : ** Wireless Telephony. by 
Prof. В. A. Fessenden (a Paper read two years ago betore the 
American Institute of Electrical Engineers); ^^ Phototelegraphy, 

by Н. Armagnat (translated from (ће `` Revue scientifique); " On the 
Light thrown by Recent Investigations on Electricity on the Relation 
between Matter and Ether." by Sir J. J. Thomson (the Adamson 
lecture delivered at Victoria University, Manchester. in November, 
1907) ; * The Life and Work of Lord Kelvin,” by Prof. S. P. Thompson, 
(the first Kelvin lecture, delivered beture the Institution of Electrical 
Engineers); and “The Work of Н. Becquerel,” by А. Broca (trans 
lated from the Revue Générale des Sciences Pures et Appliques } 


_——— a M- 


ARRANGEMENTS FOR THE WEEK. 


MONDAY, Octo: er 3rd 
SOCIETY OF ENGINEERS. 
7:30 p.m. Meeting at Caxton Hall, Westminster. Paper 00 
“ Current Professional Торез,” by Mr. Н. C. Adams. 
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BRADFORD CORPORATION TRAMWAY ACCOUNTS. 


The tramways undertaking of the Bradford Corporation, 

though not one of the largest, is certainly one of the most 
ateresting in this country. This partly arises from the fact 
chat the undertaking has always been to the fore in adopting 
innovations, both as regards apparatus and methods of work- 
ing. Thus, it will be remembered that the problem of adapting 
a саг to operate on two different rail gauges was first success- 
fully solved in connection with the “ through service " between 
Bradford and Leeds. Again, the Corporation have applied 
for powers to adopt the trackless trolley system on a route 
from Laisterdyke to Dudley Hill, as a result of the favourable 
report of |the deputation of the Tramways Committee that 
paid a visit to the Continent last December to inspect the 
various systems of railless traction. The advantages of car 
meters for checking the energy consumption, of a parcels 
department, and of electricaly operated point controllers 
were also early appreciated by the management; whilst the 
practice of carrying blind persons free of charge is a striking 
innovation. 

The annual report for the year ended March 31, 1910, of 
Mr. C. J. Spencer, general manager of the undertaking, records 
greatly improved results compared with those of а vear ago. 
This will partly be evident from the fact that 50,518,813 
passengers were carried, compared with 47,660,011 in 1908-9, 
&n increase of 6 per cent. The total revenue amounted to 
£259,696, or £15,462 more than in the previous 12 months ; 
whilst, as the car-mileage only increased by 1-1 per cent. a 
much higher revenue per car-mile was obtained. The total 
number of car-miles was 5,436,529, the number of miles of 
route being 54-8. 

The traffic mentioned above represented 149 journevs per 
annum per head of population, the average fare paid per 
passenger being 1-167d., and the average revenue per car-mile 
amounting to 10-977d., as against 10-4564. a year ago. А 
feature of the traffic records is the large number of “ through 
tickets" between Bradford and Leeds. “ Through running ” 
only commenced on June 7, 1909, but 105,569 6d. * through 
tickets," and 5,054 children's 3d. tickets were issued by the 
Bradford tramways department, and 107,463 bv the Leeds 
tramway department. The service has proved of great 
public convenience, and has worked very smoothly. Аз 
8d., 104., and 1s. tickets are also issued over the Yorkshire 
Woollen District Tramwavs, it is perhaps surprising that the 
average fare per passenger is not greater than 1-167d. Тһе 14. 
fare, however, is the controlling factor, about 80 per cent. of 
the total traffic coming under that heading. The average 
distance covered by this fare is 1-61 miles in the case of ordinary 
passengers, and 4-03 miles on all cars before 8 a.m. Ап 
interesting feature of the statistics is that 43,852 blind pas- 
sengers were carried free of charge. 

In regard to power consumption, 10,076,417 units were used, 
representing 1-85 units per car-mile, compared with 1-88 units 
in the previous year. The cost of the power worked out at 
2-073d. per car-mile. The average number cf cars in use for 
а 15-hour day was 136, the total number of cars in stock 
being 239. 

Turning now to the accounts it is seen that the total expendi- 
ture amounted to £170,699, compared with £170,196 in 1908-9. 
Against this, however. must be placed an increase of £15,462 
in the receipts, so that a net profit of £32,365 is shown for the 
years working, as compared with £15,318 а year ago. The 
contribution of £20,000 to the relief of the rates. however, may 
Beem open to criticism. From the point of view of whether 
а sufficient sum is being set aside for depreciation, Mr. 
Spencer includes in his report an extract from the last published 
Board of Trade returns the figures relating to a large successful 
tramway company in the South of England working under 
similar conditions to those at Bradford and of similar size. The 
figures are set out herewith. 

Mr. Spencer says it will be noted that with receipts approxi- 
mately the same and with very similar expenditure, the gross 
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Bradford Company’s 
figures. figures. 
Revenue ............................ £262,311 £263,689 
PH x pend Witenes ace саан 170,699.  .. 178,342 
Gross profit (and interest on net revenue): . 91,013  .. 85,947 
Interest eysi Loses Kv ped vos aes 22.407 Dividend 76,639 
Repayment of debt, or sinking fund ..... 30,454  .. nil. 
Rent of leased lines, &с. ............. 4.137  .. nil. 
Reserve, including Depreciation and. Re- 12,300  .. 8,708 
newals fund. 
Other matters. including income tax. 29.250" 3i nil. 


balance carried forward, &c. 


profit of each undertaking is fairly comparable. In the case 
of the Company Tramway, £76,639 of the gross profit of 
£85,347 is disbursed in dividend, the balance of £8,708 being 
passed forward to the reserve fund for depreciation purposes. 
In the case of Bradford, after the gross profit of £91,613 is 
arrived at, £22,407 is paid for interest, which in some senses 
represents dividend, £12,365 is passed forward for depreciation, 
and in addition thereto £30,454 is paid to the Sinking Fund and 
a sum of £20,000 is paid over in relief of rates. Mr. Spencer 
remarks: ‘It is obviously fair to assume that if the large 
Company concern mentioned, with a similar capital and similar 
conditions. is adequately meeting depreciation with £8,708, 
then Bradford must be exceedingly generous when it puts by 
for the same purpose £12,819." Comparisons of this nature, 
however, we consider are not very convincing. 

The total working expenses per car-mile work out at 7-149d. 
as against 7-221d. last vear, and are the lowest on record for 
the undertaking ; whilst the figure of 10-977d. for traffic and 
sundry revenue is the highest. This condition of affairs is 
certainly most gratifying. In regard to details of the expenses, 
it will be noted that only one item in the traffic expenses shows 
an increase, namelv, the cost of cleaning, salting and sanding 
track. The small increase 13 wholly accounted for by the 
severitv of the winter and the heavy expense incurred in keep- 
ing the track open for traffic during the snowstorms. Mr. 
Spencer points out that this 1s a great convenience to the public 
generally, as the tramways open up the main routes for 
vehicular traffic. 

In regard to the parcels department, this has earned £8,169 
as against £7,350 in the previous vear, the net profit being 
£1,741 and £1,028 respectively. The number of parcels 
handled was 675,719, an increase of 70,406 over that of 
1908-9. 

We give below an analvsis of the accounts for the year ended 
March 31st last, together with the cost per car-mile, the latter 
figure also being tabulated for the previous уеаг to facilitate 
comparisons :— 

Cost per car-mile. 


Traffic Expenses. 1909-10. 1908-9. 
Superintendence, о... £331 .. 0:014. .. 0-01d. 
Wages of drivers and conductots ..... 44.384. .. 1.964. .. 1-97d. 
Wages of other traffic employés. ....... 2,425 .. Olid. .. O-11d. 
Cleaning and oiling сатз............... 6.154 .. 0:274. .. 0-28d. 
Cleaning track ,...................... 2,225 .. 0.104. .. 0-09d. 
Fuel, light and water for depots ....... 2.032 .. 0:09а. .. 0-104: 
Ticket check р 2,927 .. (93d. .. 0:134. 
D DI I TU 1.980 .. 0.094. .. 0-09d. 
Miscellaneous 32x: we x RR aen 1,542 .. 0:074. .. 0:07d: 
Total Traffic Expenses.............. £04,000 .. 2.334. .. 2-85d. 
General Expenses. 
ых £2,779 .. 0-124. .. 12d. 
Administration and establishment charges 150 .. 0:034. .. 0-03d. 
Store expenses x... 9 0 3 x nh ye oe 366 .. 0-024. .. 0-02d. 
Heats, оен ооо ааа 758 .. (04d. .. 0-044. 
Rates and taxess сше ыык зк жы ШЕ В 8.340 .. 039d. .. 0444. 
Printing and stationery ............... 550 .. 0:024. .. 0-02d. 
Fuel. light and water for offices ....... 242 .. 0-01d. .. 0-01d. 
Compensation. desse see se oe usec eh IS Rn 1,740 .. O-08d. .. 0-09d. 
ОЗОРИ 257 .. O-Old. .. 0-01а. 
О 2,278 .. 0.104. .. 0.084. 
Total General Expenses ............ £18,560 0.324. 0-564. 


*The expenditure for Bradford does not include renewal cost of 
permanent way. The Board of Trade figures do not show whether the 
Company’s return does or not. 
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| Cost per car-mile. 

"Repairs and Maintenance. 1909-10. 1903-9. 
Permanent way ...................... £7.205 .. 0.324. .. 0-30d. 
Electrical equipment of line............ 4.514 .. 0-264. .. O-19d. 
Buildings and fixtures ........... sss. 655 .. 0-03d. .. 0-03d. 
Tools and sundry plant ............... 334 .. оа... O-02d. 
ааа ао ERE 19,544 .. O-SGd, .. 0-зра. 
Other rolling stock .................. 84 .. O-00d. .. 0-00d. 

Total Repairs and Maintenance ..... £22,426 ]:13d. 1-30d. 


Power Expenses (!!d. and 1:4. per unit) . 
TOTAL WORKING EXPENSES (cr. capital 
we Echarges, &с.) £161,951 ... 7°15d. ... 7224. 


Parcels department 


£46.965 .. 2.074. .. 2:12d. 


ЕУ a SE Gene £6,330 .. O-28d. .. Q-25d. 
Miscellaneous (motor garage, Же.) ...... £2,418 .. O-11d. .. 0-10d. 
Mapital Charges, &c. 
Dc) od enn ae d xa s uid £22.407 .. (0-00. 1:004. 
Sinking fund E ee eee arn ТЕЛЕ 030.454. .. 1-240. 1.354. 
Incoe о а йаз 2.220 .. 0104. .. 0124. 
Rent of leased lines .................. 4,137 .. 0154. .. 00-194. 
Total Capital Charges, &c. E £59,248 2-61d. 2.724. 
‘TOTAL EXPENSES (inc. capital charges) £229,947 ...10-15d. ...10:32d 
Revenue. 
d EROS sie Ace tle pat det rites AR ра ca £245.682 2 .10-85d. ..10:334. 
Advertising on сагз................... 2495 .. 0.4. .. 01а. 
Parcels ...... ahaa adu M a РРО Р S169 2. 0.30. .. 0:323d. 
Miscellaneous ......... ат 3.367 .. о. .. 0:13d. 
Dunk Interest кушке жиек kde d eee 2.60] .. 12d. .. 0-10d. 
TOTAL REVENUE ................ £262,312 11584. 11104. 
Balance (хїїгЇшз)...................... £22,365 1.4334. .. 90-634. 


Of the balance of 32.365, £12,365 is appropriated for the 
reserve and renewals fund, whilst £20,000 is handed over for the 
relief of the Сиу rate. А year ago, the whole balance of £15,319 
was appropriated for reserve and renewals. 

The capital expenditure during the vear amounted to £6,599, 
the total expenditure to March 31,1910, being £930,114. The 
various Items comprising the total are as follows :— 


PernnuieHt Way пар Ha M d £583,718 
Electrical equipment of пе, cee ee eee eee eee А 66.623 
JIANG. bacca ease Г и Vade ТО 14.358 
ре: 65.604 
Workshop tools and sundry plant co... 000.0... cece eee eee 1.004 
CNS ceca Wars as О ГУГЛ О ЛЛ atento esp EUR ne Г 153.203 
Other rolling stoek ............................+........ 3.056 
Miscellaneous-equpument ccc aes re a bera ee wee ee ws 955 
Oiee Lu Res V о Анте рН 190 
РАНО ex polisQs- ое айы аы a en eee ette eX Seca А 5.511 
Suspense accounts—rables, Ees .......................... 28.832 


£930,114 


{HE COMPARATIVE DURABILITY OF BRAKE SHOES 
AND TYRES.* | 


BY Л W. DAWSON. 
(Assistant Engineer, Bradford Corporation Tramways.) 
Summary.—The author gives particulars of tests on brake shoes, to 
ascertain the durability of the various types and their wearing effect 
upon steel tyres. 


— 


Many opinions have been put forth respecting the wearing effect 
upon steel tramway tyres by brake shoes. Until quite recently no 
systematic tests appear to have been carried out to demonstrate 
the relation between the material of the shoe and its effect upon the 
tvre, and to indicate which type of shoe should prove most есопо- 
mical in use. The amount appearing im car repair and mainten- 
ance costs for the upkeep of brakes and wheels is quite sufficient to 
warrant a very close consideration of the inter-relation of these two 
indispensable parts of the equipment. | 

‘The investigations recorded in this Paper were undertaken with the 
object of axcertaining the comparative durability of the various grades 
of brake shoes used on tramcars in this country, together with their 
wearing effect upon steel tyres, recording at the same time апу 
observed features or properties of the shoes under test which appeared 
to have a bearing upon the durability of the shoes and tyres. Twenty 
different. grades of shoes have been tested (particulars of each are 
given in the Paper) and were chosen to cover the range of shoes in 
actual use in this country. 


ж Abstract of а Paper read last week at the Conference of the 
Municipal Tramways Association. 


$ 


Service Tests.—Comparison of the life of brake shoes and tyres 
on one tramway with those obtained on other tramway systems is 
of very little value, so many factors operating which entirely vitiate 
the results, such as difference in gradients, nature of the road grit, 
track brakes, speed, average number of stops per mile, use of rheo- 
static or magnetic brakes for service stops, &с.; but comparison of 
various grades of shoes can with advantage be carried out on the 
cars of any one system. The results will not, of course, be of quan- 
tative accuracy, but will give an indication of the difference between, 
say, а standard brand of shoe and other types used at the same 
time. For purpose of compering results obtained with shoes on 
tramcars under service conditions with those obtained in the works 
laboratory under uniform conditions, tests have been made by this 
method. In service tests one particular make of shoe was adopted 
as the standard for comparison. One standard shoe and one with 
which it is to be compared were fitted to the wheels at one endof the 
car, and similar shoes fitted at the other end, the same grade shoe 
being at diagonal positions on the truck, one of each grade of shoe 
thus acting upon each axle and making the retarding effort per 
axle equal, the shoes being accurately weighed before fitting. The 
car is then run until some of tho shoes are worn out ; thev are then 
taken off and again weighed. ‘The amount of metal worm from the 
test shoes to that worn from the standard shoes will be in inverse 
proportion to their durability when run with equal pressures upon 
each shoe; but it must be particularly noted that the shoes with 
the highest coefficient of friction will have done the most work, 30 
this method of testing is decidedly favourable to shoes having the 
lowest coefficient of friction. If the circumferences of the tvres are 
measured before and after the test. it will be ascertained which shoes 
have caused the greatest tyre wear. The average of measurements 
from several cars should be taken. | Results obtained by this method 
are shown in the table herewith. 


Service Tests of Shoe and Tyre Wear. 


| WHEELS. SHOES. 
Miles per 3th radial wear. Miles per Ib. 
Test Stan. | Tot Sun | 
shoe. dard. Ratio. shoe. | dand. Ratio, 
EA colar — к oes белый —— 
Cast white iron essees 6,060 | 10,954 — 0-55 900 | 21 | 2-16 
Cast iron with white | 
iron inserts | .......... 12,665 9,900 1:330 | 2967; 7221 04l 
Cast soft grey (hard- | | | 
Ness PI) ол 14,307 | 5,830 245 | 214 ви | 026 
Cast soft grey. (hard- | | | | 
Ness 46) ee 14.630 8.955 | 1563 | IRI 5,382 5 24 
| 


Comparison of these tests with those obtained with the test 
apparatus under laboratory conditions proves that the results 
obtained on the latter correctly indicate the comparative wearing 
properties of shoes and tyres when run under ordinary service con. 
ditions, with the exception of the first, of which the characteristics 
of the metal appeared to produce seizing readily. Examination of 
the table shows very clearly that by this method of comparison the 
life of the standard shoe varies with the coefficient of friction of the 
shoe with which it is run. Differences of tyre wear by various 
grade shoes are very noticeable. ‘The author is of opinion that one 
cause of the differences in wheel diameters, so prevalent on tram. 
cars, тау be the use of brake shoes of uneven grades. 

Another method is to fit up а number of cars with test shoes, 
keeping record of their mileage and loss in weight, also records of 
standard shoes on similar cars running concurrently on the same 
route and schedule if possible. This test, to be of value. should 
extend over a long period, in order that running conditions may 
reach an average. 

Adjustable Leverage.—To obtain accurate comparative results of 
shoe wear and differences of tyre wear, it is absolutely necessary that 
each shoe should give the same retarding effort. То do this the 
pressure applied to each shoe must be in inverse proportion to its 
cocfticient of friction. This has been secured by means of the brake 
gear designed by the author and illustrated on p. 1011. Шш use, shoes of 
equal grade are fitted on each pair of wheels. The leverage ratio of 
the brake gear is adjusted by means of the links between the supple- 
mentary brake beams, in proportion to the respective coefficient 0 
friction of the shoes, thus obtaining from each pair of shoes the same 
retarding effort. 

To form an accurate estimate of the value of a shoe from Я 
of road tests is practically impossible. To obtain standard ae 
comparable results it becomes necessary, therefore, to carry оп th 
tests with a true wheel revolving at a constant rate of speed s я 
steady braking load, and a uniformly clean surface. While thes 
conditions are far removed from those existing on the road, t 
author submits that the results are quite in accordance with those 
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obtained on service cars, and have the great advantage that shoes 
may be tested at any period of their life—their characteristics and 
subsequent value determined in a few hours. 


Laboratory T'ests.—For the purpose of carrying out tests under 
known conditions, à 30 H.P. tramways motor has been installed, 
driving through the usual single reduction gear an axle upon which 
is mounted a wheel-centre with steel tyre. The shoe is pressed upon 
the wheel by means of a lever carrying at one end a pan, which can 
be loaded with weights, and at the other an adjustable radius rod 
and & dynamometer for registering the pull upon the shoe. A 
pulley running upon the tread of the wheel drives a speed and 
mileage indicator. (The apparatus is similar to that used in соп- 
nection with the brake shoe tests for the Municipal Tramways 
Association Brakes Sub-Committee, and illustrated in their report.) 

For measuring tyre wear an apparatus designed by the author is 
used. It consists of a means for determining the difference of volume 
reduction over a pre-determined area of the tvre surface. this by 
calculation giving the total amount of tyre removed. The appa- 
ratus comprises a die with means for forcing its inner face to a fixed 
radial distance from the centre of the wheel, the distance being 
determined by the outer faces of the die being in contact with two 
side faces of the tyre. In operation a piece of ductile metal (lead) is 
placed under the die which is then forced on to a turned face on each 


ADCUSTABLE LEVERAGE-RATIO BRAKE GEAR. 


side of the wheel. the inner face of the die will thus be a fixed dis- 
tance from these faces, and the thickness of the lead will b? equal to 
the distance between the inner face of the die and the surface of the 
tyre, the lead following exactly the conformation of the wheel face. 
In the die are two small recesses, which form projections on the backs 
of the test pieces. These projections enter into holes in the block 
of the cutting die, ensuring accurate cutting of the test pieces. After 
being removed from the die, the test picces are eut to 0-5 in. wide, а 
test piece being taken at the heginning and close of each run. These 
cut pieces are weighed on a chemical balance, the difference in weight 
oi the two pieces equals the weight in lead of the volume of tyre 
removed рег 0:5 in. of the tyre circumference, and can be caleulated 
into equivalent weight of steel worn off the tyre. The tread portions 
of the shoes only are used, the flanges being removed in order to рге- 
vent uneven readings due to side pressure or wedging of the wheel 
flange in the groove of the shoe, the wearing face of the wheel being 
flat, the shoe bearing upon the centre portion only. 

The particulars of the test apparatus are as follows :—W heel tyre 
33 in. diameter by 3} in. wide. made from Siemen's open hearth acid 
steel, test picce from a tyre of the same cast giving 56 tons maximum 
stress, 14 per cent. elongation in 2 іп. ЗОН.Р. series traction motor, 
equivalent speeds during tests, 10 miles per hour. The adjustment 
in the “ wet ” tests was such as to give a pull on the shoe equal to 
one-fourth of the retarding force required to balance the acceleration 


due to gravity of a four-wheel 10-ton car descending a 1 in 9 gradient 
at a speed of 10 miles per hour. If applied to the car on the level, 
this would be equal to a retardation at the rate of 3-6 ft. per second 
per second, and would stop the car from 10 miles per hour in 4-09: 
seconds in a distance of 30 ft., neglecting any retardation due to the 
friction of the car or other forces. In the “ dry ” tests the weight 
on the shoe was one-half of that used in the “ wet " test. Тһе“ wet" 
tests lasted 4 to 5 hours, and the “ dry " tests 2 hours. 

Mr. J. А. Panton has recently stated in his Paper on “ Brake Shoe 
Standardisation, that “ it is cheaper to wear out brake shoes than. 
wheels, which are more costly." The present author finds the cost 
of shoes and tyres to be about equal, as follows :— 


Shoes. 
Four shoes, 112 lb.. at £8. 103. per ton*..................L esee. £0 8 6 
scrap, 26 Ib., at £2. I0s. per ton... оао неа 0 1 3 
| 0 7 3 
Labour, 13 hours at ба... аан . 00 6 
Total cost 56 lb. useful metal........................... =£0 13 9 
= Cost per №. useful metal .........=2-94d. 
Tyre. 
Weight rolled blank .... 290]b. Cost .................. £1 12 4 
Removed by boring ... 101b. 
Profile turning | .......... 5 Ib. 
Half life re-turning . 201. 
Scrap weight.............. 87 lb. 
Total scrap weight . 1221. at £3 per ton........ = 0 3 321 
Net useful metal ......... РИ £1 9 079 


Labour.—(Boring 21 hours, turning 2} hours, re-turn- 
ing half life 24 hours, shrinking 1 hour, removing 
from centre 1 hour) 71 hours at 24s. for 53 hours.--£0 4 11-64 


Gas for еа ааа jesus piu eens 0 0 15 
Standing Charges. 

Boring mill or lathe, £250 at 15 years ...... £16 13 4 

Average interest at 4 per cent. „п... э оо 

Tools and repairs at 2 per семе... 5 0 0 


£20 13 1 
Taking 50 weeks at 53 hours, ie., 2.650 hours. This 


equals 2.414. per hour. For 7:25 HIDE =) 1 547 
Power, five units per hour at 1:125d.......... ана = 0 3 4:78 


$1 19 0-13 
The cost per №. of useful metal is therefore 2.734. 

Taking cost on the above basis, the value of shoes and lyres is 
appro.kima'ely equal, and it may be considered immaterial which 
suffers the greater wear. In works where. by the use of improved 
machinery. the cost of labour on tyres is very low, it is possible that 
tyres will be cheaper than shoes.while conversely, where attention 
has been paid to obtaining the greatest possible wear from brake 
shoes, and serap cut to a minimum, they would stand at a lower cost 
рег pound of useful metal than tyres. On the assumption that the 
cost of shoes and tyres per useful №. of metal is approximately 
equal, the combined wear of the various shoes and tyres tested is 
set out in a table in the Paper. 

One of the most striking features is the greater wear with “dry ” 
runs, this being contrary to that obtaining on service cars, and may 
be aecounted for by the test wheel being absolutely clean and free 
from any material which would prevent the tyre and shoe coming 
into perfect contact. such as exists on tyres when running on the 
track, the brake shoe and wheel consequently seize, and, according 
to their characteristics, one or both suffers increased wear. Although 
there is this peculiar variation between the ** wet” and “ату condi- 
tions of tests, vet an approximation is quiteapparent between the two. 
Considering the impossibility of having * dry " runs on the road track 
with perfectly clean surfaces, the writer is of opinion that the * wet "' 
test, with its slight vet uniform lubrication by water, otfers reliable 
and uniform means of comparison. and is quite adequate for the pur- 
pose of ascertaining the relative values of different grades of shoes. 
The tests also show that shoes of the same grade, but from diffe- 
rent founders. do not have the same frictional cosflicient. durabilit v. 
or wearing effect upon the tvre. In investigating this difference 
one naturally considers first their respective hardness, especially in. 
view of the statement of so high an authority as the Brakes com- 
mittee of the Master Cir Builders’ Association of America, who state 
in their official report. 1997: “ The frictional effect and wearing 
qualities of cach particul s» shoe depend entirely upon the proportion 
and texture of hard ind soft material in Из make-up." Also thestata- 
ment of Mr. J. H. Panton in his Peper previously mentioned: “ No 
matter what make of brake shoe is considered, if the proportion of 
hard and soft metal remains the same. the wearing properties will be 


* Average; the figures vary from £5 to £10. 
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equal with correspondingly equal wear and friction.” To determine 
the effect of this property the shoes have been tested for hardness by 
means of a “shore seleroscope." Examination of this property 
of the shoes demonstrates conclusively that shoes of equal hardness 
are not necessarily equal in durability, frictional coefficient or effect 
on the tyre. 

Hardness having failed as a criterion of the durability of brake 
shoes, chemical analysis of the tested shoes, which had given extremes 
under test of durability and wearing effect on the tyre, was made. 
Definite conclusions, however, cannot be drawn from chemical 
analysis only, as it is well known that metals which have the same 
chemical contents do not necessarily have the same properties. 


| Phos- | Man- 
Silicon. | Sulphur., phorus.: | ganese 
i cent. per cent.'per cent. per cent. 


—— А —M——M ———— 


Shoe with minimum wear......... 1:23 0.31 | 0-67 | 0-52 
Shoe wearing tvre least............ 0-79 | 0-24 | 0-02 0-54 
Shoe with maximum wear......... 1-92 0-18. 0-77 | 0-74 
Shoe wearing tyre most............ ‚ 0-18 0-45 | 0:45 | 0-15 
Shoe giving minimum combined ` | | 
WAP ее ое 0.67 | 0-14 0.34 | 0-65 
Shoe giving most combined wear | 1-92 0-18 | 0.77 | 0-74 
Shoe taken as standard for ser- | 
СеО dice eens sage motes 133 . 033 0-63 0-49 
, 1:14 0-06 | 0-65 1.73 


The author is of opinion that if. in addition to chemical analysis 
and physical tests, a microscopical research was made of the struc- 
ture of shoes which have been submitted to service and laboratory 
tests, the combinations of their constituent parts would be revealed, 
which would indicate the particular structures producing the diffe- 
rent characteristics of the shoes, and probably enable a standard 
specification to be drawn covering the essentials required for the 
most economical and efficient grade of brake shoes. 


Conclusions.—The conclusions arrived at by the author from the 
investigations described in this Paper may be briefly summarised 
as follows :— 


The durability and efficiency of a cast-iron brake shoe is (1) а 


question of chemical composition, (2) the combination of its con- 
stituents and methods of founding. 


From the cost point of view it matters little which suffers most 
wear—shoe or tyre. If financial economy is the only consideration, 
the shoe that gives the least combined wear, per unit of cost, will 
be the one to adopt. 

When it is desirable to economise energv for brake application 
and to reduce mechanical stresses on brake gear to a minimum, it 
js obviously best to use a shoe with a high coefficient of friction. 

Given correct designs of brake gear with ample stress margin and 
suitable method of power application, or its equivalent, financial 
economy can be made consistent with operative needs. 

The Paper contains photographs of the apparatus employed, 
shoe fractures, and the surface of tyres in ordinary service. 


DISCUSSION. 

Mr. J. M. МеЕгвох (Manchester) opened the discussion and drew 
attention to the principles underlving the matter of car braking. One 
of the limiting factors in the retardation of a саг was the adhesion 
between wheel and rail; also there was the question of the best method 
of applying the brakes. Не regarded the cconomic aspect of the pro- 
blem as subservient to the more important item of efficienev. He 
wanted to advocate strongly standard specifications for brakes, tyres 
and rails. ‘Then a uniform basis on which to build up some valuable 
data would be provided. He wished to include in his remarks some 
correspondence * which had passed. between Мт. Mezley (Burnley) and 
himself. 


wheels should be considered quite independently of the Corrugation 
Committee. 
Mr. A. L. С. Fett (L.C.C.) asked for figures which could be used as a 
standard. He thought that the cost of removing wheels and axles 
-should have been included in the author's figures. The cost of replacing 
a tyre was higher than that of renewing blocks; the latter could be 
done at nizht in the sheds and the саг was not put out of commission. 
He thought that the effects of wear could have been as well obtained by 
weighing rather than by measurement. Again. tests in actual service 
were more valuable than laboratory tests. Chilled blocks should, in 
his opinion, be chilled right through ; otherwise a surface chill would 
wear down in time and the block have to be renewed. As to the varying 
effects of wear, he asked for intormation as to the difference in wear of 
brake blocks over roads paved with wood and granite respectively. 
With the latter the grit from the setts tended to increase wear. 
Mr. Н. E. Yersery (Sheffield) questioned the value of the micro- 
study of the metal in tyres and brake blocks, ташу on the ground that 


* In this Mr. Mozley calculated the various leverages required to 
produce the brake block pressures for the various ccefficients of adhesion. 
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He also asked for information as to the rise of temperature 
between block and wheel. He thought that the question of brakes and 


the factors entering into the problem varied so enormously. The human 
element also played an important part in the process of chilling. He 
asked for details as to the best depth of chill to adopt. 

Mr. Н. MozrEv (Burnley) said that in some experiments made with 
hard brake blocks there had been an undue wear of the tyres. 

Мг. G. К. BLACKBURN (Manchester) thought that wet tests were по 
altogether reliable, and further, he considered that the microstructure 
of the metals employed in blocks and tyres could be studied with 
advantage. uRig 

Mr. Dawson (in reply) said there were great difficulties in arriving 
at a standard shoe. In the matter of brake operation he thought that 
the leverage was not sufficient. In Bradford the leverage had been 
increased bv 2 to 1 with relief to the drivers. There was no falling ой 
of the coefficient of friction with rise of temperature. Wheels were 
only removed for re-turning, and in Bradford this was done every two 
years and in another two years re-tvring was done. He thought that 
the chief advantage of the microstudies of steel and iron was that the 
hand of the founder could be forced and he would take greater care in 
his deliveries. He recommended tramway men to find out what shoe 


gave them the best results, and when they had found it they should stick 
to it. 


REPORT ON LUBRICATION OF CAR BEARINGS." 


A list of questions was compiled and issued by the sub-committee 
for the purpose of obtaining as much information as possible on the 
subject of lubrication of car bearings, the object of the sub-com- 
mittee in compiling these questions being the eliciting of as full 
information as possible on the following points, viz. :—Class of 
lubricant used in every case and how applied, first cost and life of 
medium for conveying lubricant to bearings, cost of lubricant, 
intervals of inspection and cost thereof, horse power of motors, 
description of bearings and of what composed, amount of wear in 
bearings, cost of renewals of bearings, and particulars of cost and 
life of pinions and gear wheels. 

Class of Lubricant.—It is interesting to note that the use of oil 
appears to be finding more favour, for out of a list of 56 tramway 
undertakings there are 16 towns using oil throughout, while 33 
towns are using oil partially, and only seven towns are adhenng 
solely to grease. 

A pplication.—The method most favoured for application where 
oil is used is the usual spring pad for the lubrication of armature 
and suspension bearings. In other cases syphons are used, aud in 
several instances steel and wool waste, moelline, elastic packing 
and splash system find favour relatively in the order in which they 
are placed. With regard to axle bearings, pads are used to a very 
great extent, while Armstrong oilers figure largely, and in some 
cases wool, hair, and steel and wool packing is used. 

Cost о} Lubricant.—The price per gallon paid for oil varies from 
514. to 2s. There are quite a number of undertakings who use oil 
at a price varying from 8d. to 9d. per gallon, and there is alo 8 
fair number who pay 13., ls. 2d. to ls. 6d. and ls. 94. per gallon. 
The highest price paid for grease appears to be 18s. 64. per cwt., 
but the usual price appears to be about 12s. 6d. per ewt. 

Inspection and Replenishing.—There seems to be a considerable 
advantage in the use of oil so far as the amount of labour required 
for inspection and replenishing is concerned. Where grease only i5 
used, the necessary period of inspection appears to vary from once 
each 24 hours to twice per week. Where oil is used the intervals 
between examination vary from twice a week to once a week. every 
four weeks, and in one instance six weeks, 

Cost of Inspection and Replenishing.—The replies vary greatly. 
the lowest cost experienced being 2-29d. per thousand miles, and 
the highest 2s. 10d. 

Bearings.—White metal lined bearings find most favour, but 
there seems to be a considerable variety in the character of the 
allovs ; ошу seven undertakings use solid bronze bearings unlined. 

Wear.—The information given under this head is considered to 
be of the utmost importance, and it is interesting to note the number 
of miles which can be got out of bearings in different towns. As an 
instance, the following short table of half-a-dozen experiences helps 
to show the remarkably diverse character of the results obtained :— 


A. Miles per & in. wear, armature, — 5.300, suspension, 


B. »* э T НА 0, 9 6.000 
C. „э T T 3.000. м ae 

D. " s: p 51.000, n ПИ, 
Е. 9 ээ э 38,500, ” 45,000) 
Е. Ж й " 38,000, 3 дню 


* Abstract of the report of a sub-committee presented last week at 
7а а А У Mna « 

the Conference of the Municipal Tramways Association. Tne т 

committee consists of Messrs. E. Cross (Rotherham), К. 1 Aclan 


(Chestertield), P. J. Pringle (Burton-on-Trent) and T. К. Smith 
( Leicester). 
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The life for armature bearings varies from 84,000 to 5,000 miles 
but the average life appears to be between 10,000 and 12,000 miles. 

Gear Lubricant.—There are eight towns who are using oil for the 
purpose of lubricating gears; the remainder use grease at about 
from 14s. to 16s. per cwt. 

Life of Gear Wheels.—The life of gear wheels varies considerably 
in different towns, although the conditions are similar, and the class 
of gear wheels used are identical. with few exceptions. The highest 


mileage obtained із 10 to 11 million miles, although there is а reply 


which states, “ None worn out vet." Another answer states, 
“ None worn out after 5} vears use," the lowest mileage obtained 
being 52,506. Lives of 250,000, 200.000 and 160,000 seem to be 
fairly common, but many undertakings have had to be satisfied 
with mileages well under 100,000. 


Life of Pinion Wheels.—Here again there is a great difference in 
the results, and it is interesting to note that in one case mileages of 
2} to 2} millions have been obtained, and in another case from 
150,000 to 200,000 miles. The lowest mileage obtained is 5.000, 
but there are instances where a mileage of 165.000 to 155,000 has 
been experienced. The bulk have had to be satisfied with from 
70,000 to 40,000, while there are many well under the lower figure. 
It is interesting to find that specially hardened pinions have not 
found a place in the higher mileages, the best result attained being 
112,000 miles, but this figure stands quite by itself, other results 
being much lower. 


General.—The sub-committee have been struck with the remark- 
ably short hfe of bearings in connection with traction work, and 
even the best instances recorded are short compared with those of 
stationary motors working under equally disadvantageous con- 
ditions with respect to heavy intermittent working. In com- 
paring these tvpes against each other there is one adverse cireum- 
stance under which the traction motor has to run, as compared with 
the stationary motor, and it seems that it is in this respect that the 
comparatively short life of the traction motor bearing is brought 
about. Take, for example, a motor driving a heavy crane in an 
engineering shop where the atmosphere is fairly loaded with dirt, 
and still under these circumstances bearings have been known to 
last for а great many years. In the case of the traction motor, 
when the car is running, there is a large amount of grit and dirt of 
the hardest. kind, made up largely of fine particles of granite dust 
surrounding the motors, and unlike the engineer's shop, these par- 
ticles are not floating about and allowed to fall by their own gravity, 
but they are driven by a pressure varying as the speed of the 
car into any interstices that may present themselves. Conse- 
quently, as the present oil or grease chamber is by no means ren- 
dered airtight, the grit tinds its way into the oil or grease as the case 
тах he. 

The sub-committee are of opinion that a svstem of ring lubrica- 
tion or its equivalent should be insisted upon in all new motors, 
and their tangible reason for this recommendation is the already 
excellent experience of those few undertakings who already have 
had these motors installed for sufficient time to give a decided 
opinion. Moreover, the evident advantages of such a system is 
shown by the fact that as the oil ring is to be relied upon to feed 
with an ample and generous supply, it does not become necessary to 
inspect or replenish so frequently, and an allowance of six weeks 
between inspections is not considered to be too daring. With the 
"ring "system the wasteage of oil is practically nil. and consequently 
а higher grade of oil can be used without affecting the cost mate- 
паПу, therefore, with the reduced number of inspections—which, 
hy the way, would be carried on in the daylight under proper super- 
vision—it would then be well worth while properlv to joint all 
inspection doors in such a manner as to seal hermetically the oil 
well and bearing. 

Given conditions similar to the foregoing, the sub-committee 
are of opinion that even the best results now obtained should be 
far surpassed in the future, and should bring the cost per running 
car-mile down in an agreeable manner bv favourably affecting а 
number of items under that head. It шау be of interest to know 
that two members of the sub-committee (Messrs. Cross and Pringle) 
bid been previously experimenting, quite independently and 
unknown to each other, with a system of chain lubrication adapted 
to the older type of DK motor, so as to improve the lubrication of 
these motor bearings and to obtain the advantages of the “ ring ” 
system as far аз possible under the conditions. Mr. Acland is also 
Corrying out experiments with his Westinghouse (46 M type) motors 
m a similar direction. Some degree of success has already been 
attained, and the sub-committee have reason to believe that the 
experiments will end satisfactorily. 

. Replies to the queries have been of a most diverse character, and 
Jt would seem that some form of standardisation would be an 
advantage in the methods adopted in connection with lubrication 


of car bearings. Take, for instance. the cost of lubricant, the L.C.C. 
pay 53d. per gallon for oil, while Glasgow pay 2s., The sub-com- 
mittee lay particular stress on the inadvisability of using grease, or 
a combination of grease and oil, the latter being particularly objec- 
tionable on account of the liability of the grease to mix with the oil 
and so render the pads or other conveying medium inoperative. 

There is a divergence of opinion as to the most suitable metal to 
be used for lining bearings, and consequently there is a great diffe- 
rence in the cost per thousand miles in the results under practically 
similar running conditions. It will prove to be most valuable 
information for all members to know the reason why Bury can 
obtain from 10 to 11 million miles out of their gear wheels, and how 
Glasgow and Keighley have been able to run their cars without 
renewals of gear wheels from the commencement. 

It appears to the sub-committee that if co-operation between all 
undertakings was established with regard to the subject of this 
report, it might be that an undertaking, although having an excel- 
lent experience on the one hand, but unfortunate in other respects, 
would receive benefit by an interchange of ideas, and thus hope 
to arrive at the good results obtained by undertakings in other 
directions. 


DISCUSSION. 

Мг. С. W. Нил, (Bournemouth) opened the discussion and said that 
a saving of £300 per annum had been effected at Bournemouth by pav- 
ing attention to the oil used. Thev were largely in the hands of the oil 
makers, but he could not understand why Glasgow should pay 2s. and 
London 514. for their ой; he did not approve of cheap oils. The best 
oil for the purpose should be discovered and then adhered to. Dust 
was, he thought, the controlling factor in wear of car bearings. A dust- 
proof motor was badly wanted. At present oil boxes were little better 
than refuse bins. In seaside places the sand which penetrated to the 
bearings naturally occasioned excessive wear. He had not found that 
case-hardened pinions gave good results. 

After some other members had taken part in the discussion; 
Mr. (‘ross briefly replied to the effect that the matter would be further 
investigated. 


TRAMWAYS IN RELATION TO TOWN PLANNING.* 


BY A. BAKER. 
(General Manager, Birmiugham Corporation Tramways.) 


After discussing some of the principal features of the Housing and 
Town Planning Act, 1909, the author lays down the dictum that 
" Means of communication is the first essential to successful town 
planning." Under the Act it is possible to restrict the number of 
houses to 12, or even less, to the acre. This means that the popula- 
tion must be spread over a greater area, and consequently further 
away from their work. It is obvious that it is cheaper to transport a 
number of persons congregated at a given point than to collect the 
same number of persons from several different points spread over a 
large area. It therefore seems that town planning will tend to make 
operating costs heavier. 

It is certain that the cost of tramway operation cannot generally 
be reduced. There may be individual towns where little economies 
may be effected, but these would not materially affect the matter. 
How, then, can the situation be met ? I think a lesson may here be 
learned from the Continent. ln connection with town planning on 
the Continent, special provision in many of the new wide thorough. 
fares has been made for tramways. In some cases avenues in the 
centre of the streets have been specially constructed for tramway 
lines, other vehicular traffic not being able to use this part of the 
thoroughfare. In other cases the earriageway is divided into two 
portions, each of considerable width, bv an avenue of trees. Where 
this has been done the tramway tracks have been laid close to the 
footpath on either side of the ave1ue, leaving ample room for other 
vehicular traffic. By these means a much higher average tramway 
speed can be attained. Again, where new thoroughfares have been 
made in sparsely populated districts and traffic is light. a cheaper 
method of tramway construction has been adopted. "This is par- 
ticularly noticeable in Berlin. In this city macadam paving has 
been largely employed, and as the ordinary wheeled traffic does not 
pass over it, it appears to be quite satisfactory as a tramway paving. 
In other cases no paving of any kind except at crossings has been used, 
but the rails are laid on sleepers and the space between the rails filled 
in with green turf, This not only cheapens the cost of construction 
and maintenance very considerably. but the effect of well-kept grass 
in the tramway areas is most pleasing. 

The advantage to tramway traffic and to the ordinary vehicular 
trafic by having a portion of the road set apart exclusively for 
tramways 18 enormous, Besides obtaining a better average speed 


_ * Abstract of a Paper read before the Мишер al Tramways Association. 
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collisions with other vehicles are obviated, and general repairs to 
permanent way, by its only being used for tramway purposes, con- 
siderably reduced. "The width required for a double line of standard 
gauge tramway is 17 ft. If the carriageways of all the new main 
thoroughfares were made 91 ft. in width minimum there would be 
plenty of room for a special tram “ way." А thoroughfare of these 
dimensions would provide for two footpaths each 10 ft. wide, two 
roads for vehicles each 24 ft. wide, and a way for trams 23 ft. wide. 
This 23 ft. would give two footpaths each 3 ft. wide for passengers 
leaving the cars, thus permitting them to alight in safety, instead of 
having to step straight on to the carriage way. If at the same time 
trees were planted on each side of the tramway, thus forming a 
tramway avenue, much of the objection to trams in suburban dis- 
triets would be overcome, and a charming effect produced. 


Ав to cost, we all know that paving forms a very considerable por- 
tion of tramway construction. The paving of one mile of double 
track costs approximately £3,000, By adopting this method of 
construction, which is really only possible in new districts, and 
through the agency of town planning, a very large saving can be 
made in the capital expenditure on tramways, There is no doubt 
that in many cases the landowners would be willing to give up the 
extra width required to make the wide thoroughfare here described, 
knowing that they would be benefited enormously by having such a 
main road adjoining their property. But, even where this could not 
be arranged, the price of agricultural land even near a large town 
could not be more than £100 to £200 per acre.  Presuming the tram- 
way authority was called upon to add 6 yds. to the width of the road, 
this would only mean an additional cost of not more than £400 per 
mile. In such a case a reduction of capital expenditure of upwards 
of £3.500 per mile of double track could be immediately made, allow- 
ing for extra strip of land, besides the very considerable saving that 
would be effected annually in repairs and maintenance. Such a 
cheap form of construction would enable tramway extensions to be 
made into districts of light traffic, which under present conditions 
cannot be contemplated. 

In this connection I venture the opinion that such а cheap form 
of tramway construction is far more likely to assist town planning 
than any other form of traction, not even excepting the railless 
trolley system as we know it. Doubtless the latter system has a 
useful purpose to fill, in giving travelling facilities between sparsely 
populated districts where it would not be convenient to lay down 
tramways, or where they could not be constructed with any prospect 
of success ; but there is no doubt that in districts which are capable 
of showing any signs of development it would be much better policy 
to lay down a tramway. and face a loss tor a year or two. with the 
prospect of the tramway becoming remunerative at a later date. 
Trackless trolley cars can never deal with large masses of people 
like tramways, and in my opinion it would be the height of folly 
to instal such а svstem in a district which might in two or three 
vears grow to such an extent as would render the system unequal 
to giving adequate facilities. 

There is another lesson I think we may well learn from the Con- 
tinent. In the new part of the old town of Ulm a great deal of land 
development is taking place. The municipality, after the old for- 
tifieations had become obsolete and partially removed, purchased 
Jarge tracts of land which they have town planned. Certain portions 
of this land have been set apart for high class residences, other 
portions for middle class residences, and other portions again for 
workmen's dwellings. One district has been set aside for industrial 
purposes. Here factories, mills, warehouses, &e.. are allowed to be 
erected. In selecting the industrial quarter regard has been had 
to the facilities afforded by railways and canals. and also as to the 
prevailing winds. The trams in Ulm also belong to the municipality, 
and communication has been provided between each district. Fre. 
quent services are run to enable workinen and others to get from one 
distriet to another. "These tramways do not at present pay their 
wav—indeed, there is a considerable annual loss on working. The 
municipality, however. is not at all concemed about this, because 
whatever the loss on the tramways amounts to is made up several 
times over by the profit on the sale of the land, and in the advan- 
tages accruing by having the town laid out on well-defined prin. 
ciples, to say nothing of the benefit accruing to the town by reason 
of tlie low death rate which inevitably follows the making of open 
spaces instead of congested areas, In Vienna, Frankfort-on- Main, 
and the great industrial city of Mannheim, the same policy obtains, 
although. perhaps not to such a great extent as in Ulm, viz., that 

wherever new developments in land are taking place communication 
bv tramways must be established. even though there is not much 
prospect of profit immediately accruing from the tramways, 

In these towns it seems to be the settled principle that means of 
communication must precede population. This is certainly con- 
trary to English practice. The first question asked when à new 
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tramway has been proposed is, will it pay its way * Indeed. Раг. 
liament has hitherto been careful to inquire into the financial ро 


sibilities of all tramway proposals, and not a few have been rejected 


because the promoters have failel to satisfy Parliament that the 
proposed lines would yield an immediate return on the capital in- 
vested. This being so, the very important question is raised as to 
whether, in view of the new Town Planning Act, Parliament might 
not modify its view that tramways should not be constructed unles 
they can be shown to have an immediate prospect of vielding a pr tit. 

I think it is of the utmost importance that tramway committees 
and their officers should keep in close touch with those charged witl 
the conduct of housing and town planning affairs, This is тесир. 
nised in Birmingham, where a town plan is in course of preparation. 
This provides for arteria! roads varving from 80 ft. to 120 ft. in width. 


DISCUSSION. 

Ald. E. PniEsTLEY, in opening the discussion, said that what Mr. 
Baker had foreshadowed would take 160 years to accomplish, На 
figures were ideal on paper, but experience proved that the value of 
land was always put up by property owners when it was known that 
the municipal authority wanted to purchase for road const: uction. 

Councillor Barrow (Birmingham) said thev were not waiting 100 years 
in Birmingham, but would soon have a scheme. on the imes outlined in 
the Paper, in actual operation. The four main townships outside Rir- 
mingham had grown in population from 88,000 in 1801 to 230. wt in 
1908 and that was a striking proof of the value of tramway operation. 
He commended the managers to study the Town Planning Act. 

Mr. С. W. Нил, (Bournemouth) thought that in Mr. Baker's ideal 
tramway the cars should run up and down the sides of the main road 
and not in the centre. This up and down traffie would facilitate the 
entry and exit of passengers. Не also advocated circular routes. For 
one thing if a passenger was careful and sat still he could make two 
circuits for the price of one. In Bournemouth thev had found the 
landowners willing to co-operate in their town planning scheme. 

Mr. P. FisHer (Dundee) did not approve of the running of the tram- 
wavs at a loss in the initial stages, If the (гаће would not perimt the 
laving of a track at first then the trackless trolley should be used to 
develop the new districts, and when the heavier traffic came along then 
rails could be laid and the same overhead equipment used. 

Mr. J. B. Намитох (Leeds) said that Mr. Bakers ideas suzzested 
speculation in land outside the boroughs, but this was too uneertam à 
matter to be discussed further at the moment. He approved. of the 
trackless trollev for development purposes, but pointed out that on 
many of these suburban routes where private right of way could be yet, 
the construction of the track made the tramway a good competitor ot 
the trackless trolley. The cost of the land was recouped largely by Чи 
cheapening of the track construction. 

Mr. BAKER (in reply) said that it was a fact that vood agricultural 
land could be bought in the 5 miles radius of Birmingham for £10 te 
£200 an acre. The trackless trolley he thought to be both complicated 


and expensive, and when tramway extensions were wanted the whole 


equipment would have to be scrapped. 


THE EFFICIENCY OF SHORT-SPARK METHODS OF 
GENERATING ELECTRICAL OSCILLATIONS. 


BY W. Н. ECCLES D.SC,, AND A. J. MAKOWER, М.А. 


In а recent Paper read before the Institution of Electrical 
Engineers we published some measurements of the ethciency 
of transference of oscillatory energv from the circuit containing 
the discharge gap to a circuit representing the aerial wires in a 
plant for wireless telegraphv. The method emploved com 
sisted in measuring calorimetrically the energy supplied to 
the discharge gap, the energv wasted there as heat. and the 
energv passed into the aerial circuit ; the method is direct and 
involves no assumptions. Our principal result was that the 
efficiency reckoned from the terminals of the discharge gap 
was, in the best disposition of our apparatus. rather less than 
50 per cent. This figure is much lower than that claimed bv 
makers of wireless telegraph apparatus of the tvpe discussed. 
The Telefunken Gesellschaft claim to reach in normal plant 
75 per cent. efficiency, and the Lepel Wireless Synd. claim to 
get higher than 60 per cent. Our apparatus was not precisely 


the same аз that of either of these firms, but was rather of an 


intermediate nature. Nevertheless, it was our opinion that 
the discrepancies stated above were due to differences in 
methods of measurement, and we welcomed an offer to witness 
experiments in the Telefunken laboratory. Their method 
of measurement is indirect, and rests upon опе that i5 
widely applied in the determination of the logarithmic decre- 
ments of vibratory circuits. In order to estimate efficiency. 
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the supply of power to the discharge gap is directly measured 
by a wattmeter and the current in the circuit representing the 
aerial is read on a hot-wire ammeter ; thus the power developed 
in the aerial circuit becomes known as soon as the high-fre- 
quency resistance of that circuit is determined. This resis- 
tance is determined by aid of a damping-factor method, which 
is as follows: A resonant circuit comprising an inductance, a 
variable condenser and a low-resistance thermal ammeter is 
loosely coupled to the aerial circuit under test, and adjusted to 
resonance—a state indicated by a maximum reading of the 
thermal instrument. It is now mistuned by variation of the 
condenser so that the power given to the instrument is halved ; 
there are two values of the capacity that will effect this, one 
greater and one smaller than the capacity C, that gives re- 
sonance. Call these C, and C,. The approximate formula 
deduced by Bjerknes for the current induced in a resonator 
gives for the method described the formula 
т C,-C 
5 +8,=5. с. 25 xg 33 » xb 


where 6, is the logarithmic decrement of the aerial circuit and 
6, that of the resonator, both decrements being reckoned per 
whole period, T, of the aerial oscillation. The decrement of 


В.Т 
the resonator can be calculated from the formula = aL. , 
2 


where В, and L, are the resistance and inductance of the 
resonator, and are known. Thus the decrement of the aerial 
circuit is given by 

^ т С, = С, R,T 

=. боло, 77° (2) 
Ы А $ Li. ds : 21,2, 
The resistance of this circuit is given Бу К, = Т? and 


the power consumption therein is C?R,, where C is the current 
recorded by the hot-wire ammeter in the circuit. | 


Fia. 1. 


The method is, obviously, open to the criticism that it is 
based on a theory of the resonator which is admittedly not 
accurate for such great variations of capacity as are made in 
the use of the method. The limitations of the Bjerknes 
formula are well known, and have, in fact, been discussed 
mathematically ; and the discussion might be carried forward 
into an examination of the theoretical limitations of the above 
method, and the deduction of formule of correction. We 
decided, however, to test the method by experiment rather 
than by theory. Accordingly, the method was applied to 
measure the effective resistance of an aerial circuit into which 
different known resistances were introduced in turn. In 
addition, each resistance was measured with four different 
resonators of widely differing electrical dimensions. Through- 
out the measurements the circumstances of the short-spark 
circuit in which the oscillations were generated were, of course, 
kept unchanged. 

The diagram of the circuits employed by us is given in Fig. 1. 
The gap G, which is formed by two copper plates, water cooled 
and separated by a ring of paper, is connected to a 500-volt 
continuous-current supply through a regulating resistance, r, 
and choking coils I. The gap G, the large capacity K, and the 
small inductance L, form the oscillation generating circuit. 
The aerial conductor is represented by the capacity K,, the 
inductance coils Ь and L,, and the resistance В. The resonator 
used in the experiments consists of a variable capacity, K,, 
the inductances /, and L,, and a sensitive short-period thermal 
instrument А. | 

The electrical dimensions of the apparatus were as follows : 
К, =300,000 cm. ; K,—1,680 cm. ; L,, L, and l, were chosen 


| so as to keep the period of the oscillations 4-66 x 10-6 seconds 


(wave-length 1,400 metres) in each branch throughout all the 
changes of the resistance R. This resistance was a frame of 
fine copper wires, and took values varying from 5 to 120 ohms 
in the course of the experiments. In the resonator, К, varied 
from 340 ст. to 5,200 cm., L, from about 1,430,000 cm. to 
72,000 cm., and l, which was a movable “ search coil,” had 
the fixed inductance of 22,600 cm. 


Experiments were made on eight different values of the 


resistance R. At each of these values, after the necessary re- 
tuning of the aerial branch by aid of L,, the method described 
above was applied to determine the resistance. When R was 
large the coupling between the resonator and the aerial had to 
be larger than when R was small, but the coefficient of coupling 
never exceeded 0:05. Each determination of resistance by 
the method under criticism was carried out with four very 
differently dimensioned resonators in turn. А comparison 
of these indirect determinations with the known values of the 
various resistances is given below. 

Table I. gives details leading to the calculation of the decre- 
ments of the resonator in its four different dispositions, (a), 
(b), (c), (d), which are needed as corrections in the next table. 


Table Y.—Decrement of Resonator. 


Capacity, | Inductance, ; Resistance,* 84— R,T : 

dx Ks cm. | (La4-/3) ст. | Rs ohms. 2(L,; + 2s) 

(йе иын 340 | 1453x10 | 57 9-1 x 107? 
(Б) MER NE 510 9-08 | 5-1 13-1 
(6) sce 1,150 4:50 4:6 23-8 
__(4)............ 5,200 ‚ 0.95 4-1 101:0 


Table II. is practically the record of the measurements, and 
gives the sum of the decrements of aerial and resonator, as 
caleulated from the half-power formula (1) above, for each of 
the four dispositions of the resonator. 


Table П. т 
8128, from 7 x AR 
Actual | | 
resistance, R. | (a) (0) (c) | (d) 

4°7 0-116 0-105 | 0-180 | 0:306 
Tl 0.102 0-152 0-181 0:310 
12.7 0.149 0.222 0-220 0:410 
21:3 0-269 0-245 0-310 0-400 
35:0 0-359 0-326 | 0:335 0:503 
55:0 0-468 0:432 | 0-503 0:575 
87.0 0-620 0-557 0:540 0-640 
123-0 0-663 | 0.712 0-702 0:810 


oe —À— € ———— OOO 


These two tables lead to Table IIL, wherein appear the 
calculated effective resistances of the aerial circuit. 


Table III.—^a/culated Values of Resistance R. 


Actual 
resistance, R. (a) (b) (c) | (d) 


11:6 19:6 26-1 


4-7 13-5 
7-1 11:8 17-6 199 | 266 
12-7 17.7 264 | 248 39-1 
91-3 32-8 29-3 36-1 | _ 879 
35-0 44-1 39-4 39-2 50-8 
55-0 57-4 52-4 59-9 59-4 
87-0 76-0 67-7 64-2 | 672 
123/0 ` 80-7 86-2 837 | 87-6 


Finally, Table IV. gives the ratio of the calculated resistances 
in Table III. to the actual resistances. 


Table IV.—Ratio of Calculated to Actual Resistance. 


Actual 
resistance, R. (a) (b) | (c) (d) 
47 50 287 i 247 4-17 6-05 
7-1 1.66 2.48 2.81 3°75 
12:7 | 1.40 2.08 1-95 | 3-08 
21.3 1-54 1.33 1.70 1.78 
35-0 1:26 1.128 1.12 1.45 
55.0 | 1-04 | 0-054 1.09 1.08 
870 | 08755 | от | 0738 0-773 
123-0 0.656 | 0.701 0-680 0-712 


a Á ee e 
— 


m н | 
Including resistance of thermal instrument. 
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The results of the experiments may be looked at in two 
principal ways. In the first place, if the numbers in a column 
of Table IV. be plotted with actual resistances as abscissee, we 
can examine the half-power method as employed with a 
resonator of fixed electrical dimensions. For example, in 
Fig. 2 the numbers obtained with resonator (d) are plotted. If 
the method were trustworthy a horizontal straight line (shown 
dotted) would be obtained. Instead, a falling curve appears 
which displays great departures from the truth in the low 
resistances. In the second place, we may inquire into the 
working of the method when a certain aerial resistance is 


PPP 


20 40 60 80 100 120 
Actual Resistance В (оћтз\, • 


Ето. 2.—RESONATOR (d). 


Ratio of Calculated to Actual Resistance. 


measured by means of different resonators in turn. This is 
done in Fig. 3. Each curve corresponds to a horizontal row 
of Table IV., the аЪзс15з being the inductances of the changing 
resonator. The departures from the correct horizontal straight 
line (shown dotted) are very great, especially when the aerial 
resistance is low. It appears that the estimated resistance of the 
oscillatory circuit may vary more than 100 per cent. when it is 
measured by different resonators, and the estimated resistance 
may be as much as six times the actual aerial resistance. The 
cause of the former kind of error lies probably in the fact that 


Ratio of Calculated to Actual Resistance, 


Inductance of Re sonator, 


1 


Fic, 3. 
the formule of Bye 
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rknes are not strictly applicable to the half- 
rror probabi leasuring the decrement. The second kind 
pected a i vl "У armes m the discharge gap. It is to be ex- 
physical Ж e the aerial resistance takes different values the 
HH TM E Moves of the discharge may alter. The present 
= $ Indic | 395 : 
increases ag ie ca Нк the proportional wastage in the gap 
D [1 j ae Md D " T3 ^ 5; 2 1 р 
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aenal branch currents on the discharge is 
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. E is zd 1¢ ` з. > Ц € n T. * 1 
the aerial branch, tious part to the estimated resistance of 
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It is plain, then, that if the efficiency of the whole plant is 
measured by this half-power method for deerement—tbe esti- 
mated resistance being multiplied by the square of the virtual 
amperes in the aerial branch in order to get the power delivered 
to the branch—a result is obtained which may be much too large 
when the resistance in the aerial branch is small. In the parti- 
cular instance presented by our own apparatus, the effici 
would probably work out fairly correctly if the aerial resistance 
were about 60 ohms, but would be too large with smaller aerial 
resistances and too small with larger aerial resistances. In the 
extreme case shown in Fig. 2, since the estimated resistance has 
six times its actual value, the estimated efficiency would be six 
times too large. > 


ELECTRIC RAILWAY CATENARY TROLLEY CON- 
STRUCTION.* 


BY W. N. SMITH. 


(Continued [rom page 938.) 


Summary.—The author describes recent practice in pue es 
struction, discussing the various features of the different forms in use. 
He believes that the roller type of trolley may possibly prove a distinet 
improvement over the present sliding bow for trunk line work. 


Catenary Hangers.—For the plain type of construction there now 
seems to be a preference for a hanger that has an easy or flexible 
grip on the messenger wire and a powerful positive grip on the 
trolley wire, with a joint between clamp and rod, either at the top 


Fic. 


e 


or bottom, or sometimes both, to increase the genti f 
In the earlier work, four or five years эро, енче. of the Jack 
clips were rigidly connected together and e" en dee very wel in 
of experience in design and erection they ор ке ciently tights 
many cases, provided the trolley wire was pu eral miles of experi- 
The Connecticut Co. recently constructed ей С бй of 

mental catenary construction, and some of the 


are reproduced in the present Paper. | ^r who has built à catenary 
It is safe to say that almost every appre hanger t 

line has tried his hand at devising а new ca E ; 

certainty of grip» 

Fewness 0 


exibility. 
trolley 


The grip on the trolley 


‚ nut only should be aowe | wer most 
eve The hanger shown in Fig. 5 Bx [^f a nut screwind et 
requirements. The writer 8 ри о Pig. 5, 98 it hon d e 
on the lower end of the hanger го м lenst, UP pivot joint ШЕ 
work off. It is desirable to eget trolley ear. The 100P ; 
rod. either at the messenger ог att oro the top of ет 
connection to the messenger wire ies pe a slot с 
tically looped over the messenger ire as in Fig. О 


d down on the w 
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drawback and that is the possibility of wearing away the galvanis- 
ing of the steel messenger cable. If the messenger be of copper 
the wear would probably injure the cable mechanically. This type 
has also the advantage of permitting the endways movement of 
the contact wire which will allow its tension to be well equalised on 
different sections of the line. 

There is one feature of catenary design that always deserves care- 
ful attention, and that is the number of different lengths of hanger 
rods in a span. The average railway will have more or less curva- 
ture, and spans of different lengths on the same, in which the number 
of inches sag of the messenger will vary considerably, though the 
old spacing interval of the hanger rods is ordinarily uniform no 
matter what the distance between poles or bridges. On the Erie 
R.R. electrification there was little curvature and the number of 
different lengths of span was limited, and only six different lengths 
of hanger rod were needed, with 10 ft. spacing. On the Denver & 
Interurban there was considerable curvature; the spans varied 
from 120 ft. down to 60 ft. in length, spacing 10 ft., and yet there 
were only six lengths of hanger rod required. 

It is noticeable that there is a tendency toward increasing the 
distance between hanger points in catenary spans. It originally 
started’at about310 ft. One company, during the early develop- 
ment, advocated’ three-point ѕ'"арепвіоп on tangents for spans as 


-— «e 
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Jong as 150 ft. At the present time, however, the three-point sus- 
pension is only recommended for wheel trolley operation and 11- 
point suspension is recommended for sliding bow operation. This 
brings the hangers approximately 14 ft. apart. Another company 
shows spans varying between 10 ft. and 13 ft. 7} in., which is 12 
points of suspension for 120 ft. span, and 11 points for 150 ft. span, 
аз desired. A third company gives in its catalogue fittings designed 
for 10 ft. and 15 ft. spacing, on spans from 60 ft. to 150 ft. 


The American Street & Interurban Ry. Association's Committee 
on Power Distribution prepared a report on catenary construction 
in 1908, and its conclusions were rather in favour of hanger spacing 
of 20 ft. to 30 ft. because the sag between hangers, though very 
slight, would still be sufficient to help take up the expansion of a 
copper trolley wire in warm weather. It was quite evident that 
the Committee hesitated to recommend the complication of the 
compound catenary type of construction if any means could be 
adopted that would accomplish reasonably smooth operation with 
plain catenary construction. It also reported very favourably on 
making spans 300 ft. in length ; that the hangers should be as light 
and flexible as possible and that the messenger cable should be of 
steel, strung to a small sag. 

Much is said from time to time about the necessity of staggering 
the trolley wire from side to side when constructing for sliding bow 
operation. The writer has noted enough successful operation with- 
out staggering to confirm his belief that it is not absolutely neces- 
sary under interurban conditions with average track and motor 
cars of the usua] interurban type. With these conditions the car 


is generally so sure to sway from side to side as to equalise the wear 
fairly well on the sliding bow. It is only where there are very 
heavy locomotives and extremely solid track and roadbed that the 
writer would entertain seriously the necessity of staggering the 
wire ; but though these conditions are present on the New Haven 
Road, the contact wires have not been ‘staggered. Unless great 
pains are taken to prevent it a staggered wire always tends to pull 
straight and consequently to induce some sag that is not desired. 
The new design of heavy catenary construction developed last 
year by the New Haven road is a remarkable advance in several 
respects, and is illustarted in Fig. 7. The chief points of interest 
are the following: (1) The supporting bents are much more sightly 
and more economical of material than the original bridges. (2) The 
main suspension cables of 1} in. stranded steel wire which carry the 
insulators and the messenger wires proper are uninsulated and 
earthed, which will facilitate maintenance, painting, &c., and will 
obviate much of the danger to men on the signal bridges. (3) Insu- 
lators, if broken, can be replaced by removing only three bolts, 
the two by which the insulator is suspended from the crossbent and 
the one which suspends the messenger wire from the insulator. 
(4) The feature of a steel working trolley wire below a copper con- 
ductor, using the elasticity of the upper wire to permit the contact 
wire to yield іл an upward direction, is-here repeated, showing it to 
be regarded as & successful means of securing smooth and reason- 
ably flexible contact. (5) The necessity for steady strain insulators 
and pull-offs of the previously accepted types on curves is entirely 
done away with because the hanger rods are so dimensioned that 
by inclining them at such an angle that the trolley wire follows the 
alignment of the curve exactly, the tendency is for the lower wire 
to pull to а curve of shorter radius than the messenger wire. By 
adjusting the lengths of the hanger rods with some care the curve 


Fic. 8. —BENT INCLINED HANGER Rops. 


of the centre line of the track can be closely approximated by the 
lower ends of the hanger rods when thus inclined and rightlv adjusted 
for length. By bending these inclined hanger rods so that their 
bottom ends are horizontal, then passing the horizontal end through 
the middle of the clip that fastens the contact wire to the secondary 
messenger, the two latter are held rigidly in a vertical position and 
the working trolley is maintained as exactly under the secondary 
messenger as though it were on a straight line. (See Fig. 8.) The 
criticism is sometimes made of steady-strain insulators for catenary 
curve construction that the tension under which they do their work 
makes the curve rigid and unyielding. In this case the heavy 
steady-strain insulators are dispensed with altogether, being replaced 
by the light iron hanger rods which for the time being are acting as 
steady-strain insulators. Their greater frequency must minimise 
the pull of each individual rod and tend to make the whole structure 
less rigid than where steady strain-insulators or pull-offs are applied 
at intervals of 30 ft. to 60 ft. (6) The adjustments for height in this 
construction are extremely simple, being accomplished by slipping 
the suspending members of the cross bents nearer to ог further from 
each other along the bent, thus raising or lowering it. 


Steady Strain Insulators.—Steady strain insulators usually consist 
of a stick of treated wood shaped like a long strain insulator, ter- 
minating at the outer end in a hook-shaped fitting that is attached 
to the trolley car, being pivoted at the inner end to an insulator on 
the bracket. When in this form they must be inclined upward 
away from the trolley wire so as to clear the sliding bow. While 
originally intended for curve construction only, it is often found 
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10 poles apart, as their presence helps to prevent swaying of a sus- 
pended trolley wire in a very high wind. 

The form of steady strain insulator used on the Denver & Inter- 
urban Ry. is shown in Fig. 9. This has the merit of employing the 
same kind of 11,000-volt insulator that is used on the standard 
straight line catenary support, the head of which is cemented into 
a socket on the end ofa malleable iron bar bolted to the bracket. 
brace proper is a short link of malleable iron loosely hooked into an 
eye-bolt projecting from the bottom of the insulator. It will thus 
swing through an are permitting some longitudinal movement of the 
trolley wire. In case the insulator breaks it will fall to the ground 
from the outer end of the hook, and the hook is light enough so that 
the stiffness of the trolley wire will make it stand out straight after 
the insulator has fallen and it will not hang down and foul the 
sliding bow. | 

Between poles, various schemes for pull-offs are used, but the 
commonest method is to run a bridle from the upper and lower ends 
of the hanger spacing rods, joining the bridle wires at some distance 
away from the trolley and insulating the pull-off by a strain insu- 
lator. Sometimes a wooden strain insulator may be put into each 
of the bridle wires, but care must be taken not to weight them down 
so that they would be in danger of fouling a bow trolley. Probably 
the best way to insulate a pull-off for high voltages is to use the 
dise type of strain insulator. 

Strain Insulators.—The writer’s experience with catenary con- 
struction having been with high voltages, it has been necessary to be 
particular about strain insulators. After some unfortunate experi- 
ences with strain insulators built up of metal and moulded insulating 
material of one form or another, it was found that porcelain, if it 
could be kept in carefully equalised compression, was the most 
reliable insulation, and as in the case of the straight-line insulators, 
a single insulator (of the heavy porcelain spool type), properly 
mounted, can always be depended upon. The easiest way to mount 
such insulators is to cement them upon a piece of pipe large enough 
to carry а { in. or 1 in. bolt. If a bore of the spool is fairly large it 
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may be necessary to use 1} in. pipe. It is more necessary to have 
the pipe nearly as large as the insulator than it is to have the bolt 
nearly fit the pipe. 

The disc type of insulator is very ingenious, light and attractive, 
but the body of the porcelain under compression is not sufficient to 
resist a crushing strain of more than 5,000 Ib. or 6,000 Ib., or it was 
not when certain tests were made under the writer's supervision 
between two and three years ago. ‘The 6} in. diameter disc insu- 
lators are now advertised to carry a safe working load of 2,500 Ib., 
and the 10 in. insulator 4.500 Ib. With the trolley tension some- 
times reaching 5,000 ]b. at low temperature, a strain insulator for 
dead ending must have а working capacity of at least 7,500 Ib. to 
10,000 lb., and it ought to be as high as 12,000 Ib. to 15,000 Ib. 
This puts the disc type out of the running. Тһе writer designed 
for the Denver & Interurban a double spool insulator comprising a 
porcelain spool cemented on 14 in. pipe with 1} in. by $ in. flat iron 
driven through the pipe and standing edgeways to the strain, there 
being a hole in each end of the flat iron for linking to the other 
porcelain similarly fitted. This insulator, under test, withstood 50,000 
volts and 14,000 Ib. mechanical stress simultaneouslv, without failure. 
It is shown in Fig. 10. 

]t is the writer's belief that, even more than in the case of direct 
suspension, strain insulators for catenary construction should be 
specified to be tested mechanically and electrically at the same 
time up to their maximum mechanical and electrical capacities. 
It is only in this way that actual conditions of service can be dupli- 
cated in a test, An excellent point about the disc type of insulator 
when used within its capacity is that there is a mechanical linkage 
of the guy cables on opposite sides of it which prevents their falling 
apart if the porcelain burns, This is not true of a wood strain 
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desirable to instal them at intervals along tangents, say, from 5 to | insulator, which under high voltages is much more ey od \ 


burned in two than at low tension, and for this | 
does not believe in using wood strain insulators for heavy strains 
where there is any possibility of a full voltage being applied to 
opposite ends of the insulator. : 

Deflectors and Frogs.—The deflector has sometimes been found 
necessary to prevent the horns of the pantograph bow trolley from — 
getting tangled in the wrong wire where two trolley wires intersect 
on a switch or crossing. If the bow has no horns or if the homs 
are prolonged downwards there is no danger of a bow catching and 
no necessity for the deflector. In fact, deflectors are about the 
worst nuisance one has to contend with in maintaining a 
line, and even where they have been carefully installed they are 
very apt to give trouble. It is very difficult to stretch the inter- 
mediate wires perfectly tight, and to keep them tight, even after 
they are adjusted. 

Section Insulators.—With wheel trolleys, wood section insulators 
are a necessity, as in the case of direct suspension, but by far the 
best form of section insulator for bow trolley operation is the over- 
lapping break without any wood or any other insulated under-run. 
They are also cheaper to instal than the wooden insulator, there is 
far less weight to support, and there is no danger of warping or of 
destruction by fire. Section insulators make good feeding-in points | 
and should always be fitted with a jumper which includes a knife 
switch, usually kept closed. When it is desired to open a section of 
high-voltage trolley a hooked stick with an earthed chain attached 
above the handle is used to pull the switch, being kept hung per- 
manently in the switch box, which should be well up on a pole out 
of reach of all but employés. It is desirable to have such switch 
boxes located at railroad stations or signal towers. 
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Ес. 10.—DovnLE SPOOL STRAIN INSULATOR. 


On two important installations of 11,000 volts, with multiple 
unit car operation, no feeder wire has been found necessary 
section insulators have been introduced mainly for subdividing for 
the purpose of more readily locating trouble. 

Lightning Protection.—It is absolutely necessary at high voltages 
to earth all the brackets and spans of a catenary line. This is most 
effectively done by steel or iron bars about „5, in. or f in. by Ци. 
with the top end bolted to the butt end of the bracket and the bottom 
end run over to the track through the ground from the butt of the 
pole. The best kind of a connection to make with the track is 
through a cross bond, as this is more flexible than to connect a rod 
directly to one of the rails. The earthed rods, brackets and truss 
rods together form a pretty fair lightning protector for the 
construction, but to make it more effective, on the Denver & Inter- 
urban Railway а ү, in. steel earthed cable was run on the tops of 
the poles and connected to every bracket, and at every fifth pole an 
earthed rod was run down the pole and attached to a eross bond 
and also to a pipe or a plate, the latter being used when there was 
any moist earth near at hand. — This general scheme is the cheapest 
method of combining the earthing of brackets and lightning protec- 
tion and it has an additional advantage of stiffening the pole line 
considerably. If circumstances make the use of line li W 
arresters desirable, the swinging fuse type may be i ED 
intervals of mile. This arrester has given good service for three - 
years on the Erie Railroad, at 11,000 volts. = 

^ plices. —For a trolley wire at ordinary tension, the old forms ot 
splicing sleeve did fairly well, but where the tension is great and the 
wire very stiff, as with phono-electric or steel wire, the с dus - 
sleeve, with the necessity of curving the wire slightly in order to 
get it through, is inconvenient, especially for emergency wo ke 
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sleeve with both holes bored perfectly straight and inclined slightly 
upwards towards the centre will allow the trolley to enter and pass 
through without binding. To ensure sufficient strength this type 
of sleeve is made out of rolled bronze about 1 in. square with rounded 
edges, as shown in Fig. 11. Experiments showed that it was not 
safe to depend upon a mechanical splice that involved bending 
trolley wire beyond the elastic limit, although such a splice would 
be very quick and easy to make. For splicing messenger wire, use 
is made of cable splicing sockets shown in Fig. 12. То prevent the 
messenger wire from pulling out, the ends of the strands were doubled 
back on themselves, the cable end pulled back hard into the socket, 
and babbit poured in. 

Moving Contact.—It is the writer's impression that the high-voltage 
catenary construction now in use is in nearly all cases operating 
under conditions favourable to the sliding bow. The conditions on 
the New Haven road are doubtless more severe than any other, as 
they involve high speeds, many low bridges, and the heaviest cur- 
rents yet demanded in alternating-current railway work. On nearly 
every other single-phase alternating-current railway the traffic is in 
single-car trains, or with much lighter locomotives, and at lower 
speeds. More skill and judgment are needed to erect and maintain 
catenary than direct suspension, and experience shows that the 
fundamental difficulties preventing smooth operation arise primarily 
from the expansion and contraction due to changes in temperature, 
which must be overcome by following some of the methods herein 
suggested. 

Barring the tendency of the old-fashioned trolley wheel to jump 
at high speed, even on fairly well aligned wire, it has proved a 
reliable contact maker up to the limit of its capacity, and has 
shown itself readily adaptable to all conditions of sag in long spans. 
The gradually increasing use of the catenary construction with the 
wheel trolley, à combination which seems to be well thought ‘of by 
railway Operators, encourages the writer to believe that in the heavy 
railway work of the future on trunk lines or over long distances, 
where high-voltage alternating current is the obvious solution, the 
rolling contact will tend to reassert its superiority over the sliding 
bow. The manufacturing companies, to whom engineers generally 
look for progress in such directions, cannot be said to have made 
much progress in this direction during the Jast few years. Although 
the writer has not been in a position to conduct any experiments 
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with the roller type of trolley, nevertheless, in the absence of con- 
vincing proof to the contrary, he is disposed to believe that it may 
yet be so developed as to constitute a distinct improvement over 
the present sliding bow, in the rough and ready service which the 
trunk line work of the future is likely to require. 

As has been the case before in some practical electrical matters, pro- 
gress in this respect has had its start on the Pacific Coast. On the 
interurban cars of the San Francisco, Oakland & San Jose Railroad 
there are now in use pantograph roller trolleys of the type shown in 
Fig. 13. The roller for these trolleys, which is held against the wire by 
a spring connected with the pantograph, is a brass cylinder 5 in. 
outside diameter and jin. thick. The pantograph has a vertical 
movement suitable to accommodate the rise and fall of trolley wire 
14 ft. to 22ft. above rails. This type of trolley requires little 
attention, and the brass cylinders show an average life of about 
nine months on cars making 250 miles a day. These cars are work- 
Ing on 600-volt direct current and have four 125 н.р. motors, so that 
the roller trolley evidently carries quite à respectable current. 1% 
is to be hoped that the heavy alternating current locomotive work 
of the future as well as the multiple unit car operation can be made 
even more successful than now, and the wear and tear on trolleys 
and line construction diminished, if the development of the roller 
contact trolley can only be given the attention to which it seems 
entitled. 

The life of 67,500 miles for pantograph roller trolleys, computed 
from the above quotation, seems incredible, and in the absence of 
detailed records may be somewhat discounted ; but it is quite 
evident that the device is worthy of consideration. The life of 


pantograph shoes is variously reported as from 8,000 to 15,000 miles 
on single-car interurban lines, and very much lower than this on 
the New Haven road, where the conditions of high speed, heavy 
currents, more rigid trolley construction and low bridges, а] com- 
bine to wear them out rapidly. 

Double Trolley Construction.—The writer has paid no attention in 
this Paper to double trolley construction as distinct from standard 
types, because it is used во little in the United States, either in direct 
or alternating-current systems. Where used, it is generally erected 
with the same types of overhead material used in single trolley con- 
struction. Europeans have worked it out for three-phase alter- 
nating railway equipment with all the care and neatness that char- 
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acterise their construction. They seem to be willing to put up 
with more complications in the accomplishment of results than does 
the average American engineer, and the principle of adherence to 
form rather than simplicity in attaining а result seems to prevail 
both in the personal side of railway administration and in the 
development of mechanical and electrical ideas. It is very doubtful 
whether any American railroad man will ever become reconciled to 
erecting two trolley wires of opposite polarity over any railroad 
track, if he can possibly get along with one. It is the writer's 
opinion that this one condition more than any other, will retard 
three-phase railway development in America. 

In considering the development of heavy electric traction on 
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trunk line railways, therefore, we are brought back to our’ starting 
point by the controlling influence of the working conductor—namely, 
that it is the trolley system rather than the motor which is the 
characteristic feature of a railroad, and that that tvpe or system 
of motors will ultimately prevail which can utilise the cheapest and 
most easily maintained working conductor. 

[An account of the discussion on this paper will be given in our 
next issue.—Ep. Ё.! 


MAGNETIC BALANCE OF MM. P. CURIE AND 
C. CHENEVEAU.* 


ВУ С. CHENEVEAU. WITH AN APPENDIX BY A. С. JOLLEY. 


Summary.—The author first shows how the coefficient of specific mag- 
netisation can be calculated from measurements with this balance, and 
then describes the apparatus. In an appendix particulars of tests on 
various materials carried out at the Northampton Institute are given. 


This apparatus is intended for the measurement of the coefficient 
of specific magnetisation, of the susceptibility or permeability of 
feebly paramagnetic or diamagnetic bodies. The body whose 
magnetic properties are to be determined is suspended from one end 
of the arm of a torsion balance. By means of this balance the force 


— * Abstract of a Paper read before the Physical Society. A short 
account of the discussion in connection with this Paper appeared in 
THE ELEcTRIcIAN, May 20, 1910, p. 244. 
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is measured, which is experienced by the body when placed in a 
non-uniform magnetic field, produced by a permanent magnet whose 
lines of force cross the space occupied by the body. 

The author first indicates the method of calculating this force. 
If I is the intensity of specific magnetisation and Hy the intensity of 
field, the value of the force is j= mit, e " representing the 
space variation of the field. As we are only concerned with 
feebly magnetic bodies, the demagnetising force arising from the 
magnetisation of the body is negligible, and we may assume that the 
intensity of magnetisation is proportional to the field. If we denote 


Fic. 1. 


the constant ratio between the intensity and field, or coefficient of 
specifie magnetisation, by K, we have I— KH,, and therefore 
oH, 


In bringing the magnet producing the field from a considerable 
distance the force, at first— 0, increases to a maximum at a certain 
point, О’ (Fig. 1), where the product of the field H,, by its gradient 
OH, /0x, is а maximum, and becomes zero again when the body О 
coincides with the centre of the magnet С (position IL, Fig. 1). А 
minimum or negative maximum is reached by further rotation of 
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the magnet at a point, O^, symmetrical with О’, relatively to О, and 
becomes zero again after the magmet is withdrawn far from the body. 

At every instant the action of the force is balanced by the torsion 
of the balance wire. Ifcisthe moment of torsion per unit angle, and 
a the maximum deviation of the arm at O or O' (Fig. 1), the equi- 
librium condition is fl — ca, l being the length of the balance arm. If 
the deviation is measured by lamp and scale, a— D/2L, D being the 
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deflection of the spot upon the scale, and L the distance of the 
scale. 

From the above equations 

К ср 

2mILH,z"* 

This formula permits the absolute value of the coefficient К to be 
determined for a body if the other quantities are accurately deter- 
mined. But the apparatus is especially adapted for relative measure- 
ments, and in this case it becomes extremely simple and practical, 
Km/K'’m equalling D/D’, where т and т’ are the respective masses, 
If the body is placed in a tube of glass or other substance, this tube 
being subjected like the body under test to the magnetic forces, an 
experiment must be made with the tube alone, and the effect due 
to the tube represented by a displacement of the spot D” added or 
subtracted. This formula is not corrected for the effect due to the 
magnetisation of the air; the exact formula is obtained in the Paper. 

If we take water as the standard body (K’=—0-79x10%, it 
enables us to obtain an absolute value of the coefficient of specifie 
magnetisation of a body. It is convenient if the masses of the bodies 
compared correspond to the same volume ; on this account the tube 
containing the substance is always filled to a given mark. When 
the substances tested are very strongly magnetic, a smaller length 
may be employed, but in that case it is absolutely necessary that 
the comparison substance should have the same length. The appa- 
ratus could be made still more sensitive with the aid of an electro- 
magnet. On the other hand, with a torsion wire of larger diameter, 
the magnetic properties of iron or other ferro-magnetie metals and 
alloys could be determined. It would doubtless suffice to use an 
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extremely fine wire of the metal, and to employ the method of ex- 
periment and the corrections already proposed by P. Curie in à 
on the magnetic properties of bodies.* : 

Magnetically Damped Form of Instrument.—The arm of the torsion 
balance is formed by a rod, TT (Fig. 2), which carries from one of 
its two extremities a hook, с, from which the glass tube f which con- 
tains the body, can be suspended. То this end the glass tube is 
closed by a cork carrying a metallic ring which hangs on the hook t. 
The tube ¢ is therefore in a vertical position. On the other end 
the arm TT is fixed a copper sector, 8’, which moves be the 
poles of a fixed damping magnet, A. To vary the sensitiveness 
torsion wire can be changed, and the damping varied by the position 
of the copper sector in the field. On the horizontal arm TT is fixed 
a vertical copper strip which carries a hook to whieh Ux torsion 
wire f (44, mm. platinum) is attached. Below, this strip 18 
at right angles, as shown by the portion DE parallel to TT. Bak 
is obtained partly by the aid of a small eopper cylinder, B, 
on the rod TT, when the tube is empty, and partly by copper ot 
aluminium riders, pp, to compensate for the weight of the solid or 
liquid material which fills the tube to the level marked. _ 

The displacement of the magnet N.S. is obtained by a movement 
of rotation around an axis, О; this movement is smoother than ШЕ 
sliding motion of our earlier model. ‘The movements of tl ! р 
balance are followed by the observer upon à divided seale, C by D 
For this purpose a 2-metre radius concave mirror, m, is айас 
the balance arm, and the image of a straight filament is empti 
The displacement of the magnet is effected by a controller, re 
fixed in front of the scale, which consists of a horizontal re 


* Annales de Chimie et de Physique (18! We 
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turning about a vertical axis in a heavy base, and furnished with a 
large milled head, G, which can be turned by the observer. This 
rod is provided with two clamps, P and Q, which are attached by 
two cords to two rings, R and V, on a similar rod attached to the 
axis of the magnet NS. If the cords are initially arranged so that 
the rods PQ and RV are parallel, the position of the magnet is at 
once determined by the direction of the rod PQ, and it can be turned 
either by the milled head G, or preferably by holding the two cords ss 
like reins. 

The advantage of employing a rectilinear filament lamp is con- 
siderable in practice, as the spot is always visible on the scale even 
if the torsion arm is not perfectly balanced horizontally, 


APPENDIX. 

One of these balances has been set up and tested in the laboratories 
of the Northampton Institute. The instrument was of the mag- 
netically damped type described above, and was used with a lamp 
and scale at some 2 metres distant from the mirror. No attempt 
was made to obtain absolute values of the coefficients of specific 
magnetisation ; but relative determinations only were made, using 
as a standard substance distilled water, and assuming for it the 
value K'— — 0-79 х 10-5, found by M. Curie. 

_ The results obtained, some of which are given below, are set out 
in the accompanying table, and show some interesting figures. 

Of the chemically pure liquids tested all exhibit diamagnetic 
qualities. The samples of aluminium are all magnetic, and we have 
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not been able to get a sample which is less magnetic than the first 
of these. Eleven samples of brass showed a great range of mag- 
netic qualities. Of nine samples of copper tabulated one only is 
diamagnetic, again emphasising the difficulty of obtaining really 
non-magnetic conductors. 

A point in connection with resistance alloys tested is the fact that 
every alloy is magnetic, but that those alloys containing relatively 
a large proportion of the magnetic metal nickel —:.e., nickelines—are 
among the least so. The samples of platinoid fall into this group. 
The constantans come next inorder. Eureka,is в resistance material 
which is often classed as a constantan, but the balance easily dis- 
proves this, as it shows it to be so magnetic that observations would 
have had to be made with a stiffer suspension than we were using, 
and this, coupled with its positive temperature coefficient, rule it out 
of the group. The magnetic behaviour of manganin 1s remarkable. 
This is of particular interest in view vf its almost universal adoption 
for the construction of accurate resistances, but it is not altogether 
unexpected when we remember that the remarkable Heusler alloys 
have a copper-aluminium manganese composition. 

Another table in the Paper indicates the variation in the value of K 
with increase in mass of the specimen and increase in length. In the 
first case the sample, in the form of a bare wire 1 mm. in diameter, 
was cut up into standard length (approx. 2-8 сш.), and successive 
lengths of measured mass were introduced into the tube until it 
would hold no more ; it will be observed that the value of K tends 
to diminish as the mass increases. (Curve А, Fig. 4.) The арра- 


Coeff. of specific 


Substance. Density, | magnetisation, 
A. K. 
МЕ ао ааа 1.0 —0-79 x 1075 
Alcohol) иене нете 0.79 — 0-78 
Benzene ааа tennessee sane 0-85 — 0-962 
Luxor oil еее ЗСА 0-8 — 0:594 
1:19 x 10-6 
Aluminium (four samples) .................-.-- 2-67 to 
2-99 x 10-6 
— 0-026 x 1(—* 
Brass (eleven samples) ........................... 8:1 to 
4- 4-05 x 1075 
— 0-097 x 1675 
Copper (nine samples) ................. eee 8-9 to 
+ 1-06 x 10-8 
ERD: орла УУ УУ СО О 7:3 0:151 x 107$ 
{ 0:043 х 1075 
Zinc (three samples) .... иене 6-9 to 
0-224 x 167? 
‚| 9-09 2-11 x 10-6 
Nickelin (four ватріев)...................-.... \ {о to 
8-77 5-76 х 10-6 
Platinoid ................. een 8-83 1-75 x 10-8 
{ 9-67 x 1075 
Constantan (four samples) ................. 8-99 to 
12-37 x 1079 
German silver............. eee 9-06 | 6-77 х 10-6 
Manganin 1.1... etre ee hn annes es 8-61 Г 28-05 х 10-8 


ratus is, of course, very sensitive to the length of specimen, and an 
extreme range of length was taken in a wire of 1 mm. diameter, and 
the results are shown in curve B (copper). 

The difficulty of obtaining non-magnetic copper has already been 
referred to, and every instrument maker knows how difficult it is 
to wind a really non-magnetic D'Arsonval coil. In order to see how 
far this is dependent upon surface conditions, a sample of copper was 
taken and treated with concentrated hydrochlorie acid and re- 
tested, and it was found that the value of K was reduced to nearly 
one-half, and that further treatment had but little effect. 

From these results it will be seen that there is a considerable field 
of usefulness for the balance. Firstly, for examining the materials 
to be used in the construction of standard apparatus where the 
permeability becomes of first importance. Secondly, in grading and 
examining alloys whose properties are materially dependent upon 
minute traces of alloying constituents which are so difficult to 
estimate by chemical means, and which play such an important part 
in their electrical behaviour. Thirdly, it could well be used to main- 
tain the standard of punty in the commercial production of such a 
metal as aluminium, whose chief impurity is iron, the last traces of 
which are so difficult to remove. 


SOME PRACTICAL RESULTS OF THE USE OF CAR 
METERS." 
BY M. BATTES. 


Summary.—After briefly summarising the progress that has been 
made in the use of car meters up to the present year, the reporter goes 
оп to deal with the answers he has received to the questionnaire. It 
appears that great economies in money and energy consumption are 
derivable by the use of both clock and wattmeters, but the former class 
have the advantage of being cheaper in first cost and upkeep. The use 
of these instruments has allowed the average speed to be raised, but it 
is not known what effect they have on the number of accidents. The 
economies realisable are not set off by the greater cost of energy due to 
the higher speeds, nor are the motors adversely affected. 


The subject of car meters was first dealt with by the Union Inter- 
nationale de Tramways et de Chemins de Fer d'Intérét Local at the 
Milan congress four years ago. Mr. Wattmann, of Frankfort, being the 
reporter. He pointed out that by the use of these instruments very 
good control of the energy consumption could be obtained, à view 
that was supported both by Mr. Otto, of Berlin, and by the present 
author at the congress at Munich two years ago. 

Mr. Otto summed up his report on the results obtained up to 1908 
by showing that the control of the motorman, whether it be by а 
clock or current meter, is a certain means of discovering the skill of 
the individual and of obtaining economies in energy consumption. 
On the other hand, as the results obtained with the clock meter pos- 
sess the same practical value from the point of view of control as do 
those of the current meter, while the first cost, upkeep and adminis- 


* Abstract of а report by Mr. Battes, general manager of the Frank- 
fort tramways, on the replies received by the Union Internationale de 
Tramways et de Chemins de Fer d'Intérêt Local in response to the 
questionnaire sent out to the members, presented at the biennial meeting 


at Brussels (1910). 
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trative charges, necessary for the evaluation of the results, are much 
less in the case of these instruments than with the current meter. 
and that, further, the accuracy of the clock meter is certainly not 
less than that of the current meter, preference must, therefore, be 
given to it. 

The Munich report concluded as follows: On systems of minor 
importance, good inspection may take the place of control by means 
of meters; the control of energy consumption by means of meters 
placed on the cars is recommended on all systems of any importance ; 
‘such control becomes increasingly necessary as the service becomes 
more complicated, for the conditions under which the service is 
carried on in large towns, in the middle of dense traffic and where 
frequent stops are necessary, due to the great use of the tramways 
made by the public, require that the motormen should continually 
pay close attention to their work ; control can be effected by watt- 
hour meters, ampere-hour meters or clock meters; as such control 
does not require that the absolute consumption of energy should be 
known, clock meters should be sufficient and are preferable, since they 
are accurate, simple and cheap ; the office work necessary to evaluate 
the results obtained by the meters can be organised very simply and 
cheaply ; the presentation of prizes for economical working is not 
recommended. The opinion was also expressed that the introduc- 
tion of а good system of energy control would lead to a reduction in 
the number of accidents, and those members who had adopted 
these ideas were asked to give this point their particular attention. 

In the questionnaire, on which the present report is based, stress was 
laid on the comparative results obtained by the use of current and 
clock meters and on the influence which the use of these meters has 
on the upkeep of the motors, whence it appears that the tests made 
during 1909 and 1910 indicate the special advantages of the clock 
meter. 

At AMSTERDAM 235 clock meters have been installed since July, 
1908, while up to that time the control of energy consumption had 
been effected experimentally hy means of 75 clock meters and 21 
wattmeters. It is considered that the clock meter is the simplest, 
‘least costly and most certain in operation. "Tests have shown that 
wattnieters donot give accurate results and, further, require frequent 
and heavy repairs. The cost of installation of a clock meter. in- 
cluding fitting. is £2. 4s., the cost of repair is practically nil and the 
expenses of administration work out at about 0-0026d. per car-mile. 
The saving realised in 1909, as compared with the expenditure in 
1906, was 11-5 per cent., while the consumption of епегау per car- 
mile decreased from 0:876 to 0-776 units. It should be remarked, 
however, that part of this economy is due to the introduction of a 
better system of cleaning the rails. 

At BERLIN, the success of a system of energy control has been very 
remarkable. The whole of the motor cars—that is to say, 1,491— 
have been equipped with clock meters since 1908. Comparative 
tests оп a large scale, which have been carried out between wattmeters 
and clock meters, have shown that from the point of view of accurate 
results the two systems are about equivalent. On the other hand, 
the greater simplicity of the clock meters, their less first cost and cost 
of upkeep, and, above all, the great ease with which their readings 
can be understood by the motormen, have led this company to con- 
sider them superior to wattmeters. The first cost, including fitting, 
of a clock meter is about £2 in Berlin. Up to the present no upkeep 
costs have been incurred, as the instruments are still working under 
guarantee. The administration costs work out at about 0-004d. per 
car-mile. The application of the results obtained from the meters 
is very simple, being similar to that employed on the Frankfort tram- 
wavs, and described in THE ELECTRICIAN, Vol. LIX., p. 252. The 
reduction in energy consumption in 1909 compared with that in 1907 
was 7-8 per cent., which works out at an economy of £21,344, in spite 
of the fact that the average speed has been increased by 10 per cent. 

At BERNE, 10 motor cars were fitted with clock meters in 1908. 
This step has led to an economy in energy consumption of 10 per 
cent. Meanwhile clock meters have been installed on the whole of 
the 41 motor cars now in service. 

The results obtained at CoLoGNE by the use of clock meters have 
been just as favourable as those set out above. As an experiment, 
15 cars were fitted with these instruments in June, 1907, and as а 
result of the tests then made it was decided, at the beginning of 1909, 
similarly to equip the remaining 335 cars. Up to the present this 
system has worked quite well. The total first cost is £2. 1s. per car, 
the upkeep costs being about 0-0004d. per car-mile, and the adminis- 
trative expenses about 0-014. per ear-mile. Control is effected in 
the same way as in Berlin. This system of control during 1909 has 
led to an economy of 0:072 unit per car-mile as compared with the 
energy consumed in 1908—1.e., about 8-6 per cent. of the total con- 
sumption—in spite of the fact that during the course of the year 60 
motor cars 11 tons heavier and 140 trailers weighing 2-5 tons more 
than those formerly used were placed in service. Taking into 


account these extra weights it is calculated that the actual reduction 
in consumption due to car meters amounted to about 0-1 unit per 
car-mile. The amount saved in energy cost per month from Apri 
to December was £3,750, energy being purchased at a price of 0X. 
per unit. | 

At DUSSELDORF, all motor cars are now equipped with. clock 
meters, the sole inconvenience complained of in these instruments 
being that they do not allow the time during which the motors are 
working in parallel to be determined. The first cost is about 355. 
per car, the cost of upkeep and administration being 0-004d. per саг. 
mile. It would seem that a saving in energy consumption of from 
5 to 7 per cent. ean be obtained, while on some of the newer cars after 
clock meters had been fitted the economy in energy was as much əs 
15 per cent. 

At BARMEN-ELBERFELD, all cars built since 1908 have been 
equipped with clock instead of wattmeters. The cost is £2 per car. 
while wattmeters cost £7. 10s. No new results have been obtained 
during 1909, owing to the abnormal conditions of working. 

At HAGEN, clock meters have been installed on all the motor cars 
for some vears, but they were not used for controlling the energy con- 
sumption until May, 1909. Very bad results were obtained with 
wattmeters. Ап economy of 6 per cent. has been effected. though 
the clock system has only been in operation for a few months. The 
financial result is a saving of £325, the equipment of each ear costing 
£2. 63. 

Clock meters were adopted on the GLADBACH tramways in 1907, 
and in this case, it is surprising to note. the first cost reached the high 
figure of £3. 2s. per car. А 4-3 per cent. saving in energy consump- 
tion was, however, effected, with a reduction in the working expenses 
of £350. 

At NEUCENRBOURG unfavourable results were obtained with watt- 
тесте, and clock meters were installed at the end of 1908, The firt 
cost was £2. 16s. per car, and the economy in energy consumption 
11.3 per cent. 

At NUREMBURG-F i nTH, where clock meters are also used, a saving 
т energy consumption of 6-2 per cent. was obtained, while the work- 
ing costs were reduced by £650 per annum. 

Similar results were obtained at PLAUEN, while clock meters. which 
were adopted at UTRECHT after comparative tests had been made, 
showed that, though all classes of meter work equally well. the first 
and upkeep costs were much less in the case of clock meters. 

At VIENNA, all motor ears have been fitted with car meters since 
January of this vear. This step was taken after comparative tests 
had been made between clock and wattmeters. Тһе apparatus has 
been in use too short a time for any practical results to be obtained. 
Similar replies have been received from WIESBADEN and ZURICH. 

From these replies it appears that a large number of undertakings 
have obtained excellent results, and have even notably improved 
their previous results by controlling their energy consumption with 
clock meters. On the other hand, contro] by wattmeters has but 
little developed. 

In 1908, 126 motor ears in DRESDEN were fitted with wattmeters. 
In the interval the whole 504 motor cars have been so fitted, with 
successful results. The cost of installation is £3. 15s. рег саг. — 

The 19 motor cars in use on the MULHAUSEN tramways are still 
fitted with wattmeters. In 1908 it was reported that these worked 
badly, and that the motormen had lost confidence in them. Since 
then the construction of the apparatus has been improved. The 
economy obtained has been 10 per cent., but the instruments require 
constant inspection. | 

At STOCKHOLM, where in 1908 only 10 motor cars were fitted with 
watt meters, the whole are now so provided. An economy of 575 ptt 
cent. in current consumption has been obtained and reduction in 
expenses of £1,925. The first cost is £6. 17s. per саг. | 

Of the numerous systems of control in use the reporter points out 
that that by ampere-hour meters has developed the least. 

The BorDEAUX tramway company chose this type of meter after 
comparative tests. The whole of their cars have been provided with 
them since June, 1909, and they have proved satisfactory. Their 
first cost is £4. 5s., their upkeep 12s. 6d. and the administration 
expenses 0-009d. per car-mile. The control of the energy consump: 
tion has resulted in an economy of 10 per cent., or £1,600. 


At MARSEILLES, where there are 400 motor-cars, 15 are fitted with 
clock meters and 10 with ampere-hour meters. but it has not vet 
been decided which of the two systems shall be adopted. Greater 
exactitude in the control of the energy consumed can be obtained 
than by using clock meters, while ampere-hour meters are preferred 
to wattmeters on account of their accuracy and construction. It has 
not been possible for any results to be given on the economies obtain 
able, as the tests have been too short and on too small a scale. 

On the East Paris tramways the whole of the 287 motor-cars 
are now fitted with ampere-hour meters. Previously, comparative 


== p — = 


— „лер Qnm pe э суу PG a г Y 


THE ELECTRICIAN, SEPTEMBER 30, 1910. 


— 


— <= 


tests were made between wattmeters and clock meters. The first 
cost of the ampere-hour meters is £5. 133. per car. On this system 
this class of meter has given excellent results, an economy of 7:27 
per cent. in consumption having been obtained, corresponding to a 
saving of £2,419. Тһе upkeep of these meters is Q-005d. per car- 
mile, and the administrative expenses are 0-009d. per car-mile. 

From the results given above it appears that important systems 
cannot do without some sort of control over the energy consumed, 
while this control may be practically realised by means of some rela- 
tively simple apparatus. The different systems of control, whether 
by wattmeters, ampere-hour meters or clock meters, have given quite 
favourable results. 

The majority of the companies who have answered the questions 
use clock meters, and these instruments have indubitably furnished 
results quite as good as either wattmeters or ampere-hour-meters. 
Besides, taking into account the importance of the financial results 
obtainable, the first cost and costs of upkeep, which are much higher 
for the last two types than for clock meters, can certainly be 
neglected, and cach system may, therefore, be allowed the choice 
of determining what sort of instrument it should use. 


The questionnaire inquired whether still further economies might be 
expected, tuking into account the good results that had been gener- 
ally obtained from the control of energy consumption. The majo- 
rity of the members answered in the negative. It may be observed 
in this cennection that on account of the growing increase in traffic, 
an increase in the energy consumption must also occur. This will 
inevitably reduce the percentage of economy obtained by the use of 
car meters. Some of the companies, however, hope to obtain still 
further economies than they have at present reached. In the opinion 
of the reporter there is a danger in laving too much stress on obtaining 
а great economy in cnergy consumption, for the motormen are thus 
incited to start contrary to reasonable orders that thev have received. 

As regards the question whether the use of car meters has led to a 
greater regularitv of service, only a few of the companies have 
answered in the affirmative. No opinion is, therefore, expressed Бу 
the reporter on the point as to whether the control of energy con- 
sumption leads to a greater regularity in the service, either directly 
or indirectly. Directly, in the sense that motormen, observing the 
time the current is on or the energy consumption that has been fixed 
for certain sections of the route, are generally as regular as when 
they take into account the total operating time ; indirectly, in the 
sense that the contro} of energy consumption allows the inspection 
of the motormen to be controlled in a closer manner. 

In 1908 it was mentioned, in answer to a question by Mr. Hihner, 
of Ntrassburg, that the introduction cf car meters permitted an 
increase in the commercial speed at Frankfort. Formerly, on account 
of the rule against increasing the maximum speed between consecu- 
tive stopping places, the motormen were led, in order to keep to the 
time-table, to prolong their waits at the termini. Control had, 
therefore, as a result, a decrease in the mean speed. It. follows from 
thir thet the time allowed for travelling could be without incon- 
venience reduced by raising the former maxima speeds. The 
increase in rapidity of communication was very much appreciated 
Бу the publie. General satisfaction has been c2used Бу raising the 
mean speed from 74 to 85 miles per hour. and during the vear 1908-09 
a reduction in the running expenses of £13.000 from this cause alone 
has heen obtained. Similar results heve been obteined in Berlin. 

Thesa practical results and the eecurate observations made in 
Frankfort on the increase of energy consumption owing to the in- 
creased commercial speed. contravert the false hypothesis formu- 
lated in Magdeburg. that the economies reslisable in the running 
costs would he absorbed by the extra expense for energy. 

Another question asked whether the employment of car meters 
exercised an unfavourable effect. on the upkeep of the motors. This 
question was prompted by the fect that in certain places an assertion 
had been made that the ccononiies realised in energy consumption 
were absorbed by repairing the motors, due to the new methods of 
Working. Tt is interesting to notice from the answers given that 
Only one company--and that of secondary magnitude—has stated 
that it is obliged to turn up the commutators more often than 
formerly, In general, no unfavourable influence on the upkeep of 
the motors has heen noticed, while on certain large svstems the use of 
car maters scoms to have been favourable to their good operation. 

The question, which was also asked, regarding how the numher of 
accidents was affected by the use of ear meters. is very difficult to 
answer. The number of accidents. in fact. depends on a series of 
Circumstances, viz., the quality of the personnel and its professional 
education, the nature of the population in the diffcrent towns, the 
local circumstances of the track, the co nmercial speed, the braking 
arrangements, the operation of the brakes. the careful upkeep of the 
rolling stock and the general traffic conditions in the streets. It is, 
therefore, very hard to say whether a diminution in accidents is due 
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to the use of car meters alone. Several answers state that the number 
of accidents has decreased since car meters were introduced, but they 
do not say in what proportion this diminution is due to tho better 
methods of control. One single system alone states that the use of 
car meters has undoubtedly led to an important decrease in the 
number of accidente. Another member states that following on the 
use of clock meters the class of accidents which occurs to travellers 
at the moment they get on to the car will become more frequent. 
The reporter cannot subscribe to this opinion, which does not seem 
to be based on any fact. 

As regards the improvements which it would be desirable to intro- 
duce into the various meters actually in use, attention may be called 
to one which is mentioned by most of the undertakings. It is that 
the current meters should register the energy consumption or the 
time during which the current is on separately for series and parallel 
working. Certain undertakings also think it would be useful to 
employ automatic apparatus to prevent the motormen from starting 
too quickly. However justified these desiderata may be under 
certain conditions, care should be taken not to interfere with per- 
sonal control too much. or else the remedy will tend to become worse 
than the disease. In this connection it may be mentioned that the 
Hagen undertaking report that they have put into service a ratchet 
arrangement for working the controllers. It would be interesting 
to know later on how this behaves in practice. Brussels, too, emplov 
with great success a system of so-called automatic starting resis- 
tances. 

À special question which was introduced into the questionnaire at 
the request of Mr. Bouton, seems to have rather lost its purpose on 
account of the results described above. Even before the introduc- 
tion of current control all the undertakings had dealt with motormen 
who started too rapidlv. Passengers, too, exercise an excellent 
control in tlus respect, as they would not tolerate the continual dis- 
advantages occasioned by starting too quickly. Before the adop- 
tion of current control the motormen were inclined to diminish the 
running time in order to increase the waits at the termini. In this 
respect, too, the use of wattmeters and ammeters have a disadvan- 
tage. When the motors are started too rapidly the resistances are 
cut out of circuit quickly. In consequence, the losses in the resis- 
tances are diminished, and an increase in the useful effect during 
the period of acceleration is obtained. Well-standardised watt- 
meters and ammeters, therefore, tend to render the motorman less 
conscientious in starting at an exaggerated speed than is the case 
with the clock meters. If it is considered that in the case of rapid 
starting the motor meter, on account of its armature, gives results 
which do not correspond to the absolute values because it cannot 
follow immediately the rapid increase in current or electrizal work, 
one is led to the conclusion that this reproach, which has been m: de 
speciallv against clock meters, is not justified. Besides, the motor- 
man who habitually starts too rapidly is soon discovered, from the 
fact that his figures for energv consumption are much less than the 
mean value. In the reporter's opinion this inconvenience is rela- 
tively easy to avoid, notably by giving instructions to the motormen 
that they must keep their consumption as far ae possible in the 
neighbourhood of the mean value and by not inciting them by the 
inopportune inspection to try and obtain figures which are favour- 
able т appearance. It may be admitted that in general after proper 
instruction motormen will do this conscientiously. Some motormen, 
of course, to whom all control is an annoyance, will be disposed to 
commit intentional faults in starting in the hope of lowering the good 
name of the system in the eyes of the public and in the hope of doing 
awav nlso with this svstem of control. 

From the answers received to the last question of the questionnaire 
it appears that most of the systems are content. with simply watching 
more closely such motormen as consume energy in a spendthrift way 
and to give them further instruction. Many of the others obtain the 
same end by working on the self-respect of their men, and by bring- 
ing to the knowledge of the personnel at more or less regular intervals 
the names of the best and the worst motormen. Some systems 
reward their best motormen by making them teach new comers. The 
majority of the systems are not in favour of punishment, which they 
consider as inefficacious. | 


Electric Cooking on War Vessels.— According to the “ Elec- 
trical World," after elaborate tests the United States Navy De- 
partment have installed electric ranges and electric bakers on the 
* Dixie," and is considering electric cooking upon practically 
all their battleships and cruisers. The tests of these cooking 
devices were made at the Navy bakery school, near New- 
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ILLUMINATION REQUIREMENTS IN STREET 
LIGHTING.* 
BY A. J. SWEET. 
„ Summary.—The author first discusses the requirements of street 
illumination and the avoidance of glare, and then proceeds to investi- 
gate the distribution curve necessary for a source of light in order that 
a practically uniform horizontal ilhumination (within limits of 1:4) 
may result. Some interesting investigations on the relation between 
glare effect and distance, between glare effect and eandle-power, and 
between glare effect and angular position of the light source are described. 


There ate two results to be achieved in adequate street illumina- 
tion, both of such paramount importance that it is properly a matter 
for individual opinion as to which should be ranked first. "These 
are the avoidance of glare effect and the obtaining of an approxi- 
mately uniform degree -f illumination at all points along the course 
of the street, with higher intensities at street corners. These two 
results ean only be obtained, the one by the correct soluticn of the 
allied problems of intrinsic brilliancy, total light Нах and shadow 
contrasts, the other bv the correct solution of the problem of dis- 
tribution. Let us consider each of the results sought and define it 
а little more ехае у. 

Glare effect results whenever, throughout any infinitesimal period 
of time, an amount of light continues to fall upon the actively 
visualising portion of the retina of the eye sufficient in quantity to 
cause chemical changes more rapidly than the regenerative func- 
tions of the eye can keep pace with. Thus, when an eve, which has 
been exposed for some time to conditions of dark with resultant 
pupillary expansion, is suddenly exposed to even a moderate light, 
glare effect results. Ап excessive amount of light re^ohes the 
retina through the expanded pupil. and the regenerative functions 
c:nnot keep pace with the chemical changes induced. Rapidly, 
however, the pupil contracts, the regenerative functions regain 
their normal control, and the glare effect passes away. If now the 
суе be exposed to a still greater intensity of light, beyond the very 
limited capacity of рирШагу contraction to compensate for, or if 
an even moderately bright light source is introduced near the centre 
of the field of vision. glare effect is again experienced ; and this glare 
effect, after a brief period, reaches a certain state of equilibrium 
characterised by a quite definite decrease in efficiency of vision, 
which decrease thereafter increases in magnitude only rather slowly. 
We may, therefore, for convenience designate а glare condition as 
casual when it results from the inability of the pupil to adjust 
itself instantly to a changed condition of light intensity, and as 
fundamental when it results from a light intensity exceeding the 
contractive power of the pupil to compensate for, or when it results 
from a light source near the centre of the field of vision. The 
presence of strong shadow contrasts tends to produce a casual соп- 
dition of glare. The evil effect of the shadow contrast lies in the 
demand it introduces for instantaneous pupillary changes of con- 
siderable magnitude when the eye is turned from the shaded to the 
urshaded area, or vice versa. In street lighting, this casual con- 
dition of glare is much less objectionable to the slowly moving 
pedestrian than to the more rapidly moving automobilist or carriage 
driver. It is usually sufficient, therefore, to throw the shadows 
toward the sidewalk and to provide against too deep shadows. 
The avoidance of objectionably-located shadow contrasts can only 
be taken care of by the proper placement of the light sources, while 
the intensity of the shadow contrast can be decreased by using 
smaller light sources placed nearer together. The problem of 
shadow contrasts, while of considerable importance, is one that 
must be solved individually for each individual case. 

Brilliant, high candle-power light sources in the field of vision, 
the usual practice in contemporary street lighting, produce a funda- 
mental condition of glare, with resultant heavy decrease in efficiency 
of vision—with probably also, be it noted, a permanentlv injurious 
effect on the faculty of vision. This fundamental condition of glare 
arises from the intrinsie brillianev and total light flux of the light 
units employed and сап onlv be avoided bv the proper limitation of 
these. The study of the relations existing between intrinsic bril- 
lianev and total light flux on the one hand. and glare effect on the 
other, becomes, therefore, one of the two chief purposes of an 
analvsis of the illumination requirements of street lighting. "The 
end sought should be the elimination of glare effect, or at least its 
reduction to such а permissible minimum as will not seriously 
decrease the efficieney of vision nor be sufficient to produce eve 
discomfort. 

The derivation of the polar curves of light distribution which will 
give the proper relative intensitv of illumination for points along 
the course of the street is, as has already been noted, the second of 
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the two chief purposes of an analvsis of illumination reqairements 
in street lighting. Неге the end sought is the uniform illumination 
of 41] points along the course of the street. At street intersections 
and similar crossings а brighter illumination is needed, of course. 
This should be of from four to eight times the intensitv of the 
illumination along the main course of the street. Such brighter 
illumination is properly provided for by emploving from four to 
eight light units each having the same light distribution as the 
units used along the course of the street, or Бу one or two light 
units of similar light distribution and larger size. The street inter- 
section, therefore, presents no complication to our problem. and its 
proper treatment becomes merely a matter for adequate considera- 
tion at the time of installation. 

The statem^nt is often heard that in street lighting absolute 


uniformity of illumination is not required, or is of any particular 
Taken in a very strict sense, this statement contains 


importance. 
much truth. A ratio of maximum to minimum intensity of 4 to | 
is permissible; but the ratio in present practice most frequently 
falls between 100 to 1 and 500 to 1. 

Another much-mooted question concerns the way in which illu. 
mination should be measured, whether horizontally or perpendi- 
cular to the light ray. The latter method has heen largely adopted 


in American practice chiefly through the influence of the commercial 


interests concerned. who desire to make the minimum value look 
as large as possible. The horizontal plane, which is the accepted 
reference plane in interior lighting, is the logical and moet setis- 
factory basis for street illumination measurements. 

The ideal to be aimed at, therefore, in street lighting. as far as 
intensity is concerned, is uniform horizontal illumination. Оп this 
basis we can proceed to derive the ideal curves of light distribution. 
These curves once derived, we may properly take into aecount the 
fact that absolute uniformity is not of importance ; and we shall 
only ask that the actual light distribution sought for as a practical 
ideal shall show no greater variation from our theoretical ideal than 
4 to l in ratio of maximum positive variation to maximum negative 
variation, as read in percentage values of the theoretical eurve along 
the corresponding angles. 
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The nature of a street makes most natural a placement of light 
units as a line of single units extending along the street, the units 
being hung over the centre of the roadway or located altermtely on 
either side. For all practical purposes, these two cases can he 
treated as one. the separation of adjacent units being taken as the 
straight line distance between the units, and the distribution curve 
derived being the correct distribution in a vertical plane passing 
through the unit concerned and the adjacent unit. There are an 
infinite number of light distributions which will give uniform illu- 
mination from a line of light units along a line extending imme 
diately under those units. Other considerations than the vbtam- 
ing of uniformity must therefore serve to enable us to select the most 
desirable distribution curve. 

Two such considerations are of especial importance and may 
therefore be applied with especial propriety. First. we should sk 
a distribution as will Бе best suited for actual, practical attunnnt. 
This consideration is of the more importance because, às We sll 
find, even when maximum weight is given to this consideration. 
our derived curve will present considerable, though by no mun 
insurmountable, difficulties of practical realisation. Second, the 
illumination at any point should be derived from a source as mir 
as possible in order to avoid both excessively long siadows and 
the glare effect which results from the high candle-power made 
necessary by illumination at great distances. 

Various illumination curves are illustrated in the Paper. The 
author states that it can be shown mathematically that the curve 
which best meets the conditions is as shown in Fig. 1. This curve Is 
formed by two circle quadrants. The corresponding distributien 
curve shows a low maximum which occurs at a slightly smaller 
angle than that subtended by half the separation of the units. L 
is aiso as well adaptable to practic..] realisation as any curve obt un 
able. 

We have. therefore, obtained the ideal illumination curve fn^" 
which the desired distribution curve can be evsily derived. 
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The relation between any desired illumination results and the 
distribution required to produce those results depends, in the type 
of problem under consideration, upon: (a) The distanee between 
adjacent units; (b) the height of the light unit above the street. It 
is obvious that any given distribution curve will give the same pro- 
portionate illumination so long as the relation between the separs- 


tion of units and the height above street is kept constant. We can 


combine, therefore, the factors (a) and (b), and say that the dis- 
tribution required to produce any given illumination result depends 
upon the relation between (a) and (b). Let us call this relation 
M — distance between adjacent light units 

height of light unit above street | 
there is a given distribution curve which will produce the desired 
illumination result. 

Present-day street lighting practice shows a wide variation in 
the value of M. In the large cities of America the values of M 
vary from M—5 to М=31. The smaller cities would probably 
show in general a higher value for M than the large cities. All 
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things considered, a value M — 15 can probably be taken as the most 
representative value of present-day American practice, with a 
marked tendency towards smaller values in the more recent installa- 
tions. 

Fig. 2 shows the distribution curve required to produce uniform 
illumination when M—12. Such a curve, of course, is impractical 
for actual] realisation, and would be extremely undesirable, even if 
it were practical to obtain it, on account of the excessive glare effect 


resulting. from the very high candle-power maximum at a large 


angle. Fig. 2 serves one excellent purpose. It shows beyond 
argument that, with а value М=12 or greater, any attempt at 
adequate street lighting is absurd. If ignorance and a false economy 
compel an installation value of M—12 or greater, the pretence of 
obtaining '"'street illumination” should frankly be abandoned. 
Instead, the lights should be installed on the basis of а system of 
street markers, and located where they will best serve as markers. 
In such case, maximum usefulness as markers will be obtained when 
the candle-power values at the different angles are as close as pos- 
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sible to, yet not exceeding, the limits,imposed by the avoidance of 
glare effect. Be it noted that in sparsely settled districts, where 
the very slight use of the streets by night may not warrant adequate 
street illumination, such a system of markers has a very real field 
of usefulness. 

The required distribution curves for M=8, M=6 and M=4 are 
given by the author. The latter two are quite practical. For 
instance, the full-line curve in Fig. 3 shows the actual distribution 
of one make of arc lamp to-day on the market, whilst the dotted 
curve is the ideal curve for М-=4. It will be seen that the agreement 
of the two curves is admirable up to an angle of about 62 deg. The 
curves М=4 and M=6 would also be comparatively easy of attain- 
ment with the incandescent lamp or with the inverted gas mantle. 
This is of especial importance since, with these lower values of M, 
such smaller units give amply sufficient intensity of illumination 
except in those business centres where night traffic is considerable. 
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‘Smaller values for M than 4 would obviously fulfill all the con- 
ditions imposed by the requirements of good illumination. It is 
shown later in connection with glare that a value M—3 is necessary 
to obtain best results whenever, on account of shaded conditions of 
street or other considerations, it is desirable to mount the units at a 
height of 15 ft. or less above the street. 

Thus far we have considered distribution only as referred to the 
vertical plane passing through the light unit and its adjacent unit. 
We will now consider the vertical plane perpendicular to the street 
line. In those rare instances where the width of the street from 
property line to property line is greater than the separation of 
adjacent units, the ideal distribution in this latter plane is similar, 
for the lesser angles, to the distribution required by the existing 
value of M. It continues, however, to à higher maximum, turning 
and receding rapidly to zero above the angle subtended by the 
distance from the light unit to the more distant property line. 
When the street width is not greater than the separation nor less 
than three-fourths of the separation, the distribution in the plane 
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through the light units. When the street width is less than three- 
fourths of the separation, the distribution in the plane across the 
street is similar, for the lesser angles, to the distribution required 
by the existing value of M. 

The second great division of our subject, the study of glare effect, 
has already been introduced in general terms in the earlier portion 
of this Paper. It now remains to analyse glare effect closely, to 
determine the laws of operation of the conditions that produce it, 
and to learn the limitations which it imposes on our problem. 
Avoidance of glare effect will operate by imposing a definite candle- 
power limit at each distribution angle, this limit varying only with 
the mounting height. In proportion as this candle-power limit is 
exceeded a greater or less glare effect will reult, 


Per cent. 
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Fig. 5. 


Subject to confirmation by research results, glare effect may be 
assumed to vary with the following factors: (a) Distance of the 
eye from the light source ; (b) total light flux in the direction of the 
eye, this being measured in apparent candle-power at the distance 
of the eye; (c) intrinsic brilliancy of the light source; (d) angular 
position of the light source in the field of vision, the visualised object 
being assumed to occupy the centre of the field of vision ; (e) dis- 
tance of the light source from the eye relative to the distance of the 
visualised object upon which the eye is focussed. 

In the present research the factor (a) was separately studied and 
determined with sufficient exactness to indicate reliably its character 
and approximate magnitude for distances up to 100 ft. Factors 
(b) and (c) were studied unseparated, as a single factor, the light 
flux varying directly as the intrinsic brilliancy. Factor (d) was 
separately studied and evaluated. Factor (e) was not investigated, 
the distance of the light source from the eye being in all cases taken 
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corresponds to the most usual condition of actual street vision, 
Heretofore no satisfactory measure of glare effect has been pro- 
posed. Since we are dealing with a psychological phenomenon, 
the basis of measure must obviously be a psychological one. On 
the other hand, the measure mtist be expressible in definite numeri- 
cal units, А basis of measure fulfilling these requirements was 
conceived of for this investigation and proved a very satisfactory 
one. Preliminary to a more detailed description, such a measure 
may be described as the ratio of the two minimum light intensities 
on the visualised object, of magnitude just sufficient to enable its 
discernment, when the eye was successively exposed to the two 
conditions under comparison. A careful preliminary investiga- 
tion established the fact that, under widely varying daylight con- 
ditions, visual acuity was wholly independent of distance, within 
the limits investigated : that is to say, with any given tvpe of 
visualised object, the minimum size of object which can be just 
barely distinguished as a separate unity is exactly proportional to 
the visual distance. "Three different test-plates were employed. 
In these test-plates each object or unit gradation is 10 per cent. 
smaller than the one previous. After establishing the fact just 
stated, each observer was calibrated, the determination being made 
of the minimum unit gradation which could be individualised under 
daylight conditions at various standard test distances. The fourth 
larger gradation was then chosen as the test object at the correspond- 
ing distance in the glare tests. This made it certain that the test 
objects were, by а uniform amount, well within the limits of visual 
acuity under adequate conditions of illumination. Consequently 
the ability to visualise these objects was wholly determined by the 
visual efficiency of the eye and by the intensity of illumination on 
the object. Expressed mathematically, we are here dealing with 
a constant which is a function of two variables. One variable, 
therefore, the minimum intensity of illumination on the object 


8 


Constant, 


P 
3 _—— 
ЕЕ 


Degrees. 


Fic. 6. 


required to produce just-visibility, may be correctly employed as a 
measure of the other variable, the efficiency of the eye under any 
given condition. [The author believes that this basis of measure- 
ment is à very satisfactory one and has а wide field of usefulness in 
future investigations of this character. ) 

The basis of measurement being established, tests were first made 
to determine the relation between distance of the light source from 
the eve and the magnitude of the decrease in visual efficiency due 
to glare. These tests were made at five test stations, three inde- 
pendent sets of readings, one with each test plate, being taken at 
each station. Parallel tests were made with different observers. 
The complete series was then repeated with each observer, using 
various other candle-power intensities of the light source. The 
area of the light source throughout all these tests was kept constant, 
at about 50 sq. in., the intrinsic brilliancy thus varying directly 
with the candle-power, as has already been stated. | 

Fig. 4 expresses the relation between glare effect and distance, 
the light unit being situated beside the visualised object in the 
centre of the field of vision. The ordinates express visual efficiency 
in terms of the per cent. intensity of illumination on the visualised 
object which would be required for equal visual acuity were the 
light source entirely removed from the field of vision. It will be 
noted that at 124 c.p. and an intrinsic brilliancy of 0:25, the glare 
effect drops off at a moderate rate with increase in distance. At 
higher candle- powers and higher intrinsic brilliancy, the glare effect 
decreases more slowly with increase in distance; until finally, at 
400 с.р. and an intrinsic brilliancy of 8, there is no measurable 
decrease in glare effect with increase in distance within the limits 
investigated. 

Fig. 5, derived from the same test data, expresses the relation 
between glare effect and candle-power (or, as it may be instead, 
between glare effect and intrinsic brilliancy). 
especially significant, 


These curves are 
It will be seen that, for all ordinary dis- 
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as equal to the distance of the visualised object. This condition: 


‚ to be avoided, 


he - 


tances, the presence of a light source of even a very low candle- 
power in the centre of the field of vision causes a tremendous drop 
in visual efficiency. It will also be noted that at 300 c.p. the glare 
effect has nearly reached its maximum, and that beyond 300 
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a large increase in candle-power produces but a small decrease 
visual efficiency. Finally, one should not fail to observe that at 
any given candle-power a considerable increase in distance produces 
only a small decrease in glare effect. 

The relation between glare effect and the angular position of 
the light source in the field of vision was determined by a series of 
tests similar in general method to the tests already described. The 
amount of illumination required to see the test object when the light 
source was in the angular position was compared with the amount 
required when the light source was in the centre of the field of 
vision. The results obtained are shown in Fig. 6. The ordinates 
here express the intensity of illumination required with the light 
source in tbe centre of the field of vision as m 
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required intensity with the light source in the indicated angular 
position. The abscissw in Fig. 6 represent the angles whieh the line 
from the light source to the eye makes with the line of vision. 

The curves of Fig. 6 express a fact of the very highest importance 
in the study of glure, namely, that, at an angle varying, 
on the candle-power (intrinsic brilliancy ?), between approximately 
22 deg. and approximately 26 deg. the glare effect reaches zero, 
although the light source is still well within the field of vision. This 
would seem to indicate that on its physiological side glare effect is 
a local retinal disturbance which, when sufficiently separated on the 
retina from the disturbance produced by the visualised object, does 
not extend to or affect the latter area of disturbance. This apparent 
fact seems to hold true even when a considerable time faetor is 
introduced. Apparently pupillary contraction acts merely 85 à 
funetion protecting, within its very limited capacity, from à glare 
effect more or less suffused over the whole retina. ‘The writer has 
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previously believed that pupillary contraction was in itself a cause 
of decreased visual efficiency in that, on account of pupillary com 
traction. a lesser amount of light would be admitted to the retina 
from the visualised object. Не now believes that pupillary con- 
traction should be regarded as a purely protective function and | 
through its operation, in any sense itself a cause of d 2 
efficienev. yr 
The practical importence attaching to these facts is of no less 
vital interest than the scientific. Fig. 6 means that the light metas 
mental in causing glare comes entirely from the polar a их 
60 deg. In the average actual case, glare is almost wholly © 
by the light between the angles of 65 deg. and 80 д А er 
The light within these angles must be partially or wholly suppts 
as the further facts of the case will show to be requi Wes : 


E 


ш Google 


I] 


\ 7 - 


THE ELECTRICIAN, SEPTEMBER 30, 1910. — — 1077. 30, 1910. 


We have already discussel the operation of the curve of zero 
glare effect in eliminating certain curves of distribution. We are 
now in a position to determine the true curves of zero glare effect, 
which, as will be remembered, will vary somewhat with the 
mounting height. 

Fig. 7, derived from Figs. 4 and 6, gives the curves of zero glare 
effect for various mounting heights. Comparing these curves with 
the curve of ideal distribution when M—6, we see at once that this 
curve, together with curves of larger value of M, will be eliminated 
on account of the serious glare effect which would result from the 
application of such distributions to actual practice. The curve 
М = 4, however, comes within the limitations imposed by the curve 
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Fic. 9.—DISTRIBUTION GIVEN BY HoroprHANE STREET LIGHTING UNIT 
WITH STANDARD 100 warr 110 уотт MULTIPLE Lamp. 


of zero glare effect, providing the scale of the M=4 curve does 
not exceed that amount which would make the zero-degree candle- 
power equal to 100 c.p. The distribution curve corresponding 
to M=3 would come well within the limitiations imposed by zero 
glare. 

Reference to Fig. 7 shows that for all practical purposes, 60 deg. 
is an absolute limit for maximum candle-power if serious glare 
effect is to be avoided. It will also be observed that an increase in 
mounting height, while it does not change the limiting angle for 
maximum candle-power, does considerably lighten the severity of 
the limitations at 65 deg. and above. Mounting heights of the 
larger values, when made possible by actual conditions, are also 
desirable as permitting wider separation of units with resultant 
decreased installation and maintenance cost. For mounting heights of 
15 ft. or less, the curve M— 4 will produce considerable glare, beyond, 
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Fic. 10.— DISTRIBUTION GIVEN BY HoLoPHANE STREET LIGHTING UNIT 
WITH SPECIAL 100 warr 5:5 amp. SERIES LAMP. 


indeed, what proper limitations can permit. For such lesser mount- 
ing heights, as has already been pointed out, a closer spacing of 
е and a distribution corresponding to the curve М = 3 should be 
use 

In designing a light unit to give the desired distribution which 
has largest field of application, namely, the distribution from M = 4, 
it will be preferable by far that the candle-power values at 60 deg. 
and above, be less than those made proper by the ideal curve, 
rather than that these ideal values be exceeded. With an ideal 
curve of such candle-power magnitude as would be most useful, 


the candle- -power values at the angles under consideration come ! lamp-post is shown in Fig. 11. 


1027 


perilously near to the glare limit, or may even exceed the glare 
limit. A per cent. variation from the ideal curve of four to one is, 
as has been pointed out; permissible. Even a moderate condition 
of glare, on the other hand, is very undesirable. Practical con- 
siderations, therefore, will lead us, in the design of the actual unit, 
to deviate intentionally from the M=4 curve at angles of 60 deg. 
and above, this devitaion being in the direction of lesser candle- 
power values. 

It is of the utmost importance to note that if the glare limit is 
exceeded at all, it will almost of necessity be exceeded excessively. 
The curve of zero glare-effect runs almost instantly back to zero 
near the angle of 65 deg. The glare-effect would therefore increase 
with great rapidity as an angle of 65 deg. was exceeded. The curves 
required for uniform illumination, on the other hand, increase with 
great rapidity in candle-power values to their point of turning. It 
is obvious that the curve of zero glare effect must be taken as a 
line of absolute prohibition. If it is to be exceeded at all, it may 
as well be entirely ignored. For an apparently small violation of 
the limit will produce a decrease in visual efficiency of approximately 
the same order of magnitude as the maximum possible effect. 

It is also of great importance to note that the curve of ideal dis- 
tribution for M—4 remains, though not an ideal, vet none the les; 
the best possible curve when applied to actual conditions where M 


has a larger value than 4. The curve M—4 gives the best spot- 


lighting effect and the best marker-effect which are possible without 
engendering a condition of glare. "This research has indicated that, 
for ordinary mounting heights, moderate glare is à mere aame: 

the reality is always excessive glare. It is the opinion of the writer, 

therefore, that glare must be avoided, even if so important a con- 
sideration as proper distribution has to be saerificed. And indeed, 
as has been shown, other conditions than 
glare make а proper distribution impractical 
or even impossible with the larger values of 
M. The curve M—4 is to be regarded, 
therefore, not merely as the ideal curve for a 
certain relatively close spacing of light units 
which the publie is not as yet educated up to, 
but as the best possible distribution which 
can be applied to any of our present-day 
spacings. This Paper is not presented, there- 
fore, as merely ex pressing an ideal to be 
approximated to in a comparatively remote 
future. Rather, it should serve as a guide of 
immediate usefulness and application to present- 
day practice. The ordinary citizen of to- 
day, however, uses in his ignorance the very 
defect itself, the glaring character of a street 
illuminant, as a measure of its excellence. 
Such ordinary citizen would consider him- 
self defrauded were he called upon to pay 
through his taxes for a street illumination 
characterised by absence of glare, by light on 
the street itself and not in the суз. 


In the current issue of the “Illuminating 
Engineer," of New York, Mr. A. J. Sweet, 
after enumerating the requirements of street 
lighting, as set out above, describes à new 
combination diffusing and reflecting unit for 
use with a tungsten lamp. The construction 
of this unit is shown in Fig. 8 herewith. It 
consists essentially of a Holophane prismatic 
reflector surrounded by an outside opal enve- 
lope, the two being held together by a suitable metal holder. The 
primary function of the opal envelope is to protect the reflector 
prisms from dirt deposit which, in the presence of the mositure 
incident to out-of-door service, would cut down the reflecting effi- 
ciency of the prisms. A metal env elope might, of course, be used 
to accomplish the same purpose, but it is considered desirable that 
the unit be visible by night, both on account of artistic considera- 
tions and in order to afford a marked effect along the course of the 
street. 

When used with the standard multiple lamp this unit, the author 
claims, gives a materially lower degree of glare than any other unit 
of equal illuminating power with which he is acquainted. The 
several large manufacturers of tungsten lamps are now seeking to 
develop a special series lamp, and when this has been satisfactorily 
worked out it is believed that a street lighting unit giv ing complete 
absence of glare will be produced. 

The curves of distribution of the present unit are shown in Figs. 
9 and 10. Its appearance in service in connection with a modern 
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ENERGY CONSUMPTION ON TRAMWAYS. 


An examination of the statistical records of electric 
tramways for the past year, together with the reports of 
the general managers of the undertakings, shows that in 
several cases economies have been found possible in the 
consumption of electrical energy, apart from any saving 
due to lower charges being made for current supplied by 
the electricity departments. А short time ago it was 
the general experience that the number of units ured рег 
car-mile had a tendency to increase—in many cases owing 
to the use of heavier cars with top covers and to the 
growth of traftic—but of recent years, owing to the dis- 
appointing financial returns shown by many undertakings, 
considerable attention has bcen paid to checking any such 
tendency and to reducing the working expenses generally 
of tramways. This has led to acareful scrutiny of all items of 
expense; and on that account efforts have frequently been 
concentrated on obtaining a lower charge for the electrical 
energy purchased. In some instances, undoubtedly, a 
lower charge is justified, and it would tend to harmonious 
working if it were possible to agree upon a uniform method 
of calculating the charge for energy. Though, if the true 
cost of generating the electrical energy is to fort the sole 
basis of calculation, together with the respective capital 
charges, as has already been arranged by some electricity 


and tramway committees, this to some extent ignores the 
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consumption and the saving obtained by the use of 


energetically pleading, namely, the character and intensity | meters. In fact, the experience at Aberdeen and South 


of the demand. 
Tn the case of a large undertaking a small reduction in 
the price per unit at which current is purchased means a 


Shields is typical of the results achieved elsewhere, and 
emphasises the importance of keeping records of this kind. 
Although during the last year or two much greater 


considerable sum when reckoned on the total number of | interest has been taken in the advantages to be derived 


units used; but it must not be forgotten that equally 
satisfactory results can be obtained by even small 
economies in the energy consumed per car. In this con- 
nection, encouraging results have been obtained in this 
country, as well as abroad, by instructing the motor- 
men in the handling of their cars in a more careful manner 
and by installing meters so that а complete check can 
be obtained on the energy consumption of individual 
cars. To Mr. В. S. PILCHER, general manager of the 
Aberdeen Corporation Tramways, belongs the credit of 
being one of the first to appreciate the benefits likely to 
accrue from systematic instruction of the motormen. In 
a Paper read last year before the Municipal Tramways 
Association, Mr. PILCHER called attention to this sub- 
ject, and further particulars of the results achieved at 
Aberdeen are contained in his annual report, for the year 
ended May 31st last, on the tramways of that city. А 
curve given in this report shows how the energy consump- 
tion on the Aberdeen tramways steadily increased from 
1:05 units per car-mile in 1903 to a maximum of 1:328 
units in 1906. At that date instruction of the motormen 
was introduced, and was followed by the installation of 
car-meters. The result is that the consumption has now 
decreased to 1:182 units per car-mile, notwithstanding that 
a large proportion of the cars have been fitted with top 
covers during this period. It is interesting to notice that 
Mr. PILCHER believes the minimum point of energy 
consumption has now been reached. It must also not be 
forgotten that a saving over and above that shown in 
energy consumption is obtained where meters have been 
installed, since there is considerably less wear and tear 
upon the gear and equipment of the cars, particularly аз 
regards brake blocks. In fact, the full effects of more 
careful driving are likely to become apparent to a still 
greater extent in the future when the repairs and 
maintenance item is considered. 

Further striking evidence of the saving in energy 
brought about by the employment of meters on tramcars 
is provided in the annual report of Mr. І. E. HARVEY on 
the working of the South Shields Corporation tramway 
undertaking. Up to the end of November last the energy 
used by the cars averaged 1:363 units per car-mile. Meters 
had been installed on all cars by that date, but owing to 
the necessity of the mea having to be trained to economise 
enerzy, and also owing to the exceptional climatic con- 
ditions prevailing, the full effect of the meters did not 
become apparent for the next two months. In February of 
the present year, however, the energy consumption had 
decreased to 1:196 units per car-mile and in March to 
1:188 units, a reduction of about 13 percent. on the figure 
recorded before the installation of the meters. Although, 
of course, it is impossible to compare the energy consump- 
tion on two tramways without full consideration of all 
the particulars of their equipment and operation, it is 
interesting, nevertheless, to notice how these figures 


resemble those at Aberdeen, both as regards energy! 


from recording the energy consumption of each car, as i8 
shown to some extent by the number of meters in use (in 
this connection reference may be made to “The Electrician ” 
Annual Tables of Electric Tramway Undertakings), it is 
rather curious to notice that many of the largest under- 
takings in this country appear to have done very little 
experimenting, or, at any rate, have few, if any, meters in 
use. The most striking instance, of course, is that of the 
London County Council tramways. "lle emergencies of 
London traffic to some extent prevent the motormen from 
exercising that care which would be possible under other 
conditions ; nevertheless, there would certainly seem to be 
a need for recording the energy consumption, since it is 
noticeable that “coasting” is rarely practised by the 
motormen. On the other hand, if we turn to Continental 
tramways it will be found that extensive experience has 
been gained for some years on most of the important 
undertakings, and the subject has been carefully investi- 
vated by the Union Internationale de Tramways et de 
Chemins de Fer d'Intérét Local. At the Congress of this 
Society at Brussels during the present month two reports 
on car meters were submitted; the first by Mr. Barres, 
general manager of the Frankfort-on-Main Corporation 
Tramways, and the other by Mr. Bouton, of the East Paris 
Tramway Co. Elsewhere in the present issue we give an 
abstract of Mr. Barres’ report, and we hope to give an 
abstract of Mr. BouTon’s report in a subsequent. issue. 
Both of these reports should prove very valuable to English 
tramway managers. It will be remembered that at previous 
congresses reports have been presented by Messrs. Отто 
and ВАТТЕЗ, and it was owing to the desirability of col- 
lecting further information and reaching, if possible, final 
conclusions that the present reports have been prepared. 
Mr. Barres reports that watt-hour, ampere-hour and the 
clock type of meter appear to be giving satisfactory results, 
but the clock type is generally preferred. Mr. Bouton is 
in favour of the ampere-hour type under the following 
conditions :—where a bonus systeijis under consideration, 
where it is difficult to supervise drivers, wherever stops 
are frequent, cars are heavy, curves are numerous, gradients 
steep and current is expensive. Under other circum- 
stances the use of time meters is recommended, except in 
the case of small undertakings. It is worth noting that 
the subject is also being considered in America, and the 
abstract of a Paper by Mr. Н. St. C. PUTNAM, which is given 
on another page, should prove of interest to engineers. In 
fact, a wealth of information is now available, and it is 
noteworthy that it practically all points to the importance 
of recording and checking the energy consumption of 
individual cars. 

Reverting, in conclusion, to practice in this country, 
most tramway managers now appreciate the value of 
diagrams for conveying at а glance information which 
would otherwise be buried in a mass of statistics, and 
they frequently attach to their annual reports diagrams 
showing the trattic, receipts, etc, throughout the year. 
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Some of the clearest and most interesting diagrams of this 
nature that we have seen are included by Mr. W. M. 
ROGERSON in his annual report on the progress of the 
Halifax Corporation Tramways; and we may mention, as 
one of the most interesting, the diagram illustrating the 
weekly consumption of electrical energv per car-mile. 
The variation of this item throughout the year, especially 
when the records for several years are included on the 
same diagram, is certainly most instructive. This varia- 
tion is, of course, to some extent affected by the traffic 
peculiarities of each particular town. In the case of 
Halifax we notice that the curve for the past year lies 
considerably below those of the previous two years, the 
minimum consumption, viz., 1°74 units per car-mile, being 
recorded during three consecutive weeks in September, 
1909, and the maximum of 2:05 units being reached early 
in April, 1909—the week preceding Easter. The average 
consumption throughout the twelve months was 1:87 
units per car-mile, compared with 1:97 units in the 
previous year. In this connection, it must be remembered 
that the conditions at Halifax are unusual, owing to the 
hilly nature of the town. The publication of figures of 
this kind, however, cannot fail to be appreciated by other 
managers and by electrical engineers in particular. 


REVIEWS. 


(Copies of the andermentioned works oan be had from THE ELECTRICIAN Office, post 
ee, on receipt of published price, adding 84. for books published under а. Add 
10 per cent. for abroad or for foreign books.) 


DOE 
Telephonology. By Н. В. Vay DEVENTER. 
ook Co.) Рр. хи. +586. 17s. 6d. net. 
This book is divided into 16 chapters, and contains 586 pages 
of closely printed matter and 682 illustrations. The matter is 
not very well arranged, descriptions of apparatus, systems, 
clearing of faults and instructions for makeshift apparatus 
being crowded into the same chapter. The illustrations are 
frequently too small and the diagrams involved. There is no 
description of the subiect under the illustration (only a figure 
number), and this necessitates frequent reference to the text. 
There is a great mass of useful information, however, and many 
examples regarding what may be called general telephony ; but 
the book does not deal fully with the later developments and 
does not deal with private branch exchanges, transmission or 
loaded lines. Chapter I. deals with theory. Then follows a 
chapter which is devoted to signalling equipment. This con- 
tains a good deal of really practical information. The author 
first deals with the action of polarised bells and magneto gene- 
rators, explaining their theory very clearly. He then sets out 
the advantages of the bridging, as compared with the series, 
system when a number of instruments are joined on onc line, 
and shows how the self-induction of tbe ringer coils, which in 
the latter system is a serious drawback, becomes an advantage 
in the bridging svstem. He also discusses the design of series 
and bridging ringer coils, and furnishes some excellent data in 
the form of graphic curves bearing on the winding of coils. The 
curves, ate, however, all worked out to B. & 5. gauge. 

The author rightly criticises the usual method of rating 
generators—that is, in terms of the resistance through which 
thev will ring a bell, without quoting also the resistance of the 
bell used. He then explains his own method, which also 
brings in a debateable point—for example, he states on p. 43 
that a good bridging generator should ring à 1,600 bell when 
shunted with a resistance of 40 ohms through a resistance of 
2.000 in series with the generator. This is hardly consistent 
with the author's previous statement, as he does not mention 
whether a commercial ring 1з intended or the faintest tinkle. 
The only reallv satisfactory method is to measure the current 


(London : McGraw-Hill 


which will give a commercial ring on the particular bell used, 
and then adjust the shunt until the required current is given 
through the ringer. The figures given for the output of gene- 
rators must be considerably in advance of English practice if 
correct, as the reviewer has yet to find a three-bar generator 
that will give an open circuit voltage of 65 to 90 and an output 
of 150 to 200 milliamperes at 750 revs. per min. The same 
remark applies to the four-bar; the figures given for the five- 
bar are rather nearer the mark. 

А novel type of ringer is described on p. 37, termed the 
Schwarze bell, which should have many useful applications. 
Оп pp. 38 and 39 the author shows that a large number of 
magnets does not necessarily mean a more powerful generator ; 
an instance is given to show that a four-magnet generator may 
be considerably more powerful than a five-magnet. Another 


point he emphasises is the importance of the air-gap between 


the pole-pieces and the armature being as small as possible. 
This statement should be qualified, as experience teaches that 
if the clearance is too fine, directly the slightest wear takes 


place in the bearings the armature knocks badly. Another 
point is that the closer the armature is to the pole-pieces the 
greater the demagnetising action upon the magnets, thus ге- 
ducing the output of the generator. 


Chapter ПІ. is devoted to Talking Equipment—i.., re- 
ceivers, transmitters and induction coils. Оп р. 50 the author 
negatives the idea that the receiver which will lift the heaviest 
weight is the best, an idea which dies very hard. Several 
illustrations of reallv well-designed receivers are given, together 
with a rough method of testing receivers. On pp. 57 and 58 is 
described a method of making a revolution counter from 4 
cheap alarm clock, of which novelty is the sole recommendation. 
He then deals with transmitters, all save one being of the solid 
back variety, and gives excellent illustrations of some of the 
latest American productions. | 

On рр. 97, 98 and 99 (Chapter ТУ.) a description is given of 
the different types of lightning arresters and their action. 
Chapter V. is devoted to magneto switchboards, starting with 
a description of the origin of the simplest switchboard circutt, 
followed by different types of indicators both manually and 
automatically restored. Some of the types shown seem almost 
super-refined, but serve to illustrate the ingenuity which has 
been expended upon this tvpe of apparatus. А novel type 
of combined jack and indicator is illustrated, which also auto- 
matically rings the wanted subscriber when the plug is pushed 
home. A new local bell circuit is shown on p. 118, and has 
many advantages. | 

Chapter VI. deals with selective and lock-out systems. This 
chapter is especially interesting because although most of the 
systems shown will never be used in England, it illustrates to 
what a high standard party line apparatus has attained in 
America, as exemplified by the descriptions of the Leich, Baird 
and Homer Roberts systems. Explicit instructions are gtven 
to overcome any troubles which would be hkely to occur in 
installing the different systems. | 

Chapter УП. is devoted to batteries. Ап ingenious and 
practical method is described on p. 215 for testing the life of 
batteries under as nearly as possible actual working conditions. 
Some very practical hints are given on the connecting up and 
general care of batteries. The second portion of the chapter 
treats of accumulators. | 

Chapter VIII. describes the testing of telephone parts. and в 
most practical. On p. 250, in describing the action of the 
tuning fork vibrator, we note the following: " This rise of 
current in the working coil R1 causes a rise in voltage at tt 
terminals. This charges the condenser C1 to flow out.” This 
reasoning does not seem quite clear. The method lesen 
of testing receivers is not as good as others in use. A eat 
test for obtaining the external characteristic of a repeating Col 
13 given, and the method mentioned of testing magneto gene 
rators із a practical one. A rather vague description Is giver 
of the secohmmeter, and a standard of self-induction as us 
for the measurement of self-induction. No reference 15 made 


to the latest methods of testing apparatus at telephonic fre 
quencies, 
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Fault localisation is the subject matter of Chapter IX. One 
noticeable feature is that the plug blocks in nearly all the 
American types of instruments are made from circular rod, a 


point which must enter very largely into the cost of such appa- 


ratus, and as there are no drawbacks attached to this method, 
except perhaps its appearance, it seems rather remarkable the 


practice has never been adopted in this country. 


Chapter X. is devoted to measuring instruments and their 


uses, and is especially interesting as demonstrating the possi- 


bility of making any measurements in telephony (direct 
current) with the aid of an ammeter, voltmeter, milliammeter 
and a millivoltmeter. The latter part of this chapter may 
appeal to the amateur electrician, as full working instructions 


are given for making a galvanometer, ammeter and ohmmeter. 
Chapter XI. includes some useful information on p. 350 in 
connection with the W.E. instrument circuit, and the coil used 


in connection therewith. There is also a good description of 


the theory of the W.E. circuit. But no reference is made in 
this chapter to the extended use which is being made of the 
electromagnetic receiver. 

Harmonic party line systems are dealt with in Chapter XII. 
In the instructions great pains are taken to prevent any damage 
being done to their products by lack of skilled attention. 
Every risk down to the smallest detail is treated with the 
greatest respect, no knowledge at all being assumed on the part 
ofthe user. We note a typographical error оп p. 438 under the 
heading, “ How Worn Cells can be Detected,” the word west 
being used instead of wet. 

Chapter XIII. deals with line and cable construction, pro- 
tection, &c. Some useful data in connection with cables are 
given on pp. 498 and 499, and the accuracy of Sir William 
Preece’s K.R. law is reaffirmed. Chapter XIV. is devoted to 
the automatic telephone systems, and explains in a lucid 
manner the possibilities of the Automatic Electric Co.’s system. 
No mention is, however, made of the later developments with 
two wires without earth. 

Chapter XV. deals with systems of simultaneous telegraphy 
and telephony. The information given is especially valuable 
from the fact that the matter of composite working is being 
taken up seriously in England by the various railway com- 
panies. Опе might suggest that a fuller explanation should 
be given of the operation of the phantom circuits. This 
chapter gives one the impression that the author is in a great 
hurry to get the book finished. 

Chapter XVI. deals with wireless telephony, and is interest- 
ing as showing the probable lines along which the wireless 
telephone is likely to be developed, since it deals with a system 
which in 1909 had spoken a distance of 40 miles. 

In conclusion, the work throughout is thoroughly practical, 
and should be welcomed asa valuable aid to telephone literature. 
One only regrets that private branch exchange boards are 
practically ignored. However, much valuable information is 
given which the reviewer has not seen in any previous Eo P 


Theorie der Krafteplane. Ву Н. Е. TiwERpiNG. (Leipzig: B. С. 
2- 


Teubner. Рр. vi.+99. М.2:60. 

Since Rankine published in the “ Philosophical Magazine ” 
for 1864 his Paper on the “ Principle of the Equilibrium of 
Polyhedral Frames ” considerable advances and improvements 
in graphical methods of solving difficult statical problems have 
been made. These methods are in everyday use in practical 
engineering, and so a working knowledge of them is indis- 
pensable to the student. Unfortunately, some of the treatises 
on the subject fail to give satisfactory proofs of the fundamental 
theorems. Sometimes even obscure statements made 1n the 
original Papers are slavishly reproduced, whilst difficult steps 
in the proof are omitted. This leads students either to take 
the theorems for granted or to expend an excessive amount of 
time trying to clear up the difficulties. To all who have ex- 
perienced these difficultics we can recommend this book. 
Within a hundred pages Mr. Timerding gives a helpful intro- 
duction to the theory of graphical statics. Не very properly 
supposes that the reader wants a logical exposition of the sub- 
ject, and that he possesses a good working knowledge of 
analytical statics. А. В. 


Die Vektoranalysis nnd Ihre Anwendung in der Theoretischen 
Physik. By Dr. W. v. Iuvarowsxy. Part П. (Leipzig: В. С. 


Teubner.) Рр. іу. +125. М.2:60. 

In the second part of this book Dr. Ignatowsky applies the 
mathematical results obtained in the first part. He shows that 
they can be usefully employed in proving the fundamental 
theorems in rigid dynamics, elastic solids, hydrodynamics, 
electrostatics and electrodynamics. The proofs given will 
satisfy even the most exacting of physicists. Both the Max- 
well-Hertzian and the Lorentz forms of the general equations 
of electrodynamics are obtained, and it is instructive to note 
the differences in the results obtained on the wave and electron 
theory. Dr. Ignatowsky is to be congratulated on the 
thoroughness with which he has done his work. A. R. 


POWER ECONOMY IN ELECTRIC RAILWAY 
OPERATION.* 


BY H. ST. CLAIR PUTNAM. 


Summary.—The author describes some tests made on the Manhattan 
Elevated Division of the Interborough Rapid Transit Co., New York, 
in which a clock was used to record the amount of coasting in the opera- 
tion of trains, the object being to obtain from the motormen a better 
manipulation of the trains and a greater economy in power con- 
sumption. 


The clock used in these tests on the Manhattan Railway consists 
of a clock mechanism manufactured for factory and office use for 
recording the time of employés: To the balance wheel escapement a 
braking device has been added, as shown in Fig. 1, which is lifted free 
from the balance wheel by an electromagnet that is energised 


Fic. 1.—DrTAiLS oF CLOCK MECHANISM, 


only during the coasting of the train. This permits the clock to 
record the coasting time only. Each motorman is provided with 
an individual key which he inserts on taking charge of the train and 
again on leaving. The turning of this key records the motorman's 
number or initials and the time as shown by the clock mechanism ; 
the difference in the time between the two records made by tho key 
representing the total time of coasting during his run. The slip 
record is torn off by the motorman and handed to the proper official. 
This is checked up with his running time, and the motorman is rated 
according to the percentage that the coasting time is of the total 
time of his run, due allowance being made for variation from the 
schedule. His individual rating is based upon the average results 
of a week or month as may be selected. The electric circuits con- 
trolling the clock are interlocked with the master controller and the 
brake mechanism and arranged so that the coasting clock will start 
only after the two actions of turning the power on and then off. The 
connections used are shown in Fig. 2. The operation of the clock is 
stopped as soon as the air brakes are operated and the brake cylinder 
has started to move to the braking position. If, for any reason, after 
the brakes are applied, the air is released and additional coasting 
obtained before the train stops, this additional coasting is lost from 
the amount of coasting recorded unless power is again applied. This 
is not an important factor in normal operation as the actual amount 
of coasting of this character is small. 

While the principles involved in the use of speed time curve 
calculations in electric operation are well understood, for the purpose 
of making clear the economies in power consumption that can be 
realised from the better operation of trains, which it is the object 


of this clock to encourage, the author discusses briefly the various 


factors entering into electric operation. 


* Abstract of а Paper read before the American Institute of Electrical 
Engineers. 
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‚ Accéleration.—The rapid acceletation of trains, providing the 


schedule speed is unchanged, results in an important saving of power 
for two reasons, first, the maximum speed reached is less with a high 


Ld »* 


acceleration, and, consequently, the train resistance is-somiewhat 
less; second, and of much greater importance, is the fact that with 
à high rate of acceleration, the speed at the start of braking is less 
than with a lower rate, and, consequently, the energy absorbed and 
lost in braking | | 
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Fic. 2.—CrLock Connections. 


The equipment provided naturally limits the permissible rate of 
acceleration, but within such limitations, a quick acceleration is one 
of the most feasible methods of saving power in such service as exists 
on the Manhattan Railway. In Fig. 3 is shown the percentage 
increase in coasting time resulting from the increase in the rate of 
acceleration from 0-9 mile per hour per second to 2 miles per hour 
per second, and the resulting decrease in power consumption, based 
upon an average run on the Second Avenue line. | In the tests on the 
entire Manhattan system conducted on March 22, 1910, the accelera- 
tion of different motormen was found to vary from 0-9 miles per hour 
per second to 1-47 miles per hour per second. Providing other 
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Fic. 3.—INFLUENCE OF ACCELERATION, 


factors of train operation remain the same (that is, the braking, 
running time and time of stop) the increase in the rate of acceleration 
from 0-0 to 1-47 miles per hour per second will result in an increase in 
the coasting time of 40-5 per cent. of the total time, and a saving of 
36 per cent. in energy consumption. А motorman on the Manhattan 
system on full runs will average about 600 car-miles per day, and the 
power used at the car with slower acceleration will approximate 
2.32 kw.-hours per car-mile. As between these two motormen, 
therefore, providing the scheduled speed is maintained, the motor- 


(THE ELECTRICIAN, SEPTEMBER 30, 1910. 


man who арманда oy rate of 0-9 mil 
r second will waste during t ) .-hours at the 
^ per cent. efficiency to the power house, this I 
In practice the full saving of power resulting from better a 
is not realised, owing usually to the better running time mad 
good operator. This results frequently in his having to wait 
train ahead and by so doing, a large part of the saving in power wh 
should follow his good operation is lost. The use of this clock sho 
result, however, in a material increase in coasting time un 
circumstances, with a resulting saving in power. v FT 
Series Running.—In Fig. 4, the effect of series running upon t 
percentage of coasting obtained and the resulting power consump 
tion is shown. It will be noticed that an increase in the percentag 
of coasting obtained by reducing the amount of series unning d. | 
not effect a corresponding saving in power, This is due to the fact 
that while the total time during which power is applied is incressed 
and the time of coasting reduced by holding the contro le n the ful 
з 6% | — M 


соо B 
EA E- О 
am rc 


6-CAR TRAIN-4 MOTOR CARS-154 TONS 
VG. BRAKING RATE 1.75 MILES PER HR. Е 
STATION STOP-14 SEC. 


| іл 


Fis. 4.—INrLUENCE OF SERIES RUNNING. 


serics position, say for four or five seconds, the actual power M 
remains practically the same because the additional power requir 
on account of the longer time of power application is offset in 
measure, if not entirely, by the saving in rheostat losses owing tot 
reduced time that the rheostat is ia circuit in passing to full multij 
This is shown in Fig. 5, which has been used in calculating the 
results plotted in Fig. 4. А limited amount of series running, thers 
fore, is not objectionable, and under certain conditions itis better to 

run in series for a short time than to pass to the multiple position, 
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especially where power is cut off almost immediately al 
multiple position is reached as under certain conditions in в 
ing a station. The decrease in coasting time ting 
moderate amount of series running does not therefore n 
represent an increase in power consumption, unless the ser 
has been excessive, In this respect the coasting di 
misleading results; but as under normal conditi 
occasion for running in series, except. яша cu 
thus introduced into the record is not important. _ 
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Braking.—A high rate of braking results in a reduction in power 
consumption for reasons similar to those existing as te the rate of 
acceleration. ft petthits the power to be cut off at an earlier point, a 
longer time of coasting іпїтофиеей, power otherwise wasted їп the 
brakes to be recovered and the train brow#ht to a quick stop. Perfee- 
tion in braking is much more diffieult of attainment than acceleration, 
as the train must be stopped at the station within a space limited to a 
few feet. Many motormen, therefore, opetate on the side of safety 
and feel theit way into stations, with a resulting material increase in 
the power used if schedules are maintained. 
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Fic. 6.—INFLUENCE OF BRAKING. 


In Fig. 6 is shown the percentage of power saved on account of 
the increased percentage of coasting introduced ‘by increasing the 
rate of braking from 1 mile to 2-25 miles per hour per second. These 
limits are frequently found in the operation of Manhattan trains. 


Station Stops.—In Fig. 7 is shown the influence of the station 
stop. On the Second Avenue line, the average run is 0:335 mile 
and the maximum possible stop with the maintenance of the schedule, 
and with no coasting, is 16-2 seconds, assuming an average run as 
typical, which is substantially correct for the purposes of the present 
discussion. 

Coasting.—The amount of coesting which а motorman can obtain 
and still maintain his schedule is obviously the result of the factors 
of operation above discussed. The ideal amount of coasting will 
result from the observance of all these factors. The theoretical 
coasting as shown on the typical curve is 27-5 per cent. of the total 
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Fic. 7.— INFLUENCE or STATION STOP. 


time including stops. It has been shown in the above discussion 
that it is possible to obtain this amount of coasting and even to 
exceed it by changes in operation which are entirely within the range 
of practicability. 

Power Consumption.—In Fig. 8 the czlculated power required at 
the car, per car-mile, is plotted under different conditions as to 
acceleration. braking and station stops as above discussed, these 
factors being plotted in terms of the resulting percentage of coasting 
obtained. | 


Test Results. —'T'he results of the tests of the coasting clock which | 


have been conducted on the Second Avenue line are plotted in Fig. 9. 
All trains on the Second Avenue line were equipped with coasting 
clocks, and the power supplied to the section between 127th-street 
and Canal.street was metered by direct-current integrating watt- 
meters on the sub-station feeders. Corrections have been made for 
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heaters and light, and the wattmeter readings éorreéted in accordance 
with frequent calibrations. On account of the corrections that have 
to be made for heaters, light, eontrol and auxiliaries, the results 
obtained are nevessarily approximate. Under these circumstances, 
therefore, the records are remarkably consistent and show graphically 
the material improvement in coasting whieh has resulted from the 
use of the coasting elock, and also the reduction ih the power required 
fot the operation of the cars. 

These test results are plotted in further diagrams in the Paper, and 
ate shown to agree very closely with the calculated curves given 
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above. The important feature is that on the Second Avenue line 
the increase in the time of coasting from 10 per cent., as it was prior 
to the installation of the clocks, to 38 per cent. following such installa- 
tion resulted in a saving of 25 per cent. in the power required for 
traction. 

The author gives statistics and “ running charts " of а large number 
of tests carried out on various lines of the Company. These tests 
bring out strongly that any system of rewards based upon coasting 
time should include a penalty for overrunning the scheduled time. 


AVERAGE 
RUNNING TIME 
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з 5* Ш 
WEEKS ENDING 
Fie. 9.—Coastinc CLOCK TEsts on SECOND AVENUE LINT, 127TH 

STREET TO CANAL-STREET, OCTOBER 30 TO DECEMBER 11, BEFORE 
CLOCK INSTALLATION; DECEMBER 18 to APRIL 2, AFTER CLOCK 
INSTALLATION. 


The various factors that enter into the operation of the train have 
been analysed with a view to determine which isthe preferable ele- 
ment to measure. The choice practically narrows down to the 


measurement of either the power input by wattmeter or time of 


application by means of a clock arrangement, or the measurement 
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of the time of coasting. The author thinks it has been made clear 
that whatever good results are obtained from the better operation 
of the train by the motormen can only result in the saving in power 
through the increase in the coasting time. Coasting is the recovery 
of power already used, and hence is the key to the problem. The 
coasting clock, therefore, gives a direet measure of the power 
recovered by the motormen, and as this recovery can also only be 
made by cutting off the power application sooner, it is believed that 
it is the most effective element in train operation to measure. At the 
same time it concentrates the motorman's attention on that element 
of operation which is the direct reason for the saving in power which 
results from changes in the methods employed as to the other factors 
of operation. 


eT EC OELEED 


THE TEMPERATURE COEFFICIENT OF RESISTANCE 
OF COPPER.* 


BY J. H. DELLINGER. 


The values in common use for the temperature coefficient of copper 
vary from ао = 0:00398 to 0-00445, or d= 0:00369 to 0-00409 (ag and 
a,, are defined respectively by the equations : R,— К, (1 af), and 
R,— Ri (1 + a; [t-20]). і which t—any temperature Centigrade, and 


R, В... К, = resistance respectively at O°C., at 20°C. and at t°C.). 
The differences in these various values assumed as standard may be 
considered to be due either to errors of the measurements made in 
establishing them or to differences in the temperature coefficients 
of different samples of copper. In either case, accurate results cannot 
be expected when one of these values is taken as fixed and used for all 
samples. That this fact is not recognised is shown by the common 
practice of assuming that the temperature coefficient is the same for 
different samples of copper, while the conductivity is usually measured. 
It was accordingly considered of importance to determine whether 
the temperature cocfticient of different samples does vary, and also 
to tind whether there is any simple relation between the conductivity 
and the temperature coefficient. 

This investigation has shown that there are variations of the tem- 
perature coefticient, and that to a fair accuracy the relation of con- 
ductivity to temperature coefficient is a simple proportionality. Thus, 
annealing is known to increase the conductivity of hard-drawn wire ; 
it was found that annealing increases the temperature coefficient by 
an exactly proportionate amount. Samples varying in the amount 
of chemical impurities are known to vary in conductivity ; it was 
found that the temperature coefficient was substantially proportional 
to the conductivity. 

Samples were investigated from 14 of the most important copper 
refiners and wire manufacturers in the U.S.A., Germany. France апа 
Austria. The range of conductivity of the samples covered thoroughly 
the range of the copper furnished to the electrical industry. The 
experimental work was carried out with wires, most of which were 
No. 12 В. & S. gauge about 120 ст. long. The resistivity and per- 
centage conductivity were computed from measurements of the 


length, mass and resistance. ‘The resistivity is given in “ ohms per 


metre-gramme " by multiplying the resistance per metre by the mass 
per metre, The “per cent. conductivity " is calculated on the 
assumption that 100 per cent. conductivity corresponds to the arhi- 
trary standerd resistivity of 0-153022 ohm per metre-gramme at 20°C. 
The resistance mezsurements were made in a specially designed appa- 
ratus, by tke Themson bridge method. Temperatures were mea- 


sured with o mercury-in-glass thermometer. ‘The accuracy of the 
resulting conductivity values is estimeted as within 0-03 per cent., 
end of the temperzture coefficient. values within 0-000004, or 0-1 per 

Го gn accuracy of 0-2 per cent., the temperature coefficient 
was found to Бе linear Letween 10°C. and 100°С. The results of the 
U on the separate samples are given in a table in the 
Peper, the meen value of С for 37 samples being 0-003938,‘the greatest 


cent. 


deviation from the mean being 0-000018. 
rhe effect of bending and winding of wires was also investigated. 


Any distortion of an annealed wire is known to produce local harden- 
ing and increase of resistance. 


to the change of resistivity. 


changed practically not at all. 


bs winding on a machine or instrument as it was before. 
ту, if a measurement has been n 


* Abstract, from the B roug 


іл th» Bull:tin of th» Bureau of Standards. 


per aie It was found that much the greater 
part of this increase was due to local changes of cross-section and not 
п. vi This was shown by the fact that while 
he apperent conductivity decreased, the temperature coefficient 
о | И. This having been established for 
a ds of bending and distortion more severe than those arising in 
C ‘ ; ATO wi j mu fa . : : 

mid Drs it may accordingly be assumed without serious 

vat the temperature coefficient of a copper wire is the same 


Accord- 
a iade of either the conductivity 


al” of the Franklin In-titute, of a Paper 


or the temperature coefficient of the wire before winding, the tem. 
perature coefficient may safely be assumed to be known after winding, 
and may be used in the calculation of temperature rise. | 

The main result of this investigation may be expressed in the form 
of the following practical rule : The 20°C. temperature coefficient of a 
sample of copper is given by multiplying the number expressing the 
per cent. conductivity decimally by 0-00394. The rule can be put 
in a remarkably convenient form for reducing the results of conduc. 
tivity measurements to a standard temperature, viz., the change of 
the resistivity per degree C. of a sample of copper is 0-000598 ohm 
per metre-gramme, or 0-00681 microhm per centimetre cube. The 
last two constants are independent both of the temperature of 
reference and of observation, and also independent of the sample 
of copper. 

The foregoing results indicate that the measurement of conduc- 
tivity may often be replaced by a measurement of the temperature 
coefficient. Four particular cases suggest themselves in which the 
measurement of temperature coefficient has considerable advantage 
over a conductivity measurement: (1) Odd shapes. Unless a uni- 
form sample can be prepared, the determination of conductivity 
directly is hopeless. (2) Short samples, for which the difficulty of 
measurement of the dimensions and the possible uncertainty of the 
current distribution limit the applicability of conductivity measure- 
ment. (3) Wires that have been distorted or bent. As shown above, 
the apparent conductivity of a distorted wire is incorrect, while the 
temperature coefficient is not materially changed. (4) The estima- 
tion of chemical purity, of which the conductivity is a familiar 
criterion. Evidently the temperature coefficient is fully as reliable a 
criterion as the conductivity, and is more generally applicable. and is 
often an easier test to apply than either the conductivity or chemical 
determinations. 
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СОВВЕЗРОМОЕМСЕ. 


THEORY OF THE QUADRANT ELECTROMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Recent correspondence in your columns has made it 
clear that the idea of electrostatic control, as an essential factor 
in the theory of the quadrant electrometer, by no means meets 
with the general acceptance which its utility undoubtedly 
merits. In view of this, I should be glad to kave the oppor- 
tunity of explaining, in the briefest possible manner. kow the 
verv elementary and, within its limits, quite legitimate device 
of resolving the total electrostatic couple acting on an electro- 
meter needle into (1) а deflecting component independent of the 
deflection 6, and (2) a controlling component proportional t 
6, enables a general electrometer formula to be written down, 
if not directly, at any rate with the utmost ease. | 

Let V, denote the potential difference between the pi 
and one pair of quadrants, V; the potential difference npn 
the needle and the other pair of quadrants, and V, the E 
tial difference between the two pairs of quadrants. Then th 
behaviour of an electrometer whose needle is totally ee | 
by the quadrants, ог effectively shielded by them. I P 
mined solely by these quantities, от rather, since У,= | ) o 
bv anv two of them, sav, Vi and V,. Moreover. bot | p 
deflecting and the controlling components of the dm 
couple must be homogeneous quadratic functions of tte 
variables. | 

If the electrometer 1s unsymmetrical, little of import " 
bevond these bare facts can be deduced, either Von 
theorv or on any other, except by invoking the aid of € p 
ment to discover exactly what terms should enter oe Я 
various expressions concerned. But if the Ee ш 
symmetrical, and is so adjusted as always to give pace ad, 
tions in opposite directions when V, and Ve are т. me "n 
then it is possible to lay down the following two cue н 
ditions which must be complied with by the рыш 
controlling couples respectively, these conditions un Е 
consequence of the fact that an electrometer, а À ut 
described, possesses double symmetry n the id he cote 
symmetrical with respect to both the deflecting ап 
trolling forces. 

In the first place, the deflecting couple must и 
main unaltered in magnitude, but must reverse Its 88 ' 


ance 


ust obv1o usly те 
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V, and V, are interchanged. This couple must, therefore, be 
represented by aV,(V, + V.),where a is an instrumental constant. 

Secondly, the coefficient of the total controlling couple— 
that is to say, the factor by which 6 has to be multiplied in 
order to obtain the total controlling couple—must remain un- 
altered, both in magnitude and in sign, when У, and У, are 
interchanged. Now the coefficient of the total controlling 
couple is made up of two parts. One of these, k, relates to 
the mechanical control and is necessarily independent of V, 
and V,. The other relates to the electrostatic control, and, 
being a function of V, and V,, must fulfil the above-stated 
conditions; 16 must therefore be represented by the expression 
bV;?+cV,Vs, where b and с are instrumental constants. The 
total controlling couple is thus (k+6V,?+cV,V,)@, and by 
equating this to the deflecting couple, as just determined, 
we get 

0—. aV.(V, + У») { 

k+bV+cV,V, 

This is the shape which the formula fora symmetrical electro- 
meter with an efficiently shielded needle, and adjusted as 
already described, is bound in general to take. By making 
use of the relation У,=У, — V, we can, of course, transform 16 
in various ways to suit individual tastes; wecan, for example, 
show that, as a particular case, it includes the formula given 
in my letter of August 26th. As it stands, however, it is the 
working formula of the symmetrical electrometer in its most 
general form; and to anyone who cares to acquire even a 
slight familiarity with the point of view here advocated, the 
result can hardly fail to be almost obvious. There is no diff- 
culty in devising methods of determining the several constants 
which enter into this formula; but anyone specially interested 
in the matter will naturally consult the published accounts of 
work doneat the Reichsanstalt on this subject during the past 
few years.—I am, &с.. 


Manchester University, Sept. 19. ROBERT BEATTIE. 
у, Sep 


| TARIFFS AND METAL FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: With regard to vour note in to-day’s issue of THE 
ELECTRICIAN, I see that you incline to the view that И the 
* Telephone ” form of tariff is to be modified, it would be better 
to omit the fixed annual charge, and merely to charge a pre- 
determined number of units per quarter at a higher price, say 
64. per unit, all units т excess being at 14. 

The difficulty in this case would be, as we found in the 
maximum demand system of 8d. and 14., that the consumer 
does not know when he is getting off the 6d. units and on to 
the ld. ones. Practically no consumers ever read their 
meters, although we endeavour to get them to do so. When the 
consumer has paid his annual or quarterly charge under the 
“ Telephone " svstem, he then knows that the whole of his 
units supplied are at 1d. each. 

You are perfectly correct in saying that the fixed number 
of units can be easily determined, but the question of tariff 
must be looked at from the consumer's point of view, and the 
fact remains that he does not know whether he 1з using at a 
given time 6d. or 14. units.—I am, &c., 

St. Marylebone, Sept. 23. А. HUGH SEABROOK. 

[Undoubtedly these questions must be looked at from the 
consumer’s point of view, and probably neglect of this pre- 
caution falsified the hopes of those who originally favoured the 
maximum demand system. We do not think, however, that 
the consumer would have any difficulty in appreciating a 
tariff in which a predetermined number of units were charged 
at a higher price. If, for example, the first 30 units in a 
quarter were charged at 6d., the consumer would know that 
he would have to pay 15s. before getting on to the penny rate. 
It might, of course, be a stipulation that the consumer would 
have to pay for this number of units in any case as a minimum, 
though we doubt if this would be the wisest course to adopt. 
It will be seen that the payment of a predetermined number of 
units in this way is much the same as the “ telephone tariff,” 
only that the consumer pays when he has had the units, instead 
of paying toa large extent in advance.—ED. £.] 


MOTOR CAR LIGHTING. 


Where a supply of electricity can be obtained the adoption of 
electric lighting offers so many advantages over the use of other 
illuminants that it is not surprising that efforts have been made to 
bring these advantages within the reach of all vehicles. In the case 
of automobiles, several systems have been introduced in which a 
dynamo is employed; the most recent, and certainly one of the 
most interesting, is that of Messrs. C. A. Vandervell & Co., of Acton, 
London, W. Where a dynamo is used the difficulty, of course, is 
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to obtain an approximately constant output at varying speeds, and 
resistances and cut-outs have usually largely figured in previous 
attempts at a solution of the problem. 

The feature of the “ C. A. V." dynamo car-lighting system of Messrs. 
Vandervell is undoubtedly its simplicity, the output of the generator 
being maintained constant by the magnetic reaction of the armature 
and field magnets. Two shunt-wound poles №, S, and two unwound 
poles N;, S, are provided, as shown in Fig. 1. Commutation takes 
place under №, S, as indicated by the black dots for the conductors 
(the brushes being in a position at right angles to the conductors). 
The effect of this is to cause the armature to have a demagnetising 
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reaction on N, ©, and thus the current does not rise above a certain 
value, and a constant current can be maintained at different speeds. 
At first sight it is difficult to see how satisfactory commutation can 
take place, but we gather that this is rendered possible by the 
redistribution of the flux between the wound and unwound poles as 
this demagnetisation comes into play. A typical output curve of 
one of these generators, showing the exceptional steadiness of the 
current over a very wide range of speed, is shown in Fig. 2. 

~ Any standard winding can be adopted for the armature, but 
Messrs, Vandervell are using a patent winding in which the coils 
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cover an arc of 120 deg., instead of the usual 180 deg. in a two-pole 
machine. 

Accumulators form an essential element in any car-lighting system, 
and thus the use of a dynamo of this kind means that a steady charg- 
ing current is obtained over a wide range of speed. This, of course, 
favours the obtaining of better results, since a smaller battery can be 
carried and the plates have a more satisfactory life. It is also 
particularly interesting to notice that the principle of the “ free 
wheel" has been adopted by Messrs. Vandervell for the armature 
(Fig.3). This had made possible the elimination of cut-outs. Thus, | 
when the driving engine slows down an excessive current is not 
taken from the accumulators (which would otherwise be the case if 
no cut-out were used), but the battery supplies about 1$ amperes to 


\ 


Fic. 3.— ARMATURE AND SPINDLE, SHOWING FREE WHEEL CLUTCH. 


the dynamo, which then runs idly as a motor. It may also be 
mentioned that the capacity of the dynamo is less than that of the 
lamps, во that overcharging of the accumulators is unhkely. During 
the daytime when the dynamo is not supplying the car lights, its 
voltage rises as the battery becomes charged, the current at the same 
time decreasing. When desirable, current from the dynamo is cut off 
by the switch seen at tho extreme left hand end of the row of switches 
in Fig. 4. The remaining switches control the car lights, for which 
metal filament lamps have been adopted of Edison & Swan manu- 
facture. 
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Fig. 4.—SwITCHBOARD, WITH Front OPEN SHOWING CONNECTIONS, 


The dynamos are made to give a pressure of 6 or 12 volts, and a 
fixed output of 5 amperes, the generators of smaller output being 
intended for taxi-cabs. The output curve of such a dynamo is 
shown in Fig. 2 above, and it will be noticed that the generator 
begins to charge the battery at a speed of 600 revs. per min., and at all 
speeds above 1,800 revs. per min. it gives a practically constant out- 

ut. This machine is intended to be geared so as to run at about 1$ 
to double the speed of the engine. Fig. 5 illustrates one of the 
dynamos ready for installation on a car. 
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In most cases it is proposed to fix the dynamo under the bonnet 


and to support it on a small bracket, in which case the dynamo may 


be belt or chain-driven from some revolving part of the engine, or 
it may be gear-driven or coupled direet. 

The wiring of the car is by no means an unimportant detail, and 
particular attention has been paid to this by Messrs. Vandervell. In 
the * C. A.V." patent flexible armoured cable, the conductors, which 
are specially insulated, are protected by a spiral armouring, the latter 


5.—C.A.V. DyNAMO. 
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having no tendency to unwind even if cut. Special Iamp-holders 
and lamps have also been designed, and, in fact, no detail likely to 
add to the efficient operation of the lighting equipment has been 
overlooked. 

As the С.А.У. system of car-lighting appears to be well adapted 
for train lighting, it is not surprising to learn that developments in 
this connection are to be expected. 


peram s erem sss 
(CONTROLLERS FOR ELECTRIC TRACTION. 


As the use of any particular pieoe of apparatus is extended, so its 
design develops. This is particularly true of Mesers. Dick, Kerr & 
Co.’s tramway controllers, which have been in use since the very 
earliest days of electric traction, and have equally been receiving 
over that period improvements tending to make them more efficient 
than they were at first. 

For instance, some years ago a metallic shield blow-out controller 
was introduced, while the use of higher spe:d, top coves and 
magnetic brakes have all caused the adoption of modifications in the 
general design of this equipment. The metallic shield blow-out 15 
still retained in the latest form of Dick-Kerr controller, which we 
illustrate herewith, while further improvements that have beea 
effected are set out in the following paragraphs. 

The main frame of the controller is, as usua!, of cast iron of ample 
strength lined with suitablo insulating material. The cover is of the 
enamelled sheet-iron type, but has been simplified by entirely 
dispensing with hinges and screws, while a simple but effective spring 
catch holds the cover firmly in position. The cover is lined with 
thick asbestos throughout, while mica sheets are provided at places 
opposite where arcs are broken. | 

The latest standard practice is followed as regards the construction 
of the cylinders, segments, fingers, as will be seen from the illustre- 
tion. The contact fingers are provided with renewable copper tips. 
the adjusting screw of the contact fingers being automatically locked 
by a spring, thus obviating. it is claimed. the necessity of locking the 
screw by a lock nut or other device. The segments are made of the 
best hard drawn copper tubing, and all segment tips subject to burn- 
ing are provided with short renewable tips. Wood has been entirely 
eliminated from the construction of the main power barrel, the shaft 
being of square section steel throughout, with mica insulation baked 
thereon. Round this insulation the segment castings are firmly 
clamped. The reversing cylinder is also strongly constructed, having 
а round steel shaft with a mica sleeve insulation, round which в 
fitted the wooden drum carrying the reversing contact plates 
. The notching gear is, it is claimed. made as clear and as positive 
as is possible, consistent with absolute freedom of motion. Ther 
are 15 notches in all on the braking controllers, four for ser 
work, four for parallel and seven on the brake side, The nove 
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feature of the braking type of controller is the combination of the 
brake and power cylinders on the same shaft. This eliminates the 
mechanical device which was previously necessary for throwing over 
a special brake cylinder when passing from the off position on to the 
brake notches; where magnetic braking is utilised to any great 
extent, this is, it is pointed out, a notable improvement, for it ensures 
the braking action being reliable and positive. A separate reversing 
cylinder is provided. This is operated in the usual manner by the 
reversing handle, and the arrangement employed by Messrs. Dick, 
Kerr of interlocking the reversing and power handles is also embodied 
in this design. By this means it is impossible to switch on the power 
until the reversing handle has been removed to the ahead or reverse 
position, while the reversing handles cannot be removed until the 
power handle is brought back to the off position. The reversing 
handle is only removable from the controller in the off position. An 
important modification has been introduced in regard to the power 
handle which is now non-removable from the controller. This is a 
practical point which Messrs. Dick, Kerr feel will be much appreciated 
by those responsible for controller maintenance, as it reduces 
maintenance cost, prevents the power handle from getting damaged 
or lost, while better and more positive operation of the controller is 
assured, and, consequently, there is a lower maintenance cost for the 
fingers and contacts generally. 
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STANDARD Dick-Kerr Two.MoroR CONTROLLER ARRANGED FOR ELECTRIC 
BRAKING. 


A point of practical utility is the arrangement of the motor cut-out 
switch. This consists of a knob projecting through the back of the 
controller at the top, which can only be operated by the reversing 
handle. Turning the knob either upward or downward through 
а quarter of a revolution cuts out either motor, or, in the four-motor 
controller, а pair of motors, the intermediate position leaving both 
or all motors connected. Thus a motorman can, in a few seconds, 
by means of his reversing handle, throw any motor or pair of motors 
In or out if he desires to test them ; this saves any block in traffi:, and 
also obviates the necessity of the motorman meddling with the con- 
troller in any other way. The cut-out switch is also interlocked 
with the reversing cylinder in such à way that it is impossible to 
cut out a motor except when the reversing switch is in the off 
position, and it is impossible to move the reversing switch except 
when the cut-out switch is in an operating position. It is impossible 
therefore for the motorman to make a mistake. In cutting out 
either motor a locking:lever is raised, which prevents the power 
barrel from being moved beyond the last series position. Each motor, 
when running single, will therefore start up as usual on the first series 
notch of the controller, 


NEW ELECTRICAL SHOWROOM IN HACKNEY. 


It was a happy idea of the electrical powers at Hackney to open 
their new showroom at 306, Mare-street, on a Thursday afternoon. 
Thursday afternoon happens to be early closing day in Hackney, во. 
that the attention of many of the matrons of the district, which. 
would doubtless otherwise have been fixed on the goods in the 
drapers' windows, was concentrated on the electrical apparatus on 
view in Mare-strect. So great was the crowd that gathered to see a 
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Fig. 1.—ExTERIOR VIEW or THE NEW SHOWROOM OF THE HACKNEY 
ELECTRICITY SUPPLY DEPARTMENT АТ 306, MARE-STREET. 


laundress at work with an electric iron in one window, and two lady 
lampmakers testing Tantalum lamps for vacuum, voltage and 
mechanical defects in the other, that a sergeant and two members of 
the police force, not to mention a commissionaire, had to be retained 
to keep a way clear for those who wished to obtain further informa- 
tion about the electrica] appliances from the attendants inside the 
showroom. 

Some enterprise of this kind is undoubtedly needed in Hackney, 
for on our way down we noticed a sign which informed all travellers 
on the Great Eastern Railway that ‘‘ Gas is Cheaper than Electricity 
for all Purposes,” It is this sort of general inexactitude that Mr. 


Fic. 2.—INTERIOR VIEW OF THE ELECTRICAL SHOWROOM AT HACKNEY. 


Robinson has to fight against in Hackney, as electrical engineers 
have to elsewhere, and the opening of a showroom should be an 
excellent way of carryingon the campaign. We are pleased to see that 
great stress is being laid on the domesticity of electrical apparatus. 
Radiators and ovens of all types are on view, while on the occasion 
of our visit samples of food which had been cooked by electrical 
means were handed round for inspection. Seeing is believing in such 
cases, and many of the visitors were able to recognise through веуега l 


1038 


THE ELECTRICIAN, SEPTEMBER 30, 1910. 


—————Á— ———————— a ED 


of their :епзез the benefits obtainable by the use of electrical 
cooking appamatus Thcre was no burning or smell. ` 

The showroom is provided with a good stock of fittings and is well 
lighted. The general offices of the undertaking are now on the pre- 
mises, which is a distinct step forward, for the benefits which can be 
derived by the removal of the directing staff from the generating 
station in a remote part of the borough to a situation in the main 
street are not small. 

Hackney have powers to sell electrical fittings and to do wiring, but 
we understand Mr. Robinson proposes to allow this work as far as 
possible to pass through the hands of contractors, which is as it should 
be, in our opinion. 

The accompanying illustrations, which have been kindly lent us by 
Mesers, Siemens Dynamo Works, give exterior and interior views of 
the new showroom. 


TROTTER'S ACCELEROMETER AND GRADIENT 
MEASURER. 


The problem of how best to measure under working conditions 
the acceleration of a moving vehicle has lately become of extreme 
importance, and many attempts have been made to solve it. Some 
of the instruments designed for the purpose have not erred on the 
side of simplicity, while others have been bulky or insensitive. An 
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apparatus which, however, it is claimed, overcomes all these diffi- 
culties has been designed by Mr. А. Р. Trotter, and is now made by 
Messrs. Everett, Edgcumbe & Co. This instrument works on the 
‘spirit level " principle. It possesses great sensitiveness, and is at 
the same time simple and compact enough to be carried in the pocket, 
while it does not easily get out of order. | 

The general appearance of the instrument is shown in the accom- 
panying illustrations. The instrument, which can be calibrated to 
any convenient scale, though the most usual is feet per second per 
second, consists of an accurately shaped glass tube completely filled 
with a special liquid except for a small air bubble, bearing a definite 
relationship to thediameter of the tube. The bubble acts as an index 
and the instrument has only to be placed во that it is at zero when 
the carriage is at rest, and points in the direction in which it is desired 
to measure the accleration. It will then indicate the true accelera- 
tion in this direction and take no account of that in any other. The 
instrument acts on the pendulum principle, the bubble being ** left 
behind" as the vehicle starts, the amount it is “left behind " 


Fic. 3. 


depending, of course. ол the acceleration which is thus measured on 
the scale. The instrument із so constructed (see Fig. 2) that it can 
conveniently be placed on the window ledge of a tramcar, railway 
carriage, or motor car, and another pattern is made having a hinged 
bracket, which is particularly suitable for fixing to the dash board of 
a motor car, and is so arranged that when not required it can be 
swung out of the way (Fig. 1). | 
Should it ever be found that the acceleration or retardation to be 
measured exceeds the limits of the scale, the instrument may be set 
out of level to any required extent, so that, for example, when travell- 
ing along the flat the bubble stands at 4 ft. per second per second ; 
this amount has then to be added to the actual reading when measur- 
ing accelerations, thereby increasing the available range to that 
extent. The instrument can also be successfully used for testing the 
retardation, while the stopping distance when testing brakes can 
easily be determined by a simple calculation, 


‚ handling in transit. 


PAUL'S DIRECT READING THERMO-ELECTRIC 
PYROMETERS, 


In these days of scientific manufacture it is necessary that tem. 
peratures and pressures, volts and amperes, times and seasons shoald 
be known with great accuracy. Certainly not the least important 
of these data is temperature, and among the best instruments for the 


‘determination of high temperatures may certainly be included 


thermo-electric pyrometers. 

Mr. В. W. Paul, of New Southgate, has recently designed а fresh 
series of these instruments which we describe below. 

Such an instrument falls naturally into two parts, the indicator and 
the couple. The indicator in Paul's instruments is a low reading 
moving-coil voltmeter, the circular coil of which is pivoted at the 
centre of a spherical iron core, and carefully balanced so that its posi- 


‚ tion is affected as little as possible by vibration or want of exact krel- 


ling. The pivot works in a finely polished jewel, from which it is 


completely lifted on depressing a plunger projecting through the top 


of the instrument, thus rendering the apparatus proof against rough 
The sensitivity attained allows the use of a 
moving coil of low resistance, in conjunction with a large resistance of 
negligible temperature co-efficient included in the instrument. Any 
error due to change of temperature of the indicator is thus reduced to 


‘a minimum, being less than 1 per cent. for a change of 20°C. The 
. movement of the coil is controlled by a spring, and the index may be 


set to zero, should this be necessary, without opening the instrument, 
an external adjustment being provided for this purpose. The uni. 
pivot principle due to Mr. Paul is specially suitable for use when the 
small forces generated by thermo-couples have to be easily and accu- 
rately measured under workshop conditions, and it entirely, it i5 


voor rur pe EU ELTE 5 


10 
MILLIVOLTS 
PATTERN R. 


TTA 


Fic. 1.—View or Pavr's Ули, Tv»z Direct READING THERMO 
ELECTR!C PyROMETER. 


claimed, eliminates the delicate suspensions previously used, which 
frequently caused trouble by accidental breakage, this necessitating 
the entire readjustment of the apparatus. i 

The indicators are made in two styles ; the wall type (Fig. 1) is best 
suited for industrial work. It is supported by a wall plate from 
which it is readily removable. Notwithstanding its large scale Ib 
occupies but little space, which is a convenience when several instru- 
ments heve to be placed side by side. The case is of cast iron à? 
acts as а screen against external magnetic fields ; it is of handsome 
design, stove enamelled, and relieved with brass fittings. and в per- 
fectly dust-proof. The scale is marked in degrees Centigrade or 
Fahrenheit, and a second scale marked in millivolts renders 1t ро 
sible for an electrician to check the accuracy of the indicator sep* 
rately. А magnifying device, with a movable index, may be fitted 
to this pattern, in combination with a swivel bracket (Fig. 2) which 
allows the operator to set the instrument to face in any desired direc 
tion and also enables him to see, from a distance of 30 ft. or 40ft. 
whether the requisite temperature is being maintained. 

The portable type is foruse where occasional tests of temperature 
have to be made in various situations. It has a horizontal scale, té 
working parts being mounted below an ebonite plate. The whole i 
entirely enclosed in a strong teak case and is fitted with detachable 
lid and strap handle. Each of the standard type indicators has an 
internal resistance of 100 ohms, 90 ohms of which consists ol 
" swamping ”’ resistance. 

Great care has, Mr. Paul informs us, been taken in the selection of 
suitable materials for the thermo-couples and in the design of efi 
cient protecting tubes, in order to ensure maximum durability 22 
constant readings. For the measurement of temperatures betwee! 
600°C. and 1,200°С. pure platinum is used in conjunction with 3 
platinum-iridium alloy. The electrical properties of the ac 
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materials employed have been investigated by the National Physical 
Laboratory. and large batches have been made up in order to secure 
exact reproduction of the results. The junctions are welded elec- 
trically, and a supply of spare wire is coiled on bobbins in the cold 
junction boxes, so that the welded junctions may be readily renewed 
in case of deterioration or damage. 

Protection of the couple is afforded by a renewable steel sheath 
attached to an iron collar on the cold junction box by means of set 
screws, so as to be readily removable ; while a quartz tube protects 
the thermo-couple from the furnace gases. A wrapping of asbestos 
twine separates the quertz from the steel tube, and protects it from 
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Fia. 2.—Maazirviva DEVICE AND SWIVEL BRACELT FOR USE WITH PaUL’s PYROMETER. 


accidental shocks. А small inner tube insulates the two wires. The | 
platinum and platinum-iridium wires are 0-02 in. diameter, and the 
internal resistance of all mounted thermo-couples is brought to а 
total of 5 ohms, which, in conjunction with the care taken to secure 
uniformity of material, renders them, it is claimed, electrically inter- 
changeable. In all mountings the external steel sheath, which is 
easily removed even by an unskilled man, is employed as a safeguard 
against accidental blows. 

Since the readings of the indicator depend on the difference in tem- 
perature between the hot and cold junctions, it is obvious that the 
latter should not be exposed to high temperatures, either by radia- 
tion from the furnace or otherwise. The length of the couple, there- 
fore, must be so chosen that the cold junction box may be at a proper 
distance, say, 18 in., from the wall of the furnace. Since the appa- 
ratus is standardised on the s3sumption that the temperature of the 
cold junction will be 20°С., it is necessary, when the greatest possible 
accuracy is required, to add the cold junction temperature, minus 20, 
to the reading on the scale.. A thermometer may be used to ascer- 
tain this temperature, or a supplementary water-cooled junction may 
be adopted when it is not possible to cut down the temperature of the 
cold junction box within reasonable limits. 

The standard form of cold junction box is provided with two holes 
into which corresponding plugs fixed to the supplementary water- 
cooled junction: may be inserted. By using this attachment, a 
secondary couple is placed in series with, and in opposition to, the 
thermo-couple proper. This junction is immersed in water at a known 
temperature, preferably 20°C., contained in the body of the attach- 
ment, and this water may be casily renewed from time to time as it 
becomes heated. The further ends of the secondary couple reach 
the points іп the cold junction box at which the main couple is con- . 
neeted. Тһе attachment can also be provided with tubes for con- 
necting to the water supply in order that a constant stream of water 
may be maintained. 


ELECTRIC MOTOR SYRENS. 


In some parts of the country, where factories abound, the steam 
hooter has long been in use for signalling the times of starting and 
stopping work, meal-hours, fire alarms, and for other similar uses. 
It also provides a convenient means by which the inhabitants of the 
district may set their clocks. 

As the steam drive is more or less quickly vacating our factories 
in favour of the electric motor, so we may expect the place of the 
steam hooter to be occupied by the electric syren—an apparatus 
quite as capable of doing the work. Messrs. Siemens Bros. & Co. 
have supplied this want, and in the accompanying illustrations are 
shown the apparatus they have designed for the purpose. | 

Fig. 1 shows a small motor syren for signalling purposes. It may 
be used whenever it is necessary to give a specially loud and penetrat- 
ing signal, or where a characteristic sound is desired. It may also be 
fitted with a device for giving sharply defined signals. This device 


consists essentially of an electromagnet with a protecting case 
mounted on the top of the syren; the armature of the electro- 
magnet is connected with a disc which, in its normal position, closes 
the air inlet of the syren. Since the driving motur of the syren is 
connected in series with this eloctromagnet the armature becomes 
attracted immediately the motor is switched on, causing the disc 
to be withdrawn from the air inlet of the syren. Аз soon аз the motor 
is cut off the disc is restored to its normal position by a spring, where- 
upon the syren immediately ceases to sound. By switching in the 
syren for longer or shorter periods, sounds of any desired length may 
be produced. 


wi „= 


Га. 1.—SMALL MOTOR Syren. 


Fig. 2 shows a larger type of syren, which is mounted on a round 
cast-iron base. This is fitted. with a strong galvanised iron weather- 
proof case (Fig. 3) which allows the apparatus to be fitted out-of- 
doors. Another type of signalling device can be used in connection 
with this instrument. Behind the bearing covers of the syren are 
situated discs with radial slots, which, by being opened and closed, 
cause or prevent, respectively, 2 suction of air through the syren 


Fic. 2.—Larce Motor SYREN WITH COVER REMOVED. 


wheel. The discs are coupled with the armature of an electromagnet 
by means of a lever, the electromagnet being connected either in 
series or in parallel with the motor. When switching in the driving 
motor, the magnet is immediately excited and the air inlet opened by 
a movement of the discs. When the motor is cut off, current ceases 


Fic. 3.—Cover FOR LARGE MOTOR Syren. 


to flow through the magnet and a spring moves the discs into their 
original position which causes the sound of the syren to cease 
instantaneously. This device permits of an intermittent signal of 
any desired length and avoids continuously running the motor and 
the consequent waste of energy. | 
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THE “UNICA” ACCUMULATOR SEDIMENT PUMP. 


One of the disadvantages attendant on the use of accumulators is 
the sediment that gathers at the bottom of the cells. Often the only 
efficient way to get rid of this is to take out the plates and strain 
the acid. To overcome this difficulty the ‘‘ Unica ?” sediment pump, 
which we illustrate herewith, is now being supplied by Mr. S. Heilpern, 
of Manchester. 

_ The “ Unica ” pump, which is sold at very moderate prices, will 
soon, it is claimed, pay for itself, as it allows the accumulator owner 
to keep his battery constantly clear of sediment, and therefore saves 
him the great inconvenience and heavy cost of washing out the cells. 
The pumpis madein two sizes and is of guaranteed acid-proof mate- 
rials. It is of simple and compact design. light in weight. easily 
portable and has no stuffing boxes or packings subject to wear and 


“Uxica " ACCUMULATOR SEDIMENT PUMP., 


tear. Size I. will lift 5°28 gallons and size IT. 2:64 gallons per minute 
of lead sediment, &c., from the bottom of the cells without requiring 
the plant to be shut down or the plates to ‘be taken out of their 
receptacles. 

The “ Unica " pump may also be used for filling up the cells with 
acid or distilled water, while by its means acid can be pumped up to 
a great height, the pump being suitable for suction and delivery up 
to 32 ft. 


THE PROPOSED ACTON TRANSFER. 


At the meeting of the Council last week a report was received from 
the deputation appointed in June last to meet the directors of the 
Metropolitan Electric Supply Co., with a view of arranging the best 
terms possible for taking over the electricity undertaking. The 
deputation recommended the Council to accept certain terms, and 
that the common seal of the Council be affixed thereto, for the pur- 
pose of submitting the same to the company. The heads of the pro 
posed agreement were :— | 


Upon Parliamentary powers being obtained (at the expense of the 
company) the Council to transfer to the company the Acton electrical 
undertaking for 42 vears upon the terms of the Company's Act of 1906, 
of the Electric Lighting Acts of 1882 and 1888, and of the heads of the 
agreement. On the execution of the agreement the company to 
deposit £2,500, which sum, when the bill receives Royal assent, to be 
paid to the Council as part consideration for the transfer of the under- 
taking, but if the bill fails to receive Royal assent, to be forthwith 
repaid to the company. 

The consideration for the transfer by the Council to the company (in 
addition to that in par. 2) shall be :— 

(а} А covenant by the company to pay to the Council from time to 
time such sums as will be necessary to enable the Council to pay the 
annual interest and sinking fund charges on the loans contracted for 


their electrical undertaking, subject to the provisions with reped y 
street lighting. i ae 

(b) A covenant by the company, in addition to paying to the Co 
£2,500, that in the event of the net receipts of the жыны үсе зын 
ing in any year to а sum exceeding 10 per cent. of the total capita 
expenditure at the-end of that усаг, the company to make a further 
payment to.the Council of one-half of such excess until the total 
further payments so made shall reach £2,500. The term "net re 
ceipts " to be gross receipts, less the cost of energy at the rate of б 
per kilowatt of maximum load and 4d. per unit, together with all local 
expenses incurred in carrying on the said undertaking. 

(с) A covenant that the company will not charge consumers mor 
than the present charges for an equivalent candle-power and for th 
same hours of using as charged by the Council during the six month 
preceding thedate of the transfer, or (in the alternative) that the profits 
of the undertaking to be divided among the company shall not exceed 
10 per cent. upon the paid-up capital of the undertaking, unless a larger 
dividend be at any time necessary to make up the deficiency of am 
previous dividend, which shall have fallen short of the said yearly rate. 

(d) And if the clear profits of the undertaking in any уеаг amount to 
a larger sum than issufficient to pay 10 per cent. dividend, after making 
up the dividend of any previous ycar, the excess to be applied towards 
reduction of rates of district.- 

With regard to capital expenditure incurred by the Council on street 
lighting, the company to pay the interest and sinking fund charge 
thereon only if and while the Council contract with the company to 
continue to use electricity for street lighting to at least the same extent 
as at present. 

The transfer to provide that if the Council decides to exercise № 
power of repurchase it shall give to the company five years’ notice in 
writing, and during the currency of any such notice if any additional 
capital is required for properly carrying on the undertaking such addi- 
tional capital, if desired by the company, to be provided by the Council 
the company repaying to the Council the interest and depreciation 
charges on same. 

The company to continue to supply energy in bulk to the Counc 
from Jan. 1, 1911, to June 30, 1911, or such further time as may be 
necessary for passing the bill, at present rates. 

On the motion to accept the suggested terms an amendment жа 
moved in favour of asking the deputation to endeavour to secure 
better terms, and after discussion this amendment was carried by Ì1 
votes to 10. Four members were then added to the deputation, 
bringing the number up to 11. 


LEGAL INTELLIGENCE. 


a 
Workmen’s Compensation. 

. At the Birmingham County Court on Friday Judge Amphlett, К.С. 
resumed the hearing of the application by the British Thomson-Houston 
Co. for the review of a memorandum of agreement (filed November, 19) 
for the payment of £1 a week to George Mackenzie, an electrician, of 
Handsworth. Further evidence was given to the effect that Mackenzie 
was unable to undertake any work which would cause him to be on he 
legs for any length of time. It would be surgically impossible for him 
to do the same work now as he did before the accident. 

Judgment reserved. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Governing Body of the Northampton Polytechnic Institute 
invite applications for the post of laboratory demonstrator in the 
electrical engineering and applied physics department. Applicants 
should be qualified to take charge of heat, photometric and electrical 
engineering laboratories. Commencing salary £100 per annum 
Particulars and forms of application (which should be returned by 
Oct. 10) from the principal, Dr. В. Mullineux Walmsley. See м 
advertisement. 

The Committee of Visitors of the County Asylum, Ram. 
Lancs., require an electrical engineer to take charge. under the 
medical superintendent and the clerk of works, of the generating 
plant and wiring at the asylum. Salary £120 per annum. rising (0 
£150, together with house, coal and light. Applications to the 
Medical Superintendent, County Asylum, Rainhill, near Liverpool 
See an advertisement. 

An assistant is wanted in the electrical test-room by the Cambridge 
Scientific Instrument Co. Ltd., Cambridge. See an advertisement. 

An experienced draughtsman is required for c.c. dynamo and 
motor work. Applications to the Manager, Electric Construct" 
Co.. Bushbury Works, Wolverhampton. See an advertisement. 

Cleveland & Durham Electric Power (Ltd.), Hinton’s-building. 
Middlesbrough, require junior electrical engineers with technic 
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training. Commencing salary 10s. à week. Applications to Secre- 
tary. See advertisement. 


- Test-room assistants are required, used to calibrating m.c. and 
em. instruments. See an advertisement. | 


The following appointments on the staff of the Northampton 
Polytechnic Institute (Clerkenwell, London) have recently been 
made :— 

_ Assistant lecturer and demonstrator in the mechanical engineering 
department, Мг. A. B. Morice, B.Se. (Eng.). Mr. Morice was trained at 
Merchant Venturers’ ‘Technical College (now Bristol University), and 
served his apprenticeship with Ferranti Limited, Hollinwood, Lancs. 
Мг. J. S. Norton has been appointed drawing office assistant and assistant 
lecturer in the same department. Mr. Norton spent four years in Messrs. 
Vickers, Sons & Maxim’s works as apprentice, and acted as assistant 
instructor to apprentices’ drawing class. The senior assistant at the 
new generating station is Mr. Angus MacKenzie, who has had considerable 
experience at home and abroad with electrical and gas engine plants. And 
Mr. W. H. Bird, who has been appointed junior assistant, has been 
apprenticed with engineers’ fitter, and has had central station experience. 
The second lecture assistant in the electrical engineering department is 
Mr. F. D. Edwards. 


Mr. Arthur Hale has been appointed second demonstrator in 
chemistry at the Finsbury Technical College. 


Mr. W. S. Templeton, M.A., B.Sc., A.M.I. E.E., has been appointed 
Principal of the Devonport Technical School, in succession to Dr. 
W. M. Varley, who was recently appointed to Swansea. 


Mr. D. P. Roberts, chief electrical engineer, of London, Ontario, 
has been appointed provincial inspector of electrical energy in 
British Columbia. 


Mr. George Nelson, B.Sc. (London. first class honours), A. R.C.S., 
late demonstrator in advanced physios in the Royal College of 
Science, has been appointed assistant lecturer and demonstrator in 
physics at the Technical College, Sunderland. 

Mr. J. С. Potts, of the Bury (Lancs.) municipal electricity works 
staff, has been appointed electrical clerk of works at the new power 
station. 


EDUCATIONAL NOTICES. 


University of Edinburgh.— The next session opens on Oct. 4, In 
the engineering department of the University complete courses of 
instruction are provided in civil, mechanical and electrical engineer- 
ing, qualifying for the degree of B.Sc. in Engineering, and extending 
over а period of three years, Particulars of entrance examination 
scholarships, fees, &c., can be obtained from the Matriculation Office 
of the University. 

University of London, University СоПере.—А course of lectures on 
the '" Design of Continuous Current and Alternating Current Ma- 
chines " will be delivered by Mr. H. M. Hobart on Mondays at 5 p.m., 
beginning Oot. 10. 

Armstrong College, Newcastle-on-Tyne.—The session commenced 
on Sept. 26. There are full courses of instruction in mechanical, 
marine, civil and electrical engineering, naval architecture, mining, 
metallurgy, agriculture, pure science, arts and letters. Particulars 
from the secretary, Мг. F. Н. Pruen. M.A., Armstrong College, 
Newcastle-on-Tyne. 


Finsbury Technical College.— The next session for evening olasses 
(lectures and laboratory work in mechanical and electrical engineer- 
ing, industrial and technical chemistry, &c.), begins on Monday, 
Oct. 3 at 6 p.m. А special course of six lectures on India Rubber 
will be given by Dr. P. Schidrowitz, F.C.S., on Wednesday evenings, 
from 7:30 to 8:30, commencing Oct. 12. The programme may be 
obtained at the College, Leonard-street, Finsbury, or at the head 
office of the City and Guilds of London Institute, Gresham-street, E.C. 


Battersea Polytechnie (London, S.W.).—The day courses at this 
Polytechnic prepare for the B.Sc. degree (in engineering) of the Uni- 
versity of London, and for the Polytechnic diploma in mechanical, 
electrical, civil and constructional engineering. The day courses 
commenced on 22nd inst: and the evening courses on 26th inst. 
Prospectuses from the Secretary. 


Borough Polytechnie Institute.—The new session began on 26th 
inst, There is a four years’ course of instruction in electrical 
engineering, and in electric wiring there is а three years’ course. 
There are day and evening classes, Further particulars and detailed 
syllabus are given in the prospectus, which can be obtained from the 
Principal, Мг. С. Т. Millis. 

The prospectus gives particulars of the work carried on in the Institute. 
Amongst the alterations are the re-arrangement of the electric 
wiring courses, and there are some new classes in mechanical engineering. 
There has been an extension and development of the work in nearly all 
departments. Copies may be obtained from the Principal. 
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Northampton Polyteehnie Institute (London).—Full day courses 
‘in the theory and practice of mechanical and electrical engineering 
and electro-chemistry will commence on Monday, Oct. 3. 

The courses in mechanical engineering include specialisation in auto- 
mobile and aeronautical engincering, and those in clectrical engineering 
include specialisation in radio-telegraphy. The courses include periods 
spent in commercial workshops and extend over four years. They also 
prepare for the degree of B.Sc. in engineering at the University of London. 
There are full and part time courses in all branches of technical optics. 
Particulars as to fees, &c., can be obtained at the Institute, Clerkenwell, 
E.C., or on application to the principal, Dr. R. Mullineux Walmsley. 

South-Western Polytechnic Institute (London, S.W.)—At this 
Institute a complete three years’ course in electrical engineering is 
held during the day, and a four years’ course in the evening. Courses 
of lectures and practical work are given in a number of subjects, 
including elementary, intermediate and advanced electrical engineer- 
ing, electrical design, instruments and lamps, alternating and poly- 
phase currents, wiring and fitting, and the calculus for engineers. 

The evening classes commenced on 26th inst. and the day college opens 
on Oct. 3. The institute is provided with well-equipped electrical, 
mechanical and physical, chemical and metallurgical laboratories, and 
wood and metal workshops, &c.  Particulars from the Secretary, 
Manresa-road, Chelsea, S.W. 

Sir John Cass Technical Institute.—4 course of evening lectures 
and practical work on *‘ Fuel " will be given at this institute during 
the session 1910-11, including one on “ Liquid, Gaseous and Solid 
Fuel," by Mr. J. S. Brame, on Monday evenings, 7-8 p.m., commenc- 
ing Oct. 17; one on '' Fuel Analysis" (and course of laboratory 
work), by Mr. С. О. Bannister, during the summer term on Monday 
evenings, 7-10 p.m., commencing April 24 ; and a course of labora- 
tory work on “ Gas Analysis " in the summer term, by Mr. Chas. A. 
Keane, D.Sc., Ph.D., Е.1.С., on Wednesday evenings, 7-10 p.m., 
commencing April 26. The courses of instruction are arranged to 
meet the requirements of those engaged in chemical and engineering 
works, or who are concerned with the use of fuel for motive power. 
Detailed syllabuses of the courses may be obtained at the offices of 
the institute, Jewry-street, Aldgate, London, К.С., or by letter to 
the Principal. 

Faraday House Special Lectures.—Mr. H. M. Hobart, B.Sc., 
М.1.С.Е., has begun a special course of lectures on “ Electric Rail- 
way Engineering " to the third year students at Faraday House. 
Mr. J. Rennie, M.I. E.E., of the Board of Trade Laboratory, is lectur- 
ing on “ Electrical Measuring Instrumenta," 


| BRITISH NOTES. 
Aldershot.—The mains are to be extended to Queen's-road. 


Association of Chambers of Commerce.—At the autumnal con- 
ferencs last week it was resolved :— 

That sec. 175 of the Companies Consolidation Act, 1908, should be so 
amended as to provide that when a winding-up order had been made 
the court should have power to direct a public examination of the 
directors or other officers of a company, or of any person who had taken 
any part in the promotion or formation of the company or had been a 
director or officer of the company. 

А proposal for the establishment of tribunals of commerce was rejected. 

A resolution was also adopted that the Factory and Workshops Act, 
1901, should be amended so as to provide that in the case of orders 
given by factory inspectors to fence machinery or to provide exhaust or 
other ventilation there should, in case of difference of opinion between 
an inspector and an occupicr, be an appeal to a tribunal composed of 
magistrates, assisted by expert assessors. 

Barking.—The engineer and manager of the electricity department 
(Mr. Henley L. Howard) recently reported on the proposed exten- 
sions of the generating plant. Mr. Howard recommended the instal- 
lation of a 600 н.р. Diesel engine coupled to a compound-wound 
direct-current generator with traction battery, three-phase motor 
generator and necessary switchboards, &c., and also the construction 
of a new engine room at the side of the existing engine room to house 
the new plant. The whole of the recommendations have been 
adopted by the Council. 

Belfast Electrical Exhibition. — A sub-committee of the Tramways 
and Electricity committee, in conjunction with Mr. Т. W. Bloxam, 
A.M.L. E. E.. city electrical engineer, is making arrangements for hold- 
ing an electrical exhibition in the Ulster Hall between Jan. 9 
and 31, 1911. 

Carlisle.—The Rural Council has consented to the proposed ap- 
plication of the Corporation for a provisional order to extend the area 
of supply. 

Church Lighting.—Dr. Chalmers’ Territorial Church, West Port, 
Edinburgh, which has recently been renovated, has been provided 
with an electrio lighting installation. The wiring work, &0.. was 
carried out by Messrs. Platt Bros., and the historic church is now 
brilliantly illuminated by metal filament lamps. 
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East Ham.— Barking Council has asked East Ham for suggestions 
as to a scheme of inter-running between the tramway systems of 
West Ham, East Ham and Barking. 

The engineer and manager (Мг. W. С. Ullmann) is to bring up a report 
at the next meeting of the Electric Light and Tramway committee upon 
the question of providing additional condensing plant at the generating 
station. | 

Fifeshire.—The Road committee of the Kirkcaldy District com- 
mittee have been informed by the Fife Electric Power Co. that they 
intend to erect an electric power cable from Lochgelly to Newton of 
Wemyss. | 

The Road Surveyor pointed out that the proposal of the company was 
to construct overhead lines of bare copper wire on wooden poles. The 
wires would pass over six highways within the district, and it was resolved 
to recommend the District Committee that the cables where they cross or 
pass alongside roads should be placed underground. 

Fire.—A small fire occurred at the works of Messrs. Johnsan & 
Phillips, Charlton, on 26th inst., but only 6 tons of jute and a portion 

of a shed were destroyed. The prompt action of the firm's firemen 
prevented further damage. 

Hereford.—The extensions to the Corn Exchange are to be wired. 

Leicester.— The Electricity committee announce that they have 
decided not to appeal against the injunction granted against the 
Corporation in the proceedings instituted by the Attorney-General, 
at the instance of Mr. C. J. Utley, for an injunction to restrain them 
from oarrying on the electric wiring and fittings department. 


Leigh-on-Sea.— Southend Council have applied to the Board of 
Trade for an order to authorise them to supply current to the Leigh 
Cinematograph Hall. Leigh Council agree to the supply being given. 

Llanelly.—Callender's Cable & Construction Co. has commenced 
the work of laying electric supply cables in this district. 

Listowel (Ireland).— The Council is negotiating with electrical 
firms as to electricity supply. 2 E 

L.C.C. Tramways.—Chelsea Council resolved on Wednesday to 
refuse its consent to the proposal of the Loncon County Council to 
construct tramways in the borough to link u» Kensington and 
Battersea. 

Manchester.—4 special meeting of the Corporation will be held on 
Wednesday to consider a bill to extend the time for completing 
certain authorised tramway lines, &o. 

Manchester and Salford Amalgamation.—The subject of the 
amalgamation of the boroughs of Manchester and Salford is again 
being raised, and a petition, which has already been signed by а 
number of influential ratepayers (including Sir Wm. Mather, I. 
Frankenburg & Sons, the Broughton Copper Co., the Peel-Conner 
Telephone Works, &c.), is to be presented to Salford Corporation in 
fivour of the proposal. 

Mexborough.— An animated discussion arose at last week's meeting 
of the Council on а recommendation of the Highways committee to 
allow the Mexborough & Swinton Tramways Co. to run & motor 
char-a-banc service on the Wath and Denaby roads, 

Mr. J. RowaN thought the application should be considered with the 
question of trackless trolley trams, in connection with which the Council 
had received a communication. The trackless trolley system would give 
an outlet for power from their own electricity undertaking. 

Ultimately the recommendation was rejected Бу 5 votes to 4. 

Municipal Wiring.—The following notifications of intention to sup- 
port the bill of the Municipal Electrical Association to authorise 
municipal wiring, &c., have been received :— | 

Blackburn Corporation will consider the matter further when the bill is 
drafted ; Hounslow Council will give moral support and reconsider the 
question of giving financial aid when the bill is drafted ; and Manchester 
Corporation will give moral support and the question of giving financial 
aid has been deferred for the present. 

National Electrical Manufacturers’ Association.—The half-yearly 
general meeting of the Association will be held at the Midland 
Hotel. Manchester, at 2:30 p.m. Oct. 11. А committee meeting will 

be held at the same place on the same day at 11.30 a.m. | 

Obituary.—We regret to record the death of Mr. George Alexander 
Mason, which took place at Bahia Blanca (Argentina) on Sept. 23 
from typhoid. Deceased, who was only 32 years of age, was in the 
employ of the Buenos Aires & Pacific Railway Co., having gone out 
to Bahia Blanca in January, 1909. His apprenticeship was served 
with Messrs. Crompton & Co., of Chelmsford, and he had also been 
with the B, T.-H. Co. (Rugby), the Brush Co. (Loughborough), and 
the Corporation electricity works, Grimsby. He served for 15 
months with the Corps of Electrical Engineers in the South African 

war, 

We also regrot to record the death of Mr. Edward P. Martin, vice- 
chairman of Messrs, Guest. Keen & Nettlefolds, and a director of the 
South Wales Electrical Power Distribution Co. and other under- 
takings. 


Newcastle-on-Tyne.—In consequence. of the increasing demand for 
electrical energy for power at the works of Messrs. Hawthorn, Leslie 
& Co., at St. Peter’s, some additions have recently been made to the 
plant in the local sub-station of the Newcastle-on-Tyne Electric 
Supply Co. from which these works are supplied. 

The sub-station buildings have been extended, and now consist of three 
transformer chambers (29 ft. by 21 ft. by 14 ft. high). Тһе sub.station 
is used for reducing the pressure from 5,500 volts, at which it is received 
from the generating station, to a pressure of 440 volts. The total 
capacity of the sub-station is now 2,000 H.P., there being three 700 H.P. 
transformers, o'l cooled. The h.t. switchgear is of the Brown. Boveri 
“бга” type, supplied by Messrs. Richardsons, Westgarth & Со, and 
consists of two feeder panels, cach of 2,500 kw. rated capacity at 5,59 
volts, and three transformer panels, each of 1,000 kw. rated capacity, 
while one extension panel is allowed for. The l.t. switchgear is of the 
Reyrolle ironclad type with three transformer panels, each of 1,000 kv. 
at & voltage of 440. 

Olympia Engineering Exhibition.—After the close of this exhibi- 
tion on Monday evening the exhibitors presented the organiser (Mr. 
F. W. Bridges) with a gold card case. 

The chairman of the Council (Capt. Н. Riall Sankey) made the presenta- 
tion and Mr. Bridges acknowledged the gift in suitable terms. 

At a meeting of the exhibitors on the same day a resolution was 
passed expressing entire satisfaction at the manner in which the whole 
of the arrangements have been carried out by Mr. F. W. Bridges, and at 
the successful result of the exhibition. lt was agreed to support a similar 
exhibition, if held, in 1913. 

Overhead Telephone УЛгез.— Аз Croydon Corporation failed in the 
recent arbitration proceedings in the dispute with the Postmaster- 
General in regard to overhead telephone wires in the borough, the 
Council have decided to pay the extra cost of placing the wires under- 
ground in certain cases where unsightly poles would be likely to 

depreciate property. | 

Personal.—Mr. А. S. E. Ackermann, B.Sc., А.М.1.С.Е., has re- 
turned to London after an absence of 10 weeks in the United States. 
where he has been to test and report upon a new engine and to visit 

some of the latest engineering works. 


Presentations.—Hanley Electricity staff have presented a case of 
Loewe pipes and a copy of Dr. J. №. Mellor's “ Higher Mathe- 
шаќіоз " to Mr. С. Н. Yeaman, on his appointment as chief electrical 
engineer of the new County Borough of Stok2-on-Treat. 

Bournemouth Tramways staff have presented a cheque to Mr. 
A. H. Bowles on his marriage. 


Rotherham.—On Tuesday the Council decided to promote a bill 
giving power to provide and run rail-less cars in a number of districts; 
to run motor omnibuses in the borough. and to extend the Wellgate 
tramways, and also additional powers relating to electricity supply. &c. 


Searborough.— The local tramways company notify that they vill 
cease to run the trams during the winter months, commencing Oct. 15. 


Surbiton.— The Board of Trade have appointed Dr. Alex. Russell. 
M.A., M.LE.E., principal of the Electrical, Standardizing. Testing 
and Training Institution, Faraday House, to be an electric inspector 
under the Surbiton Electric Lighting Order. 


Village Lighting.—The public electric lighting of the streets of 
Ainsworth (Lancs.) was inaugurated on Monday. when Mr. Hy. 
Whitehead, chairman of the Parish Council, formally switched on the 
current. The sub-station is located at the Ainsworth Cotton Co. 3 
mill. 


Watford.—A discussion took place at the last meeting of the 
Council upon a proposal to oppose the Herts County Council's bill 
for powers to instal the rail-less traction system through Watford. 
Ultimately it was decided to proceed to next business. The Met- 
ropolitan Electric Tramways (Ltd.) are bearing the whole of the 
expense of sending a deputation from the Council to Berlin and 
Vienna to sce the rail-less system working in those cities. 


West Ham.—12 additional cars of the bogie type are to be pur- 
chased by tender, and application is to be made to the Board of Trade 
for sanction to a loan of £11,000. 

Application was made during the vacation to the L.G. Board for a loan 
of £7,946 for motors and £6,027 for a turbo-alternator, and sanction has 
been received for the raising of these amounts, 

The Electricity committce report that, in connection with the accounta 
of the undertaking to March, 1910, they have decided to write down the 
value of certain stores by £2,800, and have agreed to the appropriation 
of part of the reserve fund to meet the deficiency. The committee also 
report that on a communication from the Borough ‘Treasurer they have 
resolved to ask the Fianace committee to include £18,000 in the next 
half-vear's estimate, being the estimated deficiency on the electricity 
undertaking at March 31, 1911. 

The borough eleetrical engineer (Mr. H. H. Couzens) has reported that 
with regard to the contract for the new turbo-alternator, the contractor 
(the British Westinghouse Со.) had agreed to replace the existing 3,000 kw. 
turbine with one of the Rateau type, ће guarantees being the same 83 
for the new set provisionally ordered. After investigation, Мг. Couzens 
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d ELECTRICITY SUPPLY TABLES AND DATA. 

Ф This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 
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was not satisfied that the contractors could adheʻe to the original 
delivery given for December, and as some of the new supply contracts 
would not commence until after the winter's load, the machine would not 
be required until about July of next year. He, there'o «, recommended 


_ that the existing turbine be replaced with the Rateau n a hine as soon as 


possible, а course whieh the committee agreed to. 
Wigan.—Sanction has been received by the Council to a loan of 
£30,083 for extensions of the electricity undertaking. 


Wireless Telegraph Notes.— An announcement has been made that 
the Marconi Co. have received a message from Mr. Marconi on board 
the ss. '" Prinsipessa Mafalda,” that he has successfully obtained 
wireless messages from Clifden (Ireland) and Glace Bay (Canada) on 
board the ship for distances up to 3.500 miles in broad daylight. A 
kite was employed to support the aerial wire on board the ship. The 
distance compares with the highest former record of 1.750 miles. 

The London correspondent of the Sheffield “ Daily Telegraph " 
discussed in the issue for Sept. 23 the subject of wircless steering of 
war ships. 

Out of 98 days passed at sex by the “ Otranto " (Orient line). the 
vessel was 81 days in wireless communication either with shore 
stations or with other vessels. "The “ Otranto " is fitted with the 
Marconi apparatus, and during а journey out from London was in 
continuous contact with Poldhu for a distance of 1,600 miles. 

The ss. “ Nonsuch," of what is known as the tramp olass of 
steamer, is fitted with wireless telegraphic apparatus on the British 
Radio-te'ezraph Co.’s system, and reports that she was in communi- 
cation with the North Foreland up to 15 miles south of Cape de Gata, 
the south-east point of Spain, and 940 miles distant from the Foreland. 

The chief point of interest in wireless telegraph work at the present 
time із the establishment of effective communication with sub- 
marine vessels, both from the shore and from more or less adjacent 
war ships Important experiments (following those in Torbay) are 
being conducted at Portsmouth and Devonport. 16 is reported that 
continued success follows these experiments. 

Mr. Robert Loraine, besides being one of our leading actors, has 
acquired renown as an aviator, and when he is not crossing the Irish 
Channel, or making other records, he is engaged in wireless telegraph 
experiments which are likely to add to the sum of our knowledge 
as to what is required to secure success in this branch between the 
air and terra firma and the air and ships at sea. Mr. T. Thorne 
Baker, on the staff of the London “ Daily Mail," has designed some 
special apparatus for this purpose, and the British & Colonial Aero- 
plane Co., of Bristol. have designed and manufactured a Farman 
biplane to enable the experimeats to be made under the most favour- 
able conditions. Wireless communication is said to have been 
maintained up to a quarter of a mile in the air, and valuable data 
was collected. 

The importance of isolating wire'ess telegraph stations—z7.e., pro- 
testing them from the curious and the inquisitive—is dawning upon 
the authorities, and a number of the more important stations are 
being protected from ‘‘ outside influences.” 

The first telegram originating in the air was a message received at 
the Eiffel Tower, Paris, from some special apparatus devised by a 
French engineer. This apparatus was taken up in the Clément. 
Bayard airship, and 50 miles from the tower a message was sent by 
M. Sabatier, the engineer-in-chief on board, to his family informing 
them of his imminent arrival. 

Wolverhampton.— An inquiry was recently made into the Council's 
application for sanction to borrow £6,740 for extensions to the refuse 
destructor and power plant at Crown-street. S 

The Town Clerk explained that the proposal was to instal four extra 
cells, two boilers and another forced draughtfan. With these additions 
they would be able to dispose of the town refuse as collected, and they 
Would be able also to supply steam more regularly to the electricity 
department at а time when it was most required. 'That would warrant 
the electricity department in putting down a proper condensing plant, and 
when that was in operation it would effect a saving of about £300 a year. 
The cutput of the works would be increased about 50 per cent. 

Workhouse Lighting.—The L.G. Board have sanctioned a loan of 
£1,160 for the electric lighting of Haslingdea workhouse, repayable 
Within 10 years. 


West Ham Guardians are inviting tenders for wiring the геу; 


receiving homes at Wanstead. 
York.—The city electrical engineer (Мг. J. W. Hame) has been 


authorised to prepare specifications of the additional plant required: 


at the electricity works. 
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COLONIAL AND FOREIGN NOTES. uS 


Argentina.—The “ Review of the River Plate " states that Buenos 
Aires Corporation have been reminded by one of their officials that 
on taking over the undertaking at the end of 60 years from the sign- 
ing of the contract with the Cia Alemaña Transatlantica de Elec- 
trieidad (two years ago) the Corporation may have to pay about 
$100,000,000 for improvements. 

It is expected that the contract with Agar, Cross & Co. (representatives 
of the British Westinghouse Co.) for the electrification of the Mar del Plata 
tramways will shortly be signed. 

The electricity supply works at Salta, formerly owned by Sciior В. 
Garcia, have been acquired by & new local company, with Mr. M. Hen- 


litzka (ex-manager of the Cia Alemaña Transatlantica de Electricidad) аз 


chairman. 

At the Avenida (Buenos Aires) exchange of the United River Plate 
Telephone Co. a central battery switchboard was recently substituted for 
a multiple magneto board. The exchange has 4,000 subscribers. 

Balearic Islands.—It is stated that Don Mariano Gual (Count of 
Ayamans) and Don Alfonso Chopitea have applied for a concession 
for the construction and working of an electric tramway from Саз 
Catalá to Palma station. 

Constantinople. —As reported in our last issue. a convention for 
the supply of electricity in this city has been signed between the 
Ministerof Public Works and representatives of a group composed of 
Hungarian (including Messrs. Ganz & Co.) and French syndicates, 
whose tenders were accepted. The concession is for 50 years. 

Ecuador.—The report of Consul Cartwright on the trade of 
Ecuador for 1909 says the capital and objects of the electric light and 
car company at Guayaquil have been considerably extended during 
the past year. 


The capital is now 1,500,000 sucres (£150,000), all locally subscribed, . 


with power to increase the capital ог to issue debentures. At present 
the electricity is generated by means of steam-driven plant, and the fuel 
principally emploved is crude petroleum from the canton of Santa Elena. 
Arrangements are being made to obtain power by hydraulic turbines 
erected where there is water-power available near Bucay, on the Guaya- 
quil and Quito Railway. The turbines are to be of 3,000 to 4,000 n.r. 
Electrical energy will be conveyed by а cable running about 54 miles 
along the side of the railway, from Bucay to Duran, and thence by cable 
under the river. It is understood that the contract has been given to а 
French firm and that work will shortly be commenced. The company 


supplies electricity to several industrial enterprises in the city, and will: 


eventually be able to do а considerable business in this direction. 


Italy.—The “Sole” (Milan) announces that the Ministry of, 


Public Works have granted a concession for the construction and 
working of an electrie railway from Argegno to Lanzo d'Intelvi, and 
have reported favourably on an application lodged by the Socicta 
Edison for the construction of an extension of the Milan-Affori 
electric tramway, from Affori to Varedo. 


Mexico.—Two contracts have been entered into between the 
Government and the Cia de Tranvias de Mexico for tho construction 
of electric tramways from Ixtapalapa to Puebla (about 100 milex) 
and from Santa Fé to Toluca (about 32 miles), forming extensions 
of the present electric system of Mexieo City. The company is of 
Canadian origin, and the address is Indianilla, Mexico, D.F. 

South Africa.—The Uitenhage (Cape Colony) electricity supply 
was formerly inaugurated on Aug. 25. 

Cradock Municipality have decided to adopt electric lighting. 

The message rate system of charging for telephone facilities in the 
Transvaal is said to have been a success, and has enabled a reduction cf 
rates to be made. 

It is stated that the Transvaal Government recently obtained a report 
by an expert in regard to а suggestion for the electritication of the Central 
South African railways. 

Spain.—Senor D. José Riestra López (Marqués de Riestra) has 
been granted permission to utilise public lands in Freixa, Caraminal, 
аз a site for an electric power station. ` 

Toronto (Canada).—The Toronto Electric Co. аго applying for an 
injunction to prevent the completion of the municipal plant for 
the distribution of electric power brought from Niagara Falls over 
the Ontario Government transmission line, on the ground that the 
poles and wires in the streets will interfere with the company's 
system. 


Water Power Development in Japan.—In a recent communication | 


to “* The Times " a correspondent (a member of the Japanese Board 
of Commerce and Agriculture) states that the development of the 
great water-power resources of Japan is a matter of national impor- 
tance, and offers a sound and remunerative field for the investment 
of native and foreign capital. 

About four years ago a concession was granted to a British svndicate 
(the Kobe Synd., Ltd.), jointly with a Japanese svndicate under the 
presidency of Mr. Sonoda, chairman of the Nobles Bank, and this syndi- 


cate comprised some of the leading bankers, financiers, and business men : 


` in our country. The propositions for power development were most 
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favourably reported on by а number of leading British and American 
hydraulic and electrical engineers. The project was highly approved 
of by the Government and warmly supported by Marquis Inouve, 
Viscount Hayashi, and your ambassador, Sir Claud MacDonald. It was 
decided to form a company with a capital of £1.280,000 for the develop- 
ment of 205,000 н.р. Half this amount was guaranteed by the Japanese, 
and it was understood that the other half would be found in England. 
About £500.000 was immediately subscribed by the leading men in 
Japan, including princes, noblemen, and all the first bankers and business 
firms. Such a thoroughly representative list was never before seen in 
connection with any company in Japan. But the British share of the 
capital was not forthcoming. Various reasons were given for this, and 
many alterations of terms, &c., were asked for, to all of which the Japan- 
ese side acceded. Extensions of the concessions were asked for and 
granted, but still no British capital appeared. After being held for 
many months the Japanese subscriptions were returned. The conces- 
sions are still held, and the Japanese ready to subscribe again. Great 
German and American firms were willing to finance and construct, but 
were refused. И the directors of the Kobe Synd., who belong. 1 under- 
stand, to contracting firms and members of the London Exchange, сап- 
not finance the projeet after all these years are there not others to be 
found in London who can, to whom they might resign their seats? We 
Japanese would much prefer to do business with our allies than to be 
forced to do it with others. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bournemouth.—The accounts of the Corporation tramways depart- 
ment for the year ended March last show capital expenditure £422,799 
(increase £2.787). The amount of sinking fund applied in reduction 
of debt is £67.112, and the reserve or renewal f und shows an unappro- 
priated surplus of £8,127. 

Revenue was £85,540, working expenses £55,622, interest required 
£11,201 and sinking fund instalment £13,134, the nct deticit being 
£2,263. 13,040,588 passengers were carried, 1,789,437 car miles run 
and 2,887,178 units used. Average speed per hour was 7:10 miles, 
total revenue per car mile was 11-474. and working expenses, exclusive 
of power cost, 5-61d. and including power costs 7:454. The average 
fare per passenger was 1-47d. 


Dartford.—The capital expended on tho electricity department to 
March 31 was £43,292, an increase of £2,192. 

Receipts from the sale of current by meter were $7,602 net, from public 
lighting £1,207, meter rental, &c., bringing the total to £9,078. Total 
expenses were £5,405, leaving gross profit £4,033. Interest on loans 
required £1,245, instalments of loans repaid £1,905, income tax £55, 
and payments to tramways department as rent of light railway generat- 
ing plant £221. The cost of condenser shed was £32, and after trans- 
ferring £686 to reserve £1,405 was carried forward. The net profit on 
the year’s working, after making а special provision of £489 for accrued 
Joan instalments, amounted to £629, against £58 last year, when no such 
special provision was made. 1,046,615 units were sold (against 904,999), 
including 518,855 to private consumers for light and power, 405,185 
units for traction and 122,578 for public lighting. There are 266 public 
lamps (against 264) and the total maximum supply demanded waa 
598 kw. (against 529 kw.) 

Jn the report of the electrical engineer and manager (Mr. J. D. Pember) 
it i» stated that during the past year 29 new services were laid and the 
equivalent of 868 8 c.p. lamps was connected. "There were also nine 
motora (of 136 H.P.) connected, bringing the total to 588 H.r. The total 
works costs were 1.154. per unit sold (against 1-43d.), and the total costs 
1.944. (against 2-164.). The average price received per unit was 1.934. 
(against 2-01d.), but the average price for private lighting was 3-58d. 
(against 3:584.) 

Ebbw Vale.—The annual report of the electrical engineer (Mr 
Wm. Horsfall) states that the total capital expended on the elec- 
tricity department at March 31 was £15.852, an increase of £213 
during the past year. 

£1,000 has been paid off, leaving the net expenditure of £14,852, but as 
the Council are authorised to borrow only £9,654, excess expenditure is 
£5,197. 178. 104. The sinking fund provided for the repayment of the 
loan of £9,654, stands at £1,274. 8x. 4d., and in addition £696, 113. 8d. 
has been set aside for repay ment of £5,197 175. 104. overspent, bringing 
the net amount overspent to 44.501. 63. 24. The number of consumers 
is 321, an increase of 84, and the number of lamps connected to the mains 
is equivalent to 7,162 8 с.р., an increase of 1,920. The number of units 
gold to private consumers amounted to 85.462, an increase of 11,563. 
Revenue from private consumers was £1,551. 2x. 14., compared with 
£1,360. Зх. 3d. (for 13,899 units) in 1908-9. The gross profit for the vear 
was £1,173, out of which £354 was paid as interest, and £160 paid to the 
Council's general accounts as interest оп the amount overspent, and 
£608 as sinking fund, leaving а net. protit on the vear’s working of £51, 
against a net loss of £58. £1.432 has been expended on free wiring 
installations, leaving £398 unex pended. 

Leicester.— The accounts of the electricity department for the 
half-year ended June 30 show a net protit, after paying expenses and 
interest on capital and £3,343. 16s. 104. on account of sinking fund, 
of £635. 33. 64. 

Poplar (London).—The accounts of the electricity undertaking for 
the year ended March 31 last show net income of £42,251 from sale of 

current, an increase of £4,441. 
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‘Working expenses were £21,835, increase £2,368 ; gross profit £20,415, 
against £18,342. Net profit was £4,425 against £3,381. The total 


out of this of a capital nature which will reduce the balance to 55,336. 
The increase in units sold over the previous year was 2,035,116, and the 


cost of 0-109d. The cost per unit sold was reduced by 0-6634., equiva- 
gross profit on capital was 8], increase 1 per cent. The average depre- 


to be nearly 7 per cent. Loans redeemed during the year were £j, 
‘and £956 was paid out of revenue for work of a capital nature. Negotia- 


The cost of lam 
second instance 


the interval. By 


‘during life of lamps. 


after providing for depreciation, is 5 per cent. profit on capital. 


TRADE NOTES AND NOTICES. 


and 


«THE ELECTRICIAN" ELECTRICAL TRADES' 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is READY, price 15s, post 
free in the United Kingdom, 15s. 9d. The volume 
brings a great mass of very valuable statistical] and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplitied up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division i$ 
complete and thoroughly accurate, and has been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, a8 
unreliable and of little value for Manufacturers and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1010 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


Tenders are invited by West Ham Guardians for installing the 
electric light at the receiving homes in course of erection at Wan- 
stead. Specification, &0., from the architect, Mr. Wm. Jacques, 
A.R.1.B.A., 2, Fen-court, London, Е.С. Tenders to the office of the 
Clerk to the Guardians (Mr. Thos. Smith), Union-road, Leytonstone. 
London, N.E., by 10 a.m. Oct. 13. бее also an advertisement. 

Tenders are invited (till 2:30 p.m.. Wednesday. Nov. 2) for supply 
to the Postmaster-General's department, New South Wales, of 1.9! 
25 c.p. metal filament lamps, with bayonet cap fittings. for 110 volts 
d.c. Tender forms. &c., at the Commonwealth offices, 72, Vitr 
street, London, S.W. See also an advertisement. | 

Tenders are invited by Nov. 23 for supply of cable ironwork. e 
pipes, earthenware conduits, switchboards, telegraph and telephone 
instruments, &c., to the Postmaster-General's Department IN 
QUEENSLAND, Tender forms and specifications from the Common: 


wealth Offices, 72, Victoria-street, London, А.М. See also an adver 
tisement. 


Tenders are invited up to Nov. 2, 1910, for the supply of insu 
lators, wire (covered, phosphor-bronze and g.i. stranded) to the Post- 
master-General’s Department in QUEENSLAND. Tender form and 
specification from the Commonwealth Offices, 72, Victoria-stnet. 
London, S.W. See also an advertisement. 

Tenders are invited by Ертявовон Corporation for three steam 
turbines and d.c. generators, each of 1,200 kw.. and condensing plan! 
' and interior parts of cooling towers, for their Dewar-place electric 


available surplus was £6,293, and it is proposed to pay various sums 


net cost of coal £924 more, the extra units thus being produced at a 
lent te a reduction of £2,068 on the full output. The percentage of 


‘ciation set aside by the metropolitan companies is slightly over Ц per 
cent., 80 that the comparable result with company dividends is claimed 


tions are in progress with regard to bulk supply. In the year prior to 
the change-over from carbon to metal filament lamps in street lighting, 
the cost for current was £1,625, and last year £1,170, а saving uf £4. 
renewals was in the first instance £162, and in the 
20, an increase of £158, showing а net saving of £26, 
without taking into account the number of lamps converted from сах in 
the change the borough has gained in efficiency of 
street lighting from an initial 24 c.p. per post, and a steady diminution 
during use, to 50 and 100 c.p. per post, without any materia] reduction 
! The provision for depreciation (3] per cent.) is not 
nuduly low, and the proposals for augmentation agreed with the LCC, 
will considerably increase this percentage in future. The net result, 
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station. Copies of specification, forms of tender, &c., from the 
engineer, Mr. Е. А. Newington, Dewar-place, Edinburgh, and 
specifications, conditions and drawings may be seen at, but not 
obtained from, the offices of the consulting engineer, Sir Alexander 
Kennedy, 17, Victoria-street, London, S.W. Tenders must be de- 
livered at the office of the town clerk, Mr. Thomas Hunter, W.S., 
City-chambers, Edinburgh, by Oct. 10. 

Tenders are wanted for electric lighting and power installations at 
the Scottish Exhibition of National History. Art and Industry at 
Grasaow in 1911. Forms of tender from Mr. A. C. Freeman, 499, 
Sauchiehall-street, Charing Cross, Glasgow, to whom tenders by 
10:30 a.m. Oct. 3. 

The Directors of the METROPOLITAN RAILWAY Co. are prepared to 
receive tenders for the supply of general stores during 12 months 
ending Oct. 31, 1911. Forms of tender (No. 13, electric wires and 
cables ; No. 14, electric lamps, carbons, switches, fuses, telephones, 
coils, &c. ; and No. 15, insulating materials) from the Secretary, 32, 
Westbourne-terrace, London, W., to whom tenders by 10 a.m. Oct. 3. 

HaLirrAx Tramways and Electricity committee want tenders 
(by noon Oct. 17) for supply of a 1,500 kw. turbo-alternator, with 
condenser, two 750 kw. rotary converters, with transformers, switch- 
board, &c. Forms of tender from Borough Electrical Engineer. 

LoNDoN County Council require tenders by 11 a.m. Oct. 11, for 
the road work and platelaying required for the reconstruction of the 
Highgate.road tramways for the conduit system, and for paving 
works of street widenings. Specifications from the Chief Engineer. 


Lonpon County Council also want tenders by Ll a.m. Oct. 5 for 
electrical installation work at the Poplar Coroner's Court and Hoxton 
House Schools, Shoreditch. Specifications, &o., from the Chief 
Engineer. 

Lonpon County Council want tenders by 11 a.m. Oct. 12 for 
wiring and fitting Sherington-road school. Greenwich, for electric 
light. Specifications from the Chief Engineer, Spring Gardens, S.W, 

Yonk Electricity committee want tenders by Oct. 7 for 12 months' 
supply of carbons, carbon brushes, carbon filament lamps, meters 
and Ише switches, motors, &c. Forms of tender, &c., from the City 
Electrical Engineer. 


Hackney (London) Council require tenders by 7 p.m. Oct. 13 for 
supply of 90,000 pairs of white open-type arc lamp carbons. Speci- 
fications, &c., from the Town Clerk. 

Ізілматом (London) Guardians want tenders (by 4 p.m. Oct. 6) 
for supply and fixing of bells, tire alarms and telephones at the 
Workhouse, Upper Holloway, N. Specification from the Master 
of the Workhouse. 

MANCHESTER Libraries committee want tenders by 9 a.m., Oct. 3. 
for electrio wiring. Specification, &c., from the City Architect. 

DerBy Corporation want tenders for steel and c.i. piping. Forms, 
&o., from the Borough Electrical Engineer. 

Tenders are invited up to noon Oct. 17 for the supply of telegraph 
and telephone instruments and material (as per schedules 1 to 9) to 
the Postmaster-General’s Department in Tasmania. Tender forms 
and specifications at the office of the High Commissioner. | 

The Deputy Postmaster-General, MELBOURNE, will receive 
tenders until 3 p.m. Oct. 18 for supply of 23 miles of telephone cable 
(specification 284) and 500 composition insulators (specification 
374) and until 3 p.m. Oct. 25 for 10,000 Cordeau insulators (schedule 
373). Specifications, &c., from 72, Victoria-street, London, S.W. 
Local representation is necessary. 

The Deputy Postmaster-General, MELBOURNE, wants tenders by 
3 p.m. Oct. 25 for supply of electric lighting material (schedule No. 
311) Specification, &с., from the High Commissioner. 

ADELAIDE (S. Australia) Municipal Tramways Trust want tenders 
by Oct. 11 for supply of 1,750 tons of tramrails, 150,000 dogspikes 
and 1,200 tiebars and by Oct. 18 for bonding material. 

Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (near Christchurch) and Bluff. 
Specification, conditions, &c., at the office of the Superintendent of 
Electric Lines, G.P.O., Wellington, and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W. Tenders must state 
the name of the country in which the apparatus, &c., will be 
manufactured. 


. The Ministry of Public Works, Carro, require tenders for electrical 
Installations and refrigerating plant for the lunatic asylum in course 
of construction at Khanka. Specifications from the Chief of the 
Administrative Service, Ministry of Public Works, Сато. Stamped 
paper for tenders is obtainable from Mr. A. L. Webb, Westminster, 
S.W. "Tenders by noon Oct. 20. Legal domicile at Cairo is necessary 
in the oase of this contract, and to obtain temporary domicile British 


- == 


firms must, before electing such domicile, formally advise the Consu- 
late at Cairo of intention to do so, formally authorise the Consulate 
on their behalf and inform the Consulate of the address to which 
documents should be forwarded. 


Tenders will be received at the Ministere des Colonies, rue Oudinot, 
27, Paris, until Oct. 14 for the supply and laying of a submarine cable 
between LIBREVILLE and Loanao (French Congo). Deposit of 
£2,000 required with all tenders, to be increased to £4,000 with suc- 
cessful tender. 


Tenders are wanted by noon Oct. 31 for supply and erection of 
machinery, &c., for electricity supply and water supply systems for 
the town of BkNr-SovEF (Egypt). Particulars may be obtained 
from Mr. А. L. Webb, C.M.G., Queen Anne’s-chambers, London, 
S.W. Local representation is necessary. 

The Turkish Ministry of Commerce and Publio Works want tenders 
by Oct. 28 (Nov. 10) for a concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. A deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be seen at 
13, Basinghall-street, London, Е.С. 

The ' North China Herald” states that Suawanar electricity 
department require tenders by noon Oct. 10 for supply of electric 
heating and cooking appliances, and by noon Oct. 20 for 10,700 
carbon and 15,000 metal filament lamps. Specifications from the 
Electricity Works, 31. Fearon-road, Shanghai. 


TENDERS RECEIVED AND ACCEPTED. 


Westminster Соипой has accepted the tender of Speedy, Eynon & 
Co. (at £47. 105.) for wiring for additional lights of the large Caxton 
Hall, and for re-wiring consequent upon certain alterations, The 
tender of the same firm (at £45) was also accepted for altering the 
positions of the wires, switches, &о., adjoining the entrance to the 
large hall. The firm's tender at £20 for 100 metal filament lamps 
has also been accepted. 

Coventry Corporation have placed an order with Ed. Bennis & 
Co. for supply of four sets of Bennis-Miller- Bennett chain-grate 
stokers for B. & W. boilers ; and Kettering Council have placed an 
order with the firm for three independent coal elevators for feeding 
the hoppers of Bennis stokers on three Lancashire boilers. The 
Coventry order is a repeat. 

West Ham Council have accepted the following tenders (lowest 
received) :— 

New Conveyor Co., ash elevator, £315; Aiton & Co., c.i. piping and 
valves, £163; Bruce Peebles & Co., motor, £125, and motor-generator, 
£152. 10s. ; W. Н. Allen, Son & Co., centrifugal pump, £121. 

Barking Council has accepted the following tenders (the lowest 
received) :— 

Union Cable Co., 110 yds, 0:125 single cable, £9. 17s. 6d., and 440 yds. 
0-008 twin cable, £23. 19s. 6d.; Western Electric Co., 880 yds. 0-05 
three-core cable, £123, and 110 yds. 0-025 h.t. cable, £31. 

Chelmsford Education committee have accepted the tender of 
the Banbury Electricity & Motor Со. for wiring Trinity-road 
schools and supplying fittings at £175. 

Knottingley Education committee have accepted the tender of 
J. Richardson for installing electrie bells at Rope Walk schools at 
£16. 4s. 

Heckmond wike Council have accepted the tender of the Council's 
Electrical Engineer for wiring the cemetery lodge. 

Venner & Co. recently supplied nine electric meters to the Bengal- 
Nagpur Railway electrical department. 

Mansfield Council have accepted the tender of B. Meggitt for main- 
taining the electric fire-alarms. 


Radcliffe Council have accepted the tender of W. Brierley for 


wiring the new Council offices, 

Chippenham School governors have accepted the tender of Edwards 
& Armstrong for wiring the chemical laboratory and gymnasium. 

Dudley Education committee have accepted the tender of Whittaker 
Bros. for wiring the new schools at Holly Hill. 

Swansea Harbour Trust have accepted the tenders of Crompton 
and the British Westinghouse Co. for electrical plant at the docks. 

Battersea (London) Council have accepted the tender of Pooley & 
Austin for switchboard, &c., at £120. 
. The tender of the Urban Electric Supply Co. has been accepted 
by the Grantham Guardians for electric pumping plant. 

The South Indian Railway Co. recently placed orders with J. 
Stone & Co. for 26 dynamos and 26 switches for train lighting, and 
also 875 storage cells; Siemens Bros. Dynamo Works for electric 


lighting cables, and the Wardle Engineering Co. for electric lighting 
materials. 
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We are informed that the Trenton Power Co. (Canada) have placed 
an order with Jens Orten- Bóving & Co. for four turbines of 1.500 H.P. 
under 20 ft. head. complete with governors; and the Chicoutimi 


de p Co. (Canada) an order for two turbines of 4,500 H.P. under 75 ft. 
read, 


piece which prevents the shade from coming apart owing to the heat 
of thelamp. The frame of the lanterns is made up of specially thick 
сага, which we aro informed closely resembles wrought iron. 

ELECTRIC BELLS AND ACCESSORIES.— Меззгз, Siemens Bros. & Co. 
have sent us a catalogue dealing with this subject. It contains 
illustrations and details of a large variety of domestic bells of all 
patterns. A numbor of special lines of indicators have also been 
introduced and especial attention may be drawn to water-tight 
bells, with a diaphragm device for both out-door and mining purposes, 

Evectric Cranes AND HorsTs.— Tne Witton-Kramer Electric 
Tool and Hoist Co. have scat us a well illustrated catalogue in which 
is shown a variety of е!огќгіс hoists and transporting appliances 
manufactured by them. 

ALLGEMEINE APPARATUS.—The Allgemoine Electricit its Gesell- 
scheft (Berlin) have sent us three pamphlets dealing respectively 
with Automatic Voltage Regulation on the Tirril System. the 
Application of various types of Motors. and with Totally Enclosed 


Switch Boxes. A large amount of useful technical informatioa is 
contained in all of these. 


BUSINESS NOTICES. | 


The Glasgow office of the Western Union Telegraph Со. has been 
removed from 49. Gordon-street to 113, Hope-street. 


W. У. Waite & Co. (Ltd.), 31. Queen-street. Cardiff, have been 
appointed South Wales district agents for Bruce Peebles & Co. 

Mr. J. M. M. Munro has severed his connection with Messrs. 
Anderson & Munro, and will devote himself entirely to consulting 
work at 108, Douglas-street, Glasgow. Mr. Munro has had extensive 
experience in country house lighting, power installations, street 
lighting, &c. 

Messra, T. & E. Wannbacher, engineers, merchants. &e., have 
removed their London office to 5, Appold.street, Finsbury, Е.С. 
Telephone No. (6448 Central) and telegraphic address ( Wana- 
bacher London ") remain as at present. 


Mr. Е. Peake Sexton, A.R.C.S., A.M.LE.E.. has opened offices 
at Clarence-chambers, London-road, Kingston-on-Thames, where he 


will carry on business as consulting electrical engineer and dealer 
in electric lamps, fittings, &c. 


The Ruberoid Co. have recently completed an extensive factory 
at Brimsdown, Middlesex, for the manufacture of the well-known 
Ruberoid roofing, damjcourse, flooring. sarking feli. insulating 
papers, insulating varnishes. and the well-known P. & B. tapes. 

The materials manufactured by this company are well known through- 
out the electrical industry, particularly the P. & B. insulating varnishes 
and tapes. The company have recently brought out an interesting 
catalogue of preservative paints, which with full sets of samples of all 
materials manufactured and catalogucs, will be sent to bone fide inquirere. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


An application for the discharge of Frank Sheppard, electrician. 
4. Haslett-road, Kensington, London, W., will be heard Oct. 18 at 
Bankruptoy-buildings, London, W.C. 


The Tolewriter Synd. (Ltd.), having sold the telewriter and other 
assets to the National, Telewriter Co. (Ltd.), and having gone into 
voluntary liquidation. creditors are required to sead particulars of 


their claims to Mr. J. Craggs, 3, London-wall Buildings, London, 
E.C., by Nov. 10. 
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PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norr. —The undermentioned Applications (except those marked t) are noi open Ю 
public inspection until after acceptance of Complete Specifications. Those marked ° art 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When сотые Specification accom panies application, an asterisk is a 


July 21, 1910. " 

17312 CHADBURN’S (SHIP) TELEGRAPH Со. & Grant. Ships’ and analozou telegraphic 
apparatus. 

17.322 Kessels. Printine telegraph 11374712745. 

17,330 Hartt. Electric generators. 

17.336 HANNEMANN. Batteries.“ 

17,349 & 17.341 Avams Mrs. Со. (Cutler Натло Mfg. Ca., U.S.) Motor cantrollet 

| circuits. * 

17.344 Evectric & ORDNANCE ACCESSORIES Со. & Garnaz. Electric circuits. clossrs 
or Starters for us? in connection with electromotors and th» liks.* 

17,349 ELECTRIC AND ORDNANCE ACCESSORIES Co., GARNER & MUELLER. Controller? for 
us2 in connection with electric-motors. 

17.369 BrgcKkLv. Arc lamps. | 

17.38) EucEL. Trolley guard attachment for electric tramcars.® 


July 22. 1910. 
17.399 ATKINSON. Construction of continuous-current electric generators and metor! 
17405 WurrgLEY & Moss. Means for resetting tramcar and like lifeguards. А 
17,415 CHAMBERLAIN & HOOKHAM & S»RAcUE. Prepayment electnaty ments 
(Addition to No. 3.259, 10.1* ane 
17.426 INCLEDON & INCLEDON. Connecting electrical conduits to their fittings. ——— 
17.447 Browne. Portable apparatus for the softening and purification of wate: by means 
of electricity. | | 
17.469 Eisner. Manufacture of filaments for incande:cine electric lamps.* 
17.477 Mayor. Electric conductors. 
17,482 Tucker. Current collectors for overhead electrical railways. 


July 23. 1910. | К 
17,498 CLAPHAM. Mothoi and mzans for changing the trolly connection upon ект“ 
tramcars and the like. | 
17.523 Jupp & Harvie. Telegraph rzlays.* ; ce 
17,532 McCigaw. Tim? and destination indicators for tramways, railways. and lie 
systems. 


— —— MÀ À——— M —A 


Patent Development.—The proprietor of patent No. 21,181/1905, 
for ^ Improvements relating to electrical measuring instruments,” 
desires to enter into arrangemeats, by licence or otherwise, for 
exploiting same in this country. Applications to Messrs. Hasel- 
tine, Lake & Co.. 7 aad 8. Southampton-buildings, Chancery-lane, 
London, W.C. 


Onewatt Lamps.—Messrs. Sicmens Brothers incandesccat lamp 
and fittings department (Tyssea-st., Dalston, N.E.) inform us that 
they are placing on the market a range of 50-volt '* Orewatt " lamps, 
10 с.р. and 16 c.p., in bell-shaped and spherica! bulbs. They are 
now listing battery lamps, 1'3 to 16 volts, 100 c.p. lamps, 200 to 
950 volts, and 10 c.p. and 16 c.p. lamps, 20 to 50 volts. all of the 
* Onewatt" type with drawn tungsten filaments, "The prices of 
the new 50-volt lamps are, we are informed, low. and Messrs. Siemens 
Brothers are prepared to supply quantities of literature regarding 
same, upon receipt of application accompanied by trade card. It 
seems probable that during the coming lighting scason other types of 
“ Opnewatt ” lamps will be placed on the market. 


« Wood Craft." —We havo received a copy of the first number of 
a new monthly journal entitled " Wood Craft," which is intended to 
be a technical journal for the woodworking and timber trades. The 
journal has hitherto only been published in the United States, but 
as there has been no paper exclusively devoted to the technical side 
of woodworking in this country it was thought '* Wood Craft ” 
would fill this gap. Judging from the character of the articles, which 
are well illustrated, and the variety of the topies dealt with in the 
present issue, the new jouraa! should prove a useful addition to the 
ranks of technical papers. Itis published monthly at 22, Henrietta- 
street. London, W.C., and the annual subscription 1з 8s. 


July 25. 1910. . 

17.597 Cross. (Franz Krizik, Austria) Electrically-actuated brakes* ae 
17.624 DuNOYER. Instruments for measuring the intensity and variations in v^ 
intensity of maznetic fields. (Date applied for. 18 8,09.)*f 
17.641 KaRavobINE. Secondary batteries or storage calls. he 
17.650 HELFENSTEIN. Electric furnace with a receptacle for the charge arranged of 

enlarged furnace chamber. (Date applied for, 27,7,99.)*1 
17,658 Venner & GRIESBACH. Switches. 


-July 26. 1910. 
17.604 Venner. Resistances for electric heating apparatus. 
17.685 RicHMOND. Galvanic batteri^s. 

17.694 Marson. Electrical fuses. nd 
17,731 Siemens Ввоз. Dynamo WORK. (Siemons-Szhuckert work? C. m. b. H., C rms 
Arranzements for controlline the speed of induction electric motors. 

17,782 Myers. X-Ray screzn or shield.* 


July 27. 1910. 
17.818 Hope. Fusible cut-outs for controling clectri¢ circuits. 
17.819 Согрѕтоме & LioHTrooT. Electrical cord grips. ЖҮ «рк 
17.873 Urton. Means and appliances for removing and replacing electric light 0 
bulbs in their sockets | 
17,874 Монко & RAILLE33 ELECTRIC TRACTION Co. Electric traction systems 


July 28, 1910. | , 

17.904 Ѕсногвғіві о. Electric switches of the auic«-make and quick-break tyr*- 
17.915 Тлугов. Operating the switches or points in tramways and the like. — сик 
17,917 Aur & CHEERS. Making copies of tracings and the like by means 0: ue 

ight ; 
17.991 Simpson. Generation of electric energy and apparatus therefor. matic 
17,994 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Autor 

telephone exchange circuits. * any 
17,995 SIEMENS Bros. Dynamo Works, (Siemens S-huckertwerke G.m.b.H.. та 

Control devices for electric cars on routzs in which two different voltss 

supplied,* 


CATALOGUES, &е. 


SuNBEAM Lamps.—Wc have received from the Sunbeam Lamp Co. 
an advance copy of the lamp section of their catalogue, which gives 
full details of their well-known manufactures, comprising both 
meta) and carbon filament lamps. Both of these are British made. 
The catalogue also contains details of Sunbeam new слгроп and 
metal filament battery lamps. which are specially adapted for motor- 
саг work. 

Leucoxiem Lamps.—The Stearn Electric Lamp Co., 47, Victoria- 
street, S.W., have sent us a catalogue in which are illustreted and 
described their well-known Leuconium lamps. These are зай Ме 
for voltages up to 250, and are made in a number of shapes and sizes. 
Details are also given of this firm's well-known ** Nevaout " lamps. 

* КрооктЕ " Хант Матен LANTERNS.— "Simplex Conduits (Ltd.) 
have sent us acard illustrating a new design of lantera on the well 
known " Spookie" principle. Many improvements have been 
intruducel into the new fitting. No glue is used in fixing the roof 
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July 29, 1910. 

18,054 Kramer. Inductive wireless telephone installations. . 

18,073 Rocers. System of cutting out or electrically interlocking sockets and plugs in 
electric circuits. 

18,095 BoscH. Magneto-electric machines. (Date applied for, 15/10 '09.)*t 

18,098 Sewer. Device for use in connection with a telephone to facilitate the recording 
of calls and messares. 

18,115 Berry. Electrical heating apparatus. 

]uly 35, 1910. 

18.136 Veritys & Pipkin. Electrical heaters or stoves of the radiator kind. 

18,151 НАЕЕВЬУ. Winding apparatus for coils or the like for electrical or other 
apparatus.* 

18,180 Burney & BELL. Inter-communication telephone systems. 

18,190 & 18,191 Anpas Мес. Co. (Cutler Hammer Mfg. Co., U.S.) Controllers for 
electric motors. ® 

18,195 Brown, Boveri & Co. (Akt.-Ges. Brown, Boveri et Cie., Switzerland. Dynamo) 
electric machinery. ® 

18,197 Leitner. Dynamo-electric machines. (Addition to No. 8,219/10.)* 

August 2, 1910. 

18,217 Stevenson & Wiliams. Disconnecting a fitting, mounted perpendicularly over 
a supporting column or ledge. 

18,236 SuGpEN. Telephone instrument whereby the transmitter may be cut out of the 
telephonic circuit. . 

18.241 WanpiE, jun. Lamps or lanterns for incandescent electric lamps. 

18,253 KESSLER & KEssrtER. Maenetic separators,.* 

18.295 ANDERSON. Manufacturing spark р!ирѕ.® 

18,302 Втохлм. (Soci#té Debauee et Cie.. France) Machine for squirtine tubes or wires 
of lead, or for sheathing cables with lead. 

18,306 Арлмз Мес. Со. (Cutler Hammer Mfg. Co., U.S.) Means for controlling dynamo- 
electric machines. * 

18,307 WARBURTON. Combined reciprccating enignes and turbo-electric generator and 


motors* 
Auevst 3, 1910. 
18.333 KRAMER. Inductive wireless telephone installations. 
18,344 FAIRWEATHER. (Hart Mfg. Co, U.S.) Switches.* 
18,359 D:ckscN. Switches and signs. 
Aueust 4, 1910. | 
18,443 ApAms MFG. Со. (Cutler Hammer Mfg. Co., U.S.)  Electro-mechanically operated 
switch, * 
18.449 HoposoN. Applying recording apparatus to telephone systems, 
18.459 HopokiNsoN. Rotary motors. (Date applied for, 1/9,09.)*f 
18,470 ]онмзом & BILLINGTON. Electricity meters. 
Aucust 5. 1910. 
18,528 SIEMENS ScHUCKERTWERKE С.м.в.Н. Electrical fuses. (Date applied for, 
11,8.09)*t 
18,545 Dymonp. (Gesellschaft für Drahtlose Telegraphie m.b.H., Germany.) Producing 
but slightly damped electrical oscillations by the shock excitation method.* 
. Aueust 6, 1910. 
18,577 Aitken & BRITISH INSULATED & Hersey Capes. Telephone switchboards. 
13,591 A. P. LUNDBERG, С. C. LUNDBERG & Р. A. LuNpBERG. Switches * 
18,608 DARWIN & CAMBRIDGE ScigNTIzIC INSTRUMENT Co. Electric controlling appa- 
ratus. | 
Aueust 8, 1910. | 
18,622 Brampton & THoRNEYcROFT. Manufacture of conduit fittings for electrical and 
like purposes. | 
18,631 LANCHESTER. Propulsion of vehicles by combination of prime mover and electrical 
storage. 
18.656 Renton. Flexible cord attachment for electric lamp-holders. 
18.658 Jupp, SCHAEFER & Harpig. Screening of cables. | 
18,078 VigTrTE. System of contro! and apparatus for indicating electric calls. (Date 
applied for, 19,10/09.)*t 
Aurust 9, 1910. , | 
18.733 \Упким5он & FEARNLEY. Current collectors for electrically-propelled vehicles. 
18.738 Weissmann. Holder for electric incandescent lamps. (Date applied for, 
108 09.i*t 
18.742 G:tLiATT & Excess Inpicator Со. Overload indicators.® 
18,786 Toetas. Measuring aad indicating the ratio of electrical forces and turning 


moments, * 
August 10, 1910. 

18,801 WHEELWRIGHT & Moxon. Lampholder attachment for the protection of flexible 
cable arainst fire and lamp filaments against vibratory motion. 

18.821 Спі. Sheath for electric lamps. 

18,837 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
Stator windines for sinele-phase electric induction motors. * 

18,848 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
Starting arrangements for single-phase alternating-current series motors. * 

18.867 m Co. (A.E.G., Germany.) Devices for securing wires or conductors in 
place. 

18.868 В.Т.-Н. Co. (С.Е. Co., U.S.) Signalling systems. 

18,869 Price. Switches for working in connection with dynamo, motors. accumulators, 


and the Ике, 
August 11. 1910. | | р 
18,916 МО овех & VANDERVELL. Fittings for use іп connection with electric incandescent 
amps.* 
18.935 Brown. Electric telerraphy. 
18.948 NortH & Warp. Electric signalling. 


August 12, 1910. : | 
18,972 Barry. Method of and appliances for greater safely in distribution for electric 
light and power circuits. 
18.999 Pattison. Holders for shades for electric incandescent lamps. 
19,030 pi о and the like for electric incandescent lamps. (Date applied 
or. 18 8.09.)*t 
19.081 В.Т.-Н. Со. (С.Е. Co., U.S.) Sienalline systems. (Addition to No. 18.868 10.) 
19,033 Berce. Incandescent electric lamps or like holders. (Date applied for, 12/8,09.)*f 


August 13. 1910. 

19.071 Davies. Kent & Davies, Kent & STEWART. Switches.* 

19,075 ]онмзом & BILLINGTON. Recording mechanism of integrating electricity meters 
and other instruments. 

19,077 Siemens & НАІ5КЕ Акт. Ges. Manufacture of metallic filament incandescent 
lamps. (Date applied for. 9:6 10.)*+ | 

19.093 HARDINGHAM. (Hartmann & Braun Akt.-Ges., Germany.) Electrical measuring 
instruments. ® 

19,095 A.E.G. Union ELextricitats-Ges. Manufacture of tungsten filaments. (Date 
applied for, 14/8,09.)*t 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 


9.066 Garner & Apams. Electrodes of secondary batteries. 

10,665 ALLGEMEINE ELextricitats Ges. Alternating electric current commutator 
ао having two working and two exciter windings. (Date applied for, 

2208.) 

12.452 FisHER. Electric plugs. 

14,212 Тлугок. Chareing and discharging electric accumulators or secondary batteries. 
(Cognate Application, 16.522 '09.) 

15.681 THomas & Тномлз. Switches. 

16.621 Rennie. Electric measuring instrument. 

16,645 DALZIEUS Constant VoLTAaE Patents & DarvziEL. Electric distribution 
systems. 

17,031 B.T.-H. Co. & Wevwonz. Protective devices for electrical transmission and 
distribution systems. 


‘17,043 Bout. (Deutsche Elektro Sparlicht Ges.) Small electric transformers. э 


17,215 Eisenstein. Mast or post for wireless teleeraphy or other purposes, 

17,230 WARDLE ENGINEERING Co. & WARDLE. Electric incandescent lamp fittings and 
the tike, 

17,274 Ѕснуіт2. Switches, : 

17,490 Steinert & Stein. Electromagnetic separator with rotating magnet drum, 
(Date applied for, 27/7, 28.) 

17.520 Hotmes. Induction motors. | 

17.739 Тлугов & Зсстзсн. Rerulation of dynamo-electric machines, 

17,774 Brown, Jupp & Harnie. Electric telegraphy. 

17,888 Wenner, WEBBER & WEBBER. Electric drivine mechanism for clockwork, 

17.895 JukEs-BRowNE, Switches. (Cognate application, 1276/10.) E 

17.904 Siemens Bros. & Co. & BRADLEY. Twin projectors or searchliehts. c 

17,998 Kenny, Safe indicator and control fcr electric lifts. Ase y 

17.999 Kenny. Metal moulding for encasing electric wires. TM 

18 036 Е & GREEN. Circuit-breakers for electric welders. ‚а 
AUVAGEON. Electric furnaces. ey 

18,221 Равто & FERRANTI LiMiTED. Contacts for electric switches, P 

18,310 Clements. Electric advertising siens. 

18.405 Hore-Jones. Electric time-indicators. 

18,420 HuTcHiNsoN. Magnetic separators. 

18.436 Сомм & JEANCE. Wireless telephony. (Date applied for, 17/4/09.) 


.18.469 Lewis. Electrodes for arc lamps. 


18.471 TuckER. Switches. 

18,499 Pink. Electric traction systems. 

18,524 Marconi & Marconi’s WIRELESS TELEGRAPH Co. Transmitting apparatus for 
wireless telegraphy. 

18,590 MARINO. Preserving or protecting the lead supports of the positive electrodes of 
secondary or storage batteries from per-oxidation. 

18.687 Rorke & Ronkg. Switch for controlline electrical circuits. 


- 18.691 Hamitton & Ferranti. Ltd. Counting trains for electricity or other meters. 


18,922 MARCONI & MARCONI's WIRELESS TELEGRAPH Со. Receiving apparatus for wires 
less telegraphy. 

20,229 Marcon! & MaRcoNI's WIRELESS TELEGRAPH Co. Transmitting apparatus for 
wireless teleeraphy. 

21.185 Berry & MaRKHAM, Switches and switch fuses. 

21,249 Контев. Alternating current motor controllers. 

23,225 В.Т.-Н. Со. (С.Е. Co, U.S.) Insulating compounds and prccesses of making 
the same. 


nn a 


BRITISH THOMSON-HOUSTON CO. (LTD.)—Mr. J. Е. Nauheim, who 
presided at the meeting on Wednesday, said the accounts showed a 
distinct improvement on those of last vear, but did not, in the opinion 
of the directors, warrant the payment of a dividend, The company had 
to mect severe competition, both at home and abroad, and it was only by 
the strictest economy that they were able to cope with the difficulties of 
the position, The factory had been enlarged, and he hoped the share- 
holders would reap the benefit of that next year. The company now 
owed the Gencral Electric Co. (of New York) £174,000, against £161,000, 
which was the corresponding figure in the previous year’s balance-sheet, 
while sundry creditors had decreased from £122,000 to £120,000. Appa- 
ratus, meters, supplies, &c., stced in the books at £298,000, having 
increased from £255,000 the усаг previous, as a result of increased trade. 
Sundry debtors had decreased from £244,000 to £234,000. 


DICK, KERR & CO. (LTD.) — At the ordinary general meeting yesterday 
(Thursday) the Chairman, Mr. John Кат, said, in moving the adoption 
of the directors! report (abstracted in our last issue), he wished, before 
proceeding with the business, to make a brief reference to the great loss 
the company had sustained in the tragic death of Mr. George Flett, their 
managing director. Mr. Flett was associated. with the company for 
nearly 30 vears, and ever since the formation of the company as a limited 
liability company he had acted as а managing director. His early 
demise, in the fullest business vigour, left the Board with nothing but 
one great regret, Mr. Rutherford who had for a number of years acted 
so ably as assistant managing director, had been appointed managing 
director. Regarding the past vear he was sorry to say the views he 
expressed at the last meeting, and he might also include the year before, 
as to the extreme competition in the electrical trade had proved only too 
true. With a demand none too brisk prices were likely to rule low, but 
in many cases figures were quoted by some firms below the cost of 
production, In times of depression all industrial concerns had to face 
restricted profits, but there was а point where discretion should cry a 
halt. Foreign competition also helped to aggravate matters. After 
three years of dull times, a period seemed at hand when there would in 
many directions be a great expansion of electrification in this country 
and abroad. The year now being dealt with must be equally a dis- 
appointment to the shareholders and the directors, but the directors, 
without holding too optimistic views, were of opinion that the work at 
present on hand and in prospect, made the outlook distinctly encouraging. 
In matters of depreciation and other provisions everything had been 
dealt with in the most careful and conservative manner, as in the past, the 
policy of keeping in reserve a goodly sum in times of prosperity had been 
fully warranted. The directors felt justified in trenching on the carry 
forward on this occasion, but it was their carnest hope that lit} would be 
the last. The financial position was one of comfort. They had in bills 
£22,565. 16s., cash £60,949. 185. 10d., and investments £139,227. 18s. 8d., 
or together £231,743. 13s. 6d. Regarding the investments, at the price 
at which they stood in the books the return was a little over 6 per cent. 
per annum. After due consideration, the Board decided to take up the 
manufacture of steam turbines, and arrangements had been concluded to 
make turbines under the Bergmann patents. It was hoped that that 
departure would be the means of increasing their business in large 
alternators, for which they had а good reputation. The works had been 
maintained in a high state of efficiency and everything was being done to 
cheapen the cost of production while maintaining the highest standard of 
workmanship. It would be to the ultimate advantage of financiers as 
well as the advantage of their industrial concerns if they could use their 


COMPANIES’ MEETINGS AND REPORTS. 
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influence to see that as far as possible the money provided by the British 
investor was expended as regards material in providing employment for 
their own people. German and French financial methods were an object 
lesson in that respect. He concluded by expressing the directors’ 
thanks to the staff for their zeal in promoting the interests of the company. 


In reply to a shareholder, who asked why there had been this sudden: 


outburst of competition during the past two or three years and remarked 
that, apart from the Board of ‘Trade returns, he did not think individual 
companies had found the last two or three years particularly favourable, 
the chairman said there was not work to go all round. Some very large 
works were put down with the idea that there would be a very large 
quantity of work at once, but that had not been realised. He thought 
it was only Mr. Lloyd George who had seen the great boom in trade. 
None of them (the manufacturers) seemed to have realised it. 
The report and accounts were adopted. 


DIRECT WEST INDIA CABLE CO. (LTD.)—At the mecting last week 
Mr. T. Skinner presided and moved the adoption of the directors’ report 
for the year ended June 30. The net result of the year's working was 
an available balance of £4,530. 153. 3d., compared with £5.189. 11s. 14. 
for the previous year. Ап interim dividend of 3 per cent. (tax free) had 
already been paid, and it was proposed to make a further equal payment 
(tax free), leaving £2,730. 15s. За. to be carried forward. The balance to 
credit of revenue was last year £33,965. 3s. 7d., and this had been debited 
with £900 applied to dividend and with £4,069, 18s. 54. expended in 
renewals and repairs during the vear, and credited with £2,730. 15s. 3d. 
surplus revenue of the past vear, bringing the amount to £31,726. Os. 5d. 
In November last the Turk’s lsland-Jamaica section of cable was 
damaged by floods in Bull Bay, Jamaica, the repair of which involved 
the large expenditure above recorded. During the year debentures have 
been paid off to the amount of £7,500, leaving £30,000 outstanding. 
The report and accounts were adopted. 


DUNDEE,{BROUGHTY|FERRY &]DISTRIOT TRAMWAY CO. (LTD.)—At 
the meeting on Tuesday the chairman (ex-provost. Brownlee) said that 
notwithstanding a falling off in receipts of £117, almost wholly attribut- 
able to the weather in the last week of the financial ycar, there was a 
saving in working expenses of £422, which enabled them to record a 
dividend of 2 per cent. to be paid on the ardinary shares, They had a 
very steady business with drawings that could always be depended on, 
and they expected to be able to keep down the expenses to the level of 
last year. The line was being kept up out of revenue in good repair. 


HALIFAX & BERMUDAS CABLE CO. (LTD.)—Mr. T. Skinner, who 
presided at the meeting last week, said that the net result of the year's 
working to June 30, was an available balance of £5,737. 11s. compared 
with £3,312. 13s. for the previous year. An interim dividend of 21 per 
cent. (tax free) had already been paid, and it was proposed to make a 
further equal payment (tax free), leaving £3,237. lls. to be carried 
forward. ‘The balance to credit of revenue account, which was last year 
£18,439. 5s. 2d., had been debited with £1,250 applied to dividend, and 
credited with £3,237. lls. surplus revenue of the past vear, and now 
stands at £20,426. 165. 24. The company’s cable has worked efficiently. 
During the vear £10,000 debentures have been paid off and the debenture 
debt is now extinguished. 


HOBART ELECTRIC TRAMWAY CO. (LTD.)—The directors’ report states 
that the traffic and general receipts show a substantial increase as com- 
pared with any previous year. Owing principally to the fact that a less 
sum was required to be expended on repairs, maintenance of permanent 
way, &c., the total working expenses show a reduction, and the net profit 
(after providing for interest, &с.) was £8,281. А dividend on the shares 
at the rate of 5 per cent. per annum (or ls. per share), tax free, leaves 
£1,997 to be carried forward. 

WESTERN UNION TELEGRAPH CO.—The report of the Western Union 
Telegraph Co. for the quarter ending Sept. 30 states that as a balance- 
sheet showing the financial condition of the company as at June 30, 
1910 (at which date the fiscal year closed) is in preparation the usual 
quarterly statement is omitted pending submission of the balance-sheet. 
The net revenues of the quarter ending Sept. 30 inst., based upon nearly 
completed returns for Julv, partial returns for August. and estimating 
the business for September, will be about $2,000,000. Interest on 
bonded debt requires $433,062.50, and a dividend of } per cent. about 
$747,770. leaving a surplus for [the quarter of $819,167.50. — These 
figures (as usual) do not allow for depreciation or reconstruction beyond 
current expenditures. The amount necessary to provide for deprecia- 
tion and reconstruction has not yet been determined. 

WILLANS & ROBINSON (LTD.)— The directors’ report for the half-year 

to June 30 states that, after writing off £4.422. 1s. 4d. as depreciation, 
paving £4,216. 18s. 14. debenture interest and £593. 65. 54. cost of upkeep 
of Queen's Ferry Works, the result of the half-vear’s trading shows a loss 
of £8,001. 145. За. Added to £7,267. 2s. 6d. brought forward, this brings 
up the total debit standing against profit and loss to £15,268. 16s. 94. 
Debentures representing £6,104 have been redeemed during the half-year 
out of the fund set aside for that purpose, and having been purchased at 
a discount the profit of the transaction has been transferred to reserve. 
The unsatisfactory result for the half-vear is due to low prices prevailing 
and searcity of orders obtainable during the whole of the vear 1909. 
"There has, however, been а steady improvement in the volume of orders 
booked during the present year, but although the amount of work in 
hand is now fairly satisfactory and orders are continuing to come in at an 
increasing rate, vet the prices obtainable are on even a lower scale than 
for the year 1909, and until there is a material improvement in this 
respect it will not be possible to show a profit. Every effort is being made 
to reduce costs so as to leave a margin on selling prices. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ALLMANNA SVENSKA ELECTRIC 00. (LTD.) (111,849.)—Reg. Sept. | 


23, capital £5,000 in £1 shares, to carry on the business of manufacturers 
of and dealers in electric, mechanical and other machines, appliances and 
apparatus, &c. Private company. First directors, J. S. Edstrom, 
J. L. Fuller, К. Hedin and 5. Н. Busch. 

CARLTON ENGINEERING CO. (LTD. (111,787.)]—Reg. Sept. 19 
capital £6,000 in £1 shares, to carry on the business of mechanical, elec- 
trical and general engineers, electricians, machinists, boiler makers, &c., 
and to adopt an agreement with А. A. Rupprecht & Co. Private com- 
pany. First directors, A. A. Rupprecht, E. L. Grant and H. S. Suther- 
land. Reg. office, Carlton House, Regent-street, London, S.W. 

COLONIAL AND FOREIGN TRADERS) (LTD.) (111,932.)—Reg. Sept. 22, 
capital £1,100 in £1 shares (100 founders’) to carry on mercantile, trans- 
port, trading and financial business, and to acquire and turn to account 
any electric, hydraulic or other motor power, water and other rights, &с. 
Private company. First directors, F. M. B. Carter and Н. М. King. Reg. 
office, 32, Great St. Helens, London, E.C. 

WHIPPLE & CO. (LTD.)  (111,883.) —Reg. Sept. 24, capital £2,500 in 
£] shares, to take over the business of manufacturing clectricians, elec- 
trical engineers and contractors carried on as * Whipple & Со." Private 
company. С. В. Whipple is first managing director. Reg. оћсе, 9, 
Cook-strect, Liverpool. 

STATUTORY RETURN. 

CONSOLIDATED ELECTRIC WORKS & APPLIANCES (LTD.)— [n return 
dated March 10, 1910 capital is given аз £5,000 in £1 shares. — 3.002 shares 
taken up. £1 pershare called up on 2. £2 paid. £3,000 considered as 
paid on 3,000 shares. Mortgages and charges, £3,840. 


MORTGAGES AND CHARGES. 
KIRLEW BROS. (LTD.)— Particulars of £1,500 debentures, created by 


resolutions of June 6, 1902, April 6, 1903 and May 3, 1907, have heen 


filed, amount of present issue being £500. Property charged: Company's 
property, present and future, including uncalled capital. No trustees 
THOMAS І, SCOTT & CO. (LTD.)—Issue on Sept. 7 of £400 debentures, 
part of a series of which particulars have already been filed. 
“Z” ELECTRIC LAMP MFG. CO. (LTN.)—Issue on Sept. 9 of 8,300 
debentures, part of a series of which particulars have already been filed. 


CITY NOTES. 
d 

MEMORANDA (Sept. 29).—Bank rate 4 per cent. (Sept. 29, 1910) 
Price of silver, 24}d. per oz.  Consols 80—80! for money and for 
account. Consols Pay Day, Oct. 5; Stock and Shares Continuation 
Days, Oct. 12 and 26; Ticket Days, Oct. 13 and 27; Pay Days, Oct. 14 
and 28; Mining Shares Carry Over Days, Oct. 11 and 25, 

Prices оғ MxTALS (London).—Copper, cash, 55}; three months, 
555. Lead, English, 153—134; foreign, 12] —19u.  Spelter, 23—23}. 
Tin, English, 1574—1584; foreign cash, 159; three months, 158} 
Iron, Cleveland, cash, 48/10, three months, 49/8. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)— The directors have 
declared an interim dividend of 3s. 6d. per share (less tax). being at rate 
of 7 per cent., on the ordinary shares for the half-vear ended June 30. — 

BABCOCK & WILCOX (LTD.)— The directors announce an interim 
dividend of 10 per cent., compared with 8 per cent. a year ago, 

BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO (LTD.)— The director 
have decided to pay an interim dividend of 48, per share (at rate of 8 per 
cent. per annum) on the ordinary shares, compared with 3s. 6d. per share 
last ycar. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the four weeks ended July 29 were 194.120, 
compared with 728,069 units in the corresponding four weeks of 1909. 
The figures for the four weeks ended Aug. 26 were 824,917 in 1910, com- 
pared with 735,625. 

CITY OF SANTOS IMPROVEMENTS CO. (LTD.'—An interim dividend of 
2} per cent. on the ordinary shares has been declared, tax free. 

EASTERN TELEGRAPH CO. (LTD.)—This company announce payment 
on 15th prox., of a dividend at the rate of 34 per cent. per annum (lesa 
tax) on the preference stock for the quarter ending Sept. 30, and the 
second quarterly interim dividend of 1} per cent. on the Ordinary stock 
(tax free) in respect of profits for the year ending Dec. 31, 1910. The 
transfer books of the ordinary stock will be closed from Oct. 7 to M 
inclusive. 

REUTER’S TELEGRAM CO. (LTD.)—The directors have declared an 
interim dividend of 48, per share (at the rate of 5 per cent.), tax free, for 
the half-year ended June 30. 

STOCK EXCHANGE NOTICES.— The Stock Exchange committee have 
granted quotations to a further issue of £200,000 4} per cent. perpetual 
consolidated debenture stock of the Winnipeg Electric Railway Co and 
£250,000 5 per cent, first mortgage debentures (in lieu of the scrip) of 
Vera Cruz Electric Light, Power d: Traction (Ltd.). The committee have 
been asked to appoint a special settling day in and grant a quotation to 


£256,800 5 per cent. 30-ycar first mortgage gold bonds of the Calgary 
Power Со. (Ltd.) 
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үлп Sen poranon e| 2] 155| — 14| 25 3,641 |+ 140 
TymemouthandDistict....| ” 16] alg з] 3 | 10990 |t 56 
qyneside Trams Capui 0 21| 44|- 17| 12 5.869 |+ 332 
Walsall Corporatign слей + | „ 24 940 | + 4/925 | 25,117 |+ 235 
Warrington Cor red “сө өөө m 24 534 T 15 38 20,370 T 871 
West Ham Corporation "| >e 2 374 | + 10| 25 9,824 |+ 240 
Weston-surer-Mare On .. m 15 2,490 + 132 24 60, 10] + 2,927 
olverhampton Co. E E ET Г) 16 263 + 41 37 6,364 ре 18 
Wolverhampton C x mu » be s m 1 : 37 15812 |+ 290 
orcest p dd dio s, oe oe ee 
Wrexham „сс: HE я le "s ui E zu 10.031 ы p 
orkshire W.R. Trams | ” m -— 4 
Yorks RP © э 25 1,308 = 54 39 48,619 ee 
hire Woollen District. ” 16! 1,015 — 4 37 36.561 1+ 2824 


(a) These comparisons are with the 


correspondin prod 1 еат. 
T Minus 3 days. $ Minus 2 days, § $ us 3 days УЧ Plus 2 days, 


* Partly electrical. 


= ~ - 


-— e a >= лы ee „э > = ш м 
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SHARE LIST. 


м | Last Prioe | RATE | Drom | Buses 
| 5 Dr NAME, Wod., |rax скит. ' | Waer то 
| РЕНО Sept. 28 YIELDED. Dus. SEPT. 28: 

Electricity Supply. High-| Low 

К prias y £ s. d. est. | est, 

‚ Boarnemouth & Poole Elec. Sup. Ord. ....| 81—% |516 0| Mar, Sep " 7 
Do. 4j per Cent. Cum. Pref.....-cccsess 9—74 | 4 12 6 | Feb, Aug .. e 
Do. 6 per Cent. Cum. Second Pref. ......| 10 Zips £13 0 | Feb, Aug .. oe 
Do 4% per Cent. Deb. Stock (red.) ......| 101 —103 | 4 76| Jan, July | 102; .. 

Brompton & Kensington Elec. Sup. Ord. .. 61—73 |6 9 0 arch.... А " 
Do. т Cent. Pref........ АРЕ У ti —71 4 15 О | Mar, Sept РН i» 

Central Elec. Sup. Co. 4% Guar. Deb. Stock] 100 —103 | 3 17 О une, Dec А T 

Charing Cross (W. End & City) EL Sup. Со. 31—31 |6 5 6 eb, Aug 3 .. 
Do. 4j per Cent. Pref. ........ ecfe| 44—42 |414 0| Feb, Aug | 4xX| .. 
Do. 4 per Cent. Deb. Stock (red.) TEREE 97 —99 4 1 0 Jan, July ee oe 
Do. 4$ per Cent. Deo. Stock (red.) ......| 101 —103 | 4 7 0 ws 102$| 102 
Do. City Undertaking 44% Cum. Pref. 33—44 |5 9 6 Mans July E" ^. 

f chelsea Electric Supply Ord........ VES ads )—4 5 12 6 arch....| e "s 
Do. 4} per Cent. Deb. Stock (red.) ...... 99 —101 | 4 9 О June, Dec | .. .. 

City of London Electric Lighting Ord. ....| 11{—11 6 9 O| Feb, Aug E ‚- 
Do. 6 рег Cent. Cum. Pref. ...... reer 114—121 | 4 :8 0 fa July " we 
Do. 5 рег Cent. Deb. Stock (red.)........| 120 —124 | 4 0 6 | June, Dec .. - 
Do. 44 per Cent. 2nd Deb. Stock (red.) ..| 991—1021| 4 7 6 an, July ee oe 

County of Durham Elec. Р. D. Ord...... . 14—2 p vril, ee ee 

fDo. 5 per Cent. non Cum. Pref. ....... 23—33 | 8 O O| April, Oct | ·. oe 

County of London Elec. Supply Ord. ......| 74—7 |6 7 6! Feb, Aug T ee 
Do. брег Cent. Cum. Pref. ............| 10{—11{ [566 Маг, Sept 1% .. 
Do. 4j per Cent. Deb Stock (red.) ...... 104—107} 4 3 6 | Jan, {uly 1014 а 

| Do. Second Deb. Stock ............. ...| 100 —103 |4 7 6 | May, ER me 
tFolkestone Electricity Supply Co. Ord. .... 44—41 | 5 :9 0 | April, Oct M s 

tDo. 5 per Cent. Cum. Pref. ............ 44—53 | 4 13 О | Mar, Sept А T 
Do. 4j Ist Deb. Stock (red) ............| 99 —102 |4 8 6 | Feb, Aug .. ee 

Hove Electric Lighting Ord. КХЕХЕХХЕХЕЈ @ee 7 —7} 5 9 0 April, Oct ee ee 

Kensizgton & Knightsbridge Ord....... aoe 61—7 5 6 9| Feb, Aug «s oe 
Do. per Cent. Ist Pref. ....... areas 5;—6 418 0| Jan, July in 55 
Do. 4 рег Cent. Deb. Stock (red.)...... m —9 |4 4 0 xd m és 

Kensington & Kngtbg. Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.) ..| 97 —100 | 4 0 O | April, Oct vs 

Kent Elec. Power Co. Irred Deb. Stk.......| 8i 560 jan. uly E vni 

London Electric Supply Ord. ......... ME 14—2 4 10 0 ar, Sept ; m 
Do. 6 per Cent. Pref............... eR 44—54 |518 О | Mar, Sept 4% oe 
Ро. 4 рег Cent. Ist Mort. Deb ..........| 90 —92 14 7 9 Јаъ Ј у 91 T 

Metropolitan Electric Sup. Ord. .......... 31—31 | 613 3 pri, Oct | 38 А 
Do. 4j per Cent. Cum. Ртеѓ............. 41—41 1 43:7 0 an, July Ad 4 
Do. 44 per Cent. Deb. Stock Ist Mort....| 102 —105 | 4 5 0 une, Dec zs = 
Do. 3$ per Cent. Mort. Deb. Stock (red) | 82—85 | 4 2 6 an, July i. ia 

Midland Elec. Corp. for P. D. 1st Mort. Deb. | 96 —98 |412 0 Jane, Dec - ve 

Newcastle Elec. Supply Ота............... 1 411 0 eb, Aug 44 oe 
Do. 5 per Cent. non Cum. Pref. ........ 4i—4 5 2 6| Feb, Aug xs MÀ 
Do. 4$ per Cent. 1st Mort. Deb. ........ 100 —102 | 4 8 O0 | Jan, July T ei 

North Metro. Elec. Power Sup. 5 Morts.....| 100 —102 | 418 0 чә к ae 

Notting Hill Electric Ord............ .....| 12 —13 |6 O О | March....| o os 

fOxford Electric Ord. ............. РРР 61—61 |5 4 0 Магсћ....! •. v 

St. James’ & Pall Mall Elec. Ord........... 71—8 | 6 2 3| Feb, Aug ; эн 
Do. 7 per Cent. Рге&............... Vea oi—7t |416 6 | Feb, Aug v AR 
Do. 3} рег Cent. Deb. Stock (red.) [E о о — 86 4 1 6 ап, July e ee 

Smithfield Markets Electric Sup. Ord....... 1—2 " dan р ES 

South London Electric Supply Ord.........| 2§—3 6 4 6 April ....| » ee 
Do 5% 1st Mort. Stock (гед.).......... 99 —102 |413 9 ee | d 

эдш Meropa oe cis power Ord. .... № Е о ш 

о. рег Cent. Cum. Pref. ............ 211—144 | 6 13 0 | Feb, А = а 
Do. 4j Ist Deb. Stock (red.)............| 98 —101 | 4 9 0| Ар Oct 1 .. 

Urban Electric Supply Ord. ............ 4—1 Яй April, Oct | «+ | ee 
Do. 5 рег Cent. um. Pref. ecco e* 9.959 2 —2t 5% April, Oct PET ae 
Do. 4j per Cent. Ist Mort. Deb. ........| 79 —81 | 5 1! 0 | April, Oct | 807 60 

Westminster Elec. Sup. ON ise in oi rie 8 —8i 5 17 9 Mar, Se : Ok oe 

44 per Cent. Cum. Pref........ осоо е 9 — 5; 4 2 0 Tán. July òl oe 
Electric Railways and Tramways. 

Bath Elec. Trams Pref. Ord........ eee — 7а April ....| .. э 
Do. 5 рег Cent. Cum. Pref. ............ } =o 613 6 in: July "p 
Do. 4j Ist Mort. Deb. Stock (red.)g...... 82—86 |5 5 0 рїї, Oct | .. s 

B'ham & Midland Trams 4$ lst Deb. Stock.| 79 —82 | 5 18 10 an, July 803} .. 

Bristol Tramways & Carriage Ord. ........ 5} —6 9 40 ја, Aug Ra 2. 
Do Cum. Pref. (fully paid) ............ 731—701 |5 8 6 .. 5. e 
Do. 4 рег Cent. Debs. ........... .....| 100 —101 | 319 2| Feb, Aug a | oe 

British Electric Traction Ord. ............ $ —1 4 une, Dec | .. PH 

. 6 per Cent. Cum. Pref, ............ 71 —3 e Feb, Aug 24) 2H 

Do. Sper Cent. орча Debs......... 89 —93 | 5 6 6! April, Oct 2s ed 

Do. 4} per Cent. 2nd Deb. Stock..... ...| 70 —75 |6 0 0! May, Nov 2 
Central London Ordinary Stock .......... 63 —65 |412 6 | Feb, Aug | N 

Do. 4 рег Cent. Pref. Stock ............ 54 4 14 6! Feb, Aug ЕЕ 
Do. Deferred Stock ....... ——— M 45 —47 |4 5 0| Feb. ... б АА 
Оо. 4 рег Cent. ОеБз.............. ....| [00 —102 |3 18 6 | Jan, July . ils 

City of Birmingham Trams, 5 % Cum. Pre.| 4/—5t | 4 15 0 | Арль Oct |. .. "s 
Do 4 рег Cent. lst Mort. Debs. ........ 98 —132 | 3 18 O | April, Oct i: UN 

City, & South London Rly. Con. Crd. 274—284 15 3 0 | Feb, Aug | 27i| 27 
Do. 5 percent. Perp. Pref. (1891) ...... 105 —197 ‚413 © | Feb, Aug Ys " 
Do. (1896) .......... Vie ax ess 103 —105 , 4 15 6 | Feb, Aug | 194{ * 
БАЖ ср a ee LOO. 99 —102 | 418 О | Feb, Aug | .. | -- 
Do. (1903) оное наанаа inses: 98 —101 , 4:9 C | Feb, Aug | .. | .. 
Do. 4 per Cent. Perpetual Debs......... 99 —101 | 319 0 ay, Nov | .. | e 

Dublin United Trams. 6 per Cent. Pref..... 121—135; 490 eb, Au» Wr pre 

Gateshead and District Trams Ord......... —8 710 am . s 

Gt. Northern & City Rly. Pref. Ord. (4%).. i—1 nd Feb, Аше | .. | a 

Hastings & District Elec. Trams, 6% C. P. | į —13 м аг, Sept| ‘| .. 
Do. 4$ Deb. Stock ..... T beoson. 72—77 |5 1 6! April, Oct] .. | .. 

Imperial Tramways Ord. ............. ee 3 —4 7100 ar, Sept "m бы 

$Оо. рег Cert. Pref........ TOUS 34—4 ? 10 0 ar, Sept M zs 

Do. 4j perCent. Debs. ........... e| 665—79 | 6 8 6| Jan, July bs .. 

1. of Thanet Е. T. & Lt. 5 per Cent. Pref. ..| 14—13 |312 9 | Mar, ud Mp PES 
Do. 4 per Cent. Deb. Stock ......... e 70—75 1516 O| Jan, July |. ve 

Lanarkshire Tramways .................. 95--10 |119 0 Јал Aug ot 

Lancs. Utd. Trams, 5% Prior Lien Deb. Stk.| 84 —86 | 516 0| Jan.July | 5l! Y 

London Eiectric 4% Deb. 5 ............| 944—904 | 953! 95 
Do. 4 Pfeil. oes eese rares Еу — B6 id ых | 

London United Trams, 5% Cum. Pref. .... 2—2 И an ES p ч 
Do. 4 per Cent. Ist Mort. Deb. Stock....| 67 —71 | 512 6| Jam July | 65i 

Mersey Con. Ord. Stock ......... Ve dica 24—34 eb, А BU 

Metropolitan Elec. Tramways Ord......... i-i mi , AUS Р 
Do. Rec нн СУ "T" 4762/8 4 Ve 6x 4-4 " April ` .. te 

per Cent. Cum. Pref. ........ Ea wa NE ce 

Do. 44 рег Cent. Deb. Stock........:...| әй | 210 8 jeu p 
Do. $ per Cent, Db. Stk *5*9.0225000&90* 97 —99 5 1 0 i y 98} 98 

Metropolitan Railway Consolidated........ 371—381 ү 219 ò Feb, Aug 384) 373 
Do. шег 1s Stoc . **"**999€006€6a80 —67 4 2 0 Feb, Aug 664 65} 
Do. З} рег Cent. Preference.......++++.| 87 —89 |318 9 | Feb, Aug | &B | 87i 
Do. З} рег Cent. “ А” Preference ......| 84 —86 |4 1 6| Feb A 85 
Do. Эў per Cent. Convertible Pref. ......| 84 —86 |4 1 6 Feb Aus | В 84 
Do. per Cent. Debenture Stock eesece 91 —93 3 15 6 Jua. suy 92} 31 

е [n calculating the yield allowance has been made for accrued interest. b | 
ut not for redem 
f Ex Dividend. { The London Stock; Exchange Committee have d ned to quote е 
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NAME, 


Вива 
Wed. qme. | Vex 
Вере. 38. |Үпшово Dur E 
a DBND He La 
Telephones. d OU 
—142 5 12 @e ом 
ae .. 99—92 |315 6 | Jan, July Amer. Telephn. & Tslegh. Сар. St. ......| 139 i 
ыы. ШАР: Аш Do Col Trust $1,000 4 pr Cent Ба 93 —% |4 7 Tara 
МЫ / ооовоео е = e о, ns. ПОЗ Aap nera === , et t 
St {3% | De Assented Ext Pret (int. Guar. by 72—14 |414 6| Feb, Aug Anglo Portug'se Tel 5% ist Mt. Db. Stk ыжы з бн Ч : 
= ео, ејерпопе ...........оозососете • ча | Nov Ud LA . 
Und. о Eee D Ее Presi 74 —76 |319 0 | Jan, July Monte Video Telephone ОгЧ............. T | : | 0 May, No 3 
St. 3 3 per Cent. Midland Rent-charge 100 —103 4 0 о ап, . uly per Cent. Pref. *e9*020099000000042 104] —1051. 5 15 0 Feb, Aug 1% 'X 
ER : po airs] Perp Deb. Stock...... 140 2 1 ч г E us National Co, Pref. 5{осК................ 122 —124 | 4 17 3 | Feb, Aug 15 (2, 
a an, б oc stooo EET л» pe | Feb, Aug is 
St. | 4 Do. 4 рег Cent. ОйФ.............. | m ril, Oct. 6 per Cent. Cum. Ist Pref.........| 10 —10# 15 8 6 | 
1 414. | Potteries Electric Traction Ord. ........ i1 740 Feb, Aug Do. 6 per Cent. Cum. 2nd Pref : To 019 E A о Fe at М! 
al НИ: Е Е 
1174. soto [si c| Jan uly | + ро 4 per cot Бер, Stock (red). Ez. PE 
St 50 ʻi 8 40 Jan, uly | * 4% New York Te lephone Со. 30 уг. Bnds.. 18—14 |419 6 АМ Ot . | 
100 5 ам 38 —40 oe une, Dec т фо ооо о соо ово соо оо сое 1 EET 4 11 0 | April, Oct . . 
.. | 5% Pri pmi eere 103 —104 |416 07. | Do. Ape Coat Ret De ee Жш о 
dd y A Bonds with я ........| 92 —94 |415 9 os Co. 4 per Cent. Red. Deb, Stock.. (red)) 99 —101 | 4 9 0 Jan, jay E 
“S| V | Yorkshire (W.R) Elec. Таша, Ог....... 112 г. н lcu cie CI MEINTE a. uly (Xi ix 
wj 4| Pe Wetter iin В 512 рушу t|4 6| ра 4 Deb. Көне рр: 108 105 4 5 01] 


nancial, Investment, &e. 
Electric Manufacturing, &c. Fi t 


9 4 6 Jan Juy .. 
3/0 | Elec. & Gen. Investment 6% Cum. Pret... OE 5 5 е адо A d 
Stock 09 CE T "Da optet pu teri EISE ad 0 SpDeMrju Và 3 
5% 4196 Anchor Cable Co. 4 % Deb. 600 к — ib Ие ` "m 3/0 6 per nt. e OC Coe OCC COC? 133 —136 4 83 Qet oe n 
PNE по . Не! 6 16 0 | April, Oct Submarine Cables Trust (Сег1.).......... 
1 1/93 Do. 6% Cum. зоо ооо сосооофоо 51—5 6 A ril, Oct ! 
| 3/2] | Babcock & Wilcox Ord... 2222122227 "ES 3170 | ^P Colonial and Foreign Electric | 
11 0/7} | Do. Pref.............- 66—76 |618 0| July, Feb Railways, Tramways, &с. 44—44 |540 Ао 4 9 
Б) 30 ИМИ Insulated & Helsby Cables Ord... 6 —6 |412 0 an, July Ago E е А Cm Ist Pref. ...... —4 | 511 0. Jan м. 
5 3/0 Ос. чке 101 —104 4 6 6 ап, uly 2/6 Cum. 2nd Pref. eerorsreseeeeteoe 4 ] De | 8 $4 
St. | 4%| Do. per Cent. ist Mort Deb: (red . 98 —101 Sept 2/6 ннер 021-9 |4 5 0 Jue De | К 
' St 42 British 'Thoms'n-Houst'n 4 A Ist Mt.Db. ‚ 98 412 0 Fa A 4% | Be 5 Dob Stock ... 5—92 1412 61. .. P 
| sei Do. ie Cent. Mort Tien Die es 61 —63 (3 3 6| Jan, ШУ o Brisbane Electric Trams. Invest. Ord .... en 415 0 Мау, Nor 54 . 
St. 4 Do, E. n Co. 44% Perp. Ist Deb. Stock и 37 =. 10 n 0 ar, 2/6 Do, 5 per Cent. Cum. Pref. чз оехоооев 99 —]102 | 4 8 6 ап, par i X "i 
‚ St d Prush я al 2nd Deb. Stock....... 22 —26.17 6 0 Jan, July 44% dp г Cent. Db. Prov. rui 143 —157 15 90 Ма, 1 
uh НИ Con. Ord. serere ЯР |712 6 | Jan, July 8% British mbia EI: RI ОБО е. oe 4129 May, № :2 
{ 5110/0 | Callender's LA uA Cum У" 44—54 |4 15 O | Jan, July £3 Pref, Ord. Stock 3d & bonus .... 133 —113 | 4 8 6 je July ПИ ия 
ase | pe Nr Ist Mort Debs. (гей): | 103 —105 | 4'3 9 | Nov, May 5% or Gone Tot Mort, рк... 102 1106 |4 6 6 да =. 
St 144% | Do. 4} per а ali Co. 3—3 | 4 7 1| May, Nov 44° Do Ч г Cent. Ist Mort. Debs... `| 100 —103 476 Ja м MESS 
раа, Саше сер Деу t. Ist Mort. Deb. (red.)..| 105 —lue | 4 ‚5 6 Feb. Aug é ancouver Power Debs. ........| 100 —103. Eo ee ee M ИХ 
жу serie a Ee мои рар гоз. pow „БС AU aT. tbe A oes Db 98 —100 |5 G 0, Mar, St - 
sees Sra А y ze 
Ани i-i ee ol Ot Buenos Ayres Port & City Tram, Ist Mt| 9) | о о лк Яя 
1 0/7: в Оо. 6 рет cent. Cum. Pref. yu 1— 15 0 0 Jan, uly kcutia Trans (it 137 И 41—5 4 10 0 | нА uis В 
| Co (Nos. 1 to 85,000) Calcu 44—55 |417 ] 
16) эў | Bar S per Cent, 13t Mort Debe God): "ER [555 is Be E ctc muc ш sim 
ооооооовоооо о +» ee , Do. 4} st ос ооооеоеооа hk is | A | 5 3 
1! 0/7; | Davis & Timmins ....... da Z! |6 0 0 бер .... tric Tram Shares .......... FMrAN 5 
51/2; Dick, Kerr & Co. hs it кеп l 6 0 O| Sept. IDs ebd Ayres Trams Co. (1904) Sh. Skol T г june De e 
зе H| Do E^ Cent, Deb, Stocks irs аа Aur Doct De Cen 5% Ist Mt БЫ 97 —100 |5 9 0 Ws Nn © ~ 
! ° РГ xk TT ee Г & ST Mt. 170... . 
е, ° 4 per Cent. Mort. Deb. St —68 anes | Ist Mort. Debs, ............ ee. ' 
Sc 5% | Бе per Cent: ert Dee seg ed) | © 0 [5 2 0 Man sept не Dei abt s 33—101 |5 40) Fh А. 
s 5 jo ee an, eereecrresesece и — S ee ee RN et 
2 .. | Edmundson’s Elec. Corp. Ord........... 14—2 АР Hay, hor кт а на ved ды: | an, July С o 
Cent. Cum. Pref. .......... = 8 l Kalgoorlie rams tok. 92 —95 |5 5 l : 
5 4% | Do Aa per cent о з КЕ е E WI po аар onc d 
tion Co... sem reese. 2 2t sid Do. 6 per Cent. ШИШ rd: s eas 
SE To ое ‘Cum. Рге}!........... 2 i o s ju Juiy Lisbon Elec. Trams. ini hs li— 4109 je. dr Й 
2 2/9; 4 fer Cent. Perp. Ist Mort. Debs... ау S Ree Mon Dike ано loo aie D. Jai . 
Tol 5/ Gen eneral | Electric (1900) 5% Cum. Pref а оло о Me De Do, Брег Cent. Reg dors баа... ИШ] 38 —10 EM 
n e И $. ee 
Mort. Debs........ A Madras ram Sé 87) —8*4 | 5 12 # 9 
St. | 4 P DEO M | 12513 |515 €| Feb, Aug Trams and Lt. Co. 59; Debs .... = то Feb, Aug, 
ЖАТУ Тавар с 2000145 9 R5 Aug 59) | Manila Elec. Ry. $1,000 Cold Bonds... | 11590. IN 
Н 2/3 | Ро. 4 ре сете Ist Mort. Deb. Stock | 107 —109 | 4 2 6 | Mar, Ац 1 | Mexico Trams Co. Com. St. ........ Bis 9—9 |510 Ne 
St 44% | Do. Pen Per., &c, Works....| :41—158 16 18 0 iid ug Do. e Con. Ist Mort. 595 Gold 1004—10:4| 5 18 6 
10; E india Rubber, Su Pee >O8—11 | 414 0 Do. 6% 50 уг. Mort. Ваз... .......... | E 
100. 4% | tD. = oe Nos ce Debs. (1922) (Nos. 601 to ese] 102—104 4 6 9,18 512 | 
Е И mh me niae es rur emi d $i Mg i 
Oe ee per Cant Cum., Pref sossen. — is . , rams Ord. ..... ыы e 
Do dti cat Per Е 18-83 |5 8 6j Jan, July Sa ist ME Db, Stock 0.1.. а c 58 
st | 4% Simpl т шеек» du ME ы d Ў; Rangoon Elec. Tram E Supply Co. 6% 5—5 153 | e 
E rv. mper n а .. ie НЕ СЇТ] 9» —102 | 4 18 MES UL 
12, 12/0 | Telegraph Construction Bonds (1909) .... 101 —108 | 3 17 6 | Jan, July Rio judo Tram, Lt. & P. Со........... —100 5001 * gy iy 
100 t% а а Ltd., Ота... 12 ED 1 | о oe Ол ree оорососаовоо 941—951 5 5 0 eo ae 
1 с > ee 2 ee А Г. "РҮҮ оооооф 1 M. 
i of Do. 8 per Cent. са Prefered ы. 102 Tios 3 Ü 0 une, Dec Sao Paulo Tramway, Light & Power Co. 154 —156 |6 8 ` une, Dec 102} 102 
A TN » St * (9 өтө ә ө өзө, ө а әсә ә эө v rw. — і ee ve 
| Do. 2 ber Cent К d Mort-Deb ше [цо в 5$ 0| dune bee ны CI DE tO 105 417 2 іше pe 
100 41/6 | Do. $i perat Sed Mort. Deba Scrip.-- р SEU 2 2 ns Toronto o RE. Co. Ist Mt. 44% Ster. Bonds | 
100: 5% | Do. Sper о, Pref. .... DE us 
О eae oe NE Аю, Oct Qolonial and Foreign Electricity | 
5 16 Do. 4 per Cent. 1st Mort. Debs....... Acids EIS Ee S Ni ти... oiin 2 : | Jan, Joy | ч . 
ау Е — a Un 
hs. Do. Cent, Deb. Stk. (red)... = | ET 
Telegrap 31—41 T June, Dec | Hi per Cen 2nd Mort. Deb. Stock..| 97 —99 |? 15 дий, Oct | M. MI 
Amazon Telegraph ......»4 5 eco 95 —9/ |417 6 | Jan. July gid: ce Supply Ord. ............ и le £% i |j 16 
ЕЕ, Do. 5 per "Cent. Debs. (red) Scrip .... 67 —69 |5 8 9|F,My,AcN ‘Canadian Gen. Elec. Co. Com. St.. . NIE —121 15 15.6 | 
100 20/2 An l>-American зоо ор ооо осо фо во» 109 —]11 5 8 0 F,My, Ag, N tDo 7% Ст. Pi Stock $7. eho EE E E [ " i 
ae 120/0 Do. Preferred ......... КУ» "И 202-27 |412 6 | F.My,AeN Castner Electrolytic Alkali Co.(of U.S.A.) z —99 |419 0| Jan №. на 
St '25/0' Do. Deferred ....-...•: t Deb. St...| 853—3937} | 4 i! 6 | Jn,Ap,Jy,O Ist Mort. Stl. Debs. .................. 82—85 |517 0 » 
9^ | Commercial Cable 4 per Cen 81—93 | 6 6 0. Feb, Aug Elect Development Co. of Ontarlo...... 
4% Submarine Ord. . nt... weet 166—174 |513 9 Feb, Aug ly Co. of Victoria 5 per Cent. 514 0| Jæ № 
Чо 6/8 | Guba Preference 10 per бей... уу-уу. 31—32 |530 April, Oct est Mere Deb. нение | 85.88. ^ 
5 2/0 D 10 рег Cent. Cum. Pref. c.206280290€09 101 —103 4 17 6 ]ап, July K ] rlie Ares Power & Lt Ord. СК КТҮҮ ЖИИ 2 6 April, Oct 
E 219 ро. | 4} per Cent. a овофоофове 16]—17 9 t 0 Ја,Ар, Ју,О ог рег Cent. Cum. Pref. eeose odi ~102¢ 5 0 6 | ee e "m 
2) e Direct United Se даке Db.(rd. 10) —102 | 4 8 0 aM p Kaministiquia Power Co. 59 Gold Bnds.. - ! 1—3 Pi » eo 
10 449% Direct ме Cale Tenues cim 1 : о мо Madras p coe RT ER SÉ» Е " à " ar 
St АЕ —104}! 3 17 9 | May, No: менше Deb. Stock. ......| 90 s 
Е Mort Deb: Sc (ей) 100 а е Ja Ap, Jy O Do. e oes aie DU EE 
oe E xtension еее ео... 196 —-102 | 3 18 6 Feb, Aug Mold Bord e*5t22a0090000899 еооооов аг 91 M 4 9 0 ee | Пя А 
St С D>. 4 per Cent. Deb. Stock .......... 100 —102 380 Мау, Nov Mexican ie & Power Co. Com. St. ...... —109} 6 80 oe | Я 
100 44 | Basicin SA S Af, 4% Mauritius Sub. Debs ` 301—313 | 914 3 Jan, July Do. 1% Cum. Pref. St. oe eee 2 оов 108} 5 50 LAN ' | k 
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NOTES. 
—_— 
Rival Departments at Manchester. 

Most of the more important towns have both a Gas Depart- 
ment and an Electricitv Department, and where such is the 
case there must be great difficultv in maintaining true com- 
petition. Such competition is really onlv possible where the 
rival concerns are run by private enterprise and are entirely 
separate. Where the control of two such competing depart- 
ments is in the hands of a single Council, as it must be in 
municipal working, it is almost a case of а house divided 
against itself. Such a position, however, must be accepted 
in many cases, and Manchester is an instance of this kind. 
Presumably there has been a little ill-feeling on the subject, 
for recently a conference was held between the two depart- 
ments at Manchester, and а report has been issued, in 
which it is stated that no useful purpose can be served by 
one department criticising the other, and the conclusion is 
reached that the prices of each department are fixed on 
recognised principles. Further, it is stated that nothing 
valid can be urged against the methods of working without 


Prick SIXPENCE AD 
Abroad 9d., or 18 cents, or 900., or 80pJ. 


prolonged special studv of the problems facing each depart- 
ment. This savours of a truce; but the really important 
part of the report, of which an account will be found in 
another column, appears to be that dealing with the ques- 
tion of sums paid in aid of rates. Apparently, the City 
Council exacts from each department an annual sum for 
this purpose. It appears to us that any such exaction 
must be extremely undesirable. There is little objection to 
small contributions for such a purpose when the under- 
taking is fully meeting its responsibilities in regard to depre- 
ciation, and indeed this тау be the simplest method of dis- 
posing of a surplus, since dividends are not available for 
this purpose м municipal undertakings. It seems, how- 
ever, more rational when there is a substantial surplus that 
the price of the commodity should be reduced. Parliament 
has recently shown itself averse to the wholesale use of 
profits for the relief of rates, and it has been laid down in 
the case of certain gas bills that a maximum of only | per 
cent. on the outstanding mortgage debts of the under- 
taking should be so paid. This basis has been accepted 
by the two departments, with the result that the Gas 


Department ought to contribute £12,127, whereas the Elec- 


tricity Department should contribute £19,701. It is cer- 
tainly a defect of this basis that it introduces an anomaly, 
for the Electricity Department, with a somewhat lower 
capital expenditure, is looked to for the larger contribution 
to the rates. Also, the more free the capital from debt, 


which generally means the older the undertaking, the less із. 


the relative contribution to the rates. In some respects. 
this may be reasonable, because an undertaking is then 


dependent less on the credit. of the rates, but nevertheless. 


a department must obviouslv be able to afford such con- 
tributions less readily when it has to meet heavy capital 


charges than when its capital has been somewhat relieved. 


There is little doubt that these contributions in aid of rates 
can only act in a wav to retard progress. 


tags n NES m e rera 


IN manv ways it would be better for the Manchester 
Electricity Department if the gas supply were in the hands 
of а company. The electricity undertaking would then be 


able to gird up its loins and carry the war into the епету?з. 


camp. In the present state of affairs something in the 
nature of an armed truce appears to have been entered upon. 


From the point of view of organisation the Electricity- 


Department and the electrical contractors in the district 
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are fighting gas on the most aggressive lines possible. 


chester. 


Electricity Department. 


form of lighting for their streets than they have at present, 


but the Gas Department holds the magic wand of authority 
In what was once the 
township of Gorton the Electricity Department erected a 


and practically nothing can be done. 


number of enclosed are lamps for the lighting of the prin- 
cipal streets, and the experiment proved so satisfactory that 
the Council arranged for the conversion of all the gas 
lamps. Before the work could be commenced, however, the 
township was taken into the City area, in which, of course, 
the Manchester Gas Department alone had authority to 
supply the street lighting. The electric lamps meantime 
remain in the streets of Gorton as witnesses to an extremely 
unsatisfactory state of affairs, for gas lighting alone 15 pos- 
sible in the streets under the new conditions. It will be inter- 
esting to follow the future policy of both departments, and 
we look forward to the time when the electricity undertaking 
will be able to carrv on a vigorous campaign without let 
or hindrance from the members of the Gas Committee. The 
march of progress will probablv bring about some such 
development, because, considering the matter of street 
lighting particularly, Manchester will be constrained to 
follow the example of manv other commercial and indus- 
trial centres in which electricitv will have superseded gas. 
RENT 

Car Meters. 

THE diversity of opinion which exists in regard to the 
relative advantages of watt-hour meters, ampere-hour 
meters and clock meters for indicating the skill of individual 
motormen is perhaps accounted for bv the conflicting 
experience of various managers. This is especially brought 
out in the report of Mr. Востох to the Union Internationale 
de Tramways et de Chemins de Fer d'Intérét Local, which 
is abstracted elsewhere in this issue. Thus, whereas several 
undertakings have found that the use of clock meters leads 
to increased wear and tear of armatures, commutators and 
brushes, due to the motormen starting their cars too rapidly, 
others have not experienced this disadvantage; in fact, 
two undertakings are in favour of this procedure on the part 
of their motormen. Аз Mr. Востох points out, however, 
this is largelv a question of capacity of the motors relative 
to the work thev have to do; and we certainlv think too 
rapid acceleration is to be avoided if the life of the equip- 
ment is not to be undulv short. That the use of clock 
meters encourages the motormen to reach the parallel 
running position as quickly as possible, regardless of the 
current taken in the process, cannot be gainsaid, and for this 


The 


contractors have good showrooms, and appear to be keen 
in giving publicity to the various uses of electrical energy. 
The supply undertaking. however, suffers considerably from 
the fact that the Gas Department is the street lighting 
authority, not only for the city area, but for Greater Man- 
It is the experience of most large towns in which 
electricity is used for street lighting that that particular 
form of illumination constitutes a valuable advertisement. 
Manchester has denied this useful class of publicity to its 
The latter Department has 
laid mains specially for street lighting, and is in a position to 
give the inhabitants of Cottononolis a cheaper and better 


reason ampere-hour meters are, we think, to be recom- 
mended ; watt-hour meters seem to be an unnecessary 
complication, since pressure variations may usually be 
neglected. It has often been stated that a clock meter 
effects the same result as if the energy consumption were 
measured. That this is by no means so is evident bv the 
tests recorded in Mr. Bovrow's report. These show that 
a classification according to the period of coasting by no 
means agrees with the classification in which the energy 
consumption is the basis of comparison. Thus, where 36 
motormen were under observation, the motorman who 
showed the best result with a clock meter was placed 
eighteenth on the list when the men were classified on the 
ampere-hour basis. Similarly, the motorman who occupied 
the thirtv-third position in the clock meter list had the third 
lowest ampere-hour consumption. The other figures also 
showed unmistakably that reliance cannot be placed on the 
clock meter method of controlling the motormen if the 
economical operation of the cars is the object, although, 
naturally, supervision of any kind is bound to lead to im- 
proved results. 

Gas Mishaps. 

“SEVERAL fires occurred in London through window 
curtains being blown against gas jets.” The above short 
sentence, culled from the reports in the daily Press of last 
Sunday’s gale, was probably passed over without thought 
by the majority of its readers. Such a sentence is, how- 
ever, very significant at the present time, when fires of 
unknown origin are of only too frequent occurrence. When 
one considers the multitude of gas jets which are in close 
proximity to inflammable materials and that a draught 
may be sufficient to bring such materials into a position 
where they are liable to catch tire, one can only marvel 
that serious couflagrations are not more numerous That 
the danger is accepted as to some extent inseparable from 
gas lighting is evident from the fact that such calamities 
are passed over almost without comment by the publie and 
the Press; while the latter usually honours electrical 
mishaps of much less consequence with all the importance 
of a startling headline. In this connection the etforts of 
the ^ Journal of Gas Lighting” to attach the blame for the 
recent fires at Brixton to electrical apparatus, in spite of 
evidence that the fires were in no way due to the latter, docs 
not savour of good taste. But perhaps it is a form of humour, 


Cr EP ea 


Personal.— We learn that Mr. Walter Clark, for many 
vears works superintendent of the Electrical Power storage 
Co. has resigned. 


Interference with Street Lamps.—At the meeting of the 
Islington Borough Council this evening, the following report 
from the Lighting Committee (dated September 28th, 1910) 


will appear upon the agenda :— ,, | 

* We have had under consideration a report from the Electrical 
Engineer calling attention to interference with one of the Coun:il* 
electric lamps by officials of the Gas Light & Coke Со. The Company * 
attention has been directed to the matter and they have tendered 8 
written apology. but we think it desirable that the Council should be 
made acquainted with the circumstances, as it will be necessary b 
recommend that legal action be taken against the Company if suc 
interference is continued, 


Our readers will remember that we commented recently on 
the incident of which the above is the sequel. 


——= — 
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Northampton Polytechnic Institute.—The new generating 
station of the Institute, which has been installed at a cost of 
about £6,000, will be formally opened by the Chairman of 
the London County Council on Wednesday next. 

Lighting of Side Streets in Boston (U.8.A.).—A recent 
article in the “ Electrical World" on this subject is of interest, 
showing, as it does, that similar problems have to be overcome 
in America with regard to street lighting as over here. It 
appears that, after many weeks of investigation, the superin- 
tendent of streets, Mr. L: К. Rourke, has decided to advertise 
for minor street lighting on the basis of five year and ten vear 
contracts, instead of placing the contract on а two year basis, 
as originally announced. Twelve thousand lamps are involved, 
and either gas or electricity may be used. The existing con- 
ditions as regards the gas lighting of minor thoroughfares are 
entirely unsatisfactory. The work is handled by a company 
which has held the field for about 22 vears, and the gas 1s pur- 
chased for use by the city only after a considerable profit has 
been paid to the lamp company for its part in handling the gas, 
which in the first instance is supplied by the Boston Consoli- 
dated Gas Co. If electricity is used in place of gas all these 
middlemen's profits will be obviated, and the city will secure 
light with the minimum of trouble. Automatic lamp-lighting 
equipment is being investigated by the Street Department, but 
thus far without any results tending to show that these devices 
have reached a stage of development when they can be con- 
sidered genuinely reliable. In some of the outer suburbs the 
Edison Electric Illuminating Co. of Boston has installed tungsten 
lamps with decided economy to the city as compared with gas 
lamps. The city authorities are trving to avoid any system 
which would involve a large investment in lamps and mantles, 
or any extended maintenance organisation. It 1s probable 
that there will be vigorous competition between electricity 
and gas for the contract which is about to be let. 


A Master Patent for Electric Traction.—It seems rather 
extraordinary at this stage in the development of electric 
traction that discussions on fundamental patent questions 
should still be going on; but this is apparently the case, at 
least in the United States, for according to " Engineering 
News" the Schlesinger electric railway patent, which was 
applied for in 1885 when electric railways were in their in- 
fancy, and which is said to affect nearly all the electric railw: avs 
in that countrv, has been in litigation for several years both as 
to its validity and its ownership. А decision given by 
Judge Bradford in the U.S. Circuit Court (Pennsylvania) on 
July 28, 1910, covers the following points: (1) Wm. M. 
Schlesinger was the original inventor, (2) the Allis-Chalmers 
Co. are the owners of the patent, (3) the General Electric Co. 
and the Hestonville, Mantua & Fairmount Passenger Rly. Co. 
have infringed upon the first claim of the patent, and (4) that 
profits derived by the infringing companies since December 15, 
1896, may be recovered by the owning company. The appli- 
cation for this patent was filed on November 24, 1885, and the 
patent (No. 546,059) was issued September 10,1895. The first 
claim, which was the basis of the suit, covers an electric rail- 
wav svstem in which the workine conductor (trollev wire or 
third rail) is divided into insulated or disconnected sections, 
each section being connected to the generator or 'bus bar at 
the power station through a separate feeder provided with an 
automatic circuit-breaker or other protective device. "ће 
cwnership, of the patent by the Allis-Chalmers Со. has been 
upheld by a previous decision of the U.S. Circuit Court of 
Appeals. In the present suit, an injunction has been issued 
against the use of, manufacture, or sale of the infringing 
apparatus by the defendant companies, and our contemporary 
is informed that, after hearing arguments, the Court refused to 
suspend this injunction pending appeal. 


Cable Interruptions. Date of Interruption. 


Assab —Perim ................... eee eee July 8, 1909 
Malta—Tripoli...... s л... mere April 20, 1910 
Reunion —Мазгїйив.......................... з... Мау 20, 1910 
Latakia—Palura о... ces May 26, 1910 
Obock—Djibouti......... cc. cecccsecceeecescccuaeceraeee June 24, 1910 
Tourane - Атпоу............................2 ууу... Sept. 25, 1910 
Рагашатїбо—Садуеппе............................... . Oct. 1, 1910 


Tests with а New Brake Shoe at Philadelphia.—A recent 
issue of the “ Electric Railway Journal" mentions that the 
Philadelphia Rapid Transit Co. has been obtaining some re- 
markable results with a new type of brake shoe with regard 
to long shoe life, minimum wheel wear and high friction 
coefficients in braking. The first operating installation was 
made in May, 1910, and since that time about 1,000 shoes have 
been placed on both single and double-truck cars with hand or 
air brakes. These shoes are of the inset type, the body being 
made of a fine grade of iron, with a tread containing six cylin- 
drical pockets 13 in. deep and filled with cement. It has been 
found that these insets are a strong factor in eliminating the 
screeching common to many brake shoes. The inset com- 
position is not affected by moisture, as was shown by its be- 
haviour during six weeks of heavy rain, when the first shoes 
were placed in service. The pattern in use up to the present 
time has a groove or throat to receive the wheel flange for the 
full length of the shoe. However, in accordance with a sug- 
gestion that has been made, the new design will have a tread 
2] in. wide and heel and toe guides only for the flange of the 
wheel. This change will bring all the braking on to the treads, 
and prevent the pinching or breaking of the wheel flanges. The 
older shoes have been scrapped at an average weight of 6$ lb., 
but the new pattern shoe, weighing 20 lb. originally, will not 
have to be discarded until it reaches 41b. Not one of the shoes 
has been removed from the hand-brake cars, and the railway 
company expects them to give at least а year's service before 
scrapping. The average life of 115 shoes taken off the air- 
brake cars was 10,173 miles. The rest of the air-hrake shoes, 
constituting about 70 per cent. of the total, are still in service, 
so that the net average life should be several thousand miles 
more than the figure given. The drawback of the ordinary 
long-life shoe is its excessive abrasion of the wheel. This is 
particularly true of shoes made of such material as chilled or 
soft grav поп. However, the tests made with the new inset 
shoe by the Philadelphia Rapid Transit Co. show that it wears 
the wheels far less than cast iron steel-back brake shoes. The 
exact figures obtained or the action of both shoes on steel 
wheels were as follows : Inset shoe used 67 davs, or 8,445 miles, 
wore ой .2, m. ; inset shoe used 69 davs, or 8,645 miles, wore 
off } in. ; cast-iron shoe psed seven days, or 940 miles, wore off 
lin.; cast-iron shoe used five davs, or 740 miles, wore off 
п, ш. On September 13. 1909. before the extended. installa- 
tion of the inset. shoe, the railway company tested it for its 
frictional coefficient value in comparison with common cast- 
iron brake shoes. The test runs were made on a 3 per cent. 
down gradient 690 ft. long. The air brakes were applied when 
the cars were running at top speed. «The results showed that 
with 501b. pressure the inset shoe equipment was stopped in 
an average length of 204 ft., or 59 ft. less than the cast-iron 
shoe equipment. Similarly, with 751b. pressure, the inset 
shoes enabled the car to be stopped in 158 ft., or 22 ft. less than 
the cast-iron shoe equipment. 

The Hygienic Aspects of Illumination.—In a Paper on 
this subject read before the second Congrés International des 
Maladies Professionelles гає Brussels last month, Mr. Leon 
Gaster pointed out how much, not only the workman. but also 
the emplover, benefited bv the maintenance of good lighting 
conditions. The question had recently been receiving much 
attention, both on the Continent and in America, while the 
Home Office were now making a special study of the question 
of the conditions of illumination in factories, and were provid- 
ing for the collection of data bearing thereon. Good results 
in illumination could only be obtained bv the joint efforts of 
the engineer, the oculist and the architect. The whole question 
of illumination depended upon the behaviour and well-being of 
the eve, and the medical profession were, therefore, intimately 
concerned. At the same time, new developments were 
constantly taking place, and newer and brighter sources, with 
the technical details of which the engineer was chiefly familar, 
were replacing the old hghts of the past. In one respect these 
new sources were notably different from the lamps they were 
superseding. The “intrinsic brilliancy,” or " candle-power 
per square inch," was much greater, and the lights were there- 
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fore apt, if misused. to be dazzling to the eye. For this reason 
it was most essentia! to arrange the sources wisely, so as to 
avoid апу tendency to glare, and especially in the case of work- 
shops and factories where people were exposed to artificial light 
for long periods of time. Lights should therefore be placed 
outside the direct range of vision, and advantage should be 
taken of appropriate shades and reflectors to direct the 
light where it was wanted and to screen it in directions in 
which its brilliancy would be inconvenient. Again, there were 
тапу industrial processes, such as those in lamp factories, glass 
and iron works, welding operations, &c., where workers might 
be exposed to the гауз of these bright illuminants, and proper 
methods of protection were most important. But it had been 
suggested that it was not only the intrinsic brilliancy that was 
harmful. Dr. Stockhausen and others had laid stress on the 
effect on the eves of the ultra-violet invisible ravs, and attri- 
huted the severe inflammation following incautious exposure 
to powerful lights to this cause; this question required further 
examination before definite recommendations could be made. 
It had also been suggested that the prevalence of cataract 
among glassworkers was due to the peculiar radiation given out 
by the molten material, and an inquiry was now being con- 
ducted into the matter. Yet another aspect of the suhject 
which deserved to be emphasised was the tendencv of bad 
conditions of illumination to lead to accidents. Naturally, 
mishaps were more apt to occur when the machinery could not 
be clearly seen. The Fidelity and Casualty Co., of New York. 
in a recent report placed defective lighting first in the hst of 
causes of accidents. 

British Standard Specification for Bayonet Socket Lamp 
Holders and Caps.—The latest report of the Engineering 
Standards Committee deals with this subject, and all will be 
agreed that it appears at an exceedingly opportune moment, 
for the advent of the metal filament lamp has brought with 
it a difficultv in regard to the fitting of anv lamp cap into any 
holder in general use. This difficulty has, the Committee 
find, been verv noticeable of late, and whether it is due to 
разу manufacture or, on the other hand, to faulty gauging, 
the result is annoyance to the user and the possible loss of 
custom to the maker. Lamp makers would therefore do well 
to adopt the suggestions of the Committee as outlined in their 
specification, especially in regard to the question of the verifi- 
cation of their shop gauges. It should not be a difficult task 
to do away entirely with апу tendency to non-interchange- 
abilitv between lamp caps and lamp holders of different makes. 
The Committee, in a preface written by Dr. R. T. Glazebrook, 
point out that although thev have kept m view the great 
desirability of interchangeability, they have been most careful 
not to interfere in anv way with invention and progress. They 
also express their appreciation of the courteous assistance 
rendered bv the makers. The present specification deals with 
holders for lighting purposes only, but we understand that the 
effect of heat on the ordinarv lamp holder is being investigated 
experimentally at the National Physical Laboratory, and an 
addendum to the present report, dealing with lamp holders 
for use with radiaturs, may shortly be expected. The price 
of the present report is 55. 2d., post free, and it may be 
obtained from any bookseller or direct from the offices of the 
Committee, 28, Victoria-street, Westminster. It is published 
for the Committee by Messrs. Crosby Lockwood & Son. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. J. Rezelman contributes an article on ** Leakage Reactance." 

A description is given of the wireless telephone apparatus devised 
by Mr. E. Е. Huth, of Berlin. 

At the mecting of the Iron and Steel Institute last week a Paper was 
read by Mr. D. К. Campbell on ** Electric Steel Refining." 

We give an abstract of the Paper “ On Hysteresis Loops and 
Lissajous’ Figures. and on the Energy Wasted in a Hysteresis Loop,” 
read by Prof. №. P. Thompson before the Physical Society. This is 
also referred to in à Leading Article. 

The report of Mr. Bouton on car meters, presented at the recent 


meeting of the Union Internationale de Tramways et de Chemins de 
Fer d'Intérét Local, is abstracted in another column. 


As a result of a conference between the Gas Department and the 
Electricity Department of the Manchester Corporation, a report has 
been presented as to the methods of working of the two department 
and as to their respective contributions for the relief of the rates, . 

The accounts of the Manchester Corporation Electricity Depart- 
ment for the year ended March 313% last are analysed elsewhere in 
this issue. 

Acton Council have agreed to transfer their electricity supply under- 
taking to the Metropolitan Electrie Supply Co. 


West Hartlepool Corporation have made an arrangement with the 
Seaton Carew Iron Co. for the utilisation of the waste heat of blast 
furnaces at the ironworks for generating electricity. 


Another Telephone Subscribers! Protection Association has been 
formed, this time at Edinburgh. 


An electric power scheme of considerable magnitude is brietly 
mentioned in a note headed “ India." A company has been reris- 
tered in Bombay with a capital of £1,134,000 in connection with 
this project, in which the Lahmeyer Co. is interested. 

Loans jor Electricity Supply.—An inquiry was held last week into 
the application of Walsall Corporation to borrow £23,225 for exten- 
sions of the electricity undertaking.—The Local Government Board 
have sanctioned a loan of £20,000 for an electricity supply scheme 
for Dundalk.—St. Helens Corporation have received sanction to a 
loan of £11,206 for extensions of the municipal electricity works.— 
Stepney (London) Council have applied to the L.C.C. for a loan of 
£7,150 for additional plant, &c., for the Limehouse generating 
Station.—Asfon Council have received sanction to loans amounting 
to £2,575 for electricity supply.— Wigan Corporation have received 
sanction to з loan of £36,000 for the electricity undertaking.—H. Чоп 
and Isleworth Council are to borrow £3,048 for extensions of the 
electricity undertaking. Ап inquiry was held on Wednesday into 
the application of South Shields Corporation for permission to bor- 
row £9,400 for their electricity undertaking. 


Arbitrations.—Mr. Robert Hammond has been appointed arbi- 
trator to determine the price to be paid for electrical energy for the 
next seven years by Paisley District Tramways Co. to Paisley Cor- 
poration. ‘The proceedings will commence to-day (Friday). 

Мг. Archibald Read has been appointed arbitrator in regard to the 
price to be paid by Winchester Corporation for the Winchester elec- 
tricity works. 

Mr. Archibald Read has given his award in the Torquay tramway 
arbitration to the effect that the consent of the Corporation to the use 


of the overhead system on Torbay-road has been unreasonably with- 
held. 


Legal.—An interesting legal case, in which Mr. Justus Eck was 
successful in an action brought against the Union-Castle Mail Steam- 


ship Co., is reported. The result is of something more than personal 
interest—electrie fan makers please note. 


INSTITUTIONS AND SOCIETIES. 


Institution of Civil Engineers.—The Council of this Institution 
have made the following awards in respect of Papers published in 
Section Ш. of the Proceedings for the Session 1909-1910 :—4 Telford 
Gold Medal to Major W. W. Harts, U.S. Army ; a Watt Gold Medal 
to Mr. А. Trewby; a Crampton Prize to Prof. А. Н. Gibson an] 
Мг. А. Ryan; and Telford Premiums to Messrs. W. В. Baldwin- 
Wiseman. О. W. Griffith, W. E. Lilley. W. Corin, J. А. Saner and 
F. О. Blackwell. They have also awarded the Indian Premium for 
1910 to Mr. С. W. Lloyd-Jones. 


ARRANGEMENTS FOR THE WEEE. 


MONDAY, October 10th. 
JUNIOR INSTITUTION OF ENGINEERS. 
7:30 p.m. Meeting at Caxton Hall, Westminster. Lecture on 
“The Law Relating to Engineering," by Mr. № W. J. Costell». 
GRADUATES’ ASSOCIATION OF THE INSTITCTION OF MECHANICAL 
ENGINEERS. 
8 p.m. Mecting at Storey's Gate. Paper on “ Recent Improve 
ments in Wood Working Machinery,” by Mr. А. E. Harris. 
WEDNESDAY, October 12th. 
ASSOCIATION OF ExGINEERS-1N-CHARGE. | 
8 рт. Mecting at St. Bride’s Institute, Bride-lane, Fleet-street. 
Presidential Address on “ The Ordnance Survey and the ad 
and Use of Machinery for Printing Maps,” by Capt. H. К 
Sankey, R.E. E 
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‘MANCHESTER CORPORATION ELECTRICITY SUPPLY 
ACCOUNTS. 


Whatever may be said as to the general development of 
electricity supply in this country, there is no doubt that Man- 
chester is well to the fore in things electrical. Его the early 
davs of electricity supply the Manchester undertaking has been 
a centre of interest to electrical engineers, and during the last 
vear or two the rapid progress made, particularly as regards 
power supply, has attracted more than usual attention. The 
total number of units sold by the electricity department 
during the year ended March 31st last was no less than 
71,557,387, or over 90 units per head of population. This is, 
we believe, one of the highest figures recorded in this country. 
Of this total, about two-fifths is accounted for by electric trac- 
tion, viz., 28,526,168 units, whilst private consumers required 
42,886,223 units, public lighting being only responsible for the 
small amount of 144,696 units. Compared with the previous 
year's figures there is an increase of 5,736,201 units in the 
quantity sold to private consumers, an increase of 45,103 unita, 
or 45 per cent., in the energy used for public lighting, and а 
decrease of 1,148,781 units in the amount of electrical energy 
supplied to the tramways. 

As the maximum load increased from 31,118 kw. to 
33,785 kw., the latter figure comprising a demand of 
24,193 kw. for lighting and power and 9,592 kw. for traction, 
it will be seen that the load-factor is 24-2 per cent., compared 
with 24-6 per cent. à year ago, and 25-4 per cent. in 1907-8. 
"This decline in the load factor is rather surprising in view of 
the extensive power supply developments in recent years. 
If the figures are analysed, it will be found that the traction 
load factor has increased from 33-3 per cent. in 1908-9 to 33-9 
per cent. in 1909-10, whilst the load factor recorded for light- 
ing and power during the last 12 months was 20-3 per cent., 
the same as a year ago. The total capacity of generating 
plant at March 31st was 45,300 kw. 


In regard to the energy lost in distribution, or otherwise 
unaccounted for, this has reached the high figure of 17,175,300 
units, or approximately 18 per cent. of the total quantity 
generated, which latter amounted to 95,542,254 units. The 
above figure of 18 per cent. is about 1 per cent. higher than in 
the previous vear. This is due to a greater output to the high- 
pressure alternating-current network, the energy absorbed 
in the latter being necessarily higher than in the low-pressure 
continuous-current area. 


Turning now to the financial statistics of the undertaking, 
the sales of current for lighting and power were £247,420, as 
against £231,648 a year ago, whilst the revenue obtained from 
the sale of current to the tramways department has decreased 
from £128,613 to £119,348. The net result is that the total 
income of £374,878 shows an increase of £7,031. Аз the 
total costs (including capital charges) amounted to £338,873, 
compared with £333,949 last year—a very satisfactory result 
considering the increased output—the balance shown is 
£36,005. 


It will be seen, from our analysis of the expenditure below, 
that considerable economies have been introduced, and the 
total costs (excluding capital charges) now stand at 0-614., 
compared with 0-66d. last year. There is little doubt, how- 
ever, that a much lower figure will be reached as greater use is 
made of the new plant in Stuart-street station. 

The following is an analysis of the expenditure during the 
past financial year, together with the cost of working per unit 
sold, the latter figure also being given for the previous year. 


Cost per unit sold. 


Generating Costs. 1909-10. 1908-9. 
ROB RO ее £63,239 ... 0-214. ... 0-244. 
Oil, waste, water, &C......cccccccccseesecceetees 6.046 ... 0:024. ... 0-03d. 
Salaries and wages at station............ see 18,359 ... 0-06d. ... 0-07d. 
Repairs and maintenance ..................... 13,438 ... 0-05d. ... 0:054. 
Total Generating Costs, .................... £101,082 ... 0-34d. ... 0-39d. 
EE Dd an 


Cost per unit sold . 


Distribution Costa. 1909-10. 1908-9. 
Salaries and wages .............................. £15,373 ... 0-054. ... 0:064. 
Repairs and maintenance of sub-station 
machinery, meters, fuses, &c................ 14,760 0-05d 0.044. 
Miscellaneous .............. eene 2,352 0-01d 0-01 d 
Total Distribution Costs .................. £32,486 0-11d. 0-11d. 
Management Costs. 
Salaries and wages ...,.......................... £8,569 0-03d. 0-03d. 
Printing, stationery, &c......................... 950 0-00d 0-00d. 
General establishment charges ............... 1,552 0-01d. 0-014. 
Law and Parliamentary charges ............ 536 ... 0-00d. 0-00d. 
Special сһҺагдев.................................... 1,339 ... 0-00d. 0-01d. 
Total Management Costs.................. £12,946 0-04d 0:05d 
Rents, rates and taxes ........................ £34,684 ... 0-194. ... 0-114д. 
TOTAL COSTS (ex. capital charges)............ £181,197 ... 0-614. ... 0-66d, 
Capital Charges. 
Interests co dba ve Debo ТЕ £69,311 ... 0-23d 0-24d 
Sinking fund and repayments ............... 88,365 ... 0-30d 0.294 
Total Capital Charges..................... £157,676 ... 0-53d. 0.534. 
TOTAL СОВТВ (inc. capital charges)......... £338,873 ... 114d 1:20d. 
Revenue 
Sales of current ................................. £367,702 1-23d 1:294. 
Rental of тшебегв................................. 431 ... 0-00d 0-00d. 
Rental of motors ..............ccccecccucecscecces 4,791 0-02d 0-02d. 
Miscellaneous (less bad debts) ............... 1,954 ... 0-01d 0-01d. 
TOTAL REVENUE .............................. £374,878 ... 126d 1:324. 
Balance (surplus) ............................... £36,005 ... 0-12d. ... 0-12d. 


Of this balance, £23,822 is paid into the Renewals Suspense 
Account and £183 to the Reserve Fund Account, whilst the 
remaining sum of £12,000 is handed over to the city fund in 
aid of the rates. This last-mentioned contribution is a similar 
amount to that paid over to the rates a year ago. The 
Renewals Suspense Account showed on March 31st last a balance 
of £141,451, compared with £135,252 a year ago, the expendi- 
ture on plant discarded, &c., during the 12 months having been 
£20,553. 

The generating costs given above are the combined costs for 
Dickinson-street, Bloom-street and Stuart-street powerstations. 
The individual figures per unit generated are as follows :— 


Stuart-street. 
Number of units generated..................... 68,505,025 
Сов ОЁ fuel. эз. зинаа £41,080 ог 0-1444. per unit generated. 
» Oll &с........................._ 3,968 or 0.0144. 
Salaries and wages .................. 8,913 or 0-031d. 
Repairs and maintenance ......... 7,266 or 0:0254. 
Total cost at Stuart-street.... 0-214d. 


Dickinson-street and Bloom street. 
Number of units generated. .................... 27,037,220 
Cost OF fuel 5; odictor cin t ao teni £22,159 or 0-197d. per unit generated. 
o «0015-0 on ose La ae erences 2,078 or 0-0184. 
Salaries and wages................... 9,446 or 0-084d. 
Repairs and maintenance ......... 6,172 or 0-053d. 
Total cost at Dickinson-street and 
Bloom-street 


»» LIU 


Д4 ээ 


»? »» 


„э 


39 99 ДА 


77 


99 


0-354d. 


ооо оо ооо оо ооо чоо о ооо ооо в 99 99 99 


In comparing these figures with the combined figures given 
in the analysis above, it should be remembered that the latter 
are calculated per unit sold. Moreover, in comparisons 
between the results of the different stations, it must not be 
forgotten, as mentioned above, that the distribution losses 
are greater in connection with the high-tension transmission. 

In connection with the extensions to the power plant during 
the year, the most interesting feature was the large Tudor 
battery installed. This is now in successful operation. The 
large extensions of steam plant and accessories at the Stuart- 
street station have also been brought to a satisfactory con- 
clusion, and substantial improvements have been effected in 
the high-tension switchgear. As to extensions of mains, a 
net addition of 163 miles has to be recorded. 

During the year the capital expenditure amounted to 
£111,924, mains accounting for £30,714 of this total, buildings 
and plant at Stuart-street station for £39,439, and plant and 
buildings at Dickinson-street for £21,688. The total capital 
expenditure to March 31, 1910, was £2,678,630, the various 
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items comprised in this total, together with the respective 
cost per kilowatt of plant installed, being as follows :— 


Per kw. 
installed. 
Land and buildings (Dickinson-street)... £101,174 
" ji (Bloom-street) ...... 72,961 
Y m (Stuart-street) ...... 214,720 
ilc esI £388,855 ...£ 8.6 
Machinery and plant (Dickinson-street) £194,019 ...(20-2) - 
* »  (Bloom-street)...... 127,301 (17-7) 
" - (Stuart-street) ...... 396,537 (13-9) 
Total ..... ибн: £717,857 ... 15.8 © 
Stuart-street railway .........ccccscsccccceccecseccecseesees £81,380 ... L8 
я water supply. iiie eee ce ен нее 4,896 ... 0-1 
Distributing stations .............. „ооо. 356,934 ... 7-9 
MAINS: PX 949,239 ... 20-9 
Meters oeer ао о Ese po aUa овако ае о 60,989 ... 1:3 
Motors ае неее ИИА 33,554 ... 0-7 
Electrical instruments...................... eee eere 2,713 ... 0-1 
Cable stores and workshop............................. eee. 30,520 ... 0-6 
Cottage Property T —— 3,993 0-1 
Warehouse property ....................................... 47,1122 ... 1-1 
Street lighting ола eet elu eee deo sacs 578 0-0 
Total capital expenditure ........................ £2,678,630 ...£59-0 


ELECTRIC STEEL REFINING.* 
ВУ D. Е. CAMPBELL. 


Summary.—The author discusses the general aspects of the use of elec- 
tricity for the refining of steel, and describes the usual procedure with an 
electric furnace. Probable future developments in this country are also 
outlined. | 


The electric furnace is at present used in various works for the 
refining of steel from the Bessemer converter in the manufacture of 
rails and all classes of railway material and castings, and more com- 
monly in connection with the basic open-hearth process for the 
manufacture of various products of intermediate quality, castings 
and tool steel of all kinds. "These are the purposes for which it bas 
been most widely adopted, notably in America, Germany and France, 
though it is also used for melting and refining charges of cold scrap of 
cheap quality for the manufacture of tool steel and small castings, 
and its high efficiency is now generally acknowledged. The refining 
of steel that had been previously melted was the first use to which 
the electric furnace was applied commercially ; but now that single 
furnaces have been producing over 200 tons a day for more than 16 
months, it is obvious that the field for the process has widened, and 
already many furnaces are in construction or operation in this 
country. 

The author is of opinion that the electric furnace is especially suit- 
able, and will be widely adopted, for any class of work in which raw 
materials of a high degree of purity are now used. А wider applica- 
tion for rails and sections may occur when working in connection with 
the Talbot furnace, for the charge can be taken to the electric 
furnace as soon as the carbon is down, and the necessity of 
removing the sulphur and getting a teeming heat is avoided, as 
this is done in the electric furnace both economically and completely. 
Thus the capacity of the Talbot furnace is substantially increased, 
and this covers the greater cost of electric refining. Again, in the 
case of a basic open-hearth plant, using 60 per cent. of molten pig 
iron and 40 per cent. of scrap, a 40-ton furnace might have 15 tons 
removed to the electric furnace for refining, and a similar charge put 
in every two hours. Thus the capacity would be increased, the 
quality improved, and, in addition, а reduction in the cost of raw 
materials can also be made in some cases, as a low quality of pig iron 
can be used. 

Similar conditions occur when working in conjunction with an 
open-hearth plant for making castings, and a thoroughly dead melt 
and extreme fluidity can be obtained, while the commonest raw 

materials can be used, and refined completely. This gives economy 
both in the amount of gits and runners, and also in the reduction of 
wasters. Even in the case of foundries engaged in ordinary open- 
hearth casting work, in which the margin of profit is now exceedingly 
small, the electric furnace is considered necessary for an improve- 
ment in quality, while in a small foundry making light and intricate 
castings from crucible steel, an economy of several pounds per ton 
may be expected to result from the adoption of the electric furnace, 
judging from the reduction of the costs in works in Germany where 


* Paper (somewhat abbreviated) read before the Iron and Stecl Insti- 
tutc, at Buxton. 
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crucible furnaces were replaced by this process. There is little doubt 
that crucible steel, Swedish billets, and products of intermediate 
quality, such as are used for the Sheffield trade and by tube-makers 
of Staffordshire and South Wales, can be economically replaced by 
steel refined by electricity, and made in Middlesbrough, Cumberland, 
or the larger steel works in the Sheffield and Rotherham districts. © 

The use of the electric furnace is not likely to become general for 
rail steel manufacture at the present time, except in cases where the 
conditions are exceptional. In certain cases, such as at South 
Chicago, it has been adopted for that purpose owing to the economic 
conditions, notably the scarcity of good Bessemer ores and the 
demand for better rails. The electric furnace in such cases may save 
Bessemer plants from the scrap heap, or, at any rate, prolong the life 
of present installations, and at the same time make it possible to 
produce rails of a quality better than the best open-hearth steel, thus 
avoiding heavy capital expenditure. 

In the electric furnace, almost any degree of refining can be econo- 


mically effected, and the removal of sulphur, phosphorus and oxygen 


is especially easy. This is probably due to at least three causes: (1) 
The intense heating of the slag, which is the place at which refining 
takes place. Owing to this high temperature and the extreme fluidity 
of the slag, the rate of the refining reaction is very great, because 
the velocity of reaction rises very quickly for high temperatures, and 
not in direct proportion to the temperature. (2) The extremely basic 
slag that can be kept in a very fluid state, and the calcium carbide 
formed by the action of the arc on the calcareous slag, are especially 
advantageous for desulphurisation. (3) The violent motion of the 
steel, which results from the convection currents produced in the bath 
due to the two intensely hot areas caused by the arcs below the 
electrodes, increases the volume of steel exposed to the hot and fluid 
glag area, and hence the rate of refining. 


The usual procedure for the use of the electric furnace in connection 
with the Bessemer converter is to charge the steel, holding back all 
slag in the ladle, after putting on the bottom of the furnace, lime 
and mill scale or iron ore. This produces an oxidising or dephos- 
phorising slag, which may be carefully skimmed or poured off. On 
the bath of steel, carbon is thrown to carburise to any required degree. 
and then a second highly basic and desulphurising slag is added. 
The arc acting on the calcareous slag produces calcium carbide. which 
may combine with sulphur to form calcium sulphide. As neither 
gases nor air enter the furnace, and the conditions are almost œm- 
pletely reducing, no sulphates are formed, a dead melt is easily 
obtained, and when the slag is molten and the requisite heat obtained. 
the steel is teemed. ln the open-hearth or any oxidising furnace 
these reactions cannot take place so completely and efficiently. 

With steel from the basic open-hearth furnace, the procedure is 
similar, but when the quantity of phosphorus to be removed is small. 
it is only necessary to use one refining slag for the elimination of 
sulphur and any small amount of phosphorus remaining. The usual 
practice is to put the carbon necessary for carburising in the bottom 
of the furnace and then add the steel and the basic slag materials. 
Аз soon as the teeming heat is obtained, the necessary ferro-alloys are 
added and the steel will be completely refined. 


Another point of interest is the rarity of blow-holes in electric steel 
when properly made, and this leads to the question of the cause of 
these troubles, It is well known that any ingot of steel when placed 
in a vacuum evolves nitrogen, and this is about equally true whether 
it be made in the crucible, the Bessemer converter, or the electne 
furnace. Blow-holes contain nitrogen, but this is probably not tte 
cause. It is far more probable that they are due to the combination 
of oxides with the carbon in the process of cooling. and that the 
carbon monoxide so formed at a high temperature causes blow-hoks 
in the cooling steel, and owing to the diminution of volume of the 
carbon monoxide on cooling, a partial vacuum is formed. and nitrogen 
is sucked into the blow-holes. In electric steel, oxides do not occur 
in any quantity, and consequently the prime cause of blow-holes 13 
reduced. Again, the quality of electrically refined steel is better than 
a material of similar chemical composition made in any oxidising 
furnace. This is probably due to the reducing conditions under 
which it is finished. | 

It must not be forgotten in discussing these special qualities of 
electrically refined steel, that some inferior material has been made 
by incompetent melters or in ineffective furnaces, and that the elec- 
tric, just as much as any other furnace, requires trained men. 82 
most careful designing by metallurgists who have mule a speci 
study and had practical experience in this subject. 

The question of the cost of applying this process, which must g 
considered before all others, is more difficult to discuss ne 
owing to the great variety of conditions. The fo!lowing are s 
points, all of which must be carefully considered in each part! i 
case: (1) The possibility of saving in cost of raw materials, sin% " 
best qualities of steel can be made from impure raw materials. (= 


—— 


ғу 


Possibility of increasing the output of present furnaces by the addi- 
tion of electric furnaces with improvement of product. (3) The 
cost of power and possibility of using blast-furnace or coke-oven gas, 
exhaust steam, &c., will be the determining factor in regard to decid- 
ing whether, in the manufacture of steel, electric refining can be 
economically adopted. In the case of cheap power or valuable pro- 
ducts, scrap may be economically melted and refined in the electric 
furnace at a current consumption of 700 to 800 kw.-hours per ton, or 
if the price of power be high, the steel may be merely desulphurised 
and deoxidised, after melting and dephosphorising in a basic furnace, 
with a power consumption of 100 to 150 kw.-hours per ton. (4) The 
possible reduction of capita] expenditure at certain works where the 
present products are not sufficiently good for modern specifications. 

The figures given apply chiefly to Héroult furnaces, as this type 
has been far more widely adopted, and is used in larger units than any 
other. This furnace is similar to a basic open-hearth furnace, and 
seems to present more simplicity and to embody more of the desirable 
features of electric furnace design than any other. These features, 
in the author's opinion, are: (1) The best basic open-hearth cesign 
should be followed as closely as possible. А bottom homogeneous 
and solid and banks free from embedded electrodes is important, and 
above all simplicity of design. (2) All electric mechanism, in the 
form of generators, transformers, &c., should be entirely separate 
from the furnace, and should be of standard design. (3) А high- 
power factor must be maintained. (4) To avoid excessive cost of 
refractory materials, the roof should be protected from the direct 
radiation of the ares by the electrodes themselves, and the intensely 
heated area of slag should be as large as possible, to increase the 
surface of refining action. (5) The heat should be applied to the slag 
as in the basic open-hearth furnace, and the temperature of the slag 
should be maintained above that of the stcel, which allows of extreme 
basicity and fluidity being obtained and gives an intensely active 
refining action. Тһе conditions in the furnace should be oxidising, 
neutre; or reducing, at will. 

The adoption of electric retining will cause some readjustment in 
the steel trade. As soon as the Sheffield steel melter has become 
acquainted with the process, and accustomed to the working of 
electric furnaces, electrically retined steel will largely replace ordinary 
crucible steel. This has already occurred in Germany and America. 
Large crucible plants and small open-hearth furnaces engaged in the 
manufacture of small and intricate castings, such as motor car parts, 
&c., may be replaced by electric furnaces, because the high degree of 
шау and dead melt obtained are especially advantageous. In 
many cases manufacturers of axles, guns and tubes will abandon the 
use of Swedish raw materials, and refine stecl made from low-grade 
ores, thus reducing the value of high-grade ore deposits and the quan- 
tity imported ; for, by the use of electricity, Cleveland stone will 
produce a steel equal to the best hiematite ores. The capacity of 
many Talbot and basic open-hearth plants will be increased and the 
quality of the product improved, while much of the power that is now 
going to waste will be utilised for steel refining. 

From the electrical engineer's point of view, the electric furnace 
is an attractive load, as it is more or less in continuous operation. In 
the case of the Héroult furnace the power factor is 0-88 to 0-90, 
though much less with large induction furnaces. Single, two or three 
phase current of any frequency from 20 to 60 has been used withoct 
any difficulty, though it is preferable in the case of a two-phase 
system to transform to three-phase current, which can be done with- 
out additional difficulty or expense. The load factor will be most 
favourable, the usual practice when refining, for example, in a 15-ton 
furnace, being to use 2,000 kw. for 20 minutes after charging, while 
the steel is being heated. The current is then reduced to about 
1,500 kw. for 45 to 75 minutes until the steel is ready for teeming. 
There is then an interval of 10 to 15 minutes during which the fur- 
nace is teemed, fettled and charged, which allows the transformers 
or generators time to cool before the period of overload commences. 
Current fluctuations occur for a few minutes, while there is an evolu- 
tion of gas from the steel which makes the bath boil up and touch the 
electrodes. This, however, is not sufficient to be objectionable, 
provided that tbe electrical machinery is properly designed for the 
purpose, and the extent of these variations is not 80 great as in the 
case of many rolling-milis, the fluctuations in voltage being only 
about 3 per cent. in the South Chicago works, where a 2,000 kw. 
furnace has been working steadily since May, 1909, 


DISCUSSION. 

Mr. Е. Н. SaxiTER (Rotherham) said he believed in the future of the 
electric furnace in certain directions, but he thought its future would 
be damaged by the furnace being recommended for the making of com- 
paratively cheap qualities of steel, because people would find that the 
steel was not sufliciently improved to pay for the extra cost. He agreed 
that rails were not likely to be generally manufactured from the electric 
furnace at present. Even under the special circumstances at South 
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Chicago, he was inclined to doubt whether the. process would be con- 
tinued. He believed they turned out something like 2,000 tons of rails 
in 24 hours. 1 was time members had some more definite information 
on the subject of costs. 

Mr. Е. С. 1ввотзох (Sheffield) said many of the points mentioned by 
the author applied equally to the induction furnace. lt was a question 
whether the arc furnaces, with their intensely hot areas, would not 
seriously affect the high-carbon steels such as were produced in Sheffield. 
The question of scorching ingots, and of the control of heat, was very 
important for these classes of steel. 

Mr. J. Н. НЕАР (London) said they could not give а simple answer to 
the question of whether steel could be made better or cheaper in thc 
electric furnace. The general answer was, probably, that the more coke 
or coal was used, as fuel only, the better did electric smelting compete 
with the other processes. Іп fine crucible steel they had an expenditure 
on coke, as fuel, of 60s. to 70s. per ton of steel produced. If they took 
the consumption of electricity as 800 kw.-hours per ton, it would cost 
them, at 4d. per unit, 33s. 4d., so that they had a great margin, which 
was only slightly reduced by the cost of electrodes, &c. At the other 
end of the scale, for pig-iron they had а consumption of 2,000 kw.-hours 
per ton, costing nearly 84s., and this only represented a part of the coke, 
because they must still use the latter as a reducing agent. Between 
these two extremes there were intermediate stages at which the electric 
furnace could be economically introduced. In considering its applica- 
tion in place of crucibles, thev must remember that they were limiting 
it to the conditions of the crucibles, and assuming that it would be work- 
ing with the same pure materials; whereas, when they came to review 
the question all round, thev recognised that it could start with cheaper 
material. Ап obvious application for the furnace was that of refining 
common Bessemer stecl. in view of the importance of the subject of 
the electric furnace, he suggested that it should be officially considered 
by the Institute. 

Mr. T. Row anps (Sheffield) said it would be more correct to state 
that the South Chicago works were experimenting with the Héroult 
furnace than that they had adopted it. He wished for information as 
to the cost of electrodes for the large-sized furnaces. Не understood 
that there had been considerable trouble with the carbon electrodes, 
and that graphite electrodes, costing 71d. or 8d. a pound were being used. 

Мг. Е. W. Haksorp (London) said that, from an economical point of 
view, the electric furnace could easily compete with the crucible. The 
next question was whether the quality of the product was equal, and he 
thought it must now be admitted that for practical purposes it was so. 
There might be some very special classes of steel which could only be 
produced from very carefully selected materials melted in a crucible, 
but for 90 per cent. of the purposes for which tool steel was required, 
electric steel, made by any of the well-known furnaces, met all the con- 
ditions. In the making of axles and tyres, too, there was a great open- 
ing for the electric furnace. 16 was useful in the making of moderately 
high-priced materials, very low in sulphur and phosphorus, but he did 
not think that, generally speaking, it could be applied to rail steel. 

Mr. CAMPBELL, in reply, said the making of rail steel at South Chicago 
might certainly be regarded as experimental. The work started in May, 
1909, and several thousand tons of raila were made for the New York, 
Central Railroad, but until they had had a year’s test it could not be 
decided whether the electric furnace should be used on & very large 
scale or not. In the meantime, it was being used chiefly for axles, tyres 
and castings with very satisfactory results, As to whether the electric 
furnace would displace the crucible furnace entirely, he said “ No.” He 
quite agreed that there were special cases where crucible steel would 
always hold its own, but there was a lot of steel made in Sheffield that 
could advantageously be made in the electric furnace. 


THREE-PHASE ARC LAMP WITH FOUR CARBONS.* 
BY ALDO RIGHI. 


Before describing his particular design the author makes reference 
to the simple type proposed by the Edison Co. of Milan, in which 
three carbons—one connected to each phase—are arranged vertically 
with the arc underneath. The arc is maintained in this position due 
to the electro-dynamic action of the current. Experiments have 
also been carried out by R. Flemming, of Swampscott (Mass.), on 
lamps with six vertical carbons, the three top ones being each con. 
nected to a phase and the bottom three to the middle point of a 
atar-wound transformer. 

Mr. Mercanton, of Geneva, has constructed a lamp in which the 
carbons formed the edges of a regular trihedron, and moved in 
channels cut in a cone of refractory material. Тһе circuits were A 
connected, and the regulation was effected by means of a differential 
three-phase motor. 

Mr. Mercanton has closely investigated the efficiency of a lamp of 
this kind, using hand feeding for convenience, although а suitable 
mechanical regulator was devised by Bentivoglio & Siciliani, of Milan 
on the principle of two rotating fields in opposite directions. 

With yellow flame carbons, 8mm. diameter, and a current of 


* Abstract of a Paper in the Pro:. Assoc. Elettro. Italiana, 
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20 amperes per phase at 38 volts and 38-5 cv, the efficiency was found | 


to be 0-16 watt per Hefner candle vertically and 0-217 horizontally. HYSTERESIS LOOPS AND LISSAJOUS’ FIGURES, AND 

r | 17 Б as 
With plain carbons and a current of 15-17 amperes at 51 volts and THE ENERGY WASTED IN A HYSTERESIS LOOP.* 
51 œ, the corresponding figures are 0-192 and 0-58, whereas the 

" > e at 7 “тт “ГЕ, М А] 3 
ordinary monophase lamp has an average value of only 0-8 watt BY PROF. SILVANUS P. THOMPSON, D.5C., Е.К. 
per Hefner candle-power. Summary.—The author shows that any hysteresis loop can be an lysed 

Although the efficiency is relatively so high these lamps have | into a harmonic series of closed curves corresponding to the vineis 
scarcely come into practical use, probably because, ав pointed out by | terms in the analvsis of the current wave. These constituents. are 
Blondel at the Marseilles Congress in 1908. their candle-power is too examined in the Paper. Details are piven of the analysis of various 
high if they are to be stable, and also because it frequently happens loops: the effect of eddy currents on the size and. form of the loops is 
that one of the arcs remains extinguished for a whole alternation. аара account is given of the effect of the higher sine and cosine 

: constituents of the current wave. 
Due to this, the character of the light fluctuates more than would be | 
expected, considering that at any instant there are always two arcs - i | 
alight | E в a Probably many physicists have attempted to find an explanation 

The of the forms of the looped curves which express the hysteresis 

The new arrangement of carbons proposed by the author is the a : . x 

' : exhibited by iron and steel when subjected to сус[ез of magnetisation. 
following. The three bottom carbons, of 8 mm. diameter, con. Phvsical explanations to account for their reneral shape have indeed 
nected to each phase and adapted for fixing in the ordinary holder of и as case a | | и NAE 

: heen given by Ewing and by Hopkinson, Neither of these pionisers, 
a monophase lamp, are set vertically, so that they form the edges of a : ч ? | | | 
triangular prism, whose side measures 14 ie to tomu.. Thei however, oflered any mathematical equations to express their 
я E р р ee vi forms: nor, so far as appears, has any other person yet found any, 
fourth carbon, about 25 mm. diameter, is sct above them co-axially , | = : =. 
| : though М. Pierre Weiss has put forward an electronic theory te 
with the prism, and is suspended in such a manner that it can deviate de d CC 
i | account for the principal features. According to Ewing s molecular 
slightly from the vertical, so as to enable it to make simultaneous а ee 
а the three bolton carbons hypothesis of magnetism, the act of magnetisation consists in the 
i : 8 : orientation into a common direction of the axes of the elementary 
In this way three star-connected ares are formed with the produc- i : р | 
i i i i . magnets constituted by the iron molecules which, when the maw of 
tion of six craters, which, as is well-known, are the main sources Ca TX UI : T 
e 5: : MET iron is in the unmagnetised state, are miscellaneous in their direc- 
luminosity in an arc lamp. Owing to the position of the three top | |. being tl Ra < within which the 
craters the light is in great part thrown downwards without the tions, the molecules being then arranged 1n groups % | 

; se р. MM | | individuals are so oriented as to satisfy amongst themselves their 
necessit y for using reflectors such as monophase lamps require pm | 1 — T 

The s Epics : various polarities in а more or less stable equilibrium. To deduce 

The supply pressure can be adjusted either by impedances, or by m | | : Те 

t | * | from this hypothesis an expression for the ascending curve of magnet! 
transformers, mesh or star wound. In the latter case the fourth . aO | - the statistical method, under 
carbon can be connected to the centre point of the star. In the re sation, it might be possible to apply the мацка BEDS 
үт ' i entre point ot the star. 7D tae Tegn | the assumption that the number and variety of the groupings is 
lating mechanism the series coil carries the current of one phase i : at each stage 

' | enormously great. The ratio 48 df would represent at each stag 
while the shunt coil may be connected between the fourth carbon AN OMM e | E r the rate (per unit 
and any one phase or between two phases. For the following the differential permeability of the specimen, or the тае | ^ 
ранена hund Recut : los d. : of magnetising force) at which the magnetisation was proceeding ; 
" pe р VIE E and this would at every stage be proport ional to the probable шт 

When the arcs are started between the three carbons, the fourth | | NP agnitude c 

, М ор hi © r into alignment and to the magnitude ‹ 
carbon, which at first is supported quite clear of them, is radually of groups that were coming mto ang . HI 

Ч 9 h D : j 24 * h ‹ «Lia x " ИЕ е : ETE ` э ü 
lowered until it forms part of the path of the arcs and lad cratera the aligning foree. The expression would thus assume the form 

t a i ra x 
are then developed in it. IIB q.i 

1 bg P Qr xem • бз 

During the movement there is not much change in the value of the "№ 
current or the light emitt | ' ; А \ value 
there is a B ND Ro ы. pipe ht, + is videam bu Cn сша pO ^ x 

c © Ч ent, anc e 1g э whiecn f l36 dt th as Я 1 1; we 1 { at wien n ам: 

i 1 | е other the particular value о а | 
begin with, was fluctuati adlv distri : М Еа Е . : "s ex pression Is hot 
HM MNA du spa eae e S De mum is reached. — Tho difliculty of integrating this a ion im 
Е BH B { P 5 : Ы н T $ {> Й " é I x ж. c 2 Я ia м 
Е r x gives a distribution which is well suited for | (ho only objection to it ; for it would at best give only is inr Е 
: 5 Py X . . AA PRU > * ' ^ ) Ы 

Тһе ee ч, ое 7 т ее t curve of magnetisation, and additional assumptions s Vin 

| | ay а priori Whether his arrangement AE. ЕТУ "X Dre ascending branen. 
should give a higher luminous Mibieney than that of other ees us iu г cou а ey ew p he con: 

qup AVE Е Не 'steresis loops, аз found by experiment, Can. | | 

lamps. Не is content to e as int tha i ase i т ' T 'hatever the law 
ipm er of craters (as ао Mu pde ше s P sidered from а wholly different standpoint. W О i 
efficiency i носат connecting B and iB. the area enclosed by the oe meas а 

: . г e а : 4 ele дипепе оре 

of energy lost in the iron in the cycle of mag 
_ He mentions another fact, which he is still investigating, and that MEO NES | | 6.19 
is the very small consumption of the top carbon. In certain special | tions, the value, in ergs рог cubic centimetre, being. 4. 9 
conditions, instead of the craters, highly luminous prominences are 
formed extending towards the lower carbons. 
_ The minimum frequeney with which these lamps will work is an 
important point. In Mercanton’s lamp as low a figure as 17 œ is 
possible, which can be explained by the close proximity of the three 
craters and the fact that at a given instant at least two of the arcs 
are alight, both causes preventing the cooling of the carbon points. 
+ + 9 " " 

In the author's arrangement it is hoped that lower working fre- 
quencies will be attainable on account of the great concentration of 
heat with the six craters. 

The practical interest in this subject will be recognised. at least for 
conditions in Italy, on account of the numerous three-phase traction 
installations which run at 15 ^» in that country. Are lamps are at 
present debarred, as the monophase type will not work below 25 ov. 


Let it be assumed that the variations of 1 are such that Б d 
from the value + 3$, to — 6, and back, through a regular aL 
values according to the expression B= №, cos Ө: then. np А 
the variations of p. though they go through a Cycle. р р 
capable of being expressed by апу such simple о ie » к 
shape of the hysteresis loop would be simply an el UM ve eunt 
limiting case. a straight line. The fact that Еи tran 
(and therefore the magnetising force) m choking cous = 


к , sarod] known 
И _. ge : netion 18 well k 
formers does not follow a simple sine or cosine fu ked from a 


f the 


to all electrical engineers. In these instruments, 1 wor e 
source of alternating E.M.F. in which the wave ет 
supply is a pure sine curve, the wave form of the Hux ү ANA 
therefore of the Нах density $ in the соге, will also bea | 


| » imprese 

T Е = Ы т ‘ $3 + 4 ur M f. with res yect to the E з 
Тһе author hopes to return to the subject at а later date, more curve having a lag of exactly 90 wie an vee expressed һу the 
especially to determine the minimum possible frequency, and to give voltage curve. Or if the impresse equation 


lv -the 
t arative fi ; o aiic E SAT S - will be iven by ~na 
comparative figures for the luminous efficiency. equation V= V, sin Ө, the flux density * El capable of bens 
W=— 38, cos 4 But the current will not be ed son known 
. А aec |< ng bee . 
expressed in any such simple fashion. [ It has d M estere 
how these curves of magnetising current are relate Ба the form 9 
loop. И the form of the hysteresis loop 18 di i : ES ха 
the magnetising current can be deduced grap ae Jm 56, p. 1° 
will be found in Карр'з " Transformers аи тей above, КЇ 
Assuming that the flux density follows the аш E 6 
ссы E. о ва 

ж Abstract of а Paper read before the dun E Tut ELE ric la 
account of the discussion on this Papet appeared и 
August 12, 1010, p. 735. 

t These irregular current curves seen, Institute 
Ryan, лес “Transactions” of the American D TIC PAN. ol. N- 
neers, Vol. LIT.. January 10. 1899. See also ee 312, July 29. 192. 
р. 239 and р. 263, January, 1890, and Vol. NA Ss P 


An Electrically-worked Passenger Counter.—According 
to the “ Electric Railway Journal" a new mechanical device 
for registering the number of passengers as they pass into the 
McAdoo Hudson River tunnels is being installed for trial at the 
Hoboken, N.J., station. By interrupting а stream of com- 
pressed air, whieh holds an electrie circuit open in an Instru- 
ur e а each person completes the circuit 
renee E stered, this instrument continues to work 

sslully 16 may do away with the ticket checker. 
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it be plotted as a curve, with maximum ordinate equal to that of the 
hysteresis loop. Consider any point on this curve, or the point 
on the loop having the same ordinate ; then the ordinate at the same 
instant on the current curve will be (on some scale) proportionate to 
the abscissa of the same point of the hysteresis loop; whence it 
follows that the current curve can be constructed, point by point, 
through the entire cycle. This process is followed here, save that for 
convenience the hysteresis loop is turned over through a right angle, 
so that the values of % are taken as abscissex, and those of фу as 
ordinates. 

In Fig. 1 the hysteresis loop ABCDEF selected has been taken 
from Ewing’s classical memoir of 1885. Assuming a closed magnetic 
circuit, and an impressed voltage of a pure sine form, marked V, the 
flux density curve is & sine curve lagging 90 deg. behind the voltage 
curve. Then the current curve is derived by taking any point P on 
the hysteresis loop. projecting it by first turning its abscissa through 
а quadrant about the centre О, then tracing along horizontally to 
the point Q on the flux density curve, where a vertical line. QM. is 
dropped. Then a horizontal line projected from P cuts QM in В, 
giving thus the corresponding point on the current curve, the peak 
of which, corresponding to the cusp of the loop. occurs at the time 
when the flux density curve is a maximum, and when the voltage 
curve is at its zero. It will be seen that the wave form of the current 
curve reflects, in a certain way, the form of the hysteresis loop. If 
the loop is sharply cusped, the wave curve will have corresponding 
sharp peaks. In fact, the loop consists of the two halves of the wave 
curve, folded back one upon another, but with the ordinates differently 
spaced, exactly as if the wave curve had been wrapped around a 
cylinder* and projected upon a plane cutting the cylinder diametric- 
ally through the two peaks of the curve. 

Now this current curve can be subjected to harmonic analysis, 
and its harmonic constituents discovered. Each constituent will 
be a pure sine curve or cosine curve. If each such constituent be 
drawn, and then be projected back by reversal of the process by 
which the wave curve was obtained, the several constituents will 
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Fic. 1.—RELATION OF CURRENT CURVE то HYSTERESIS. 
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reappear as separate closed curves; and by the summation of 
these the original hysteresis loop can be reconstituted. It thus 
appears that any hysteresis loop can be analysed into an harmonic 
series of closed curves corresponding to the various terms in the analysts 
of the current ware. Ап examination of these constituents of the 
hysteresis loop is the principal object of this communication. 

In this graphie process, which is equivalent to wrapping the 
periodie curve around a cylinder, the area of the projected curve is 
equal to the integral, over ihe whole period. of products obtained 
by multiplying each ordinate by the sine of the angle at which it 
stands in the wave curve, abscisse in that curve being reckoned 
as values of angles. (The origin of the cycle is taken where the curve 
has its negative peak.) In symbols this is equivalent to 


37 
| sin 0. (9). 40. Now wv(6), the function which represents the 
0 


current curve, may by Fourier’s theorem be expanded into the 
Beries 
A, sin 0+ A, sin 30-- A; sin 50+ ... А, віп пд 
+ B, cos 6+ B, cos 30+ В, cos 50+... 


Odd terms only are present, as in all alternating current work ; and 
there is no constant term, because the mean ordinate is already zero. 
The constituent terms in the area of the hysteresis loop correspond 
therefore to the integrated products of sin 6 into the successive terms 
of the above series. 

To investigate the form of the constituent elements of the loop, let 
us consider a simple harmonic motion x= X sin б, where 0 stands 
for 2nft, f being the fundamental frequency and X the amplitude. 
о. 


B, cos ид. 


* As in the graphic method of harmonic analysis of Clifford described 
by Perry in “ Proc." Phys. Soc., Vol. XIII, 


| z/ X —8in д and z/Y;— sin (50 + 9). 


This motion is to be compounded, at right angles, with another 
simple harmonic motion y=Y, вт (п0+ф,). where Y, is the 
amplitude, $» a possible angle of phase-difference, and n any (odd) 
integer giving the order of the harmonic. We have then to find an 
expression for the curve of which z and y are the co-ordinates. For 
simplicity we deduce the expressions where п = 1, n=3, and n = 5, that 
is for the first, third and fifth terms of the constituent elements. 
First Term (Fundamental); n—1. We have 

r/X-— віп 0, . . . . . . 

y/ Y,— sin (0+ ф,). З 
Multiplying both sides of (1) by cos фи, we have 

2/X cos ¢,=sin 0. cos $, ; also y/Y,—sin 0. cos фу + cos 0. sin gy. 
Subtracting this equation from the preceding, we have 
(3 ) 


r/X cos $,— y/Y — — cos 0. вт $,. . 
(4) 


(1) 
(2) 


Multiplying (1) by sin $,, we get 
r/X sin $,— sin 6. sin $,. . 
Squaring (3) and (4) and adding them gives us 


N2 2 
(2) aC?) 955. cos $,— віл? фу. . . (5) 
= 1 1 


This is the equation to an ellipse, such as is represented by Fig. 2. 
According to the values given to ф, there arise three principal cases : 
x? y? ; 
(i.) If ф.= 5 ог m. the equation becomes ety) an ellipse 
set orthogonally with respect to the co-ordinate axes (Fig. 3). (ii.) If 

| а? у? ry Y 

—0t 4 9; =0, whence y= + ^r, 

$,—0 the equation becomes x:ty: 2XY, Ww у= + x* 


and the ellipse shrinks into a straight line as in Fig. 4. But its 


4 AND 5. 


Fics. 2, 3, 


length is limited by the prior expressions, since х and у cannot 
exceed X and Y, respectively. (iii.) Іф, т, the equation becomes 
xit s +Y =0, or у= — х which is a straight line sloping 
the reverse way as in Fig. 5. 

For all other values of ф the ellipse takes some intermediate 
form. The sine-component of the first term in the harmonic 
analysis of the current curve corresponds to the orthogonal ellipse ; 
the cosine-component to the oblique line form. All the intermediate 
forms of the ellipse could be obtained by wrapping a sine-curve 
of period T around a cylinder of diameter Т/т and projecting in 
appropriate directions upon planes parallel to the axis of the cylinder 
the apparent outline of the sine-curve. 

Third Term (Third Harmonic) ; n=3. Неге the two equations are 
a/X=sin 6 and y/Y,— sin (36+ $;). From these the author obtains 
the equation 

3r 42° 


Зх 4x")? 2) За уз. о 
(=) (F — 2 X x M. MES $,-— sin фз, 


which is the equation to a figure having the general form of Fig. 6, 
the well-known Lissajous’ figure, compounded of two vibrations the 
frequencies of which are as 1:3. It could be obtained by taking 
three complete sine-waves, each of period T/3, and wrapping them 
around a cylinder of diameter T/m. Again there arise three cases :— 
(i.) $,— }łror3m. (ii) $,—0andd$4-— т. The corresponding curves 
are shown in Figs. 7, 8 and 9. 

Fifth Term (Fifth Harmonic); n=5. The two equations now are 
From these the author obtains 
pen y 


5х 2023 А 
Y. . COS фь= sin? P; 


ЕЕ а ы, 20x 
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This is the equation of the general Lissajous’ figure of the fifth 
order, representing the result of compounding two vibrations having 
relative frequencies of 1:5, and a general form like Fig. 10. As 
before, three cases arise: (i.) $,— kr or 3m. (i) $,—0. (йі.) ¢,= m. 
The corresponding curves are shown in Figs. 11, 12 and 13. 


Fics. 6, 7, 8 AND 9. 


The Higher Terms (generalised expression for the Lissajous’ Curve 
of the nth term).— Тһе expression for any higher term has the general 


form у M 
e (S) 


. е : 
which reduces in the case of symmetry to G; + Є ) =1, and, in 


~ 26 . COS ф'=вт? Øn 
H 


cases where $,— 0, to G,+y =0, in which expressions G, is written 
for the series i 


x x x a 8—1 n 
Guang Су +С Gyr +... +С(—1)%. зе, 
n(n?— 1*)(n?—3?)...... n!—r—2* 
where pu nU CHE) where r is an odd 


number greater than unity. 

It is now possible to re-state the proposition italicised earlier in the 
Paper in the following way. Any hysteresis loop can be analysed into 
an harmonic series of Lissajous’ figures of the kind just considered. 


Fics. 10, 11, 12 Ахр 13. 


A number of examples of hysteresis loops were chosen, and 
subjected to harmonie analysis, to ascertain what constituents were 
present. The loops chosen relate to various kinds of iron and steel, 
hard and soft, solid and laminated, taken by various methods ; a 
wide selection being made in order to ascertain the physical signifi- 
cance of the several constituent terms. In carrving out the analysis 
the author used the simple approximate method described by him 
to the Physical Society, December 9, 1904. It was found that for 
the present purpose it sufħced to ascertain the harmonic sine and 
cosine terms up to the eleventh, and therefore to employ 12 equi- 
distant ordinates in the half-period. At first the values of the 12 
ordinates required for the analvsis were taken from the current 
curve plotted, as explained above, from the hysteresis loop. But it 
was seen that it was unnecessary to draw the current curve, and that 


the values of the ordinates might be taken direct from the hysteresis 
curve, by taking them not equidistant, but at places corresponding 
to equidistant points in the axis of abscissz of the wave curve, which 
points, when the curve is wrapped round a cylinder, will no longer 
appear equidistant. | 
Fig. 14 shows one of the several results given by the author. The 
example is Ewing's loop for annealed iron wire, being Fig. 5 of 
Plate LVIII. of “ Phil. Trans." 1885. The analysis gives :— 


Sine terms. Cosine terms. 
А, =3:98 В, = — 7:38 
Ах =2-14 В, = — 4:74 
А; —1:36 В; = —204 
A, =0-88 В. = —3-78 
А, =0-16 В, = —2-14 
А,,= 0:14 В, = —190 


The ellipse and the straight line, corresponding respectively 
to A, and B,, have been added in dotted lines in the figure. 


Work done in the Cycle.—It was early pointed out by Warburg and 
by Ewing that the work spent in carrying the iron through a cycle 
of magnetising operations was represented by the area of the 
hysteresis loop. We now consider this from another point of view. 
Whatever work is spent in magnetising the iron is derived from the 
electric energy which is imparted by the circuit, and this, at any 
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instant, is proportional to the product of the current and potential 
at that instant. If the voltage is represented by the expression 
V — V, sin pt, where p stands for 2rf. and if the current, being some 
periodic function of the time, is represented as C= (р), then the 
element of work imparted to the circuit during time dt being CY Ш 
the work given to the iron (if the copper resistance is negligible) 
during one cycle will be 


vj sin рі. V/(pt) . dt. 
0 


But \(р/) consists (see above) of a series of harmonie sine and 
cosine terms. The quantities which will be formed by multiplying 
the members of that series by sin рі, and integrating each product 
over a whole period, will fall under three kinds, the values of which 
are known, viz. :— 


oy 

(1.) | sin pt. Av sin npt . dt=0 (except when n= 1); 
0 
T 

(i.) | sin pt . Ви cos прі. dt=0 (in all cases) ; 
0 


jos E T 
(ili.) | A, . sin? рі. dl — A, . 5. 
Jo 2 
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That is, the only work done in the cycle is that done by that con- 
stituent of the current which is in phase with the voltage, namely, its 
fundamental sine term. АЙ other constituents are wattless. And 
since the area of the loop represents the work done, it follows that 
the area of the hysteresis loop is equal to the area of the orthogonal 
ellipse which is its fundamental constituent of the sine series. The 
true and fundamental form of every hysteresis loop ts therefore an 
orthogonally placed ellipse. All departures from that form” are 
wattless—are mere distortions which involve no expenditure of 
energy. The area of the hysteresis loop is proportional to the 
maximum value of 3 and to the amplitude of the first sine term into 
which the values of № (corresponding to the values of the current) 
can be analysed. If the value of the amplitude of that sine-term be 
denoted by ,, then the area of the loop is accurately given by the 


expression ах m x B,, being the area of the fundamental 


elliptical constituent. 


Presence of Eddy Currents.—If the hysteresis loop has been pro. 
duced by some slow process, absence of eddy currents may be 
assumed. But thisis byno means the case when alternating currents 
of ordinary frequencies are used, even if the iron be finely laminated. 
It therefore remains to be seen how the presence of eddy currents will 
affect the size and form of the hysteresis loop. The eddy current, 
being a secondary current, will be of pure sinusoidal form only 
if the inducing Е.М.Р. be of a pure sinusoidal form, and if 
the resistance and permeability be constant also. But it is not 
necessarily in phase with the impressed E.M.F., but may lag 
by magnetic reaction, and indeed, as is already known, lags 
hy different amounts at different depths below the surface of the 
iron. Assuming equal permeability and resistance in the different 
layers, the effect of the eddy current will be represented with 
sufficient accuracy by a sine-curve lagging by an amount that will 
depend on conditions into which there is no need here to enter. For 


» 


Еа. 15. Fic. 16. 

here, again, the only effective component—effective, that is, in the 
sense of involving expenditure of energy—is the sine-component in 
phase with the voltage, and the element which the sine-component 
contributes to the loop is an orthogonal ellipse. So far as it lags 
it possesses & cosine-component, and this contributes to the loop only 
àn oblique line, shearing the loop over; but this constituent is 
wattless. Harmonic analysis cannot of itself distinguish as to how 
much of the fundamental elliptical constituent of the loop, or of the 
fundamental sine-component of the magnetising current, is due to 
eddy currents and how much to hysteresis. It is, indeed, already 
known* that the effect of eddy-currents is to widen out the loop 
elliptically. 

Effect of the Higher Sine-Constituents.—The third harmonic has 
been noted above. Indeed, it is usually present. A fine example is 
afforded by the curve, Fig. 15, taken from Fleming’s “ Alternate 
Current Transformer.” It is obvious that the effect of superposing 
a third-term sine-constituent upon the fundamental ellipse will be to 
narrow it at the middle. It will widen it towards the ends, the 
widening beginning at a distance of 0-134 of the semi-major axis 
from the ends. If sine-constituents were present, of all orders, in the 
following proportions, A,=1, A,—4, A;—1 ...... A. the form of 


ә 


the loop would become a pure rectangle. 

The half-width of ‘any static hysteresis loop, which is commonly 
taken (following Hopkinson) as a measure of the coercive force, is 
independent of all the cosine terms, and is in all cases equal to 
A,—A,+A,—A,;+A,—, &e. For loops of equal height (that is, 
equal maxima of flux density) the coercive force is not proportional 
to the work spent in the cycle; for the work spent in the cycle is 
represented by the area of the loop, and, аз shown above, this is 


* See Angstrom, Op. citat. : and Heinke, zd Die Electrophysik ” (1904), 


р. 


invariably proportional to A,, while the coercive force is represented 
by the sum of the series named in the previous sentence. Since in 
static hysteresis loops the fifth and higher terms are practically 
absent, the coercive force is proportional to A,— Ag. 

Effect of the Costne-Constttuents.—As already seen, the fundamental 
cosine-constituent is an oblique line. It is in reality a double line, 
traversed upwards during half the cycle, and downwards during the 
other half. The effect of superposing this constituent ороп; (ће 
fundamental ellipse is to shear it over. Cosine-components are 
always negative, corresponding to lagging constituents of the wave- 
curve. They shear the W-D curve over toward the right,"on the 
ascending side. If a mass of iron undergoing magnetisation is 
traversed by an air-gap, or is constituted as a non-closed magnetic 


Fic. 17. 


circuit, the reaction of the air-gap brings a lagging constituent into 
the magnetising current, imposing а negative cosine-constituent 
upon the loop, and shearing it over. 

The presence of negative cosine constituents in hysteresis loope 
is specially marked in those beaked forms which are obtained when 
the magnetisation has been pushed to high degrees of saturation : 
the diminished permeability of the material] resulting in a diminished 
reactance, and therefore in a disproportionate increase in the 
magnetising current. Fig. 16 shows the result of superposing a 
negative third cosine constituent upon the ellipse. But this par- 
ticular figure, resembling a capital S, could not result from any 
experiment, as neither the ascending nor the descending half is single 
valued. Such a curve would be unstable; and the ascending 
branch could, at most, ascend parallel to the 8 axis before turning 


II: IV. VI. 


swe we bee” 
1 


COSINE COMPONENTS. 
Fic. 18. 


to the cusp. Is it too remote to speculate that the vertical portions 
of the loops experimentally found for soft iron really do represent 
iastabilities, and mask the true forms of the loops ? 

It is noticed that in the analyses of some of the loops the amplitudes 
of the negative cosine terms appear in a descending set of values. If 
these amplitudes are of relative magnitudes as 1: 1: 1: 3, &c., the 
resultant curve will have its middle portion truly vertical. Fig. 17 
gives a set of such curves up to the thirteenth order, together with 
their resultant. If this resultant is then superposed on a fundamental 
ellipse, the result is a characteristic two-beaked loop. The horizontal 
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length from the cusp to the vertical axis (1.e., the amplitude of % at 
its maximum) is in all cases equal to В, +В. +В, + B,, &c. 


Effect of Harmonic Constituents of Even Orders.—If constituents 
of even orders could exist, they would produce distortions of the 
loop, such as are shown in Fig. 18. No such distortions have ever 
been observed. 

Hysteresis is commonly regarded as an irreversible process, and as 
such involving a degradation of energy into heat. But in view of 
the present analysis of the hysteresis loop it is necessary to revise this 
opinion. In the first place, no energy is wasted in producing any 
cosine component of the loop. In the case of the first cosine term— 
the oblique line—the distortion is a mere shear. True energy is 
spent in half the cycle in producing the magnetic flux, but that 
energy is returned to the magnetising circuit during the other half 
of the cycle, exactly as it is in the case of the production of a magnetic 
flux in a solenoid devoid of iron. The like is true of the higher cosine 
components. Also the sine components higher than the first 
represent reversible processes. The only component. which repre- 
sents an irreversible process is the fundamental sine component, the 
ellipse, itself due to that component of current which is in phase with 
the voltage. This irreversible part is due in detail to an energy 
waste which at every instant is proportional to the square of the 
magnetising current, and is in phase with it. True hysteresis waste 
accompanies the current, and does not either lag behind it or 
precede it. Truc hysteresis does not cause any lag in the current, 
heing necessarily simultaneous with it. True, the curve of the tlux 
density always lags 90 deg. behind the voltage curve, and therefore 
90 deg. behind the effective component of the current curve. Of the 
reversible components, it is the first cosine term which is concerned 
in the lag of the current, and the lagging component of current is 
wattless. The higher cosine components conjointly produce addi- 
tional lags, and are also wattless. The higher sine components, also 
wattless, do not cause any lag of the current as a whole. The name 
“ hysteresis ” was originally given* to the phenomenon totonnote an 
effect which lagged behind its cause. The term is now usually 
restricted to the phenomenon of energy waste. But the energy 
waste does not involve or produce any phenomenon of lag. On the 
contrary, as it is a simultaneous phenomenon, its presence actually 
produces an advance in the phase of an otherwise lagging current. 
The greater the reluctance of the magnetic circuit, the greater the 
angle of lag. The less the permeability which enters into that 
reluctance the greater is the angle of lag. The lagging components, 
that is the cosine components of the loop, so far as they are not 
due to eddy currents, depend solely upon the reduction of the per- 
meability of the iron during the process of the cycle of magnetisation. 
The lag is in fact due to components other than the fundamental 
component which represents the true hysteresis. 


ELECTRIC RAILWAY CATENARY TROLLEY 
CONSTRUCTION.1 


DISCUSSION. 

Mr. P. Н. Tuomas asked as to the practicability of obtaining sparkless 
action in pantagraph trolleys by having a relatively light piece on the top 
of the pantagraph which would have the least possible inertia. "The 
heavy arms would then not be required to follow every slight movement 
of the sliding contact. 

Mr. C. J. Hixsow said the vertical flexibility of the trolley wire seemed 
the keynote to the successful collection of the current. The general 
conditions of stability and of sidewise anchorage limited the vertical 
Hexibility to a few inches, and it was necessary to assist this flexibility 
by frequent supports or hangers. The height of the wave in the trolley 
wire as the collector passed along should be such as to take up all the sag 
between hangers and still raise the hanger a couple of inches as it passed 
under it. "The lifting of the hanger to a floating position eliminated the 
blow that would be delivered to a rigid support. Catenary hangers 
rigidly connected. became increasingly hard as the brackct-arm was 
approached. With а flexible hanger the increased and ever present 
flexibility at the point of contact compensated in a measure for the 
inherent sluggishness of the roller pantagraph. For very heavy currents 
with two trolley wires side by side vertical flexibility was of great assis- 
tance in keeping the necessary contact pressure down toa modest figure 
and vet maintaining continuous contact with both wires at all times. In 
order to have vertical flexibility the strain in the trolley wire should be 

moderate, say, from 1.260 1b. to 1.500 №. With this tension, with 
hangers 13 ft. apart and with a No. 4/0 trolley wire, a vertical flexibility 
of an inch or so could be attained with an upward pressure of about 7 lb. 
This low tension in the trolley reduced the strain upon pull-offs, anchor- 
ages, strain. insulators, and the line in general, thereby decreasing the 
original cost and the cost. of maintenance. The trolley wire was held 


* Ewing, Phil. Trans. 1885, Pt. IL, p. 524. 

t Discussion on a Paper read before the American Institute of 
Electrical Engineers. An abstract of this Paper was given in our 
issues of September 16th and 30th. 
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The question of flexibility was as yet very uncertain. 


the auxiliary catenary. i | 
conjunction with a trolley wire having considerable stiffness and strensth, 


best on curves by frequent pull-offs. This gave maximum flcxihilite 
with low stresses and moderately strong strain insulators, Оп сайег in- 
stallations steady braces were used, but they had now been superseded 
either by flexible pull-offs or line steadiers. | | 
thata single messenger flexible catenary had been in successful operation 
for the past two years upon the Saratoga division of the Nchenectads Кай. 


In conclusion, he mentiorel 


way. There had been no sign of wearing the galvanising on the mewn 


ger wire due to the movement of the loop, as the sides of the same seldom 


if ever more than just touched the messenger wire. | 

Mr. В. D. Соомвз considered that since the track on which the equip- 
ment ran was not a plane, but a series of vertical curves, it was споту 
unnecessary to attempt to Кеер the trolley wire perfectly horizontal. 
The Germans had 


used а secondary catenary, and according to their statement it was 


entirely successful, but their speeds and trainloads were lese than in 


America. ‘The experiments made by the Pennsylvania Tunnel & Ter- 
minal Bailroad seemed to indicate that a single catenary with a very light 
hanger, composed of a flat section, 14 in. by & in., looped over the 
messenger, and with the ordinary type of ear, was about as successful 


during the limited range of those experiments, аз the German type with 
| He believed that a light hanger, particularly ш 


possibly a steel trolley wire, as used on part of the New Haven in-taila- 


tion, with either a copper Messenger or Copper feed wire to provide the 


necessary conductivity, would be a combination worth very card 
investigation, and perhaps some experimentation, The little hanger 
which looped over the secondary wire and attached to the trolley wire 
permitted vertical movement, but seemed to have a tendency to mll. 
On a portion of the experimental line, in putting up the trolley wie It 
was found that the trolley wire had a twist or roll in it, and that the 
little hanger above the ear rolled laterally and became, to a certain extent, 
bound, particularly at a pull-off. He doubted whether it was necessary 


to pull the trolley wire to an excessive tension ; and he believed it to bea 


subject which required more investigation. The pantagraph had always 
seemed to him to be a suitable field for experiments, and he noted that 
the secondary flapper, according to the statements of the German engt- 
neers, had given entire satisfaction abroad, He had been told shat ther 
auxiliary arrangement on top of the pantagraph gave entre satisfaction 
and that it did not spark. Their speeds were less than in America. and 
their train-loads were also less; but if these pantagraphs had piven the 
satisfaction abroad which it was claimed, it would certainly seem that 
the pantagraph was a field for further experimentation and impr wement. 
Mr. B. C. Tuurston said that during a high wind and from the reling 
of the car, unless the wires were in ideal condition, there was a good deal 
of slack wire, which would cause the trolley or the pantagraph to 2" "0 
one side and dip, and while over, allow the ends of the shoe to hit th 
cross.arm. If the wire was perfectly tight this would not happen. When 
‘heir road was first installed they had no such trouble, but after the beat 
of summer and the cold of winter had expanded and contracted the wife 
there was slack. But owing to the expense and the lack of time between 
trains, it wae not always advisable to pull a slack wire tight. he spacing 
rods were clamped tight to the messenger wires. He believed bs 
shoukl be a loop at the top of the spacing rod to allow the spacing rt to 
slide along the messenger wire, ав the slack in the trolley wire would i 
then form the kinks in the trolley wire that it did now. Трех had hac 
several bad cases of breaks in the copper wire and the break was i 
sudden, but was found to be an old fracture, probably caused by к 
pounding of the shoe. As these breaks did not occur in cold ras 
showed they were not from contraction of the wire through cold, The 
break was always formed after the car had passed, T 
Мг. €. В. HARTE thought it was too often forgotten that the overhea 
construction of an electric railroad served in two capacities : Ma Sh 
ductor its function was simple and well understood ; that it was abe! | 
track upon which the collector travelled at high speed was too us 
ignored, although it was in this latter capacity that practically all i е 
serious problems and difficulties arose. Up to the present time devi т 
ments had indicated that the flexible line was easier of attainment 
the rigid type; the writer believed, however, that the jn x | 
rigid construction had been by no means exhausted, and he hoped t : 
further experiment in that direction. The unfavourable condition ¥ 
that in which whatever the cause, the trolley wire tended to bend d 
short radius. A truly straight trolley wire was by no mean? a песе! 
It was not the amount of the intersection angle at directional (баш, 
but rather the shortness of radius of the enclosed curve that Xu 
injury. With a long radius bend, and a type of support which a | 
sither gradually damp out the displacement wave or would oe 
Without material interference, a heavily sagged trolley ought t? 
excellent’ service under severest conditions. Such a type of pde 
employing spans of 240 ft. with а sag of 30 in., the wire being eamm 
а curved ear of special design, and some 44 in. long, had been E : 
bv Mr. J. Maver, but so far as the writer was aware had never et 
ietually tried out. The author, in describing double catenary е 
tion, had said, © The excessive rigidity of this type has been i ni 
desirable іп practical operation." As an unconditional Sacs 
was open to question, It was quite true that the first inte i | 
{уре to receive a thorough try-out was not entirely satisfactory. m iE 
difficulty arose from the fact that. while the hangers were very re A 
line between vielded. At the critical speed the resultant chat s 
the collector became synchronous with its period of vibration, a 
line reccived severe punishment from the heavy blows of the E 
graph, in addition to the tendency to ervstallisation from hend m 
The difficulty was most successfully overcome by duplexing the i 
attaching the lower wire to the old trolley only at the centre 
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secondary spans, but it was at least open to question if equally good 
results would not have been obtained had the line been made uniformly 
rigid by the use of a tee or similar stiff section attached to the hangers. 
As pointed out by the author. the question of the side clearances of poles 
was very important on electrifications, and particularly so on railroads 
with block signals. ЗИ. from centre of track to face of pole brought the 
latter practically in line with the signal mast ?n its usual position, and the 
engineer or motorman was hedged by an apparently solid wall of poles, 
behind which except as it was very near, nothing could be seen. Certain 
types of signal employed a centrally pivoted blade, half being in front of 
the mast, to obviate this difficulty of sighting, but even for this 10 ft. 
clearance from track centre to face of pole was little enough. The 
author's conclusion that the trolley wire should very closely follow the 
centre line of the track would have the endorsement of practically all 
operating men, particularly if qualified by the further proposition that 
for wheel work the centre of the track was to be considered. projected 
through the centre line of the car, in order to meet the offsetting 
of the wheel by the super elevation of the rail. This same offsetting 
affected the lengths of brackets on curves particularly if the poles were 
on the outside, in which case the bracket bar would often have to be 
materially longer than the standard. Operating men generally would 
further agree with the author that the irregular and unavoidable cross 
motion of the shoe, due to various car movements and sways, entirely 
obviated the necessity—and most undesirable complication—of stagger- 
ing the trolley wire to prevent localised wear on the collector. To secure 
the desired alignment on curves, the preference of the writer was with the 
method by bridle between poles from which were taken equidistant pull- 
offs, The matter of proper tension in the wire was complicated by the 
fact that conditions preventing excessive sag at high temperature 
resulted in very high stresses at low temperatures. How closely these 
stresses might approach the actual breaking strength of the wire was not 
always realised, Grooved 4/0 copper trolley was usually credited by the 
handbooks with a breaking strength of from 8,000 №. to 8.400 №. A 
series of tests made by the writer, however, on commercial stock samples 
gave a maximum of barely 7.160 lb. on the unbrazed portion, with an 
average at brazes of 5,600 1b., two samples failing below 5,000 Ib. While 
there were some differences as to detail, commercial trolley wire was in 
general made from a wire bar " of rectangular section, which was first 
rolled down to а round rod and then finished by drawing. Brazing was 
usually done just before drawing, and in the samples tested it was evident 
that the latter treatment was not sufficient to overcome the local anneal- 
ing at the surfaces of the braze. Tt was generally believed by users that 
trolley wire could with advantage receive further treatment than was at 
present usual, for the market material of to-day certainly had decidedly 
less resistance to wear than the earlier output. The writer was watching 
a working test of especially rolled wire which gave to 4/0 grooved copper 
an average breaking strength of practically 9,000 Ib. But it was after all 
an illogical proceeding to impose the duty of resisting the abrasive action 
of the collector upon that member of the overhead which by nature was 
least adapted to resist wear, and functionally was most affected by loss 
of section, as was the case when the trolley wire was of copper. The 
author would doubtless be interested to know that his suggestion of a 
steel trolley and copper messenger had actually been in service for over a 
year, The trolley wire was identical in section with 4/0 grooved copper ; 
the messenger was 19 strand bare copper wire cable sagged 24 in. for 
standard spans of 150 ft. This was on the experimental eatenary section 
of the Connecticut Company's Hartford-Middletown line, At night the 
Wheel had а bright tail of light. but the actual wear in over a year’s 
Service was inappreciable, and this was also true of the messenger where 
it was feared the loops of the sliding hangers might cut the copper, This 
latter would indicate less danger to galvanixing on a steel messenger from 
sliding hangers than had been anticipated by some. "The Connecticut 
Company's experimental catenary had not had long enough service for 
final deductions as to the most desirable type of hangers, but indications 
seemed to point to the old mechanical serew clamp ear with light hanger 
rod rigidly fastened to the ear and. looped over the messenger. The 
screws should be long enough to head up after the trolley was gripped ; 
if this was properly done the tvpe was at least as efficient as the more 
elaborate forms and was far simpler. In this connection the author ex- 
pressed а preference for * a nut screwing down on the lower end of the 
hanger rod." In the writer’s experience, while the nut could not escape, 
It had been found necessary for such tv pes of hangers to be fitted with а 
lock-nut, as otherwise the main nut backed up to the rod enough to loosen 
the clamp and permit serious wear. Rigid hangers required high trolley 
tension, and in case of relative movement of trolley and messenger were 
apt to come to grief ; hinged types, if jointed top and bottom and rigidly 
gripped to messenger, allowed relative movement and gave a little flexi- 
bility that hardly seemed commensurate with the complication. Bottom 
slide hangers seemed unduly subject to wear, but had the marked advan- 
tave that the parts lifted were all of equal weight. The foreign sliding 
hanger lines had a secondary messenger of very slight зай and the loop 

angers were all of equal length and weight; that satisfactory results 
Were not obtained on certain American lines where hangers varied in 
length from 4 in. to 20 in. was hardly surprising. Long loop-hangers 
hinged at the car had a tendency to tip when lifted, and sliding down the 
messenger lost their characteristic feature; and asa result of the shortened 
effective length, picked up the trolley. Hangers with jaws closing sym- 
metrically with reference to the rod would, within the limits of their capa- 
city, take various wire sizes equally well; hangers in which the jaws dìd 
not so move, however, while they had a small range, did not work well 
on sizes other than the one for which they were designed. For shoe work 
the contour of the jaws was of less importance ; for wheel work it Was essen- 
tial that the jaws gave good clearance lines, or, particularly on curves, 


they would be badly pounded. The matter of hanger spacing was one on 
which was needed much practical information. It was the general im- 
pression that for shoe work the secondary spans should be very short ; 
the writer knew of no installation on which long secondaries had actually 
been tried out, but it would scem that the manifest economy, if the num- 
ber of hangers could be materially reduced without impairing the effi- 
ciency, warranted careful investigation. The author’s hope that further 
investigations would be made in regard to roller types of collar would be 
shared by all who had investigated the subject, and it was by no means 
impossible that a modification of the present form of trolley wheel might 
be of much value. The writer had for some time had in mind a shoe 
design in which the main pantagraph movement ranging through several 
feet should be effected by some positive mechanical device, probably a 
pneumatic cylinder, the air supply to be controlled by a sensitive con- 
tactor mounted on the main pantagraph. This contactor, having little 
inertia and therefore able to follow the wire almost instantly, would take 
care of variations within its range of about 1 ft. each side of the middle 
point. 

Mr. О. S. Гуковь, jun., considered the ideal conductor for the distri- 
bution of electric power for heavy railway operation was one that was 
either absolutely flexible or absolutely rigid, and parallel to the running 
rails. For low voltage work, which in heavy service involved the collec- 
tion of large currents, the tendency was towards the rigid conductor, as 
characterised by the third rail. For high voltage work and consequent 
low current the tendency was towards absolute flexibility of structure, and 
catenarv trolley construction had been the best development thus far. 
Improvements in third rail construction had been in the direction of 
greater rigidity and improvements in catenary construction towards 
greater flexibility. For intermediate voltages, it remained to be seen 
what construction would prevail and neither of these two, as now de- 
veloped, was entirely suitable. There was still room for the develop- 
ment of a light form of pole to take the place of wood. One of the prin- 
cipal criticisms which maintenance-of-wav officials made to electrifica- 
tion with the overhead trolley system was the danger to persons and 
property in the case of a derailment or collision which might result in 
overthrowing the overhead structure. 1t had been found that with 
wooden poles supporting a strong catenary structure, а derailment would 
result in cutting away the pole without bringing down the conductors. 
Heavy bridge work or heavy steel pole structures would not act as satis- 
factorily in such accidents. Referring to the various forms of catenary 
hanger illustrated, one point which should be looked out for was that the 
bangers should not damage the galvanising of the messenger cable. This 
cable was an expensive item of the catenary structure and one hard to 
replace without delay to the (гаће. A form of hanger which had a flat 
loop over the messenger wire was, therefore, safer than a sister hook con- 
struction or any other form in which the cable might be more or less 
cramped, As Mr. Thurston had pointed out, the design of the loop over 
the messenger should be such that the banger could be moved along the 
messenger easily. The author mentioned an excellent point about the 
dise type of insulator—that there was mechanical linkage of the guy 
cables on the opposite sides of it, which prevented their falling apart if 
the porcelain broke. This feature should be incorporated in all strain 
insulator construction. It could not, however, be incorporated in such 
wood strain insulators as were now employed, and this was one of the 
principal objections to the use of wood, as either burning or breaking of 
the wood would throw the overhead structure out of alignment and 
possibly cause it to drop. 

Mr. W. Н. Кемьтох raised а point in regard to the length of the 
brackets for a spacing of 8 ft. between the centre of the track and the 
centre of the pole. He found it was necessary to use a longer bracket on 
curves than on tangent, when the poles were placed on the outside of the 
curve. ‘This was due to the rake of the pole in one direction, and the 
elevation of the track in the other. With these conditions it was neces- 
sary to use extra. long brackets on curves, or longer ones every where. 
The author spoke of lining up trolley wires on the curves when panta- 
graph trolleys were used. The speaker thought it was unwise to allow as 
much deviation from the centre line on curves as was the practice at the 


beginning. "There were four considerations to be borne in mind in this 
connection, One was the rake of the pole, (2) the elevation of the outer 


rail, (3) the speed, (4) the play of the bolsters on the саг. At standstill or 
at slow speed on curves the pantagraph trolley tended to swing toward 
the inside of the curve; but when running round the curve at 40 miles 
an hour the momentum of the car threw it over on the bolsters towards 
the outside of the curve so that there was a difference of from 10 in. to 
12 in. in the position of the trolley with respect to the wire. 1n one case, 
the line had been constructed very carefully, but in spite of that the 
pantagraph trolley would swing out free from the trolley wire and pull 
down some of the line or pull the trolley from the wire. It looked impos- 
sible from measurements on the line until it was discovered that the 
construction of the car allowed it to swing over onthe bolsters when going 
around the curve at high speed, suflicient to throw the pantagraph 
clear of the trolley wire. The remedy in that case was to re-line-up the 
trolley wire and add more poles or pull-offs where necessary to recuce 
the offset of the trolley wire. and then fix up the car to avoid such exces- 
sive swaying. This was one of the personal experiences the speaker had 
had emphasising the care that must be exercised in the erecting of a trolley 
line on which pantagraph trolleys were to be used. 

Мг. W. №. SMITH, in reply, thought that Mr. Coombs had answered 
Mr. Thomas's question in respect to the secondary arm or tip which had 
sometimes been employed at the top of the main pantagraph. ‘This 
device had been used on the Simplon tunnel locomotives with sliding 
shoe on the Ир. The Simplon locomotives travelled with a maximum 
speed of 45 miles per hour and the contact shoes were of the sliding ty pc. 
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Even with the lessened inertia of this device, the shoes only lasted about 
1,700 miles. The fact that the old pole and wheel trolley operated so 
well with trolley wires having considerable sag, illustrated the importance 
of recognising wave action, which was so much in evidence with the wheel 
ty pe trolley, and this confirmed his belief that the natural and desirable 
wave action in the trolley wire would be very much helped by the roller 
pantagraph, and with less wear and tear than with the sliding panta- 
graph. This point of view was based upon the probability that the heavy 
work of the future would be at high tensions—7.e., at 11,000 volts or 
higher—and that the trolley pole and the narrow grooved wheel accom- 
panying it would not be regarded as thoroughly reliable for high-speed 
operation under steam railroad conditions, so that it would be neces- 
sary to have a transverse rolling or sliding contact which would not leave 
the wire under any circumstances. With respect to the possible twisting 
in the compound catenary construction, where the wires were strung to a 
fairly even tension, and the hangers of the proper length, and all parts 
securely and tightly drawn up, there would not be any tendency to roll 
when the line was properly adjusted. Mr. Harte had emphasised the 
interesting fact that successful operation depended upon uniformity of 
resistance at the contact surface—1.e., hard spots should be kept out of a 
vielding line, or soft spots out of a hard line—or, in other words, the line 
should be either uniformly hard or uniformly yielding. The successful 
operation of the Denver & Interurban catenary line had been due to the 
fact that it was uniformly hard and smooth. The experimental lines 
constructed with flexible hangers mentioned by Mr. Hixson and Mr. 
Harte would doubtless have considerable effect in determining the de- 
velopment of catenary details, but it now appeared that both the Schenec- 
tady and Connecticut lines were operating with wheel trollevs and not 
with sliding bows. It scemed that the contact-making conditions which 
must ultimatelv be fulfillel by equipment for heavy traction were not 
being met in these installations, and to that extent they would be some- 
what inconclusive. М they should be tried out with pantagraph trolleys 
of the sliding or roller type, then there would be something definite upon 
which to base conclusions for the heavy and high speed work of the future. 
The question of clearance was, of course, one that pertained to conditions 
on each particular job; 8 ft. was mentioned as a minimum. Не be- 
lieved, however, that 84 ft. was better, as used on the Denver & Inter- 
urban line. The roller tv pe of trolley contact had been in use in Europe 
for some years; the Valtellina installation in Italy being perhaps the 
best known instance of its application there. Не referred to its use on 
the Pacific coast as the first and only application of its use in America. 
Since writing the Paper he had ascertained that on the Valtellina line, 
where the overhead construction was not very tight (and not of the 
catenary tvpé) the rollers had an average life of 15,500 miles and fre- 
quently carried more than 200 amperes per roller, and that in the opinion 
of Mr. Von Kando, of the Italian Westinghouse Company, the excellent 
life of the contact roller was due partly to the difference between rolling 
and sliding friction and partly to the fact that each element of the roller 
was heated by the passing current only at the instant of contact, and did 
not remain in contact long enough to get melted ; while with the sliding 
contact the wear was excessive when the current was more than 50 am- 
peres. 1 seemed to be agreed that the vertical flexible working con- 
ductor was very desirable, and the best reports of smooth operation with 
it emanated from installations where the rolling and not the sliding con- 
tact was used. It was his belief that trolley pole and wheel were not 
suitable for heavy railroad operation at high tensions and speeds, and 
that the horizontal transverse form of contact device was indispensable 
under such conditions, and he suggested that the next step forward should 
be in the development of the roller type of contact against the yielding or 
floating trolley wire, in which the elements of wire tension, contact pres- 
sure and pantagraph inertia would be compromised to produce the 
desired effect. 


RESULTS OBTAINED BY THE USE OF CAR METERS 
ON TRAMWAYS.* 


BY G. BOUTON. 


From the answers to the questionnaire it appears that 37 under- 
takings have definitely adopted the method of controlling their 
motormen by means of meters. Twelve others are carrying on tests 
towards this end, while three, on the contrary, have definitely 
renounced the use of these instruments. It is interesting to note 
that in 1906 only 10 undertakings, and in 1908 26 undertakings, 
were using this apparatus, and thus it is evident a distinct step 
forward has been made. 

'The question which has to be solved to-day is not so much whether 
it is advantageous or not to control the work of the motormen by 
means of meters, but to choose between the different methods of 
applying this principle, between the apparatus and the method of 
using the results which are obtained. The two points of view from 
which the question can be considered, although very different in 
appearance, are in reality quite closely connected. With Mr. Watt- 
man, the present reporter is of opinion that the solution of the problem 

* Abstract of a report by Mr. Bouton, general manager of the East 
Paris Tramway Со., on the replies received by the Union Internationale 
de Tramways et de Chemins de Fer d'Intéret Local, in response to the 
questionnaire sent out to the members, presented at the bi-ennial mecting 
at Brussels (1910). 


differs from undertaking to undertaking, and that before making а 
choice each undertaking must weigh all the elements of success 
These elements are fairly numerous. Perhaps the undertaking is 
one of those exceptional cases, where control by meters is of little use. 
It may, perhaps, happen that the undertaking is of little importance 
and that the motormen can be supervised easily and efficiently. | 
the price at which the energy is bought is extremely low, the con. 
sumption of light cars on level lines will be low, too. If. on the 
other hand, the system is composed of very hilly routes with 
frequent stops, &c.. the consumption will be high. 

If it is not considered that the undertaking is one of these excep- 
tional cases, a choice must be made of one instrument or another, 
and, to begin with, all types whose regular operation does not seem 
to him to be assured should be placed on one side, for irregulanty 
in the value of the readings obtained has one inevitable consequence, 
а loss of confidence both on the part of those who are controlled and of 
those who control them. There are at the present time no longer 
two but three types of car meters, each of which has its advantages 
and disadvantages ; but these advantages and disadvantages are of 
different kinds, so that each system may best be accommodated with 
one particular type of meter. 

After briefly describing the three tvpes of meter in use and the 
disadvantages of each, the reporter goes on to point out that clock 
meters, although very simple, do not measure what one is trying to 
obtain, t.e., the energy consumption of the car. Partisans of clock 
meters recognise in principle that this reproach is well founded, but 
they consider that in practice the indications which are obtained are 
just as good as those obtained from wattmeters in allowing an 
efficient control over the motormen. They further state that the 
question is more complex than simply determining the energy соп: 
sumption; that what the manager requires to know is the greater 
or less skill of each motorman in expending only the minimum of 
energy possible in producing a certain amount of useful work. This 
work produced, which appears under the very simple form of a cer- 
tain service effected, is in reality so complex that it is not possible 
rigorously to measure it. Allowing that its intrinsic value depends 
on a certain number of factors, some of which are of an essentially 
variable nature, such as the efficiency of the gearing, the atmosphere 
conditions, the number of passengers, the traffic on the routes, and 
the knowledge of the motorman, they consider that whatever type 
of meter is employed there must exist the same and rigorous prv- 
portion between each of the readings and the skill of each of the 
motormen whose work is judged by these readings. 

The reporter is not impressed with this argument, considering the 
happy results that have been obtained on a large number of systema, 
but considers that the nature of the indications furnished by the 
clock meters constitute an inherent vice; while he thinks this tvpe 
of meter contains a grave fault which in a number of cases should 
prevent its use. In 1906 Mr. Wattman suggested that comparative 
tests should be carried out between the two types of meter, and à 
question relating to this subject was placed in the present que 
tionnaire ; but of the 38 undertakings which have answered nine only 
say that they have made comparative tests between clock meters 
and watt or ampere-hour meters placed in series. Of these nine. four 
(Berlin, Nuremburg-Fürth, Wiesbaden and Zurich) say that. they 
have obtained concordant results. One (Vienna) has noticed that 
on level runs there is generally agreement, but that this agreement 
does not continue on sloping lines. Four (Bordeaux, Maneilles 
Munich and East Paris) have noticed a very considerable ditference 
between the results given by clock meters and those given by watt 
meters or ampere-hour meters. In the presence of these contra: 
dictory declarations it would not be without interest to have à 
а заед account of the operations made by each undertaking in order 
to compare them. Only one undertaking (Bordeaux) has backed 
up its statement by figures, which show a complete absence of pr 
portion between the indications furnished by the two classe 
meter; in fact, the results obtained on three days for the same 
service with different motormen are as follows :— 


n. mem 


не Conese? 
А . ime г car-milc. 
Car No. meter readings. Kw.-hr. 
ee Ieee Pee ees ek pet ee ae A 
Dr о, cn een лее 6:53 110 
41 1-17 
6-19 1-2) 
о 5-27 Ir 
5-20 ot 
89 ........ TUS 535 HS 
*5*80606€9a8954g859*95G40504*9*98a5*599U 5.32 1-2% 
5-20 115 


The tests which the reporter personally made do not NA 
better results. During 1906 and 1907 two cars were fitted up wills 
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clock meter, a wattmeter and an ampere-hour meter. Several tests 
were taken, but the results all showed very great discord between 
the readings given by the clock meters and those furnished by the 
otber meters. In 1909, when the installation of ampere-hour meters 
had just been finished on all the cars, and the periodic classification 
of the motormen was being organised, it was desired again to dis- 
cover whether it was really possible to obtain with clock meters the 
end desired. For this reason two clock meters were placed on two 
of the cars on the same line, and at the end of severa] days the motor- 
men who had worked the cars were classified. They were 36 in 
number, and were divided into two lists, one arranged in the order 
of the results given by the clock meters and the other in the order 
given by the ampere-hour meters. The results of these tests are 
given in the accompanying table :— 


‘Consump- | Classification | Classification 


| Time per tion per , according | according to 
. Motormen. car-mile.  car-mile. - ampere-hour 
clock meter. meter. 

———— 2-46  : 15637 1 18 
В. 286 | 1:595 3 11 
e E Ea 2.90 | 1427 4 l 
он 3-04 | 1648 6 19 
|) esie E edm 309 (| 1522 | 8 2 
ао 3-23 1:851 10 35 
неми | 3-33 1722 | 14 29 
| m |. 833 1:528 — 15 4 
к 3-58 1:731 2] 31 
А ОЛУУ ЛҮ 3-68 1:610 24 12 
а n 3-71 1:557 | 25 6 
PN 411] | 1528 33 3 


energy consumption per minute that the car was under current. 
This mean consumption varied between as little as 300 watt hours 
and as much as 600 watt hours; while. further, nine of the motor- 
men who were classed amongst the 10 first, according to the clock- 
meter readings, were found amongst the 10 motormen whose con- 
sumption per minute under current was the highest, which tends to 
show that they obtained their classification, not by а real economy 
of energy, but by an abusive employment of parallel working. The 
results of these tests further indicate that with the clock meter the 
skill of the motorman is measured by means of a unit (5.е., the time 
the car is under current) whose value, compared with the quantity 
of energv consumed, is susceptible of very great variation according 
to the way the car is operated. In consequence, the readings of the 
clock meter are not sufficient by themselves to determine the skill 
of the motorman. These indications can only be of real use when a 
very close control causes the motorman to work in a uniform manner 
according to the rules which have been laid down. This is only 
realised with difficulty, especially on lines in traffic, or else under 
the condition which is very seldom fulfilled (if the answers to the 14th 
question of the questionnaire are to he believed) of possessing a 
personnel which is sufficiently con scientious to follow the instructions, 
that are given without any inspector being necessary. 

Certain supporters of clock meters argue that motormen who 
depart from these instructions can be recognised by the fect that the 
time which is measured on thcir meters is lower than that laid down 
for the standard journey. This might be true if the motorman were 
to work without discrimination, but it is easy for him to falsify the 
results which concern him, as sbown by the case of motormen F and G 
in tne table above. It is admitted by most of the members that 
clock meters do not permit a classification of motormen or the 
application of a system of prizes for economy. Clock meters have, 
on the other hand, indisputahle advantages which up to the present 
time have made them more used than wattmeters on the majority 
oflines. "They are both simple and robust in construction, and they 
scarcely ever get out of order; their first cost is low, while their 
upkeep is insignificant. Certain undcrtakings remark that the in- 
dieations such instruments give are more easily understood by their 
personnel than those furnished by current meters, the notion being 
that time is more easily intelligible to the motormen than 
energy consumption. Further, the readings can be made easily at 
the end of each journey. On the contrary, it is stated that the use 
of clock meters causes the motormen to exaggerate the speed in 
starting. This appears to he confirmed by the answers on the 
subject which have been made to questions 3 and 14 of the ques- 
tionnaire. Some members have remarked that starting, which 
18 obtained by cutting the resistances out very quickly, has the 
effect of decreasing the resistance losses, and thus increasing the 
useful effect during the period of acceleration. In consequence, the 
wattmeter, which registers the energy absorbed by the resistances, 
should incite (as does the clock meter) the motormen to start rapidly. 
This fact is in itself true, but it must be added that if from the point 


of view of starting the two types of meter exercise their influence 
in the same sense, they exercise them in a different degree, for if the 
wattmeter gives the motormen exactly the benefit realised by start- 
ing quickly, that benefit is of the order of 5 per cent., while the clock 
meter registers favourably to the motorman a fictitious benefit which 
is much greater than the real benefit. Starting quickly leads, in fact, 
as we have shown above, to the motormen using the most efficient 
means of changing the value of the unit or the quantity of the ener y 
consumed ; in fact, the error in the case of the clock meter is of the 
order of 10 or 12 per cent., as compared with 5 per cant. The 
ampere-hour meter differs from the wattmeter in the fact ebat the 
motorman when starting quickly produces a гизр of current, so that 
the line voltage is diminished, and this is not registered on the 
ampere-hour meter. This, therefore, makes but a small advance which 
tends to counterbalance the economy realised by the starting quickly. 

Several undertakings where clock meters are used stated at the 
Munich Congress, and repeat the statement now, that the effect of 
starting too rapidly operates unfavourably on the, upkeep of their 
motors, particularly on the armatures, the commutators and the 
brushes. Certain others have, however, noted no aggravation of 
this kind. Two of them, in fact—viz., Вагтер and Frankfort—see 
nothing but an advantage in the fact that their motormen are incited 
to start too rapidly, for their motors do not appear to be worn out 
in any way. It is certain that the influence which rapid starting 
must have on the motors should vary from one system to another 
in accordance witn the power of the motors compared with the work 
they have todo. There is no doubt that the system which does not 
possess very generously designed motors should make every effort 
to avoid a rapid starting. As we have seen above, the meters afford 
to various systems which use them advantages which differ accord- 
ing to type and design. It may, however, be remarked that they all 
have one common advantage in the fact that the motormen know 
they are being submitted to continual control. 


The types of meters at present employed are three in number— 
viz., the wattmeter, the ampere-hour meter and the clock meter. The 
first of these is most complete, as it makes a true comparison, in which 
each motorman in each car possesses a certain rank in accordance 
with the energy consumption. It is more complex, however, and 
more costly than the second, which consists simply of the classifica- 
tion on the “dossier” of each motorman, and on the way bills, of the 
readings given by the meters, and the average time during which 
a car is under current for the service it has undertaken. The first 
allows a proper classification of the motormen to be obtained, while 
the second simply points out those who are working in a repre- 
hensible manner. 


We have just seen that in determining the method to be adopted 
the question of cost comes in. The first cost and upkeep varies 
very considerably with the type of meter employed. Аз, however, 
there exists a close relation between the type of meter and the method 
of using it, we have brought together these considerations of expense 
in order to examine them. 

It appears from the answers to the questionnaire that the first cost 
aud cost of installation varies for wattmeters between £3. 14s. and 
£9, the average price being £5. 8в., which, supposing that the life 
of one of these instruments is 187,500 car-miles, works out at 0-007d. 
per ear-mile. For ampere-hour meters the price is between £4. 53. 
and £5. 12s., the average being £4. 16s., ог 0.0064. per car-mile. 
For clock meters the price is between £1. 14s. and £5. 4s., the average 
being £2, or 0-003d. per car-mile. The running expenses vary per 
car-mile between 0-0C2d. and 0-005d. for wattmeters, the average 
being 0-003d. ; for ampere-hour meters between 0-002d. and 0-005d., 
the average being 0-003d. ; for clock meters between 04. and 0-001d., 
the average being 0-0005d. The administrative expenses vary per 
car-mile between 0-004d. and 0-05d. for wattmeters and ampere-hour 
meters, the average being 0:014., and hetween 0-0602d. and 0-0009d. 
for clock meters, the average being 0-0004d. The total expenses 
per car-mile are, therefore, for wattmeters 0-02d., for ampere-hour 
meters 0-016d., and for clock meters 0-004d. In order further to 
determine the advantages which the low cost of the clock meter 
should bring to the system, it is necessary to take into account the 
value of the energy which each meter measures, a value which varies 
according as the price of the energy is high or low, as the weight of 
the cars is small or great, as the system is flat or hilly, between 0-4d. 
and 1:33d. per car-mile. Bringing these figures into the calculation, 
it appears that in the lower limit the advantage of the clock meter, 
from the point of view of expense and compared with watt and 
ampere-hour meters, is from 2-3 to 2:5 per cent. of the value of the 
energy it controls, while in the upper limit this advantage is only 
from 0-75 to 0-69 of 1 per cent. The advantage of the clock meter 
in requiring lower costs to operate it should only exercise on the 
choice of the meter an influence as variable as the conditions under 
which each system works. 


E EE LN trt 


The last question which has to be examined is that regarding the 
methods employed by those systems using oar meters to obtain from 
their motormen a judicious employment of the energy which is 
placed at their disposal. An analysis of the answers to the ques- 
tionnaire shows that 17 members stimulate the zeal of their motormen 
by means of prizes or gratuities, combined with repressive measures. 
On the other hand, 18 members work upon their staff simply by 
repressive measures, reprimands and instruction courses, or, by means 
of these measures combined with rewards for the best of the men, or 
by publishing the results obtained periodically. Some of these 18 
members express themselves strongly against any system of prizes. 
“Tt is undeniable that a system which consists in the distribution 
of money prizes among the ‘personnel carries with it difficulties which 
it is not easy to overcome. Its application requires great circum- 
spection on the part of the management. The answers to the ques- 
tionnaire show that there exists at the present time certain under- 
takings which at first were partisans of a prize system, but have now 
abandoned it, while others have adopted it. The reason for this is, 
as before, that the choice varies with the peculiarities of the methods 
of working. 

At the Milan Congress Mr. Wattmann said: “ Mr. Koehler, of 
Berlin, thinks that on important systems the allocation of prizes 
to motormen cannot be avoided, but immediately afterwards he 
shows the dangers wtuch such an arrangement causes, especially on 
important systems. For my port I share in the fears of Mr. Koehler, 
and I have expressed myself very cireumspectly on this subject in 
my report. The allocation of prizes has already given rise to diffi- 
culties in certain undertakings, the evil can only advance with the pro- 
gress of the socialist movements. Оп wide- spread systems especially 
the prínciple of equality is placed in the forefront. No one, it is said, 
should receive preferential treatment. Tne movement whic:: is 
being made with regard to the equality of salaries would also be 
applied to prizes.' 

It seems, in fact, to b» very difficult, if not impossible, to impose 
а System of prizes on a personnel which does not want it. Recourse 
in such а case must, therefore, be had to other means. Without 
knowing exactly the number of undertakings which meet with such 
hostility, and which have, therefore, replied to the questionnaire 
unfavourably, we are rignt in saying that the 17 undertakings which 
give money prizes represent the great majority of those which are 
allowed a freedom of choice by their personnel. We may incident- 

ally remark that although this spirit of opposition is shown in 
Germany, especially among the personnel on the railways and in 
certain industrial centres, it is Бу no means general up to the present. 
The socialistic spirit has not advanced in the same way in all countries. 
In Belgium, as well as in France, the principle of individual prizes 
continues to be acceptable to the industrial world, and especially . 
to tbe railway and tramway personnel. There are numerous under- 
takings which either are already using meters or are proposing to 
do so in the future, and who find the bestowal of prizes is favourably 
considered by their personnel. 

The answers to the questionnaire show the primordial interest 
which is taken by certain undertakings in the bestowal of prizes. 
For instance, at Hamburg а system of prizes based on the economy 
in energy consumption realised year by year compared with that 
consumed in 1902 was instituted. At a certain period the value 
of these prizes decreased, owing to the fact that the traffic had con- 
siderably increased and that the results obtained in 1902 became, 
therefore, inapplicable. Far from doing away with the prize 
system, its superiority was so far recognised that a new basis of 
calculation, more favourable to the personnel was adopted. 

It should not, however, be forgotten that the principle of prize 
giving is a delicate one. When its adoption has been decided upon, 
a judicious choice should be made between the arrangements used, 
while the basis on which the prizes are to be given should be deter- 
mined witb prudence and care. Whatever methods are adopted, 

they will require the periodical calssification of the motormen, and 
in consequence, there must be a choice between watt meters and 
amyere-hour meters, to the exclusion of the clock meters, so that 
the decision is closely connected with the choice of the type of 
meter, and 13 gov erned by the same considerations as is the ‘latter. 

It should, however. ke noted that the employment of clock meters 
is only compatible with a peculiar system of prizes, which consists 
in giving а certain gratuity monthly to all motormen who are 
above a certain standard. This amount is fixed by the mean con- 
sumption per car-mile during the morth. This method of operation, 
though there is little to commend it, is adopted by several under- 

takings. 

It appears that Amsterdam combines the results obtained by 
meens of clock meters with a verification of the passing times at 
certain points on each route. This is effected by control clocks, and 
is ssid to give satisfactory results. At Brussels ‘automatic " 
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starting resistances are used. These possess the peculiarity —  — HR DR ak Sa RN 
their resistance decreases when the current passes through them, во 
that an acceleration of the car is progressively produced without 
the jumps that occur when passing over controller notches. From 
Hanover there is à snggestion that apparatus for indicating when 
too rapid starting takes place should be used 

An analytical study of the various results set out in the above 
reports leads to the following conclusions :— 

1. In a general way it is recommended that the work of motormen 
as regards energy consumption should be controlled by means of 
meters. This control is only truly efficient when each car is fitted 
with a meter. 

2. The application of this control can be effected in two ways: In 
the first, with a view to ensuring that the individual motorman con- 
sumes the lowest amount of energy compatible with the necessities 
of the service, an influence is exerted on the personnel by distributing 
among the most skilful pecuniary prizes whose value із propor 
tionate to the results obtained, while at the same time disciplinary 
measures are taken against those whose work leaves something to be 
desired. This method requires the periodical classification of the 
personnel by determining, as exactly as possible, the relation between 
the energy consumed by each motorman to the standard energy 
consumption for the work done. This method also predicates. as a 
logical conclusion, the employment of either a watt or ampere- -hour 
meter. 

In the second way an attempt is made to get the different motor- 
men to do their work in as uniform manner as possible. They are 
no longer classed according to the energy they consume, but by the 
way they differ from a standard line of operation. In this case a 
clock meter may be employed, the results which it gives being 
sufficient, always allowing that its work is supplemented by personal 
supervision, which must increase as the personnel becomes less 
conscientious. 

3. If a system is operated by a personnel who are favourable to the 
idea of rewards, while the system itself is of such a nature that 
supervision of the motormen is difficult, while the amount of trete 
leads to frequent stoppages, the gradient profile is irregular. the 
cars are heavy, the motors closely designed, the price of energy is 
high, &c., all conditions tending to increase the influence of the 
motormen on the operating expenses, the solution given first above 
is to be recommended. 

If the conditions under which the system operates are quite the 
reverse of these, the second solution is preferable. 

In an intermediate case it must be decided which of the conditions 
set out above have the most influence, in order to determive the tinal 
result and to be able to make a choice. 

If the system is of little importance, making the supervision of 
the motormen easy and efficient, the price of energy low. the energy 
consumption of little importance owing to the infrequent stops. the 
cars light, the lines level, &c., it might even be prefe rable not te 
control motormen by means of meters at all. 

4. There are at the present time on the market meters capabl? of 
satisfying both the first ара second solutions. With regard to the 
first, watt meters, though giving satisfaction on certain importan: 
svstems, have been the object of disparaging remarks. It would. 
therefore, rather savour of temerity to recommend their emplov- 
теле, especially as their manufacture has not been subject to any 
recent improvements. But ampere-hour meters have now ееп 
proved, and their employment may therefore be recommended. 

When the second solution is adopted the use of the clock wet rH 
particularly recommended. 


p—————Ó— MMÀÀÀ—— Md 


EXPERIMENTAL APPARATUS FOR WIRELESS 
TELEPHONY. 


The interest concentrated upon wireless telegraphy owing to its 
application to the transmission of news has been materially increas 
by the possibility of wireless telephony. In order to demonstrat? 

this branch and to facilitate the study of the subject, the apparitas 
descrihed below has been constructed by Е. Е. Huth, of Berhn. | 
its aid it is possible, with а mast of 3 ft., to transmit music a * 

as the human voice over a distance of about 50 metres. By the us | 
of a longer and higher acrial line this distance сап be considerably 
increased. | 

The apparatus is made of two different types. The simple form 
consists of two stations, one of which can transmit. the ether. 
receive; between these stations, therefore, speech in one de 
only is possible. The more complete equipment allows of spe 
in both directions. It consists. therefore, of two stations. each c 
which is arranged for transmitting as well as for receiving. 
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Figs. 1 and 2 show a station for speech in one direction only. The 
transmitting set (Fig. 1) is mounted on a case of polished ash about 
37 cm. by 50 ст. and 10 ст. high. — It consists of a generator for 
continuous electric oscillations, transmitter coil and microphone. 
The case, which is fixed on an iron frame with castors for wheeling it 
from place to place, contains the Leyden jars and the choking coils. 
The receiving set (Fig. 2) is mounted on a small board, and consists 
of a receiving coil, detector and double head-piece telephone receiver. 

The appearance of the set for working in both directions with 
antenna opened is shown in Fig. 3. The transmitter and receiver 


Fig. 1.— WIRELESS TELEPHONE STATION FOR SPEECH IN ONE 
DIRECTION ONLY. 


are both mounted on a small case (Fig. 4). Inside the case are fixed 
the Leyden jars, choking coils and the automatic main switch. The 
lid of the case can be opened, thus making it possible to get at every 
part and to trace the connections (Fig. 5). 

The case carrying the apparatus is mounted in the same way as in 
the set for working in one direction, viz., on an iron frame, about 
90 em. high with castors. It is, therefore, very easy to wheel the 
set about together with the antenna wherever it may be wanted. 


Fic. 2.—REcEivINa STATION. 


In both of these sets the cases are attached to the frames by screws 
and can easily be removed. Тһе main parts of the set, viz., gene- 
rator, microphone, antenna, &c., can also be taken off and used 
separately ; different experiments can, therefore, be made with a 
single apparatus. It is simple to demonstrate the principles of wire- 
less news transmission, as also Tesla's and any other experiments 


depending upon the use.of electrical oscillations of high frequency, 


If required, the apparatus can be arranged for wireless telegraphy 
and in connection with a Morse telegraph instrument written mes- 
sages can be obtained. 

Connections.—The diagram in Fig. 7 shows the connections used 
in the sets for working in one direction only or in both directions. 
The connections in the set for working in both directions are shown 
in Fig. 6. By closing the-plug connection continuous current at 
220 volts flows through a choking coil to the arc generator, in parallel 
to which is an oscillation circuit consisting of self-induction (trans- 
mitter coil) and а capacity (Leyden jars). From the transmitter 
coil, which is connected at the upper part with the antenna, а branch 
connection is made through a Leyden jar and a microphone to earth ; 
the coupling between the generator circuit and the antenna is there- 
fore direct. Ву reversing a switch (automatic), which in Fig. 7 is 
shown turned to “ transmitting," the receiving circuit is put in. It 
consists of the receiving coil, the thermo-detector (cell) and а double- 
head telephone. АП three instruments are connected in series. 
Part of the receiving coil is connected to the antenna ; the coupling 
in this case is also direct. 


Fig. 3.—WIRELEsS TELEPHONE STATION FOR SPEECH IN BOTH 
DIRECTIONS. 


APPARATUS. 


The instruments are the same both for working in one or in both 
directions ; the latter only, therefore, will be described. 

Transmiller.—The transmitter consists of the following parts: 
The choking coils are wound with enamelled wire. They are fixed 
inside the case, оп which the separate instruments are mounted 
(Fig. 5). The generator (British patent 15,891/09) is constructed on 
a new method for producing continuous electric oscillations, The 
generator, as shown in Fig. 8, is worked by an arc between two 
carbon electrodes of a special form. 

In Figs. 9 and 10 different forms of electrodes are depicted. In 
both cases the electrodes consist of tubes the ends of which are 
conical. In Fig. 9 the upper electrode projects into the lower. The 
arc is started at the place where the electrodes are nearest to each 
other, and is driven outwards by the heated air. It із then lengthened, 
owing to the conical form of the electrodes, and finally broken. 

The advantage of this system is, that undamped clectric oscilla- 


, tions of great constancy can be obtained without using special blow- 
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current is too small, it is indicated by a “ knocking " of tbe ignition 
electrode. The electrode drops down, the circuit is again completed, 
the electrode is drawn into the coil again, and so on. The generator 
thus automatically indicates a mistake in its working. 

A knob which is fixed to the upper part of the electrode makes it 
possible to start the generator by hand. The upper part, consisting 
of striking coil and electrode, is fixed to the lower part by a bayonet 
joint. By turning the upper part through 120 deg. it can be lifted 
from the lower part in the simplest way in order to adjust the inner 
parts of the generator, to put in new electrodes and to fill up with 
methylated spirit. The lower part consists of a cast-iron basin, 
which carries the other electrode in its centre. А mica window in 


out arrangements or magnetic blow-outs. By using methylated 
spirit or any other quickly evaporating liquid, which surrounds the 
lower electrode and increases the blowing out of the aro by its 
evaporation, the intensity of oscillations can be increased. 

In order to secure an even consumption of the electrodes, which 
is very important for a constant generation of oscillations, the arc 


rotates electromagnetically. For this purpose the arc is ina magnetic 


Antenna 


Pilot Lamp 8 


Receiver Coil 


Fic. 4.— TRANSMITTER AND RECEIVER. ^'^ Fig. 6.—Rvs& оғ Leaps. 


field, of which the lines of force are at right angles to the direction of 
the arc. The magnetic field is gencrated by a coil which forms the 
upper part of the generator. Besides this, through the rotation of 
the arc, the breaking influence caused. by the shape of the electrodes 
is increased, as the arc has а, tendency to curve outwards. 

The generator is started automatically. ‘The coil, which generates 
the field for the rotation of the arc serves, at the same time, as à 
striking coil. It is connected in series with the are electrodes. When 


the front makes it possible to control the arc with the generator 
closed. Opposite the window is a valve serving to regulate the pres- 
sure. The weight of the complete generator is about 3:5 kilos. 
The self-induction exciting coil consists of stranded copper wire, 
the single wires of which are carefully insulated from each other. It 
is wound on a presspahn cylinder and afterwards soaked with a non- 
hygroscopic varnish. A few turns of copper wire which are in series 
with а glow lamp are coupled inductively with the transmitter coil. 
As soon as oscillations are generated, which also flow through the 
transmitter coil, the lamp begins to glow. This serves not only аз a 
detector of the oscillations, but also as an indicator of their intensity. 


TRANSMITTER RECEIVER 
Antenna Antenna 


P pilot Lamp 


Generator 
ansmitter Leyden Jars | 
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Fic. 5.—INTERIOR OF CASE. 


Fic. 7.—Ноок-ор. 


no current is passing through the generator the electrodes are in con- 
tact; when current is applied, the upper electrode, which is com- 
posed mostly of magnetic material, is drawn into the coil and the are 
is produced. By turning the knob at the top of the electrode any 
length of arc required can be obtained. | 

Ву the striking arrangement the operation of the generator is 
greatly facilitated. If the arc be extinguished, which may happen 
when too much energy is taken off, or when the power of the primary 


The Leyden jars (Fig. 5) have a collective capacity of 3,000 cm., 
and are six in number. The microphone is of the strong оште! 
type. It can be moved vertically and easily be changed. 

Receiver.—The receiving coil consists of wire strand which is finely 
subdivided and wound on a presspahn cylinder. At every 10 turns 
a connection is taken out and led to a plug, of which there are 13. Ву 
means of two plug sockets the necessary tunings can be effected. 
The leads to these sockets are placed side by side in ebonite inket 
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tubes. The wire covered with green, connects the coil with the 
antenna, the red covered wire, with the thermo-detector and the 
double-head telephone. 

The thermo-detector, which is mounted on the receiving coil, is 
constructed in the form of a two-polar plug. It is adjustable and 
can be interchanged. It is not sensitive to shaking and practically 
independent of changes in temperature. The telephones are of high 
resistance. The diaphragm and the connecting clip are adjustable. 

Antenna.—The antenna consists of an umbrella-shaped nickel. 
plated frame, which can easily bo closed and opened. When closed 
it 18 133 em. high, when opened it is 240 сш. high, with а diameter of 


Fic. 8.— GENERATOR. 


165cm. The antenna is insulated from the iron frame of the station 
by a porcelain grooved insulator. 

When speaking with the sets for working in both directions, the 
main switch, which at the same time carries the telephone, must be 
pulled down. This is effected by leaving the telephone on the holder, 
and later on, when the apparatus is adjusted, by pressing it down 
by hand. The earth terminal can simply be connected to а gas or 
water pipe. In order to start the generation of oscillations the plug 
is put in and the generator filled with methylated spirit up to the upper 
rim of the brass holder carrying the lower electrode. This done, the 
current is regulated at a pressure of 220 volts to about 1-0 ampere, 
and the arc started as small as possible, increasing it by degrees till 
the pilot lamp glows with a moderate i 
light. The arc should then begin to 
rotate about twice a minute. 

When oscillations are generated, and 
the microphone spoken loudly into, the 


Fia. 9. Fia. 10. 


lamp will burn duller or brighter, according to the change of resist- 
ance caused by the microphone. 

Wireless telephony, quite contrary to wireless telegraphy, came 
into practical use very slowly. It remained in the laboratory, and 
at present, four years after the invention of Poulsen, we note the 
first beginnings of commercial use. It appears that the importance 
of wireless telephony has been very much underestimated, all the 
trials in this quarter being considered as laboratory experiments. 

The apparatus described above for demonstrating wireless tele- 
phony has been constructed to prove the contrary. It shows 
that neither complicated apparatus nor difficult instructions are 
necessary, and it is suited to convince anybody of the possibilities 
of wireless telephony for practical appliance. 


The manufacturing company, Dr. E. F. Huth (Ltd.), of Berlin, has 
also constructed complete stations for wireless telephony for distances 
up to 50 miles. The company has a special type of a telephone 
station with a range of 5 miles, using masts 40 ft. in height. This 
station is made particularly for us» with spark stations on board ship 
with а view to facilitate conversation between ship and ship in harbour 
or while under sail. 


THE THOMAS YOUNG ORATION. 


On Thursday evening of last week Prof. R. W. Wood, of Johns 
Hopkins University, gave, as the annual Thomas Young oration 
before the Optical Society, a very interesting account of some of his 
work in the domain of optics. Не first described the making of what 
he terms “* Echelette " gratings. As is well known the efficiency of 
а prism in spectroscopic work is in one respect greater than that of a 
grating, because all the light goes to one spectrum, whereas several 
spectra are produced from a beam of light falling on a grating. 
Nevertheless, it has been found that by suitably ruling the light 
from a grating may be concenirated mostly into а single spectrum, 
but so far it has been found impossible to determine what shape of 
groove in the ruling produces this effect, as the lines are so extremely 
close together. In order to investigate this question, Prof. Wood 
ruled gratings with very. much larger lines and worked with heat 
waves instead of light waves. In order to obtain regular ruling it 
was necessary to get à very definite form of groove. ° As a material 
for gratings alloys were found to be useless, because they were not 
sufficiently homogeneous ; pure metal was found to be necessary, 
and a film of gold deposited upon copper was finally used. "There 
was some difficulty in getting optically flat copper, but the plates used 
for producing half-tones were found to be fairly satisfactory. Having 
deposited a film of gold upon such a plate the ruling was effected by 
means of a crystal of carborundum mounted in solder. The crystal 
was used in its natural state, and produced grooves whose sides made 
an angle with each other of 120 deg. In this way gratings were 
ruled with lines varying from 7,000 down to 1,000 or 2,000 per inch. 
It was found that no metal was actually removed in the process, the 
crystal merely making an impression, though sometimes some metal 
was broken away rendering the grating useless. The angle of the 
sides of the groove to the normal was varied by changing the setting 
of the prism. Аз such ruling did not necessarily give curves having 
the angle of the crystal, owing to the fact that any groove might be 
modified by the ruling of the next subsequent groove, it was neces- 
sary to measure the angles obtained. Owing to the breadth of the 
ruling this was possible by means of a spectrometer. 16 was neces- 
sary to obtain grooves without any plain metal between them, and 
this quality was checked by observing that tho gratings did not give 
normal reflection from normal incidence. The finer gratings could 
be tested by means of light waves, and they showed a number of 
spectra each side of,the normal, as is usually the case with a grating, 
but in addition to these spectra it was noticeable that, after a large 
interval, a strong band of reflected light occurred, on each side of 
which there were spectra of a high order, such as the 33rd to 35th. 
This was found to be due to the fact that the grooves were of such a 
size as to have a difference between their faces of 34 wave lengths in 


{ the reflected light, and consequently the grating in addition to acting 


as an ordinary grating acted like an Echelon grating. It was 
found that with suitable conditions heat waves were practically all 
concentrated into one spectrum. | 

In the concluding part of his discourse Prof. Wood gave ап account 
of the “ mercury telescope " which he has been using. In this tele- 
scope the reflector consists of an iron dish containing mercury set in 
rotation, the weight of the mercury being 50 lb. and the dish being 
20 in. in diameter. When the dish is set in rotation the mercury 
assumes the shage of a paraboloid, the length of the focus depending 
on the speed of rotation. "The difficulty is that if mercury is sub- 
jected to any vibration it becomes useless as a mirror. In order to 
avoid vibration the iron dish is drawn round by a spider through the 
medium of elastic threads, and the spider, which is motor driven, is 
entirely clear from the supports of the rotating dish.. A plane reflector 
surmounts the te'escope. Аз to the sensibility of the arrangement, 
Prof. Wood found that he was able to detect very small eraters in the 
moon, 8uch аз are only just noticeable in photographs taken by the 
large telescope in the Lick Observatory. Consequently, there is 
some advantage in the system owing to its cheapness, though there 
is some difficulty in obtaining perfect definition. 

In conclusion, Prof. Wood showed some exceedingly interesting 
landscape photographs taken by means of heat waves beyond the 
limits of vision. In these it was noticeable that the sky was practi- 
cally black, whereas a great deal of the foliage appeared to be bathed 
in bright sunshine, or even covered with snow. 
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HYSTERESIS LOOPS AND HARMONIC 
ANALYSIS. 


THE magnetic hysteresis loop, with its graceful Symmetry, 
was bound sooner or later to fall a victim to the итп; 
mathematician armed with FovntER S theorem. Ш feet, 
ever since Dr. J. BUCHANAN wrote to the “Philosophical 
Magazine” in March and November, 1901, it has been re- 
duced tothe ranks of “the harmonically analysed "; and now 
most teachers of electrical engineering, who possess oxillo- 
graphs, exercise their students in finding the components of 
the no-load current in transformers, a process essentially 
equivalent to analysing the hysteresis loop. It has been 
reserved for Prof. S. P. THompsoy, however, whose recent 
Physical Society;Paper we reproduce in abstract on another 
page, to deal with this matter in the most comprehensive 
and illuminative manner. Of necessity his method of 
enalysis is fundamentally that suggested and carried out 
hy Dr. BUCHANAN; only, by employing an adaptation of 
RunxGe’s well-known method of harmonic analysis, he is 
enabled to obtain his components with greater facility. It 
is, however, in the very elegant way in which the com- 
ponents, once obtained, are combined and presented gapli- 
cally in the form of a series of LissaJoUs! figures, and in 
the deductions which he draws, that the chief value and 
novelty of his Paper consists. 

One's only fear is that, with the simplification of 


: methods of harmonic analysis, every analysable function 
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will be resolved into its sine and cosine components 
whether there is any real justification for it or not. Cer- 


tainly to many it will appear one thing to analyse by a 


dynamical and, in a sense, natural process, say, а compound 
ray of light into its simple vibrations by means of a prism 
or grating, and quite another to analyse a hysteresis loop 
into harmonic components by а method purely trigonc- 
metrical and more or less artificial. In the one case each 
simple vibration has a traceable physical cause, the 


presence or absence of а particular vibration revealing 


something detinite about the physical condition of the body 
emitting the light; whereas it is by no meaus always 
obvious what a given harmonie component of a hysteresis 
loop aetually means, or to what it owes its existence. 

To some, even, it may not be at all clear that much 


useful information is in reality gained as to the magnetic 
processes at work by stating that tke power conveyed to 
the iron core ofa transformer, with a fixed sinusoidal E M.F. 


across its primary, із proportional to the co-phasal com- 


ponent of the fundamental harmonie in the magnetising 
current; any more than a knowledge of the character of 


an ате, burning under a fixed sinusoidal E.M.F., is gained 


by saying that the power absorbed by it is proportional to 
the co-plha:al component of the fundamental harmonic in 


the current. 

Such objectors will very probably point to the remarks 
of Dr. L.A. BAUER, contained in au address on the * Mean- 
ing and Method of Scientilie Research,” delivered before 
the Philosophical Society of Washington on December 5th, 
1908 (“ Nature,’ February 18th, 1909, p. £73), as voicing 
their scruples in this matter. Dr. BAUER, in his remarks— 
which have special reference to geo-physics but are equally 
applicable to other branches Ut physies— maintains, with 
some show of justice, that harmonic analysis is very often 
applied regardless of its suitability or necessity, and his 
question, “Does the resolution into Fourier terms of a 
phenomenon of the kind given really prove their existence 
in Nature?" sufliciently reveals an attitude which is 
doubtless shared by many. However, with proper reser- 
vations, and always bearing in mind that a thing is not 
necessarily physically existent simply because it is mathe- 
matically derivable, we шау willingly admit that the 
process of harmonic analysis has its own fit and proper 
place in physical work, as has the corresponding process 
of resolving forces into their components, with whieh it 
may indeed be compared, and with which it ranks as of at 
least equal importance and utility. But it must be remem- 
bered that, like the resolution of forces, it is more often a 
Ineans than an end, and care must invariably be taken 
not to put upon the results to which it leads any construc- 
lion that they were never intended to bear, and, in par ticular, 
hot to imagine that we have succeeded in arriving at the 
true nature of some special periodic eflect merely by 
resolving it into Из harmonic constituents. 

Prof. Thompson is, of course, far too experienced not to 
avoid such pitfalls, and although the practical man who 
has to build and work transformers, and who 13 unversed 
in the arts of analytical geometry, шау very probably 

regard his treatiuent as far-fetched aud uninstructive, yet 
to many his methods will appeal as especially elegant and 
his conclusions as highly suggestive. The fact that his 
results are in their very nature empirical in no way 


detracts from their value; for in our present state of 
ignorance regarding the precise molecular laws upon which 
the phenomenon of hysteresis depends, the establishment 
of an empirical formula is all that anyone can hope to 
achieve. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office, post 
free, on receipt of published price, adding 84. for books published ander 3. Add 
10 per cent. for abroad or for foreign books.) 


Die Fernsprechtechnic der Gegenwart. By C. Hersen and В. 
Hartz. (Brunswick: Е. Vieweg & Sohn.) Pp. 198. М.2:50. 


The title of this work is somewhat too comprehensive for the 
ground covered, for the authors deal only with what is known 


as the “inside plant," namely, the exchange and subscribers’ 
equipments. The authors do not make апу attempt to deal 


with the subjects of transmission and traffic which form per- 
haps the two most important branches of telephone engineering 
of the present Чау. ‘The authors explain in the preface that 
they have so limited themselves, but we think a clearer indica- 
tion of the restricted scope of the work might have been made 
in the title. | 

The book forms, however, а valuable record of Continental 
practice and ideas in the design of exchange equipments and 
apparatus, and also of the various types of instruments used 
in subscribers’ offices. In addition to the apparatus of Conti- 
пены] design a considerable amount of space has been devoted 
to descriptions of American types. 

We are glad to note that the authors have attempted to 
treat the subject in the only way which is of the slightest use in 
a science which is developing so rapidly as that of telephony— 
namely, by dealing very clearly with the fundamental prin- 
ciples underlying the design of the various circuits and appa- 
ratus. The diagrams of connections especizlly are simplified 
to show the working of the circuits, so that the reader 13 not 
confused with details of connections and w iring necessary only 
to the wireman. 

The illustrations are very numerous, and no use has been 
made of half-tone blocks, with the result that the figures are 
all refreshingly clear and distinct. 

The authors commence with a detailed description of the 
essential parts comprising a subscriber's instrument and their 
connection, and pass on to consider the terminal and protec- 
tive apparatus for the line. The details of the exchange appa- 
ratus are then fully dealt with, and connection diagrams are 
given for all the most important systems of central battery 
working. The attempts to reduce the extent of multiple 
required by such devices as group working, divided multiple 
and trausfer working are then dealt with. "Trunk line working 
and simultaneous telegraphy and telephony are explained. 
The treatment of extension working is not very full and leads one 
to believe that this has not reached a verv high state of develop- 
ment on the Continent. Private branch exchange systems, 
however, receive due consideration, while miscellaneous 
auxiliary appliances and circuits such as for registering calls, 
service observation, &c., are also included. The last chapter 
deals with the lav-out of exc hange buildings; this part of the 
subject might well have been given fuller treatment. 

The work under review does not select any particular system 
for specially full treatment, but deals with many as if they were 
practically of equal importance. Тиз leads one to the con- 
clusion that telephony in Germany is in a condition rather 
similar to that existing in England some years ago, when several 
different svstems were under trial, except that in Germany the 
various svstems are more modern and individually better. 

English practice 13 barely mentioned, and the book will, there- 
fore, prove interesting and useful to English readers as a book of 
reference rather than as а text book. The impartial treatment 
which each system receives increases its value in this respect. 

In addition, there are explanations of many details of design 
and manufacture of apparatus not to be found in English works, 
which deal with the subject more from an operating than from 
a manufacturing point of view. 


>’ sa 
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Electric Fower Conductors. By Ww. A. DeL Mar. (London: 
Crosby, Lockwood & Son.) ©з. net. 

In the present work the author gives a very comprehensive 
and concise account of the facts concerning the use, properties 
and sizes of clectric power conductors. It is replete with 
reliable and useful data which will be welcomed by all engaged 
in the calculation of underground and overhead mains and 
cables. The author has been at considerable pains to give an 
enormous amount of information, based on his own large ex- 
perience in transmission work in America and culled from the 
writings of the best-known authorities, to whom reference 1s 
always made, in a form directly applicable by the practical 
man. Ап excellent book has, however, been somewhat spoilt 
by the very apparent carelessness with which the proofs have 
been read, and by its somewhat slovenly composition in parts. 
A little more care on the part of those responsible for its pub- 
lication in this country would have greatly enhanced its value, 
and would have rendered its study much easier and much more 
agrecable. Surely both the author and the publisher know 
that in this country we use the word aluminium instead of 
aluminum, which occurs throughout the book! On page 4 
we find 4 x 68 instead of 4x 106; on page 5 “ teaches ” instead 
of “reaches”; the abbreviation of circular mils denoted by 
cm. (the usual abbreviated ferm of centimetres), also by c.m. 
and at other times by cir. mils; “ tables” for ** cables? (p. 79), 
andsoon. Apart from these blemishes it is à useful, practical 
work. 
= There ате 12 chapters, and in seven appendixes are given the 
theoretical explanations of the formule. &c., used in the book. 
In the first three chapters the materials, gauges, mechanical 
and electrical properties of conductors, insulation, insulated 
cables and insulators are dealt with. The skin effect of con- 
ductors carrying an alternating current is very well explained, 
and some interesting notes on the conductivity of the atmo- 
sphere at high voltages are included in Chapter III. 

Chapter IV. is on the determination of the size of conductors. 
In Chapter V. the method of calculating the size for a given 
stress in the span of an overhead conductor 13 explained. 
Specifications for overhead and insulated cables are contained 
in Chapter VL, and in the following chapter the method of 
testing wires and cables—copper resistance, capacity, insula- 
tion, localisation of faults—are briefly stated. The installation 
of underground and overhead cables 13 considered in Chapter 
VIL., which also includes useful notes on jointing. Chap- 
ters IX. to XI. inclusive deal with depreciation and deteriora- 
tion, third-rail circuits and rail-bonding ; and tho final chapter 
is on Inductance, reactance and capacity, and, in common with 
the other portions of the book, contains several very complete 
tables. Not only are the formule given for the calculation of 
the various quantities connected with conductors, but several |. | QN 
numerical examples are also included. The appendixes at | 18 applicable between fairly wide limits, in order that s 
the end of the book explain the basis of the American, or Brown | approximation to the mutual induction between coils can be 
and Sharpe, wire gauge, the formule for skin effect and capacity, obtained by calculation. j 
the thickness of rubber insulation on cables, the formule for This table of experimental results also shows that ш 
direct and alternating current transmission lines, those for (t), excited separately, induces the same voltage ню 
stresses in spans of acrial lines, the specifications in Chapter УТ. bouring coil (b), аз (b) produces іп (и) when traversed D) 


all, 159 experiments are suggested ; in some cases the theory 
is developed from the experiments, and in others the theory 
is stated and illustrated by experiments. Each chapter. of 
which there are 16, is followed by a summary and by exercise 
on the subject matter considered, and answers and suggestions 
as to the correct solutions of the exercises are given at the end 
of the book. Numerous fully worked problems are nter. 
spersed with the text, and a good appendix (pp. 388- 395) deals 
with units, mechanical considerations, &c. 

In Part I. the treatment of the magnetic field and of tubes 

of force deserves special mention, and the diagrams will be 
found of great assistance to the student. In Part II. the sub- 
ject of potential—most difficult to elementary students—is 
very carefully and successfully treated. In most cases the 
potential of the conductor, as well as its charge, 13 considered, 
and thus confusion on these points is guarded against. The 
electric field is well described, and here again the diagrams 
given should be very valuable. 
_ In Part III. Ohm’s law is applied to the internal as well as 
to the external circuit ; and the theory of the tangent galvano- 
meter is developed. Although the authors give potential curves 
in connection with the seat of the E.M.F. of the cell, which do 
not seem to be in agreement with those of some other autho- 
rities, the subject is nevertheless well explained. 

In Chapter XIII. an account of the chemical effects of the 
current is given, including a good description of secondary 
cells. Electromagnetism, telegraphic and telephonic instru- 
ments, suspended coil galvanometers and the heating effects 
of the current are considered in the last chapters. 

Altogether the book is a distinct advance on many other 
similar publications, and it can be thoroughly recommerde 
for matriculation students and others of a similar standard. 


LEAKAGE REACTANCE. 
BY J. REZELMAN. 


Summary.—From the test results on various machines, the author 
deduces a method for estimating the mutual induction between the 
overhang coils of the different phases of a stator winding. Following 
this he proceeds to estimate the negative mutual induction between 
the overhang coils of the stator and rotor of an asynchronous motor. 


DETERMINATION OF THE MUTUAL INDUCTION BETWEEN THE 
OVERHANG COILS. 


Experiments carried out on the rotor of a 1,250 KVA turbo- 
alternator have shown that the formula for the permeance : 


\,= 0:46, (log " +А) 


and the tables giving the self-induction of parallel wires. same current: — 
| H. G. 8 line (a) e, = 6:4 eee tot LE! 
га ео l 296), «uu e= 4. 
Matricu'ation Magnetism and Electricity. Ву R. H. Jupe aud | И VI Lue eo 
J. Sarrercy (London: University Tutorial Press.) Pp. vii. + 415. The coil (а) induces in the neighbouring coils 
As, 64. 


| hi ərk d ] ae h . line (и) e, =6:4; е„=4; ¢.=26; and “= 16. 
A DE i ee f с The E.M.F. induced diminishes with increase of distans, 
preface, 15 ` to provide à sound course o elementary magnetism i.e., of the periphery U,. 
and electricity suitable for use in schools and colleges, con- 


| ; : €, = 0:696 e, ; ¢.=0°407¢,; and ¢,=0'20¢,, 
taining а lucid account of the theory illustrated by a large To det ЗЕ th a Lind ti И nu | 
collection of simple and instructive experiments.” It must о actermine the mutual muuchon, WE | К Л 
т : lins d. line (a) line (5) line (a +b) 
be stated that the authors appear to have succeeded to a great о 5.6 б 21965 
extent in attaining this ideal. Throughout, the experiments Ed eee = шек ба 


described are most suitable for school purposes, the apparatus 
is generally simple and inexpensive, and the exercises are quite 
equal to the attamments and requirements of the pupils for 
whom they are designed. 

The book 13 divided into three parts, of which Part I. 
(pp. 1-90) deals with Magnetism, Part IT. (pp. 91-225) Elec- т, .= 1:65 and m, 42 1:64; 
trostaties, and Part IIT. (рр. 226-387) Electrodynamics. In m, «71:48 and m, 42148; m, 4-134 


7 
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It follows then that for the same U, : 
(1) m,,—m,.-m.,; and (2) m,.-m,,. 
In order to determine the mutual induction between the 


overhang coils of the different phases, it is therefore sufficient 
to calculate : 


(1) The reactance z,, of the end connections of phase I. 


(3) 9) T, It 99 39 II. 
(3) » т, те ” phases I. and 
П. connected in series; then the coefficient 
m, = 4 Y, IT . 
т +, 1 


For the permeance A, of one phase we have considered tho 
three parts : 


(a) AÀ. along a length /,, and a periphery U,, 

b) Ан )» ab ” 8b 

(с) Ase 9 le ээ гс 
l,=the length of one end connection, being split up into 
Ga Lo and [нь lse The permeance of the two phases in series 


can be determined by the same procedure ; for this case the |. 
value of J, is the same as for one phase only. The peripheries |: 


О» Ung and U, are larger than for one phage owing to the 
number of adjacent turns being doubled. 

As can be seen from Fig. 1, we can consider that Г, still has 
the same value as for one phase only, but for the connections 


0, 
IK .** Еі 
“Ок, 
IH . 
_——— s 
T II еа 
Quy 
VI 
we инь 


Fic. 1. 


ш апа 7, mutual induction is only produced along a part, 
CxL, and C x Lpy 

The reactance of the overhang coils in single phase рог 
phase being : 


12- 5xexw? 
Car t Uy, uL - = e 


pXxq,x10. 
12:5 хех о? 
| 0:46 (1 
DX 4X10" X bay X 1 10g 


Laren 
OX Uo x lax 0-464.(1og т + A) 


x lau х 0464, (log ds + А) 
осна) 


pXq.x10 j: 
ID i Wa? XI, (los Ut 4 A) Tux la( log т + A) 
| Tan x (log 0" + А) | 
That Ё г fwo phases in series becomes : 
Tra, + Ty. + т, = e | (2u,)?x Cx "(| log н + А) 


+ (20) x Ox (log x +А ) 


shy 


9]. ) 
+ (22) x xl, [log 24 +A 
U J 
5:75 хс! 2] 
=4х Ww, XC Xx Laul log +А 
(00 +A) 


px iu? | 
21 
+и.2 Хх СХ, ( log ze +A) - 
( 0. ) 


+w2xCx I, (tog 2 + A) | . 
ac) 
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The value of А is the same for the two cases; we will 
determine the value of C from experiments on the machines 
already described. 


Stator of a Three- Phase Turbo-Alternator. | 

4,000 КУА ; 4 poles ~ 50 ~ — 6,600 volts between phases, 
60 slots each containing 5 conductors, hence 50 turns per phase. 

1, =1,860 mm. 
laa = 1,060 mm. ...... U,, —620 mm. (Fig. 2) 
l,- 800 mm. ...... U,.,=1,200 mm. (Fig. 3) 

The machine is wound with consequent poles, but the end 
connections of phase II are bent in opposite directions ; the 
reactance of the overhang coils of phases II. and III. in series 
(Fig. 4) has been measured : 

Ty, + ee, = 1:80w. 
Calculation gives : 


| 5°715 51, | ( 2x1860 |, 
LE T» lor is x C x 106[ log 00. 10:05 
2 x 1860 ) 

50? x 80(log - 1860 , (. ) 

+50°x 0(log rg + 0°05) | 


: —1:29C--0:635; A-0:05 from oxperiments, 
then 1:290 4-0:635 2 1-8 and (= 0:905. 

For this machine, the mutual induction of the end coils is 
high since the end connections are carried parallel with a 
relatively small clearance (Fig. 2); the ratio m = 1:55. 


B. Stator of a Three-Phase Allernatcr. 


270 KVA; 14 poles - 50 ~ - 3,000 vo'ts between phases. 
84 slots, 266 turns per phase. 
The machine has а winding “ per pole.” 


w, =w, = 133 and w, = 266. 


Fic. 3. 
1. Phases Г. and II. in Series. 
l, = 560 mm. 
la =l = 200 mm. ...... U,, = Uy, = 255 mm. (Fig. 4) 
1.=360mm. .... U,,, = 380 mm. (Fig. 5) 


From experiments А ~ 0:25 and Туа, + Ly, HE, == 376. 
Calculation gives 


—4y 975 X 50 fi gga. 
Ton, + Fup, E SEX 710" (193 xC x 20x 
2 x 560 h 2 x 560 \ 
log-—^ ' 5 2 2 + 966? т 2 
(log 755 +0 5) x + 266 x 36( log AST +0 5) 
= 1-01С + 3:0 = 3-76, 
whence С =0`73 and т = 1:31. 
2. Phases I. and Ш. in Series, 
1, = 560 mm. 
[а —1,7:200 mm. ...... С, = 4,7980 mm. (Fig. 4) 
le = 360 mm. .... Ма = 880 mm. (Fig. 5) 


From experiments La, H Ly, + Те, 9166 w. 
. In a similar manner we find С 0:76 and m= 1°26, 


3. Phases II. and ТИ. in Series. 


l, =560 mm. 
1. = 1, = 200 mm. ...... О, = Un, ==255 mm. (Fig. 4) 
(.. = 360 mm, .... U a = 380 mm. (Fig. 5) 


From experiments Peay Tua + Т = 896и, 
whence ‚ С=0:86 and m= 1:37. 
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С. Stator of a 220h.p. Three-Phase Motor, 


2 poles ; 50 ^» ; 6,300 volts between phases ; 30 slots with 60 
conductors per slot, hence 300 turns per phase. The machine 
has a ne * per pole." 


=180; w,=120; and w,— 300. 
_ 1. Phases "ie and 11. in Series. 
|, = 1,050 mm. 


„= 580 mm....... U,,, = 500 mm. (Fig. 6) 
„= 580 тт. ...... Ч, = 420 mm. 
l= 470 mm....... U. 940 mm. 


From experiments А 70:35, and „+, + Ugo, = 58 Ви. 
Calculation gives : 


x oro x | 1808 xC x 58 


1х 10° 
2 x 1050 
(log "oo +035 } 


+ 1202x Cx 58(log ? : о 35) 


+ 300? x 47(log 2? SX ipo 35) 


940 © 
= 30-10 + 34 1= 58:81. 
Whence С = 0:52 and т = 1:31. 


Tas, Tu, t Tua = 4 


THE ELECTRICIAN, OCTOBER 7, 1910. 


Conclusion. —With the ratio m varying from 1:25 to 1:55, 
the coefficient C varies from 0:75 to 0:90 ; this variation in С 
slap largo, but when it is considered that it belongs to a 

term which is only a small part of the total reactance, and 
therefore a small error in the measurements involves a con- 
siderable change i in the value of C, it is rather surprising that 
the variation is not greater. 

It follows then, that by taking the value of C a8 0-55, we 
can determine with a very close approximation the coefficient 
of the mutual induction between the overhang coils of various 
phases. 


Now let us see how to apply the formula in order to deter- 
mine the negative mutual induction between the overhang 
coils of the stator and of the rofor of an asynchronous motr. 

When the rotor is placed, in the stator, there is a com. 
pensation of the lines of force ;. we will. let т again represent 
its magnitude. - 

There are three cases to be considered :—  . 

1. Stator and rotor with windings per consequent poles. 

2. Stator «nd rotor with windings per pole. 

3. Stator with winding per consequent poles and rotor with 
winding per pole, or converaely. 

In the first case, the end connections are normally arranged 
in (ico planes, cach phase having as many coils in the one plane 
as in the other. In the second case, the end coils are arranged 
in Итее planes, one plane for each phase. 


| 


Ж 
1.5 
Fig. 4. 
> 
2. Phases II. and Ш. in Series. 
l, =1090 mm. 
l,— 620 mm. ...... U,,,7 720 mm. 
„= 620 mm. ...... U,,—620.mm. 
{= 470mm. ...... U, — 940 mm. 
From experiments ы, НТ, + = 61. 


In the same way we find C = 0:90 iid m- 1:28. 
The greater distance between the coils thus diminishes the 
coefficient т from 1:31 to 1:23. 


3. Phases ІІ. and Ш, in Series. 


1,= 1,220 mm 5; 
1. = 750 mm U,,,— 500 mm. 
[= 750 т. ...... U,,, = 420 mm. 
L,— 470 mm. ...... U,,.,=940 mm. 


From experiments =, +2, + Ze, = 69'5w, 
Whence C=0°76 and m = 1:26. 


These investigations have been continued on the rotor of 
a 175 H.P. motor, 3,000 volts, 50 ~, 750 revs. per min., with 
a 2 bars per slot winding. The value of C was found to be 
0:93 and m was 1:52, For such a winding the mutual induction 
of the end connections is high, since the connections are carried 
parallel and at a small distance from each other. 

To sum up 


C m C m 
= _ | TERR 
0:905 1:55 | 0.82 131 
0°73 1:31 0:90 1:23 
0°76 1°25 0-76 1:26 
0:86 : 1:97 | 0:95 1°52 


gee - 

For the first case the compensation is therefore the same 
for each phase, whilst for the second it will depend on the 
position of the plane ; it will be sufficient to consider the case 

ДИ 7 
(а ЖО, 4 af A 


Fic. 5. 


of the middle plane. 

The eombined permeance is determined by the mean value 
of l, for the end coils of the stator and the rotor, with the 
corresponding mean periphery U, 


Fic. в. 


In cases 1 and 2 by calling 


x, =reactance of the end coils of the stator. 
т, -reactance of the end coils of the rotor reduced to 
the stator reactance. 
т n7 reactance of the end coils of the stator and rotor, 
supposed connected in series and in the sam 
sense. 


е 

4 

PA 
M 


THE ELECTRICIAN, OCTOBER 7, 1910. 


1075 


— 


Ta п 
to the mutual negative induction and the resulting reactance 
has the known value 
2021 + 2,1) — ти, n = Tor 
In order to determine the importance of the compensation, 
let us consider the case of the three-phase 175H.P. motor, 


SSS 


-T M 
j 
/ 


LLLLLLI ,g 1] 
Li DILE TTS 
ТТ 
ээпепипв 
esssasav 
Sesseueu's 
Betsaceca 


DM, 
« 
2 


8 poles, 50 periods, 3,000 volts between phases, belonging to 
the third category. The stator has 72 slots each containing 
23 conductors--hence 276 turns per phase—and a winding 
per consequent poles. 
l, =680 mm. 


la =360 mm. ...... U,, = 210 mm. ...... 7,, = 1:865w. 
le = 320 mm. ...... U,.=250 mm. ...... Lae = 1:520. 
7,1 = 9:885w. 


A= + 0:06, by experiment. 


Fic. 8. 


The rotor has 120 slots and two bars per slot, therefore 
40 turns per phase, and a winding per pole. 


l, 2420 mm. 
lia =з la = 300 mm....U,, = U= 100 MM....L,, + 2, =0 0239w. 


- = 120 mm. ... U,, = 200 mm.... 2, = 0:0148. 
Жы Ua +Z, 0:038Tw. 


А = +0:42 from experiment. 
The reactance of the end coils of one phase of the rotor, 
reduced in terms of the stator, thus becomes 


$ 2 
=, —0-0387 x ( 1:840; 


Then the ratio m=2- Zan represents the diminution due the part b does not take part in the mutual induction, reduced 


to the stator 
| 276N2 
2^, = 0:01 195 (чо. = 0-57. 


Consider now that one of the rotor phases is placed opposite 
to a stator phase, and also that the number of rotor turns per 
phase is the same as for the stator, w, = 276. The winding of 
the stator being per consequent poles, and that of the rotor, 
per pole, we have 


. . a 
"Ix ex VOX то x 0°46(log P^ +А,) 


Ts 1, n7 рх10* U a 
2 
12:5 xex3x (2) о]. 
lL х0:46( log —' + A, 
рх 105 X X (logy + | 
12-5 x cx 9 x (а, ЩА 
‚ хостон ( P xx 046 (log т + Ar) 
12:5 x ex2 xw? 2! А 
о ое | 26 Tz, 
px 108 x lx 046108 ү" + 2 b 
— 575 xcxi? (4. 21, | ( ‚ 21, ) 
aaa d! 51. (log E + Ay) +0751, (log gt + Ан 


+ 21,. (log а + A.) 4 21, (log x + An) | + а'„. 


For our motor the mean dimensions are as follows :— 


, =550 mm. 
[..=8330 mm.; U,,—500mm. (Fig. 7.) 
1,-220mm.; U,-380mm. (Fig. 8.) 


The estimation of the periphery U,, for this motor ів 
approximate, since the stator coils are rectangular and of 
wires, and the rotor wiuding ie a bar, wave winding ; however, 
a small mistake in this term does not have a great effect, since 
it acts on a logarithmic term. | 

We find then 


и 2x 550 a. } 
2 ое" 1-5 x 33 (log 550 4- 0:06 
9; 


9 x 550 550 
| | 042) 222(1 К. ) 
+0:75 x 33( log po +042) + og е —+ 006 
2 x 550 ) е 
9:99 42 \ + 0:57 = 6-39. 
+ (log 330 +0 Ji + 9w 


| It follows that 


7,, = 2(z, + 0,4) ии = 10°45 — 6:39 = 4 Оби. 

T 4:06 

LE с ама) ҮЧ 
2+7: 9989418141 
For the part subjected to mutual induction the coefficient 

6:39— 0°57 
=2 =a : -z SU". 
А Zi A. 5225-057 ^9 

In the cases (1) and (2) where the end connections are 
similar, we have : 

5°75 хех?! (1 21, ( 2l, | 
where w,=,; 

5-75 жехи, 1 [. 21 91, 
e 2a (log = +A) + 4L. (log ty + А) | 
where w,=w, and w,=2w,. 

For A, the mean value for the stator and the rotor can be 
taken. If the rotor of the 175 Н.Р. motor had a winding рег 
conseqnent poles, like the stator, with А = 0:06 we would have 

, 7420 mm, 
4,5300mm.; U,,2120 mm.; z,,200323w. 
4,1290 mm. ; U,,-200mm.; x =0:0097и. 


х, +2 =0-0419и. 
and reduced іп terms of the stator 2,1, = 1:990. 
For the determination of хи, the dimensions would be 


l, =550 mm. 
4 = 330 mm.; U,,2550 mm. ; 
[„=220 mm.; U,.=330 mm.; which gives 


and the ratio 


/ 
Tar, 11 2 ab — 9 


9 ^ = 
= X II 
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tn na I BUS 216: [4x 38 (og di g +006) 


We can conclude from this, that with a motor of normal 


ixi — 7550 construction and dimensions, which we are considering, the 
9 x 550 relationship is such, that the sum of the reactances of the stator 
+4x22( log 330 +006) | and the rotor and (z,, and z,,), calculated with A,=A,,—0, 


is very nearly equal to the resultant reactance т. 

It follows then that the compensation by negative matual 
induction is sensibly equivalent to the suppression of the 
induction factor A. 

In addition, the positive mutual induction between phases 
of a winding per pole in the case of two phases in series, 
three-phase, will diminish, since owing to their length these 


— 5-6: and х,=9(3.385 1-99) — 5:56 — 5-191. 


Here the ratio ——" _ bns O — 0-965. 
dup + d 5315 


Suppose now the stator and the rotor to be wound рег pole 
with А=0:49, we would have 


l, =680 mm. common lines of force will come under the influence of the 
1„=300 mm.; U,,=185 mm.; 2,.+%,,=1:20w. end connections of the other winding. 
1,.=380 mm.; U, = 250 mm. ; x = 2.4810. 


Za = 8:681. 
| and 7,,,=1°84w. 
For the determination of z,, ıı the dimensions would be 
1, 2550 mm. ; 
1. = 300 mm.; U,,2520 mm,, 
l,,2250mm.; О,. = 330 mm., which gives 


_ 515 x 51-5х 276? | 2x 550. (ло 
тап TOR 2x 30 (log = == + 0-42) 


ELECTRICITY AND GAS IN MANCHESTER. 


At the suggestion of the chairman of the Electricity Com- 
mittee of the Manchester Corporation, the chief officials of the 
electricity and gas departments met some months ago to соп- 
sider carefully the relationship existing between the two depart- 
ments. Their report has now been issued, and we give below 
certain extracts from it. 


The prices charged by each of the respective committees were con- 
sidered at some length, with specific reference to the allegation that 
supplies were sometimes furnished below cost. We came to the con- 
clusion that no arbitrary ruling could be laid down, as so much 
depended upon the conditions of supply and upon the different factors 
entering into each individual case. Further, we were convinced that 
all the prices of each department were fixed on recognised principles 

We are unanimously of the opinion that no useful purpose can he 
served by one department criticising the other; and that if further 
criticism were desirable, nothing valid could be urged as to methods 
of working without a prolonged special study of the problems facing 
each department. Аз the situation presents itself to us, it is simply 
that the City Council has entrusted to the two committees certam 


А т 3:94 
аг = = = 0:59. 
The ratio D 3:59 | 


Let us check finally the case of the stator wound per pole 
A = 0'42 with rotor wound per consequent poles and À.— 0:06; 
ay = 9:680 
g,-199w 


j —550 шш amounts of capital outlay, and that the City Council exacts from 
a : U. =520 each committee annual sums in aid of rates. Such being the case. the 
l,,=300mm. ...... ame oan question arises, on what common basis can a fair comparison be made? 
[„=250 ша. ...... U,.= 300 mm., The outlay on permanent works (disregarding floating stocks) 
575 x 51.5 x 216 (1.5 30 (1 2 x 550 0-06 should form the first line of comparison. Allowance has then to be 
then а= — 4x10" B ^ ( og 590 Т made for the difference in the economic status of the departments. 
m Owing to the gas department having been established many year 
dus 9х 55 Е longer than the electricity department, it has had time and opportu- 
+075 x 30( log ~ 520 +0 12) nity to free a much г. proportion of its assets from debt than iè 
9 x 550 К the case with the latter department. | 
+2% 25 (tog 4722Y 4006 \ From a comparison of the capital expenditure of the two depart- 
330 / ments it appears that that of the gas department із £2.851,184 and 
9 x 550 +) of the electricity department £2,678,629. During the year the 
+2x 25( log. — +042) +06. former department has contributed £46,500 and the latter £15,000 in 
380 aid of rates, i.e., the percentage of rate aid to capital in the two cases 
=6:2406=6°8,, is 0-67 and 0-56 of the per cent. respectively. Allowing for the a 
. — ns Fee _454__„ ability of future gas contributions to rate aid being £50,000 (the 
whence z,,—2x 5:67 – 6 8—4 540, and a pu = 5.670 50. | normal figure сеш, years past), the gas percentage would be 
To sum up -— ы. raised from 0-67 to 0-79, ог £22,700, an excess over the electricity 


figure of £7,700, or 0-23 per cent. On the electricity capital this 


| т. difference of percentage represents £6,160. This deficiency is explained 

Tatler) Tar | T, + pı | iN a supplementary report signed by the electricity officials alone. 
————— Mu сыны, Dine pe i It may be permissible to call attention to the attitude of Parlia- 
1. Stator per consequent poles (А, = 0 06) | : ment in regard to rate aid. In dealing with certain gas bills, Parlia- 
Rotor per pole (Аи 20742) 5225 | 406 | ОТ mentary committees have laid down the condition that a maximum 
2. Stator per consequent poles (А, =0`06) 5:575 | 5:19 0:965 of only 1 per cent. on the outstanding mortgage debt should be paid 


Rotor per consequent poles (Аз = 0706) 


over in aid of rates. In the case of the Glasgow Gas Consolidation 


3 Stator per pole | (A; =0°42) Bill before a House of Commons commitee this year, the gas under 
Rotor per pole (А, =0'42) | 558 | 32; 059 taking was precluded from carrying any balance of profit to the credit 
4, Stator per pole (4,20:42) , 5°67 4:54 0-80 of the Corporation for general purposes; in fact, the committee 


Rotor per consequent poles (Аи 20706) | specifically said that Glasgow ought to balance income and ex pendt- 


ture, and so supply at cost. lt is quite clear, ther, that it Man 
chester were now establishing its gas and electricity ш dertakings n 
option would be given by Parliament as to the extent to which pront 
could be devoted to rate aid. Equally clear is it that Parliament 
considers the benefit, if any, to accrue to the ratepayers must be eal- 
culated on the outstanding mortgage debt as being the only tro 
mesure of the ratepayers’ risk. 

Applying the principle laid down by Parliament to the Manchester 
gas and electricity undertakings, the position in regard to rate aid 


! 


The table shows that the compensation is almost negligible 
when stator and rotor are wound per consequent poles (where 
A 0), whilst it is very important when they are both wound 
per pole. The compensation has an intermediate value for a 
mixed winding. 

By calcula:ing the value of 2,,+2,, for А, = А =0 in the 
four cases considered it 13 found 


1. х. + %a =F 18. would be as follows :— Р 
2. G1 830. Morigage debt, ад ut Amount © 
-. al х зб уз Магеһ 31, 1910. rate aid. 
Е ' а £1,212,685 ............ #12127 
4. Ly ба = 1 8310. T" s; ; 


Бесс аа 1,970,112 ......... 1901 


J/ 
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Leaving altogether the questions of rate aid and financial compari- 
sons, we have considered how best to deal in the future with gas and 
electricity supplies for new colonies or estates where both supplies are 
demanded, such гз has been the case (at Burnage, Chorltonville, &c. 
As the ratepayers have a right to demand either or both supplies, 
provided an adequate return 18 assured to the Corporation on the 
necessary capital, it is held that the electricity department should 
continue exercising its powers of requiring an annual gross revenue of 
20 per cent. on capital outlay on mains, and that the gas department 
should also demand a corresponding retum. In the event of no 
adequate return being forthcoming for both departments from sup- 
plies to such estates, and failing a satisfactory arrangement between 
the departments themselves, it is suggested that such cases should be 
referred to à standing joint committee 
composed of representatives of each - 
committee and, say, of the Finance 


Committee. The joint committee would Oil Switch. 
not deal with all supply applications, but 
only with those of the nature before 
mentioned. A committee so consti- 
Pilot Lamp. 


tuted would necessarily consider the 
interests of the Corporation as a 
whole rather than those of either 
department. 

]n conclusion, we desire to say that 
we are unanimously in agreement with 
Parliamentary practice as to the mort- 
gage debt being taken as the basis upon 
which rate aid should be computed, 
and the adoption of that basis by the 
two departments would remove all 
grounds for criticism in the future. 

Supplementary Report by Electricity 
Officials.—The electricity contribution 
in aid of rates, after allowing for "'frec" capital, apparently 
still falls short of the gas contribution. "Taking the year 1910-11, the 
shortage is £2,946 ; had the gas contribution been at the normal 
figure of £50,000, the deficiency would have Leen £6,160. As the gas 
contribution, judging from the experience of recent years, will prob- 
ably remain at £50,000, and as the electricity contribution will at 
some time in the ncar future probably increase, the apparent shortage 
is in a fair way to disappear. But without waiting for that time 
there is already ample justification for the difference in the contribu- 
tion. This will be evident when it is remembered that à sum of 
approximately £1,000,000 раз been sunk by the Electricity Committee 
in meeting traction requirements, and tliat by arrangement between 
the Tramways and Electricity Committees approved by the City 
Council, а price of 14. per unit is charged, representing cost only, thus 
precluding the earning of profit on that capital for handing over to 
the rates. Obviously, if the price to the Tramways Committee were 
increased, that committee would have its revenue reduced, and 
would be in а worse position for contributing to the rates. Moreover, 
such a step would be totally contrary to the spirit in which the Tram- 
ways and Electricity Committees and the City Council regarded the 
question of supply at the outset, which was that one committee should 
not make a profit out of the other. The validity of th's has up to the 
present time been unquestioned. 


GENERATOR. 


turp Cat!e: 


To Earth. 


THE PREVENTION OF ACCIDENTS IN MINES 
(THE FISHER SYSTEM). 


Ав а precautionary measure against accidental shock it is usual 
to earth the metallic casings of motors, switches and cables in 
mining, colliery and industrial installations. Unless the system of 
earth connections is carefully made a break may occur in the earth- 
ing circuit. This, of course, has no immediate effect on the working 
of the plant, and a fceling of false security is engendered, whilst it 
may become possible for men to receive shocks, with disastrous 
results. The Fisher system has been introduced by Messrs. W. T. 
Glover & Co. with the object of removing this undoubted disad- 
vantage from earthed systems of distribution. The Company has 
recently issued details of the system, and the following description 
applics to apparatus for three-phase circuits; modifications can, 
however, Бо introduced for direct-current working. | 

In connection with this system there are provided a gate end box 
Comprising a solenoid-operated three-pole oil switch having auto- 
matic no-voltage release and overload release with variable time 
limit; an overload earth-circuit. relay switch in series with the 
solenoid holding m the main switch is also included. In addition 
there are provided a signal lamp and shutter device to indicate 


Solonold for Operating | 


Earth Cirouit Relcy. 


whether the pressure is (1) “ off " the main supply cable, (2) “оп "' 
as far as the gate end box, (3) “on” the trailing cable and right 
through to the motor. АП these parts are enclosed in а specially 
cased iron box (see Fig. 2), which has suitable glands with armour 
clamp for the entry of the main three-core cable, and also a specially 
designed socket for the entry and inter-locking of the trailing cable 
plug. The trailing cable comprises a three-core rubber-insulated 
bitumen-sheathed cable, which can be enclosed with metallic, 
leather or cord protection, according to the working conditions. 
Beside the three main conductors there are two other conductors 
forming part of the subsidiary circuit, which will be referred to later. 
' These additional conductors are laid up with the main cable, so that 
any damage or breakdown of the latter will interrupt the subsidiary 


&witoh intertocked ‘vith r:v1fc? 
opening Gate End Switch. 


Ж 
[© 


Starting. 
Running. 


J ~8witch for operating зо con- 
. structed that К cannot be 
left in starting positicn. 


This contact normally closed bu* отон. 
opened with excess current 


throu7h either overload с21, 


Pilot Wire. 


ЧЕ an 
"mmm ede, 
wn Cea Trailing AR N 


This cortact normally closed but 


ERL ed with fault current through 
Cate Епа Switch. opan y | 
Е | 

~ arth Circuit Relay These terminais ccnnectcJ 


`~, 
Connection to Switch Caso. to metal frame of motor 


Fiu. 1. —DraGRAM OF FISHER SYSTEM APPLIED TO THREE-PHASE DISTRIBUTION, 


circuit. Leakage from an incipient fault on the cable cores, if picked 
up by one of the subsidiary conductors, will increase the earth cur- 
rent in the latter, and thereby open the relay switch. Interruption 
of the subsidiary circuit follows, and immediately the main switch 
is also opened. 

The equipment is completed by suitable plugs for connecting the 
trailing cable into the gate end box and motor respectively. The 
gate end box plug is interlocked with the operating handle of the 
gate end switch, so that the plug can only be withdrawn when the 
switch is in the off position. Similarly, the motor plug is inter- 
locked with the socket on the motor and the subsidiary circuit switch. 
This latter is used for the remote control of the gato end switch by 
the men at the working end of the trailing cable. The diagram 
Fig. 1 shows the connections between the earth wire, pilot wire and 
the solenoid operating the gate end switch. All these are in elec- 
trical series, and form a subsidiary circuit for the purpose of opening 


Fic. 2.—GENERAL VIEW OF FISHER APPARATUS AND CABLE PLUG. 


the gate end switch immediately upon any interruption of supply 
from the passage of excessive current due to faulty cunditions. The 
scheme of connections prevents the supply being renewed until the 
continuity of the earthing circuit has been remadc. 

. Before current can pass from the gate end switch to the motor, 
both plugs, which are, of course, interlocked with the gate end 
switch of the remote contro] switch on the motor, must be inserted. 
When this has been done the operating handle of the gate end switch 
can be moved into the on position, and the subsidiary circuit is 
completed through the solenoid, which closes the switch in the main 
supply circuit. It should be noted that the operating switch is 
constructed on the free handle principle, so that the main circuit 
cannot be kept closed under fault conditions. The remote control 


Е 


1078 THE ELECTRICIAN, OCTOBER 7, 1910. 


switch is closed by the insertion of the plug in the socket on the 
motor. The scheme of connections affords complete protection, 
in that the gate end switch is automatically tripped when any one 
of the following contingencies arise: (1) Accidental or intentional 
removal of either plug, or breakage of earth or pilot wires in the 
subsidiary circuit ; (2) breakdown of insulation resulting in earthing 
or short-circuiting the main cores of the trailing cable, motor wind- 
ings or other live parts in connection with them ; (3) accident to the 
coal cutter or other apparatus, necessitating immediate interruption 
of the circuit; (4) constant overload, which is guarded against by 
the variable time limit (this admits passage of heavy starting cur- 
rents, but protects the circuit against persistent overloading) ; (5) 
interruption of supply from the power house, which causes the 
solenoid to act аз a no-volt coil; (6) leakage from an incipient fault 
of the subsidiary circuit operating the earth circuit relay switch. 

The Fisher apparatus has the initial advantage of being portable. 
It also appears to meet the possible objection of colliery managers 
to the use of automatic apparatus in the workings. It will be 
gathered from the foregoing description that the whole of the pro- 
tection apparatus is enclosed in a cast-iron case, and, consequently, 
is beyond the reach of inquisitive or vindictive workmen. The 
construction also provides adequately for efficient insulation, so 
that the apparatus is comparable with the standard appearance of 
the oil-insulated switchgear as now regularly used in mines. 


———<——-—_ 


SCALES OF ELECTRICAL INSTRUMENTS. 


m 


It is well recognised that the utility of a direct-reading instrument 
is closely connected with the character of the scale, crowded divisions 
at one end and an open scale at the other being often far from 


oy 
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Per cent, of meximum scale reading. 
Fia, 1.—CuURVE SHOWING THE SCALE DISTRIBUTION ON MODERN MOVING 
IRON GRAVITY CONTROLLED AMMETERS. 


convenient, For direct-current work it has long been conceded that 
the moving coil instrument 1s the most perfect type built, possessing 
as it does а scale which 1s absolutely evenly divided combined with a 
very good accuracy. For alternating work, however, no such in- 
strument has been available, the nearest practical approach hitherto 
having been the induction type of instrument, which is debarred 
from use in most cases owing to its comparatively heavy cost. 

The British Westinghouse Electric & Mfg. Co. have now produced 
an alternating-current instrument which not only possesses a scale 
almost identical with a moving coil instrument, but which is at the 
same time as cheap as any instrument on the market. The type 
“SB.” as this instrument is called, is of the well-known moving 
iron pattern, differing but slightly in construction from the many 
mstruments of this class. The exceptional scale is obtained. by 
means of a specially shaped armature, which, we understand, is the 
result of exhaustive experiments lasting over several months. 

To illustrate clearly the improvement introduced by this scale, 
the makers have sent us curves showing the relation between seale 
length and seale reading for this and other instruments, as reproduced 
in Fig. 1. Obviously a perfectly evenly divided seale will have a 
straight line curve, and the further the curve departs from this line 
the more important is the division of the scale. The curve for the 
“В " instrument is shown as a heavy line, and is seen to depart from 
the straight line much less than the other curves obtained from the 


scales of moving iron instruments, made by the leading makers both | 
in England and on the Continent. Moreover, it should be observed = 
that the Westinghouse curve is practically a straight line aboye 


parison is afforded by the dotted eurye, which is that of a modem 


"n 


=- -- 


10 per cent. scale marking. А further and most interesting com- 


high-class induction ammeter. 

When it is remembered that the instrament under consideration 
is suitable alike for alternating current or direct current (and this 
without special calibration), the cheaper cost of the moving imn 
instrument should cause it to be a formidable rival of the moving 
coil instrument. We understand that the instrument has an 


WESTINGHOUSE А.С. AMMETER. 


unusually light movement and a, very -high moving force, which, 
combined with first-class workmanship, should give a close accuracy 
and permanency of calibration: Fig. 2 illustrates one of these 
ammeters. 


HAMPSTEAD ELECTRICAL EXHIBITION. 


An interesting exhibition of domestic electrical appliances, whieh 
has been organised by the Electricity Department of the Hampstead 
Corporation, was opened on Tuesday last by the Mayor (Mr. Emest 
Todd). This exhibition is being held at the Public Baths, Finchley- 
road, N.W., and will remain open until to-morrow. The exhibitors 
include several local contractors; for instance, Mr, E. Rivers-Smith, 
who is showing Ediswan and Bastian cooking and heating apparatus; 
the Premier Electrical Co., who are showing heating and cooking 
apparatus, Venetian glass shades, electrical fittings and Premeleo 
metal filament lamps; Mr. E. G. Kellond, who is showing heating and 
cooking apparatus and wooden electric light fittings; Messrs. Troy 
& Co. who are showing. Horvath. “ Maseot” “ Metaflect ” and 
“ Solar" shop window reflector lamps; and Messrs, Roper & 
Co., who have a special display of Ще“ Archer " heating and 
cooking apparatus. Other exhibitors, whose sphere of action is 
rather more than purely local, include Messrs. Siemens Bros, & Со. and 
Siemens Bros. Dynamo Works who are showing examples of the 
O.S. wiring system, as well as “Tantalum” and * Onewatt” lamps, 
fittings, heating and cooking apparatus and “ Zed™ fuses; Messrs. 
Purcell & Nobbs, on whose stand are fresh air électri heaters, * Еее 
troyl " heaters, hot plates, irons and curlers; Messrs; Rashlet 
who have a special display and demonstration of heating and eook- 
ing apparatus; and the Berry Construction Co., who are showing 
“ Tricity ” cookers and cooking ranges. The Hampstead Corpore 
tion Electricity Department have an exhibition of joint boxes shows — 
ing the various methods of connecting houses to the supply mains, 
while there is also a bureau at which full information regarding 
electricity supply in the district may be obtained. 


nT 
—=—— ' 


Electricity Supply at Bergen,—According to * The Times | 
Engineering Supplement,” the generating station at Berge. 
Norway, which contains steam-driven sets, is being replaces 
by a new station. This station 18 designed to accommodate 
machinery capable of developing 35,000 H.P., which 5 10 € 
obtained from water-power. The work involves tie M 
ing of a water tunnel which will exceed 2 miles in length, 47 
which, it is expected, will take 25 years to complete. Mie 
station is being erected at Samnanger, to the east oo 
and will generate current at 7,500 volts, which will be. 
formed to 40,000 volts for transmission to Bergens 
pated that the undertaking will be finished di 
that the cost will be about £200,000. я 
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COMMERCIAL AND INDUSTRIAL NOTES. 


OSRAM PUBLICITY. | transmission and erection, and the white groundwork will be a 
| special translueent glass only з in. thick ; this glass has satisfactorily 
The publication department of the General Electric Co. has , stood a pressure test of 600 lb. per square inch without breaking. 
embarked upon a vigorous campaign for assisting electrical con- | The hours are indicated by 12 distinctive marks instead of the usual 
tractors and central station engineers in making the Osram lamp | Roman characters, and each measures 3 ft. by 1 ft. 6in. Each of 
even more popular than it is already. We have received a budget of | the minute marks is separated by a distance of 1 ft. 2 in. so that the 
Osram literature from the General Electric Co., which indicates | actual circumference of the clock face at the minute line is 70 ft. 
that the advertising department has gone very carefully into the The clock is electrically operated on the waiting train movement 
problem, and has practically covered the entire ground from the | system introduced by Messrs. Gent & Co., of Leicester, some years 
direct appeal to the public eye by large posters to the more personal | ago. The movement is such that the hands do not jump forward in 
solicitation of the picture postcard. Accompanying the coloured | half-minute impulses, but have a practically continuous motion. 
literature is a tastefully prepared booklet which generally points out | The waiting train movement is a reciprocating slow-speed motor 
the chief technical features of the Osram lamp, and also illustrates a 
few of the important buildings in which it is used. This particular 
item is worthy of acceptance by any householder, and if judiciously 
distributed by the electrical contractor should not fail to excite 
interest. At the same time, the contractor and central station 
engineer can affix to his letter paper tiny coloured labels which 
emphasise the economical properties of the Osram lamp and help to 
keep its merits well to the front. To that class of the public which 
is more technically inclined the company offers а squared paper 
diagram upon which a 50 c.p. Osram lamp is compared with a 65 c.p. 
Block Light mantle over a period of 500 hours. The cost of the two 
luminants is compared, and also the respective candle-powers. This 
is an interesting piece of literature and clearly shows how the candle- 
power of the Osram lamp is meintained throughout its life. 


ILLUSTRATION SHOWING C'oM- 
PARATIVE SIZE OF HANDS AND | 
А Man. MECHANISM ОЕ ELECTRIC CLOCK, 


| which rotates the hands only. The time keeping is effected by a 
time transmitter, which brings the waiting train movement under 
control every half-minute. The makers claim as a special advantage 
of this system that the time-keeping element of the clock is entirely 
independent of the hand-driving element. Опе of the principal 
features of this arrangement is that the effect of the weather cannot 
react on the time-keeping. The time transmitter will be connected 
enrough the G.P.O. wires to Greenwich, and will therefore auto- 
matically indicate Greenwich mean time. 

The dials of this clock will be electrically illuminated, and the 
lamps will be lighted and extinguished by an automatically adjustable 
time switch. This apparatus alters the times of lighting and 
extinguishing to suit the seasons, and it also makes an adjustment 
of the error due to leap year. The accompanying illustrations give 
some idea of the size of the clock and also the construction of the 
waiting train movement. 

The whole of this important work has been carried out by Messrs, 
Gent & Co. 


REDUCED View or Озклм POSTER. 


The Osram poster will already be familiar to our readers, as it has 
been displayed for some time now on the public hoardings in London 
and the larger provincial centres. It is an attractive multi-coloured 
production and should impress the name of the lamp upon the mind 
of the general public. A reproduction of this poster is given here- 
with. 


——— — 


0.5. WIRING. 


We have referred from time to time to the O.S. wiring system and 
the advantages which it possesses over ordinary conduit and 
casing. particularly for surface work in private houses, ships, &c. 
We understand from Messrs. Siemens Brothers & Co. that the demand 
for Stannos wires, which form a portion of the O.S. wiring system, 
has exceeded their anticipations during the past year, and further 
that this demand is continuing to increase. The company is very 
anxious to give as wide publicity as possible to Stannos wiring, and 
has recently revised its catalogue and prepared a quantity of useful 
publicity literature. We are asked to specially call attention to the 
fact that the prices for Stannos wires have been considerably 
reduced, while the high quality of insulation and finished appearance 
of the covering is maintained. Stannos wires are now available in 
seven sizes from 1/18 to 7/10, either with ordinary or heavy sheath- 
ing. The former is employed for sizes up to 7/20, and the latter for 
all other sizes. The introduction of the larger sizes of Stannos makes 
its use possible for wiring to motors and the feeders of lighting 


а EE 


A LARGE ELECTRIC CLOCK. 


The Royal Liver Insurance Co. has erected enormous new offices 
оп the Mersey side at Liverpool. The building rivals in dimensions 
and height the largest New York sky-scrapers, and reduces the 
neighbouring structures to insignificant proportions. Surmounting 
the building is a tower, into the four sides of which is being fitted 
what is claimed to be the largest electric clock in the world. Each 
dia] measures 25 ft. in diameter, and the minute hands are 14 ft. long 
and 3 ft. across at the widest part. This nearly approaches the 
figures of the hands of Big Ben, the latter being some 16 ft. in length. 
Each hand is of copper with 9 in. gunmetal ribs, specially dimensioned 
to withstand the varying wind pressures of such an exposed position. 

The dials are cast in several pieces, to facilitate manufacture, 
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installations. It is now possible to carry out an *'all-Stannoa" job 
instead of a mixture of Stannos and tubing as was formerly necessary 
on large installations. 

It will be remembered that Stannos wire, by reason of its tinned 
copper sheathing, can be used for concentric wiring. To facilitate 
this class of work 
a special line of 
continuity fixtures 
and other acces- 
sories, including 
double-wound 
transformers and 
low-voltage 1-watt 
lamps, have been 
introduced. Atten- 
tion has also been 
paid by Messrs. 
Siemens to the ques- 
tion of cheapening 
the cost of house 
services, and for this 


straining cleats. There is no necessity to cut the wires, and the 
ceiling rose is held securely in position by only one screw. Similarly, 
there is a saving of the loops of cable which it is necessary to tum in 
and out of the usual ceiling rose. Not the least important item is the 
The difference between the V.B, 


economy in time and labour. 


O-S. WIRING SYSTEM 


purpose they Fave 
introduced a Stan- 
nos house service 
box by means of 
which a row ot con- 
tiguous houses can 
be supplied. The 
box will take alow- 
tension concentric 
service cable up to 
0-05 sq. in. and out- 
going Stannos 
mains up to 7/16. 
The latter can be run along the front of the houses and branch off to 
smaller Stannos wires by special watertight tee-joint boxes. In- 
cluded in the O.S. wiring catalogue are details of a line of Stannos 
fuse boards fitted with Siemens Zed fuses. 

The catalogue has been written in a style which is readily under- 
standable by the ordinary wiring contractor, and should assist him 
in introducing Stanvos, more particularly to the householder. 

With the idea of further exciting interest in the O.S. wiring 
system, Messrs. Siemens have issued a lithographed showcard, which 
every wiring contractor should immediately apply for and put up in a 
prominent position in his showroom. А reduced reproduction of 
this card is given herewith, and it vill serve to illustrate its general 
suitability to the subject. 


ёзъ ‘Look атту Electric Wiring! 
0 У F- Quickly fitted-nothing spoiled - so neat. 


REDUCED ILLUSTRATION ОР O.S. WIRING 
Suow-CARD. 


V.B. CLEAT CEILING ROSES. 


Messrs. Loxley & Co., electrical engineers, Leeds, introduced about 
12 months ago a type of ceiling rose which dispenses with a quantity 


V.B. CELING ROSE, ILLUSTRATING MINIMUM OF PARTS. 


of the material usually employed in fixing this particular accessory 
for surface wiring. The ceiling гове dispenses with the necessity for 
the usual wood block, it does away with jointing, looping in, and 


PARTS REQUIRED FOR ORDINARY CEILING ROSE, FOR SURFACE WIRISCe 


ceiling rose and the old pattern can best be shown by means of 


comparative illustrations. These are reproduced herewith and speak 
for themselves. 


NEW TRADE LITERATURE. 

House Service Cut-Outs.— A leaflet recently issued by the Edison 
& Swan Co. deals with an improved form of service cut-out. The 
base is of vitreous porcelain fixed in an asbestos lined cast-iron case. 
The cover is provided with a small inspection window, and all live 
metal parts are carefully shielded to reduce the risk of arcing to 
a minimum. Insulating bushes are provided, and the cis? can be 
sealed in the usual manner. А complete range of standard fuses for 
motor and house service work is now made in this type with Jin, 
4 in., and 6 in. break, according to the amount of current carried. 

Dowsing Radiators.—The Dowsing Radiant Heat Со. directs 
special attention in the issue of its 1910.11 list to a considerable 
reduction in the price of luminous radiators. The standard of 
excellence in design and construction appears to be well maintained, 
and the revised prices should tend to materially increase the sale 
of these well-known radiators. Included in the list is a special 
description of the * solarium ` or electric sun bath, which may be 
obtained in sizes for domestic use and also for medical institutes 
hospitals, sanatoriums, hydropathic establishments, &c. 

Crompton D.C. Motors.—The latest list, D.26. of Crompton 
enclosed d.c. motors and dynamos contains a complete specification 
of the machines manufactured by the company. which range m 
output from 2 to 125 в.н.р. The list is uniform with the company 
other publications. lt has been carefully compiled and the matter 
classified іп a useful and convenient manner. The list also contains 
full range of prices of motors, pulleys, flywheels, foundation ng 
starters and regulators. | 

The A.E.G., Berlin, have just issued four catalogues which 
respectively describe their products in the way of ironclad switeh- 
gear for medium voltages, the Тит system of automatic voltage 
regulation, a special charging switchboard for electric automobiles 
and the applications of various types of meters. 

Pulley-Blocks.— Messrs. Herbert Morris & Bastert (Ltd.). Lough: 
borough, are issuing a booklet which describes fully their Н.М.В, 
worm gear pulley-block. This is made in stock sizes to lift loads 
from 1 ton to 60 tons. The block is chain-driven. and from the 
illustrations depicting its practical application appears to be very ? 
useful and handy device. The booklet will be sent to interested 
engineers immediately on request. , 

Instruments.— The Walsall Electrical Co. is now issuing a list which 
describes and prices a line of d.c. and a.c. instruments for switch" 
board, testing and portable use. А noticeable item in the catalogue 
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is an inexpensive form of portable voltmeter and ammeter. Both of 
these instruments are of the moving coil type, and the latter is a 
central zero instrument. 

Cryseleo Lamps.—The story of the manufacture of the Cryselco 
carbon and metal lamps is well told by a hypothetical personage 
** Chris Elco ” in a booklet entitled ** Light Notes on a Light Subject." 
This is being issued by Сгузеео Limited, Kempston Works, Bedford. 
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Свузетсо Works. THe Сомтвог, Коом, 


The reading matter of the booklet is couched in terms readily 
understandable by the average layman, and constitutes an interesting 
account of electric lamp manufacture. The illustrations are 
accompanied by line diagrams which clearly explain the processes of 
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CrysELco Works. Ture Pump Room. 


manufacture. In addition to the story of the Cryselco lamp there 
are numerous illustrations of the standard patterns of both metal 
and carbon lamps. The booklet is a creditable production and should 
materially assist Cryselco sales. 


Protection against Short-Circuit Dangers on High-Tension 
Networks.—In a recent issue of the “ Atti " della Associazione 
Elettrotecnica Italiana, Mr. Fano described the arrangement 
used for this purpose by the Neapolitan Supply Co., whose 
network includes 25 miles of cable and 371 miles of overhead 
work, the supply being three phase at a pressure of 5,000 volts, 
and a frequency of 42. It was recognised that the most 
efficacious means of protection against short circuits was to 
connect continuously all the insulating apparatus in the 
station and all the insulators on the line. The neutral points of 
all the transformer secondaries as well as the lead covering of 
the cables are also connected up in the same way. When a 
current flows through this circuit a signal is given at the 
generating station or sub-station, and is immediately followed 
by the cutting out of the damaged section. The operation of 
this arrangement is based on the difference in strength between 
the normal and short circuit currents in the return circuit. ' 


LEGAL INTELLIGENCE. 


— ado 


Eck v. Union-Castle Mail Steamship Co. (Ltd.) 


An interesting case came before Judge Rentoul in the City of London 
Court on Thursday last week, when Mr. H. Justus Eck (of the Union 
Electric Co.) sought to recover £4. 12s. 2d. from the Union-Castle Mail 
Steamship Co., who charged him that sum for extra accommodation on 
their intermediate liner the ‘‘ Avondale Castle.” 

Mr. Eck, with his wife and daughter, went to Capetown in August last 
year in а Union-Castle boat, travelling first class, They returned in 
December, paying £56 for accommodation. 

The evidence was to the effect that when they had been at sea some 
days Mrs. and Miss Eck could not occupy their cabin any longer because 
of the complete absence of ventilation. Counsel for plaintiff said that 
the company, in one of their booklets, stated that “а complete system of 
ventilation had been adopted, and that electricity was brought to bear 
on the cabins, saloons, &c., by the adoption of a large number of electric 
fans." There was (counsel said) no fan in Mrs. ЕсК’з cabin, and Mr. Eck 
had to pay £4. 12s. 2d. to enable her to occupy a cabin where she could 
have the accommodation she needed. ` He contended that the company 
had been guilty of a breach of contract and misrepresentation. "The 
cabin without a fan was quite intolerable. The porthole of the cabin 
could not be kept open because of the Trade winds. | 

On behalf of the company it was urged that they did not guarantee that 
every cabin would have an electric fan in it. The case was of the greatest 
importance to all steamship companies, as actions might be brought 
against them broadcast. 

Judge RENTOUL said he thought anybody reading the booklet would 
think the cabins had electric fans in them, and Mrs. Eck's cabin had not. 
If there had been a fan in her cabin, no matter how badly ventilated it 
was, the company would not have been liable.’ If fans had been provided 
and they had gone wrong there would have been no case. Не must, in 
the cireumstances, find for Mr. Eck, with costs. 

Leave to appeal was refused. 


Torquay Tramways Arbitration. 


Mr Archibald Read has now given his award in the arbitration between 
Torquay Corporation and the Torquay Tramways Co. to decide whether 
the Corporation have unreasonably withheld their consent to the adop- 
tion by the company of the overhead system of traction on the Torbay- 
road, in lieu of the present surface contact system, and! whether the 
Corporation have an absolute veto in the matter, 

In the award (which is in the form of a special case for the opinion of 
the Court, owing to the contention of the Corporation that he had no 
jurisdiction), the arbitrator states that he disagrees with the statement 
of the Corporation's counsel that the Corporation's right of option as to 
the system to be used on the Torbay-road was given as a consideration 
for the Corporation's waiving its claim for a financial guarantee. "The 
provision in sec. 61 that the consent of any local authority to the exer- 
cise of any powers shall not be unreasonably withheld appeared to applv 
to every case throughout the Act, and therefore to the provision in вес. 58 
that the Torbay-road tramway should not, except with the consent of the 
Corporation, be constructed on the overhead system. Тһе Corporation, 
on June 21, themselves resclved, if negotiations then proceeding proved 
abortive, to refer the matter to arbitration. At a preliminary meeting 
with the arbitrator the Corporation raised no objection as to jurisdic- 
tion. He asked the Court to state whether, if he had not jurisdiction, 
the Corporation had not waived their objection and were therefore now 
debarred from raising it. From the first the Dolter system was most 
unsatisfactory and expensive to work. Оп Мау 2 the Board of Trade 
gave notice that they would not renew their license after Oct. 31 and it 
therefore became necessary to adopt some other system. Не found 
that, as a fact, if the committee's terms had been accepted they would 
have advised the Council to give their consent, ~The noise of the tram- 
ways was increased by the contact of the skates with the studs. He had 
come to the conclusion that there was no reasonable ground for supposing 
that the amenities of Torbay-road would be appreciably affected by the 
overhead system. The electric light would be carried on the tram poles 
of about the same height as the present standards. They would not 
obstruct the view of the bay as they would be on the land side of the 
road, except opposite King's-road gardens, and from the gardens the 
wire could not be seen by persons sitting down as they would look right 
over it, and the number of standards would not be greatly increased. 
The esthetic objection was based more on conservative tradition and a 
natural initial prejuidce than on solid fact. Не thought the majority 
of the Corporation were prepared to consent if they could get their 
price. He found that the '' G. B." system had proved on the whole a 
failure and that the Lorain system would, under the prevailing conditions 
at Torquay, be a doubtful and costly experiment and not likely to gain 
the approval of the Board of Trade. Owing to the discredit attaching 
to all surface contact systems it would be impossible for the company 
to finance those systems, with the result that it must abandon its under- 
taking. The alternative of constructing tramways 4 and 4a on the 
overhead system had never, in fact, been offered to the company, and if 
it had it was impracticable, unreasonable and impossible, having regard 
to the character of the route and the fact that the capital spent on the 
Torbay-road would be sacrificed. There was a statutory duty to main 
tain the Torbay-road route. He had come to his decision without 


1082 


THE ELECTRICIAN, OCTOBER 7, 1910. 


taking into consideration the fact that the company would by a contrary 
decision lose £140,000 capital, although he was of opinion that some 
weight might properly be attached to that. He awarded that the 
Corporation’s consent had been unreasonably withheld and that the 
Corporation pay the company the costs of the arbitration. 


Cruse & Others v. Willans & Robinson. 


At the Manchester Assize Courts on Wednesday Mr. E. Pollock, Official 
Referee, commenced the hearing of this action by Mr. H. Cruse (trading 
ав the Cruse Controllable Superheater Co.) and Messrs. E. Grether & Co. 
against Messrs. Willans & Robinson, of Rugby, for the recovery of a sum 
of £10,000 for alleged breach of contract. Мг. E. M. Pollock, K.C., M.P., 
and Dr. Atkinson appeared for plaintiffs, and defendants were repre- 
sented bv Mr. J. Sankey, K.C., and Mr. Stewart. 

For plaintiffs, it was stated that defendants contracted to manufacture 
for plaintiffs certain superheaters to the plans and specifications of plain- 
tiffs. The plaintiffs alleged that some of the machines were not in accor- 
dance with the terms of the contract, and that in consequence they had 
incurred loss in replacing the superheaters. They also alleged that they 
had lost the benefit of other contracts. | | 

Defendants denicd that any breach of contract had been committed, 
ап 1 affirmed that the machines were made according to the terms of the 
rgecement between the parties. 

Mr. Н. СксѕЕ gave evidence in support of the claim, and was under 
examination the whole of the day. 
upon а report made to him by experts in January, 1909. As toa counter- 
claim in respect of undelivered superheaters, he could not possibly have 
erected them because he had a report that it would be dangerous to do so. 

The case was adjourned. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Littleborough Urban Distriet Council invite applications from 
competent men prepared to act as clerk of works, under the direction 
of their consulting engineers, during the laying of h.t. and l.t. electric 
cables and the installation of h.t. switchgear. Salary 3 guineas рег 
week, Applications to the clerk of the council. Mr. Geo, H. Wild, 
Council Offices, Littleborough, near Manchester, by Monday, Oct. 7. 
See un advertisement. 

Tho Governing Body of the Northampton Polytechnic Institute 
invite applications for the post of laboratory demonstrator in the 
electrical engineering and applied physics department. Applicants 
should be qualified to take charge of heat, photometric and electrical 
engineering laboratories. Commencing salary £100 per annum. 
A junior demonstrator is also required. Commencing salary £80 per 
annum.  Particulars and forms of application (which should be 
returned by Oct. 10) from the principal, Dr. R. Mullineux Walmsley. 
See an advertisement. 

An assistant is wanted in the electrical test-room by the Cambridge 
Scientific Instrument’Co. Ltd., Cambridge. See an advertisement. 

A draughtsman is required, accustomed to the design of c.c. 
motors, dynamos and switchgear. 

A mechanical engineer is required to take charge of steam plant at 
Shoreditch Council's electric power station, Whiston-street, London, 
N.E. Salary, £3 per week, rising to £4, with house, &c. Applica- 
tions to Borough Electrical Engineer by noon, Oct. 12. 


Mr. W. А. Turnbull, chief assistant electrical engineer at York, 
has been appointed resident engineer at the Stoke-upon-Trent 
electricity works, under Mr. С. H. Yeaman, the chief electrical 
engineer of the county borough of Stoke-upon-Trent, which includes 
the works at Burslem, Hanley, Longotn and Stoke. 

Мг L. Romero has been promoted bv Salford Electricity сош- 
mittee to the position of mains engineer at a salary of £180 per year. 
rising by £10 every two years to £230. 

Mr. H. Е. Barnes. of Eccles, has been appointed an assistant 
engineer at Rawtenstall electricity works. 7 

Мг. О. В. Richardson has resigned his appointment as engineer- 
in-charge at Shoreditch (London) Council's Whiston-street station, to 
take up the position of baths superintendent under the same Council. 

Mr. T. M. Nelson, assistant. engineer of Launceston (Tasmania) 
tramways department, has been appointed electrical engineer to 
Christchurch (N.Z.) ‘Tramway "Trust. Mr. Oswald Claudsley 
(London) succeeds Mr. Nelson at Launceston. 

Mr. A. Fraser (Melbourne) has been appointed engineer of the 
Korumburra municipal electricity works. 

Mr. Chas. А. King, A.R.C.S., of Sunderland, has been appointed 
assistant professor of mechanical engineering at the Heriot Watt 
College, Edinburgh. | 


He said he rejected the machines 


Mr. H. W. Mansfield, works foreman at Woolwich electricity works, 
who has been on probation for six months, has had his appointment 
confirmed and his salary fixed at £170, with annual increments. 
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EDUCATIONAL NOTICES. - 


Armstrong College, Newcastle-on-Tyne.— The session commenced 
on Sept. 26.. There are full courses of instruction in mechanical, 
marine, civil and electrical engineering, naval architecture, mining, 
metallurgy, agriculture, pure science, arts and letters Particulars 
from the secretary, Мг. Е. Н. Pruen. M.A., Armstrong College, 
Newocastle-on- Tyne. 

At the meeting of the governors on Monday Dr. В. Spence Watson 
was elected first president under the new constitution, and Sir Hugh 
Bell was elected chairman of the Council. 


Finsbury Technical College.— Attention may be called to the 
forthcoming course of lectures on Indiarubber by Dr. P. Neh. 
rowitz at the above college. The first of a series of six lectures will 
be delivered on Oct. 12 at 7:30 p.m. From the programme sub. 
mitted it is clear the subject will be treated in a distinctly practical 
way and that the field covered is sufliciently wide to be of use to 
all engaged in any of the numerous industries in which indiarubber 
is employed. 


BRITISH NOTES. 


Aberdeen.— By a majority the Electricity committee have decided 


against the adoption of the suggestion of the city electrical engineer 
‚ (Mr. J. Alex. Bell) to introduce a system of giving bonuses to employes 


at the electricity works in order to encourage them to practise 
economy in keeping down the works costs. 

Acton.—By 11 votes to 9 the Council have decided to transfer 
their electricity undertaking to the Metropolitan Electric Supply Co. 
for 42 years, in consideration of the company paying off all the loan 
charges and paying the Council £5.000. £2.500 of which is due when 
a net profit of 64 per cent. is made. Further particulars of the terms 


of the transfer were given in our last issue. p. 1040. 


Aston.— The І.С. Board have sanctioned a loan of £12,515 fur 
additional plant at the electricity generating station and the Alma- 
street sub.station, £450 for site for sub-station in Alma-street. 
£2,250 building and equipment at that station, £4.500 excess expen- 
diture on mains, services, &c., up to March 31 last, and £06,000 to 
defray expenditure on mains from April 1 last. 

Barnstaple.— l'he Council are endeavouring to popularise the use uf 
electricity for lighting. power and domestic purposes, and among 
other steps to be taken it has been decided | 

To appoint а firm, or firms (not exceeding two), who will energetic- 
ally undertake canvassing business, such firm to have exclusive right of 
supplying incandescent lamps to the Council at a rate to be agreed and to 
receive a rebate for current supplied to them in consideration of an effec- 
tive display of clectric light fittings being made. A special committee 
has been empowered to draw up a scale of charges and (subject to the 
approval of the Electric Light committee) to make such terms and arrange- 
ments as the latter committee shall approve and direct. The оће 
appointment of a suitable firm (or firms) has been left to the Electric 
Light committee on the recommendation of the special committer, and 
any firm (or firms) so appointed to be permitted to style themselves 
official electrical repairers and contractors to Barnstaple Corporation. 

Beaconsfleld.—The Uxbridge & District Electric Supply Co. and 

'allender's Cable & Construction Co. have intimated to the Counel 
that they will apply for a provisional electric lighting order. 

Bermondsey (London).—The Council have entered into agreements 
with a number of companies and firms for the supply of electrical 
energy for power, including Abbot's and Yardley's wharves, Crypto 
Electrical Co., &с. | 

Bispham.—A sub-committee has been appointed to superintend 
the erection of the electricity gencrating station in Red Bank.road. 

Brighton.—The Tramways committee recommend the Council to 
appoint a joint sub-committee (of the Tramways. Lighting ai 
General Purposes committees) to consider the question ol the pne 
to be charged for electricity for traction. with power to determine 
the price to be paid by the Tramways to the lighting department 
during the current financial year. | 

The tramways track in Queen's. Park-road, from Elm-grove to 
the Pepper Box, is to be repaired at a cost of £1,540. | 

Brumby and Frodingham.— At a recent meeting of ratepayer i 
was decided by a large majority to adopt electricity for street light- 
ing. | 

Burnley.—Major Pringle inspected the new branch tramway line 
in Briercliffe-road last week. 

Caerphilly.—The Council have accepted the offer of the South 
Wales Electrical Power Distribution Co. for lighting the side streets 
at Aber, Senghenydd and Llanbradach. 
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Сапа! Lighting.—The series of locks on the Caledonian Canal at 
Banavie, known as Neptune's Staircase, is now lighted electrically. 
Current is supplied by the Fort William Electric Light Co. 


Cardiff.—Negotiations are proceeding between the Corporation 
and Llandaff and Dinas Powis Council as to supply of electricity by 
the corporation to a number of houses just outside the borough 
boundary in Whitchurch-road. 


Central London Railway.— А start has been made with the work of 
extending the Central London Railway from the Bank to Liverpool- 
street, a distance of about 500 yards. but the loop at the Liverpool- 
street end will necessitate about 300 yards additional permanent way, 
making the total extension about half a mile. 

The vertical shaft at Liverpool-street has been sunk at the West 
Suburban booking oftice, and the main operations will be conducted from 
that point and will proceed westward towards the Bank. From the new 
station near Broad-strect station access will be given to the G.E. and 
Metropolitan Railways and (bv means of lifts) to the high level platform 
of the L. & N.W. and North London Railways. 

Dundalk.—The L.G. Board have sanctioned a loan of £20,000 for 
municipal electricity works, At the local inquiry strenuous opposi- 
tion was offered by the loca] gas company. 


Electric Are Lamps and Fire Scares.—There appeared in the Halifax 
** Evening Courier,” on the 27th ult., an instructive paragraph on the 
subject of 

FALSE ALARMS OF Етке. — The inhabitants of Greetland and Elland 
were last night alarmed about 10 o'clock by the fire buzzer in West Vale 
sounding its long and dread note of alarm. Мапу people hurried from 
home, anxiously inquiring where the fire was. This morning it was clear 
that there had been a false alarm, and people are now wondering whether 
something can be done to prevent alarms. 

THE ALARM HEARD IN HALIFAX.— Мапу people in Halifax also rushed 
from their houses, for the ominous sounding whistle could be plainly 
heard all over the town. Quite a large crowd hurricd from the Booth 
Town district. One report circulated was that a big mill at the bottom 
of Halev-hill was on fire. | 

The glare in the sky, later found to be from the new electric are lamps 

that have been erected along North Bridge and up New Bank, gave 
credence to the story, 
All this excitement was due ty the new electric lamps of the Jandus 
regenerative flame lamp type lately erected on the bridge. The 
Jandus Company, perfectly naturally, we think, are amused. and 
write: '' In case our gas friends should put this forward as another 
fire of electrical orivin we hasten to publish the correct version. 
Possibly, however, the gas journa!s will find comfort in the thought 
that the sickly green of their high-pressure gas can never be mistaken 
for anything but gas.” 


Electricity in Collieries—The Harton Coal Co. are putting down 
electric power and lighting plant at their Harton, Bent House, Boldon 
St. Hilda and Whitburn collieries. all of which are close to South 
Shields. The whole of the steam plant at the Harton Colliery has 
been superseded, and all the machinery and appliances are entirely 
worked by electricity. A pew electrical winding engine, designed to 
deal with an output of 240 tons of coal per hour, has been put down. 

Exhibition.—It is announced that there will be a Coronation 
Exhibition at Shepherd's Bush. London. next year which will be 
representative of the various parts of the British Empire. The 
exhibition authorities will devote а proportion of the receipts to the 
Mansion House Fund for a National Memorial to King Edward VII., 
and а minimum donation of £5,000 will, it is stated, be guaranteed. 

Grimsby.—At a recent meeting of the Public Lighting committee 
the electrical engineer (Mr. W. A. Vignoles) reported that the street 
lamps were being converted from раз to electric lighting at the rate of 
25 to 30 per week, the first 36 of the new lamps being used for the first 
time on Sept. 9. About 200 posts had been erected and the fittings 
delivered. 

Hanwell.—In reference to the Metropolitan Electric Supply Co.'s 
contract for lighting Uxbridge-road the company suggest that 
instead of fixing 12 flame are lamps (combined with small inean- 
descent lamps) а new type of Ви candle-power metal filament 
lamp should be used which would give an improved light. 

The revised proposal is to place 30 high candle-power lamps on either 
side of the main road, spaced on alternate tramway pillars, half the 
lamps to be extinguished at midnight. The company, in order to show 
the effect of the new lamps, are arranging to fix some experimentally. 

Haslingden.— Both Haslingden and Accrington Corporations have 
sent deputations to the Board of Trade with reference to an objec- 
tion lodged by the Lancashire Electric Power Co. to Accrington’s 
application for powers to supply Haslingden with electricity in 
bulk, in accordance with an agrecment arrived at between the two 
Corporations. The company had power to supply Haslingden, but 
it appears that they declined to bring a main to Haslingden alone 
when Rawtenstall and other neighbouring authorities decided not 
to take current from them. 


Heston and Isleworth.—£3,048 is to be borrowed for an extension 
of the electricity undertaking, and application is to be made for 
sanction to borrow £1,200 and £800 for mains and house services 
respectively. | 

Аз an alternative to the existing rates for current, consumers using 
power continuously for not more than 12 hours daily are to be supplied 
at a fixed annual charge of £10 per kilowatt, payable quarterly, to be 
based on the maximum number of kilowatts demanded at any one time. 
The charge for current for cooking apparatus is 144. per unit. 


Hornsey.—Application is to be made to the L.G. Board for 
sanction to borrow £2,000 for mains and £4,000 for house services. 

The borough surveyor (Mr. E. J. Lovegrove) is to report on the 
subject of lighting the business parts of the borough. 

There were 1,858 consumers of electricity on Aug. 31, an increase 
of 56 in two months, and the equivalent of 96,500 30-watt lamps 
is connected to the mains. 


Application has been made to the L.G. Board for sanction to a 
further loan of £6,000— £2,000 for extensions and £4,000 for house 
services. 


Hydro- Electrice Works in Canada.—Work has been started on the 
Edmonton municipal scheme for the erection of hydro-electric 
works at Fort Saskatchewan. Current will be supplied for lighting 
and power. 


Irlam.—In view of the proposal to erect new iron and steel works 
on the banks of the Manchester Ship Canal at Шат, the Council are 
considering the question of electricity supply, and also of extending 
the Salford tramway system to the district. 


King’s Norton and Northfield.— There was a surplus of £590. 19s. 7d. 
on the working of the Moseley and King's Heath tramways for the 
year ended March 31, and of £25. 9s. 3d. on the Pershore-road tram- 
ways. The whole has been carried to the relief of the rates. 


Kingsbury.—Private consumers will shortly be supplied with 
electric energy. 


Leeds.—The Tramways and Electricity committee have decided 
to commence the work of equipping the City-square and Farnley 
route on the railless trolley system. 


Lydney.—The Rural Council have modified the conditions upon 
which the Chepstow Electric Light & Power Co. is to supply electri- 
city in the district. The maximum price to be charged is 6d. per 
unit and the company is to have 12 months’ notice of the termination 
of the arrangement. 


Municipal Wiring.—T ynemouth Corporation and Barking Urban 
Council have intimated that they will give financial assistance to 
the scheme of the Municipal Electrical Association for promoting a 
bill to authorise all municipal electricity undertakers to wire con- 
sumers' premises, &c. Stepney (London) Council will give their 
moral. support and the question of financial assistance will be con- 
sidered when tbe bill is drafted. 


Mutford and Lothingland.— The District Council have decided to 
oppose a proposed application for a provisional electrie lighting 
order. 


Naval Electricians.—It is officially announced, in regard to the 
advancement of electricians in the navy to chief electricians second 
class, that a roster of electricians who have passed for chief elec- 
tricians is to be established at each port, and candidates are to be 
placed on it in order of passing. 

Electricians who desire to pass for chief are to be examined before 
requalifving in the schools. 70 per cent. of the marks in any one subject, 
or 75 per cent. in the aggregate, are required in order to pass. Candi- 
dates who fail to obtain the requisite percentage may, on the recommen- 
dation of the torpedo school, be allowed to present themselves for re- 
examination in three or six months, a second rejection being final. 


Newport (Mon.).—The local ratepayers’ association are threaten- 
ing the Corporation with proceedings to restrain them from alleged 
illegal practices in connection with the electricity supply and tram- 
ways undertakings. 


Northampton.—The Corporation propose to apply for powers to 
extend their tramway system, to employ the railless trolley system 
of traction, to run motor omnibuses, &с. . 


Oldham.—Owing to the increasing demand for electrical energy 
for lighting and power the borough electrical engineer (Mr. S. Wil- 
mott Newington) has reported to the Electricity committee that 
further extensions of plant will have to be considered without delay. 


Oswaldtwistle.—Accrington Electricity committee have agreed to 
supply electricity in bulk to Oswaldtwistle on terms similar to those 
contained in the agreement with the Haslingden Corporation. 

The minimum payment is to be £200 for the first year, rising by £50 
per year for seven years. The Corporation offer to promote and transfer 
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а provisional order for supplying and distributing electricity in Oswald- 
twistle. 

Otley.—Another scheme has been brought forward for supplying 
electrical energy in Wharfedale. | 

The intention is to erect a generating station at Otlev with radiating 
mains throughout the town, and also as far as Burley and Menston, each 
of which is 23 miles distant. Otley Council will be asked to give its 
approval of the application by а company which is about to be formed 
for а provisional order to enable it to supply the district with elec- 
tricity. 

Ottery St. Mary.— At a recent public meeting. presided over by 
Lord Coleridge, it was unanimously decided to form a local company 
for establishing electricity works in the district. Mr. L. Steele is 
acting as consulting engineer. 


Paisley.—An arbitration, under the Paisley District Tramways 
Order Confirmation Act, 1901, to settle the price to be paid for the 
electrical energy for the next seven years to Paisley Corporation by 
the Paisley District Tramways Co., commences to-day (Friday), at 
Westminster Palace Hotel. London. The arbitrator is Mr. Robert 
Hammond. M.Inst.C. E.. and the engineers engaged in the case are 
Messrs. Mordey & Dawbarn for the Corporation and Mr. Н. Е. 
Parshall for the company. 


Perth.— The Council ауе referred back a recommendation of the 
Gas committee to adopt electric stoking machinery for charging 
the retorts at the gas works at a cost of £4.000. 


Presentations.—The Chelmsford staff of Messrs. Crompton & Co. 
have presented a case of cutlery to Mr. Н. J. Harrop on his marriage. 

The staff of the North-road electricity works, Brighton, have 
presented a case of cutlery to Mr. Stanley Gravett on his marriage. 


Public Tendering.—On the subject of public tendering and its 
results we have received from the Davis Electrical Co. (Ltd) a 
letter as follows :— 

TO THE EDITOR. 

Str: We think the following facts deserve publicity. Last year we 
quoted the Isle of Thanet Electric Tramways & Lighting Co., of St. 
Peter's, Kent, for their annual supplies of general stores. By reason of 
the wording of the specification. samples had. to. be inspected at the 
stores, St. Peter's, which necessitated a special journey there for the 
purpose, occupying practically а dav. We were in due course notified 
that our tender for certain supplies had been accepted ; but from that 
dav to this we have not been favoured with a single order for the accepted 
portion of the tender. In response to a letter to. the engineer and 
manager we have received no acknowledgement. As the company are 
inviting tenders for next vear’s supplies we consider the time opportune 
to bring this matter before the trade, — Yours, &c., 

Turk Davis ELECTRICAL Co, 

17. Moor-street, London, W., Sept. 27. 


St. Helens.—Sanction has been received by the Council to a loan 
of £10,206 for extension: to the electricity generating plant, &c. 


Salford.—An agreement has been entered into with Manchester 
Corporation for a temporary supply of electrical energy from Sher- 
bourne-street sub-station during the ensuing winter months. The 
agreement is determinable on three months’ notice from either side 


South Shields.—An inquiry was held on Wednesday into the 
application of the Corporation for sanction to borrow £9,410 for 
extensions of the electricity undertaking. 

Mr. PritcHakb, who appeared for the Corporation, said the application 
was for sanction to borrow money for extending the generating plant in 
order to meet the demand for power. That demand had grown in a satis- 
factory and rapid manner, ‘The undertaking had made a profit every 
vear, with the exception of the first four and last усаг, when there was a 


loss of £206. 

Opposition was offered by the North Eastern Railway Co. and Smith's 
Dock Co., represented by Mr. Vesey Knox, K.C., who suggested 
an adjournment to enable the Corporation to consider the question of 
taking a supply of electricity in bulk. | 

Мг. Pritchard offered no objection, and the inspector (Mr. Е. А. Sand- 
ford Faweett), in adjourning the inquiry sine dre, suggested that the engi- 
neers for the respective parties might make a joint report on the matter. 


Southampton.— A loop tramway line is to be laid between Northam 
and St. Mary's roads, and plans are being prepared for another 
loop. 

The cost of laving the tramways to the pier will be £2,000, and if the 
line is extended to the West Station the additional cost will be £5,250. 
The general manager (Mr. H. F. Street) recommends the extension of 
the track to the boundary, the cost being £3,150. The committee have 
recommended that powers be obtained for the construction of various 
tramwavs. 

Southgate.—The North Metropolitan Electric Supply Co. intend 
laying a trunk main from Enticld to Wood Green, passing through 
Southgate. 


Stepney (London).— Application is to be made to L.C.C. for 


sanction to borrow £7,150 to cover cost of plant at Limehouse gene. 
rating station. | 

From March 31 to Sept. 17 the number of units purchased in bulk 
were 3,742,129 against 3.375.400 in the corresponding period last. vear, 
The maximum load during the two periods was 122,305 equivalent 30. 
watt lamps т 1910 and 108,274 in 1969, the net available plant being 
equivalent to 74,000. 

The Works committee have аріп considered the proposals of LEC. 
for electrification of the tramways in Burdett and Grove roads and the 
Council have decided not to consent to the use of overhead tracti n. 


Stoke-on Trent.—The borough electrical engineer (Mr. С. H. 
Yeaman) has reported to the Electricity Supply committee as to 
the urgent necessity of providing additional plant at the several 
electricity works in the borough. 

Mr. Yeaman has been instructed to prepare and obtain informa. 
tion as to the financial position of the electricity undertakings and 
report at the earliest date as to the amounts to be included in а 
loan for over-expenditure and prospective expenditure. He was 
further instructed to report as to the best means of supplying 
electricity in Fenton. 


Teignmouth.- -The surveyor and gas manager have been asked to 
report upon & proposal by the Electric Supply Corpn. to supply 
electricity in bulk to Teignmouth area, provided the Council Ву the 
mains and distribvte the electricity in their area, as the Board of 
Trade are threatening to revoke the order. 


Tonbridge.—An inquiry wes held yesterday (Thursday) into the 
application of the Council for sanction to borrow £1,441 for exten- 
sions of the electricity undertaking. 

Village Lighting.—Mr. E. Lewis. who is supplying electricity at 
Glais, Llansamlet and Ystradgynlais, has offered to give a supply in 
Ystalyfera, Swanse», 

Walsall.—An inquiry was held here last week into the applica- 
tion of the Council for sanction to borrow £23,225 for extensions of 
the electricity undertaking. Originally the Council applied for 
sanction to a loan of £35,000, but after inquiry the L.G. Board with. 
held their consent, and asked the Corporation to consider зше» 
tions which were made by the inspector. 

The ‘Tows CLERK stated that there was no oppesition to (ће kan, 
and although some communicaicn hed been received fram the hr р. 
shire, Worcestershire & Staffordshire Electric Power Co., the latter were 
not represented at the inquiry. ‘Their desire had been, if possible, to 
come to some arrangement with the corporation who, however, could 
hold out no hope that they were likely to take a supply in bulk from the 
company. 

The inspector (Mr. Ross Hooper) intimated that. having on a previews 
occasion discussed the corporation's existing system of generation and 
distribution of current, he was in a position to state that the department 
fully appreciated the difficulty the corporation were in with regard to 
affording a cheap supply of current for manufacturing purposes, раг. 
ticularly in view of the proximity of the town to Birmingham and 
Wolverhampton. To meet that difficulty the corporation proposed to 
introduce a more modern system, and although the scheme had been 
held over for reconsideration on certain material points, he was prepared 
to take it that the general principle was accepted, and that the depart- 
ment recognised that the corporation's present system did not afford 
them the elasticity of supply which they desired, 

The Town CLERK said the Corporation had a; preciated the value of 
the criticism which the inspector had offered at the previous inquiry. 
There were three points to which the L-G. Board had drawn attention. 
They were that, instead of building a new generating station, the exist- 
ing building should be enlarged ; that further consideration should. be 
given to the question of taking a supply in bulk from a power сетралу; 
and also to the wisdom cf extending the area of supply to Bloxwich. 
The Corporation had now decided to give effect to the first suggestion 
and by the removal of certain old plant they would obviate the елеп 
of a new building. An offer had been obtained frem the Shropshire 
Power Co. to supply current in bulk at 0-774. per unit, subject te the 
corporation taking a minimum supply of 2.500.060 units per annum, 
but the borough electrical engineer (Mr. А. 8. Barnard) had satisfied the 
committee that he could, with the new plant, generate current at ad. 
per unit, and his estimate was supported by the fact that during the past 
six months he had kept the cost down to 0-624. per unit, The cempany 
had in a letter addressed to the L.G. Board made a comparison with weat 
the Corporation had done in the past, but the Corporation asked that 
they should be judged by what they were prepared to do in the future. 
Under all the circumstances, the corporation felt it to be in the interests 
of the whole town that they should continue to gencrate the current 
they required, particularly as a great loss would be entailed if they had 
to scrap their existing plant. With regard to the Bloxwich extension, 
the committee had the opportunity of supplying current. to Messrs 
Lambert Bros? new works at the Birchills, while they boped to gain 
other new customers. 

Replying to the inspector, Mr. А. S. BARNARD said he was not prepared 
to say that the loan would meet the requirements of the undertaking 
for the next five years. Up to the present, however, the corporation 
had not been able to offer terms which would induce manufacturers to 
use electricity for power. ' 
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Walthamstow.—The salary of the electrical engineer (Mr. G. В. 
Spurr) has been increased by £50 per annum, and that of the assistant 
(Mr. W. H. Taylor) by £25 a year. 

Additional plant is to be put down at the electricity works at а 
cost of £9,500 v 

Walton.— Fifteen additional electric lamps for street lighting are to 
be erected by the Council at a cost of £50. Current will be supplied by 
the Urban Electric Supply Co., which already maintains 45 street 
lamps. 


Warrington.—The borough dewei engineer (Mr. F. V. L. Mathias) 


is to report upon the provision of an automatic fire recorder at the 
generating station. 


Wednesbury.—It was announced at the last meeting of the Council 
that the L.G. Board had given their sanction to loans amounting to 
£4,000 for extension of buildings and plant at the electricity works 
without the usual inquiry. The electricity undertaking had made 
considerable progress, and was now in a very healthy condition. 


West Bromwich.—The borough electrical engineer (Mr. W. A. 
Jackson) has reported upon the comments made Бу the L.G. Board 
inspector (Mr. H. Ross Hooper) at the recent inquiry into the applica- 
tion for sanction to borrow £11,386 for a 1,000 kw. direct-current 
turbo-generator. 

Mr. Jackson states that he has carefully considered the question of 
adopting alternating-current plant as suggested by the Inspector, and the 
results have more than justified his own support of the direct-current 
system. He estimated that the costs (interest, sinking fund and running 
charges) would be increased by nearly 50 per cent. per annum by the 
installation of an alternating-current turbo-generator. ‘The direct- 
current supply had effectively met the demand for power in the borough 
up to the present, and he saw no reason to spend an additional £2,000 in 
putting down alternating-c ‘urrent plant. 

West Hartlepool.—' The Corporation have decided to enter into an 
agreement with the Seaton Carew топ Co. by which the Corporation 
will be allowed to utilise the waste leat from the furnaces for the 
generation of electricity. A new generating sition will be erected 
near the Seaton Carew Ironworks, and the present station will be 
used as a reserve. In return for the permission to use the waste heat 
from the furnaces, the Corporation are to enter into à special arrange- 
mert with regard to tbe supplying of electricity to the ironworks. 
The capital expenditure involved is between £17.000 and. £20,000. 


West Saitney.—' The Parish Council are considering the question 
of adopting electric lighting at Queen's Ferry. 


Wigan.— The L.G. Board have sanctioned the borrowing of 
£36,000 for the electricity undertaking, including £21,228 in respect 
of plant, and £8.855 in respect of mains. 

The Electrical Engineer and the Waterworks Manager have bis in- 
structed to prepare plans and specifications for installing two electric ally- 
driven centrifugal pumps at the pumping sation. ‘The electrical engineer 
(Mr. James Slevin) reported to the Waterworks committee that the cost 
of two Rees Roturbo centrifugal pumps (including motors and starters) 
would be £282, and two three-throw Worthington pumps (including 
motors and starters) £1,224. The efficiency of a three-throw pump was 
8 per cent. higher than the centrifugal, and fic m his knowledge of the 
centrifugal pump combined with the difference in capital cost, he had no 
hesitation in recommending centrifugal pumps. With regard to annual 
cost, he (Mr. Slevin) was prepared to recommend his committee to supply 
the current necessary at an annual cost of £500. 

The Tramways committee have approved an cstimate of £2,700 for 
providiug additional tramway loops. 


Wimbledon.— The Watch committee are considering the adoption 
of a new system of fire alarms, and favour the Gamewell system, 
which is estimated to cost £193. 10s. 


Winchester.—Mr. Archibald Read has been appointed Board of 
Trade arbitrator to ascertain the price to be paid by the City Council 
to the Winchester Electric Light & Power Co. for their electricity 
undertaking. ‘Ihe date and place of the arbitration are not yet 
fixed. 

Wireless Telegraph Notes.—The tests that have been made for 
effecting reliable telegraphic communication between vessels in the 
air and terra firma, and vice versa, have made considerable progrese 
during the past week. Experiments have taken place on the War 
Office grounds on Salisbury Plain which are reported to have proved 
more successful than was anticipated. Little further has to be done 
to bring the! system into perfect working order. Mr. Barron, of 
the Marconi Co., is working with Mr. Thorne Baker in completing 
apparatus to overcome the few remaining difficulties. 

On the coast of Korea a number of wireless telegraph stations are 
to be established, and also on the near islands of Sochong and Hang- 
mun. 

Particular care has been observed in selecting the site of a wire- 
less station at Ceylon, and it is understood the choice "s fallen 
upon Galle as the most eligible spot. 


It is announced that Mr. Marconi, who has recently landed in 
Argentina, has notified Marconi's Wireless Telegraph Co., of London, 
that he has succesfully accomplished wireless communication 
between Clifden (Ireland) and Buenos Aires, a distance of 6,000 miles. 


Wireless on Channel Steamers.— We were last week a passenger 
on the “ Onward,” one of the South Eastern & Chatham Railway 
Co.'s turbine Channel steamers, which has now added to the com- 
fort of its passengers the means of sending messages, both business 
and social, to either shore. "This is one of the first of the S. E. & C. 
Co.'s boats to be furnished with these facilities. The compact station 
on the upper deck was the object of much attention and curiosity 


from the passengers, who are able to watch the work and take an 


interest in what is going on. In connection with these messages the 
railway company are acting as agents for the Post О се. The 
charges ате as follows :— From the ship to England 3d. per word 
(half for the ship and half for the Post Office), minimum charge 
2s. 6d. ; to France, Belgium and Germany, 414. per word; to 
Switzerland, [taly and Austria, 54. per word ; to Denmark, Sweden 
and Norway, 514. per word. In all these latter cases the minimum 
is 3s. The wireless service promises to be very popular. and will, 
moreover, help to make the crossing of more interest to those who 
are not good*sailors, or who think they are not. 


Workhous@y Lighting.—Canterbury Guardians have postponed 
for three months the question of the electric lighting of the work- 
house. 


Birmingham and District Electric Club.—The opening meeting of 
the session will be held at the Colonnade Hotel, New-street. Bir- 
mingham, on Saturday evening, Oct. 8, Mr. G. О. Donovan, M.I. F.E., 
in the chair, A smoking concert will follow. 


COLONIAL AND FOREIGN NOTES. 


American Submarine Cable Project.—It is announced in the 
" Review of the River Plate" that an American syndicate will 
shortly apply to the Uruguayan Government for a concession for 
à cable between Montevideo and New Ycrk. 


Argentina.— The “ Review of the River Plate" says the Soc, anon. 
Luz Electrica de Alavarrin has been granted legal status, and that the 
Soc. anon. Alumbrado Electrico de San Antonio de Areco and the 
Нос. Co-operativa Luz Electrica de General Belgrano are being formed. 

The electricity supply station at San Francisco (Cordoba) was recently 
opened. 

The Cia. de Electricidad de la Provincia de Buenos Aires recently pur- 
chased the electricity works in Mar del Plata. A movement has been 
started in favour of the formation of a co-operative electric light com- 
pany in the same town. 

Mr. E. Volpatti has applied to Buenos Aires municipality on behalf of 
French and English capitalists for а 50 years? concession for electricity 
supply. 

Australasia.—The ‘‘ Australian Mining Standard " states that 
(Gawler (S. Australia) Council are in favour of the expenditure of £260 
on plans and specifications for electricity works. 

A recent meeting of ratepavers decided to adjourn consideration of the 
question for three months. ‘The mavor stated at the mecting that the 
capital cost of the scheme would not exceed £6,000, and the annual 
income (at 8d. per unit) was estimated at £1,660. The present price 
charged for gas by the local company is 11%. per thousand. 

A recent report of the directors of the Balmain (N.S.W.) Electric Light 
& Power Supply Corpn. states that an agreement has been entered into 
for the supply of electricity in Newtown for 67 vears from January next, 
and the directors have decided to issue debentures for £25,000 to pay for 
this extension, and also to hire out motors. 

The report on the Sydney municipal electricity undertaking for the vear 
ended June last states that the output of the Ultimo power house was 
56,462,781 units (42,529,719 a.c. and 13,933,062 c.c.), an increase of 19-63 
per cent, over the previous vear. ‘The erection of the second of the two 
5,000 kw. turbo-alternators ordered from England in May, 1907, has been 
completed, and the 12 additional boilers were almost ready. The new 
city sub-station has been equipped with three 1,500 kw. rotary con- 
verters, and а 1,000 ampere-hour battery booster and а 1,000 ampere- 
hour battery has also been installed at Dowling-street саг shed. A con- 
tract. was placed in June for an additional 5,000 kw. turbo-alternator, to 
be supplied carly next vear. 

Мг. Е. A. Hermann is preparing to submit (on behalf of the Foos Elec- 
tric Supply Co., of America) a scheme for electricity supply in Aapunda 
(S. Australia). 

The Kilmore (Victoria) Eleetrie Supply Сога accounts show a debit 
balance of £403, but numerous additional applications for current are in 
hand. 

Mansfield (Victoria) Progress Association recently decided to obtain 
expert advice as to electricity supply. 


Australian Postal Telegraph Service.—The Royal Commission on 
the Australian Postal Telegraph services have issued their report, | 
and among other recommendations are the appointment of a board 
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of management to administer the department and the nationalisa- 
tion of the cable services connected with the Commonwealth. 


Austria-Hungary.—It is stated that the communal authorities 
of Podgorze (near Cracow) have earmarked (amongst other sums) 
£8,300 for extensions of the City electricity works. 


Brazil.—The Government have approved plans for the electrifica- 
tion of the Victoria-Diamantina railway to Itabira do Matto Dentro. 

The Ministry of Communications have been authorised to spend 
£25.500 on the construction of a telegraph line between the States of 
Matto Grosso and Amagonas. 

Acting Consul-General Hambloch (Вто de Janeiro) writes that atten- 
tion was called in his repert for 1808 to the fact that Germany had 
increased her percentage of machinery, бе. import trade every vear, 
while imports from the U.K. were declining. In 1009 the share of the 
U.K. in the imports of machinery, &c.,increased by 24 per cent., the value 
of her trade in 1949 showing an increase of more than 12 per cent. over 
that of 1008, chiefiy due to increased imperts of loce motives and electrical 
apparatus. Germany's share in the trade in machinery, &с., was lower 
in 1909 than in any vear since 1903. 


British Columbia.—The extensions of the British Columbia Electric 
Railway system were opened on Monday by the provincial Premier, 
the Hon. К. McBride. The company has now over 80 miles of track 
open for traffic. 


China.—In the “ National Review " of China, Mr. Stafford Ran- 
some states that the engineering imports into China in 1908 were 
valuel at £7.192.000. 

"һе approximate proportions of the principal countries concerned 
were: British Empire, 43 per cent. з United States, 22; Japan, 13; 
Germany and Belgium, each 8, but, according to Mr. Ransome, the 
British share ought to be at least 70 per cent. The increase of Japanese 
business with China, as far as enginecring items are concerned, has been 
mainly at the expense of Germany. Japan is now supplying to China 
а great many of the cheaper products that were formerly supplied by 
Germany, such as electrical accessories, telegraph plant, scicntific instru- 
ments, hardware, &c. ; although China’s total imports dropped heavily in 
1908, the engineering items increased by 5 per cent. Of the imports of 
metals the British share was 54 per cent., United States 22, Japan 10, 
Belgium 7 and Germany 5. In machinery, the British share was just 
over 50 per cent., that of Germany 19, United States and Belgium each 
10 and Japan 5. In electrical plant the British share was 44 per cent., 
Germany 18, Japan 17, Belgium 12 and United States 6. In railway 
plant, the British share was 18 per cent., United States 45, Japan 18, 
Belgium 12 and Germany 6. In hardware, the British share was 33 рег 
cent.. Japan 30, Germany and United States each 10 and Belgium 2. 
In telegraph material, the British imports were 16 per cent., Japan 33, 
Germany 5, United States 21 and Belgium 1. 


Exhibition.—An International Exhibition of Novelties and 
Patents of the Iron and Engineering Industry will be held at Budapest 
in Мау and June next. Applications for space will be received at the 
Ausstellungsburcau, Gyar-Uteza, 38, Budapest, until Nov. 30. 


Fochabers.—' The Duke of Richmond some time back established 
hydro-electrie works for the supply of electricity for lighting and 
power at Gordon Castle and also for publie lighting in the village of 
Fochbabers. Owing to interference with the water supply in winter 
by ice. &e., it has been decided to put down a steam-driven set as 
stand-by plant. 

The contract has again been placed with Messis. Drake & Gorham, 
who were the engineers for the original instalation, ‘The plant will 
include а 120 н.р. engine and 75 kw. shunt- wound dynamo. Steam will 
be provided by a locomotive type multi-tubular boiler suitable for a 
working pressure of 140 ib., and fed by a duplex steam pump. A switch- 
board will be fixed in the new engine room, cables being carried from 
that point to the existing switch board and balancers jn the turbine house, 
"Гре work will be completed by the end of next month. 


India.—'' Indian Engineering " says the Government have autho- 
rised the telegraph department to carry out the installation and 
repair of electrical plant in the premises occupied by the department. 
thereby relaxing the rule that all works in connection with electrical 
installations in Government buildings shall be carried out by the 
Publice Works Department. | 

It is understood that the remainder of the passenger coaches of 
the Bengal & N.W. Railway are to be fitted for electric lighting. At 
December last about 800 vehicles on this railway were fitted with 
the Stone system of electric lighting, leaving 465 not fitted. No 
carriages on this line are fitted with gas, 

The Rohilkund & Kumaon Railway had, up to December last, 136 
out of 217 vehicles fitted with the Stone system. 

The * Indian and Eastern Engineer" states that. in regard to 
the first section of the scheme (of which Tata & Co. are the promoters) 
for the generation of electrical energy by water-power on the Ghats 
below Lonauli, and its transmission to Bombay, an Indian company 
is to be registered in Bombay with a capital of 170 lakhs (about 
£1,134,000) to finance the scheme, and the Lahmeyer Electrical Co. 


way from Pisa to Marina. 
traction and extended from Marina to Leghorn. 


ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Pata relating to 
Electricity Supply and to Electric Traction on Railways and Tramway: 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 


form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. 


have entered into a contract to supply the first portion of the plant, 
which is to have a capacity of 40,000 ILP.. 


Italy.—The Soc. Anon. delle Tramvie e Ferrovie. Elettricke di 


Roma have obtained a concession for construction and working «n 
electric tramway from Rome to Albano, via delle Cave, 12 miles in 
length. 


The Soe. pei Tramways di Liverno has purchased the steam (гап 
The line is to be converted to elaire 


Japan.—Consul-General В. de B. Layard, in his report for 158 


of the Kobe district, says imports of machinery decreased by 46 pet 
cent., or over £670,000 (from £1,469,004 in 1908 to £746,682 in 


1909.) 
In the imports of electrical machinery the proportion of British to 
German and American goods has increased greatly. British ele tria! 


machinery is much esteemed by the Japanese, hut cheapness is likely te 
outweigh quality. 
diminution of imports, due principally to the general depression in bust 


In machinery of other kinds there has been a mat 


ness throughout the country. Many new electric light and {таты 
companies were started during 1909, to which cause the increas: in the 


imports of electrical machinery is to be attributed, but the boom came to 


an end with the close of the vear. Cheap machine tocls are now hem 
turned out in ever increasing quantitics by Japanese engineers vhs 
presumably satisfy requirements, although the foreign importer is of the 
opinion that they are unsatisfactory. ‘There are now many small ali 
manufacturing concerns working in Japan; only one of these совесть 
however, competes in quality with the imported goods, and this one 1 
equipped with British machinery and has the services of a British eset. 
The British Vice-Consul at Osaka gays that the manufacture of mà 
chinery of all kinds is extensively carried on in Osaka, There i à utes 
ing demand for motors of various kinds owing to the great incicas in 
the use of power in the smaller factories. With the exception of the 
spinning and weaving industries, by far the greater part of the mechiners 
uscd in the Osaka factories is of Japanese manufacture, the designe 
having been taken from foreign models. In this connection, the impt 
ance of taking out patents in Japan for any new machinery impute! 
into the country cannot be too strongly impressed upon British manc 
facturers, Since the commencement. of the year numerous where 
have been brought forward for electric tramways to various plas a 
the neighbourhood of Osaka, including one to Nara (a town of abel 
45,000 inhabitants situated 25 miles cast of Osaka), another to Куо 
the opposite side of the Government railway to the line just complet | 
line for an express tramway service between Osaka and Kobe, and mats 
others. The only one, however, for which a charter has been „маш! 
is a line to Sakai, 6 miles to the south of Osaka. This will run para! 
to the Nankai railway to Wakayama. which has already been сс) 
as far as Hamadera (4 miles beyond Sakai), and is shortly to be ups 
fied for the rest of its whole length of 40 miles. The other tami 
schemes, however, are hardly likely to mature for several years 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Edinburgh.— The accounts of the electric lighting department fot 
the year ended May 15 states that capital expenditure is КТ. 
(ircrease #290 069). | 

Capital borrowed ія £1,029.278, of which £343,520 haa been wd 
Revenue was £127,103, working and general expenses were £287. the 
surplus carried to net revenue account being £68601 Mtr мї. 
£806 proceeds of reserve fund above prescribed limit, and providing’! 
interest. £19,611, contribution towards liquidation of debt £40,404 srl 
income tax £1,995, the surplus for the vear is 57.397. Units ^ петата! 
меге 17.848.040 (compared. with 17,636,385. т previous усап, ad 
1,833,222 (1,806,946) were supplied to street are lamps 20.725 12247 
to street incandescent and stair lamps, 9,580,909 (9,833,301) for pulls 
lighting, and 3,864,637 (3,589,527) for motive power. 


Glasgow.—The Corporation tramways earned " recond ^ atr 
receipts last week, the amount being £19.874. 9s. 1]1d.. cem" 
with £17,902. Os. 114. in the corresponding week last year. p 
miles of double track open are 97%, compared with 941. The le 
week previously (ending Oct. 5, 1907) was £19,089. | 

A Citizens’ committee has been formed to oppose the principle of tate 
relicf from the tramway surplus, 


A complete Index is included. 
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Marylebone (London).—The general manager of the electricity 
undertaking (Mr. A. H. Seabrook) reports that the gross income for 
the June quarter shows an advance of £160 over the corresponding 
three months of 1909. Eliminating the adjustment item (which 
applies to accounts prior to June) the real increase is £419. 

The increase in units sold to private consumers number 113.447 or 
6:2 per cent., compared with 8 per cent. estimated for the whole vear. 
The total increase in units sold (including public lighting) is 260,577, or 
14 per cent. The average price during the quarter, including meter 
rents, was 3:103d. per unit, and in June, 1909, 3-2404., a drop of 4-2 per 
cent. In the previous June the decrease was 11.5., and the estimate for 
this vear was 9 per cent. Generation expenses were £4,173, against 
£4,888 and £4,930 in 1909 and 1908 respectively. The total expendi- 
ture during the three periods was £10,578, £10,048 and £11,785. There 
was an increase in each of the headings except generation. As to man- 
agement and distribution expenses (£2,017 and £2,220, against £1,717 
and £2,081), the increase was mainly due to the larger establishment 
necessary to cope with the increased activities of the department and 
the additional consumers on the books. They had added double the 
number of new consumers comparcd with the preceding vear (600 against 
300), and although the value of revenue per consumer was smaller, the 
establishment charges were nearly as heavy. The cost of production 
was 1:204. per unit, against 1-29d. in 1909, and 1-54d. in 1908. 

With regard to the sales department the income included £2,360 
sundry sales, which, less prime cost (£1,805), left a balance of £555. The 
rental of motors on hire amounted to £100, maintenance of consumers 
installations £101, and payments under hire purchase agrcements £98, 
total £850. Expenditure was £1,365, leaving net debit balance £509. 
Various orders in hand were incomplete, but taking credit for these on a 
conservative basis the net debit on the sales department was £308. 
After taking all things into consideration the probable actual cost of 
this department for the quarter did not exceed £273, which was the 
ascertained cost of the old publicity department during June quarter, 
1909. The net result. of the quarter's trading was а credit balance of 
£15,485 compared with £15,188 in the previous June quarter. 


Melbourne (Australia).—The accounts of the municipal electricity 
department for the year ended Feb. 28 show capital expenditure 
£575,291 (increase £19,043). 

Revenue was £113,579 (compared with £102,636 in the previous ycar). 
Working and general expenses were £54,662 (£52,458), leaving £58,917 
(£52,458) gross profit. Capital charges were £42,188 (including £19,612 
for depreciation and renewals), leaving a balance of £16,808, out of which 
£2,922 was applied to recouping the capital account for cost of changing 
Over installations, £4,000 allocated as a special appropriation for depre- 
ciation and renewals, and £7,000 contributed to general town fund. 
Motors connected increased from 1,218 to 1,441 (4,684 н.р.), increase 
1,115 н.г. There are 3,212 consumers (increase 359), of whom 1,178 take 
supplies for power and heating. 9,790,435 units were generated (com- 
pared with 8,642,154 in previous vear), 3,654,063 (3,380,162) supplied to 
private consumers for lighting and 2,560,991 (1,911,355) for power and 
heating, 1,694,370 (1,574,137) for street lighting and 250,539 (226,613) for 
municipal buildings. There are 972 arc and 4,163 incandescent lamps in 
use in streets and Corporation buildings, and 79,717 vds. of feeders, dis- 
tributors, street lighting cables and pilot wires laid for c.c. supply and 
39,930 vds. of 4,000-volt feeders and public arc lamp cable on the a.c. 
system. Coal cost per unit was 0:484d. (0-532d.), total works costs were 
1.0034. (1-036d.), total supply costs (including establishment and special 
charges) 1-003d. (1-036d.) and total costs (with attendance, renewal, &c., 
of public and private lamps) 1-607d. (1-698d.). Sinking fund and depre- 
ciation required 0-718d. (0-809d.) and interest 0-502d. (0-553d.) 

The report of the Electric Supply committee states that а contract has 
been entered into for the supply of a 1,500 kw. generating set (by W. H. 
Allen, Son & Co.) at £9,881. А d.c. feeder to the corner of Russell and 
Collins-streets has been supplied by W. T. Henley's Co., at £3,695, and а 
feeder to supply current to the Victoria Rolling Mills, &c., by British 
Insulated & Helsby Cables, at £697. 


Shorediteh (London).— The accounts of the electricity supply and 
refuse destructor) undertaking for the year to March last show 
capital expenditure £365,656 (increase £3,477). The amount 
borrowed is £362,767, and £45,757 has been repaid. 

Revenue for the vear was £49,065, and working and general expenses 
were £25,189, gross profit being £23,876. Interest and provision for 
repayment of loans required £17,444, leaving £6,432 to carry to appro- 
priation account. Of this amount, £4,000 was placed to reserve, £1,487 
to change of pressure account and £617 carried forward, 6,900,031 units 
were generated. (compared with 6,080,248 in previous year), 770,839 
(775,997) were supplied to public lamps, 136,197 (181,983) by contract 
and 4,649,156 (3,915,431) by meter. There are 322 (322) public lamps. 
The total maximum supply demanded was 3,510 kw. (2,874 kw.). 
Receipts of the refuse destructor department were £9,943, including 
£1,336 for electricity generated, £1,181 for steam for Hoxton baths and 
public library, £1,318 for destruction of trade refuse and Bethnal Green 
and Islington refuse and £5,997 borne by general rate (£4,601 for destruc- 
tion of 29,449 tons of refuse and £1,396 loan charges). 

The accounts have been adopted by the Council, subject to audit. 


Southwark (London).— Gross profit on the electricity undertaking 


for tre year ended March 31 was £6,198. 11s. 5d., and after paying 


interest and sinking fund, &c., the net profit was £790. 
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TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES' 
DIRECTORY AND HANDBOOK.—The того Edition 
of the Big Blue Book is READY, price 15s., post 
free in the United. Kingdom, 153. gd. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the тото Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 

The Directors of the Gr. WEsTERN RarLway Co. invite tenders 
for one year's supply of various stores, inoluding electrical wires 
and cables, telegraph ironwork and tools, telegraph drysalteries, 
telegraph apparatus (insulators, &c.), electric light carbons, .india- 
rubber goods, glass, acids, alkalies, &c., oils and turpentine, zinc, 
antimony, brass, copper rivets, &c., wire, fishplates, bolts and nuts 
for permanent way, &c. Samples and patterns may be seen at the 
general stores, Swindon, from Oct. 10 to 15. Specification, with 
forms of tender. from the Stores Superintendent at Swindon. Ten- 
ders, addressed to the secretary, Mr. A. E. Bolter, Paddington 
Station, London, W., by Tuesday, Oct. 18. See also an advertise- 
ment. 

Tenders are invited (until Nov. 22) for supply of telephone cable 
(schedule No. 337) and (until Nov. 29) for testing instruments 
(schedule No. 338) to the Postmaster-Generals Department іп 
VICTORIA. "Tenders, forms, &c., from the Commonwealth Office, 
72, Victoria-street, London, Е.С. See also an advertisement. 

Tenders are invited by Nov. 23 for supply of cable ironwork, c.i. 
pipes, earthenware conduits, switchboards, telegraph and telephone 
instruments, &c., to the Postmaster-General’s Department in 
QUEENSLAND. Tender forms and specifications from the Common- 
wealth Offices, 72, Victoria-street, London, S. W. See also an adver- 
tisement. 

Tenders are invited up to Nov. 2, for supply of insulators, 
wire (covered, phosphor-bronze and g.i. stranded) to the Post- 
master-General’s Department in QUEENSLAND. Tender form and 
specification from the Commonwealth Offices, London, S.W. 

Tenders are invited by EDINBURGH Corporation for three steam 
turbines and d.c. generators, each of 1,200 kw., and condensing plant 
and interior parts of cooling towers, for their Dewar-place electricity 
station. Forms of tender, &c., from Mr. F. A. Newington, Dewar- 
place, Edinburgh. Tenders to the Town Clerk by Oct. 10. 

Hauirax Tramways and Electricity committee want tenders 
(by noon Oct. 17) for supply of a 1,500 kw. turbo-alternator, with 
condenser, two 750 kw. rotary converters, with transformers, switch- 
board, &c. Forms of tender from Borough Electrical Engineer. 

Lonpon County Council require tenders by I] a.m. Oct. 11, for 
the road work and platelaying required for the reconstruction of the 
Highgate-road tramways for the conduit system, and for paving 
works of street widenings. Specifications from the Chief Engineer. 

Lonpon County Council want tenders by 11 a.m. Oct. 12 for 
wiring and fitting Sherington-road school, Greenwich, for electric 
light. Specifications from the Chief Engineer. 

Yonk Electricity committee want tenders by Oct. 7 for 12 months' 
supply of carbons, carbon brushes, carbon filament lamps, meters 
and time switches, motors, &c. Forms of tender, &c., from the City 
Electrical Engineer. 

CHESTER-LE-STREET Rural Council invite tenders for an electric 
lighting and power installation at their infectious diseases hospital 
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and for the erection of about 600 yds. of overhead single-phase 
transmission line. Tenders to clerk by Oct. 19. 


Hackney (London) Council require tenders by 7 p.m. Oct. 13 for 
supply of 90,000 pairs of white open-type ате lamp carbons. Speci- 
fications, &c., from the Town Clerk. 


West Нам Guardians want tenders by 10а. т. Oct. 13. for electric 
lighting at the receiving homes, Wanstead. Specification, &c., from 
Mr. Wm. Jacques, A. R.I. B. A., 2, Fen-court, London, Е.С. 


Epsom Council want tenders by noon Oct. 15 for supply of 1,000 
tons of coal (Nixon's Navigation) to the electricity department. 


Tenders are invited (till 2:30 p.m.. Wednesday, Nov. 2) for supply 
to the Postmaster-General's department, New South Wales, of 1.000 
25 c.p. metal filament lamps, with bayonet cap fittings, for 110 volts 
а.е. Tender forms, &c., at the Commonwealth offices, London, S.W. 


The Deputy Postmaster-General, MELBOURNE, will receive 
tenders until 3 p.m. Oct. 18 for supply of 23 miles of telephone cable 
(specification 284) and 500 composition insulators (specification 
371) and until 3 p.m. Oct. 25 for 10,000 Cordeau insulators (schedule 
373). Specifications, &c., from 72, Victoria-street, London, S.W. 
Local representation is necessary. 

The Deputy Postmaster-General, MELBOURNE, wants tenders by 
3 p.m. Oct. 25 for supply of electric lighting material (schedule No. 
311). Specification, &c., from the High Commissioner. 


Tenders will be received at the oflice of the Deputy Postmaster- 
General, MELBOURNF, until 3 p.m. Nov. 8 for 500,00) jointing 
sleeves. 

Tenders will be received by the Minister of Telegraphs, G.P.O., 
WELLINGTON, N.Z., up to noon Dec. 15, 1910, for supply and erection 
of installations of wireless telegraphy at or near Doubtless Bay, 
Gisborne, Cape Farewell, Sumner (near Christchurch) and Blufi. 
Specification, conditions, &c., at the office of the Superintendent of 
Electric Lines, G.P.O., Wellington, and the office of the High Com- 
missioner, 13, Victoria-street, London, S.W. Tenders must state 
the name of the country in which the apparatus, &c., will be 
manufactured. 


JOHANNESBURG Council require tenders by noon Nov. 4 for 
supply of five electric tramears. Specification, &c., may he seen at 
73, Basinghall-strect, London, E.C. 


Tenders will be received at the Ministere des Colonies, rue Oudinot, 
27, Paris, until Oct. 14 for the supply and laying of а submarine cable 
between LIBREVILLE and Loaxco (French Congo). Deposit of 
£2,000 required with all tenders, to be increased to £4,000 with suc- 
cessful tender. 


Tenders are wanted by noon Oct. 31 for supply and erection of 
machinery, &c., for electricity supply and water supply systems for 
the town of BEwr-SovEF (Egypt). Particulars may be obtained 
from Mr. A. L. Webb, C.M.G., Queen Anne's-chambers, London, 
S.W. Local representation is necessary. 


The Turkish Ministry of Commerce and Publie Works want tenders 
by Oct. 28 (Nov. 10) for а concession for the construction and work- 
ing of electric tramways in CONSTANTINOPLE and suburbs. А deposit 
of £13,500 (sterling) is required with each tender. Local representa- 
tion is essential. Copy of specification (in French) may be seen at 
73, Basinghall-street, London, Е.С. 


TENDERS RECEIVED AND ACCEPTED. 


Grimsby Public Lighting committee have placed a contract with 
Сгузе!со (Ltd.) for lamps for street lighting (with guaranteed life of 
1.000 hours) at £15 per gross. The tender of Accumulator Industries 
(Ltd.) was originally accepted. but was, we understand, withdrawn. 


Woolwich (London) Council haee accepted the tender of Wilkin & 
Son (at £19. 17s. 6d.) for alterations to wiring, &c.. at the new 
Plumstead vapour baths. and that of Willans & Robinson for six 
sets of valve lines for two engines at £41. 2s. net. 

London County Council have accepted the tender of Pinchin, 
Jobnson & Со. for supply of insulating vareishes for the tramways 
department. 

Marylebone Council have placed an order with S. Williams & Co. 
(at. £85) for a coal-grab for the generating station. 

It is stated that a tender submitted by Winby & Co. for the соп- 
struction of electric tramways at Santa Fé (Argentina) will probably 
be accepted. 

Bermondsey (London) Council have accepted the tender (at 
£20. 18s.) of the A. IZ.G. Electric Co. for a 5 в.н.р. motor for driving a 
lathe. | 


Chelmsford Council bave accepted the tender of the Electric 
Supply Corporation for public lighting in the north and south ward 
(with are and incandescent lamps) at £1,396. 10s. per annum. 


Salford Council have accepted the tender at £145. 10, of J. P. 


Hall & Sons for a compound vertical stexm feed pump. 


Derby Council have accepted the tender of the Union Ele+tric C». 
for 50,000 carbons at 45 per ceat. dis2ount off list price. 


An order has been placed by Eccles Council with Browett. Му 
& Co. for spare parts for the 150 kw. traction set at £40. 17s 61. 


Whitehaven Education committee have accepted the tender of 
D. Burns for wiring lrish-street schools. 


Margate Education committee have accepted the tender of (Ule: 
Bros. for wiring the New Cross schools at £32. 

Dublin Corporation have accepted the tender of the Greenm unt 
Oil Co. for machinery oil for the electricity departinent. 

Belfast Harbour Commissioners have accepted the tender of 
Siemens Bros. Dynamo Works for supply of 22 flame are hints 


Blackpool Council have accepted the tender of the Brush Electrical 
Engineering Co. for a new 40 н.р. motor for the refuse destructor. 

Octavius Steel & Iron Co. are wiring and fitting the new Canning 
College, Lucknow, for the U.P. Government, and outside illumin itii 
and otber work at the Allahabad Exhibition buildings, Osrim 
lamps are being used for the Lucknow College. 


Sydney (N.S.W.) City Council have now accepted the tenders of 
W. T. Henlev's Co. for 36,000 zinc cable suspenders, at £216; Noves 
Bros., 15 miles of 11,000-volt cable, £5,317. 8s. 3d. (delivery within 
13 weeks); Ferranti Limitea, section A switchgear and transformers 
(10,000-volt). £2,592. 16s. 114.; and Australian General Electric Co. 
section B switchgear and transformers, £232. 


Commonwealth Tenders.—The following tenders have been ae 
cepted by the Australian Commonwealth Postmaster-General’s 
Department :— 

Victoria : W. T. Henley's Co., lead-covered paper-insulated telegraph 
cable; Western Electric Co.. twisted pair outside distribeting ww; 
British Insulated & Helsby Cables, multiple magneto switehbeant ; 
Lawrence & Hanson, Leclanché porous pots; Davien, Shephard & 6v. 
brass fittings and clips for cables and copper washers for cable bove: 
Victoria Iron Rolling Co., w.i. clamps for attaching base p lates to raivay 
and tramway rails, ironwork for poles, Фе. ; and А. Challinzworth. 
stavrods, 

W. Australia г Leslie & Co., zines for gravity cells. | 

Queensland : British Insulated & Helsby Cables. twin jumper wire; 
International Electric Co., triple jumper wire ; Western. Кеспе (a. 
lead-covered silk and cotton-insulated cable, six sections of commen 
battery switchboard, &c. ; Standard Cable Mfg. Co. and Geo, Cade $ 
Gə., tinned copper wire, v.i.r. insulated, taped and braided. 


BUSINESS NOTICES. 

We aro informed that the Brockie-Pell Are Lamp Co.. and Foster 
Arc Lamp Co. are amalgamating, and wi!l henceforth be known as the 
Foster Engineering Co. (Ltd.) All existing contracts will be duly 
completed, 

The Adnil Electric Co. have appointed Messrs. Seatterzwd & 
Johnson, of Leeds, their representatives for the sale (in the Yorker 
district) of Bergmann dynamos and motors, Mr. J. B. Chambers, sho 
has represented the Adnil Co. in Yorkshire. having resigned. te tile 
up an appointment in Eastern Europe. | 

The Lahmeyer Electrical Co. are opening offices at 2. New (hina 
Bazaar-street, Calcutta, with Mr. Н. В. Speyer as their chief exi 
neer in India. | 

Owing to the great increase in their business the Sloan Eletn. al 
Co. have found it necessary to secure more commodious premit at 
Conradty House, 12, Golden-lane, E.C., whence they will remove 
shortly. 

Horatio Stead and Wm. Hy. Iingworth, dealers in electrical 
fittings, &e., Haugh Shaw Works, Halifax, have dissolved partner 
snip. Debts by Мг. Stead. МЕ 

Hal Williams and Walter Bridges, consulting engineers. 3. Nalters 
Hall-court, London, E.C., have dissolved partnership. 

John Norton Griffiths and Thos, Bruce Marriott (trading a Nora 
Griffiths, Bruce Marriott & Co.), consulting engineers, 594. Ја 
wall, London, E.C., have dissolved partnership. 

Joseph Hodgson Woodhead and Harry Woodhead (trading 83 
Woodhead Partners), electrical engineers and contractors, (4 
coigne-street, Leeds, have dissolved partnership. 


Sales by Auction.—Messrs. Marler & Marler will sell by aucti ?' 
Messrs. Crisps’ premises, Seven Sister's-road, London. N.. on Wet 
nesday, Oct. 19 at noon, in lots, the complete installation of eletre 
generating plant comprising а Marshall 30 r.p. engine and hot 
with steam' feed heatertand, Allen, Weston and Paterson and Сегре 
dynamos, belts end shafting. arc and other lamps. &c. сае 
of the auctioneers. 176, Sloane-street, Belgravia, Londen. AM. 
See also an advertisement. 
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Messrs. Horne & Co., 35, Old Queen-street, Westminster, S.W., 
will sell by publie auction at the Royal Arsenal, Woolwich, 
on Thursday, 20th inst., at 11 a.m., unserviceable and obsolete 
stores, including -quantities of iron and steel, brass, copper, 
gunmetal, lead and antimony allov, zinc, lead, aluminium, &с., 
tools and lifting jacks, telegraph and electric light fittings and 
instruments, 650 electric lamps, 43,450 electric lamp bases, &c. 
The lots may be viewed at the Royal Arsenal, Woolwich, on Monday, 
Tuesday. and Wednesday, previous to and on morning of sale. 
Catalogues from the War Office, Whitehall; the Ordnance Office, 
Tower; and the Ordnance Office, Royal Arsenal, Woolwich. See 
also an advertisement. 

Patents Development.—The proprietor of patent No. 21,181 /1905, 
for “ Improvements relating to electrical measuring instruments," 
desires to enter into arrangements, by licence or otherwise, for 
exploiting same in this country. Applications to Messrs. Hasel- 
tine, Lake & Co., 7 and 8, Southampton-buildings, Chancery-lane, 
London, W.C. 

The owners of patents No. 23,501/1899, relating to ‘‘ Improve- 
ments in vacuum table lighting,” and No. 12,582/1902, relating to an 
“ Improved system of electric lighting," desire to negotiate with elec- 
trical engineers with the view of granting licences. Information from 
Messrs. Lloyd Wise & Co., 46, Lincoln's Inn Fields, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

A receiving order has been made against W. H. Hunter, elec- 
trician, &0., High-street, Towyn, Merionethshire. 

A first and final dividend of 1s. is payable at 24, Friar-lane, Lei- 
cester, to creditors of Alan MoAlpin (trading as McAlpin & Co.), 
electrical engineer, 44, Cauk-strect, Leicester, and Cambergate, 
Peterborough. 

A first and final dividend of 44d. will be payable at the O.R.'s 
City-chambers, Lowgate, Hull, to creditors of Harold Bristow, 
clectrician, &c., 368, Hessle-road, Hull. 


The Cascade (1906) Power Co. (Ltd.) is being wound up volun- 
tarily. Claims by Nov. 1 to Mr. А. G. Bartholomew, 695, Salisbury- 
House, London, E.C., where a meeting of creditors will be held on 
Oct. 14. 

In the report of the official receiver in regard to the liquidation of 
the Mid-Oxfordsbire Gas Light & Coke Co. (Ltd.) it is stated that 

On June 24, 1909, the company purchased the Chipping Norton & 
District Electric Lighting undertaking for £10.500, which was satisfied 
by the issue of £7,000 special debentures carrying a first charge on the 
undertaking and ranking with the debenture stock in regard to any 
deticiency, and by the issue of fully-paid preference shares for the balance 
(£3,500). No agreement has been tiled with the registrar of joint stock 
companies in respect to these fully-paid shares. The electrice lighting 
works were purchased in order to obviate competition. The company's 
engineer. (Мг. А. F. Painter) recommended. the purchase at £10,500. 
In May last the court, on the application of special debenture holders, 
appointed W. А. Slade, 9, Old Jewry Chambers, E.C., recciver and 
manager of the Chipping Norton Gas Works, and on Мау 12, 1910, he 
was also appointed by the court receiver and manager of the Chipping 
Norton electric lighting works and of the Bicester gas works. The 
trustees for the special debenture holders bad also entered into possession 
of the Woodstock works. On May 19 the company resolved to wind up 
Voluntarily, and appointed Н. A. Stevens, 6, Dowgate-hill, E.C., liqui- 
dator. "Ihe failure of the company is attributed by the directors to the 
Inability to obtain statutory powers and shortness of working capital. 
In the opinion of the official receiver it is also due to over-capitalisation. 
Мг. В. W. ‘Thornton, C.A., Oxford, has been appointed liquidator. 

Deed of Assignment.—4A dividend is to be paid under a deed of 
assignment executed on March 18, 1910, by Ellen Derbyshire 
(trading as P. Derbyshire), electrical engineer, &c., 6, Duke-strect, 
St. Helens. Claims by Oct. 10 to Mr. P. S. Booth, 35. Exchange- 
chambers, 2, Bixteth-street, Liverpool, or Mr. R. Else, Victoria 
Works, St. Helen's. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Мств. —The wndermentioned Applications (except those marked +) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
Of inventions, When complete Specification accompanies application, an asterisk is affixed. 

n August 15, 1910. 
19.119 KAnAvCDINE. Secondary batteries or storage cells. 
19.125 Scorr. Electric switches. 
19,164 Siemens Bros. Dynamo Works & KiErFER. Ventilation of dynamo-electric 


machines, * 
А { 16, 1910. 
19,182 Сомиамз. Switches. e i 
August 17, 1910. 


19.282 Неввеск & Horz. Electric sicnalling apparatus.® 
19.221 WarwstRv. Fittings for overhead к 
19,359 В.Т.-Н. Со. (С.Е. Co., U.S.) Alternating-current motors, 


August 19, 1910. 
19,466 Hawkes. Electric heating and/or cooking stoves.* 
August 20, 1910. 
19,517 Conner. Telephone receivers. | 
19.525 Вкоок$ & ALston. Contact breakers. 
19,539 Siemens Bros. DyNAMO Works.  (Siemens-Schuckertwerke G.m.b.H., Germany.) 
| Commutators for dynamo-electric machines.* . 
19,557 Ккїлк. Electromagnetic alternating-current apparatus. (Date applied for, 
27,5/10. Comprised in Application No. 651, dated 10/1/10)*T 
August 22. 1910. 
19.583 LancasuiRE Dynamo & Motor Co., Моор & McLeop. Synchronous motors.* 
19.593 GiBBs. Making wire electrolytically. (Date applied for. 4/2/09)*t — — 
19,600 Societe pes ETABLISSEMENTS SAGE Bine ET Cig. Multitubular positive for 
electric batteries. (Date applied for, 25/6, 10.)*+ 
19,619 Battaitce. Electric tramways.* 
August 23. 1919. 
19,659 Aitken & BritisH [NsuLATED & HELsBY CABLES. 
instrument.* VERS | 
19,701 Quertier. Electrically transmitting orders or signals and for indicating their 
nature and the points of transmission. * 
19.703 Quertigr. Electrical transmitting printine indicating and recording apparatus. ® 
Aueust 24, 1910, 
19 729 Joun & Berry. Secondary batteries. 
19,772 RuTHENBERG. Electrolytic production of antimony. 
19.783 Witiiams-Exiis & Dutton, Calculator for electrical quantities, 
19,786 Miram & SE:pEL, Electromaenetic cl itches. (Date anplied for, 14/2/10.)*t 
19,795 City or Lonpon ELEcTRIC Монтшо Со. & PEgARD. Supporting and raising and 
lowering lamps. р 
19.804 Reip. Electric furnaces.* 
19,805 Кыр. Regulating electrodes in electric furnac2s.* 
August 25, 1910. 
19 826 CopPrAND. Electric incandescent lamr-holders. 
19,85! REvROLLE & А. REYROLLE & Со. Electrical cut-outs. 
19.863 SriRK. Shunt regulators for variable-speed motors. 
19,866 СеЕвкирЕк Siemens & Co. Manufacture of fireproof electrically conductive 
materials. (Date applied Юг. 4/10,09.)*f 
Aucust 26, 1910. 
19.910 Brown. Automatic circuit-breakers. 
19.914 SrRAUssLtER. Metal filament lamp. 
19.930 Druseipt. Combined fuse box and switch for electric circuits.S — 
19,932 WHEELWRIGHT & Moxon. Flexible protector and grip for use with cables con- 
ductine electricity. 
19,952 MiRAM & Seipel, Electromagnetic clutches. (Addition to No. 19,785,10. Date 
applied for, 25.7,10.)*t 
19,955 BarsiLLiE & British RADIC-TELEGRAPH & TELEPHONE Co. Transmitters for use 
in wireless teleeraphy. 
19,970 Siemens Bros. & Co. & FERREIRA. Electrically detecting railway points.* 
19,971 Siemens Bros. & Со (Siemens & Halske Akt.-Ges., Germany.) Electromagnets 
with removable cores. * 


Portable electrical firing 


August 27, 1910. 
19,989 McLean. Electric lamp-holders. 
19.993 KALLMANN, Electric resistance. (Date applied for, 31/8/09.)*t 
20,004 AsHbOwN. Sparkine or ignition plug. . 
20,040 Societe DITE ETABLISSEMENTS Paz & Sitva. Sockets for fixing electric bulbs. 
Date applied for, 28,6,10.)*f 


SPECIFICATIONS PUBLISHED. 


1999 SPECIFICATIONS, 


13.728 ScuuER. Arc lamps. (Post-dated 13/12/03.) 

15,380 RM 7 Simms MAGNETO Co. High-tension magneto-electric machines. (Poste 
date 1.1.) 

16.332 Jounson & Виммнотон. Electricity meters 

18.675 Mepway & Scott, Switcheear for the remote contro! of electric motors. 

18.756 TURQUAND & TuRQUAND. Electric battery lamps. 

19,090 М:'кРну. Rectifyine electric currents. 

19.387 Mount & Bezk FLAME Lamr. Arc lamps. 

19.660 FARrAND. Coin-freed apparatus for supplyins or measuring a current of electricity. 

21,179 Ваквоув. Нотосојаг generators and motors and other electrical machines 
having a larg: number of collector rings. н 

21.343 Kirwan & QuANEY. Switches for breaking electrical circuits. 

23,226 В.Т.-Н. Со. (G.E. Co., U.S.) Fluid meters. 

23,227, 23,228 & 23.229 Murray. Electric cut-outs. (Dates applied for, 17/10/08 
9 11 08, 30.11.98.) 

23.291 Siemens Bros. Dynamo Works, (Siemns Schuckerwerke Gs) Prevention 
of brush sparking in rotary electric frequency transformers having commutators, 

23,328 LAKE (Electric Press Bulletin Co.) Telegraph transmitting and recaivine apparatus 

23.351 В.Т.-Н. Co. (G.E. Co, U.S.) Refractory insulating materials. 

23,455 Dessauer. Takine photoecraphs with Rontgen rays. 

23.747 GRAHAM, Electric sienalling means. 

23.802 Rocers. Audible electric sienalline devices and the like. 

24,017 B.T.-H. Co. (С.Е. Co, U.S.) Signal systems for railways and the like. 

21,109 CARRIGAN. Switches. 

24,269 SIEMENS Bros. Dynamo Worxs, Ltd. (Siemens-Schuckertwerke Ges.) Driving 
and operation of electric frequency transformers having commutators, 

24.302 Evans-JAcKson. (Hiorth.) Electric induction furnaces. 

25.383 REDFERN (Compaenie Generale d'Electricite.) Soldering the filaments of in- 
candescenc? lamps. 

25,536 Siemens Bros, & Со. & DigsELHoRsT. Insulator for high-tensioa electric circuits 

25.719 Hosacop. Electric plue and socket couplings or connectors. 

26.088 Kirwan & Quaney. Switchinr devices. (Post-dated 115/10.) 

26,250 Siemens Bros, & Со. & DIESELHORST. Inductance coils for submarine and other 
electric cables. 

26.259 AN HarskE AxTr.-GEs. Telephone exchanges. (Date applied for 
14.11 28. 

26,779 Leon & Lewis. Telephone transmitters. 

27.208 BENIAMIN. Supporting devices for electric incandescent lamps. 

27,458 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Automatic telephone 
exchanges. 

27,674 PETERSON. 
7129) 

27,976 DE LAMINIERE & Soc. ANON. DES ACCUMULATEURS DE LAMINIERE. Accumulator 
plates. (Date applied for. 8 12.28.) 

28.429 \Мумне. Switch with lever motion and instantaneous make and break. 

28.555 McBripg. Arc lamp. 


29.068 Hirst & ANGOLD. Arc lamps. 
29,090 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Working of 


sinele-phase commutator dvnamo-e'ectric machines, 

29.240 HUBBELL. Storage batteries. 

30,208 Fynn,- Alternate-current motors. | 

30,331 Stevens (тр.), STEVENS & LAMBERT. Brush-holders ‘employed in electrical 
apparatus. 


Mcthod of charzing electric resistance furnaces. (Date applied for, 


1910 SPECIFICATIONS. | А 


672 МА Енг: Electrical induction smelting furnaces. (Date applied fcr, 
/3. 09.) 
349 Krause. Metal filament lamps having filament carriers arranged elastically, 
(Date applied for, 5/7.09. Oririnally included in 22,458,09.) 
439 Down & DowN. Electric light bracket. 
467 Siemens Bros. & Co. & Riper, Telephone apparatus. 


1090 


827 Soc. p'ErEcTRICITE “ Мимемов " & CoLas. Electrically-operated indicating, 
registering and controlling devices. (Date applied for, 13/1/09.) | 
1,206 ELEKTRISKA AKTIEBOLAGET АЕС. Systems for electrically operated submarine 
mines. (Date applied for, 18/1/09.) Пе 
1,461, & 1,462 HarTMAN. Purifying liquids by electricity. 
2,032 Crocker. Electrol ytic celis. 
2.349 Kitsee. Telegraphic relays. | 
2,432 FELTEN & GuiLLEAUME LAHMEYERWERKE Акт. Ges. Checking the use of electric 
^ lighting apparatus. (Date applied for, 1/2/09.) 
2,894 MarTIN. Current motors. m 
3.250 SPRAGUE & CHAMBERLAIN & HOOKHAM. Prepayment electricity meters. 
3,314 StacHow. Magnetic оге separators. (Date applied for, 19/2/09.) . 
‚977 Dicker, (Benjamin Electric Mfg. Co.) Portable holders for electric incandescent 
T lamps. 


‚981 B.T.-H. Co. (С.Е. Со., U.S) Treatment of metals of the chromium group. › 
4,697 WHITE & CaricHorr. Control of electrically-operated switches. (Date applied 
for, 27 :2;09.) 


5,376 Емввовн-НАЕТ (Electric Renovator Mfg. Co.) Centrifugal fans. 
for, 28:10:99.) | 
5.835 NEUDoRrFER. Insulating wall-boxes for electric apparatus. 

5,571 MibGLEY & VANDERVELL. Electric switches. 
5,801 ApAMs Mra. Co. (Cutler Hammer Mfg. Co.) 
electric switches. 

5.985 SMITH, GREEN & GLOVER. 


(Date applied 


Electro-magnetically actuated 


Alternatine-current induction motors. 

6,160 and 6.363 ApAMs Mrs. Co. (Cutler Hammer Mfg. Co.) Switches. "T 
6,657 B.T.-H. Co. & D'Arcy. Electric energy meters. (Date applied for, 20/9/09. 
Request under Sec. 19 of the Act not granted.) | 
6,658 SaLzER. Supports for the filaments of incandescent electric lamps. (Date 

applied for, 193.99.) | 2, | 
6,668 В.Т.-Н. Co. & WEDMorE. Protective devices for electrical transmission and dis- 
tribution systems. (Date applied for, 18 10,09.) | 
6.867 ADAMS Мес. Co. (Cutler Hammer Mfg. Со.) Electric motor-controllers. 
6.964 Siemens & Haske AkT.GEs. Connections for semi-automatic telephone 


exchanges. (Date applied for, 20:3 09.) | ‚ , 
7,154 Siemens Bros. & Co. (Siemers & Halske Akt.-Ges.) Electrical signalling 
apparatus. 


7,266 Siemens Bros. Dynamo Works & LyDALL. (Siemens Schuckertwerke Ges.) 
Sinele-phase commutator motors. (Addition to 2.303, 28.) 


7,292 SIEMENS Bros. Dynamo WORKS. (Siemens-Schuckertwerke Ges.) Electric 
frequency converters. 

7.322 Reinexinc, Short-circuit detectors. 

7,821 SIEMENS Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Arc lamps. 


7,822 SIEMENS Bros. Dynamo Works (Siemens Schuckertwerke Ges.) Starting of 
poly phase electric asynchronous motors. 

8.024 GRAHAM, Telephonic transmitters. 

8,141 Kajrura. Duplex systems of electric telegraphy. (Date applied for, 6/4,09.) 

8,409 Siemens Bros. Dynamo Works & Parker. Ventilation of continuous-current 
dynamo-electric machines. 

8,411 SiEMENs-ScHUCKERTWERKE GES. 
8,4,09. Addition to 12,556.08.) 

8,831 TELE & Dg Tovaros. Suspension of electric trolley wires. 

17:99.) 

9.045 Siemens Bros. Dynamo Works (Siemens Schuckert-Werke Ges.) 

electric compensated series motors. 


Electric searchliehts. (Date applied for, 
(Date applied for, 


Polyphase 


9.094 Рот. Protecting tubes and vessels from galvanic or electric currents. (Date 
applied for, 22 4/09.) | ‚ | 
9,176 NEwLanps & Parkinson. Making electrolyte for primary batteries. (Applica: 


tion for patent of addition to 11,926,09.) 

10.312 Laurent. Indicating or alarm governors for motors. 
Addition te 16.802,09.) 

10.423 LUNDBERG, LUNDBERG & LUNDBERG. Switches. 

10.577 GRAHAM. Telephone systems. 

10.705 Brown, Сатемву, GOURLAY & GOURLAY. 

10,771 Аолмѕ Мес. Co. (Cutler Hammer Mfg. Co.) 

10,817 & 11,155 Fessenpen. Wireless signalling. 
29/1,10.) 

10,820 ZAHRINGER. Operating maeneto-electric ignition machines. 

10.843 Morse. Power transmission mechanism. (Date applied for, 15/12,08. Originally 
included in 28.923 09.) 

10.961 PARTINGTON. Multiple fusible cut-out for electrical circuits. 

11,251 Siemens Bros. & Сс. (Siemens & Halske Akt.-Ges) Telephone exchange cir- 
cuits. 

11,333 Howard & CoAp. Telephon? mouth-pieces. 

11.903 FgzssENDEN, Variable electric transformers. 

12,425 GssRupER SIEMENS & Co. 
(Date аргћеа for, 24, 5/09.) 

13,522 Акт.-Сез. Brown, Boveri & Cre. Driving of dynamo-electric machinery, (Date 
applied for. 22 5,09.) 

13,828 Lauge, Portable electriclamps. (Date applied for, 28 2 10.) 

14,153 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke Ges.) 
remanent magnetism in dynamo-electric machines. 

14.315 Arson., (Noves.) Maeneto-eenerators 

14,353 Явмем$ Bros. Dynamo Works.  (Siemens-Schuckertwerke Сез.) 
braking action in polyphase commutator electric motors. 

15,977 Lewis. Electrodes for arc lamps. (Date applied for, 10/3/09.) 


(Date applied for, 11/2/10. 


Electric conduit threaders. 
Electric circuit-breakers. 
(Dates applied for, 19,7/29 and 


(Date applied for. 18.5.09.) 


Protective coating for bodiez consisting of carbon. 


Preventing 


Obtaining a 


(Copies of the undermentioned works can be had from The Hlectríctan office, post free, 


on receipt of published price, adding 3d. for books published under 38., and 5 per cent. 
for books published nett. Add 10 per cent. for abroad or for foreizn books.) 


“Diagram for the Easy Calculation of Shaft or Beam Deflections.” 
Ву К. Livingstone. (London: “The Electrician " Printing & Publishing 
Co.) 2s. 6d. net; in tube 2s. 10d. post free. 

“The Encyclopædia of Municipal and Sanitary Engineering.” 
by W. H. Maxwell and J. T. Brown. | : 
net. 

“ Elementary Treatise on Physics." 

Eléments de Physique," by E. Atkinson. 18th edition. 
A. W. Reinold. (London: Longmans, Green & Со.) 15s. 

"A Text-Book of Physics." Ву Н. E. Hurst and В. T. Lattey. 
(London: Constable & Co.) 8s. 6d. nct. | 

| “ Solenoids, Electromagnets and Electromagnetic Windings.” By 
Charles R. Underhill, (London: Constable & Co.) 83. net, ^ | 


" Applied Mechanics Ву John Graham. (London: 
Arnold.) 5s. net. 


'" Notes on Applied Mechanics.” By В. H. Wh | 
(London: Edward Arnold.) 4s. 6d. net. LAN apham and G. Preece. 


“ Electric Lighting for Motor Cars.” Ву! 
с Lighting | ; Marks 
The о Publishing Co.) 3s. 6d. Het ш 
“ Electric Circuit Problems in Mines and Factories.” 
ories. 
Старрег. (London :. The Chichester Press.) 3s. 6d. det 


Edited 
(London: Constable & Со.) 425. 


Ganot's 
дие by 


Translated from 


Edward 


(London : 


By Ellis H. 
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NEW COMPANIES, MORTGAGES AND CHARGES. 


qa 


NEW COMPANIES. 


ALLIANCE ELECTRICAL STORES (LTD.) (111,804.)—Reg. Bept. 36, 
capital £25,000 in 47,500 preferred ordinary shares of 108. each and 
1,250 deferred ordinary shares of £1 each, to take over the business of 
electricians, electrical engineers, &c., carried on by the Alliance Elec. 
trical Co. (Ltd.) (in liquidation). First directors, T. Ions (chairman), 
J. E. Coles and W. К. N. Grimley. 


LLANGEFNI ELECTRIC LIGHT & POWER CO. (LTD.) (111,909.)—Reg. 
Sept. 27, capital £3,000 in £l shares (2,750 5 per cent. cumulative 
рос and 250 ordinary), to carry on business indicated by title. 

irst directors, Major L. Williams, J. Jones, W. Owen, E. J. Owen 
and L. Milne. Reg. office, 66, Victoria- street, London, S.W. 


LYNESS SYND. (LTD.) (111,896.)—Reg. Sept. 26, capital £3,500 т £1 
shares (2,000 deferred), to acquire develop and turn to account the 
Lyness patent electric control finger and tip, &c. Private company. 
В. С. Гупевв is first permanent director. 


PROGRESSIVE ENGINEERING CO. (LTD.) (111,880.)—Reg. Sept. 24, 
capital £500 in £1 shares, to carry on the business of electrical. mecha- 
nical, motor, aerial, civil and general engineers, &c. Private company. 
First directors, W. Smith and A. Н. Jelly. 


TELEPHONE SUBSCRIBERS’ PROTECTION ASSOC. (LTD.) (7.610)— 
Reg. in Edinburgh, Sept. 26, to combine telephone users and to protect 
their interests. Вер. office, 144, St. Vincent-street, Glasgow. 


UNITED SHERARDIZING (LTD.) (111,901) —Reg. Sept. 26, capital 
£60,000 in £1 shares (14,0C0 5 per cent. preferred ordinary), to curry 
on the business of galvanisers, zinc workers, steel and iron workers, 
smelters, manufacturers and blenders of alloys, metal workers, &c., to 
acquire the right to use the process known as “ Sherardizing ог any 
process for covering iron, steel or other metals with а coating of zinc 
or other metallic substances, to acquire certain patents and to adopt 
an agreement with T. Н. Nelson. First directors, R. F. Hanbury, 
T. H. Nelson, P. Dawson, Major M. F. MacTaggart and Н. M. 
Delacour. 


MORTGAGES AND CHARGES. 


ELECTRO-MECHANICAL BRAKE CO. (LTD.)—A memorandum of ms 
faction in full on Aug. 13, 1910, of charge dated April 27, 1992, 
securing £250, has been filed. 


MAWDSLEY'S (LTD.)—Issue on Sept. 12 of £100 debentures, part of a 
series created April 26, 1909, to secure £2,000, charged on the Е 
property, present and future, including uncalled capital. Holder, J. B. 
St. Hill Mawdsley. Previously issued of same series, £1,200. 


— — ——— ——— 


CITY NOTES. 


aaa 


MEMORANDA (Sept. 29).—Bank rate 4 per cont. (Sept. 29, 190 
Price of silver, 248d. рег oz. Consols 79; —801 for ШО atinuation 
account. Consols Pay Day, Nov. 4; Stock and poets Oct. 14 
Days, Oct. 12 and 26 ; Ticket Days, Oct. 15 and 27; Toy, я 
and 28; Mining Shares Carry Over Days, Oct. 11 and i 

Prices оғ Метліз (London).— Copper, cash, ui dier, 23-25) 
573. Lead, English, 151—134; foreign, 12;—15. SP "ths, 159}. 
Tin, English, 158—160; foreign cash, 162; three months, 
Iron, Cleveland, cash, 49/34, three months, 49/105. 


ANGLO-AMERICAN TELEGRAPH 00. (LTD.)—The directors hav? жи 
after placing £5,000 to renewal fund, to declare an interim d "rM 
quarter ended Sept. 30 of 153. per cent. on the ordinary , 
per cent. on the preferred stock (less tax) payable Nov. №. 


CALCUTTA TRAMWAYS CO. (LTD.)— The directors have declared an 
interim dividend of 2s. 6d. per share. 


CLEVELAND & DURHAM COUNTY ELECTR 
directors’ report for the vear ended June 30 
turc on new works during the уеаг was £8.81}. 
depression had retarded the т | new ee саг 
profit was £12,942, against £2,098 for the previo r ur. + om debit 
for interest there was a net profit of. £2,906, which dina de 
balance brought forward, leaves a debit of £751 to be саг 


‚ the pay 

EASTERN TELEGRAPH 00. (LTD.)— Thi» company announce ti 13 

ment by warrants on Nov. 1 of interest for the half-y jn WW of the 
on their 4 per cent. mortgage debenture stock. The bled ds 
debenture stock will be closed from 27th to 31st inst. inclusive 


is COMP: ny 
EASTERN & SOUTH AFRICAN TELEGRAPH CO. QD. T | SU dE 
announce the payment by warrants on Nov. ] of nv debentures | 
ending 31st inst. on their 4 per cent. Mauritius subsidy 


IC POWER CO. (LTD.) - Tbe 
states that capital expend 
‘The continuous trace 


s aurons 
ess secured. The иго 


transfer books will be closed from 27th to 31st inst. Eos T 
RIO DE JANEIRO TRAMWAY, LIGHT & tied ier | 
directors have declared a quarterly dividend ої 17 ре | n 
duc on the 15th inst. * 


SUBMARINE CABLES TRUST.— The coupon 
paid by Messrs. Glyn, Mills & Co., 67, Lombard-street, Е.С. 
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Price КАТЕ | prvipexr WE TO 
ER CENT. Ост. 5. 
Wed., |? Dus. CT, 
= AGGREGATE. DEND Low 
Wek | 8 D^) ^ Ro: FT Amount, [PE oF Des E High- Low 
LINE. edi | В | ook, Amoun (а) Electricity Supply. в d. © в 
Р вена ананан саны Маг, бер | *.. 
£ у Ord, es.. 81 —9% 5 16 0 Feb, Aug Уй ее 
| є * 2 | 2440 |- "ө 5Ю | Bournemouth & Poole Elec. Sup. Ord. «| 8 —, |412 6| Feb Aug | 102. 108. 
t. 28 1,487 — 18 1 , 4- 59 10 À fo 4 43 per Cent. Cum. Pref..... 10 —] } 5 13 July ee 6 
Aberdeen Corporation .... Sept 28 | 1,487 | — 6,823 | 39 1.725206 |+ 203,672 10 tle | Do. 6 per Cent. Ce Sock (тей)... :| 10] x E а: ach ed ss 
Airdrie .....oesososocsooos] o» 20 | 45,894 | + 6, ' 8436 |+ 330 Do 44 per Cent. Deb. Sup. Ord. ..| 6j—7 Mar, Sept А + 
Argentine .........| n 301} + 25| 20 , St. | 44% Kensington Мес eon 416 0 : 100), ss 
Aye Corporation ПО Qi. 2 zet |38 f ык] Ва | Brompton ent boii Guar Бак Sik EE $e анда cul ii 
Barnsley »90*990900€9909999 23 '569 + 1,7 Sentral lec. up. . о EL Sup. Go. à Feb., Aug P 
"m 79| 39 | 32,5 St. 4% | Centr W. End & City) —] |414 0 oi e 
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Birmingham & Midland....| Sept. 29 | бат 22| 427 | 295320 — 1, oa Wot | 4% | De 43 per Cent, Deo. Stock fedes | 3) 4) |5 3 6 е 
Blackburn e Fietwood .. Oc, 1| вв — 50 `.. ою + өз [9S 4| Ва Quy Undertaking 449% Cum. Pref | dic log 2o qune Dee | essc] ee 
Blackpool and Fleetwood .. 2| 2043 | + isl 35 | 94294 + 6496 2/0 | chelsea Electric me. Stock (red) sess. aTi 3 2-01 FEA MS 
Bolton Corpora Falc OM Sept 2 2, 26 52673 |+ 4,601 44% | Do. per Cen се hting Ord. ...| dldd— :8 0 an, July ie 
Bombay .......... и . 28| 1,875 |+ 182 27 | 137340 |+ 4896 | St 6/0 | City it London Electric De а Tiel 4 :8 6 | fune, Dec | œ: 1018 
рош пеше ee Ode A serie: 2635 6 | 28892 + 177 (| 10 6/9 Су of, Cent, Cum. и: 120 —124 | 4 0 an, July | 102 
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"esas oe 13 84,182 d St. 59 Do. pe d Deb. Stock (red.) pril, ee 
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Burnley Corporation ...... Oct. 1 440 | + 162 | 26 | = «^6 | аео, | De 5 рег Cent. non Cum. ЧИ Я |676 Mar, Sept | 115: 11% 
tion ....e| 5 117 | $26 | 31,890 | 51 5% | Do | Elec. Supply Ord. ... —11+ |5 6 6| Man 1 2 
Eus ora oe a р 1 | 45589) | + n4,564 | 13 | «701102 |4 r53 122 | 10] 4/0 yox ce Gant бш Prel эмо ou 10 4 3 6| Jan Nov | Ae Troes 
Calcutta Tramways Со-:..: = 1| 12 + 39 Е ИРА 4.19 65 | Бо 44 per Cent. Deb Stock (гей. а. 100 —103 | 4 7 6 Avi oet | ae) es 
Camborne-nedruth ...... m .. ., ws 3 E09 + 162 1 St. | 4h № Do. Second Deb. Stock ....... Ord. i : 41—44 590 м dept 23 as 
pe ec УЗ ais 68.730 |+ 3,927 | ЗЫ She) „Ое те Беа е сү, оа Аа. : 
Genel Landon Нау [Ot АР 10001 |+ tes | 526 Be af ist Deb, Stock (red) ПИШИ 99 а 590 Атой з 
S к os — , T : 1 tin PILLE ооо NE , és ee 
City & South London Rly... n ES ec n 108,615 |+ 2,542 5| 4/6 Hove EU аа ridge Ord... ......- ei ob | 418 O| Jan July | ++ | s 
City of Birmingham «esee o9 ps БО, ogg | Е ,M9 |+ 1,678 || 95 4/0 poer per Cent. dst Pref METRE z |418 0 "e 
Colchester Corporation ....| » 29 501 | — 19,2 i 5 43 Do. 4 рег Cent. Deb, Stock A ting Hill | April, Oct | .. | e 
соска or (ELM dub 16312 |+ 2280 | a 48 Kensington & MET Сохор (red.) ..| 95 —98 М : : p Tuy | ee | os 
ydon ams...) _„ 23 6,386 |+ 207 [| Сог (Joint Sanon tb ed DIS Silos sce i —85 6 | Mar, Sept Spots 
Devonport & Dist. Trama .. 1. 2 255 | + 2,303 |+ 126 || %| Kent Elec. Power Со. irre ..... НИ |3 4 Mar, Sept | .. | ** 
Dover Corporation ......., Sept. 30 166 | + 79430 |+ 1,653 | 5% 4 ^o London Electric Supply Ord. .....: Mone 4—5 580 an, July ad ss 
Dubin К Lucan Railway: s. ment d eao | 30,576 |— '687 | О eg per Cent. Pref... eresse uud 90—92 |4 7 0 MPO Esq we 
lin United ...... «s. э 807 X: , 33 | 5 3/0 Cent. 15+ Mort. Deb .....- 5 3 —3{ 6 13 3 р » 8:0 
Ded Зоны io s B 1.278 | + ш MEE I APO A er Gent Cum Persici] cé | 3 1p 0| a July = 
еа eee pup y 8908 |— 701 2/3 | Do. 4j per Cen "Stock Ist Mort....| 102 —10 an, July "e 
East Ham Council ........ Sept. 30 346 | + '539 |- 145 5 R Do ij per Cent. Deb. Stoc К (гед.) | 82—85 |4 2 6 ] : Я oe 
грогайоп....,..-.| озрї. m 37, St. г t. Mort. Deb. Stoc : —98 |412 0 une, T - 
Gateshead Е, Dist Tams ol oct. | 19844 | + Ec E. s M Midiand Elec. Corp. for P. D. Ist Mort. Deb. EE A Ed crc ane Me 
w Corporation „..... 8|— | i 48 го . Supply Ога........ Po —4 4 zal ds 
co Trams....... ee ant al 101 + 7 979 = | 86 5 1/6 ет поп Сит. Жы, МС e | 480 Jan, July | d 
Gloucester Согрп........... p 23 211 | — 020 |+ 591 1 5 5% Do. 4$ per Cent. 1st Mort. Deb. orts.....| 100 —102' 418 0 k ‚> |! as 
н КЫ Oct. 1 1,385 | + t + 3004: 199 a North Metro. Elec. Poer Sup. 5 Mor 1,0112 —13 6 9 0 m dii A và 
irato -| Sept. 23 | 608 | — 9,659 |+ 632 Ю | Notting Hill Electric Ога...... а Feb, Aug | «| ~ 
Greenock & Port Glasgow ..| Sept. 23 263 | + 223 | axe | 5/30 | Oxford Electric Ord. нее. 71—81 | 2 3| Feb, A к ee 
| Tramways ....| » 18,2 | 3| ЗЮ | St james’ & Pali Mall Elec. Ord....-..--- —H |416 6 Feb Aug | «| + 
Hastings Elec Trams CO.) т 2 812 | = Massa |+ "2.284 | 8 50 “Bo. "Ter Gent, Верите „ИЙ 416 b | dam July | sf rs 
eeenveene eee ere mere ' , Ы ео. * E —7 ee 1 M cee as 
НЫ О UM тн i42) |k 832 || 9t, 34% | Do, B rer Cent Deb Stock (red) ont] 2-3. e à e| Apri -: е 
Hull СогрогаНоп.......... | ” i 537 + br S 186 5 oe Sol th London Electric Supply Ord... iss 99 —102 4 19 9 с ix m 
Ilford District Council...... Sept. 28 135 .. ae + 65 5; 4/0 Do 5 % 15% Mort. Stock (red.). Ord... а .. Be se | oe 
Ilkeston District Council .. Bene Aco | M + 2565 || St. | 5% South Metrop'n Elec. Lt. & Power Ord. .. | eta} 613 0| Feb, Aue E Rio 
Ipswich Corpora donny sen uri 39 643 | + É 758 |+ 253 i| ов | Do. 7 per Cent. Cum, Pref, +4... | 96 —39 |411 0 rud Oct | ..| ee 
Isle of Thanet Coy parera] Seals D Е | Sek | «Do. 4j ist Deb. Stock edere] 9e co o | April, Oct | |o 
ОСВЕН i M : 4,357 |+ — 14 || St_| 4196 tUrban Electric SUPPI ee: a АД Oc шул: 
eighley Corporation. . ecese 23 117 РЕ , 59 H 100 5 2/6 *Do 5 per Cent. um. Pre e socos | 77 —79 5 14 0 pril, ke s 
Kidderminster & District ..| — ,, l 153 | + He 3,992 5) 2/6 | Do. 4} per Cent. Ist Mort. Deb. ....... 8 —8} |517 9 | Mar, TE 5 oe 
Kilmarnock Corporationi x) ct 1,592 | + Blass | "582 | St 4366 | Westminster Elec. Sup. Ord... ------------ 5—5 |4 2 0| Jan, July 
kshire Trams Co. eec S:pt. 29 ) a 5] ‚455 — | 5 /0 West Cent. Cum. Pref.....-. n 
Lanar i United зоосозо е oo 28 1,323 6,537 — 250 5 2/3 f Do. 43 рег 
ИНО ЗО. "OR ТЕ 183,453 |+ 6,006 
Leeds Corporation ........ | Oct. | 2433 + 924 |+ 74 ectric Railways and Tramways. 
Ee A qu. nd 627 | + ae | er .. | April Crus е ts 
М ПОП .,.. » . а T о iden cef: совае ге е ; wy ee ee 
vede Cor orate oer Fd 1 018 + 424.175 + 19027 l| .. Bath Elec. Trams Pref. T ть и | — 6 9 о Sak Oct sa ao 
Li l Corporation ....| Sept. 24 | 11, 20,554 | + 0/6 | Do. 5 рег Cent. Cum. ck (red ГОРУ 80 —84 15. an, July 82; .. 
mp MEME IE: ELLA PERRO ВЕ 
адаа оооу E 655 | St. 44% | B'ham & Midlan iage Ord. ........ сагв 0 » ej 
eeej м 2,470 |+ / i ways & Carriag —7) | 5 4 DE RO 
"London Eie Ry боле Ock 15 1213 | + 252291 |+ 10,678 | 19 $32 | "Do ^ Cum. Pref. (fully paid) ҮШИПИП 100 —101 |319 9 fea EM P 
London United ...::::::. » 1f 6155 | + I 7 рва | Do. 4 per Cent. Debs. Ord; и t —! e DEA Aue Л 2k 
Lowestoft ....... n m wv: 7,673 || 10 .. | British Electric Can Prei. ИИ | Zia 10° о | April, Oct | 89 .. 
Maidstone Corporation .... i „455 | + «905 |+ 7673 | О pe сп E шл ы К н, cou ОО 
Manchester Согрогацоп....| „ 1 | 16, 2 25472 |+ 9 | 5% | tDo. Sper Cent. Perpe b.Stock. sel 70—75 -| 6-0 Feb Aug i. И: 
егеу Railway eee] и | 2051 | — sis |к a089 | St 42 | De. 4i per Cent. 2nd Deb. koe] 63 —65 |412 6 | Feb, Aug | ii| i 
м QUE X a back ER EE Sept. 23 208 n 131.315 |+ 8,089 [ St. E Central London in un р пра. — , 414 © Feb. ы) d. = 
Metropolitan Dist. Railway See Perd H E + ал | ЗЕ 4? | Do. n pe E. Е pen bcp Me 100 10 3 i д | jan July | 1014|) .. 
Metropolitan Elec. Trams ..| S»pt. 23 ‘319 | — 3948 |+ 141 Stl 2% Do. De M Cent. ОеЫѕ.................. 44—54 [4150 рі, Oct | ..| « 
Nene gr all M 104,723 |+ 1147 || 100| 4% | Fo. 4 per Cent Debs us а i ао April, Oct ЖО? 
оа Corp. i| «1| 3894 | + 13027. |* “49 |105 aoe | Do 4 per Cent. Ist Mort, De Grd. L| 24—28} |5 3 0 Feb, Aug | + | + 
Noh „| 66 | + 529 (= 137 | О МО | city k South London Rly. S 89) ......| 105 —102 413 © Feb, Aug | .. | + 
Nort ampton Corporation..| Sept. 30 2 Е 21,237 |- i 26 d Do. 5 per cent. Perp. Pref. a нь... 103 —103 | 4 15 6 re» Au e a 
Dame Ку а. t ITE "$54 |e 24 | ae | Bee | De Voie SEEN шо а Еа В 
Oldham Corporation ...... а "196 | + 3,5 6137-4 St; |/955. | Box (УШ кутлу в ....| 98 —101 |. 18 3! May, Nov | 10tj! 101 
Perth E M RE 1,272 | — "hs | 722] St. | 5% PS (oer Cent. Perpetual Debs... = 13.19. 00 В es 
Perth (W. kim KNEE 119 | — 59,361 |— 1,471 | St] 4% lin United Trams. 6 per Cent. Pref..... = 0 34 TED 
a.c... [E pe , d | a nl я 8 —8 7 1 oe 
Pee Ca poration ..| Oct 1| 2151| + - 82 | 10 12/5 Б and District Tr Pret o (492).. i .. Feb, Sur n bs 
Dee мо сло Spt. 23 вя 19.367 |— > 376 10 Gt. Northern & City Rly. Pref. Eo C P i —lt n Mar. Sep uM 
Кы ce вое в » 28 © + 16,386 + 950 ' j^ ui Hastings & District Elec. Trams, on Е | S 10 —75 6 00 eee =. M 
Rotherham Corporadón.s| | 23| 213 | $ 25596 |t 2132 | St аа pec quu cd uu $4 210 ol Mary и с. E 
Фу элее. ге се 60го өсө өгө; 5% Еч г : p^ m ооо ово ооо о = ee ee 
Salford Corporation 21111 e 2| I ee pes. ob | Do. epe Gent, Peters DER |688 м AE 
Sonic cn i | у «ce Oct. 2 6,212 | + T 19:613 + 89,340 1 St. i А Ы ET. & Lt 5 per Cent. Pref. : bm Ri. Jan, July b . 
Singapore та. » | $9,749 | + Mo Ir. аз Da 4 pet Gent Deb: Stock AM 91—101 | 419 0| Feb, Aug | «| > 
РМ tropolitan..... ee Sept 23 871 EIS 32,045 + 151 St. 5 6 Lanarkshire Tramways зоо во ‘Deb Stk 84 —85 5 16 0 зап. Ju y 95 . 
шп са eevee ... " 25 E + 18,044 |F Ей ' se EN Lancs. Utd. Trams, s werd Lien a : 941—921 we oe 95} .. 
socero Х tr i + А (:] Etectric 4% eb, ооо ово осо 94 — 85 26 | ВИ = oe 
Southend Corporation 23 301 | — D — 1,445 | St. | .. | London Eiectrii Pu era ae Pas es ov 
S... » = 19,423 , i D У 9, Pref. Е 5и 2 --2 ee jan, Juy 
баету ва oci 2| 1.192 | + 20099 |- 1404 || “fol <: | London United Me ist Mort Deb, Stock us 6 — | 5 14° 0 rue E pes 
i поп... : Eh "E. Tt 4 per Cen у .....| 24-3 .. , l 
Sunderland DERCE wasii Е ть Bel Mersey one НИЙ i; “© acd Rj d 
Swansea Trams ..........| м 28 '4154 | + 632 |+ 69 1 1/0 | Metropo оо Е к eee k-d 7 € | Feb, Au | #|.. 
Swindon Corporation ...... . B 43 | — l» 541 E se CU Du t on see x15. Od : 93} 96 
"Em "cn » 10,463 t D 5 per Cent. Cum. x ` b -— 99 4 11 0 Jan, July 
on District...) 28| 273 | + ee “ore Wee ot! ве спо ое ULT E INA Aug 3 375 
д. eese] ы : Pin Railway Consolidated. .......| 28 —33 i 
Wallasey Батаа баша Oct. ^1 363 | + ALS Le Seen Е Eee AME | | а 
о ma d f. z669 | St 214 | Do. Surplus ent ее 87 L83 |318 9] Feb hie р 
Warrington Corporation.... E 22 2,537 4 оо; + ' 12 St.|3 j^ Do. : Lied С “ A” Preference ......| 84 —86 : | а a Aut 85} 85 
eo e n Men “oe B 198 | + 16,264 |+ 320 || St. | 3 & po per Cent Convertible Pref. ...... A 65 315 6 a guar 92 | lp 
Wolverhampton CO. сы " 23 494 Ез os í | St. : 4 Do, per Cent. Debenture Stock ...... 
Wolverhampton Corpn. ....| ,, 23 203 H 10381 * 25 | St. 
*Worcester .............. ” ce , = 
23 94 9,893 : edemption, 
Wrexham ................ И] 274 + 49, 45 | for accrued interest, but not for r emp 
ire W.R. Trams ....| Oct. 2| L 37,686 1+ 2,9 eld allowance has been made | uote these, 
Marire Woollen District.’ Sept. 23 ! 1,125 ! + peed А ain LAE re Fi one London Stock Exchange Committee have declined to q 
i ith the correspondin od last year. 
er hem 1 Minus 3 days, "1 Minus 2 days $ ЪЗ days. Ч Plus 2 days. 
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RATE | Dives 
Wed., ча свт. Va 
м |Last NAME, 5. |Үпцовр. — eX. 
Divi- Hp. 
RATE E ке 
Wed. Tn а OCT. 5. _ TE - 6 а - 
BLD le к ° 
PE] ао | E es ИЕ миль - 
Ф hn ee 
Bice Continued. | c. а 100) 29 lae cei mas үн Cap, ЗЬ ...... cis 2M PL. Sept. 
ран 4 Tramways— 92 |315 6 4% % ‘Cons. Bonds 1 Stk | 101)—103j| 4 15 August... | 
Electric Railways an " Deb. Stock.. 2 y St. | 4% De Po Во 5% Ist Mt. Db. e| 96-1003 n б Nov... 
DA Pe ре On cs 79 —81 |3 14 0 % Chil Telephone тте. 18 они |8 0 0 | May, Мот 
st. | 34% и District Railway Ord.. «+» s» б D Моне Вы Т 1045-1055! 2 14 0 | Feb, Aug uA 
St 3% "Do MOM Pret, (int. Guar. by 5. =e 3 9 0 ‘Ue жп al Со per сеп Stock. нии... 121—131 t 4 : E дм 1 
Be ы ба Ele. Rive Co. itd. Rentcharge| |74 —76, 400 Be pe nase um. Ре. 10 —10 S B b- Pet - 
Е EE ИНСЕЕ dn ie 
о Do. 6 per um 3rd Pref.....| „51—90. (Jam July 1% 
St. | 4% | Do. 6 per Cent. Perp. oues L 99] 5 per Cent. non-C t. (red)... 100,319 0| Jan, Jur. 1% 
St 6 Do. 4 per Cent. UT oe ee webs —1i 7 40 2/6 | Do. Deb. Stock 34 PILAM RAE 99 —101 490 T u 
St. | 4 Do. ries El Electric зо Р —85 5 5 3 os pe Do. par cent Deb. Stoc Bnds.. 100 L] $ 4196 April, Oct Е 
1 41d. | Potte Cent. Cum. Pref... de pe % | Do. k Telephone Co. 30 yr. | АН 70 April, Oct. 
Do. 5 per Stock... i ud aue ei us XE 14—1 4 | uy ·. 
КЕЧЕЕ EE не eo Fi LINT с 
1 74d. | S. Me per Cent. De 5% IstMtDb. 37 —39 L 0/7, Doc 4 per Cent. Red. b.Stk.(red.) —A 586 ui De. s 
L| $25 | Dc. st. Elec. Trms. uPÓ 103 —104 |4 16 о 4% | Do. уа Эки) o 0’ June, Dec 
100| 5 м onde rere 103 —10 415 9 | тееропе Co, Plate Ord LX mans 1051105 438 Jane Juy 
oe Бы 5 Prior Lien up. 6........ 97 -9) 4 5 per Cent. um. а. | 
" 5% Do. 4 Bonds with co Ho Dbs. РТА -$ өр 2/6 Do. Deb. St. Рөб......... : 
"he pe due Cent Ist Power Ho. dm у; 4%| Do. 44 my S 
ae per Ord... 14— 6 an, i 
[1 Yorianire WE) Ele Trama, Оч... ПЕ" 512 6 Financial, investm mr ON Cim. Pret... olin |52 gus С, 
Е a r Б8....... 6..0. . Inves EXIT = 7 0, а t 
Бе 4 | Do. 4 perCent Ist De ЗЮ p P MERE MERE S 
2 фе. Do. (Се) s 
ufacturing, 720 3/0 e Cables Trust ( | | 
Electric Man 10) —103i| 4 6% Submarine C | 
эзе жер оры ane LOCA о d Foreign Electric Api Oct 
| Саве со e Пер эку, i—i | 6 16 onial an 20, April Oct үч 
a 4% Aron Electricity E OUT ae ооооовоео оо 9 — Í 4 Ц 3 Y enm LU sir A АБ. _ Pm Е 10 0 | ко i А, 
ЛЕТ: а аа оьвоеосооевоовео о Н м 18 0 6 Anglo-Ar Zum. 2nd ии 94 —934 4 2 e ee | ‚о | 
1: 20 oe К е6 2.1. 2/6 De LES Stock ....... seen a 105 4 is 3 e M | 
] ted ig acai ea —104 4 6 о ‘ Stoc 4 v. 4. Vv өэ bd de CIC — 0 ay .... | 
S op Mind a ы н Deb. (red... 198 Zigi | 4 18 6 tl | Do 4 "Elec. Trams. 59; Deb. бш] 6-6 415 0 Мау Y 
5 is po 44 per Cent. я: Ist Mt Db. h--& jo St. ij Auckland E eC Teak Invest. Or ө Mic. 4 3 6 Jan үн 19, 
St | h Thoms n-Hous nt. Pref. . 98 —10016 о 4/6 | Brisban Cent. Cum. Pref. ..... zeke Lial |512 6 „юу {2 
St. № Britis Westinghouse 6 per Dbs. (rd.). . 141—633 |6 60 Do. 5 рег t. Db. Prov. Certs.... " :37 —14 19 0 May, "m 
S| .. | British Wes pent Prier ры е 2 4 0 5 2/6 Do 4i rot Do. Df.Ord. ex rights) 15 L121 14 c; Jan, July l 
ах 7 — 10: 44% eas bia El..Rly. rights, №. —1111410 7 l Oct 
100 6 tDo» i CE Mort. «ш ial uei Stock 3 —26 |760 t. |e? | British Colum d. Stock ...... .ex 197 ь 6 Ара, X 
St |4 | Brushe Ene Co чү ры эск... 91—91 740 ES | Do. Pref Or ` Perp. Pref. Stock......| 127 Z111 496 hr ш 
St dl брекет Со 44% Perni lat eee ТӘ 416 3 t Do ate Cat н ER S lm io ba Paus Б 
St. 4 34 Do. Cable Con. cee. 3 —109 4 52 5% Do. per Power Debs. ..... eee 103 — 105 | 500 Мат, Sep 
51 /0 vallender's t Cum. Pref TEE 10 4 0 44 Do. ancouver b. St EUN 98 —100 17 
5| 2/6 | Do. СС Ist Mort Debe. (red...| 10 t dert 4 $0 veh Гер Соп. ci UN pr: 7—10 |6 00 Fh Ax & 
SHITE | cos. АЕ Alkali Mort Deb. (red)... lX—lk |59 0 Р О Tam ы шмш 10:0 an, July 
| dis Do. 4i Cent. aph Sakae 48—1, 5 18 6 Buen Stock ..cccccccccecs 0). ыс 4i—5 4 17 6 | an, July :; 
St tie О Sin) Telegraph Ord, sus 28 A m. i der аара И] 96—99 41 Oj Јам. Sii 
i d ec Co. A ола 43 — $3 6 2/6 cu Cent. Cum. ecco e bad e s | АН 
ооа ваше, = оо 5 Ро. 5 рег k (red)...... % 6 ЕМУАМ ©! 
| dated Sign cae Sedi — |15 o. Stack (ЕЧ) назы: 4 5 Dec 
r 25 ‘ocr 6 ad ea еа to Bobb) c E 516 0 100 4% | Do Е. Electio tram Share cr 10 3 : | Ur Not ii 
3, ,. | Crompton Cent. 1st Mort. De inii = 600 13 | City of Buenos Ayres b. 5їоюск..........) 97 —| | и 
ЕЕ тее dE PLI 4% Dod IL m 0—0 оао a= 
| Dick, Kerr . ‚.. Pref..... ооо 95 —101 4 5% степ Co. ot Hong Song pe | Feb, Aug І 
5 bd Бо. 6 per Cent Бер, Stork "SUR ВА а. 5% | Electric ist More Pon. Mt 8% $1,000 50 ао 
St.) 4 United (" seveeses = € 0 vana Elec. ооо оо еооовое эхо. em че с 0 m 
l| Be ра Deb, Stock гей) | 63—68 |560 | joa Coup, Bde т а € |s ing. 
oe 4 per Deb. Stock.. ee &—} ate 23 algoo Cent." A" Pad SETA 4 | an, | E 
SE 58% | ро. Ser Cont. nd seen Bh .. жар лош ND н e| TE |$ 1o 9. Jan ju 
ui Rea iras CP dl Geli: E er 515 € 3 Qu RD зд Ord, esit i-i {в 0 jo Joy М 
ы” Do. 6 per Ist Mort. De i—t i» AE TET cont (Gun. ребез... 95 —98 |5 б .. x 
©, 44 per cent. re] H-H [4i e } СЕ Reg. Mort. м —95 1512 6; ui. Aut Xx, 
St. 44% | Do ely Veg ca МА рын 165 0 0/7 Do. $ рег Се 5% Deb. Stk. .. JU #415 0 6' ~ | 
2 2B. p dr per бор. of Debs... 2-8. я d г | Moa то a E ur Бы 150 my !4 б 43 d у, 
е —84 . a О ee — 1 ee ] 
Sto SA | Coserat E спе (1900) 5% Bebs.. cc: 121—121 ше 5% | Mara Tc Go ae Э.Б, Gold Bids. 181-104. 218 7 dus 
4 per ht. Я ks Огд......... 5—5 4 ! Mexic LEAD ber a == oe Feb, 1991 
St | 4% 0с, 4 Telegraph Works Ord......... 1034 2 0 34 | Do. Gen. Co t. Ваз... ..... t 03/47 0 
$| 5/9 | Henleys Dn Bh Pte b. Stock "MI-IS 611 0 Be) соч 6% SO yr. M ring 44 рег Cent) io, 1 4 6 35r 
5 2/3 Do. i Pee Cont lst Mort, US эсс i IN а 0 A Montreal SE I AE IR c. t| 102 —104 TE Mar ui 
St. Че indi Rubber, скае Pref. .......› e : 98 —100 40 0 44° Debs. eae UN 1 to 4,600) ee ADM 100" —109 4 17 6 | | 5h 
кра Ут Dm re A md = GE | Perth Elec: (t. Db. Stock 111 GC —8 |543 0 Li 
100! 4% National no, Westgarth Co. Ltd. Ord. = 5 Soe 2o. ON Trams & Supply оо 921—109 | 4 18 i 9 
.. | Richardsons, И Cum Pref eo 79—83 | 5 3/0 | Rangoo EE St Lese 105 —!06 | 3 258 s 9 
" Do. 6 per Cen Perp. Deb. Stock.. 14 ee Cum. 1st Mort. Deb. Eo kia die 9) —102 $ oe " 
у Cent. Регр. esses. vs Do. 4196 ls Lt. & P. Co.. .'. 315706 Si 
+ | 44%! Do. 4$ рег Bod ue 5—5 0 4196 iro Tram, eene 99 —9 | 
5 1 ee Se spares Cum. о и : E 6 ш кеа ут. vod i e NEM Е, Co. s —155 69 0 жй, ш 
{2426 Telegraph s Cent Deb Bonds (1909) «3 к м 5% |, tDo. Paule tramway, Саа Коне © J -i9 4 3 Feo, Aug | 
4 : per ‚144 Ота........ — 1% tSao оооооочосооотово Ъ....... 00 —l 
EE. "Be ри Gent non Cum, Райт: 102 — | 4 10 0 Е it Me орь. Bondi | EE 
SOLA Ds. 2E on M are 104 —106 4 a р TN 4% Pe oe Co. Is “ m Sept |" 
| n b. (г s ERE | , e 
ЕЕЕ Seen Supir PPM e 
о 5 per Cent. 3rd BE NE e T Preces of 36 : 
100 5% | Do. Co. 6% Cum. NH 0 6% Cu. pus E 4 :3 P b 
10, 10% Villans & Robira РЕ oN $10 3/0 | Adelalde Elec. QNA gr NONE я 9 $ b Q Api Oct |, 
1/6 | Do. 6 per Cent. BMC Den ча Е Cat Dob ort, Deb, Stock.. an Pa : 
Maie |. pe эч Cane SUC | Do. Siper Cent. 2nd Mort. Deb о IU оа C | 
„ш Telegraphs. 31—4} | 58 Calcutta Ecc EE CS Cot SEO 118 —121 | $ о Ja July 5, 
' == „ы 4/ Сеп. ое 19 * 
n ii nos cod i ast a dd AUC Gm. PL Stock c USA) g9 |a i 
10 .. Е Debs (red. ) ‘Scrip вое Е ze 5 8 ; us Pee Electrolytic Ай Alkali eo. ЫХ dd & 821 —85} |5 17 0 РИ Ja 
100 20/2 О: Can s...» о 109 го 12 6 5% 151 Mort st De Ж о. of Ontaria , Cen t § 14 0 oe 
5/0 | Ancl-Ameri RNV MTS DET ETT lopment Co Cent! 55 —88 vs Й 
St 30/0. Do. Due SEE k.. 81—36 |4 ;2 о 5% | Elect Savriy Co of с 4—10 * e | April, Oct 
St. | 25/0 со Deferred iui. р Cent. Deb. Sti 173, E is 9 996 M Mort. Deb. P А р эооороооо» a—* 2 с | oe L2 
St. | 4% 1 Mus arine Ord. . р а 6 l зо Indian Elec. Sup. ie Ord. . M i62 506, e. | 
10 6/0 | Cuba Su sicrence 10 per Cent. . es| 30—34 ? 11 9 Calgoorlie Elec. Power Pel ОО | %]- ze od. ur 
S20 (Oreo E ME 2 8—3 |5 17 6 SU De. ore cont Cum: 592 Gold Bnds.-- 24-3 » i 
5 2/0 и. r Cent. Cum. Pref.. evevece ‘ 101 —103 4 7 € 0/7} Е Power Co. RP e ecco 33 ai 5 y 0 Ф y! 
>, 5/0 | Do. 10 pe Cenite Deb. менеен 1 064—162 | 5 ме Согра ае 901 —34 CEP 7 
EAM MESS RET оа —102 4 8 0 Madras 6^ o Cum. eS 0 i 
20 6/0 Direct West India Cable 44%R¢.Db (ray 133 i |$ 4 e ;; | Melbourne NS. Пер, T Mort.) goi әд TREE 
100| 44% Bien Onde SUN. piens side MEN d AO ы р о. ВВ ее NE 
КИЛЕ er Cent. Mort. Deb: Stic (red). TACIE 8 69 р PREIS eo Mice 55b EMAA in 
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